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THEME

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
telecommunication networks play an important 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 l'information est en plein essor, l'ddition dlectronique, la m6moire 6lectronique, le
traitement et I'acheminement de I'information y compris texte et images sont tous dijA opdrationnels ou rialisables. Les
nouveautds dans le domaine des rdseaux de tdldcommunications jouent un r61e important dans la transmission de
l'inforrmation. Les applications de l'informatique de pointe ont un impact sur rlaboration, le transfert et r'exploitation de
l'information scientifique et technique, ainsi que sur la communication et les conditions de travail au sein de la communautd
scientifique internationale.

Le programme a prdsent6 en premier lieu rNtat de l'art et les tendances actuelles des technologies de transfert de
I'information dans le monde. Les sessions qui ont suivi ont porti principalement sur les experimentations en cours, les
systimcs opdrationnels de stockage et d'acheminement Olectroniques de donnoes, Iedition dlctronique et les rnseaux de
telecommunications. Puis, le programme s'est termin6 par une table ronde, avec des communiquis de diverses agences de
recherche et developpement, en vue d'dvaluer los applications pour la conununautd R&D adrospatiale.

L U
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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 Technical Information Panel (TIP)
Specialists' Meeting on "Electronic Transfer of Information and its Impact on Aerospace and Defence Research and
Development" which was held from 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 aerospace and defence R & D community.

1. INTRODUCTION

The AGARD Technical Information Panel (TIP) Specialists' Meeting on "Electronic Transfer of Information and its
Impact on Aerospace 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 role in the electronic transmission of information. AppF ations of advanced
information technologies impact the production, transfer and use of scientific and teduhical infornation as well as the
communication and working conditioms in the international scientific conumunity."

The meeting was broken down into 4 Sessions and a Forum Discussion:
Session I - Tcclhologies for Electronic Transfer of Information
Session II - Electronic Storage and Dclivery:

On-going Experiments and Operational Systeils
S, esjon ill - Electronic Publishing and ('ommunication:

On-going Experimenls and Operational Systems
Session IV - Aplicatiotn to the Acrospace and Derncct R & 1) 'otmunity
F.rum Discussion

Ilie Evaluatitoi Rcport ctnsists of two o-am parts, a de'criplive and a relk•tive par. The1C desriptiv l"rt containsl
summaries of the W% •pcers procntcd, tile disu-ssions om the paipets, the forum di&cussion and qmite points made by
participants ill relponse to a qeuetiotiairc. The dec&riptivc I-,aft refrailn as much as polsibk from cntllnents by the rappkorteur

(the author of dth Evatluation Report). Of ct•uwr. summariong mcao selctwig item• wludi the rapporteur elicVV, a31
important. As a vir c mp.tn indtiVer ulUnl1s cannolt coillpkcly be avoided.

The mf•ecliV parn "itNais the rapp1orteur's oontinets on the stale of the art of the tehnlo prgi esc.t~ted. discuss-s their
pcs•s•ihe introducitio into scientfic nad te(chical rga1isatio.W and provides reconnncldationts onl the use of teduhnlogics %hith

Semphjasis m( the aerospac¢ ad dfclice coiatunity. In icn1tr4,1 to the desCripive part. the relcctive lprt c.kpre,.e the pcr1ial
(tio f Ilic "Ipporteur.

2. SUMMARIIUS OF PAPEJUP AND DW(T.UW S

PWTsr No. 1,

FIMAIdrtr.ti d,-wribkd the present stire of clectroIiic publishing in EutVpC a2nd rcllpotl (na several tredII and 3ctioit1 ill
thiS field. The fiure-% prctented were et-rivd frotit various report aild froni the findings of the Europeati hiforination Markct
ORservatoty, a panal of 500 olnbsrtmr (users aWd xuppliers) set up by the Cotnilaisionl of [ht E-utropesan Coollnulliiles (CEO.•.
"111€ actionsi dcribed arc itse iAtidlt selrc or e being " enxcouraged by the CLtC. Infornation lchnology: Partly owing to

ialional (eg. the Ailvy Potramic in the UK). iitegocenuuczal (eg. EUREKA) and Eunrean Comamtunity actions (eg.
WSPRIT, the Eurmll4n Stirategic Prtoramme (or RRescarch aid dewlofmielt in Informatlion -hanlogy) European IT
xinlnics have significatly imnreased their own dlmestic mnarkct sharc from 33% in 1983 to 50% today, Further suwport (eg.

throt ESPWT II aM EUREKA) r IT a1"in ill be dcuoxcd to IT coapwenias. waomouhors and i4formatimi

Tdvommnkudoxr
The Europeani P11% had revenues froma public telcecor.urssernice of 53 billion ECU in 1987. and they instI 20 billion

ECU aWnuall Ho~wver, the US figure are twie as large amd grow faser e.g. the tchwumnus oquipmwat niakur 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 Directives 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 networks 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 encourage% the development of
IBC (Integrated Broadband Communications) with transmission rates of 0.5 to 2 Mbits/s as compared with 64 Kbits/s for
ISD)N. The implementation of IBC 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.

IDabalse 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 at substantial online market in Western Europe wvith a turnover of about 2 billion ECU. and it grows by
ap~proximately 20%, per year. More than 80% of the turnover is generated by financial information services, notably Reuters. 01
the worldwide 3 240) online databases in 198 7 only 27%, Originated in Europe, the bulk coming from the UISA. lIn Europec 701%
of the database.- are funded by the public, in the USA only 25%.

As an example for the application of Digital Optical Disks (DOD1) the T7RANSDOC technology for storage of documents
in facsinile form is mentioned. It is used e.g. by the European Patent Office and by the CNRS in Nancy (France) for minny
millions of pages. DOD systems are already linked ito the telephone network for fax transmission tuid re~cntly also to an ISDN
network lin France. [:tor database publishing CD-RONI seemts to have even better pro~spcts than 1)01. There are more than
3110 conmmerial CD-ROM titles and 170.000 CD-ROM drives worldwide. Theli figures% for Europe tire 50 titles and 25,00h)
dri~c%. lin addition to full text. bibliographic.referral and numeric databaes mnore and more mix~ed databaews (tlot and graphics
etc.) arc put onl CIROM. The role til in-houuw corporate publishting is likely to increase.

!.'7tqOii( hfnn1 u (?tali~t lthe information markt r&C

Thei INIPAtTI' Informainton Market Policy Actions) Programme Of D~irecJtOrate General XIII %setiup ýA EulrOpen Market
obserVat1ory. kAOser1m techntical. admniistrative and legal barriers to lthe flow ofinfrain itmpVOVCN the Synergy btweencct

pubic and pr1n ate swctors.. 1ptxnnotc% tile use oft Furopeani informuation setsicvs. prrparc& actions in fainir oif hbtrnrie5, Ind
encourges plot Leirtosttaton l~eL~ i the ollowng aras: Paent fortlatioll, linagebxk.itelgn nefae.tii

informnatiton, utfortnalson tin vtandards. -\n IMVA(T iI Progianume is in preparatiton.

'111c dt~ko-imot rcVealesi inteures in (tie figurces prt-seslteJ and their f-ow. (Yane:). Intcrested Itcopk arwngd iain are
illilited to reitluesi (rtin I)(i XII1I Todimical Repo~rts (4 -o far) issued 11% tile IlWuropezn Inforination htariket vsvtr s1et
\*wk set up by lthe (1liC and colsist% of a lictulirt olfabout 50.0osews

A que.'tion Ont broadband coniinllicnaltirrs (Nitlholuti) trggcred lthe frilly (Dunnling) dhat Ittere i% a needI for tflinsintimiion
ratesi of 2 Mbipis % Mlshit would req~uite 1a netrsiso rates of 1-40 or eveti 540 M Itv. Ach Of tile %vaiousi poiltetial
user grsiu 11% 1cannot affordI to pay lthe rathe4r high nectwork %co'r- alone. Diwueuoitons arc undor ssan bets~rc the ('1W and thle

the US'A foe lthe end (if ithe century. In itte U. K (144mes.) rewrnn;firtll sisi ral"tes. of Mbts air met by oftlical
fil Ah Wtih arc alleaidy aixexstble of User lit collses e.g. litt the ll,.adtl aW.I.

1)*pe No. 2.1"tw Present ~wA Future litNorth Autetiva*

1 XIIIIIIAM( copa ed slan ciuracteftimic (Cconotwes%. Case Of dtistrlhution.ý 11aretk. and tuming) of printing ("(~lcIteflhr
ttecllogtVy") Withi those oif several new teetihnoogcs.: otinte._ opttcal disk%. kUotoutdgc software. videoles, and gteway%. The
Info"Rtattnin mdiisir toda141- is tIltre dri.venll 1w teehnolhgy thanl ITY nialkel forces. It sý Itherefote Iniiortlani to look at the potential
a tedi ology hl- ill meetVing uses retpuirelicni~ lIn doloug %o. the ymnng ('l).ONI and gateway techhitigic-'s eem to scoreettelr
1thn the Well sta~dihed tnohine todtinciivy. 'Thihine sy'sietn% and lthe llnlrttidu ic hy tiffer, bcause o4 theirbihacetcefel
it) Certain comtmunities Ind bevtuw of their failure to lvfoviik affordable serice.% And Nov't access liv~ av enth
tnipetu% for lthe teehntflogics that todaiy are tunler development or Ileing incorpioratel into lthe dissillninatiol ti rtice'&.ihs
teehnooiisc "Miutly ain ait itiproviing axccss to inforntwiotv retrieval packkies. knowledge ,ioftwarc. fiwur
tekeortinlunicAtions ctc. They conghl to address the end-uwer and not %o mnucil the 4a~llkd docunieltaWis1 %hirking in a bhrariy.
Wksitlu noticing i% it tretd towartl% clumeicrng of iiifrmirtion: Subjeet areas. -.11d) a% lited" ita btksine" infortmation, and thle

rkdi~tatalias~e% (whtich %holmd emner thle sAubject area rather coninjshetcly) arc pte-.wleeed -%o that iarlk-ciiq and User
mritning can tv focussed on betite idclitify~ble target groul" 4 kkf uer thu% allon~ing a better watkel poenetation of thve

itmfonination proiducts*. Another ittcfrcsillpgdevelolsnient iis Cespeded after (the recent decision of the (often iquoued) U-S. Veder;l
C'ourt Judgic tarolkl Greene that the nughty.AT&T'I i allowid. (~own 214 August I V89 on. tesacjH dcsmrutnic j'islmi4.
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Discussion
On a question (Lawrence) whether AT&T will address the general consumer market placc or the professional user

community Unnih replied that if AT&T will be successful then for two reasons: choice of software for easy acees� 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 are 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 felt 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 electronic transfcr of information in Japan. The huge number (6000) of Kanji

characters caused many difficulties for the information industry: a J�s:a�zse-Japanese dictionary is needed for inputting
characters via keyboard; the characters require high resolution scr�ens etc. Having solved these problems Japan has turned
such disadvantages into advantages: It 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 650U0 characters. The Japan Information
('enter of Science and 'Ii�ehnology (JICST) is one of the largest hosts and docuntent supply centres in the world. The JICS1' file
on science and technology e.g. grows by 700 000 docunwnts per year. and the number of documents copied per year is 700 000
too, lOt) 000 documents per year are translated into English; machine translation s'.tcms are apphicd mainl for translations
from English into Japanese. JICS'1 hosts one of the S'TN nodes (Columbus. Karlsruhe. Thkyo) through '� hich the JIUST
databases are worldwide accessible, those in English really, and those in Japanese �in principle�'. Of high iniportailce are also
the acti'ites of the Japan Patent Information Qrganitation (JAPIO) which cooperates with the US Patent and linde Mark
Offic and the European Patent Office e.g. m establishing a worldwide image file of all patents since 1021). Instead of the
traditional lb nun inierofilni and microfiche the JAPItI) now distributes to its subscribers 12 cm ('D-ROM including full tcxt
images and index data. There is a sophtsticated retrieval system br trade marks. And patents can be applied now either onltne.
or on flopp� disk, or in printed form. Japanese newspaper companies now hold their journals in electronic form. lucre is a
database with 500 tittIt photos on ('fl.IIOM. Each tia� 501) nets photos enter the database. Nippon 'Idegraph arid klephone
C'oi1 rnranon (NT!) has not been spl� � and ix, therefore, very powertul. in spite of some coinpeution frotn oilier
orgaiiitatiolis. ISON �4 Kbit � 2 channeh started hist �'eor; this 'ivar a 64 Kliit .s 2.� 'Vstem has been added, enabling Ii Ml'it
I�ctut'e transimxswn. Expetictice' �sutti sjdetitc� ("Captain�') were dis�ppo�.inng. 1 he paper contains a wealth of detailed
infortn.ition incbushug contact addresses.

Jap�sn 'cern' to 1w '.et� successful in main respects including riat�ibasc generation: hut what abont r�trics-a1 1 t1. awrcnce�

Japan is e�celleut in hiards'are and must catch up in �dtware. )l(�Sl prosides inuhi*databaw war�un�. the trend is
tiards one.butt'mt se*'chcs. in parirculat for 51)1.

Is (imoup �1 facsmnnlc tint inissio�i s�nde 'rv�d 1 I' lS1)?v m�cra1ly asaiha k� What is ifone br ii s1rwmtn� tc�t Images
into chnrncic: codes1 dhinmng.

lirusup 4 facitnile trattsmiszuon I sevond per pai,�e) re�urre.s sI'icc;aI lines (the normal telephone iwtu�ss;k not heung
'ulficrentE these exist between premises rif tug companIes and are used for (irosip 4 fax. For general use ISA � .� needed which
starts hi�t floss ii� Japan. 1beii� aru� n�uImcal duracier tenders f�sr Japanese testx. hut re.typing is still cheaper.

Qiestions on the iitfornistuun flow front and to Japan Q?'hainlsaud. 't�anc*. in.sutrvsi�) xiclded the following reply:

Japan is with lO"� the third lar�cst prodtKvr 4 soc*ttific and technical itiforination (aftc� the US and the U1�4 howeset.
t1� ere are only a few users rsf information in .lapanese oulsade Japan. The s. ttl4t fl is bct�c� for the subset of information
trinshited into 1En�thi'sfi 1w Jalsan�se tansiators. iajxan puts much effort in tuakinli their infonnation available to the WCS.i. The
�Vesa should put nuore effort than now itito helpitig Japan in selectitig information for translation and into using iapane.�e
infoninatis-in. A conunent from the floor (LAwrence) conflrmecl that there ts sinmually no uses4 Japanese d alsases in the USA-

Papif No.4. iiano�ttbo�i� in Tekec uaka*ktnr N�4w'srtLg

C.Ilohtncs of British 1�dew-rni (131) reprinted on inrtos�atit iris in telceorninunication networks. With te�rd to tclccotnrn.s Bi
is a user, a vendor of nctworks and CLump tients, a s�stcma Integrator, a eonformane'c tester, and a standard maker. Of main
interest to the �11 coinniunity tare, of coutse, the services prtwidcd by BT. In this respect Wi' decided (I) to run itS telephone
set-vices OfietIti. (2) logo itito new semiecs �uch ax s'aluc added netwrirks, mobile eonununieatlo4n ('cellular radi&) for eveim
the transmission of images. and (3) to go ititernational. With deregulation in the UK, competition in the value added sersices
marketplace, arid the adwin o� �he single Euw�eani market in 1992 lIT has reacted: Thc UK market alone is not viable fon
ecitairi xe*vmees; a pamvEurope�an market ix aimed at. lime r)iak�n PI.abhic Services are avtailable �)ready in 23 countries and with
400,tMMI us.ew l�nanet will be added. Ai licatioras o� the X.40U pruwicol are being dewlo�med: E ctrrunic flata lnierdiaugc
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(EDIfact for international fund transfers), Office Document Architecture (ODA), formatted messaging activities and user
interface architectures. X.25 PSP)N commenced operation 8 years ago and has links to 100) othcr networks in 803 countnies. BT
offersan OSI infrastructure Local Area Network (LAN) and commenced an ISDN trial in Spring 19 85. 'The agreement of the
European standard for ISDN latter this year will provide at sound basis for investment for both P11'and multinational users
alike". More and more teleconims developments are user driven.

Discussion:
Which mechanisms are used and should be used to put pressure on 1`11s to react to requirements of users of scientific and

technical information? (Lawrence).

Such requirements ought to be focussed.

H-ow will optical fibers he brought ito the workplace? (Molholrn).

At present fibers are brought -to the door- not to the workplace. For buildings this would mecan 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 wvhich bundles of unshielded optical fibers could be blown when needed. Very soon fibers
%hould go on ito the desk.

Paper No. 5. *Megutrends'

S.(ihainbaud luid the courage ito predict the future of electronic information transfer in formi of 5 "megatrends-:

1. Internal informnation originated in an oreanization will be merged with external information available from
commercial serviccs. This process will beL facilitated by technologies much as desk top publishing (internal
informtation). ISON (external informiation). CDl-R{OM (storage oif both tý les of information), and hvpcrtext (user-
friendly acces% to information) wid could result in, what could te called, an -inforination mnachine" "accessible evenl
for thle famous enid-user.

M.Nori: ialt %%Ill bec added ito informaiciwn. lihere is plroggress from stagtowr 'n-u linl)tcst ito
mulltfidimensional unlornntion including graphics, audio and motving iugs

3'. There %%ill tie %ertical integratitil of tilocumntilarN funcvitions. MIChI ii biblltgiorphiC searhes.locabeauon. ordtIn~lg
and deliverN of full test11doc~unil"t tegI. ito th1C local4 laser puinterj tand one might "add ordering antd Lielivat) 'if

4. ( 'nomnaeret octo-rs wall Inwgrutv %erticaibl rond hioruontally. Jhese ictors afe thle publishcts, thle database pr~iduccers,
thc 'ertitec poi'tdet' tile inieruickhara' %ir itiformatiol broker\. antd thle users. 'Iibeete .1-Calin sitp of
po I'l shcr m And 110k actqrs in thc 11i rifuatton wrswes, ino~ct bvwiing dlatab~as pruL~luoCfr nnký srlev p-osdcr%
IsrtleAl integrataoiii. and theru are hIutonaiii Utnanlng at %AkI oIf I:040nkn 411nd Teslu'xdJ CVslpetllitt.

I w doviol"Cuticn will %contiue.c

m sse~swll hecumett MnOW arateCljhg4 -1111 dependsj- 00l r~ci`XCai with new4 msrnuwe s~In fnitatitr fnicitioný (if
thr bra'itn otw L.an 'etnaturi al wgafc unesadn.atasar i toiitlietChalact eCading (l(.iy

lrasiv Ithese 3~ nwgatrm)d "ne (an def1Ne 2' Itlspeitnds I'llce wAill 1k, more 1:tnierclC. itellispCnt and" owetIncndh
aloritirtiallW~Ic-,ndte wlb i vlabc Infoairattm~ rinkistpo"

IN, theiCl a .1 ii also tol ant4Crale the prodiuct~to of d ixilfthlt ulto the ;:fain% of lidoctinietatari -ýljlcftfits'1 Itckatvs

Yc%, t11e lnclýased tlw of th1e Siatlaft (kractalased Si rliup Ltpuape MiUMl) I-, ainltIor ~And CY 444%' Can Wtiw a, a

if orre tu'eCa wacfntte ifl-aarsl2to a.' all eikalinjsk for 114itdh1gent si bCJns tlntVer U-as 004 11411-4 dewbo- cIii nC11 r t$ he la3M
21) ~s. ~nw si)oma wil Indi~n na t 1,0 qfa 'tusuai IV a%-311314 (Nk~lttlnbeirg)

Wc \%Ill htave to s'Aul for lthe 11ew gerreratritixi ctsanixiters. A contintcut rfsni Valle: ~itnite tow (le act that one alreadly no"
speakik ofa lasnguajpe kilauvistr j dald fthatwUlt% frMO nTV tnc aturt: AUbonUtK tttilatifun -tlertvs sUch a% Furtsara Can1 beC ea'Ctcviy.

I~P&W No. 6. 'Opik-aI Itw 1'ws%
A dc RkIdder ga:,ve an aninriatmag &IsVilultmn Of filiec typIcsl k4 049WrAl dI&W )i ROM, WVOIRI amid RceVtsMbk- all (9

svlii-1r a*v ca,4144nuall' aWi fit in a ralktc W appaheallons

ROM (rozd only inejrkwa)
( -~ audi". 1.2 cm. 74 nuin haif
(1) - vidweoI 2 Cal. 5 Min vido (Clip) + 2f0 tuini audais. hifi IV
I V - I akecr Vvsiol. .33 cm.l 1 54,0101 stalll fframes, Q0II tuta %ideo + IAudio
('I) - WK)M 12 alli. ,54 mlv~lc. WLSW)( eC14 -. met + N1 mv ila itcure"
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CD) - ROM-XA, 12 cm, 654 Mbyte, text, audfio, still + moving pictures
CD - 1 12 cm, real time oper. system, text + audio + still ± moving pictures

WORM (write once read many)
5/4" WORM, 800 Mbyte
12" WORM. 2 Gigabyte

Reversible (under development), erasýing 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 reliab-le (and expensivel -iotor.
After error detection and correction the error rate is l10" compared with 10t- for consumer audio. 275,0tr ,ages (in
character mode) can be stored on a CD-ROM. Program, index and information can be -stored on the same disc.

Discussion

Is multiple access to ('1-RONM possible'? (lirendreth).

It is indeed. Many PCs can beý linked to many CD-ROM drives, e.g. in a UNIX enivironiment, allowing multiple users to
acce-ss multiple databases.

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

Hfow does copyrigiit effect the use of CD-ROMs? (Stolk).

One cani arrange that at programn copied from a CD)-ROM can be used only when disk drive and ('L-RGN1 are accessible.

Paper No. 7. 'Documni Dt Ihiven- via ISDN or Safki~te Networks'

A-1)uniiig began his pretent-ation on document delivery via ISDN or satellite networks with sonic fundamental
cLthideraitioliN on thc chakracicrisuexo oft document ,. documnent dellivery sy-stems, archlive~s and (dtcumcnt receiving terulinals,
Inkn into Litcount thle 'na alkli. forms~u Mnuahch at LI 'unicit ctali be storedI todJay.a d0Icumet is defined ats 'a strucwtred data wte

Of which there is, a, latsting inilercodent record for the purpose of tranisferring informnation or knowsvledg - bewceii honman
beiniz%. A d~cumtent delkic.r\ .vaitoll t-ompriwes thrceg cotilmponets: Lit docu-nient %tore or archive, at meaIns Of dcliser!, IX. a1

telecoinissytm.aId ait receiitig -stationi. Arc:hi~ves range from grnuiv 3 teC~kcotersfk to powerful PCI \%-ith ;it leiaut I Mbyte KAM
'tta 2t0 Mitt In~tel 8I)J" or Motorola 680320. ort bettet a 2ý- 3( %flit 801386 or 680311 nd 8 NMbste C\ A scatnner and LI

prlotttf are neecded mIth selecltable resolution (20 li1t) and 4M1) pixels pr i1n011 and onec or mnorectmnctir ill
Adeqkuate 'otifware for the hxndL~ng oif reqluests and deliýVrIes. Is not yect available. te'ecnig 1aio would have: to bNet
chara-Wctr-,tes Muitch iiatch lthe t-haracteristics o~lthe archive mnd a Inicmorv IFuffer. For eleetromec docuentcn deliver% thecre are
thc telex. publ'ht switched telephone, circuit swiche tda. pocket switched dita. Intetgrated services dital. anid the N.-rlhtit
(InetLworks. Tw iiaittl ISI)N urnetuvrk acxsm ea~pabilivics will be offerd: basic access. wkith 144 Kbi~s sec ~nl inmrne-s
wititj I $.4 bhit WVe tit \orth AmeriCatK.r km %ith 201, 141 whct eeIn Vourop lS1.)N IN clotihie thanti man0% uets -sa; mnd
in~foatjiUon ardCttIfWit(~I ttinaneC"tshouldl now plan to use it, ISi)N staki!Ards ArCV wellI turiersian'. 11w adVantages. oI
%Atellucs. for telecotnuns seut ices- pre: sonIc airc already InI odlit aýnil op'rnirulo.4 they ha-c a "c-ik georraphiczal coewraige. thecy
can be Itsed titt t'taackkiseat and niutwaict twod of ow; they sal'gestk dmist-vtan cW1tcip nden wtith atnd thoc pminti high kltns rates

2 Nt'4s, see. 11 APOIJ.O (Atticle Prtscauicntvt 0n Line with ll.nc4 Ordeflingwe sct% v . -ruhutt' uniditrctrisna
nnnternnitkfal ýswfil"cIWV' tcerlnawoult atd matny recent. ot~ ta ois It is. destgnedI ( to r~ the SA01elhw NilServ1-IeCC sy-stem

tNNI~frauipmlersf F141i-SA1I vatl~ite' witha owldata lransnusssItý~? rat,- of 356M~xsc nteasrhloita
,~ (11 ;s~eIs pr mli :ce. ersrtile-s.sed acsidniml fto the Iitodhifte R:%AIl) algorithmt ~gzu NexUlik). COntisa~t-so It
nulltout ~ ~ A tjt. p~urzcv 0pges. perf nnute could be traknsmitted tosv the vate~lite channel. Ilke msnesuC Owil

f~trtsweS SI t"1 and $101100. Thec $WK: ptew page fmfist co-ie tswi\%ll IVew the order 14 SI,

lire Cantada Inwtrultc for 'Scientific AtwI 71&htucal lnfontnatoui provides A rWItWI largeC ocUMnt deliVery 'cn-icx 4 bot
I - 10 of the Ilritsh i-AltaTn- dmaunenit SaUm~v %CeNie) with the co~ql, for IounAiA svhscnpttons pang, up Itresvdroth It. akisllultei-
s-eve that pole 4wtl pmy S I Of even S2 - 1 V tigcspe foe fast d0Citiett dCIwseT. die' alrý,- tzdyU. pa). a 'uvehA%,e oA SIt) per
divuMent (abkti S I per page) Wo dciway~n by tetCtas.

11ow can APOLLO cw-tcecs be integrnate wit uh entmung faciottue (1 ,twet'er,
ibronwh an X25 foet connecte to art APOIJU) data %Utiwi covrtuokt.

APOLLO offers the r"tunuv-for tnUhtld, nsnnfnwet.I t h l(cnturltetvjyt~~ r.Nss

The (TVC hat. recently knued a rqtori with proposals on coliy-rht. Thke unit dealuig with thsei qu04imni os awarr alsiof1
the tuiphatuoti causd by ne-w teduwiogics.

Are there people In the udkiwce who coul "Iapfor on expteiiecev %kith. A1PO! UP (Seark11).
The la2ctuntormt1Ui(1A1zenwUM KaflWnhe tuvLthrr with tbe Gennan Patent Office and Owe WTednuxc& tnownwtious-

UWA"hh in Hantottr A-b inteested in APOLLO bin ks now loek-int atwad to use the rofihckxnincg ISUN, for documet;W

dclivery (rlbw*adII.- the ntisl Library Uccwumno Supply Cenltr u& and pos.-uly stil ns kee to pursue APL"LO_______Iý
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Are there similar plans in the United States? (Tittibach).

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 tho, USA, and the Financial Times uses satellites for

printing in Germany. There is a new generation of satel'ites 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 Technical 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 Teýchnical Library. STILAS provides, in addition to the traditional library
functions of circulation, serials control, acquisitions, and inventory control, the features of an integrated library system with
gateway reference access lo 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 Information Center is going to use STILAS, which is 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 end STILAS will make savings (Bullock).

Staff resources becoming available due to avoiding duplicate cataloguing could be used for serving customers (7(000 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 ,f the potential end-users of Weapons Laboratory are computer literate; io alert them It, use STIIAS orientation
programmes with videocassettes and taining packages are being prepared.

Should STII AS not bL recommended for general use by NATO organisations? (T'ntlbach).

STILAS could fulfill the required functions, however, people are needed to run such systems; and there is no commitment
from the NATO headquarters to make the managerial staff, the technical staff and the information specialists available.
(Molholm).

Pao!r No. 9. 'The Automation Plan of DC I (Search) of the European Patent Office'

ILBare reported on the Automation Plan of the D)irectorate General I (Search) of the [uropean Patent O)fficc (1-1O)
according to which 300 million DM will be spent over 8 years. The 5t10 examiners of the FPO lived to have tla.cess to more than
10 million doctuments with an annual increase of 70)0,(000 new documents, most of them patent literature. but also jo;rna!
articles etc. Th(-t, is also a need for searching tools using keywords or full text techniques that complement the use of the
International Pa"'nt Classification (IPC) for searching. As it consequeince three lines of action will be pursued: processing of
textual infornmation, processing of images. and personal ?ýystems. The main system for textual infor•aition ýs FP(JQUE. ac,
internal host computer loaded with internal (FAMIly, INVEntory, Classificatioal) a,11l extensively used external datablaes
(D)ERWENT, INPAI)OC). EPOQUE permits, -,iih one and the same query language. crossfile searching (anmong differvnt
hosts), cluster searching, online help, thesaurus management, search strategy saves, and downloading to personal filvs. It will
require a mainframe power of 30 Mips and adisk capacity of 6l Gbytes to serve up to 500 users simultaneously. With rcmiard to
the processing of images, in the framework of the BACON project 125 million of pages of patent documentsl are being captured
(in form of intv'-cs) and stored on optical disks, 65 million pages are being processed by F1P10, the rest by the US Patent and
Trademark Office and the Japanese Patent Office in the framework of a trilateral agreelmlent. 11c. examiners will mtaintainl on
their PCs personal files with material downloaded from various sources and used as a starting point in patent cxialmnatioi. Tle

expected benefits of automation will be gain in productivity, an increated quality of searching. and a higher initruation of
people.

Discussion

Relevant documlents cotid be missed in searching, pos.,ibly due to inadequate indexing. thu., cauting problem'. with patent
infringement litigation. Which level of indexing is applied in order to avoid such problems? (Searle).

All documents entering the F.PO are re-ciassl'd.el by specialists thus reducing the danger of by-paming a document to it
minimumi Nevertheless. as nt averlg.. 1306 do'unhents have to be conulted Ir working day. there i% the io%.'ibility of
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overlooking a relevant document. In any case it is rul.-d that '*the EPO cannot be hield responsible".

'There are at least 100 database managemnent systems with kqujii similar funictions. Are we not reinventing the wheel with
systems such as EPOQUE? (Dunning).

Each user has specific requirements When EPO called for proposals, noite of the 8 bidders had the required software on
the shelf; it had to be developed (by a consortium consisting of St:%R1N, 'f:1dcsystemnes 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 the policy of EPO on the provision of patent
information to users out.-'.e .4te EPO. EPO's policy in this respect has been formulated in December 1988 by EPO's
Administrative Council: The EPO is a producer of information, and the task of dissimination is left to the National Patent
Offices (NPO) of the M'Ylmbcr Statcs of the European Patent Organisation. In case the NPOs will not dissiminate the
information it can he made available o Eumpean information providers under conditions which would result in fair competion
with existing information providers.

Paper No. 10. 'Desk-lop Pubslishing --What you need to know'

M.Taylor gave a comprehensive vie~w on desk ' p publishing (OTP). DTP is the way many people can use some of the
'traditional' publishing skil!k. [)TP can cope with difierent types of input (text, images etc.). is easier to read, more authoritive,
more effective in com~municarting, uses l''sparler. and facilitates multiple and multimedia output. When the documentation of a
device (eg. an air A~f) outweighs the devict: its0~ arnd when the documentation needs frequent updating then DTP can save
much money. TI., ii, - -in requirements for 1UP are a PC, a screen to show input or output, a printer (preferably at laser
ptinter) to print -ex c-rtput. a keyboard, a vnoir:.e and some DTP software. In addition to creating pages the software should
support document retrieval, document mianagemlent, revision control, revision tracking, distribution, and distribution control.
The svstemi should accept texts from other devices such as networks. 0~ould permint optical ats well as, intelligent character
reading. should accept imiages such as line drawings and photographs, and shoo!d permit the creation of graphics. Publishing
standards and architectures such as the Stan1dard Cieneralised Markup l anguage 1,SGML.) and the Office Dicumient
Architecture (ODA) play an Increasing role in DTP.

I Io%% to Convince mani2Lmlent (tilt at DTP system should he acquircd? (ori)

Tlie tI rst point woulk) he to inmprove thle documents to bc pulblisheILd, the second would be cost sa'~itigs,- for sevecral
arppl Ia trl Io It alsoI the timle facto.r is of' impiortance: Ittiere ire cases where trc dicuktrinentat it ýI Is %as out o f date whenII the [litrdw. irc

there are scientists usting DT~P asý authors and also as c-ditors of their own products. Do we want such it development?
WVould we not loose %olvicthing'And what are the p~rospect\ of colour prints created by M41.? (lDiruond).

(crtAirrly t chnlology should not dictate shelthvr authors become thecir own editors It should depenld on thle "ut1hor\
Organarsison. Orgai listaitills c-11 demand their author's to adhere ito certair' rules such Its S(;NItyl, T offer~s flexibiiitv. F~or
esainiple speedI of pulblishing cwn conusiderably be increased with ID'rP: e4g the chauges it ttechnician makes in a technlical draw'ing
clan intat e malde sccln on tilt other sittk of tlie Atlantic. And at large -set of heavy mauarals call tie replaced by a C'D-ROM
Which then eatsily call Ivlc'tnikd With rcgurd (o colour, thle teclutology is available, hoss ew r. the cots of using colour il 011P arc
%till %wrV highr

There are swvir'. examples of misulse of l!)'VP (red letters printed onl Yellow paper. stningt:iac Ilknumbe'ring systemsls etc.)
QIlart). Trairuuirg inl usingt 0,11) is.t1ue1acesrary, int purtitcolAr With regard to ba-sic layouAt. ue (If typoygriphy, arid mouse
control.

11"V't Nra. 1I. Flcirozuc Pirb6*shltu WWIt SGIVI.'
M.l'riiger &Srihed ececctrolic publishling w"ith titw Standard GCoenrrlized Miarkup Language (SUiMI .). S , 1. is at

hanuargue which 1perittit% the desimption t..fthe structurc of at docunirent. i.e. of thle. prcescnmtion of ceclcliets of documentms. The
clements couid bire 'xtl, imiagces etc., the presentation refers to the loc~rtion oif thle 0elelicrIts, to typograp~hy etc. If al.hlors could
h inlducdtIoI a31ppl SGINl.1 thle publishing, lpkwcs coolid considerattly te facilitatedI andspeede:d up. 'Ibhi, hanppcrrd already in
(erainl ctwirorulrents.: Te1,1c US Dtpartniclit of D)efense (VDoP" established it plan to acquire. prt~ccss and use logistic technical
infitrnultion in digital forniand dccided to apply tile plan. 1this initiwiiw i,ý konlwi under the naine ('AI.S (('omputer'aidedt

tAe'.uisition turd L(Tisiti&. .Suppsrrt). It 4t11l4t&c. the ijPpiiC.1iionl of SGIVI.. DarY) xklppliMr thr tdsftaesc swao
sy~t.wrns Pre txounid to &dditsr thle acconrp.snvirsg rtaoratntionr (documnirtationr) in CAUS format. 'Ibi lt-d. after a titic osf

sr jnr'on. a mrore general acceptance anld apj icatiwon f SGIVL. IDcfrns decparttntenrt~it oilher cLnre ~elii ou h

UDot wwitnpic. Also coftwlceial publishcrs~ (Eýlsvicr kvie04wintgct with 2.S) journal tiiles eaceh) arm usingSSML.

If author% arec not usinr% SGMl. coud SGM[t. tv fed into twe process later? (La3Wrnce).I No. it,.: witur.uct (SGML) inus comw firm4. before authtmr put infocniatitus o~n papr .r other crudia.
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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 good example.

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

On the adxice (Krueger) to have the AGARD proc,.edings published by a comme-rcial publisher, Hart replied that this was
tried and then turned down by national delegates; in the trial t lle 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.'F~lectronic 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 ý,cxt 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 art. various techniques to overcome these difficulties, however, nonc can guaratitee usage.
Personal 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 CCVIT.IISO standaid X.400 wvill facilitate the
interaction between previously incompatible electronic messaging systems. In a future scenario an electronic mail server
(computcr and software) which Li. avahiable through the tclecommunicauons can provide the following functions: message
sending and receiving, telex sending and receiving, fax sending for all and receiving for somec 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 Yeet
generally acceptahle-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
Molholni decided for his environment not to use E-miail now and for at while for two reasons: the necessary PCs with

modem, tire not available to aill associates and thle disciphline to really use thle system could not be imposed. For the time bveing
telefax was choseni insteaci.

Fax has generally been Chowen as it is convenient; even texts produced with it PC canl direcly be fed into at fax machine.
C'ould l" -ma1,it succeo'sfl!v be a pplieu in conferencing systems? (WattenhcrgR).

There is only anl artificial separation between lFinail and computer confereneing: and there tie miany examples% for
successful applliCea1011s of these s"'sterns, often between different sites of the samile ognatn.A problem with ti-maill is that
mnany ponential users tire not prepared to touch ai keybioard. (Moliolnit).

PiuiwrNo. 1.tmttr(ofrnl~

tIn his pllaer J-1lack described computer conlerenicing as tin etfectiVe 1meanS Of grouF commun1.11ication withouit thle
limiitationis piosd by real-timei inlteractions% (e~g audio antd videto teleconferences) or pilysiecl iocation (e.g. face-to-face
VrAdlitioaal' nuetings). Computer confereiicing permnits -sharinig tile collective mem~lory of ti discussion betwveen two, two
hundred Or twti thousand paIrticipailts who may lie scattered around the globe. ... Partici pant)S call join It comnputer conlferenc mt
their. own ctm vvotellcc kill terms of timle of day and physical location), read what hius already tratvpirod in thle mneeting, add their
,voice, to thie discussion or contribute new thoughts and thenl exit froml the coniferenice, to return ait antother convenient tiime." A
wide rangc o f piossihl e aind act i ;tal ppl ications isý htsite wh ich couldII hav. anlld patrt~illy hais (,een l.sted altready by It. Mahlon ini his
presentationl till (lcctnic mail setyice%, thusI underbninttli the similarity of F-mlail anld cemuntmcr conferenicing. I lowcove, thcre
arc also ditterciiiip Ivitween bolb thcse mcchntique~s: compiluter conferencing normally requires it iodcrator who miust rtiniulatc
And guIde theC L~cit uI. 11Wppewa WO', ttc Wil .OhJ Illidkk bilt bV hIII c'ilataorator, Ellent M. PIARSON She pioir.,ed
to 0cettamn ch ivacteristtic\ of C04ltp1uter coliferencuilig such as 01ronological stotagi. (Who said What anld when*!), logical
relationiships, of test fliykiiw. bloks. of c ihiis11Y stibijeci. vi ork~c' to fol'low dic Irain of thougitts). That participants front
variou, langinige group, jilay !itid u rvten text easxier to understaind than spoiker words is seen as one of tile mnyti advatntalges of

conputr cnfeencng.Pearson gove a mtialler of example.i of applivations of conmputer conferctncing and concluded with .1.
Bhlack%. words that -nit nta o use by A(3ARD."

It tite smias %ith U-nmall, is thena adutiti waal softs,arr retiuired for switchiing to computer collfercnecing1t (Wattelticnhrg).
Additonalsofiai c isý i~ivieo iIo particelar for the chronological storage: and rvtrieval ofcontieretice ccontritbuzions and for

tIme iogic~i relatioaliip of tcxt'4 and their vtrweval .)y meanas of frce text -warchitig.

1')- vou Ii,1\C liarliticl;m vviamples ofl tile use of coitiplutor cofrnigin project rmniemmtseais Ill)
'i'le Arlswer wws -No".
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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).

It 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." 'here 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 Im it out 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 'CAL-S" Initiative'
K.Molholm reported on the Computer-aided Acquisition and Logistics Support (GALS) ioitiative of the US Department

of Defense (D'ýD). CALS "is c':ected toward improving the design, development, and support of weapons systems through the
us' of cirren' -1d ei-a~ging computer technology," and aiming at the use of "electronic transfer of information to the maximum
amount possiole". The CALS initiative is a "strategy designed to create a system that can create, transform, store, reproduce,
'.ha-ge. distribute, and use information as it evolves through the design, manufacture, maintenance, and logistics support of
Defcnse weapons systems an -equipment". In this initiative also thc weapons manufacturing industries as suppliers of DoD are
j,1VOlved. Dol- will .,ot contract wvith soppliers wvho are unwillinp' tG do business (e.g. submit engineering drawings, blueprints)
tin a pap-.less mode. The basic object..-s of GALS are: reduced acquisition and support costs; improved quality and timeliness
ot technical information, and improved responsivc-iess of industry. As an example for cost savings it "'as mentioned that the US
Air Force will sa\ SI 135 million annual ly ju:; tin the cost of updating manuals. Use will be made of GALS by the various military
commiunities responsible for standardiz:ition, system dcsign and development, maintenance, and logistics. Since many CALS
standards have or svi~l be-ome US Fvcdial Inf.ormation Processing Standards (FIPS) they will also be used by other US
Government agencies. Even other NATO member nations miight ad(;pt ALS. GALS is accelerating the acceptance and work
on sover:ý,l cnicrging text an0 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 tile Foruw D' cus~ion.

Paper No. 15. 'l1raiisferi Electroisique de 'lolInfoiatoit: .p~plications dans lIs SocktW, 'Acrospaliale"'
O.1-avroff described *he applications of Oeletronic infurniation transfer in Aerospatiale, a French company with 33,0(100

emiployees, at turnover of 28 billion French Francs, atid involvcd in the production of Concorde, Airbus and Ariane. A number
of electrontic infortmation projects is beitv'j studied or implemented: a bibliograph' databasc in the tield -Af technics for internal
(knowhow ot company) and exiernal (patents etc.) ~nformation whi: i should obviate: intermnediaries; at database onl
I1acrO'CCO-likon~s; at ditmabase oin internal and e.-terna, standards, at database ont nulti.'ingual terminiiology, stored on CD)-ROM,
ats all aid for translati'on: tehia ~~uettost , I on optical media. ',,ir ast: by thle clients, in particular a miaintenance:
informnatiotn planning sytr;comiputer assisted aircraft trouble shvotinig; anl aircraft documentation retri. vat system (more
than11 2t00)Jt0t pages text timid images),, an advanevu pr,,c - . for E~uropean information exchange on techni,.u documentation;
and at system for automated online order processing, e.g. for ordering spare parts. With 70% of the produ'-ti.i being. exporte.d.
automatic translation of technikal documetitattom' is or utmost impotrtance.

ibis pa~r wias dscussed att the Foruma DLstcusstlou

Pa~por No. 16. linotumatioit lechatolo App"icatlonl: ia BritIsh Aerospace Millisar Aireraft Mtd. "few'
K.Hall reported onl in~formation technology a:1pucations in the company British Aerospace Mdiitary Aircraft Ltd. with

131.000 employees and an annual turnover of several billioa Pounds Sterling. T-he -.ompany is guided by three imairi pirinciples:
(1) a capabilitY to dc.iign. dcvelop, make and nivimke conipletc vehi-les and systemls must IX, maintained;
(2) at technical compextitive edge must bc. sustained; and
(3) 'heme nivsc be continuing eftort to reduce unit ceis.
In order to achieve thetse goals inforqmzction technology is extensively applied. 'A company's success -.i tile future will bet

lin'ted cOoscl to its succes., inl tile exploitation of information technology and in particular data:'~ As a key system in the
comipany's overall business architecture PROMIS is used which stands for PROject Management Integruted4 System. It permits
active mnilagclealn conitrol and fecdback capability 3s well as tht ability to produce credible executive management repowrts. A
noteworthy policy was applied iii using PROMIS: "Users must be discourged fromn becomning 'exiierts' in the system or its
language, but enco~uraged to use thle systenias a tool for mataging projects". PRON1IS handles data, tables, drawings, bareharts,
critical path nmetwork-;. milestonle achievements, budget spending reports. resource histograms, cost/achievenictnt reports anid
graphs etc.; k~ is coded fit the Metier Management Systems Artemis language and runs in art IBM mainframe environment;
access by PC will be added. -A most useful feature of PROMIS is the ability to predict ouiturn of a project and impact onl
expected milestonecs mid end dates. This feature assumes more significane inl the ntodlling role ('what if?'), during which a
copy of the tmiser data is used and uodifiod to aayse a prticular sct of circumistances (sudden reduction of wswurees, chage



T-10

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 CA IS
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. (Molholm).

CD-ROM
What problems do you foresee in distributing CD-ROMs? 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, a& 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 ofmanagemtnt 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 workforee and achieved a greater throughput. (Hall).

.\hdtilinglial dictionaries

Is Acrospatiale's mnultilingual dictionary available'?

It exists as an inhouse database. Wc have received a subsidy from the Ministry for Industry in France to put the dictionary
on (CD-ROM and to make it available to private and public aerospace organisations, It will be available early 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 countries. and in nine
months or so a version will be available which can serve its; a valuable tool for translators. (Lavroff).

(C'amlnuer cankfenci'kg

Which prtocedures are necessary for starting a computer confelencec

A nmxlerator or chairman, an agenda or a decision on topics to tic discussed, an agreement for people to comic ito the
mecting. and material to be distributed before the mecting, are ncdcd ito start up any conference. An additional requirement of
computer conferences is to introduce tile people to the meltdiumn. "so that the nmediumn does not get in the way of the Ine1issageC.

"*echnicians are oeeded to deal with the mechanics; the parlicipants of a comtputer conference mitist bie allowed to concentrate
ott the intellectual part. Computer conferencing is it itool which cannot comipltcely replace face-to-face conferences. In fact. for
the same group of people thle firN, conferctncc should be a face-to-face confewren which can then Ibe followed by computer
coalcrences. (Pelarstml).

Fihbr apticS
Could we hawe mnore information on filer optics; in particular when will all of I.otdont hIve filer opti.cs, aid what about

using filter optic, for military telephone systents'?
L.ondon has fiber optics in (or undencath) most of thie major streets, and the major customers have access to it. The whole

of eVestninister up to St. John's Wood and down to the river. atnd front Fulham to Hackney is cowerod in fiber; about thirteen
mile's by five. The whole of the UK is cotvred with fiber for the truttk-||etwork and for the junction network which links the
telephowe exchanges together. In buildings filters are first installed vertically and then, when required, horizontally to the risers'
doski. In new buildings phlstic tubes should be mounted lbehind the phtster work. Bundles of fibers can then be blot-twit With
comnpressewd air fainot the bsenivtti throtgh the tubes to the desks, Also in the military cnvironoint fibers arte loked at with
favour as. due to the albsnce 4f tlics, the risks of fire cam be reducxd. Another fauvurable asivae i's the as•ence of induction.
(Holmes).

Role of the information intemnwiwiar,

"lhking into account all the icchnical devtilomictts we vhav heard (o the.e day. what will bI the future role of librarians and
inforunatiun spvcitdiots? (Newtoi).
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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 arc, 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 area of technical manuals was one of the driving forces of CALS. In tile long run it is envisaged that the data
would be delivered to hand-held screens, with drawings. video images, sound etc. (Molholm).

Superaomputer hig/,Inuvys in the USA
Who can provide information on plans in the USA to connect 1000 laboratories with high spced communication lines?
Thiere are in fact plans by the Executive Office of the President anud 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 'ltescope when brought into orbit will deliver about 100 Gigabytes of dala every day which will be processed

by ('anadian scientists. This is the driving force behind the establishinent of a high-speed network in Canada which largely is
following the ARPANET in the USA. (Brendrteth).

Another examptc are the data from global change: environmental data collected fromn all over the world. (Molholhm).

.)nutanlterimiinolog for the aomtnptsion oaf.our-e texo

Trraditionally there has been an interest ill indexing tools such as categorization schemes and thesauri: with large computer
memories there is a tendncy it) trely on full textsearching. This may work in a relatively small usr community. however, largec
dalat•• systems searched by a variety of users with diffcrcnt backgrounds and nationalities may be less sticccssful if only full
text can be applied. Another problem is ilte treatltent of images as well as te.t. Standards such ,s SCiMI. mnight help to exitmct
Nbliographic data directly front source documents: calegorization s-hemeis becone amore and more sophisticated with the
intrloductiom of cross-references, and differences between categorization schemets and thesauri are lvcomint; smaller and
%imalier; cormputer assisled translation L als.o4 lecoming more ix-Vular; howevcr, all these tools may fail i(the source documelt is
not written correctly (slJ~lling checkers, style chcckers, glossarics are only a -Artiral solution), but Ihere could be tools to check a
document and to suggest a standard terminology, Bly applying glossary tools tImh advantages of a thesaurus as a s•arching toxol
are automatically built into the source text. Is such a development plssible, feasihlc or not very likely? Would wVe rgrc alsol that
indtlxig and rearching should be done more and morc by originators and end-uswnr?

There is not one answer. Indexing will be required to identify a unity of concepits across a collcction of do•tcunments because
language chainges over time; however, there will be tools (e.g aulolnatic indexing aids) to help 4% these pres", s. The sali goes
for retrieval; there is and will be software for helping the end,-user. (Lawrence).

We are expesinr nting with full text. Assistanc is needed on two levels: for the novice user ancd for the experientimd
seartcher. Some assistance ls nreded, but we must be flexible and look for new tools. e.g. the concepts used for automatic
translaliot could be vr useful for automnated "a"rd"w. Mot of the tools will have to be automated in order to makc tihe
itnfomnation systems practicable.(McCauley).

"There are quite .sophxiciated systems for the storage tnd proLessing of information. Shtold we not put morc effort in the
preparation of texts from the sart. Automatic tran- atious are wasted if the source texts arc poor. Should wc nt14 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, aad 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 issue 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.
It is 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).

('ritically ealuated dita.

Users in need of data. e.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 respect. (CheYen Ho).

The US l)epartment of Defense has 23 Information Analysis Centers 13 of which are supported by the Defcnse'lechnical
Information Center. They address the question of critical evaluation of data. (Molholtn).

The more information is produced the greater is the need to prepare the information in suet, a way that it can be used
directly and reliably. ('omputer assisted techniques providing access to information have to be improved to meet better and

eitter the users" requirements. The more information is produced the more information analysis centres are needed. For sonic

subject arelas information analysis ccntnws exist for many years, sonic, such as the (inclin institute for Anorganic Chemistry and
the Heilstein Institute for Organic Chemistry. even since the last century Thie lleilstein is now online available (e.g. through S9"N.
Karlsruhc) covering information fromn 18130 on. Software is being developed for accessing not only bibliographic data and full
texts but also tables and graphi.cs. (Tittlbach).

Standards

"lhcre are varioux %tandards for the clectronic data interchange which are partly conflicting. %Ve are often lost not knowing
which standard it) apply; should we follow the ,tn•dards of ISO or those of other organisations? (I)Dalev, Pakistan).

Everylbxly in principle agrees to apply standards; but often the bitter (standard) is the enemy of the gontI (slandard). It
takes a long time until a standard is adopted. In contrast to patents. standards are prelpared mainly by volunteers, We should
lealie that there am. 4i;cotmtic blenefits in .tandardiation. and we shwuld therefore be prrclierd to invest moil•y Into smalldard
making. (Ampt).

(Clousing Irerark

Waltcr lilados. Ctlhirman of Ihe' AGARI) clihnical Information Panel. thajked a large numewr of individd :als for their
contribluliolts to the succ"es of lte meeting and announced that TIP is sponsoring lectures in June 19901 in tt;e USA. UK and
Illgilni and that a 1IP Sticialists, Meeting "Bridging the Conintiunication Gap with the help froin N.:tural [tllguage
Prvcx-esing" is sch•ccduled to take pltace in lirmidhcim. Norway. froum Sth-thliSeptcmber 1990,

Quelionunire

"libt questionaires completed by participants after tile meeting revealed intermst ill technologies Such as electronic mail.

conmputer einfereneitng, video e•onferencl1g, hyperte.sI. optical character reading (OCR), 4itelligent chamnctcr reading (I(1R).
and barcode scannenm; in the role of librarians in tie next century, in CAI-S-like irojects; in )ractieal details of leading--dge
sw•us; in iater•)irking botwcen systeis'; in relativ Capabllities of hard- and software; and in live dsiu.trations,

Il general, tiewc, was Ilore inteirt in practicalitics thian ill statstics and cosiliderations.
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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 industry, 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.S~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 is a
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 need for their profession. Much effort 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.

f Data collectionData 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 ,.vll 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, Y ý rched or translated by computer. transmitted at
lower costs etc. Texts can be read into a computer by Optical Character Reading (OCR). If it is available already in scanned
form OCR would require first printing on paper and then reading which is rather inconvenient. For this purpose Intelligent
Character Reading (ICR) has teen developed which in a first step identifies rows of scanned text and then the letters within the
rows. The algorithm.s for identifying letters are more powerful than for OCR: as a consequence ICR can be applied to
practically all type faces and evvin to handwriting. ICR is not yet a mature technology in spite of very remarkable results. As this
technology scenms to be important for dealing with (internal 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 Cotmmunication Gap with Help
from Natural Language Processing") an invited paper could deal with it (prolxpsed title: "Comparative Evaluation of ICR
Systems"). Another approach could be to induce an organisation such as LINK or International Resource Development lnc, to
carry out a multi-client study on this topic and to subscribe to it.

Adding Value to Data

The critical evaluation of data by information analysis centres and the scrreoning and condensation of information for
inclusion in handbooxks or inore advanced devices is an eternal t•ask, lEven the envisaged information machine requires
continuouqs uldathlg with knowledge, Librarians and in formation centrcs, when dealing with electronic transfer of information,
concentrated first on sec(mda-ry (biblographic) and now increasingly on primary (full texts. intage etc.) inforniation. More
user-fricndly, however, are evaluated data and handlxiok-type of information. Many librarians fear that sonic of their
traditional functions will in future be fulfilled by clectronic devices. I wonder if they should not take the initiati•v. e.g. in
coolvration with publishers, to urge for, to encumrage or evcn to organisc the adding of value to data: for the beuefat of their
u.ers and their own. And 1IP could well anmplify such ctmccivable itntiatives (if its ntcilhers by grouping and channellisig thm.

At the TiP 1 etccting frequent reference was made to the Standard Generalised Markup Language (SGML.) which adds
value to data, not to thcor informition Content but to the facility with which they can be further processed,. This remtindsi me of an
automatic traw'latitum syctm (ITVUS) which requires pre-Wditing (transformation of nuturAl language into a language with a
linited choice of syntax) before the translatiom algorithms can be applied. Arm we ow the rtigt track? lixinotlogy is the effort to
avoid efforts" (Ortega y Gasem). With IiTIrS and SGMI we redhuce prtxossing effrtms but we increase text creation or
prpartatiot efforts. The•e thoughts tigh 'ound heretical in the light of the acue teace and adoption of SGMIL by (at lea paMPa
o0) the information eonumity. Perhaps it tis only a quetlin of ", the right balance between etortS.

CattzrezAtlo (0ndux4) VWd iewr ," (rtievum)

This was the only topic within ,ile scop of the cotifercute therne whic) Wa= not adequately covered by pre-wiltations; it
was, however, addressed at length at the fit l di-wacssiorn, It appeartd that thxe who spoke at the meeting werc tof the same
opinion that for both, indexing and retrieval, informatiol sX.ciailtsis arc utnavoidale ("as long as authors cawlnnot be
automated"). Knowing that orne conter-exampl invalidates even the most convincing amnd familiar theory I report that I have
recently wvn a d iuxnsration ofa automnatic indexing and retrieval syston which can sucvestully coulele with aly spocialisu
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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; wvith 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
at all, just entering a natural language query and responding with yes or no to the texts displayed. And, indexing by information
specialists is rendered superfluous.

T7his 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 car' 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
easy 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 C'D-ROM and which cannot afford the uneconomic inhouse pressing are advised to consider WORM (Write
Once Read Many disks) with 800 Mbyte (5 1/4") or 2 Gigabyte (12"-).

Distribution

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

An issue Dunning pointed out is the chicken-anid-egg situation with regard to thle tranrsfer of data via satellites: there are
nmany potential users of high capacity transmission channecls but carel of themi alone would not need and pay for the whole
channel and therefore will not approach the carriers (PIls etc.). As a consequence, lthe carriers believe that thecre will not tic
enough traffic, and they proceed half-heartedly only. It is a question of identifying and collecting demand% for informnation
transfer %kith high bit rate,%. Should 1liP not invite tht: AGARI) communwity to identify high bit rate demiands of their
Organisations, collect tht: demiands if they exist, and try ito join forces with other partie-, (banks. airlines, newspapers, research
cenitres.. unliversitres etc.) ill order to estabish a sumn of derulwds which would erteourugA: the carriers to mneet thent?

'Theire is a large tnunmber of,,oftware package% with iomc oir all function% requiried by information inanqctrs and spewcialists.x
Many arv very kimilar; thcrtfore the questirn wits ralisedl if weV arV not qulite often rueinvnting the wheel. Tire reply waws that user
requi1remenclts differ fromt case it) cast'and thatt therefore tailormatdc softw-are is osteeed tile de~velopment of which costs mnillions
of dollars. S-F'IlAS (papier 8) and F!OQLIFl (palwr 9) mnay %er~v as exanrples., I wo-nder it one could not ithink oif mtore economic
solution... Mly suggestion would be ito entruLt an appropriate org~tinisiation with thre collection of user ruieet.with setting
UP, uscr requiremenlt peiitonwithwsparatinig thle requirestirezws into ma11nY smIall moduls%. and witr establishing protxool
for linking lthe 111cduls, lireC informa~tion industry s.hould Iv. involved inl thIn proc"' front lthe beginning. and lthe so cn-tatihshid
func'tritnal nrrtduN isnd protocols 1irould IV vamu tite statu% of guidelities or be-tter stanudardsý. I ani sure ltre infonirration indus-try
wouki Lconiply. V.:srs could theitsle WApC iipropriate orlodukc und entrust systeim anwd software Irouses ithl thle des-eloplucent of
funiclios which are not yet adequately covered by exi.%tiag nrodulcs. Who col osrthe first s-tep, the collectioN of as('t
requirements and lthe senInlg Up tit usr requiremuent sptceilication%' Hecre D~unning's %tatenrent comes to ray mindi fhat
-tiutdardisatiioa and commonssn procedures are cltvse to the heart of tile Conrtnissioiul Of the 1:uro-4V-r CO"Itunutii" KCi)
Perhaps liP should ask thle C'l$C to nrak-c a start with (cW?) Cfinancui. tite first step.

At lthe discu.%smon of M- Ridder's Impc; ott optical disk systents tire questilon hIow does cinpyright effect tire Uwe of (0)-
R~OM? wit% raised but not adequately ansv cred. in niw opinion.1The aniswer Was.: "neC canl Arrange tha1 aI prugraill cop1ied f10111
a (')-KOM canl Ie used only when disk Hi-ve and ('i.-ROM are available-. l'hisis 1l itre for' plAtrramni but trot for tests. I guems
what lthe origiuatot'of the quction (Strslk)wantcd to draw the auditorium's atienttion to lthe facet that one cim draw mufltiple groper
copiecs fromi full text% sotred. on CW)ROMs; and sell them), not to the liklog of piublishers. This dislike indhited ltie AWXNIS
group of publishers to make threir ('D-RON11%. coswlaiiring (biomncslical) journal articles inl facsiilue mode., availaiQ to libtarses
Awayh and this under the condition t tiu hey will gel a fee (or "Id paper copy drawnl.
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4. RECOMMONDATIONS

Recommendations Addressed to Information Managers and Specialists
1. Keep yourself informed about the development of the information services market, e.g. through the annual reports of

the European Information Market Observatory which cover market statistics arid major trends. Address: CEC, DG
XIII, L-2 920 Luxembourg.

2. 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.

3. 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.

4. Plan to make use of ISDN.
5. If you have the slightest influence on the planning of new buildings take care that tubes for taking up optical fibers are

installed.

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

7. Consider the application of SGML (Paper 1I).
8. Consider if you shokild not make use of Japanese information (Paper 3).
9. Consider if you should not make use of earth observation data provid-ed by satellites. See the Section "Use of data

collected by satellites" of the General Discussion!
10. If you nved a coinputerizeed 1,rench-English dictionary ask Aerospatiale. i3.P. 76, F-92 152 Suresnes Cedex. It should

bew ready in about a year's timec.

Recommendiations addre~ssW to A(GAR]D's Technical information Panel
1I. At the next TIP Stxcialists' Meeting "Biridging the Communication Gap with the Help from Natural L~anguage

Pro~ces'sine". 51th--611 September 1991) inl Trondheim, the following topics should be considered for presentation
and; or discussion:

C (omparative evaluation of ICR (Intelligent Character Reading) systemls
-Now tcchnoloine% for automatic full text indexing and retrieval systeils
Comparative e.Valukation oIf twltonatiC translation systems.

12. TIIP should consider if it should tio-t try out F-matil and'or computetr confcrencing between Paniel members and, at ai
netl -.tell, betweenl Partieipants ofki thle aninuallTIPl Specialist%' Meeting. A topic for discussion could lie the Technical
ls~alution Report. If such 3n excrcixe would IV su~ccsful it Could IV riotaeddto other AGARI) Pancl%.
(Papewrs 12 and 1B).

13. '111' sholtwd suggest to rcievattt informuation ecetrcs and libraries to consider if they should niot etcouraa.e, group,
Channiel or evenl orgatlise the critical csaluation tif kdata. See alsol the Section '( ritieall% esaluated data" oft the Genteral
lDisuwsiott and the Seemioll "Adding vadlie to data" of the (CommenC~ts o 'k1ino100logte

14. 1IV togelther ks-ith Interestedi AGARIZ oirganisanon. 0%ould try Ito idenjjtify deniands fo~r datall trans.fer with) high hitl
ratws ill order ito find out if it critical mavss for high hit rteitleeonuiain Could IV rcached inl conjuntctioni wýith
non'AGA111 -tclatrd oraiain.the cection of demand.s above the level oft AGARI) could thetn probably 11est
IV dovne by NASA and IiSA Sec alsoth dic doc"ioo of Paper I '1nd theSection Dimisrihution" of the Coltinlent% onl

I S. 1'j), Should ask thle 'olinatisslon0 (if the Fklropmean Commu1111tutie to ecticouraf-c the eabihenof user (teluirciement
* s1~etfacatitrns or all funictions demianded by inforination sualinager ald spcait litirary funetions idexng

storage, rctnievtil. diwtiblution oft information: Fli-mail, Computer conifercencilig etc.), The1sc Npecificatiols. coildi
providle the basis% for stanard inlforM13tio tchnology m1Odule.;mall fo tmalidard lritctsfor litiking the 1modulo%.
Scc jilsm the diwuksston on Papler 9 and the SectictI inie1grMate %ystem" of thve (Ommuneilsl on1 1'echushlogtic

Mecaite~a~o~to AGARI Rdattcd OqX~alsaqlo-
l1t. 0wwis~ct to adopt ('ALS (0utii~lutr-aidcd AL~ui,%ititmizaii L~ogIsimiu Support' Sec Papker 14!

l17 For thestorag of cltwsified infoirmatiot) consider t1w Usk: of WORM dfi~sks.'ty cart hec loaded whith irifortniation in-
lhluw. Sev aim) the Scc~twiO -Swjgc' 4f the (Otlittcnts on TcdivncOkie5!
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Summary

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

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

Today the mass storage possibilities of new technologies, potential cost/benefit ratios,
integration with personal computers and telecommunications networks are typical
perceived benefits.

Thero are several hundred optical disc applications running in Europe, in business,
education, leisure and research. A C.E.C.-sponsored survey has identified many of these,
and has gathered the opinions of market leaders on present and future trends.

The consensus of opinion points to a promising market potential for this sector,
depending on overcoming a set of key barriers - technical, economic and organisational
and on the introduction of new telecommunications facilities.

The European Commission, under its new telecommunications and information market
programmes, aims to encourage the rapid development of this sector and to help overcome
the barriers to growth. A call for proposals for pilot/demonatration projects hold in
early 1989 is one example of SC action.

Introduction

Over the past two decades, the electronic transfer of information has evolved in Europe
from a moinly public-sector, reasarob-oriented activity, into a groving economic
reality. In the ear'y 1970o, there wao a handful of online information aervicas, run for
scientific, technioal and biomedical research scientists. Today, online sorvices mim at
smarket rsoearchero, buAinets proftosionals and evon the genertil public, on the back of
the waves of cheap microcomputer* and videotex torminalo which are becomtn$ readily
available.

This rapid evolution in tho application of new tochnologiee hos not alvay* been matched
by economic sucoetneo, to date, although there is a notable market icpact in areas ouch
as credit xnd financial information servicoe in the United Xingdom and videotox-relatod
service# in Frsnco.

On@ of the major turning points in the briof history of electronic Information dorvicio
vat the launchtnf' of the Huronet progrosse in December 1975 by the Huropean Commu•ity,
involving the Postal and telecomaunications administrations of tho RC member couetrtes.
Information providers and, voontually, user groups. This modest programme AiAed
priamrily to build online databanks in key areas of interest, to construct a single,
publitly-aveilable data network in Hurope for onlins rotrteval, And to stimulate the
supply and quo of electronic servicea through now hoot services. Huronet wee officially
inaugurated in 1980, and. having acoomplishod its main pump-priming toak. was phased out
as planned in 1985.

3ince then. only five years of, public date network* cover all of Europe, are mainly
compatible, within certain technical limits, with each other and with networks outside
Europe. and provide eccess to over four thousand publicly available databases around the
world.

The period between 1984 and 1989 hae also seon the start of many other is;ortant trend*
which all have a poteotkally far-reaching Impact on the electronic information market.
The introduction of tochnologi.e such as the personal computer, CD-ROM And its many
variants, digital faoaltilo, and integrated services digital networks. is a clear
Illustration that the pace of Innovation in this area to speeding up.

However, the overall picture in turope Is complex and has many dimensionst historical,
geographical, economic, social and cultural. In this reepect. the situation Is not
directly compareble to that of the United States or Japan. Many facets of this
complexity are expected disappear through the achievement of the single Internal market
in Europe, starting in 1992. It would be Illusory, though, to believe that everything
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will change immediately. The process of economic change will filter 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 transfer is there for all to see, but is is
very complex. It involves technical, economic and social factors which cannot be
foreseen easily.

In order to trace so-te of the trends and complexities of this relationship, the
following chapters look in turn at

- information technology
- telecommunications
- database market development and
- European Community initiatives.

Information technologies in Europe

The Community represents the largest potential 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 industrial 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 io expected to be particularly strong in the
high-technology industries such as office automation, electrical and electronic goods
and chemical/pharmaceutical products. The Cecchini report on the single market and on
the cost of non-Europe has highlighted continuing weaknesses in Europe's trade
performance in many of these industries.

The viability of Europe's informaticn and communications technology industries will be
increasingly important in the 1990)s with the opening of new markets through the
introduction of a tide range of new products and services such as HDTV and Integrated
Broadband Communicat ions.

In the I',formattion Technology area, there wao great concern in Europe in the early 1980o
that the industry was boing affected by low market shares, low research anC development
and low capital investment. The balance of trade in IT products was negative, amountLng
to a deficit of approximately 11 billion ECUs in 1984.

Since 1984, several major concerted aotions have been initiated at nttional level (e0.
Alvey Program*e in United Kingdom), through Inter-governmental initiatives ( EURE:A
programme) and at European Community level, through ESPRIT, the Xvropoan Strateogi
programme for research and development in Inforsation Technology.

In etrtct quantitative terms, the situation in the information ayatoca industry is now
differqnt.

- The largest European IT companiea ha.v aignifleently increased their own domestic
aarket sharr from 3% in 1983 to 50% today.

- They hold a favourablv poiition in the software and nervicee market taking advantafe
of strong 4rowth it' demand.

- European IT companios are now investing in R.D a similar proportion of their r*vefluoe
to US companies.

- Capital expenditure in IT reachd in t1987 a level higher than that of US coepaoieos.
though still lover then Japanoe. firea.

There is atill much to accomplish before the balance nf trade aituation is
re-eatabliothed, however, particularly in the arpe of components, eaitconda ctort and
information proceasing system#. These areas have beon given priority in tho current

(RSEPIT 1I Progranme, with over 150 proliecta in aroas such as microelectronlet, office
eystene, computer integrated manufacturlng an. T.T. appIaittiono technologies, and in the
now JESSI Joitt Europeau 3ubatoroo Silicon) programme of VURNKA for semi-conductor
research and developsent.

Telecomaumnloationo

Telecousunioatioes is the life support system for the electronic transfer of information.

Various estimates pltce the turnover of the total European tolecommunication" market in
1987 at between WO and 70 billion RCU, some 20% of the world narket, and growing at a
cumulative annual rate of 9% to reach 105 billion UCt 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 European Community, useable for the electronic
transfer of information, are:

- telegraph
- telex
- telephone
- slow telecopy (0 min. per A4 page)
- low rate data transmission
- circuit-switched 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 Communications, the number of
services Is likely to double or triple by the year 2000. The associated finances for
these developments are considerable. The European PTTs had a global revenue from public
telecomms services of 53 billion ECUs in 1987, invest 20 billion ECUs annually, &utic

employ around one million people. Voice telephony accounted for between 85-90% of their
revenues in 1985. with up to 5% from telex and 1% from data services.

There is no simple way to gauge the size of the user population. The estimated number of

terminals and subscriber equipment units Installed gives some handy indicators:

- 77.4 mio business telephones installed in Western Europe in 1988, rising to 94.4 ito
in 1993

- 620 000 telex machines in 1985, 770 000 in 1988, lecreiaing to 504 000 in 1993.

- 250 000 tole fax/PSTei/Group III in 1985; this number is increasing raptdly: 659 000
installed terminals start 1988, Increasing tenfold by 1994 to 6 360 000, according to
!Togica.

- 823 000 lowepeed modems in Western Europe in end 1986, compared with approximately I
million in USA in 1988. ISDN linka at 64 Kbits/s will not roquire aoliaes.

- Rusiness and professional microcomputers-, 8 million total Ini Western Rurop'e (t0%
connected to data networks) in 1988. 14 sito estimated tit 1992.-

- Videotax teratnals -,4.0 nio public vidototx terminmals in Weetarn nuropo in Noy 1989.
of which 4-5 mio in Prance alone.

- 3tittean publitc national duto sietwork.i baieod on pecket-owitching tortinglogy,

- iRl ectronte %All-boxo s rtst by oa st~r iu Nuropoe an P ?Ts*. 13 000 it n 19,45 end4 1 170 000 in

-Over 11 500 000 teletext docaoera An Vantoron urope by otart 1900, *cco;din; to
Ruropfan Broad4cating Union.

Rvan thouqh those figure. sequ ispronatve 4t first glanco, thol 4o not eoopxao wall with
the United Sfatats.- vhore the tolocoauunicationti pootor ts 1twie -to lair~e. s4 n n%
exporiencing 4%Arly growth ratoo- The fiiit ronalae thet the frageentation or the Furopeatn
uaekot has* lad to wctoto or inveetsiont, egt. in notion-)l solutionn to 4igite~l ovilt~tifg.
to incompatible videpotos osytona to di eortent workel 4pproqachvee, nnd conaoquently tn
lack of ;rowth. Link poi~tat nut th~at ýack of otmsdardi*41lnfl and Iloog oppt-owel
procodorao ickq the cost of 4 PC atode. cArd ten tiacan higher in Europe thlan in 03S (S

250 11o 3 25). T'ho overoll telecommunications equipuoont market in Eurnpe to growing hy.
leso than 5% per year. *oopared with 9% in US3A.

Tho challengp that this oituation presento to %,ecognitooA In seve r ol -ntarlockin; ajctiofls
undeortoakn by the Rur~pean Comounity for the future developosat of t*leeoauUnleations In
Europe.

Firstly. the Aai of the CEC's 19147 Green Paper on the dewelopuent of a comron *ArX-ot of
tolecooamunicittione services and equipment to to plead An favour nf . liberahiaed
regulatory -environment which givri both servito providers (including PT'o) and uee~ro
acrq flexibility in tho way In which networks are usqed. Thtii soeans for evau$ple, boing
,iblo to offer value-added tielox a~vetwice over telephono ot, data hotoorko. T'be Groen
Paper Soto out ten main approach** for bringing the regulatory anvironallnt more Into
line with technics,; proireas and the evolution of' market requireaenta. On# of these
approaches., the liberalisation of the supply if I aI -mmaunoaorI*at Ioa nooqu ipoor, t, to
Nttrontly the objeact of an 92RC Directive based c~n Article 90 of' t~he Treaty of Roos..
which empowers the Commission to taka *apep agatinst "the pitoevntion. restritction or
die'lortion of competition within the cosommo morkot and 'any abuset by one or more
undertakinn. or a dominant position... in so far at it may affect trade between Xember
Statem* (extracts from Articles 85 and 86).
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The second major action of the Community is the stimulation of tho construction of
advanced digital data networks in the EC and especially the coordination of the future
development of an ISDN infrastructure. The Member States are investing some 1.9 billion
ECU annually on ISDN equipment up to 1992 for a market potentially worthi over 36 billion
ECU. The CEC's Recommendation of 22 December 1986 covers ISDN norms, tariffs (reducin3
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 networkc so as to
provide 5 million ISDN subscriber lines by end 1992.

Since 1986, five European national networks have started basic commercial operations and
the CEPT (European conference of PTT operators and administrations) confirmed in May
1989 the goal of the 1992 introduction dato for a pan European ISDN service using common
norms. The momentum is clear.

Tnirdly, the post-ISDN generation is already envisaged through the Commission's RACE
(Research into Advanced Crmmunications for Europe) programme of research and development
for the introduction of integrated broadband services in Europe, starting from 1995.
Initial work carried out since 1987 has covered the development of an IBC (Integrated
Broadband Communications) Reference Model, systems analysis, development of tools and
standards, tesing of different supporting technologies, softvares, terminal hardware
and subsystems, and the testing of network interconnections.

The December 1988 IBC strategic audit has confirmed the RACE objectives and recommended
that user requirements be defined in more detail through pilot field applications,
starting 1990. Specific R+D application programmes are already underway in the areas of
education (DELT0, medicine (AIM) and road transport and safety (DRIVS).

Finally, the CRC has taken specific care of the needs for a cohesive infrastructure
throughout the Community Member States and regiono, through the 1987-1991 STAR programme
for special telecommunications action for regional development. STAR is financed from
the Regional Fund (750 MECU of 1,4 BRCU total) and applied to building physical
infrastructure In less-favoured rogiots of seven EC Member Stated.

In concluston, the Important telecomms sctor it one where Eur'opo is leading the world
in torms of trade balance. Rowever, it should be clear that it can take mmny yeasr for
widespread public switched data netvorks to neet user satisfaction, as ilustrated by
the 19,97 9USDTC survey o,' ptckot-switched networks In Ruropv. The survey concludod from
vwivspread evidence that one in throe eallo (1520 out of t.,2.i reported atlli) to a PSVN
wore unsuecoesful. mainly duo to probloms occurtng in tLe network or the local accoss
node. The repeat )urvey In 198Bs rev4a1ed an ayvraeo call fail rate of one in four.

!t L- likely thai eonh new teoelocounidattion technology will neod to g.j throurh the
ineviyltabev soetges of resarch end do'topont : innovattot, integration,
aerv.:o %ntroluotitn end ro..Vtine spltftaton. the not effect of the a's prouraaeso
vijl bo to r-du4e the ttse lapoe betweoe tht • growth phaaes.

10i no m44ro teolnct4eneeo that t-'W) narko the twentielth entn.varaary of naitred spaceo
f'I~ghl 0:%4 A onilkuoeItb~..rtiv Lovcavie ý)Aý tht, v3rld's biggetst otnlina
hOls. Otalrted lite t, 1461 a-s a Pervice buroau lo A$A,% 7hq' df;At~a;s pu~pply mt-oekt he;s
.1p4n#d4 in many 4Wfferont roertcta aince 196-9 aumir of Alas•s ffarvil k•ind of
ttehnolo•y bse, -iffoerat Asnd of contesn, origin and access mode.

'Thor* ost-, .several *ramiliea or 4t4tit'as Itypes,. each V4ith their Own1 11warnt*ges cat
cenotrai~tp,. %n4 dfforent mrcea a;nd retrieval technIques.

.he aitn kilds of interactive datalasea qYvattlle arq:

- nline A£V11 (ttillographir. numeric,ý rettust. rvli tqut)
- o4llne aon-A.'11 ridoo-., teolatest)
-le!rd SCIgnotic nedia (r py daa, 4etachqt~lq hot,! 4t~x)
- icai optical Medi1a (VO-, -1), vli~lqeolsk C:D-1) %a)

- 4nline opti.941 40dta (losee a•rvere. remote lekehotoe).

It t1 not C."a to quantify tho volume of the ataae swpply market. There are many
fnba and sub-ftloe, iffoerant veroions of tue pace ltsbaae. ftleo buried In electroaic
mail servers. dote eats which are Idatingutteheble frea programming ackagoe., a•d so
On.

'There are alas hybrid dotabases emerging which spar. sevqral technologtes. For epemple, a
CD-RON ean contain a oubeet or an o*alto database and Include the retrieval software
mecessary to acceas the mother base.

Nowever. for those database. which are Integral. mo-duplicated and dissociated from
processing packages, coe statistics 4o sestt. Theose statistics tndicat, to all market
observers. especially those such as proet a Sullivan and LINK. that the *altie market I*
growing rapidly.
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Steady growth trends or approximately 20t pex year between 1985-1992 of the Western
European market turnover are #-ted. Total Western Europe revenues over the period
1988-1992 are estimated by -YK to increase from 1.8 billion 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 management, 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
iull picture. Revenue from videotex services will be substantial. Teletel revenues in
France jumped from 110 MECIT in 1986 to an estimated 360 MECU in 1987, of which 50% went
to the 7 000 or so 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 figure in
1987 is in the order of '240 available on 597 hosts. 890 of these databases originated
in Europe, 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 ý%) ano Spain (10%).

A more detailed inalysis reveals that 264 of the European-origin databases are
bibliographic, 2, are referral files, 129 factual, 150 fulltext and 47 time series of
statistics. The spread is practically the opposite for US-origin databases, where
full-text an' textual/numeric databanks total over 900.

It would b, presuiiptious to read too many consequences into these figures. One cannot
compare quantitative figures with qualitative assessaents. As with book publishers, a
large proportion of any host's revenues is often accumulated through a small number of
databasee, and many other files, although available, are hardly used. Furthermore, as is
the case on Loth sides of the Atlantic, many databases are made available as part of
public policy, for example in tha research and development field rather than in response
to market demand. The ratio of public to private sector investment in Europe is
practically the inverse of that in the United States. The often-quoted ratio$ are:

- Europe 70% public-funded databases, 30% private
- United States 25ý puclic, 75% private.

Howe.er there is a continuin, trend towards trade, business and social science
databanks, which the CEC also encoirageo.

The increasing number of online hosts has some disadvantages: more retrieval languages,
connection procedures, bills and accounts, etc., for the user. The interconnection of
hosts and the emergence of intelligent gateoaya like gasynet aim to reduce this problem,
but would need to be implemented on a full scale to make the proper impact.

Optical storage media

The use of optical storage meoit for information storage and retrieval has given rise to
a spatu of recent market developments.

These developments can be viewed under several angles: type of application,
technological capacities, market penetration.

The first products to appe r on the market wore the analogue videodisoe, notably
Laservision, Phe four types of Laservision disc correspond to an increasing capacity for
interictivity and to handle data. Such discs can be piloted by microcomputers, and the
hybrid Laservion-Rom disc, as used in the BBC Domesday Project, can hold analogue images
(54 000 frames) and data (324 Hbytes).

There are several hundred applications in Europe based on Lnservinion. In 'rance, for
,)(ample, 168 projects were recently identified and classified lo either inforaction
produ.its (12%), proaotional (17%), eduoational (2?P), decitsion-makiiio tools (19%) or
archival management tools for photo libraries and sxage conservation (30%). The source
material for these types of applications is inorettuingly already in digita3 form, for
example, from computer graphi4e, digital body soan., remote sensing data. There is a:eo
a g.owing number of possibiltius for retrieval from videodisc, including
microcomputer-based window3 and hypermedia retrieval packages, remoto piloting e.g. via
Kinitel, multi-screen workstations coupled with jukeboxes, and interactive stand-alone
consoles.

Despite theen technical developments the markot penetration of videodisc technology is
oomparatively low, being hampered by syatsme incompatibility and standards problema, uind
high replication costs. Thi videodisc Is not yet a recogniaed mass distribution
technclogy; only 35 of the 168 French application. are commercialtoed.
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A parallel contender to videodiscs is the digital optical disc family for read/writepapplications such as documeht archiving in offices. Filenet and Philips Megadoc aroJ the
best-known examplos. The Commission has 3ponsored experiments for the use of DOD for
f-il-text storage and retrie,,<l in conjunction with on-line databases.

The approach was to avoid stand-alone deuicated solutions, and to promote modilar
systems which could be linked to different peripherals and to networks. The Tranadoc
project pioneered this approach, has led directly to several important ap?lications
which exemplify the current role of the DOD. The European Patent Office has commissioned
a sevies of contracts to digitiee its whole patent holding of 67 million pages using the
Transdoc approach. The new scier~tific and technical institute of the CNRS in Nancy,
France, will place twc, thoisand .'oirnals on a DOD jukebox, with an estimated 60 000
p.ages per di~sc.

Ani important evolution pioneered in Transdoc is tne linkage of DOD systems to the
telephone network, electronic mail and recently to ISDN networks such as Numeris in
France. T"Iis allowe document images to be transmitted directly from disc to user through
telefax or high-capacity workstations. A number of important standards issues are
involvid here, for example Inter-system connection using OSI or UNIX protocols, and at
at t h! information format level a standardised document identification scheme - a
ext~itsion to the ISBN concept.

IHowever, as f~ae as database publishing is concerned, the recent trend has been towerds
the compact disc and itsa derivatives. The table below gives a short list of the
currently identified CD-Lechnologi,-s, all stemming from Philtps/Soay unless otherwise
stated:

OD-DA Audio, music.

CD-ROK Data stored in digital form (ASC:I or facsimile).

CD-ROM.XA 9;ztended architecture w It', CD-I like feature fo.- imageti and
graphics.

CD -ROM + DVI Digital Video Interactive b~ General Electric and RCA, an add-on
compression/decompr-.sion tichnique for image/graphics handling.

VD-I CD-Interactive. For consumer-orientated images, sound, graphics,
and data such computer programme3.

CD-Double Density Double density CD-ROM by Nimbus, with projected capacity of
2.5 Cbytes per disc.

CD-WO Write-Once. Philips/Sony proposal to allow hybrid read-only and
write-onco functiona on the came disc.

Ci)-RTaiyo Yuden proposal for full vrite-onoe, non-ernaeable disc.

CD-V Comptict version of ILaservinion, for analogue vidoo and digital
sound.

ICVD Interactive com pac0t video dioc, by, SOCS Roeserch. Inc, for
analogue video and digi tal sound. Di ffereoit format to CD-V.

Filially, tho appea.ro~nco or orntia~blo magnoto-opticai disco has boen announced by market
obsevrvers as an areai of conaiderable growth over tho -4oxt five yearti.

Among theseo to,!hnologios, It is useful to oxasine more closely CD-ROM, as it to moat
relevont to the topic.

CJ-RON doieloyuento

Unttl recently, it lies been ead'd rather unkiadly that the CD-1RON tarket consinted only
of consultanto, coniforance orgoniners and publisheors. One viow in that, the number of
044rninrs and publications rtfl~ctod the level of L~ontrolled pattle which oixiated when
CD-ROM was first introducad in 19t15.

Mnsy questions &rose, which heve still not been answered

- will it replace online?
- what are the coost? to whom?
- which io the beat softvure?
- will useors buy drives?
o r* statidards adequate?

The issue warn furthered confused by the precipitate announcement of CD-I, which at the
tt~isa sessed to repreasent a threat to the induatrial support given to CD-ROM.
Today, market reactions to the announcement of technologies sujch aso CD-V, ICVD,
CD-ROM XA, DVI, (1D-WO, etc.. aeon more temperate, as th f -,oiber and quality of
information *omroqs oa CD-ROM are increasnig. Many PC magazines now eover the topic.
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The actual shape and size 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
unwary observer. Titles ar- announced before they are available. They may be in-house
applications. They may be pilot or demonstration applications, or given away free.

In spite of these problems, it is estimated by Infotech that there were at end 1988 a
total of approximately 300 commercial CD-ROM 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 European origin, coming from at least eight different
countries.

There are an estimated 25 000 drives installed in Western Europe. 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 1988) is partly explained by the lack of public telecommunications
infrastructure, but is certainly also due to the strong presence of Olivetti, agressive
CD-ROM 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
towards 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 methods
for diagrams.

It is also necessary to take into account the growing variety of software packages, the
availability of data preparation, premastering and mastering services, 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-ROM
titles conform to the ISO 9660 file format standard. 60% are still in High Sierra Group
(pre-ISO) format and the rest have customised formats. It is also important to note that
information formatting standards like SGML (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 pieces: bus or SCSI Interface, correct graphics
gard, MS ext-iisions, minimum RAM working area or harddisk storage capacity, driver
routines, and fast enough cpu 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 likely than with online databases, and can be expected to be
complete 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
the database publishing market and ihe in-house corporate publishing sector. Firstly,
publishers must decide to take the leap, possibly with a new generation of portable,
mass-produced CD-ROM readers which is expected to appear. Apart from publishers, large
corporations with documentation requirements which can be met by CD-ROM are also likely
to provide the all-important "market pull". One only needs only to think for example of
the influence which a car manufacturer and his dealer/repair farago network could exert
on the design or specifications of a CD-ROM product.

turopean Community initiatives in the information market

T he Commission of the European Communities has followed and stimulated the development
o. the electronic information m,-rket since 1971, when the Council of Ministers pleaded
fo," a faster and more efficient transfer of information between Member States using the
me t t--orn and cost-effective mears.

Since %).an, four succesive programmes have give rise to:

- the creation and opening in 1980 of the European vnlino information network
Suronet, based on paoke-o-vitchtng technology

- the development of over eighty new online databases

- promot.on of Huropean online hostb at international level

- realitstion of ten technology applioatiou projects for electronic publishing and

document delivery (DOCDgL)

- creation of ECHO, an online hoet ear trai;-ing of new users and testing new
technology cowbinations such as videotex, telex, and audiotex acceos to online
databasee. ECHO recently greeted its 5000th eubeartber

- co-tanding of nine CD-RON database projects, each of which Incorporate some advance
in economic, unerfriendly or technical aspects. These projects cover four main
types of databasei merging file. of existing bibliographie databases, bibliographic
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reference mixed with scanned graphics, ancyclopaedia and directory type
information, and full-text scanned documents. The last case, the ADONIS project,
tests CD-ROM capacity to the limit by producing 50 CD-ROMs containing up to 5000
scanned pages each, per year.
The service is handled in a jukebox run by a PC AT microcomputer. The initial test
results have encouraged the group of ADONIS publishers to continue into routine
operations.

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

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

The main lines of action are:

1. setting up a European Information Market Observatory, to supplement valiant
efforts made elsewhere to track the state of the market and to detect major
trends. It consists today of a panel of 500 observers (users and suppliers) around
Europe and will produce annual reports. Several of its preliminary findings are
quoted in this paper.

2. Overcoming tec.,nical, administrative and legal barriers. The Commission is
exploring with information providers (IPs) and users the demand for simplification
and standardization of access to database services and the prospects for achieving
agreement on such standardization.
It is investigating the nature of legal and administrative barriers and possible
means of removing them. The monitoring and advisory work of a Legal Advisory Board
is being carried out in the following priority areas : intellectual property,
authentification of electronic signatures, computer fraud, liability in relation
to information services, confidentiality in relation to information services,

3. Improvement of the synergy between the public and the private sectors. Studies and
workshops are being undertaken for the preparation of guidelines, recommendations,
etc., to:

- stimulate the setting up of European information services;

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

- encourage the private sector exploitation of public sector data;

- improve the transfer of Member States' experience in encouraging such private
sector exploitation of public sector data;

- improve the transparency of public sector policies for such private se'tor
exploitation of public sector data, e.g. conditions for the direct provision of
database services by the public sector, pricing policies, etc.

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

- provide objective information about the services available from Community IPs
e.g. by means of multilingual directories;

- give guidance and training for users where not available from a
roadily-accessible IP by means of amongst-other things strengthening of help
desk facilitien;

- act as an outlet for now serviies, if requested by a Community IP;

- perform a promotional campaign for the use of Community information services.

The available Commission infrastruature such as ECHO will be used for these
activities.

5. Preparation of an aotion in favour of libraries. In parallel to IMPACT, the
Commission has embarked on the preparation of a project to interconnect librarioe
in the European Community on support for the use of librariso and on encouragement
for the introduction of the application of new information technologies. A nov
programme proposal is expected by end 1989.

Two highly successful forums and a coherent series of survey of facililitee and
library holdings in different Member States have been completed.
The fundamental role which Europe's 75 000 public libraries play in the
information chain is evident. However, despite strong interest, there is
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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 Systems
Interconnection protocols and to broaden the development of library services using
electronic means.

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

The aim of the projects is not to develop technology as such, neither hardware nor
software, nor to promote communications media or messaging services independently
of the information content. It is 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 identify subject areas suitable for launching of projects, the
Commission had published on 17 July 1987 a call for declarations 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 information
- tourism information
- information on standards
- road transport information
- cooperation between libraries.

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

By June 1989, the number of proposals was whittled down to P list of sixteen, con3idered
as first priority for co-funding. The main criteria for tie selection of the short list
focussed on five major aspects: the value of the information content and presentation to
the marketplace, the appropriate choice of information technologies and infrastructures,
the suitable choice of user population for the project, the soundness of the proposer's
development plan and the expected market impact.

The overall technical approach of the proposal was considered important, but not as an
overiding concern. This meant in practice that technical development work should take
full advantage of existing systems and infrastructures, or of those anticipated over the
next two to three years. The proposers were asked to concentrate more on the definition
and provision of innovative produocs or services to the user, at international level.

The provisional short list of selected proposals in aummarised below. It is expected
that the project negotiations will be finalised by Automn 1989.

The short list includes but is not limited to:

- digitised Furopean patents documents
- enhanced graphical system for generic chemical structures
- patent synonyms file
- portable information devices for technical documentation
- multi-media information on Furope-Latin America relntionB
- multi-media networking atlas of the Mediterranean region
- intelligent interface to European databases
- intelligent interface for professionals and small and medium-sited entreprisou
- domain independent intelligent information and servioes network interface
- computer assistance in retrieval dialogues
- neutral European system for tourism information

- touring information system (hotels, aocommodations)
- information network for fairs and congresses
- structuring full text with SOM., the Standard Generalised Markup Language
- intelligent interface to construction standards database.
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Conclusions

Whilst the above factual 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 electronic 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 fact that electronic
information services are no longer the preserve of specialised professionals.

Secondly, this paper argues that the pro-conditions to faster and more rational growth
of the information market, lie in the stimulation of a healthy competitive climate,
where barriers to international trade are identified and tackled in a 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 ISO actively pursues the
definition and implementation of functional standards for IT products and systems. The
newly-created European 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 Commission is
already planning out its activities in consultation with member States and industry
actors, over the next few years. The first indications are still that there is still a
strong challenge for any Community programme in this area.
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TECHNOLOGY FOR ELECTRONIC TRANSFER OF INFORMATION:
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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 less
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 tools. The technological changes take
place first; irformation 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 from 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 Gutenberg 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
reasons:
1. Positive economics: Hooks were affordable, facilitating their acceptance.
2- Ease of distribution: The physical nature of the printed product nmde 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 advc•t of the Renaissance, that extraordinary event with its desire for recorded know-
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
technologies we will examine are online, optical disks, knowledge software, videotox, 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 denmanded), aun where it aright go from here.

ONUNE

Online information access has been commercially available for more than 16 years. It 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. It would be applied to text processing and forced people
in "infornation" to resot to codified versions that, in turn, made use of data processin4 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 format, 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 all 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 microfilm 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 and 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 to 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.

Online Now

That is all history--what was going on in the early years, But that environment is tasic for understanding
where we are now, The economics of online, for example, still thwart wide usag•e. Major systems are
still trying to work with the pricing model to make it more predictable, more understandable, and more
affordable. It is interesting to note, however, that new systems are still following the original time-sharing
metrics, even though they have been proven imperfect. Standard & Poor's, for example, is directly offer.
ing its Bond Guide online. While it utilizes a menu system, it still is priced at dollars/rionth, dollars/-
connect hour, and dollars/records retrieved. The awareness of the problems of zurrcnt pricing schomcs

and the aced to solve them have been a major impetus to gateways, which are discussed later.

The original distribution barrier of "special equipment" being needed for access to online continues to
exclude a major segment of the potential market. It is true that personal computers have replaced termi.
nals as the preferred mtea ns of access. It is also true that personal compukt.rs arc found in most coampa-
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 access is via a telecotmunications link, only when
Smodem installatioas become the norm will online access be able to inctease its market penetration. The
fact that most current and potential online information users gain or will gain access with peroonal com-
puters, however, has oWeCd thM door for software development and new technologies.

As mentioned before, making the market accept the technology continues to be a major hurdle. Orig-
"nally, mont of the information available was research-based; based on still another technology, photocom-
position, machine readable texts for research material ope,.. .rnline to a library environment. After 16
years, one can safely say that lib"aies have accepted the technology, achiWiori the ncosaz literacy level
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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. Developers still are
working on packages--now often focusing on a specific system. Chemical Abstracts Service, for example,
has iritroduced 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 industries. IBM has targeted the insurance
industry-its initial launch 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 ensuring prompt delivery. Another system.
centering on the Apple Macintosh 11, is being sold to government intelligence agencies.

None of these systems, however, is truly a "thinking" Al-those systems are yet to come. There are two
ways to approach a thinking system--to use computers as symbol processors to duplicate the results of
human thought or to model the machine on the brain itself through the creation of neural wetworks.(3)
Each of these Is now the center of Intense interest and activity. It may be years or decades; hut once
these syvtens are functional, the business world and the information world will never be the same.

Currently, work on expert systents is growing among thr university research communities. At the Univer.
sity of Iloulton, in Texas, there is a program offering assistance in selecting appropriate bibliographic
indexes via menus. The Universixy of Vermont has a program that aids in identifying proper vacabulary,
adjusting search precision and recall, and selecting appropriate search keys. Case Western, in Cleveland,
Ohio, has a program that helps the user select the appropriate CD-ROM! All of thise are examples of
what Columbia University. In New York 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. %% hile this approach is not
easy or Inexpensive, it will work. And that is what online is discovering after 16 years-it's a wondrous
technology. but it has to adjust if it is ever to reach its potential market

While expert systens and artificial intelligence work Is continuing, there is a cadre of people working on
speech recognition. Work at The Massachusetts Institute of Technology (Mn), in Caambridge, reflects
the realization that past attempts have been disappointing because they tried to move too far, too fast.
Today, MIT feels spWech reotnition works only if ywu keep it simple.(4) This effort doc. not enjoy
uniform support. Some at the University of Calfrornia. San Diego, feel ihat ".. . good information sys-
temns aren't built on technology so nawb as they are on a solid understanding of user needi, user behaviot,
and the way pwpe think.w(S)

The attempts to reach perceived markets and the appeal of online distrilution have enticed newcomers
into the onl'ne system operator field. Some of these are certainly not new to information. BIOSIS, for
e=, aple, h introtducead its subject specific BIOSIS Connection to the life science commnaity. An online
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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 entice 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 underdevelopment or being incorporated into the dissemination process. As in the case of online, the technol-

ogy predates the use; and information distribution 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 negatives 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)

If 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 are 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--overextended online users or those who decided they couldn't afford Ca ROM might be
prime for the technology. The others are not.

When looking at the CD-ROM industry in North America, we must accept that this is a technology that is
looking for a market. 1' iLs trying to lure both cusiomers anti suppliers of infornation--the tecdnology
medium without the data is worthless.

1There are some who feel the CD-ROM industry is TIlE industry of today. It has its own association: it
has at least two well-conceived newsletters devoted to the technology; it has its own conferences and
accounts for many of the presentations made at other meetings. CD-ROM, it is felt, provides both up-
pixrtunities and threats to the distributtor of computerized databases. The opix)rtunity comes with the
promins of lower distribution cos.t than with online-that is, suppliers of online database services can -iee
as much as 80% of their gross revenues go to telecommunicatio•s fees while disc mastering/materials
average not inuch more than $ 15/disý.(7) lnitzal C1.-ROM products are being improved; new playcrs are
entering the market; the hardware is being upgraded; the distributiGn methods arc increasing.

The Products

Crcative Cl)-ROM products include two from Micrtuoft-Hookshelf, a dictionary, the.aurus and style
guide combination - J the Microsoft Small Business Consultant that offers 220 plus governmentt publica-
timns to help) small businekss ope rations run smilthly. The latter di ic cost% only S 149--les. than one half of
what the print counterparts wotld cost to acquire. The Oxford English Dictionary, produced by ICX, has
the entire product on oti disc. The Ulook.% in Print CD-ROM itnclude otdering capabilities. ISl's SciS-
Catch CI)-ROM ht" a co-citation ", Citing feature that is 40 pt XSibl either online or with tie print.

Universty Microfilm's Periodical Abs-racts OnDikt includes a1l of the Reader's Guide titles plus 100
more. going back to Januafy, 1988K Users can obtain the full text of these titles from UMI. T1his product
is designed so that it can be paired with other UMI CD-ROMs.-they all use the same search •o•ftare so
users can move from ime to the other without re-entering semrch terms to perform the rame search. A
quin-off product is Re&•urce One, created for the smaller libray. It inde=es 130 of the hAm frequently
used i.dn..teret pencW1=als.
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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 to 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 company. 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 complaints 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 need 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 Psyc.IT 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 technology 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
Microsoft's Bookshelf, Bowker's Books in Print, and the various directories make headlines, more often
than not the CD-ROM Ls being targeted to a well-defined vertical market such as the IBM disc for the in-
surance industry mentioned above. From the beginming. vertical markets have been important. Two
years ago, in addition to the A& I products for the libraries, financial and medical markets were targeted.
Next camie dhe U.S. federal government. the military, the legal areas. Now discs serving architecture.
construction, airlines, engincring• and scietce are being introduced.

A Suecess?

It hIs been rwid that CD-ROM sles will depend on the degree to which any vertical market suffers from
inefficiencics or costs of acquiring anid using data distributed on paper; temlencies of vendors supplying
that market to move to CD-ROM; how soon and how well sucl products are designed and delivwed.(8)
An International Research Development Report has estimated [Nit the CD-ROM market will exceed VI
billion by 1991. and it will do so by appealing to the business markets not the consumer markets.(9)
Giv.n that 1991 is only t•w years away and that research reports can offer spectacular projections, this
may not come to pass; but the trend to apWeal to narrow sectors is firinly established.

Another observation about sucessl CD-ROM products is that they appear to offer value. In sonte
cases, that appearance is only a facade--sme doll, ntew clothes. In a refreshing number of cases, how-
ever, the producer is, in fact, using the technology to offer a new, enhanced product or a product that
would be impossile to offer in another, more traditional medium. Combiration products, such as l'mos
from MicroSoft, are a true example of value added. Combining text and images is another method of
taking advantage of the technology. The National Agricultural ULirary is investigating technological
applications for visual and textual knowledge in agriculture. Its q'stem allows easy retrieval multiple
access points, easy ordering, reduction of the physical Ihadling of valuable photographs. reduction in
travel costs auoiated with photo rescsart
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The Future

A recent CD-ROM convention 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 supplier side? There will be increased competition in the markets for the
drives, in search/retrieval software, in mastering/repli.'-ating services and CD-ROM authoring systems,
and among vendors offering similar/identical data. Somir of this, of course, is going on now particularly
in the area of creation. CD-ROM Image System from Kno,.,ledge Access International stores and re-
trieves large databases and can combine text and images. CD premastering and mastering services are
offered as well as packaging. There are many other organizatkns like Knowledge Access- and there will
be more, if the market becomes 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-I), once given up for dead, seems to 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) front an Intel, Microsoft, and IBM cooperative--a sinmilar technology to
CD-I but with products geared for the business and educational markets.

The general tsse is that the technology will take off, truly be successful, when the number of value-
added products increases, when the applications are in place, and IF the products are marketed correctly.
One could also odd, and IF newer technologies develop along separate paths for separatc uses/markets.
Since CD-ROM tas been the "first." an easy target for newer, fancier, better technologies. it may well go
the way of batch processing.-all we had until random access disks came on the scene to relegate batch
pro-cssing to the computer room I",,grould forever.

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

"This uncertainty, for many, grows out of their experione with online--print subscriptions decreaecd; ni-
graton to online was real. This also leads naturally to the uncertainty about pricing a CD-ROM. If disc
production means the. toss of cumulative indexes that contribute substantially to the bottom line, can a
disc be priced in such a way to make up that loss and, at the same time, be attractive to the buyer? Pro-
duction, distribution, and support cost money. Even though production costs are coming dowln, will th)
sales support these extra, inevitable expenses? l1re tethnolotg is too new, the mawket too suali and
naldelined, at this pont, for sate 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 could 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 eveii 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 enormous,
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, techuicad search protocols, the hardware and contractual
requirements, the sheer number of system possibilities have made online access unattractive for these
potential users. The online 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.

Teleba3ce envisioned EasyNet as the service that would reach the end user, that enormous market of
people with personal computers AND modemn who appreciated the value of information and needed
information, but only on a periodic basis. The rationale seemed flawless. T1e 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 to paying for it--even
if the fees are simply constructed. Telebase failed, therefore, as an "evetyman" system. Ouly when 'ele-
"base began to contract with remarketers--urganirations that promoted the service to stmall, identifiable
segment- of the end user market with which theyw ere familiar because of their other busines activitde-
did the cVonept begin to scem financially viable.

Niche gatewauy, then, stem to generate more interest ond have more credibility than generic ones.
ABA/NT, Gateway, via iNet, is a service offered by the American Bla Association for its membets. It
includes its own databasets--AMBAR, abstracts of legal products, periodicals-but al.o connects to Mend's
LEXIS sy.ten and the Westlaw legal system from West Puhlishhitg Ds well as the inure generic conmaer-
cial srvlces of Dialog. urest, 1IRS, CompuSerme, Questel, etc. BIOSIS, •i•h its BIOSIS Cmnnectlion. is
investigating gatewaying with commercial services to offer its life sie•c mlarket access beyond the
ste.ialty daltab;a.r it has on its Own new systent

ibe WIB4C

WhIe there is Activity in the niche market area amnd in the Mmoe traditional infotmation industry .Wg-
alents the real news oomets from the Regioual Mell Operating Companies (RBOC.). To understand
what is happening in this area, a look at the pastis imtprative. In Januaq,, 1984, U.S. Federal Court
Judge Harold Greene ruled that Amerifti Telepium "n Telegraph (AT&T) Mnisi be b"mkeo up-it
was a C-403aiocs nopoly.

The result of his rt ding was a much smaller AT&T providing lines and long distance sen-ive, and weven
regional companies that would provide phooe rice to their localized geographic areas. These seven
companies are the RBOCs-.or Baby Bells as they were fondl> dubbed. The RiO)( had a limited mnla-
date. boweer. They were forbidden to enter the arnes of equiprnent manufacturng, information serv-
ice sad long distance. It has be.n five yea•s• inc, the nulhi, and the RhOCs are still trying to etpand
their permitted scope of business Only mintlr advances in their sarvices have apieaired-optio like
speed dLiling call waiting etc.., one of wkicb as bow patkt uly 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
siiilar service should be available in the United States. What seems to have been overlooked by Judge
Greene, in his enthusiasm, 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 initially 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 Becomes 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 calling 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
tracking. In other worts, it is highly specific to the geographic area-so specific, that it is unclear exactly
who will be interested.

Probably recognizing the narrow scop•e of information their gateways are providing, Bell Atlantic and the
other RB.C's are askinS providers of more traditional information products to join their servicets. The
response has not been entirely p$sitive. Richard Anderson. Jr., Vice President, Corlxprate Informi.ation
Se-nive for Wad Data Central. said. "RI(OC participation in information services is unfair, silce they
can control placement on menus and be privy to demographic information about the ctustonmer..-Silc
cach of wen RB4X's has a cifferent network plan and differvnt state regula-tios. a company would
literally face seve.n sets -of rules if it were going to work With thern." (11)

A Now Service ladusaty

To fill the need exprcssed •y Andermon, Minitel U.S. is no" offering Iell Operatiln Company User
Ac-ess Sevice. It will be the oni&tlem1n. the ncgothttor. b•eween nt )Trqatiolt .ervic0s and tie RIIC."
gatew-a), lisirt.se, therefore, do not have to list thtmiselvoe or handle aqplicatio.m settlementis and
admninistrativ, chonres with each RIMlO. Minitel will handle network and appliaIs•on scttlements aclo4%
all netwatrks. ncgoti-e and manage dthectory listings, routing, usage tracking, and reportung TCve4ue
Wiletnnt%. "rel dieit bu.sicUes, ill re*cive ull), * nlsystatetuent aof Ue traffic and a single pay-
rawfli,

Aiid tt..re i% more. Mianel tertnina.N -. l be distributed in addition to software that enahles pere.onal
kclwpuler. to a•coe. the service. For an ladditional fee ($10Ni/nmothit, the client can ahso tv lIt"cd on the
Freach MiMicl. At present. botlWt Sthwetern Bell and iiheil South are repwted to have signtd up for
the ba service.

Minitel (i!S. it al.o in itic gateway-.or videoex Ietw-rk-w ncss In October. 19AM, MSC was formed by
ltfonet and Minkel LISA to opetate A domestic snd irntertutional network t. that personal comppiter
owners can aece4% Americn. French. attd Canadian information scrvices by phoning and uting a credit
card. l1hcre are rno sigrup charges. and th- necen.tart software Ls free. There are 1,500 servic-s available,
of which 5a% are local in nature (ticlket bu)iug etc.). This emuensise of-urs the Only authOriaC-J Wc-v-- to

thc|'rench kiosk ser.ice

When I It GC0a.?

Wlhcfthr the technoogy is called a pal-eway or vi deatex, the as;ic cd"rnptian anwd the recipe for mccoiss
seem the n.anme. T'o years ago the Videoici .. •u"ciation conducted a study-were gateways (was Xide-
0oe4) v•a•le7f 12) 1the stud, predicted that by the year 20M), 97% of NMrih America will have accems to
videowtex (thc are people who will have ac"cev to a vc-ice, dial ietecommunicatiortm line). Of that nurn-j her, SO* ill be Using vid•cot on an occa.ional batis in either their oIfice, home., of public pt•acetsi.A
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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 spontatious access, nonsubscription use;
access 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 traffic 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 user statistics for their own business purposes and perhaps would provide
usagc 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 contnnt or format restrictions
nior would they be responsible for the actions of the users.

This study, as described above, paints a rather rosy future that will require 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 also
recognizes that there are substantial barriers--high fees, hardware acquisition costs, time/effort to learn
Pew skills, difficulty of changing behavior. In other countries, when these barriers have been lowered, the
sysiem 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. A. 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 mentioned.

More Videotex

Videotex, as a technology, gained considerable credibility when IBM and Sears entered 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 Silicon Valley. For $9.95 a month, con-
sumer, can make travel arrangements, shop, receive financial news from Dow Jones, etc. 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 of the concept that end users want this type of service. It will also
depend on &rodigy 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; teo many shopping opportunities that were un-
avsilable in certain markets; too many telephone drops. (Amoricans, a. least, are not very tolerant of
faulty telecommunications or "All Ports Busy" messagesl) Prodigy says that 60,000 households are sub-
scribing--it has been estimated that it needs, however, mill',ns 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 providwb. With this service, the caller dials a number and sele.ts from a menu of voice
programs. Southwestern Bell also has such a service-Qulcksource, an audiotcx gateway with 90 pro-
grams currently available.

E-Mall

Electronic mall, probably more correctly classified as an offshoot of a technol.'gy, is available ou virtually
every online or timesharing system that reaches a searcher. While E-mail has been around for years, the
time for it is per'ect now given the poor !!ostal delivery service most parts of North America experience.
Generic E-mail, however, has one major problem--the individual systems are in no way connected so that
you must know on which system the prrson with whom you wish to communicate hrs a mal box. If that
system doesn't happen to be your own, you are in the multiple system syndrome of online--counterpro-
ductive to the success of the service. E-mail works well when It follows the path that may see CD-ROM
to its suc-..ess--in a vertical market environment in which the people have something more in common
than a passworu to the same system and, therefore, quite likely have business or avocational interests in
commor, 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
Piogram Interface Association has published a proposal for a common method of exchanging messages
among E-mail systems. When 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 hypertext or any of its similarly
named relatives. The term hypertext was coined 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 are
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 complementary products into one medium. Most of the work on hypertext nas been in the
universities--driven by scholars. Early work at Stanford and Brown Universities and the University of
Maryland led to tl:z, 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 named "hyperspace." Using a product with no marking, no index, no under-
lining represents a nonsequential learning pattern, which is something 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 questin, 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 (QoycrI1mtl CDuwl Librm~
FjllEJa), statutes from selected "S. C&& sections, regulations from sources including C L ECdkra

• ,na and sources of case and administrative law. The variety of text material can he accessed
with online Boolean teozhniqIes as well as hypertext mapping technology. A word processing zapability is
also included in what has been rated as an excellent use of technology. Another CD-ROM product due
for introduction is the Social Science Citation Index (from the Institute for Scientific Information, ISI)
that adlow• searching of words, citations, authors, journal titles, etc. and includes a hypertext function that
allows searching of related records, i.e., those papers that share a common set of rcferentcs.

CONCLUSION

Is tech.lology becomilig its own worst enemy? At a LITA (library and Information Technology Associa-
tion, a part of the American Library Association) meeting last year, the keynote speaker noted that the
current nmethodws of information storage and delivery are "fraying around the edges" and showing early

sigls of obsolescence, 'Tew. signs incloud the mass of nontext information that is not bening effectively
.'ntegrated into the system; the struggle of the existing legel and regulatory institutions to deal with the
new technology; the decreased reliance by re.earchers on formnal publication; the increasing number of
stecialized disparate databases; ai'd a growing sense of information overload. to the pxoini where it won't
be able to absorb any more hnforinatito-1the equivalent.i a knowledge Vgrid-lock."(15)

Someltow, it is doubtful that the situation is actually that hopeless...rarely, it scemS, does a new technol-
t)y easily win over otnvets. It was true f(r online information; it is still partially e for CD-ROM; it is
true within gutways and videotex, at least amnong the coniumer (i.e., end user) mnzrkets ihey are hoping
to reach; and it looko like it will be true fot hypertext- If, however, printi•ig a•rd online are good examples
of what cart hapixii when, a technolugv conies of age, the next ten years will see major developments and
marlket ptmeautio of CM-ROM. gateways a4id videotex. atiJ hyperte.t. It will be an excitiqg decade.
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Japan
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
an& 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 numbei of characters led to 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 difficulties, 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.

25(9 50AA 221K85A 17V-07A 351K 72.4-

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 "Old
Media" in Japan such as television and newspapers. In addition 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 organizations involved in coordinating information and documentation
in Japan. As a part of the exeiutive, the National Diet Library (NDL), modeled after
the Library of Congress, keeps track of Japanese publications, The Ministry of Educa-
tion, Science and Culture (MESC) is responsible for scientific information for its
universities, attached research facilities and its national research facilities. The
Science and Technology Agency (STA), a quasi ministry within the Prime Minister's
Office, has 'oordination 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 etc. as a field of growing use of telecom-
munication systems. The general carrier NTT (Nippon Telegraph and Telephone) runs a
database retrieval system within its computing sexvices, 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.

'ehere is some overlap in the information activities between these governmental agen-
cies, but governed by a 'Japanese' balance between 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 the Japan Patent
Information Organization (JAPIO), all three are expanding their facilities and
services. Establishing a firm base at home and internationalization are two trends,
which can be observed. JICST opened 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 first partner to be the American
National Science Foundation, which was connected by a leased line at the beginning of
1989. An other line to the British Library will follow next. JAPIO traditionally is
integrated in international cooperation with INPADOC at Vienna as a general host.

One problem not solved by the new possibilities of access is the language barrier.
Japan is making efforts to provide information in English, but a knowledge of Japa;•ese
in western countries will be useful today and will be necessary in future: the amount
of Japanese information is growing so fast, that the amount, which can be translated in
time will inevitably drop. The help of machine translation should not 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 occdsions, e.g. 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
discusqion 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 interest to researchers, especially in
the field of science and technology. All institutions mentioned in this paper are
publishing reyular 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 H6jin) and is
supervised by the Science and Technology 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:

1. Online Service (JOIS, JOIS-F, STN)
2. Publishing Service of abstract journals in science and technology
3. Copying Service
4. Translation Service
5. SDI and RS Service
6. Other services

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)

Since the end of 1987, JICST provides three separate online services (1) its own
I service, called JOIS, which can handle Japanese and foreign databases, (2) JOIS-F, a

factual database system and (3) STN, a general information service JICST 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 interest for foreign users, 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 increment

- JICST/Med on medical fields in related Japan (since 1981)
1,1 mi. documents total

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

- JICST Public (Government documents) (since 1983)
14,000 documents total
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- JICST File English on Science & Technology+ Medicine 1985
51,000 doc-uments 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 (92,000 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) .. IT 118,653
Chemistry and Chemical Industry (Japan) .... I M 29,501
Mechanical Engineering ...................... I H 92,620
Pure and Applied Physics ................... I H 86,091
Earth Sciences, Mining, Metallurgy ......... H 66,741
Electronics and Electrical Engineering ..... H 72,551
Civil Engineering and Architecture ......... H 53,049
Nuclear Engineering .......................... M 22,911
Management Science and Systems Engineering . M 49,211
Environment .................................. M 26,591
Energy . ..................................... M 26,011
Life Science ............................... T 111,536

Total ... .......................................... 755,466

(1) Appearance: 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 is clearly higher then
the Japanese share in databases produced in western countries, with have a 'normal' 6-
10 %.

Composition of the JICST-File by type of primary documents:
59 % Origina-l papers
24 1 Review papers
13 % Original short communications

4 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. It relies oil the following accumu-
lated material,

JICST 7,298 Japanese Journals
11,801 Foreign Journals
14.000 Conference Proceedings
$0,000 Papers from Meetings

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
comes to 700. 000 documents per year.

Other regular publications for referral uae include Foreign Patent News (Patents in
chemistry), Technical Highlights (for medium and small businessi), Food Processing. In
1982 soa services In English were introduced. JZCST Abstracts with the series Renewa-
ble &orgy, Agro-Zndustries and Science and Technologg Research Progress in Japan.
JICST edita a wonthly journal Joho Kanrl (Journal of Information Processing 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) t- 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)
- Small 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 foll.u.inl bilateral relationships:

- US: Cooperation within the framework of the Agreemant 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' suppott of a liaison office
- Germany : Cooperation with BMFT/GMD at the Panel In formation and Documentation

within the framework of the Agreement on 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*,et switching networks. A terminal or a PC with
a terminal program is needed with hardwire at least capable of Kana, preferably also
Kanji. (Of course, with proper softwari, Kanji representation is possible independently
of specialized hardware on any PC, g.ven some graphic capability.) All Japanese lan-
guage databases sezved by JICST are offered through JOIS internationally, including
the English translation of that share of the JICST File, which is of Japanese origin.

Tab. 3: JICST's partners for JOIS
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -.. .- - - - - - - - - - - - - - - - - .- - --- -

Agency(Country) since

DACOM (Korea) 11/1984
GID/GMD 'West Germany) 2/1985
CDPT (France) 10/1985
Microinfo (Great 8ritain) 12/19E5
NTIS (USA) 4/1986
JaSTIS (Can& .i) 11/1986
Aho & Meguro (Fiviland) 3/1987

Within STN, JICS*' is accessible through no-Jes in the US (CAS at Columbus, Ohio) and in
West Germany (F:Z Karlsruhe at Korlsruhe) The STN retrieval software Messenger however
does not handli Kanji for the time being, so the databases of Japanese origin offered
through STN Arj restricted :,o the JICST File (English).

2.2. The National Center ior Science Informalioit System (ACSIS)

NACSIS wax founded a,, a national center 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 Center for Library and Information Science at Tokyo University, estab-
lished 1976. lAter there was a transition period, when the center became semi-independ-
ent as the Center for Bibliographic Znformation (CBI) from 1983 to 1986.

The activities of NACSIS now comprioe the following:

(1) planning activities,
(2) basic research in library science
(3) compilation of union catalogs of scientific journals
(4) Information retrieval service
(S) formation of databases
(6) provision of informaticn utilities
(7) training

The center is open to joint research, it hosts symposia and r'`ated activities to
strengthen international cooperation. One example was the International Conference on
Scholarly Information Networks at the end of 1907, where participants from various
countries discussed problems of processing bibliographic information written in Chi-
nese. Japanese and Korean within one and the same system.

an. , _ , . . . . AL -
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Tab. 4: NACSIS (1989)

Founded in 1986, Agency in charge: MESC
Staff 76 persons, including 20 researchers

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 section.
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 1989.3)

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 1909.3)

NACSIS Union Catalogue of Foreign Periodicals
100,095 titles - 843,074 holdings (as 1989.3)

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 Engineering: 17,000 acc.
(4) Conference Papers in Chemistry: 2,000 acc.

Together with some databases of oversear 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-university 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, Zull texts etc.

To provide overseas users access to the center, NACSIS is installing a dedicated line
(9600 Baud) between Tokyo and the National Science Foundation (NSF) at Washington from

January, 1909. By this line it will be easy to access to the information 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 Orqanzat P1J0

The Japanese Patent System was created in 1885. The ever increasing amount of patent
information led to the creation cZ the Japan Patent Information Center in 1971. This
center was reorganited in 1985 through incorporation of the service section of the
Japan Institute of Invention and Innovation. Besides processing the information of the
Patent Office JAPIO serves also as a host for Japanese avd foreign patent information.
JAPTO is member cf WPO and INPADOC.

Tab. 51 JAPIO
---------------------------- ----------------------------------------------------------

Founded in 1985, Agency in charges NITI
Staff 227 persons
Budget 1.7 billion Yen (1987)

--------------------------------------------------------------------------------------

JAPIO comprias the following divisions:

- Planning Office
- Information Service Department
- Publication Department
- System Development Department
- Information Processing Depaztment

• - • d i -- . • ... ... -- . . . . . ..-- . . . .. . j ,, . . -- .. _ h--
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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)
Item Publication Year

Bibliographic Data Jan. 1955 -
Keyword (Free & Fixed) July 1971-

Japanese Patent Short Summary July 1971-

Abstract Jan. 1977-

Drawing Jan. 1980-

File History Application from Jan. 1964

Bibliographic Data Jan. 1960-
Keyword (Free & Fixed) Jan. 1980 -

Japanese Utility Model Short Summary Jan. 1980-
Drawing Jan. 1980-
File History 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. 196d

PCT Application Bibliographic Data Jan, 1979-
Summary Jan, 1979-

Japanese Trial File History Sep. 1982.
Japanese Registration File History Existing rights
Foreign Document (INPADOC) Bibliographic Data Jan. 1968.

Fig. 2: Databases offered by JAPIO

The total number of entries i•,more than 28 million records. Another 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 as batch servi.Ze, 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 are stored in stand-
Ardized nine. So in retrieval the coded information is transmitted coded and the graph-
ic information is added.
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Instead of the traditional 16 min microfilm and microfiche, JAPIO now distributes 12 cm
CD-ROM including full text image data md 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 ,:ith 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
media 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' cannot 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 NI"KEI 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 newspapers 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 facsim4`-e (a. Fig 4.) from optical disk storage. The library
is backed by more than 70 companies, 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 ad",rtising company), NTT, Yomi-
uri Newspaper company and the Japan Development Bank.

The EL offers five aorvices:

- EL Morning Review (MOR)
The user registers keywords. 24 leading newspapers are scanned every morning. The
appropriate selection is sent between 7 and 10 per fax.

- EK 301 Service
The user registers keywords. The whrAe database in scanned. The appropriate selec-
tion is sent regularly by mail or fan.

- LD Database
This Is the online service on bibliographic information. With the results, the
original texts can be ordered from the full text database.

- EL Press Service
Th* user registers keyoords. Press releases of the ministries and agencies are
scarned every morning. The appropriate selection is sent between 7 ard 10 per
fax.

- EL Hews
The user regiaters keywords. News of the press agencies scanned every morning. The
appropriat6 selection is sent between 7 and 10 per fax.

Pricing
(i) Registration foe and fee for softwaret 100,000 Yen per ID
(2) Basic kees per monthat 50,000 Yen companies and 50,000 per ID * 50,000 per fast

service as EL PRESS or EL NEWS.
(3) Uset 200-400 Yon per item and additional feoes

trom the pricing it is evident, that this service is intended for large companies

st 4k,
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rather than for every man's use. An other limit is the fact, that in crder to have a
good transmission quality of tho 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 digitird.ing information transmission. 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 bcen added, enabling 1. 5 MBit pictuze
transmission. Access points are already availa2ble in any larger city.

Examples of recent application developments are: Integrated telephone systems, 'Super
Captain', a high resolution remote video (text) system, 'Facemate' a simple, small
scale conferencing system with bandwidth from 64 KMit to 384 KB[t, broad and video
conferencing system,

81-54967401=ELNET 'S9FOlf1 E0 13E4304" P009
89$08R1189:01 [ 817i 6/8 p] L.o1 51

*NTTatt7b-Yi'ft % t 91jtWrWA
@0*XE9Ml 89*08AI118 Uh4IQ7i(

,ELNETE NTT®*7 V- '11
N TTMAIZ*j

i .... ........ . .. ............... -... .. . ....... . .... . . . .. . . ... . . .. .. . .

j& IX 4P" ... 7 - -3.a r, -y-. -Z , tM
I I

i I I I.

" "L I L ' S 9 j I

A IL

Fig. 4 Sample output on GIV Fax of NV?' related news.

4. Conclus ion
After havi'ng solved thle specific problems in using computeru for processing of textulal
Japanese intornation, Japan has emerged as the second largest database produtcer in the
world. In many cases, its electronically stored information in English can be accessed
from alt over thle world, in other cases it canl be accessed only by terminals with the
capability of handling Japanese inifontation, But thle trend of internkationalitation is
evident from figures of the 'Database White Paper' (6). Several co~mpanies are listed
which vent internat.ional rocently. Though theses compsanies mainly provide business
information, also in the field of science and technlology the situation will improve
also, Another direct contribution of Japan will be the information technology xtself,
Japan i. the secon largest producer in this field and will be able to offer low priced
technology eumpeclally for pictural information processing. So f 10w of information and
flow of information% technology will be interde~pendent even more in future.

L _.MOM
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Appendix: Addresses or the organizations mentioned

ELectronic Library (EL)
Collins 8 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 scienntific databases online

Japan Patent Infozintion Organization (JAPIOI
Shoko & Benrfshi X.aikan
Kasumigaseki 3-4-2, Tel.. (03) 503-2351
Chiyoda-ku
Tokyo 100

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

National Center for Science Information S§_stem N ACSI;ýS
tsuka -3-9-1,• Tel.: (03) 942-2351-. -Fax•.: (03)•9-4-2--2919

Bunkyo-ku
Tokyo 112

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

National Diet Library .(DL)
Nagata-cho 1-10-1. -Tel. 2(03) 581-2331, Fax: (03) 581-0989
Chiyoda-ku
Tokyo 100

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

Nippon Teleqraph and Telephono Co.

Chiyoda-Ku
Tokyo 100

Conme telecomwuiication carrier
-> various tlecom & Information processing services

STN International
c/o'a PachfntormAtonszentrum Karlsruhe
Tel.t 07247-808-0 Fax: 37247-808-666
7514 Eggenstein-Leoooldshafen 2

Non profit information center (Fed Min. Rea. and Technology)
-> Access point foe JICST English language databases
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INNOVATIONS IN TELECOMMUNICATIONS N.TWORKS

by

Mr Chris Holmes
British Telecom

Wellington House
69 U, *r St. Martin's Lane

London WC21 9DL

A CARRIER' S ROLE IN IT

A public telecomms carrier has 6 main roles in the IT
marketpl ace

- 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, personal

computers, UNIX machines, multiplexes, modems,
etc.

- a systems integrator offering complete customer
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 internal initiatives which might be of
interest to this audience. These are:-

2. 1 INTERNET!COAST - A conjuinction of X. 25 WAN with
proprietary protocol support, LAN terminal concentration,
Terminal emulation, UNIX office automation. E500
million investment over the next 2 year". It also
signifies a move away from the large centralised machines
to a distributed processing environment so allowing 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.

2. 3 INTERVIEW - Corporate X. 500 directory t- all staff.
Linked to INTERUAIL. 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
facilities.
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2.4 MUTTIVENDOR OSI INITIATIVE - BT is working with its major
suppliers in a collaborative effcrt to get 7 layer 0S1
standards working in the BT infrastructure. The initial
phase of this should link ICL and IBM for the exchange
and manipulation of itemised billing records before the
end of 1989. DEC and AMEAHL 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
by the CEC (the services Directive and the Telecomms
Directive) and by the UK Government.

BT THE VENDOR

The Regulator and competition will ensure that $T' s 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
acquisition of Dialcom (with 23 licensees worldwide), 22% of McCaw
and moru recently Tymnet. The priorities will be Networking,
Manrigement and Value Added Services.

3 TThe major portfolios are Messaging, Networking and Management.
There follows a brief review of each of these and some of the
broader trends which can be observed.

4 The BT messaging portfolio 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 international capability.

4. ' 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 contractor in a C!3C contract to provide pan
European conformance test services for X. 400. There has
been a phased implementation of this service commencing

+" • - • ',,--- ---•' , . . ... . - III"o w
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in the Summer of 1988 with 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 continue 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
Committee.

This commitment to X. 400 messaging is of limited appeal to the
end user. Much energy is '.ow being devoted to applications of
X. 400 to real user needs. These include Electronic Data
Interchange (EDIfact) Office Document Architecture (ODA. ISO
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.

5 The BT networking 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
standard X. 25, xxx and X. 75. It also offers a range of
dial and direct connect proprietary protocol support:
SNA, BSC, Error Correcting Asynch, user friendly asynch,
Videotex, Credit Card authorisation, and electronic funds
transfer capabilities.

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

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

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

5.2 LANS - BT offers an OSI infrastructure LAN based upon
IEEE 8802. 3. Other portfolio offerings such as Novell

it
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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
Dits 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 offering 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 Destinat.ion 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
this year will provide a sound basis for investment for
both PTT and multinational users alike.

5. 4 Flexible Access - In orderi to provide larger customers
with a rapid reconfiguratLDn of their services, sites
with more than a certain number of BT circuits are being
provided with a Fibre connection to the BT
infrastructure. At the periphez-y of the BT domain there
is a Service access switch which allows access to the
full range of BT services, PSTN, Kilostream, Public Data?
Network etc. 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 access) in the City of London and by BT's
involvement in the awitrhed Star Cable TV networks in
Westminster and ilsewhere, The implications of this are
" a xpid provision and reconfiguration of bandwidth and
u,.Amately a measure of customer control of this process.
(Bos also para 11).

6 Threnda t4ic q alvae observable are the introduction of customer
ac(%os to BT' s Network Management crnZres as mentioned in 5. 4

Sahiovo. i\,!.. faoility has been in service for Public Data
h-t-uor customers for the last two years. This represents a

of the distinctions between public and private
neiwor .nq-with a range of Tariff, ownership, geographical and

-msnage ' •nt optiors
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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 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.

8 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.

9 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.

10 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.

11 Customer Access. These management interfaces will be
progressively opened up to customers (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.

I NTEGRATOR

12 As a system 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 communicatiois infrastructure useful to human users.
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ARCHI TECTURE

13 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
pmocurement handbook (EPHOS) should also be aligned. The
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 vital 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 Framework
for Open Systems (FOS) has to be a shared contribution for the
early 1990s.

14 The scope of ONA includes:-

- an OSI Communications Architecture

- 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
investment in software and data

- user interface providing a consistent 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
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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 AI)IDENDUM tFOLtt)WS
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INNOVATIONS IN TELECOMMUNICATIONS NETWORKS II

Background

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 therefore
supplements the paper submitted and should be read in
conjunction with it.

Introduction

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

- The intention to move into value added services and
systems

- The intention to internationalise

Trends

3 There are observable 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 European position and open procurement for
terminal equipment will cause a rapid growth of the
services. It is also worth mentioning that the digital



exchanges have a range of facilities of use to the data

communications community

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

5 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.

6 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 several copper pairs 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.

7 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 1km of
cheap small bore plastic tube. The plastic tube can be
installed in the building and jointed with simple push fit
connectors. The fibre in bundles of 2,4, 8 can be blown
from basement onto the desk. Cable upgrade is simply a case
of blowing out the old fibre and blowing in the new.

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

9 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

10 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.

11 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 available. Tariff
options which allow reductions for bulk users, usage
unrelated tariffs, distance independent tariff etc., are all
becoming available.

12 Internationalisation. Customers are 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.

13 Equipment Life. Strowger exchanges were depreciated over 20
years (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

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

PTT Reaction

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

- Manage 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 us 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 There are three main options, all of which are used.

Organic growth builds an infrastructure of offices and
operations worldwide. BT now has a 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.

18 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).

19 Collaboration takes 3 forms and has two main drivers. The
drivers are the marketplace and the regulator. The effect
of UK regulation 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
agreement 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
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ventures with manufacturing specialists allow such
innovations to reach the market effectively.

20 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.

User Implications

21 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



t 5-1

MEGATENDANCES

par

S.Chamnbaud
Chef de mnission au Minist~re de N'ducation nationale

3 BD Pasteur
75014 Paris

France

RESUMIE

Cinq M~gatendences dons le domaine du transfert Olectronique
d'intormati on sont 1 denti fi ~es:tro1 s sont d'ordre technol ogi que,une rel ~ve
des aspects socio-bconomiques,le derni~re est d~pendente des r~sultets
de la recherche .Cette onalyse permet de tracer les contours du paysage
f utur qui attend les utlilisateurs de systbrries drin ormati on.

Lorsque I'on analyse le domaine du transfert 6lectronlque
dlntormation et son 6volution , 11 apparalt tr~s vite que ce sectour est en
mutation forte et rapide et quil est traverse' per de nombreuses
transformations. 11 West pas blen difficile dtidentif ier et d*6nurnerer tous
ces mouvements bibmentaires:

-apparition de ]a t0l6matique
-avenement de la micro-int ormatique
-naissance des supports optiques
-dbveloppement des rbseaux a' int~gration de services
-achats multiples de R. Maxwell
-apparition do nouveaux acteurs industriels
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-appels d~offr-es doe ]a Commission des Communautbs
E uropb.ennes

-possibilit6 de transmettre des images
-nkcessitO de nouvelles compktences ...

Par contre ii est bien plus d~1icat dogr~ger ces diff~rents
6116ments pour faire apparaltre les grarndes tendances qui moduleront
notre f utur.

Nombreux sont ceux qul ,sphcialistes d'un domaine , se sont
aventurbs 6 tenter de pre'dire Favenir et qui se sont trompbs :ainsi le
ma-echal Foch en 191 1 d~clarait: * les A~roplanes sont des jouets
int~ressants , mais sans avenir militeire" ,lamiral Clark Woodwar
affirmait en 1939 : pour ce qui est de couler un navire avec une bombe,
ceci est impossible ' Ces quelques citations montrent bien ]a difficultb
de 1'exercice qui m'est demande' aujourd'hui , je me borneral done a essayer
d'identifier quelques m~gatendances sous-jacentes au domaine du
transfert de Finformation et a en examiner les consequences pr-6visibles.

Je me suis fixb 6 prior! trots plans d'analyse du paysaqe:

-le plan technique ou plut~t technologique af in de d~tecter les
nouvelles possibilit~s, les ouvertures quo V'on peut attendre du
bouuillonnement qui carect~rise notre secteur aujourd'hui

-le plan 6conomhiue of in de rnettre en §vidence les grandes
op~retions :rapprochements rachats fusions ventes etc ...qui modifient
les rapports de f orce au pion mondial risquent davotor des consequences au
miveau de P'utilisateur

-le plan recherche af in d''clairer le pat sa~qe le plus loin
possible en isolant les orientations qui -semblent aujourd~hui les plus
prometteuses et les plus porteuses de cha~rnemaiI

Pour chacune de ces pr,%Che.- .Jiý r-., Suis 15titche 6 visager
les conse'uences des 6volutions er .nte situ~i..tn MiUbremment du Me'~ de
Vutilisateur, Quil soit WUHAgiiijr final ou inwnteimediir-e ,on t-ssayfant
dldentifier les bibments .les plis novateurs pour V'utilisation des
spst~mes dinformation.



5-3

Apres avoir longuement hesitb , je me suis decide a
s~1ectionner ,paraii les nombreuses hypoth~ses que javais Pu bchafauder,
5 rn~gatendances qui , me semble-t-il , devraient avoir un impact majeur
sur le sujet consid~r6 . Sur ces 5 m~gatendances , 3 relbvent des aspects
technologiques , I rel~ve des aspects socio-6conomiques et ]a derni~re
s'incrit dans une perspective tie recherche.

IIEGATENDANCE I1:

'W~ange d9s linformation interne t6 une organisation avec:
]'information externe disponible via les grands services commerciaux
d'inf orma ti on.'

11 est bien bvident que pour r~pontire 6 cette nkcessit les
professionnels tio Vinformation nWont pas attentu que ]a technologie leur
of fre une solution miracle , ils ont tieveloppb ties solutions manuelles,
des solutions ponctuelles qui leur ont permis die rbpondre 6 ]a demande do
lour chent~le.

Les nouvolles technologies bpportent dbs mainteriant et vont
apporter dons Voaenir proche dies solutions beaucoup, Dlu-s ergonomiques, et
surtout beaucoup plus puissantes ,on peut tiores at de'jo abcnrir 3
concr~tisations die catte m~gatendance:

-le maniage dui micro-ordinateor avec )a t0l6matique,
perwiettent die 0160dcharger des informations sur un paste die travail Paur
les int~grer dons dies documents locaux et inter!nes, a oufrert ie-s
perspectives nouvelles . Vpportion die syjst~mes peu cofiteux tie
Publication Asslist'e sur Ortlinateur (PAO) f onctioimant sur'
micro-ordinateur pennet dftntbgrer compl~tenent V'outil dInformation
dans le travail quotidlen .On volt per 16 une mani~re , pour les syste'mes
Tinforrnation de so rapproher dui f arneux utilisateur final.
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-L~e dbveloppement recent des iogiciels dilts 'hqpertexte "est
en passe d'offrir maintenant 6 l'utilisakeur, sur micro-of-dinateur, des
sust.6mes dWi ntormati on part i cull eremý"ent si mpl es 6 utiIi ser !ýxtremement
puissants et d'ure grande ergonomie .Si Fon ajoute a cette avanc~e
logicielle , les avantages technologiques des CDROMI on aboutit 6 des
postes de travail alliant ]a facilit6 d'utilisation. do Yhy4pertexte 6 ]a
nrande capacit6 de stockage des disclues compacts et de surcrolt capables
de fonctionner en station autonome.

-Si maintenant on int~gre sur un me~me poste de travail une
connection 6 un rkseau RNIS (r~seau nume'rique 6 integration de services
JISDN en angla3i s) et un di sque opti que nurn~ri que on obti ent une stati on 6

mgme de recevoir en temps reel des flots d'information consid~rables ,de
les stocker et de les traiter. Appar-alt donc le poste de travail qui cumule
les averntages des scenarios pr6c~dents , sans aucun des inconvrnients .

I1EGATENDANCE 2:

une infurmatioti de plus en plus riche"

Jusqu*6 pre'sent les utilisateurs des sy.st~mes d'information
devaient se contenter d'une information sous forme uniquement textuelle
,souvent m~me appauvrie per rapport bu livres ou p~riodiques
habituellement disponibles .lettres non accentue'es, police do caract~res
unique mrise en pages rnkdosre etc....

Les syst~mas de traitemont de textes ,les sgste'mes de PAO
apportent une ame'lioration certaine en produisani~ des textes netternent



5-5

plus agr6bWes 6 lire mais qui restent "unidimensionnels"
Lamrvee des supports optiques tels que les videodisques ,les

CDROMI ,es disques opi~ques nume'riques autorise maintenant Facc~s 6 une
information multi-media qui m~lant le texte,les graphiques,les images
fixes ,les images anime'es et mime le son.

Ces systbrmes d'information qui se profilent dons un avenir
proche apporteront tine plus-value conside'rable 6 to communication
d'informations prof essionnelles en recr~ant quasiment les conditions
naturelles de ]a communication humnaine.

L~s premi~res applications que Yon petit identifier aujourd'hui
qui utilisent largement cas possibilit~s multimedia sont les syst~mes
dWenseignement assiste' par ordinateur en particulier dons les secteurs

technologiques et dons Vapprentissage des longues .11 est plus
que probable quo Vlntbgratlon de ces nouvelles technologies pour cr~er des
produits O'nformatlon riches multidimensionnels trouvera rapidement de
nouveaux chomps d'appllcation.

VIEGATENDANCE 3:

'int~gration verticale des fonctions documentaires'

Dons to etietne documentaire octuelle qul va de Vinterrogation
bibliogrephique jusqu'6 to fourniture dui document recherchb ,en pnssont
per to localisation dui document et so commando Vuluilisateur doit passer
d'un syst~me 6 tin iuutre t~n tradulsont les informaotions quill extrait d~un
cotb pour qufelles puissent Wte assim1ibes de Vautre .

Cette accumulation do dis-posittfs non coordonnbs souvent
incompatible~s e'ntre eux reprbsente pour Futilisateur tine difficulte'
majeuro et donc un fromn 6 leur utililsation.
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C'est pour r~pendre ý cedte 6xigence de simplification que se
mettent en place des ast~stmes int~gr~s permettant do parcourir
lensemble do ]a chalne documentaire do fa~on coordonn~e OGn voit
maintenant apparaltre ]a possibilit6 de recevoir directement les
documents par ]a voie Mlectronique , ceci en particulier gr~ce aux re'seaux
RNIS gui sont capables d'acheminer des quantit~s d'information
consid~rables pour des coufts *raisonnables".

11 est donc tout a' fait licite d'imaginer qu'6 court terme
seront disponibles des syst~mes compl~tement intbgr~s sur lesquels il
sera possible d'ex~cuter une recherche bibliographique et ,dons la 1 oulbe
,de commander les documents les plus pertinents qui seront I ournis
instanten~ment sur flmprimante loser du miCro-ordinateur local.

IIEGATENDAF4CE 4:

"Int~gration verticele et horizontale des acteurs 6conomiques"

JusQu'd ces dorni~res annbes ,au sein du secteur qui nous
int~rosse les choses btaeler simples en ce qui concerne les acteurs ,il y
aveit '-les bditeurs de publications

-les producteurs de banques de donn~es
-les serveurs de banques de donnees
-les intermnediaires ou brockers
-les utilisateurs

Ce Schibma est aujourd'hiu totalement bouscule' et le sera tres
certainement encore plus dons le futur ; eti effet les quelques exemples
sulvant montrent Clotrement Vanimetion du secteur:
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-creation par Chemical Abstract Services d'un serveur
-rachat par 11ax~well dui serveur Infoline
-rachat par Maxwell des soci~t~s Molecular Design et Orac
-achat par l'diteur am~ricain Knight ridder dui serveur Dialog
-creation par V'6diteur allemand Bertelsmann d'un serveur
-achat par tlaxwellI du serveur Orbit
-achat par Maxwell du serveur BRS
-achat par Maxwell du producteur serveir Official Airlines

Guides
-achat du producteur Dafsa par 1'6diteur Expansion
-etc....

De toutes ces initiatives il ressort. clairement deux grands
mouvements: -integraiion verticale :d'un cote' les
6diteurs qui, en amont de ]a chalne ~, cherchent a* prendre le contr~le de ]a
distribution en rachetant les producteurs et les serveurs ;d-un autre cot6
les imprimeurs ,les photocomposeurs qui remontent ]a chalne pour
s'intbresser de pr~s 6 1'6dition bIectroniqý;e

-i nte'gration. hon zontal e :1 es serveurs
tendent d se regrouper efin de gb6nrer des 6conomies d'chelle et
d'liminer ]a concurrence.Le nombre des serveurs ayant un rayonnement
international est en constante diminution

.Ces constatations sont 6 rapprocher do ce qui se passe dens le
secteur de la communication :on observe une tendance tr~s forte 6 ]
concentration et les sp~cialistes estiment quo d~ici Van 2000 cinq groupes
se portageront le march6 mondial. Or ,Ies acteurs bconorniques qui ope'rent
dans le secteur de le communication sont les m~mes que ceux qui
investissent aujourd'hui le secteur de l'information professionnelle!

11 faut donc s'ottendre 0' une modification radicale du paysege
dea Findusitie do fl'nforrotion.
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fIEGATENDANCE 5:

vers des systemes intelligents

Si Von examine les recherches en cours et si Von essaye
d'identifier celles qui davraient avoir un impact sur le transfert
6lectronique d'information ,il me semble qu'un theme se d~gage de fopon
incontestable :l"es recherches sur les r~seaux neuronaux".

Si aujourd'hui on panle beaucoup de syst~mes experts
d'ntelligence artificielle sur le terrain le re'elit est nettement momns
fberique :le serveur continue A vous insulter 6 ]a moindre virgule mal
plac~e~, ou moindre espace en trop ,6 la moindre foute dorthographe.

L'apparition des premibres 'machines connexionnistes "ou
ordinateurs 6 rbseaux neuronaux" qul cherchent a' imiter le

foncti onnement du cerveau en reprodui sant arti fici eliement 1 erchi tecture
neuronale semble Atre le saut technologique tent attendu qul devrait
permettre de troiter coirectement ces probibmes *torte 6 ]a cr~me - que
Vinformatique traditionnelle s'bchine depuis 30 ons 6 re'soudre:

-traitement du multilinguisme
-compr~hensl on du 1 angage nature]
-reconnoissance de caracte'res imprimbs et manuscrits
-synth~se do )a parole
-etc...

Pour ne (Ater que ceux 16 Los applications sont innombrobles:
EAO ,recherche docurnentaire ,aide a' la d~cislon *traduction outornotique
,surveillance et s'cunritb ,diagnostic technique et contr6le de quelltb
etc....

Une particularitb notable de ces recherches sur les r~seaux
nouronoux est qufelles concernent do nombrousos disciplines scientif lques
qui jusqu*6 pr~sent aovatent peu ifoccosions de se rencontrer
.neuro-sclences (neuro-biologle Dneuro-physiologie ,biologle mol 'cu1 aie)
,sci ences cogmitives (psychologie ~psyjchiatrie ),physique ,infori-notique
mathernotiques fiectronique, etc ...
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Une v~ritable r~volution se prepare pour les ann~es 1995;
car , si Fespoir que Von pout placer dons ces recherches connexionnistes
West pas d6ýu ,on assistera 6 tin changement de meme ampleur que lorsque
Von est pass6 du papier A Fe'lectronique, puis do V6lectronique 6
Fopto-61ectronique :ii s'agira de passer de V'opto-e'lectronique 6 ]a
connexionnique et donc 6 Ikre des systbmes intelligents.

CONCLUS ION :

Le bref survol des futurs possibles du domaine de
Vinformation professionnelle que nous venons d'effectuer montre
clairement la viguetir et le dynamisme de ce secteur . on peut ,en
conclusion , tirer les deux remorques suiventes:

-d'une part tine tendonce favorable pour
P'utilisateur qu'est l'6volution vers des syst~mes mieux adapt~s ,plus
conviviaux , plus ergonomiques en un mot plus intelligents

-d'autre part ]a noissonce d'une veritable
industrie de Vinformation avec ses oavntages (concurrence , marketing
,agressivit6 etc... ) jouant en foveur du client ,mois oussi ses enjeux
kconorniques et donc ses dangers (concentration ,ventes et rachats
sauyoges )qui peuvent 1dons certains cas , ignorer lintkrft des clients (par
exemplo en suppnimant certains prodwits pas assez reintables ou en
pratiQuent des prix prohibitifs 1).

Aprbs avoir W longtemps couve per les pouvoirs publics ,ce
secteur d'activite' est en vole de transformation :une ve'ritoble industrie
est en train de naitre ; Les utilisateurs ou plutoft les clients do ce
domaine dolvent dont; Wte vigilents of in que cette mutation se flasso en
douceur et qu'lls seient,au bout du compte, les b~n~ficiaires du
changement
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OPTICAL DISC SYSTEMS

by

Mr A.de Ridder
Philips Professional Systems

Tweestationsstraat 80
B-1070 Brussels

Belgium

SUMMARY

The presentation consisted of a short introduction about today's and tomorrow's technology in optical
discs - _D audio, CD video, CD interactive, CD-ROM, WORM, followed by a discussion of the
applications of these media in the professional market for CD-ROM and WORM from a conceptual point
of view, the implementation of tile technology into a system (Megadoc). and a brief overview of the system
itself.

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

I
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OPTICAL DISCS

1) TECHNOLOGY

2) OVERALL PICTURE PROFESSIONAL

3) CARACTERISTICS, BENEFITS

4) PROFESSIONAL ENVIRONMENT

5) APPLICATIONS

1) TECHNOLOGY
1.1 WHAT ?

4

3
__2

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

-ALM
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1.3 CLASSIFICATION ON TECHNOLOGY

- R.O.M. (read Qnly memory)
* C.D. compact disc format - 12 cm
* L.V. laser vision format - 33 cm

- W.O.R.M. (Write Qnce read many)
* 5 1/4' 800 Mbyte
* 12 * 2 Gigabyte

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

1.3.1 R.O.M. 1.3.2 WORM

- C.D.- AUDIO
* 12 cm diameter - 5 1/4* WORM
* 74 min HIFI/Stereo * capacity of 800 Mbyte
• CD-audio player - HIFI dubble side

MS-DOS, PS2. SCSI
- C.D. - VIDEO * removable

* 12 cm diameter * 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
- L.V. - (ROM) - removable

* 33 cm diameter , no standardisation
* 154.000 still frames
* 1 1/2 h video * audio
SL.V.-player - HIFI - TV - (C.P.U)

combiplayor CD as well as L.V. 1.3.3 REVERSIBLE OPTICAL DISC

- TWO TECHNICS ARE AVAILABLE
- Opto-magnetic

- CD-ROM - Amorpho-crlstatino

* 12 cm diamelor Opto-Magnotlc
* 664 Mbyte * quick access to information
* MS-DOS - PS2 - via intorfacu to CP.U - erasing and writing in one stop
* text - (and bit map pictures) • substrate with following characteristics

- CD-ROM - X.A. maontitc
12 cm diameter field
6 654 MbytO

* MS-DOS - PS2
* mixed mode CO

t text, audio, attlIs. moving pictures

- CO-I t1mp~tatu•@
* 12 cm diameter * no influence of external magnetic fields at room
* real time operating system temperature
* black box * no high stability of the Information in time
* text. audio. stills, video

- Amorphous-cristallne
- status of the substrate changed under influence

of laser energy
- no writing function during erasing
- no Influence due to external conditions
* stability of information is high
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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

pronees

- 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 information possible
"* everyone uses same information
"* program. index and Information on same disc
"* enormous amount of information on the CD-ROM
"- after error detection, error correction we obtain 10 C4

"* only readable on a special drive (CD-ROM driv-) in
combination with a speciol interface (MS-DOS, PS2.
SCSI) connectable to C.P,U.

"* drive has a MT.BTF. of 16.000 h.
"* standard ISO 9660

2) CD-ROM X.A,

"- compact disc toad only memory extended architecture

"* data storage In combination with audio and or graphics
and or stills and or video

"* gtaphics - EGA, VGA. VGA,
- audio - telephone quality, A,M, F.M., HIFI stereo
- video - moving pictures

* full ScOOeeN full motioe needs rkal-time operating
system
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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 1TO REPRODUCE AT LOW COST

"* AT LEAST 30 YEARS READABILITY WITH INITIAL
QUALITY

"- EASY TO DISTRIBUTE

"* WEIGHT

4) OPTICAL DISC IN PROFESSIONAL
ENVIRONMENT

ROM.
"- DISTRIUUTION MEDIUM FOR MASS INFORMATION

", ACCESS TO INFORMATION

"- ACCES•&TIME TO THE DISC

"* COMPLETE CONTROL OVER INFORMATION

"* NO OVERWRITING POSSIBLE

"- MINIMUM NUMBER OF REPLICAS

"* MULT I-INFORMATION MEDIUM

"* INTERACTIVE

"* IN USE AS PERIPHERAL OF P.C.

W.Qjltt
"* WRITING UNDER DIGITAL FORM

"* INPUT VIA FAX, PC. WP. SCANNERS

"* STORAGE FROM 2 GIGA -, 400 GIGA/SYSTEM

"* IN UBSE FOR ARCHVING
- 5 1/4' FOR PERSONAL ARCRIV.NG
- 12" ,7Ofl DPARTEUENTAL ARCHIViNG
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5) APPLICATIONS

ROM - OVER 500 TITLES SOLD
- INTERNAL COMPANY USE
- MANUALS, INSTRUCTIONS, DATABASES, ENCYCLOPEDIA

WORM - MEGADOC

scanrner i F^
*----------------.printer

image
application I ; :server •' server

DOR

,Pc PC
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Document Delivery via ISDN or Satelite Networks

Anthony J. Dunning
Information Systeri-, Manager

Directorate Genera, Teleconmmunicat ions
Information Industrit s; and Innovation
Gna~ission of the Eu, upean Ccimvnities
L-2920 Luxembourg

As a preliminary to discussing telecotmns networks and services, this paper presents from a theoretical
viewpoint the main characteristics of documents and document delivery systems ; the physical and
functional character ist ics of archives and document receiving terminalsF are also presented.

An outline review of voice and data conuuanications networks in W. Europe- is presented. Thie plans% for
the introduaction of ISDN services, and the facilities offered by experimental and operational -satellite
services are discussed.

Stadars apecs o tliecocrns services are considered, in particular the layer 7 protocol eltments.
Ilire' emergence of open distributedi processing in ECMA and ISO and the associated client./se~rver model are,
menti onred in this context.

Int rodiuct ion

Th~i~s paper' oxplore-i var ioti optionts for electvronic docerrarrt delivery. hhat we- Interpirtt as a docuinT-ot
is f rst descýribe'd and then in sectionl 2 a4 general model of? the coamponents of' a doc-titent delivery system

ispres'ent ed.

Netiwurks andl the services they suppor't relevanit to (ittovrt-rtt del ivery are d~ist-wsed( in sectiton 3 wi.th
emphasnis on integrated seryjee.-s digital nertwor-Ict a"%d aelts

Mh -re of sit.'nduar-ci for- data linetervlrarust in open systm.1 Mis 0, isrtossed in secvit kion .. whelre t he
"ai-t-e-rt lý' put onl the dlevelopment of the- principlei ofc the clet-rwr mxdel, and the 14 ~treM progressm
withi the clarification tof the ;Applicationl layer of' thew otnslr system ine'ifr~ n refrence Wgdel.

le't it,- txgitn try deflraing ter'M-. For the- jin pa-'oie "r this- papler- a ds-inwxmrt rvill be defined tkkt ela
,I trnt ared data set of whlich there, in a lMting ( i.e. perm-anent or %*rel-rermt'f-Wur ) lndeuprntk'ot r-ectwd for
the pawtrxIkr of tratrforninj Ifrtt o or kmnvcle4t' btKUW-en hXUrsn rii

Inl prAct io-i weý Moy jlto i "Ite- In Cxthis sreha ague efimilt it*% 11V Adding tOat t
t Atb rt~an

Sir'idtedl inl %ise to diatch the averageU- huma betrtg'z "r cit conccnti ra4lerad 41e it) %wr -Nrrw M'l C-
etwito I MAd,

Amvrtlwr p"int( ca that In 1t errivtrsrnts nrrrrta are -tntt tatthrear alrrla datel~ tt in
nolt intelligible iaaWtliatrlv try the ;rrqrlo tusing the &w-mnnwtm tart Ift ntwedd for Ole IT .fc*to UnV*.

Thulcal exosl'rig. of docnanrVt. MVr

11 -A . jee drr";al el-f4et nw des.olht ipro o

the *sqia of IT ottttt ff-i4cient ly frzwt "ux-onrie aMW 4=01 en-ui point,% of view-.

Wraravis of vartrewcwx .ssrf dat~a ititue Is sinitrlrrt for t~wr definition1 of approprIate
v;'itArd4

it feWdwrv- -ra. t#-ansalsien4 aWWI Aw"magnwmt. W slICxw' agaWil later t' "-le isponr4Ant
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Before leaving document data structures mention must be made of data compression/decompression and
encryption. The former is applied t( save storage and, particulary, transmission costs (at the expense of
processing power, which, however, is usually available at marginal cost). The latter scrambles the
original data set to *ender it inintelligible to unauthorized nosey-parkers and usually increases its
size. Both these techxdiques cau:.;e thc data structures for recognition by humans and machines to reouire
transformations.

The physica, supports in ccxmnon use for document storage are

- paper (various formats (A3, A4...) quality.... etc),

- magnetic and optical media (tape, diskette, Winc-hester, CD-ROM, WORM, etc...),

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

Choice of physical support is a decision dependent upon. use to be made of documents and cost. This is
why +he paperless office is not yet in view despite meteoric IT p,.ogress in the last 40 years.

2.2 Document delivery" system

At its most basic, a document delivery system comprises just throe eomnonents : a document store or
archive (a sending station) ; a ameans of delivery. i.e. trans..ssion/telecoes's 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 i, ,afched. I intend to say virtually nothing about the postal
services, instead concentrating on dig3 !c--ument delivery between computers via networks.

It is worth ni, I, however, that postal services are still the only means of delivering certain
-types of documents where the physical characteristics of the supporting medium are considered to be
essential, and also that postal 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 discussed in section 3 below ; the terminal and machines will now be
described in outline.

2.2.1 Document store or archive

First we sha.l consider the main physical modules and functi ons of the doc:ument 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 greneration of 32-bit microprocessors (Intel 80486, Motorola 68040, etc... ) clocked at
25-33MHz and the continual development of 5 1/4 Winchester disk technology to greater storage densities,
riot to mention the advent of optical storage with improving characteristics, are bringing about a
startling transformation in the price/performance ratio of computers. Formula 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 muainframe, and examine in more detail a
possible configuration of a typical PC multiprocessor document archive. The physical modules are : the
co.,i.,oler/CPU ; operator interface (keyboard, pointer, 'screen) ; scanner/analyser ; printer ;
coder/decoder (for compression/decompression) various optional menory devices ; optional Ethernet
controller ; and a choice of communications interfaces.

Archive controller

At the heart if the document archive is the controller or central processing unit : a personal
computer motherbo 'd with its microprocessor, ROM, dynamic RAM, and memory management unit. Since
handl ing mixed-mc de 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 20Mtz Intel 80386 or Motorola
68030, and a cache. A 25-331Mz 80386 or 68030 RAM would be better.

As regards the operating system, we are still in the era of Mo-DOS, with due respect to Apple Mac
and OS/2 has not yet taken off in the way IBM intended it to, and with all that computing power now
available, UNIX, in the ascendant . 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 tinme 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 L,-neurrently with sending documents and receiving online requests for documents to
be delivered. A graphical user interface like Motif should be part of the design.
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Local Input/output

The system administrator and/or document delivery service operator needs a terminal consisting of a
keyboard, a screen 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 prxcures.

Ihe pointing device is convenient for using dialogue menus of the graplical 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 useful feature.

The raster scanned image can he compressed using a hardware coder, For documents containing only
text, if storage is at a premitun, 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.

Communicationa

Insertion of digital representations of docurents into telecommunications networks for delivery
requires one or more communications modules in týe 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 recomwended,
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 resolution.

In addition to the public telephone network there are national public packet switched data networks
and in some countries circuit switched networ's 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 i will be available with basic rate
access (64, 144 Kbits/s) and prima, rate access (2.048 hbits/s in Europe, 1.544 Mbits/s in North
America).

Functional requirements

The d•cument archive has to provide the following functions.

For operations the requirement is :

- control of rezquests and deliveries,

- delivery of referenc s and abstracts,

- control of local interfaces,

- creation, editing and jeletion of document files,

- optional security, confidentiality when necessary.

For administration purposes :

- 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 should 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 ptxols 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
multiprogramming 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 area network (e.g. FTP), or to incorporate a
distributed file server (e.g. NFS) or to offer mailbox facilities (e.g. WE1). 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 si '.,td telephone network

In addition to its main purpose, namely tale phony, certain data services have for many years
ilsed this network ; access to data bases, facsinile, videotex, teletex, electronic messaging are well-
knoi~n examples.

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

Tariffs depend on distance and time, are lpmitive for international circuits and are not related to
costs. Modems add to the bills for data crmuunications. 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 inteý'national organizations, notably in banking (SWIFT) and
airline management (SITA), have built their own. Dul 4 ng the 1970s and 198 0s 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. Tley are not sufficiently
widespread to be used as a vehicle for electronic document delivery except within those organizations
which can afford d.Lum.

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 access 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 co'pressed 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/disassenbly seems a costly extravagance in this case, especially as error
detection and correction can genmrate even more transmission traffic.

Between packet switches the data rates are often 48 Kbits/second ; the tails between the users'
premises and packet assembler/disassewblers or X.25 machines and Y.225 switches are usually, however, much
lower grade with speeds of 300, 1200, 2400, 4800 or 9600 bits/second.

Ti iiq• " t•1 r"r, 'r. -,.'i,ri • 14rn , f ., c I N, III." on I tlw.'.-' I uw wuih'.-, , 1tl I re 1 1, a p1ot. I i h --,I ,e ' ' su,
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time with lines at well established rates.

Also, international connections 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 techiological 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 communications 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 ýe be able to use it? And, what for?

The types oF customer access to ISDN services are specified in CCITT Reconmnendation I .210
Principles of telecommunication services supported by an ISDN.

ISDN access functions are partioned into five equipment groups

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

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

(iii) Terminial Equapment type 1, w1ich 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-Scries)

(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., Hil 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 ; imultiplexed mixed information ; packet switched data.

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

- basic access . 2 B + D (64 + 64 + 161bits/sec.)

- primary access 23 B + D (23 x 64 + 64 + 8 1544Kbits/aec. in North
America)

or

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

ISDN will make new services and facilities generally available including simultaneous voice and data.
It is closer than many usersexpect and will offer significant benefits to 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
communication 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 European Communities, which also mentions the
percentage of 198S telephone network loops that will be B channel ISDN connexions. Since 4ame 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 "ISMN - The Commercial Benefits", OVUM anticipates that, by the end of 1990, the number
of primary rate access connections will have grown to 16000 in Europe 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 Telephcmb and lalogr•ph Consultativ
rr-j~~ (rYrTTr) M crly (Y it-' 1 .xxx~ and -,uniec ). xxx 1<ecmullaeidat i oils.
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The European Telecommunications Standards Institute (ETSI) has embarked on an intense programme at the
behest, and with the financial support, of the Commission of the European Commiunities to hasten the
finalization of ISDN standards in the forn of NETs (Normes Europdennes de T-l6communications).

Nevertheless, 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 wi]1 create problems.

For this reason on 18th July 1989 the Council of the European Communities resolved (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 Ccmmunity 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 standards 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 communications 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 European 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 oart of the 21st century during which satellite
networks will be the most effective means of transmission at narrowband (64Kbits/sec.) or broadband
(Z. 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) and 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 r6le 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 European capital cities, and giving local 2*its/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 telecomnunications 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 ordinary electronic mail but does apply to publishing, libraries, manufacturer/dealer
networks, software distribution, etc...

Considerable economic benefits accrue from the use of receive only earth stations ; mioroterminal1q
\",, .vtw\ ý1-.kl• I ,•>,'tpl-'H 111- , 1 nr il||l') ,t'Ire 'om, ligL ktml~l III )'l'',• I hI-co k. (1 " ý1 bi),Uk ,| Ix)wor t ,)t •a (,:Iitv
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amplifiers and the frequency band they operate in increases. The cost of such microterminals is in the

range I - 10000 Ecus. However, the regulatory enviroinment 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

,mdirectional microterminal system. It is designed to use the Satellite Multiservice System (SMS)
transponders of EUTELSAT I 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 channel.

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.25 protocol.
hhen 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 obvi.ous reasons the access protocol works best for
large file transfer.

On the receive side, the receive-only microtermninals 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 connected via X.25 lines. The most economical arrangement
is a closely bound document terminal or one 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 communication 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 comtputer
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 (OSI) of the International Standards Organization.

The protocols for network communication (layer 1-3) are standardized already . those for the
intermediate layers 4, 5 and 6 are weil known.

As comp•ter t eehnology has advanced we have now reached the point where nearly all terininals will be
fully-fledged computers with good processing and storage (as well as communications) capabilities.

For this reason the OS application layer 7 is being embedded in the client-server model for
entsuring 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 Minagtvmnt (ISO 85,71), Diretory (ISO
9594, CCITT X.500) and Message Handling System (ISO 8505, CCITT X.400) are well defined.

Others of importance for document delivery such as Remote Database Access, Documetit Filing and
Retrieval, and Office Document Architectur-e have yet to be completed.

It is expected that :

Distributed Office Application Model (DP 10031)
Document Filing and Retrieval (DP 10166)
Rtmote Diatabase 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 standarxL' specifications for computer interworking are necessaly complicated documents

Usually there are optional parimeters in these definitions. Implementors can therefore produce products
that are not completely compatible although each conforms with the standard.

To overcome the problem several bodies in the European Community, notably the European Workshop on
Open Systems (EWOS), ate 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 EWOF relating to Office Document Architecture is the ratification of the
following document application profiles.
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(a) 0.121 Provides for the interchange of simple character only documents between
message handling systems. Logicalhy 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 multimedia 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 each other in the provision of a new
range of economical and flexible 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 -ient document delivery.
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THE WEAPONS LABORATORY TECHNICAL LIBRARY:
AUTOMATING WITH WSTILAS"

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, ST1.AS 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.

SYSTEM 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 loading 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 meet 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 Nuclear 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 production of an integrated library system
meeting the specifications derived from the prototype experience.
Copies of the RPP 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
OCDs, SIRSI Corporation of Huntsville, Alabama passed with flying
colors. 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 langlage 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
supermini 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 tailored 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 system,
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 interlibrary 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; STILAS 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
systems. RIM performs this function not only for searching but
also for data entry and modification (uploading), data capture
(downloading), and reporting. Additionally, both uploading and
downloading may be performed as a background function while the
the user is conducting other transactions on the system. Data
formats are translated into a single STILAS format so that search
results are uniform in appearance, easing user evaluation of the
results. RIM 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 RIM provide the capability of pre-
paring customized, merged bibliographies extracted from mii!tiple
data bases. Another STIIAS 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 int.o multi-
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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 of acquisitions, cataloging, serials control, 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 cataloging module accepts downloading of records
in a variety of formats (Committee on Scientific and Technical
Information [COSATI], On-Line Computer Library Center [OCLC],
other Machine-Readable Cataloging (MARC], etc.), either on-line
or from archival tapes or Compact Uisc-Read Only Memory (CD-ROM),
into the local data base. Original cataloging, 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
cataloging and catalog maintenance transactions. The authority
files of systems such as OCLC 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 A.tem records built upon a single cataloginy record
are the cornerstone of the serials control module 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 unique item
record in STILAS, all issues of all titles may circulate, as
local policies allow. The optional academic reserves module also
displays information to all users regarding the nonavailability
of certain materials for routine circulation. ehis module
includes all the o-ntrols of the circulation management module,

46-
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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.

LOCAL CONSIDERATIONS

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 bNISYS 5000/95 is
acknowledged to be a system needing minimal "babysitting" in a
typical office 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 telephone lines were
installed to accommodate the gateway links and off-site user
dial-in. These renovations coincided with those required to
install a magnetic strip 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 circulation with STILAS. This
effort, requiring 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 were
loaded into the system from the first batch of archival tapes.
Such inventories, as well as usage studies will be conducted much
more efficiently in the future using the barcode 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 expected to have a considerable impact on system use
and cperation. Other concerns may involve Privacy Act issues as
related to patron identification stored in the system and the
possibility of user fees to recoup some of the communications
costs incurred via the gateway features. The cost of system use
will be of special interest as more and more patrons will be able
to perform searches from their offices using STILAS. They will

* be able to connect to remote data bases through the STILAS host
via the Weapons Laboratory's Local 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 levels 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 to 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 the 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 organination to implement a single
procedure for the searching and substantive examination of European patent applica-
tions. The EPO is the executive body of that organisation.
Directorate General 1 of the European Patent Office (EPO) is established in The Hague
and Berlin and is responsible for receiving applications for European patents, and
for searching the patent and non-patent literature for documents which are relevant
to the application.
The overwhelming majority of this literature is held as printed documents and this is
leading to acute problems of storage and access.
The EPO/D01 therefore initiated a long term plan to automate the storage and handling
of information using computer technology, which will be fully implemented towards
1993.

2. MS sear" h doc tation of, thea

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 documenta-
tion according to the classification given by the examiners in Directorate-General 1,
with the exception of abstracts in Engllsh of patent documents issued by Japan and
the Soviet Union, and abstracts Journals such an Chemical Abstracts, Derwent etc.

T!able 1 c2po1rIc~m ci M .SYSTU 1IMC 2202MMAlTIAIH
PAM" .ei CAntrils L= cod*

P FP)Kt 1900 FR~
C GLRX4N (r~d1Rep.) 1877 05
T UNIT0 KlNGi• 1909 G8

UNITED S.sTA 1920 us

N SIZULAND 1920 CH

N without foreign priority With AbstraCts In English
o CAKADA 1970 CA JAPAN JP
O AUST•PALIA 1971 AU SOVIET UNIO4 sU
C AUSTRIA 1971 AT

p published ujropean 22 Dec. 1978 E
a pateAt 0oliCatloAs 0- 0 000 001
N PCT
T published international 19 Oct. 197a8 O
A aUpllcatio" we 78/00001

I OAFI tie I OA
O A1PlO NI A

Other countries BE 1926 - LU 1946 - NL 1912 - S1 1984
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Table 2 Search Files - Yearly increase

Non-Patent literature Patent Literature

20.000 books FR, DE, GB, US, CH I PCT
(CA, AU, AT) ) Min

1.224 Periodicals 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)19.029.900

Table 
3

Documents physically arranged in the search documentation

Patent Articles Abstracts
documents JP/SU TOTAL

Total end 1987 14.455.920 1.621.165 2.468.234 18.546.319

Increase 1988 407.393 77.816 416.102 901.311

Removed in 1988 - 73.800 0 - 3.057 - 76.857

TOTAL end 1988 14,789.513 1.698.981 2.892.279 19.370.773

Table 4

Documents Included In tha sytematic documentation

Patent Articles Abstracts
documents JP /SU TOTAL

Total end 1987 18.412.600 1.621.165 2.512.497 22.546.262

Increase 1988 617.393 77.816 416.102 1.111.148

TOTAL entd 1988 19.029.830 1.698.981 2.928.599 23.657,410
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3. Access to technical information in the Mstematic documentation

The documentation is organised primarily with a view to manual documentary
searches by means of a classification 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.

3.1. 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 Rpo Internal Classification

860S SERVICING, CLEANING, REPAIRING, SUPPORTING, LIFTING, OR
MANOEUVRINGS OF VEHICLES, NOT OTHERWISE PROVIDED FOR

MN WARNING;

I. This subclass was introduced on January ist, 1975 together
with the closing of the old classification scheme (IdT) 63C

2. Patent documents are continuously being reclassified from the
closed ldT scheme into the IPC scheme

3. General concordancy IPC to IdT groups is as follows:

B60S /I00-1/66 : 63C91
63C9188-63C918903
63C10012

B60S 1/68 63C28
860S 5/00-5/02 : 63C110-63C1100
160S 9/00-1/00 : 63CI03F3

63CIOSH2P
860S 13/02-13/02z 63CI10

630I 108
63CI10C

Attention in drt'n to the Explanatory Note folloawing the Class
title (860)

1/00 Cleening of vehicles (by ap•aratua not Integral with votkcla 3/00.
cleaning in general 8085; de-icing of aircraft 86*4)

1/02 . Cleaning •indcree*ns, windovw or optical <,evicee
1/025 IN: including defroster or dooleting meanal
1/02B2 . IN: uainig elctricol soos*)
1/04 . . Vipers or the like. e,.. scrapers
1!048 . I . (N: coapletely or pirtially conceal'd in a cavity)
1/0492 .... IN: the cavity being *quipped with a sovtble cover]
110"O , . • IN: Keaas for influencing the earodynavic quality of vipers.

e.g. clip-on wind deflectors (1/32 takes precedeace))

The iwPementation of the Int. Ci. haA be:,i accompanied by the reclassification
of all the backlog in those fields in htich such investment was justified by
"search activity. In the othvr fields the Int. Cl. is used as from a given date
en in principle documents filed prior to that date rimain filed under the
I.d.T. classification (old Dutch Classification). HMmver, in the process of
carryino out serches exam4iers risove backlog documents and trolassify t
under the lat. Cl. system. (t 400.000 per year).

About 2.400.000 documents axe still classified accordiag to the I.d.T. schemes.
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Table 6

Int. Cl. System

(a). all reclassified 47.326

(b). from a certain date 47.967

sub-total : 95.293

IDT-NL System

(c). for new documents 2.605

Grand total : 97.898

(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 sgDplementarX 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
IIB) for more than 20 years. In the beginning they were available as "Batch"
searching systems, first on punched cards and later on computer. The systems are
presently available as on-line searching systems.

The average number of indexing terms per document is about 10 to 30, depending

on the technical field.

No now deep inlexing systems are presently being developed in the EPO.

Light •_ndexing sYvtemsi

CIS systems

These systems make use of indexing symbols consiszing of mIt. Cl. symbols
including inttexeel subdivisions introduced at the SPO. each document entering
tho system receives, besidas the normal classifical symbols, two possible kinds
of indexing symbolsa

- supplementary information i.e. symbols indicating gecondary aspects which
are useful for search purposes

- complementary information, i.e. symbols completing the information about a
subject already classified as such.

The CIS concept was introduced in the SPO about 10 years ago. The CIS systems
wre first available as tomputerised batch searching systms but are presently
offered, like the above mentioned deep indexing systems, as an on-line service.

The average number of indexing symbols per document is about 2 to 10, depending
on th_ technical field. It should finally be mntioad that the extra CIS
symbols, as they are written on the documents, are available for direct inter-
pretatioa during a normal manual sesa•ch.
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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 DG1'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 management, 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 progreasive (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 search tools to fit his way of thinking and working.

• Automation goes with an increased intellectual support for ensuring the
high qn-vlity of data files
• Automation will be conducted in three directions:
- procossing of textual information
- processing of images
- personal systems

pVRc$ing of textual_ Inf okmation

The main project EPO is dealing with in this field is the establishment of an inter-
nal host cooputer service (project EPOWU9 - EPO QUEry) loaded with the internal
database& used presently by the examiners (FAMily, INVEntory, Classification) and
extensively used external databases (DERWEN. INPADOC).

The objectives of this project are to impact on
- the quality of searches: easier access to an augmented number of databases
- �the productivity of the examiners workt faster access to the information

Also RPOQUE will cut the coats of internal databases acess.
EPOQUE is essentially a powerful high level retrieval software with the most advanced
features: crostile searching (woong differeat hosts) cluster searching, on-line
help, thesaurus management. search strategy save*, .

The user interface will be such that all external, tnternal and personal databases
,ill be accessed by the same query languaou (query language translation function):
also the most used data (patent numbers, IPC codes, ... ) will have the same format
(data fowat conversion function).

Part of KPOOUE software will bo installed on the examiners IBM PS/2 workstations to
implement some of the above listed functions and take full advantage of uploading.
dovnloading and personal file management capabilities. EPOQUI will require a main-
frame power of 30 Nips, and a disk capacity of 60 Gbytes to serve up to 500 sumul-
taneous users.
The total inVestment, software and hardware will be about 22 millioa D.
The first version of ZVOE haM been installed in May 1989.
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Processing of images

For searching

Having an easy access to textual information is an important 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 documents 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. Within the framework of the Trila-
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.
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 PC screen, or making copies
using high capacity laser printers).

- at decentralised level, files organised in sequence of classification for
searching purposes. These files could be stored on updatable optical, disks
(WORMS), these disks being part of the documentation groups and coexisting with
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 1990.
The study of the second step - use of the data - will be initiated in the coming
months. To gain experience im image handling the EPO launched the JIMA pilot project,
which consists of displaying on specialised 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 amiAtratkon

Amother aspect of the use of facsimile data within the DGI is the ELFOS system which
will be Installed for the Receiving Section.
The Receiving Section manages the administrative cotmunication with the patent
applicants, and handles more than 5000 dossiers a day (new cases, or cases in pro-
gress). Each dossier ccnsists of about 25 pages and has a lifetime of 3 years.
The idea is to improve the work of the Receiving Section by means of a bettor dossier
handling systemt each dossier will be archived, but the "live" part of it will be
stored on upgradable optical discs (WOMK) for an easy and fast access by the forma-
litios officers.

The ELFOS systetm will allow to scan the incoming mail on two specialised scanning
workstations. The Facsiaile 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 operational, the investment being
3.6 million DSR (including a similat system for Directorate General 2 in Munich). The
successful experience of ELFOS will lead in the future to install a full scale system
comprising 150 workstations (lanich, The Hague and Berlin Offices) for handling
100.000 dossiers/year.

personl Wsawti

Some information needed by the examiner have to be processed locally and specifi-
cally. Each examiner must therefore have s processing power available via PersonalComputer equipmnt.

The needs are the following:
Easy access to internal and external databases.
In the scope of the next three years, each examiner will spend about I hour
on-line for each dossier. His workstation (IBM Ps/2 typo) will be Connected to
the OORUB system for ticcess to databaes.
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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 database 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
scientific fields.
Use customised in-house application
One example is the CAESAR application (Computer Assisted Editing of search
Report) which allows the excaminer 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 mail and agenda management (IBM PROFS Systew) has been installed
on our mainframe and will be accessible by all exanitdirs.

To achieve these goals the DGl has undertaken the aqqusition 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 to the central mainframe via
a Local Area Network (Token-ring).

conclusion

The automation plan is an essential issue for the Directorate General I of the EPO.
About 300 million Deutsch Marks will be spent in the next 8 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 people
will render this plan beneficial.

t
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DESK TOP PUBLISHING - WHAT YOU NEED TO KNOW

by

Mr Malcolm Taylor
Consultant: Electronic Publishing
Digital Equipment Company Ltd.

5 Namprogetti House
Basing View, Baingstokc

Hants, RG2' 2YG
United 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 pet 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 experience many of the answers, but all too often they have been
cast aside, either by themselves with continuation of outdated practices, or sometimes by others that
assumed that they had outdated practices. I hope thuough this document to pass on some of these
'experiences'.

Apple Incorporated through Lisa and then Macintosh are very often attributed with the advent of Desk
Top Publishing, but in truth if any om company deserves some credit it must go to Xerox who through
its Pala Alto Research Centre in California bought forward the age of the WIMP environment.
Windows, Icons, Mouse and Pointer. made possible the interesthig l)esk Top Publishing applicationes
avadable on the mr.rket place today, and though often, but not essential, tectnologies for the successful
yI'P venturer. They were also resnwsiible for Xerography, upon which laser pritter teclnology was

based. Lwasr Printing has allowed, and even required apjicaliots that can fully exploit the technology.

1This ilu*er s•lted to give the widest possible view of De-sk Top Publishing, given tOw restriction on tinme.
Not to give all the lanswels, which in tlx few Pages is imnposible. tIot to restrict itself as in so many
OT)'P btoks to on minor systcie. tvi to pu ilo the readers a sense of Iow large and potentially exciting
the technology and subj-t i&

lTal is not to say that Dill, Always have to make itvotiiuotu ivestments to get tautedt, ineketd they do
not, b•ut• y investnr~nt tihy make should nlot dtlstn thel front &owlag bte System ne•tds as "nd when
tthY ey " reur to do SO- If tlrrorzh this pape Peop0 want to tern more about die Subject. is would have

The- ttoclnrent d1 cin ais to begin~ a ctheltLl" in peoples windks of theo 1tnipoUAs px~uars to We cnrtsidetc*)
befoe•ro puidausig sy-stums. est slnimple syetems

Introduction
Tho it 1sD4k Top l'ubhisltglnl If y>u ask that qs•tont i like atinh Ital the wethrIs4 goVin to b1

tomiolwuw. Them te so mainy differetl ways l hat te otwitital qetstion will !c amnswted. To sote • is a
aNOd nae, " You nwtith Ito plwuWt calld A;l4ek, to others it','wedl we want to prdtu4c % rew- srilee

an twe (ted Desk TOP Iu "lshig., Moat WiO say it 1twoduce hieats lw*irtg pages w4 ta iu ptoduce
;wmflstfowalIooigt docwnasm . Few will rcaly srwo wat is beiAd th"is'waeakml *' cwunave.r.

In tdi she la tal)per of this dOCit1ia we talk tiefly atbottyfln4thy a i arts. In a way we sh•ld bare
stsntd with that at w a sue " sinte birth eout o" I au hare beten Cuatoiaed to the ar of ¢otmutnica ion.
To corrusinunase by tre wtiim word, try piutue~s, by iiulceu baa &et constwWatpsuge in mar lives, )Vs
few Will really w~U xula the 'an' behind slie ntedd
Do yo really read worth, teats by lettc 4 h t aw n wt e is normally no. you often r-cogairke a paster.
Coves the bulorn bhalf of isyjne line and you will lsill react 904% ccurAcy fro the rseters. Ihld up
some documentsxd• W the audierwe will be firly tccurate in undertnding what audietne she dtokxnm.
mae, 4&M have been satgeuted aime~d to, DoniMar also have a 'fsin.lick up a Pkast produced

in the 5930*s Wr Moa Will tel yoet Waith some xzrcy kiats e

Dek Top Publiahirr doem l en thre, is's ,pm4 the begirnk. Not only more effetive, hut low"e OXU
rearlitin from les pap. a*ptse of hroftga toekesoriailly, abiMly to edic The Ums gtows and
vow,.

Is his im•osmsw to as? The nwer mum be )yes, treaut irtfomntnon is the way we gain buies, n
hew effeiOvely we comaWa e wih ohe can enhama or det What we st0 oA to do.

We will bdefly explore sme of thee sypogra c airts lat in or doxwine, but we " tar by defining
Desk Top Kblihingl as away the nan otpeqile can Stan s o use some of tine'tradiaonal' publishing



I10-2 Why use Desk Top Publishing?
Research by HIar-vard University released in the 1960's produced the following interesting infonnation
about use of typography versus typewriters

Documents produced using typography were found to be:

"* More effective in communicating

"* Easier to read

"* More authoritive

"* Less paper used.

Add to this the ability to includie pictures and diagrams and the information proces- becom~es far more
powerful and understandable.

Authority is an interesting attribute resulting from the use of Desk Top Publishing. Docuiments using
'publishing techniology' tend to be read as being authoritive more titan typewritte~n. Thiis in part is
because typographic documents are (should be) easier on the eye than typewritten. The research showed
that a better transfer of intformnation took place, but together with a feeling that the typographic version
mutst have somne authority over that of the typewritten. The typewritten document is seen to be a 'draft'
tempotrary situation. T7his may well change when everyone tse Syorapy, but unti then typewritten
Seems to be that interim step.

I have ween this";;utborizf" effect the way doc-uments have been viewed, ini that in seveoral publishiing
system% Where. I have played a role in inmplementing it has pcoduced* publishing (typese-t) documtents
much cattier in the produCtiont cycle. hi all of those casts., prior to the new systcrt being used, (the uwsc;
had got used to typeso tvbing Ithe end proce-ss , the treed at that point to make sure the infotnnaion is
rightý At thi~s stage a cointniancnt ito print imposed more, need to get it right. Previous typexvritten
stages imposedt less pressaure- 'wrli thee's always the tylx-set proof to make our lasi cmetanurenstc'
After the. new sysotem instdhiatioin. quality improved becanse developers now saw A '&what ,v-ut, s"t is
What you get' dkcuenilt o% JAY one, OWd tade, becajue faW in10M itMVICOte in getting Oth docutueni into
good shapev ri&h w the begiruusts.

Anothox istte-esin ;imt (snd hop to clatify tlis latest is thal tire hutrns aWou A~td eye tw nitty
ah~bsorbso uch. and barfly de odpgsso rhau~dlerinonnatte tlanselr.l thereult being pnow
qkaslrty, of worse the %rwmrn mthitttWiaton

As for cnrit-, printt iptiihting quabty) usuAlly uLW- 'r-,% pa4ws fm the Sante ,nfvsniariwi. doe tn
pooroa drifesrul) tharsctc wotthsN. and dueI to ;XOW 9144 sttN bing, much c40tes due to the ranuge and

availattility oftrirrm. typeface-, frint#& "'akin; ernphar tmuch e4sier. Alva vtsing thelv heat pirting
technnlr'gy fmt tire task in 11nd can affr" OTh 'unit' cost attchd to one doOe w .et pruettilly *aVing
vast irutts of ntwc-) on the overall twoots.

to tulatnw the Omw(ls of Utfnuirld publithing ritually 4mnacut to 5. ltfl of the entCerprise ses-cimtW' If
Sr"U add to Uri rtctt ucrwd frimmsing, the crstt are enrtwxurnus 7iii; 4 where in ny introatuction. I
stated that Ofteu the benef WTit * tw ot alw-axs tOmw WWa ated ronis ox into plasy ThseV casts hoAld true
Acrosat indu41sw t ies, moso tVAt would tlerry having' a need todo4 )-AN idin(v *eszs thea.W Iy call the
;wocrs* other things likemrport gener0aion1 Or inter dqauseRwal nrecnnu. All t(41 rifreu, evaluation of the

1~r~is~ir prce W ha ws cmccted ort the -prodrscsion cycle, disrqazrling oter eSmsntia cycle aizd,

t

f
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Desk Top Publishing...

Let's look at a DTP system, what is a minimum req6Arement.

Mouu!

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
software.

This system is for one user at a time, no network, no multi-user 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
the software allows us to do, and what the printer allows us to print.

SIn real life few systems are like this. To be useful, even our systeml at home which holds files may well
be usmful or needed in a system at work which will go elsewhere. So straight away we are interested in
whether our system at work is readable, compatible with the other system.

Other requiaements start to emerge like how do we file, 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
need other things like.

e Document retrieval

* Document Management

* Revision Control

e Tracking Revisions

* Distributiou lists

e Dist'ibution

WYSIWY

FORMATTING

WYDDSI dVYN
REViSIONN CONTAROL

DEPARTMENT FORMAnntINGWY I
STYLE LIBBRRARY

D(CUM.EN MANAGEMENT

WYDSlWYN...Wha you don'tsee 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 priming, for our
output. We shall see in later chapter that deliver) systems are growing and we nt :d to use these if we
are to succeed in business. As an example, yoi'r 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 cycles is taking place:

Multiple P Multiple
input from Publishing outputto
different mengine to different
systems! compile delivery systems

An essential requ.ircment being ihat because we mriy chan-e the output delivery one time we do not
want to alter tile documenl every htme to do this.

The publish"' 1 c,-.Jess

An important point to make in describing any publishing system is to take a look at the actual production
and publishing cycie. The events that have to happen to make DTI' a success.

Research has shown that the actual production part of dte cycle is only about 10% of the overall
happenings. The real cycle looks similar to this:

If we simply concentrate on the production paut of the cycle (very often the WYSIWYG) we will never
achieve the results we have been seeking.

The Publishing Process

/ __~..f- --•8.1Ip~

/ • annd

The Pu1 sIig pro•(.,

Lt lte use a real life situaitim to eulise this impxittlal loott.

A complny watnted to rrplace the rteote tylpstt11ing plnlt with a irl-hose typelselting Operalitin. "4e
main reamoit givett wa that it look 13 weeks to get tnwa typeext and ,rutol was loat to lve lCttoote
oitatioil,
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When the actual events were analysed the cycle looked like this:

* Author prep 2 woeks

* Dtlivery of m/script to typesetters 3 days

a Production control procedures (booking job in) 4 days

* Typesetting 2 weeks

* Delivery of proofs to authors 3 days

* Proof checking 2 weeks

* Delivery of manuscript to typesetter 3 days

* Proof correction i week

# Platemaking 1 week

# Printing I week

# Binding I week

13 weeks

What this shows is the typesetting process actually takes 3 weeks of the 13, so spending cn the
typesetting process can ONLY save 3 of 13 weeks if. and its a big if, we remove typesetting as a need
altogether. What this tclis us is that to make a big impact on reducing the 13 week cycle we needed to
look at the' rrAL proc=es, including the delivery l

Thie target in this reAl life situation was to reduce the overall process to around 48 hours for camera
ready artwork, and axother week for bulk printing and binting. (2 wcmka inaximum intsteadl of 13). This
was achieved I

In summary then, we need to view out de•ktop publishing in tonts of the total procemse ne d, aml

tiea to malise the benefits by attackipg the whole process.
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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 to c.eate:

* Words (text)

* Pictures (image)

There are several ways that text can be put into a DTP system:

* 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 etc

.The first method 's the si'mplest to talk about, but generally is not the most widely used method. Most
,rgantsations ha, A variety of systems available, all creating word (text) and often with incompatible

word process-ig systems. Conformity of DTP system is desirable but often inpractical. So the most
widely used method is to use word pro,.essing packages for text creation, and then to input the created
text into DTP systems.

Ti fa,-t, this makes good sense. Text captt - should be fast a-id flexible. Often DTP systems slow down
the capture process due to doeun..nts being made up of pieces' of text, created at entirely different
times.

So whlivt arc the u.elul characteristics of a t:xt crt-tor (word processor) within DTP systems.

* Easy cre',tion 0 text

0 God filing system

* Spelling checkers

* riuunitr checier

* liasy tabular s'ettirng

SCcnt"1ptiibilitv wafll yi)'',)ll

SChwadtiil sot capalbility

Othcr areas that may in'terest us are thos tl Iiettileplitrit "-" "%y iupose ulpon us. For -.xainplo
cmorafiulstt have adot SON. (Stwidard Geziclisd Miu lp). Set hAhar tcion ov S(dML),.

Atiothlr &,=a that cian b e r-titmely difficult is lthtu of tahtelar s•eting. "llie word ptocessor Is mitore
usualtly cries cliraacters of coudl wiOi., Wlth aA DlIf CsVIeNei u••s character widths that are propoitional
to eiach oth•ir. Aw eacli chait cter h133 ils own w"dtlh willch vari•s with typeface in k-se. Many hurs
tave bes spent trying to over.'r•e this ii.e" of incomlipatiblily I

Text from other devices

Often text Is field or has tben createi elseWIMI' whIerle i..veVi to e sglo User crvilu.4iiont we want to owtain
text hold elsewht'e for itcor)Wlion l bito our docuient.

hlure main ways tiL* cwii be advieved wze:

I. Co• 'icrtion line 4tm'lt

2. Disk reader input
3. LW ctmueixo to the -netwoik*
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Communication Input

Most PCs, DTP systems can connect to external services or devices, usually by serial connection. The
text coming in this way often his 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

Alternatively 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 I Often 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
electronically or import it into our DTP systern. OCR (Optical Character Readers) do just that. Tfley
rad the chasacters by scanning for recognised patterns and then write to disk.

Because OCR readers scan and look for pattents the patterns need to be recognisable so with OCR it is
typical for It to undrstand default typewriter characters (for example, Cou•ier, Wtite etc.).

ICR readers (Intelligent Character Read.ers) do the same &s OCR readers, but they have some
Intelligence, simply uit they can be taught patterns. Pi4st they attempt to understand tie pattern and
then ask for confinmation. Once the leanhing is done, off it goes and does the OCR bit.

OCR readers/ICR evalers typically #Ast fram £2000 -L50000.

Image

Ofe of the big avaNitages lYIP systems have given us is tile ability to t.'onrbhin pictures with text.
Image scnuting is the de- facto slajmald way of electronically capturing an elctAronic Wmage of pictures.

Two mauI picurej,. images am used:

* l~h•aeaz

* Photographs

I.te art may typically be used in Cmupany Lootytw.A.

In hardwAr terms the scamter Is exactly the sane as in 0CR ieaders. A ••ot of light bt scatroed froni
left to right oee line a a time across tie papxr. IBlack portonls regller while do tiot. Ilhul way a
'pictute' is built up whid hi o4o rolts eses the otilinal p•wure,

In tichnical ireis the difference betwee image nd grttaphics is tht im•ge isa ba .Wt-aiVW Ijmage (dm)
but liaphics am described in utwhlbratklm euatkions (vwtog1).
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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) are examples of these
facilities.

Important standards for storage of image are TIFF (Tagged Information File Format).

Graphics

No DTP system called a DTP system would be sold today without some form of graphic creation
facility. This is the ability to create:

"* Boxes

"• Oblongs

"• Circles

"* Rectangles

"* Lines

"• Polygon

"* Text within blocks

Sonic of the essential requirements are:

"* Change sizing (scale)

"* Edit change thickness of ruler etc.

"* Group or ungroup parts of graphic

"• Add text mid position

"* Add shading, tinting

One thing almost essentid is the use of a "ntouse". Although it is possible to use cursor keys to cicate
boxes etc.. editing needs mouse and preferably windows to exploit tie possibiities.

This is ithe world of WIMPS. Windows, Icous, hm.use wd Pointess.

Graphics front other systems

So far we have% spketw atout graphics froin within the D11' syqIct. Nowadaye tlhtwggh we tnetd to
inkorirate gratifics front other dcvk es within the entetlplise. 11W tauI n 6d d6:.

I. (iraiphics irroi grahilic ge•newtos (eg. CAI)C2AM)

2. -uswn_ (•Okhics (Yrumtt PC sprcad.eets etCc.)

11Ve uSaWl way these graphllih.4 C |a beIOught into a 1)11' s.eiol WO

I. IBy plotter in•ut (where the 0111 system ennulates a ilo0tel

2. Ity file foremat ihptort from (iKS. IGES etc.

3. By irut hange srandzuis. atehtUrt,

Laser printing

"Tlhere is no doubt that die iinrovelent it Pintcr tecthlogy hl• V Ie tlie nmailn critelia il 0)1t systeili
exloitation. lJasWr iwtiulet Weuolog.y, ha1;s cliled Use3 to get to lar publhising quality at leaionlabi
lOlla.

In a way. it is the pintler that flows devehllleUnt of lilte"w fWitihitlily in DI1 SySteIM. For ca41ntlc,

(.Wlou systemts'and h iWIer ire luAulum i sca teduvology.
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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.
Speed 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 published:

* VTX ( Videotek Systems)

* CD-ROM (increasingly used for Encyclopaedia, Chemical Pharmaceutical
requirements)

e Print on Demand

e Phototypesctter

Delivery systems can be viewed as belonging to electronic delivcry systems or paper (hard copy) based
systems.

Document management and retrieval

So why is this docurterl management an impoctant requirement?

If I ant a single user with 70h documents to in my electronit in-tray, auxi some of •.e.se documents I
want to inclue in other documen that will be created and sent elsewhmre. Where is the on I want?, is

this the latest veaion?

11hat's my pobleNm, Wut I live in a group whkih as individuals each has iuanodr document which is a
veluable resource others in the ettterpise I work for want to u.w or refel y e. Lasty, the cateqnlrst has
this resource, but who has what a&W where and at what stage?

Document Managen ct therefore rceds to mlake posble the use of the e..tetplc's resources, make
dthn available to others and reduce the need to keep re-keying and re-hventing the wheel everytime

CAomlmuntaclon needs to take ilace. It also has to let the orLSatLation know that the infiomnalot I have
Included Is the latest lnformatlon availabe, up-to-data and heace a quality ipoduci.
It al•hol alto enable me to put togethet the "plea' of Infocrmuali I now wish to build Ituo pages.

DAcsmtass am€oma i ca vents are a resowce to the orgtaisdooo

a-



1010Composition systems
t 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.

I 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 ITP 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.

Dynamuic pages need Page Make Up systems where the user dictates how each item hleading, column is
positionell sized.

Structured pages -are "compiled" according to rules of the page or document. Chapter headings are this
way, sub-headings are that way.

So I like to describe thle composition (nitake-up) of pages as being:

"* Dynamic (Page Make Up) or,

"* Structured (Compiled - Paginated Systems)

Finally we can look at how each can be built. By using batch processes (Comupilers) or by interactive
real -timte systemls.

Batch versus Inter-active cotmposition

The chic s critical to suicces. if we choose interactive systems to inake up hutultieds of page-s where
lthe text (highly Structured) hits. comei front a database we wil Spend a longi tiite executing what a batch
system coulti do overnight inl a few secotnds Per pae.

Try altd write rules about ak dyttamic page for a batch system aind we could spend hours

writing lthe rules for Otte Page.

Otte of thle ways we can look &4t lte two systents Is to Malte Interacitive liage make-up to beinig like thre
painting of picture, Where each brush strokti is defiuned by thle artist. Whlreses batlchl is jriror like tire
production of buttions, designed once, "lultiple Style possible butl when d, style Is choisen hundreds ctan
be psodtucd quickly.

IAWt US useR somePC exlsWhere0 thle Choice of batch ort interactive system,,; should normnally mnake lthe
task lit haud easier or mnote difficult, Take a timetiable as ant examiple. The. ctitrics art tin database. eachl
page lotoks lthe samne, maybe a different style for lthe Index. Once we have defined thie 'rules" for tile two
page types, lthe rules are good (ut hundreds. The resuilt 6s thim batch is probably becst fo~r thlis jilb.
To show Ali unusuial, but1 good olaniple of Ilhe beniefits of bach by ofieti describing a cuistomier
teuieitiuesnet uridetlakern by a collague Of mine who was atsked to psouxtue a specificaitimn ftr a
coulparly specialising 41 tie peuning And ptodsacton of weidding tadtloncty.
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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 took too long. The company wanted to simplify and speed up
the whole process. The batch composition system enabled the following process:

The bookstalls telephoned orders into the sales office where the administrator would key in stationery
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 o( 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 v'ery 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 advertisement 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 be 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 popwerftd 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 (Fonts)

Range of Sizes

Hypienalion and justificafion

Multi-column make-up

Headers, Footers

Widow, OpA cont

Editing

Seaw-h, Searcl & Replace

New page

CoUtterts conipilation

"T'ablar capability

Indexing
Wrap around text

Multi ctaacter set capabily (acents ec)

Cut and pawt (blocking)

Pcur. graphic ploomi

File import anld eapon

Priting
Copying

Deletion

WYSIWYG ot

Grid (For graphic "craton)

At the ed of the per we look a a dwk!kh of diffemu sygem in rCo• to am how ge of the

aina, deslan kpY to PtPrIa _AL
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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 components :

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. It allows us to connect printers anywhere we
need them, amd replaces the problem we described in Chapter page .

Secondly the network allows our system to grow and to 'talk" to the outside world.

The next vitally important factor is the area of interchmnge.

Some other areas that are less obvious initially are those of consitent user interface to all users within
our system.

In this chapter we will briefly describe some important standards in the area of interchange relevant to
electronic publishing and dhn sonie wotk wuder the CALS initiative which includes hardware
1equife-ents.

Standard Generalised Markup Language (SGML)
SNML is an intetnatitoal stard toat de-scribts lhe tanguage of markup of toxt. lncrsasingly it is seen
as a) effectivt techniqltt o0 todAay's different organisatiowi-s throughoum the world. In Europe its adOptioi
by mIny companies o; $rganisatiotas ruy iftyose its use Ml the pruovidels of infrmriamion.

Oackgrow~d to the stnwudard

11tc late 1970*s saw the witlfprcad introducion oti delicated word pr txSor.s. tfhlowed by the advent
of Wiled pr•onceking apllications o oimit*e and busines- micloct"11putles.

hlneviablly -tih ci p.lurodh Weir t, bI used by atilhorm.• Al WIoth to produle tlext in lthe formt of relporits,
(k.unilesws etc suad it became ohvious very qlikkly that oncr creasted on one. prodmi, pJ'Ars of dpoC11alls
of etitire tdocuments were to be ,p.ces.ld by olherts who had i4cMospatihte sysleins, 1h1S ihcornpaltiblity
ptoduced wmteful, co-tly aznd unurisoaeatle shuatiots where often lite reault .;';L that it w"s often
qtcker MnW chA to rIrey the informnat ao again ratli thin to auctnmp the hwrcmituge of electronic
data.

Variots technicqut.s wre introdutm to rmledy this situation. paticul,•Jy :n the Printinhg mal Pul ishring
i;tlokxlv, fmr extaulle dt•kette eadess mai trtanlaors, where giterally the attemlA was to ue oe
roawtfaeimwt formal Code to lWdue a SUIs T tu"Pouo ott lAt•r |h l but 4n many .•mse this (translatin
w&Ioniya itiawly s -ccsul.
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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 am inserted 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 in 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:

ft 1, szlO. 1138

may indicate that a typesetter is required to use a typeface such as Times Roman in a size 10 points to a
line length of 38 picas.

It can be seen that these codes are device dependntt, if the printer has no Times Romant capability the
codes becomes redundant or more may stop the process nrnning altogether.

This form of coding also has the following disadvantages:

I. Authors need to learn alien hlaguages mid the output device characteristics to use thea.

2. "The style of the document ix being (dcKnd within the docunitit itself and any chantge of style could
nec-essitate the editing of the entire document,

3. T7he embedded codes can intlefete with the dolcument being p1 cased ot other applicatious

4. Whntever an output dovice is replaced it may require a c'onplote rotralaing of authors

Decriptilve, logical or gUse6k markup schemes
Decri-Aive markup schemcs apfoacth the subjecA auother way, by lookxing at the docncn* coanp|tients
thenselves rather thmi by layout ch"acterioti,

Anlhors, crcalws of text are not principally c•M•n•ce d with tire prome s of pci inu or typesetting ind
thi4k more naturally In tesms of catentl aU. mtftwiure.

They know tht they are writing clulptets, panrsphs. he|adings, lists, tabke atd wi tin them the nwed to
lhsghlight or Cniphasise Csros referenes or other I-tems within thems.

It is therefure tmuch more natural for them to idenaify or de~scibe the logicill Loelponenis.

Decrip•t•ve, logcal or generic markup schemes explott tme nural dur les.t" A geeic co&e foe
a heading may aer as followl.

The lesser tdun & greate dt symbols •iaply de fie the embeid string as a code bIead as t.st.

1Tlis foti o maorkup, is seat to lave-•seVeal advantages oVer the ocedural muatkup schees descri e
e•iler.

I. Thle coding stileme Is much awn uaturalin (emit fwa h uhri digadteeoerqi
VOy Wkae tbrainin
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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 tie
most complex.

4. The number of available codes is limited only by the user.

5. Potentially they are at letst 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
International Standards Community and by many organisationr worldwide..

Compound architectures (CDATM, ODA)

SGML primarily dealt with the interchange of text based systems, you can "call-in" graphics or images
held elswhere, but are not seen to be part of a compound whole. Also, SGML as we discussed did not
include infornation relating to the layout (or presentation).

Nowadays, business is presented with 2 problems:

Old Chakacter based technology needs to integrate with new image capable lechnology and standards
appropriate in industry areas (for exmnple 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).

Driving Forces

OVganirtioms atcid insdtcr m tv Oh l o jt al new teChnoiooqy U&d 11ouuards

So ill i way, whal we nlow nwed is A "11a;dal"' that 4ttegrates staudtlrds dial allows uls ill interchtaxge.
revise, maill, dLqrilute anud all tlhom otlier things wev noed to do in artlet to deliver documnts.

Work in tthi area Is now the inviii tleme or thie 90,; and sta ,a ids such As OD)A ()fflce D)ocument
Archltietoure) anl itt my own comrupay with C•)Au(Cooiisoulwd D)o utntt Aiddlhure) ale Wit.-Vdy
addmuing the needs expret"sd ii th iii a.a,

Iiaving declared a smoe persmoal ititerMt ill (khlating that CDA lisht isstc thingnt 4i c elIned tWca" li
me now say why I believte dih i is so imbni nium to a pa i oi desktolt pu*,ltllghllig.

We stuted rihlit &I the besifuling of this lour of lUI1 slailhl that even on our hiome IbreA ytstmn we
would walt to intec1hmge infittntink on diffeeilt systems btelween -o i . FNr 25 yeais ofst, I
have been Involved with "put-lthllg" ethefl at Ilte IoducLlion pilts of at the authloirtg units, this
littemb ange has been the majo reawn why wuert of pubLishi tcduwlo y couh not fully realie dte
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benefits that should accrue or was an area where 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 bo seen now in products such as Digital Equipment Company product called DECwrite.
That is that now compound architecture now make it possible to really intechange 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 Information

UDot.

6-TO9 --t
Lip.

a tI

('DArlu Mt'umnts tire lirfhe-inked acros an etgaiisttitm' nerworA

CALS
At tids point, m with SUMI,other spe|mera will W' sdkdiet-ig this issu.e so I do not i,.eol this to t.o the
sutidriiiv•e view of CAL.S, Wt it.Vc invvrmati in o4 rcvlcwinf DIV, need to wtdeuenut how thms
auxulst t affect tie sloice of a "upliar,

htm does CAL.A stajtid for ?

CALS t•ands for Comiiter-aided Aou4uuxtti ad a Lotimic Sujjbot.

Wira is CALtS ?

CAtS it. luojec in-titiatd by tle United Stawt .)c aiuw of • eIckae (WoI). to "axci the
C(c"VuKn and use of prodad data in digisa, f(mui.

Overvhrw

In ,epember 1983 Willamt It Taft IV. DIkuty Se•etary of Ikferue, made t 'O f Stowin i %ta4ement:

"-i is sy ro that i, brpiWune D(eMe q1OD) will estfu•i4A ptd#z to acquire, P-tuveu. 41 kxe
logivic wP.mswwio im di~itdstrmi. 1i-soofar as pouisie, tIs jWalI be a"cct.OisX*'d-ir n AVw P A
Owyte*i titefits 4lwpdtiui hi 19M mad eyoAd.., I have cPPnrnve rt yrratex fiv the tr iohiegfvi
Our cwveiupa pe'ii.wstshv systra U•iw,•, roeese to a larsty agmw aafd idi• Crald
Asixe of Oqradbao. *h s iA•si jpvgrt= by the e•d q1 x dwct'&de."

Ue above sttement was (oloowed on 24 Selume I5 by a wAAeo from Taft. Tis me*mo intiuAe=
fte CALS wuiniitie mad sate the ob)"vm
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* The integration of Repair and Maintcnance design tools into contractors CAD/CAB systems.

* To encourage the automation of contactots processes for the generation of Logistic Technical
Information.

* To rapidly increase the DoD's ability to receive, distribute and use technical infonnation 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 weapon systems
starting development after Sept 1988, the DoD should obtain proposals for:

"* The integration of the contractor's data systems mio the DOD's own system.

"* The DoD to have access to contractor's data-bases.

"* All contracted product information deliverables to be
in digital form.

in atdition to all new weapon systems, the Deputy Secretary of Defense instructed that all existing
contracts should be assessed to see if any significant benefits 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 improvernents expected".

The DoD recognisc that the CALS initiative must take the following points into consideration during its
introduction:

* Tlat integration is not an all-or-nothing proposition, and Owl tl~e DoD stiould see initially how far
contractors can go towards these stanxdards.

* On-lhie mccess to a contractor's data-bas. wvuld be limited, so as not to ctminpromise the contgactor's
comnpetitive edge. T1m principal area targeted is information for review antd approval,

* Deliv-ry of digital information %ill be paced by the availability of both validated stantdards for
delivery, and thle ability of lhie Dol) to acc'ei this data.

It w&WNdeidel that ('AIS will have a ph•Aied itroditijiO,
iutljwdi(M wail be ahieved in two pasto,

Bene•its of CAL%
0 "111 tWP-tMnent of )C(sIM have in0*1Mrd that the CA-S initicuive will .ffev the followizig tbenlits:

Itn the acceptanc of digital floila inw•miaiti, the 00 twojet tha thlee will 60 a 20,- 34UM aVoig
in teduk-kal twual autho'ing.

0 hi addittin". t!t" will be a 3••% inmlpVetrnettl in t i•e•hootAin awc•;av.

• P t onlin a.cess t, actre" dr,1sse,• tha Dot) av0e aOXain jwwo.t.c'sedu a l0 to 33% r,-ing in
lnreILSaWr Lngiraicl Iiuioxm (UIS).

0 To mdkve Acquiitilm WW It| Aups coot, ol 04ll ttw W,"p-n )ysrntems, h)y mttoviln the effotl tivoF+ued

iii", -t~r~e ins, pri$4ing OAUd sippingoast quaitiltis of' hau~cl-coy is4rtv"10 6In aom the wottMd.

* TO 411prove the wat4A and M AWOMae of atnsymtons, dwoogtt dued access to aswactnat
dasabu"%

Page Deusrption Languages (PDL)

41 MY 4nTroducionI Mated tha t& li J W41nce WeCboluxop hd reqviuet s4pliessions dth could eaploit the
tedwwlqgy. Simply pult let Pliairig allowe'd utias to "dzraw" xi p.qr w- ani nm4 be jesictoie to lie I m 2
PARVts hat tpeWrite's td aIO*TA Us. The leWt is batkaly . aWS in lreverse in tOut c ges
Of Cetawkty b t1,11 -X*1VN-tiiC tWinting IvOOM cWtct put a "o of ctabon ON or N)T on the i'oew.

As with IWXW4*r~Lk painting the "lo oc abmenc of dot diaws a piutwe.

Thle trzolauias of "the punte usually beus4 leffWrl to us so Mmay tq tlt~ (ots so 1,eisd. cal3
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in todays range of printers.As with everything else, pr;nters began to flood the market each requiring a
way of being "driven" and it was essential ad.J desirwr !- 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
early days withI 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 powerful capability.

What Postscript now enable users to do is to choose !y postscript printer based on manuafacturer,
speed etc knowing that it will work with thef DTP appi':ation.

,Note These Are De-*ac'o Sit . .ards

Using DeskTop Publishing
i finally move into a discussion area,albeit briefly into an area so often left out of the discussion on D'T1

which is to do with the skills needed by the user him or herself, aind to encourage sonic understanding of
the art of ty.-ography itself.

It always amazes m, that we would seldom allow anyone to start designing houses oil a CAD/CAM
system for real, without some basic knowledge of building materials, regulations, yet we often expect
anyone to undertake the tut of typographic of graphic design simply because we have just purchased the
latest copy of DTP software.

One of the things l)TP has given us is much greater scope to use different typefaces, sizes to cmphasise
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 awareness of things worth knowing.

First, readabilility; the eye has an optimum "line-length" over which or under which reading for any
duration of time becomes tiring, Research shows that for P 'nortal' typesize of 10- 11 points some 27-31
picas in length is about right. Now without wishing to get too technical over this utderstand that the last
time you picked up aboi'k and kept jumping to the next Ine without finishing the other it probbly was
not ytcur faukt. Its simply the brain and eye not being able to focus onl what is a badly designed page
width.

What else? The page margins, if badly designed can detract the eye from the page. Serif and sans serif
typefaces do respond to fashion, but also for lengthy documents serif, which is nearer the manuscripts
designed by monks years ago are genecally easier to read. Nowadayt, bloks of tightly .liamd sans serif
(I olvetica this) are put in front of undeserving recipients expecting them to enjoy every titinute of
readi•g such a docunent.

The messag ! here is that Timetables need different treattments front books. One is referred to otimetiie•
sparingly, othe.s are to be read for long periods ovyt short dufatons, sDo our design must rek, ct thes"
r,'-,amrments. A log-cabin is not the satme w a brick tumasonl

'.0



Paper has a bearing on resdabiltiy also, glossy white paper may be fine for a brochure reqjuiring instant
impact, but to read a book one would sometimes need io wear sun glasses.

1Leople u~sing DTP don't zieed to be experts, t-'t they do have to understand what is good design andt ~what is not and should interest tliemselve-s in learning a little aboust the suhject.

Page design itself is not the whole story, especially in the structured world an understanding of the
document structure is necessary in order~ to understandir.g what level this heading should be, and
cons-quently how the aulomatic functions pi-ovided by the DTP application can be employed.

In SGML systems this is vitally irnpoxtat'( in that &enin of SGML systemis for organisations requires
ihat the complete document set of the enterprise are analysed for structure and as a consequence thei
elements (building bricks) contained and required. The better the design is mannged the easier the aisk
for the author or typist.
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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 Krfger
Managing Director

MID Information Logistics Group GmbH
Ringstraf~e 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 organizational control and managerial flexibility. The specific

7' 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 modem 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).
It includes specific technical and scientific text notatons, different forms of non-textual elements
(graphics, diagrams, pictures etc.), and perhaps in future animated information (movies) and
sound.

* It has a typically large volume; single documents can be seen as parts of a higher level body
where multiple links between text objects (references and cross references) exist.

* It has a long life cycle (the info" nation has to be kept for at least some years, often for decades).
* Information has to be edited, updated, corrected, completed and adapted very often (at least in

technical fields under enormous time pressure).
* It is 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 difficult 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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All 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. It 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, ýd 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, layout 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 whole
body ot information is - instead of analyzing and overviewing 10.000s pages of information each
time a 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 (e.g. CD-ROM) and to design new methods for the
reception and usage of the published information (e.g. Hypertext).

This characterization of SGML may produce the unreadistic e~xpectation that SGML is a ineans
which solves all publishing problems automatically. Not at all! In 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. These examples should give us sonic 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 fii'st 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 "1IS08879-1986//CAPACITY Reference//EN"
SCOPE DOCUMENT
SYNTAX PUBLIC "IO 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
APPINFO NONE >

Fig. I Examplc of an SGML declauation (specifying some maxkup mininization)

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 I draft) "final">
<!ELEMENT idinfo 0 0 (to+, from, date, subject?)>
<!ELEMENT body - 0 (para+)>
<!ELEMENT to - 0 (#PCDATA)>
<!ELEMENT from - 0 (#PCDATA)>
<!ELEMENT date - 0 (#PCDATA)>
<!ELEMENT subject - 0 (#PCDATA)>
<!ELEMENT para - 0 (#PCDATA)> ]>

Pig. 2 Example of an SGML. docntn type definition (DrD) (definlng the u.age of makiip milimir-tion)

It is important to stress that the designer of a DTD not only 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 elements 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 document type is named memo. A memo consists of an identification
information (idinfo) followed by the body. Both elements must occur, once. The memo has a
status attribute with two possible values (final or draft). If nothing is specified in a document
instance the value of final is assumed. And so on.

The designer of an DTD is totally free to choose the names, to specify the relationships he
wants. There is no criteritun from SGMAL 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.



11-4

In a third step die 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>Joe O'Gracy June 30, 1989
<date>June 30, 1989
<subject >Personal Holiday Personal iolhday
<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 Exwaiple of an SGML docwnent instance
(unfnn~tedverion;usig nar~p ~Fig. 4 Euxanjgc of the SGML document instance ormatted(unrfounated version; using mari, p winimizafionl)

On the base 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 fornatter
-- gets only validated dat. This makes it possible to use automated production tools whichi are
programmed only on the base of the DTD (without the knowledge of any document instanet!). The
pal-sing of docuwient instances enisurus that the treatment of all documeat instances wvill prodtuce
the intended results (with no unexpected surprises).

The exanilple ciearly shows that there is iv information in the DTi) (s. fig. 2) wid/or in the
document instance (s. fig. 3) which tells how the document should be treated by the production
system. In all SGML. application this kind of infomiation is stored as usual as part of thee production
system where the SGML tags are mapped with the appropiate production procedures. The SGML
markup simply serves as a means to handle the document - in any way, with any zystem. Of
course, without the (separated' information on how to handle the documenit, nothing will be dcae.

Fortunately, with the use of computers this does fot mean that a witer or a reader of an SGML
document has to know abont the f(niiA1 language of SGML and how to map the SGML markup with

prouess~ing inistructions. it can be progranined in such a way that the user always sces his document
;n a fonnmatted aode similar to documents 'n a so called "Wlt- You-S&e-ls-What-You-Get'-Syst e
(WYSIWYG).

This short description of SGML will give you only a very vague idea of how to use this concept
in oiader to gain organizational control and managerial flexibility as described above. Let us look
at three very different SGML applicationLs. th1eir wuierlying goals and how tley are itfluencing
Electronic Publishing in general.

It should be mentioned here that I wilt not speak about systems which offer a specific SGML

support (editors, parsers, database management systems, formatters). They arc on the nmarkel.
although not yet as popular as many Desktop Puhtishling lrograis.
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4 How to make use of SGML: 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 necessarily the
taste of the publisher.

* Most of the technical and scientific publications contain contributions from many authors, from
different locations. The publisher has to merge all contributions to produce the publication.

• The publisher has to work on the manuscripts supplied by authors to achieve a useful product
for readers which includes a unifved layout designed by publishing profe-ssionals.

* Authors and publishers cannot accept the techlical limitations of specific technical systems
regarding layout capabilities and character sets. Esxpecially in technical and scientific publishing
they must be free to use a lot of special claractes and scientific symbols. to pRoduce complex
tAbles, mathematicad expiressions etc.
T [he publisher wants to save production time and costs to gain profit from publioling.
"Ty°pically the productimn of publications is not done within tIle publishing company bit by
independent suppliers e.g. typesetting and priting -shops. The publisher wants to N; free in
order to choose the supplier who offers the appropiate service at low prices and within a
timcliftit. Therefore the publislir cannot accept any dependencies betweeti the coding in t•e
manuscripts and specific production systems.

" Once published the publishe- may wanm to producie a new edition using a differmnt supplier
with diffemnt techntical equipmew and production procedures.

"* 11e publisher wants to be prepared to rcuse thei publislhed data in a different form. imy be on
different publisliig media.

Usiýg SGML and standardized document types developed by this project in cooperation with
publislers, authmrs, editors, librarians etc. leads to the following prospects:

* Autiors are not forced by publishers to apply certain machines, programs or layouts but only a
content oriented markup scheme. "te manuscripts can easily be transferred Netween different
systems, the correctreSs of n1'akup can be checked automatically by parsers when the electronic
manuscriptr are imported in the computer system of the publisher.

* Conuibutions from many authots can be merged without importing different layout designs.
w The publislhr can organize all intenal work independently from the audthos' systeams in one

way. The copy editors can use one editing tool for any mnuscript.
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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 manuscripts directly used for the production of publications can be increased. The
authors save proof-reading work.
P kroduction 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
f -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 supplier can use the same interface for the input of all manuscripts
which apply these DTDs (not necessarily from this one publisher). Only the mapping of
the 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
manuscripts 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
reorganized 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 Organization for Standardization (ISO)

The International Organization for Standardization (ISO) could be seen as a commercial publisher.
Within this organization an own SGML application 3 is under development which differs from that
of the AAP. Why are they not using the AAP application? The answer is very simple: ISO 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 boundaries of singular standards.

Differing from the intentions of the AAP project, the ISO applicaLion is primarily intended for
inhouse usage. This means, it is not expected that the authors of standards ar' using the ISO-DTD
directly for writing tiieir trafts. In order to achieve a maximum of consistent sztuicturing the finai
version of all standards are (normally) retyped in the ISO CentrJl Secretariate in Geneva and later
on typeset inhouse.

What are the advantages compared with a conventional publishing approach?

• ISO is able to typeset automatically (including page-nrakelip) all standards with a high degree
of consistency and reliability.

• It establishes a mode foir national standardization bodies with which the), intensively exchangc
documents (national standards are used as a base for international standards and vice versa).

0 ISO prepares itself to offer standards or) new publishing media (as text databases or Hypertcxt
products) in the future.

0 It creates a base for an electron?: authoring system which in the future can be used worldwide
and serves as an orgaiuzational tool to oversee :he complex and confusing process of developing
standards.

6 How to make use of SGML: US Department of Defense (CALS) 4

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. I was told that wlitn the US-DeD
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started its initiative to establish one concept for the technical documentation of weapon systems
across the boundaries of Air Force, Army and Navy it was seen as impossitle. In the meantime
the DTD exists as the most important 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.5 "

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 deliverables by electronic formats (in later stages)
* apply the concept first to maintenance information only, later on to be expanded to other areas.

The specification for the SGML portion of CALS is layed down in the military specification
MIL-M-28001 6 . It specifies:

• Procedures for use of SGML
* SGML compatible codes for markup up documents conforming to MII .-M-38784B
* The basis of a baseline tag set (data dictionary)
* The formatting attributes to be applied to each document component
* The interfaces for additional tagging schemes.

MIL-M-28001 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 application
as CALS offers.

Similar SGML projects in the defense awea are started in Canada. Sweden and Australia.
Defense departmnents 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).

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 alote was not able to convince people in general to make use
of SGML; only with the availability of systems whtich made and will make it easy to handle SGML
documents wid ko exploit its potentials it is rapidly becoming accepted in all kinds of industries
whore huge bodies of information have to be handled.

Toget.Wer with the invitation mid last year to speak at this meeting, I received a paper written by
Kurt Molholhn - today our session chairman - about the "planned use of Standard Generalized
M,ru'kup Language at the Defense Techmical Information Center". Tlere he still expressed a lot
of scepticism whether it would be possible to 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 to hear from him whether
he has chiged his mind in the meantime. As a conunercial supplier of SGML based publishing
systems I may be a hopeless optinmist: At least I am fully convinced that the time has conme to
build such big and 'onmplex systems on the base of SGML with available conpetence and technical
toolh without much risk.
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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 been 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 general availability of equipment for productivity enhancement based on microptocessors,
generally classified as the Information Technologies, has left many users or potential users of messaging systems with a bewildering
choice of facilities.

t This presentation will review briefly the developments and then concentrate on the integration of message handling in the more
advanced systems.

In so 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
d;::,ibases, 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

lileironic mail (E-Mail) has bte.en available to the specialist personnel involved with computer systems for a number of years but
hits only Iecome available as a tool for ganeral computer users in the last five years. The concept is very easy to understand but it's
acceptance in the general scheme of interpersonal messaging has b,ýen rather slow. This has been partly due to a lack of coordination
between Jie designers, the operators and the users on the ergonomi6cs of the systems as well as a less thtan critical mass of user groups
suitably equipped to use the services as a substitute for more traditional means of communication.

The technical basis of E-Mall has not changed very much if at all since it was first introduced, E-Mail makes use of the possibility
to divide up the storage space of a conputer into 'mailboxes' allocated to individual users and to load a software Into the computer wich
manages the transfer of messages in and between mailboxes. Users who are connected either directly or remotely to a computer thus
progratintied can write, read, edit, annotate etc., messages in their own personal mailbox and send. read, forward or otherwise deal with
messages they have conmxped or which have been sent to them.

In recent years a number of public scrvices have started up which offer H-Mail to the general public, in theory, but in practise to
prOups oI individuals who have a commonr reason to communicate. These services are competitive, esp cially in the USA, and offer
incentives of various kinds to potential custonvrs. However, the main reason why people sign up with these services Is either because
they can communicate with their peers or with people in similar employments or because their employer has signed a 'global'
arra3Igivenl. In addition to these public services all the main computer manufacturers offer an E-Mail package for their systems and
install these on their customer sit, especially thow where itere is a large .entral computer sirvice with terminal comnectioas perhaps
spe-ad over a aumber of physal installtions.

"Therefore the possibilities for individuals to have access to E-Mail in the lost few years has opened upconslderably. Unfortunately
the dufferent service offerings are, fo- the most Ma, incompatible in a technical sense wa4d in a telecommunicatlo••ssen isoalaed. Ihis
despit tW fact that many of then are avatillt ' tthAe customems via public wlecomaulcai•ion facilities.

'he development of lE-MHa is thereforc rstricted by a lack of universality in its a&i"caton.

This paper will review the posulbilitmic for integ.tling further functions into E-Mail systems as well as examiniag the "o0pects
for Interconnection of tservices. It will concentrate as far as possible on inseiperwonal messaging of the one to one or one to ny type
but It should be realised that many of the f•,cacos. can be pIpied to conlker'ning which is the subrject of a sepaa Pa;W at this
coaference.
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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 to a list of receivers which has been set up in advance. At this level E-Mail is akin to memo generation inside an organisation
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 personnel, 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 older to overcome these drawbacks. One of the most effective
is the call out system by which a message sender can activate a telephone call to the receiver which will inform him 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) computer
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 I

Yet another technique 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 can replace 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 tobe seen in the cottext of the changeover from traditional to electronic message transfer techniques
which is presently underway.

No one except a confirmed recluse would deny that the tele ihone has revolucionied communications at all interpersonal level.
At the business or professional level it may Ib considered a% a burden to be borne but it is essential to the carrying out of ones functions
in almost any activity. Despite its all pervading nature nh business its efficiency and convenience make it acceptable. 'This acceptability
took a relatively long tiir- to ,chieve and in many underdeveloped countries it is still at a low level of penetration, This is because, an•d
it was file same in the developed world up to tile middle ofthis century, a certain Inifrastructure is require in order to achieve periclraton.
It is the same today with li-Mail.

llowevcr, the indicatiotns are that the means are in place to Ipovide the sort of tbnctionality that the telephone has. for electronic
messaging. These means are prsently dispe•Wd and will require not ju.g technical actions "o iterconnect them but also orgalizational
actions.

To examine first the neans. The personal computer has become for most executives whether civilian or miiltary an indispensable
tIool Rf carrying out certain fmntionts. These may be as mnurndane as letter typing but there am significant productivity gains even at that
level. We all I think have experienced the reluctance of secretarial staff 'of a certain age' to espouse word processing. flowever, I think
most of us can also report that the convenience of correction or incorpooation of new material into texts has overcome any initial
reluctance. W%rd proccssing, despite certain drawbaclk associated mostly with ergonomics has replaced typewriting as a common office
function. It his doue so because It does not rquire a significant change in the actions performed and it has obvious practical advantages.
In the personal computeras opposed to the stand alone word processor there are means available to stom and indx the documents that
have been created, thus eliminating, if desired, the filing In paper form of the docunments. So the first step towards the crealion of the
electronic tmessage Is already in place. Th~ere will be organisational problems concerning the filing fwmntion and they will require a
retxanlnalion of the procedures in use, but the electronic verlon ofthe Information will exist.

It is interesting to note that in recent tinmes many office sites have i-stalled fasimile or fax machines. It is also Interesting to note
that many fases awe sent after they have been created in word processors, printed on(adjacta) ptters and then fed mO the fax machine.
"They may evn have been phwpi tw ieea the contrast I

IF
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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.

It 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 iii the past the real
requirements of the user population and the need to increment the integration of new facilities with the old. The last part of 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 wiriný of the office or work place. For no extra physical investment but with
some extra training data services access can be provided at varous 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.

In another scenario one can imagine 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 telecommunications authorities backed X400 standard which is just
coming on the market.

A third scenario foresees each person in a work group equippd with a powerful desk top communications device which combines
the functions of telephone, computer. mass storage controller k upporting Compact Disk or Laser Disk mass storage devices). an image
processor and connected to a broad band (greater than 2 megabit transmission capacity) network both on site and to remote locations.
Tius scenario is technically feasible today but is not realised except in some "advantced environments and for some special applications.
It is not possible today to consider the seamless interconnection of the functiorts mentioned because of lack of standards on the one hand
and lack of a universUy available broad band communtcaions system,

CONCLUSION

E-Mail, the basic messaging facility available today which makes use of the computer and telecommunications has the capability
to become the centre of personal communications in the future. T'o 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 not be and should not be
required to be computer literate, will want to use the systems. Todays facilities contain all the ingredients, they need to be augmented
with ergonomic and functional features as well as de capability ofreplacing existing tecmniques in a painless fashion for theen to become
the truly useful tools of the future.
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COMPUTER CONFERENCING:
MINDS MEETING ANYWHERE/ANYTIME

by

John B.Black
Chief Librarian

University of Guelph
Guelph, Ontario NIG 2W1

Canada

Computer conferencing systems provide an effective means of group commurtication without the
limitations posed by real-time interactions (e.g. audio and video tele-conferencee) or phywcal location
(e.g. face-to-face "traditional" meetings). Using various components of the my.-'ad of
telecommunications facilities available today, they provide a means of sharins the collkAive memory
of a discussion among two, two hundred or two thouand participants who may be scattered uround the
globe. This paper provides a description of this concept, discusses potential applicatic's and indicates
key factors required to make computer conferencing succesful.

The cornucopia of technologies that has become available in the computixg and telecommunications field
during the past ten to fifteen years has spawned a myriad of interesting and bxciting new electronic publishing,
communication and information exchange / dissemination applications. In following trer,ds and developments in this
field one must firquently admit that today we are often more fettered by the limitations of our imaginations in
creatively using the facilities and services at our disposal 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 utilised is computer conferencing.

Combining many elements of both computing and telecommwuncations technologies, computer conferencing
provides a computer-mediated method for effective individual and grove communications without the limitations posed
by real-time interactons (such as telephone calls, audio and video telhconferencing) or location (as is the case in
getting people together for traditional face-to-face meetings). While the logistics and specifics of the systems
involved will vary, in concept computer conferencing systems provide a meane of sharing the collective progress of ameeting (and a common memory of it in the form of an on-go-'is1 record of the discussion) among two, two hundred or

two thousand (or more) participants in a group interaction. Sometimes termed the "virtual meeting", 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 meetis, add their "voice" to the dicusbion or contribute new thoughts and then exit from the
"conference" to return at another convenient time. In mos. corferencing systems an electronic mail module is
available for "corridor chat" or "whispers" -. one-to-one or one-to-a-few massages that are not for the "meeting" as a
whole.

In practice, many of the exchanges in computer conferen-ing discussions are not unlike many other types of
scientific publishing and communications as they pro tdc a means of fostering scientific discussion. The content of
the messages in a computer conference o",,e falls somewhore between that of a telephone call or of formal letter or
statement. Some conferencing systems sue used as a type of "eltctronic publishing" and have special purpose modules
to facilitate the uploading and downloau*mg of files. As a te6nique or as A telecommunications application, computer
conferencing can be used (and is bein4 used) for a very wide range of acti-ities. These include,

* scientific / research •onmunications
0 collaborative rescar' and writing

lntra-rganizatlonal --T Iuter-organizationAl cv-.munications
project managemeast
common / special WNeW groups

* planning activitiei (e.g. planning uldtional meetings)
• distance education

computer mediated support for local (e. on campus)
educational activity

* continuing / professional education
Sproduct training ma on-going support

data and software exchange
* electronic publishinS
Spersonal creational interests

* pre-coeferec paricipant preparation and poaz-cunference follow up

This list can be viewed u being completely open-eded, potentially ancompassing all types of interactions where the
flexibility of time and location independence can be combined with the Seneration of A coninum, open-ended database
of ft contributions to the discussion.

In the normal use of the term, computer couferencing is based on a "host" system that is accessible to
participans via a varicty of telecommunications links (simple voice grade telephone Hum, dedica data links, private

'11 paper was prco.emd by Mrs ElkLn PearwAi, Associate Ubratria of the Unherhly of Guelph.
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or public packet switched networks, etc.) with the participants using access devices ranging from "dumb" computer
terminals (ITY 'glass teletypes" or simple printing tend•als), MINITEL terminals, microcomputers, personal
workstations or via the call-nut facilities of other computer installations. Participants "signs on" or "logs in" to the
appropriate computer conferencing host from a personally convenient or available 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 mesages in the first conference in which they are interested, make comments on them if desired
introduce new contributions and then proceed to "join" the next conference on their list thus repe&tn the process.
Each time a user signs on to the conferecing host they are informed of an 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 a very large, mainframe computer system, but
today excellent full-feastured conferencing host systems are available for mahe ranging from IBM AT machine types
(Intel 286 microprocessor based) to a Cray and can be implemented under a wie variety of operating systems. A
number of commercial (or at least publicly available) computer conforencing systems operate around the world and
many organizations maintain such systems for their internal use. For example, the CoSy confeencing system
developed at the University of Guelph has been implemented as a host systems at more than 100 sites around the world
-- in universities, corporations, research organizations and as public service bureau or a commercial offerings.
Similarly, PortaCOM, developed in Europe and based on the pioneering Swedish cqmputer 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
quantities of messages flowing, on file transfer networks such as BITNET and EARN through the use of
"LISTSERVERS". These software applications facilitate the distribution of discussion contributions on file transfer
networks in a way that achieves some of the functionality of the computeE confeorencing concept but takes direct
advantage of the low cost file transfer network services. In another variation. "distributed conferencing systems" are
now appearing which allow the creation and maintenance of parallel 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 messages. This approack 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 individual access to data communications links is either very difficult or very expensive (frequently
both).

In common with other types of computer-based messaging systems, the "asynchronous" nature of computer
conferencing has a nwnber of advuntages for many types of communications, particularly in the area of scientific,
research and scholarly comrunications. 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 people wrou the country, on the otherside of a continent or
halfway around the world. In most countries the postal systems have become too slow (and dh pace
of life too fast) to maintain the use of the mails as a regular meam of research communications.
Computer based messaging systems eliminate this problem as dty allow both the sender and
receiver to transmit / receive information at their convenience;

(2) time independence - elimination (or at least reduction) of the "instant response" or "off the top of
the head" reaction, unfiltered by thought and consideation. When someone is on the other end of a
trans-oceanic telephone call there is a strong temptation to provide an instant response to a
question. a thought or a comment. Computer based mesaging systems provide an opportunity for
reflection and a thoughtful. considered response;

(3) facilitation of multiple language discussions. Real time verbal interactions with participants who
may not be completely fluent in the langume being used can be difficult, time consuming and often
very frustrating. Being able to read a mesage at ones own sped digest it, perhaps seek aid in
translating key points and then making a response can be a much more satying mode of

(4) the potential for the reduction of at least some travel now used as a me#s of scientific and scholarly
communications. Computer based masaging systems will saver elimlune the ncswity nor the
demand for face-to-face meetings. Nonetheless, in these days of increasing plrasure on everyone's
time, declining research budgets ad growing travel costs, any means of rodicing unnecessary travel
will be welcomed by all cownrned Pedraps even mome important, computer-basod messaging
systems can serve to facilitate the preperation for face-to-face meetings, participation of of those
who cold not attnd the meeting and follow-Wp after a "eal" meeting.

In addition to these features shared with other types of computer bua messaging systems, computer
Cmofaraw.4 syYstm off a nume of special advansa of particular interest to those in the scientific ad research
cominmiy:
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(1) by their very nature, they provide a type of structure and organization for the discussion as well a a
collective memory for the group;

(2) they create an open-ended data-base of the interactions in discussion or exchange of information and,
depending on the specific conferencing system, this "knowledge-bme" may be searched to retrieve
material from the on-going discsion;

(3) they create a common, easily identifiable sequence in which messages am added to a discussion and
thus provide an easy way to refer to specific contributions or to time and date stamp when
somathing was said;

(4) thi "insrrnt transcript" of the discussion that is created by the conferencinS system can be
distributed to othem as is, or edited and fornatted and published to met particula needs;

(5) particularly powerful computer condfercing 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 critical factors can be identified that will affect the success of computer conferencing activities
and which should be borne in mind by those who ai considering the active use of such systems. In broad terms these
can be divided into two groups. "social or organizational" and "tchnical". Among the critical "social/organizationa"
factors are:

(1) participants must have a need to communicate andeven more importanit a willingnes or desire to do
so. As is clearly indicated by the name of the pioneering computer confemicing system in the
United States. BIBS [the Elech=al Information Exchange System], the exchange of information is
central to this concept;

(2) normally each computer conference has a moderator who has some organizational and technical
responsibilities for the conference, but, must also play a key role in stimulating and guiding the
discussion in an active fahion. Given the potential for cultural, linguistiogeographic, educational,
professional variations among the mumbers of a&computer conference, this role is frequently
absolutely crltical to the sucess of these activities;

(3) the presence in the conference of a key participant (or key participants) who by their stature in the
field, articulate contributions and general reputation can bring others into active involvement;

(4) 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 baed 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 made in this fashion as being as valuable as those done in "traditional"
ways;

(6) the absence 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 mossaging
systems to very high taxation of equipment and services or expensive telecommunicatlons network
access.

Among the "technical" factors that will directly affect the success of a computer conference one must include.

(1) ready acces to access devices (terminals or personal computers and modem);

(2) ready access to telecommunications ffifites and services
Slocal dial up voice grade lines

* lease voice or data circuits

* packet switched network access
[nationallyt md internationally]

(3) a SUble, ey to use conferacing host system pmviding the features required for the particular
informaet exchange activity planned, and prlerably with gateway links to othdr systems;

(4) prprcrate means of addressing concern about the "security" of massages and information
exchaeged via such systems by wsuring that good operting procedurs at adhred oo and all
neeum systems security measures re taken. In addition, pvlision may be made for enoding
messages as pat of the hod conferenclng system Itself or for the use of appropriate softwm by
paticipants to macode mossages before they on trusmitted to the confmnainS host;
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(5) good technical support for use of the conferencing host

* manuals
* user training;

* on-line "help" and assistance
* alternative access to technical support (e.g. by

telephone or telex).

A. decade of computer conferencing activity around the world has led to many successful applications of these
techniques to a wide range of situations and applications of the types indicated above. The pioneering EMS [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 confeemcing, 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) "technophobia", "terminal fright";

(2) lack of telecommunications infrastucture or terminal access decices;

(3) lack of systems interconnection - the existence of multiple conferencing hosts to some extent has
frgmented activity in this ares;

(4) lack of awarness 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;

(5) the possibility that maybe people realy 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 systemns do have the potential to greatly facilitate world-wide collaborative
activities among scientists, researchers and scholars. It is a "natural" for use by the AGARD community in the years
ahead. Combined with ever improving telecommunications and 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.

,IF
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APPLICATIONS TO THE AEROSPACE AND DEFENSE R&D COMMUNITY
THE DOD COMPUrER-AIDED ACQUISITION AND LOGISTICS SUPPORT

(CAIS) INITIATIVE

by

Kurt N.Molholm
Administrator

U.S. DLfense Technica Informafion Center
Cameron Station, Alexandria, VA 22304-6145

United States

SUMMARY: The U.S. Department of DeflBnse (DoD) Computer-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 F-4 fighter aircraft built in 1958 had
500,000 pages of technical and training documentation and that the Bl-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 lot of complexity. Someone from NASA told me that if 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 been. In fact, most all of my career I've worked in
the area of 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'll limit myself to two. First, 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 designj specification, development, and delivery of logistics and
technical information: planning and control of funding and resources to ensure the
timely response to related requirementst 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 statement from the SAE Specification for an
Automated Interchange of Standards Data points this out:

"The aerospace 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
sensible 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. DOD Scientific and Technical Information Program. Scientific and
Technical Information (STI) importance in the defense and aerospace environment is
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 strength of the NATO member
nations, as well as to the strength of the alliance itself. The CALS Program is a
strategy designed to create within the DOD - and the Defense industry - an integrated
"system of systems" that can create, transform, store, reproduce, changel distribute,
and use information as it evolves through the design, manufacture, mui.tenance, and
logistics support of Defense weapons systems and equipment. The specific focus of
CALS is on the automation of weapon system technical information over the system's
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life cycle, but the information transfer problem being addressed by CALS is a generic
one. It's a challenge Qf 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. in April 1984 the Institute for
Defense Analyses was tasked jointly by the then U.S. Undersecretary of Defense for
Research & Development and the Assistant Secretary of Defense for Manpower,
Installations, and Logistids to aseemble a task force of senior indu~stry and
government logisticians to examine the challenges faced in applying new ana emerging
computer technology to improve the logistics support process. The task force was
given a charter to "develop a strategy and a recommended master plan for 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 developers and the logisticians by allowing
all elements to participate very early in the development process. It allows the
full application of the concept of concurrent engineering. (See FIGURE 1.)

CONCURRENT DESIGN

GE~rrG4TTHE ITTE

* CAWP1tESION OF D2SIGNI &
CONCURREN DESIGN TEAM DEVELOPiMEN TUME

PERFORMANCE, UFE.CYCLE COST, QUALITY, *LOWEST UFE-CYCLE COSTS

FIGURE I

in a study the Institute for Defense Analyses (IDA) defined concurrent engineering as

followo:

". .a systematic approach to the integrated,

concurrent design of products and their
related procesase, including manufactute and

support. Thin approach is intended to cause the
developers, from the outset, to consider all elements
of the product life cycle from conception through
disposal, including quality, cost , schedule, and
user requirementa."(6)
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The IDA study fLund, among other things, that "Companies that have iuplemented
concurrent engineering report that they are producing higher quality 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:

PolicX/Legal Constraints Stibgroup - included intellectual property rights and
the wording of contract clauses.

Architecture Subgroup - included consideration of such things as where
datastores should reside, interoperability and relationship to existing databases.

Information Requirements Stibgroup - 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 Issies Subg - included such things as format standards for
graraics-and text data that permit exchanges between incompatible hardware/software
syecems and access control and integrity.

WHAT IS CALS? Presently, most engineering drawincs and related narratives are
produced on paper. Such blueprit.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
requir6 "paperless" acquisition of technical data. This will include digitization of
engineering drawings, their electronic transmission, and electronic ordering/payment
for technical data. The strategy will be to not contract with suppliers who are
unwtlling to do business in a "paperless* mode. Digitization of technical data and
automated ordering/paymunts will improve data quality, speed up data access, and
reduce data storage costs.

The irony is that nosrn •isign, engineering, and manufactiring, aided by Computer
Aided Devign (CAD), Computer Aided Engineering (CAE), and Computer Aided
Manufacturing (CAM) technology, is done without relying on paper. The drawings are
produced to meet contract demands fot supporting documentation and archival purposes.
A fur'her irony is they are quitc often. moved from paper media to another media,
probably microfiche. Ftom this storage media they may again be printed back on paper
if the final uje requires this media.

Several undesirable condition.g result. For example, CAD is designed to allow three
dimensional representations and allow these representations, to be viewed from
different perspectives at a user's command. Drawings are two dimensional. Thua,
printing a CAD representation does not provide a complete picture. Second, the
progression from electronic media to paper to microform to paper agAin results in
some degree of lose of clarity. Finally, it is duplicative - requiring multiple
input and output functions to be done that add nothing except change the media.
Added to this is the probability that this ts occurriqq 44ny times for the same data
shows the potential for substantial svtings in both time and money.

All of the oblectiv:a of CALS cah be reduced to three basic objectivost

1. geduced acquiaition and support costa.
2. Improved quality and t¶seltness of technical information.
3. Improved responsivenoss of industry.

As CALS is inpleuented tho bentlita will be -any. Logiutics consideration will be
included In the initikl design and thus increase weapons system reliability and
availability. The weapons system acquimition process will see increased officiency.
Weapons systems coat* nan be reduced through the posaib?* use of e*isting parts, by
reducing the number of duplicate items, and allowing more interchangeability and
aubstitutability of parts. Improved planning through the CALS, the potential for
increased competition, and the identification af more sources of supply, plus the
ability tor faster procUrements adds up to lover costs and bettor supported weapons
systems. One article I rrad stated that the U.S. Air Force will save $135 million
annually just in the cost of updating mamuals.
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WHO WILL USE CALS? Although its title may lead 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 deliverables to the government and covers the entire
life cycle of a military product. If, for example, a CAD/CAM system can manipulate
data to display an entire system - or a portio of a system - from 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 manual?
Why not provide the maintenance person with a small, portable display device that can
dial into the appropriate database and then display the data in 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 distant future.
Starting with the B2 Stealth Bomber, people working on the flight line 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. Federal Information Processing Standards
(FIPS) they must also be used by other U.S. Government agencies. There is
considerable talk of NATO 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 being implemented in two phases. Phase I
seeks to replace paper documents with electronic file exchanges based on universal
standards. It also seeks to restructure the way technical databases are used. This
should enable engineers, and others, to enter information once and have the data
available to anyone using the system. Phase I is to be completed in the 1991-92
timeframe.

*hase I1 includes a complete redo of the computer and commanications process to allow
tae shared database to be exploited using an advanced Standard Query Language (SQLi.
If it works, and if telecommunications and database security problems can be
resolved, DoD and the contractors should be able to obtain all the engineering
drawings and other weapons syaster specifications from a single database starting in
the early 19909 (FIGURE 2).

CALS IMPLEMENTATtON STRATEGY
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I believe 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 protection of unclassified but sensitive
information.

The CALS implementation strategy includes:

1. The development and testing of standards for digital technical data
interchange and integrated databases.

2. The sponsoring of technology development and demonstrations for the
integration of technical dati process and integ:ation of raliability and
maintainability with design.

3. The implemencation of CALS standards in weapons systems contracts and
incentives to encourage industry investment.

4. The implementation of CALS standards and integration requirements into
DoD infrastructure, architecture planning, and modernizition.

Whila CALS is accelerating the acceptance and work on several emerging text and
graphical standards, including PD"S (Product Data Exchange Specification) ane the
CCITT Group 4 raster image specificatiors, 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 data interchange. A Military Standards Document, MIL-STD-1840A, sets
the rules for organizing files into a document deliverable in digital form. It
includes SGML (Standard Generalized Markup Language) for specifying the structure of
text documents and IGES (initial Graphics Exchange Standard), for drawings. To
achieve the final goal, communications protocols, databases, and text, document
illustration, and imagery structures are all being specified and standardized (FIGURE
3),(7)

CALS STANDARDS IMPLEMENTATION

,TANDARD TYPE COMMENTS
MIL-M-28001 (SGML) Text: Text Is "marked-up' with tags that flag the logical structure of the

Sta d Ge dMLdocumentstructure document. The structure and set of tags are defined in a document
Language & Output Srscicatio and format type definlion (DTD). MIL-M-28001 specifies the CALS DTD for

technical manuals

MFL-M-2800C (1I- Engineering Drawings Drawing is tranitered as a set of standard *objects* (such as lines,

Initial Graphics Exch..nge boxes, etc.) with associated engineering Informatior,. The receiving

Standard sy'.stem can show the object from a chosen point of view.

Technical Illustrations Unike iGES, which contains dimensioning end other enoinoening
MIL-M.-28003 (CG) data, CGM contains Information solsy about the illustration. CGM is
Computer Graphics Metaille a conpad, relatively simple two dimensional graphics

representation system.

MIL.M-28002 (CCIT/r4) Raster Images Raster images, such as digitized photos and other graphics that can
International Consultative be stored as a series of lines (rasters) consiting ot arrays of dols, as
Committee for Telegraphy and In FAX transmission.
Telephony

WIL428001 Tqp Trar-ster of CALS The umbrella standard for GALS. it contains specifficaion for tlape
malerial to DoD output and also references the above CALS interchange formats.

Adapted from Imorreat MILSPEO UPDATE, SpIng 1989, Interdef, lnc., Cambridge, MA. USA

FIGURE 3



CALS is also helping accelerate the implementation of emerging informatiin technologySby sponsoring technology development and demonstrations for the integration of

technical data processes and for the integration -)f reliability and maintainability
considerations with design. TO meet its ultimate Phase II objectives, CALS must
fully exploit communications and computer capabilities (FIGURE 4), some of which are
dtill net economically viable. For example, we can now "print on demand" information
on computer terminals, out today's capability, particularly telecommunication
capability, cannot economically (aad probably not withii. the technical "state of the
art" either) support high volume loads which include an intermix of text and
graphics. I! we add color and three dimensional representations, we far exceed
present telecommunication capabilities. Yortunately, the tremendous benefits to both
government and industry provide a myriad of opportunities for privately inveeted
information technology initiatives in addition to those that are DoD-sponsored.
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SUMMARY. This then is 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
dattv, and reduce costs in both the acquisition and operation segments of a weapon
systems life cycle.

CALS provides a unique opportunity to achieve major productivity and quality
improvements through carefully planned and managed investment by both government and
industry. Initially, the changes will be gradual, as building blocks are put in
place and specific portions of the weapon system life 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 4nd 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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TRANSFERT ELECTRONIQUE D~E L'INFORMATION
APPLICATIONS DANS LA SOCIE'Tf AEROSPATIALE"

par

Oleg Lavroff
Soci 6t6 Aerospati ale

Chef du Centre d'Information Documentaire Commun
12, rue Pasteur - B.P. 76

92152 Suresnes Cedex
France

M~um4

Dans les grandes, Entreprises le transfert flectronique de
IlIi nformati on devi ent un des moyens stratdgi ques, dans 1les pri ses de
d~cisions au niveau des Directions GUndrales, des Bureaux d'Etudes, et
des 6quipes de Maintenance.

L'A~rospatiale d~veloppe et gbre des Bases et Banques de Donn~es
internes, onhlnel dans le domaine des informations dconomiques,
techniques et saciales. La mise en application et 1'utilisation des
nouvelles technologies dans le domaine des r~seaux de communication
(RNIS : R~seau Num~rique lng6gration de Service) g~nbre de nouvelles
possibilit~s dans le transfert des documents primaires (utililsation
des DON - Disques Optiques Num~riques -). Des 6tudes de faisabilit6
sont en cours et montreront si ces systbmes pr~sentent un int~rit pour
le groupe industriel Aerospatlale (coOt/efficacit6).

L'Aerospatiale dtudle 6galement les po~slbilit~s que pr6sentent
1'utilisation des tCD.-.ON. Plusleurs projets, dans le domaine de la
terminologie et laide aux traducteurs, sera disponible & la fin de
cette annde. D'autres proJets, d~veloppds par la Direction de
l'Aprbs-Vente de ]a Division Avions, portent sur la diffusion des
manuels dlentretien, de maintenance daavions, et descriptifs de divers
systbmes et sont en phase de qualification.

INT -OKI

Le thbme du transfert flectronique de l'lnformation est un sujet
qui prdoccupe depuis fort longtetnps le Groupe Aerospatiale A tous sos
niveaux hi~rarchiques de prises de d~cisions.

Le Groupe Aerospatiale est une grande Soci~t6 a~ronautique et
spatiale frangaise. Ses produits et sos Etudes sont parfaitement
connus. On pout citer pour e~n~oire Concorde, Airbus pour les avions,
Gazelle, Dauphin pour les hElicoptbres, Ariane, Hermbs pour Ilespace
et certains engins et missiles dans le domaine do l'armement.

La SociMt comprend -33 000 personnes (dont 75 % de Cadres et
technicietis). son chiffre d'affaires ost do 29 milliards de franqs
frangais dont 70 %. I l1exportation. Ce dernier chiffre indique que
pour existor et Otro prisent sur los marchds mondiatix, nous; devons
Atre ccmpititifs et l'@tre do plus en plus. Etre comp~titif cola
implique que nous, devons, par tous, les moyens, baisser nos coOts do
production. Hors pour baisser les, cofits de production tine seule
solution possible, agir sur tous, les; 6l4monts, pris en compte dans le
calcul des coOts do production.
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L'information et la documentation se trouve itre un des 6l6ments
pris en compte dans ce calcul. Il faut 6galement signaler que dans
toutes les Grandes soci~tds I'information et la documentation
commencent maintenant A 6tre consid~r~es comme 'in outil strat~gique
n~cessaire 4 utiliser avant outes prises de d~cision; il faut donc
absolument fournir la bonne information et au bon moment. Ce principe
peut permettre dans certains cas d'4viter des erreurs d'appr~ciation
sur tel et tel pays, ou tel et tel produit & lancer et par la mgme
engendrer des d~penses importantes inutiles.

Le concept information/documentation cit6 dans cet expos6 concerne
l'information externe et interne & la SociMt. Il faut signaler que
de plus en plus les ing~nieurs des B.E. demandent A Wte inform~s
dans un seul "bloc". non seulement sur ce qui se passe A Ilext6rieur
de la Soci~t6, mais 6galemnent A l'int~rieur de sa Soci~t6.
L'information demand~e porte sur l'information technique g~ndrale
(congr~s, articles de revues, documents, ouvrages, etc ... ) mais
dgalement sur la normal isati on (interne/externe), les brevets
(interne/externe) et le "savoir faire" de la Soci~tg.

De plus le concept documentation englobe 6galement la
documentation technique 6mise par les Directions des Aprbs-Vente
(manuel de maintenance, descriptif des systbmes, .4

Ainsi donc, l'information/documentation 6tant Plun des 4l6ments
inclus dans les coOts de production, nous devons par tous les moyens
diminuer son co~t, la mettre & disposition des utilisateurs en
6vitant les interm6diaires 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
Vexp~dition par la poste.

Nous d~veloppons et nous g~rons des Banques de Donn~es internes
Socidt6 dans le domaine des informations 6conomiques et techniques.
Pour la normal isati on, un systbme, depuis la saisie jusqu'&
1'affichage des textes complets A l'4cran, suite A une recherche
bibliographique, est en cours d'6tude et de r4alisation et sera
opdrationnelle dans le courant de l'ann~e prochaine.

Une 6tude semblable est men6e pour la Propridt6 Industrielle et le
recensement du "'savoir faire" pour un de nos Etablissements consid6rd
comme "site piloteu, 11 slagit- en fait du Centre Commun de Recherches
Adrospatiale situ6 A Paris.

Par ailleurs, les Directions des Aprbs-Ventes commencent
diffuser A titre expdrimental des CD-ROM h leurs clients. Ces CD-ROM
comportent les manuels d'entretien, de maintenance et descriptifs de
divers systbmes dquipant les avions et hdlicoptbres.

Dans le domaiane de la terminologie et de VaIde aux traducteurs,
l'Aerospatiale diffusora dans quelques mois un CD-ROM comportant une
Banque de Donnes, terminologiques associde A un logiciel daide A ]a
traducti an.

L'utilisation de )a TAO (Traduction Assist~e par Ordinateur)
devrait 6galement accdl6rer )a connaissance et le transfert de
l'information d'une, part, par la supression des barribres
linguistiques et d'autre part, par .a, fourniture directe aux
demandeurs des textes A traduire.

Safts trop entrer dans les Mi~ails. voiet les principales
applications ddvelopp~es dans le domine du transfort 6lectrontque do
l'inforwatlon dans la Socidtd Aerospatiale.
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BASE BIBLIOGRAPHIrAUE DU DO94AINE TECHNIQUE

La base actuelle, tout & fait classique, permet d'acc~der, apr~s
une recherche, A des rdfdrences bibliographiques. L'utillsateur peut
ensuite demander des prits de documents & son Centre de documentation.

Une 6tude en cours, qul devrait d~boucher sur un systbme
op6rationnel en 1990, dolt permettre de d~finir la solution & adopter
visant a fournir "en ligne" les documents demand~s. Faut-il stocker
sur disque optique num~rique tous les documents signal~s dans la Base?
Faut-il les scanneriser et les archiver dans un Centre informatique?
Sera-t-il possible d&utiliser les r~seaux RNIS (R~seau Numdrique &
Int~gration 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 demand~s et les archiver ensuite
sur un DON ou au Centre Informatique ? La solution retenue tiendra
compte du montant de Ilinvestissement A prdvoir associ4 a la notion du
"coOt/efficacit4"' dont pourront b~n~ficier les utilisateurs.
Nous comptons t(galement y inclure une s~lection des pages de titre des
notes internes de la Soci~td.

BASE DE DONNEES RACRO-ECONO?4IOUES

Dans le cadre g~n~ral de l'information Socidt6, une base de donn~es
macro-6conoiniques sur les pays a 61:6 mise en place pour servir d'outil
conmmn do r~fdrence. L'objectif principal est de r~pondre aux besoins
des Directions Commerciales dans leur recherche des march~s
i nternati onaux.

Il est 6vident que pour r~pondre & ces besoins l'information dolt
e We int~gralement disponible en ligne dans tous les lieux de ]a
Soci~td et de nos coop~rants.

A cet offet la Base est accessible soit par le r~seau interne
Socidt6, soit par les rdseaux de t:6l6conmmnications via Transpac.

BASE DE DONNEES NORNALISATION

La Base actuelle permet d'acc~der, aprbs une recherche, A des
r~f~rertces de normos (normes internes Socidt6 et externes). Par la
suite l'utilisateur pout & partir dune bibliothbque (sur support
microfilms et microfiches) disponible dans tous les Etablissements de
la Soci~t6 obtenir les normes recherch~es.

Une exp~rience est actuellouient en cours afin de tester un nouveau
systbme permettant d'acc~der directement aux normos complhtes (texte
et figures). Le systbme fonctionne pour un nombre r6duit do documents
et utilise un logicdel de PAO IBM (DCF - Document Capacity Facility).
La Base dans sa nouvelle version sera op~rationnelle au cours de
l'ann~e 1990.

Cette solution rests ouverte I P~adjonction d'un systime do
traduction automatique qul permettra do rdduire cons iddrabl emont los
toOts et los ddlais de diffusion des normes dans des langues
dl ff~rentos.

Si ce systbme s'livbre souple, convivial et perform-ant en
utilisation courante. il pourrait 6galement slappliquer A la gestion
du "savoir fairew do la Socidt4 avec Plarchivage des documents
corre spondants.



BASE DE DONNEES TERMINOLOGIOUES- ?4LTILINGUES

Cette base de donn~es, A mise a jour permanente par des

terminologues de la Soci~t4 et des partenaires europ~ens, permot de

supprimer l'4dition do dictionnaires sur support papier et permet A

permettra de disposer d'une aide A la traduction et A certains
traducteurs do corriger plus facilement et plus rapidement des textes
traduits automatiquemont par la machine. Ceci pourrait eitre par
exomple le cas dans 1e domaine do la normalisation.

DOCUMENTATION TECHNIQUE EMISE PAR LES APRES-VENTES

La Direction Aprbs-Ventes do la Division Avions a pr~sent6 au cours
du dernier Salon A~ronautique du Bourget diff~rents systbmes destin~s
& acc~l~rer le transfert do l'information et A facilitor au sein des
compagnies l'exploitation do leurs avions.

Ces divers systbmes permettont do g~rer sur micro-informatique
(avec des supports DON ou CD-ROM) toutes los informations techniques
relatives & un appareil. Les nouvelles techniques utilis~es
permettront de supprimer le support papier et do g~rer toute la
documentation d'une manibre automatique. Los compagnios pourront Otre
reli~es directement par informatique aux Bases do donnges do
l'AMrospatiale et los r~ponses en ligno permettront do r~duire
consid*¶rablement los d~lais d'intervention et do livraison dos pi~ces
do rechange.

Parmi los diff~rents systbmes mis au point on pout citer

ho : Maintenance Information Planning System

Le systbme permet aux compagnies do g~rer elles-m~mes
l'entretien do leur flotte. Les principaux avantages sont los
suivants:

.Optimisation des op~rations do maintenance et dlentretien;

.Rdduction du temps dlinvnobilisation au sol do lPavion;

.Coordination avec los operations annexes A Ilentretien.

Le systbme fonctionne sur mini-ordinateur (IBM 36, 38 - IBM AS
400 - HP 3000) et en d~but do I Iannde 1990 sur IBM PC/PS et
compatibles.

* W1 : Computer Assisted Aircraft Trouble Shooting

Le systbme pr~sente uno liste do causes possibles a chaque 6tape
do la recherche do panne. 11 permet un gain de temps do
d~pannage, love certaines ambigult~s, pormet I des
non-sp~cialistes llutilisatton d'une mithode de d6pannage.
Lo systbme fonctionno sur micro-ordinateur do typo IBM PC ou
.compatible.
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* ARL :Aircraft Documentation Retrieval System

Ce systbme permet de consulter la documentation sur 6cran (a
partir d'un DON ou CD-ROM) et de s4lectionner les informations
(textes et images sur plus de 200 000 pages).
Le systbme fonctionne sur des micros compatibles AT,
configuration adaptable sous DOS, UNIX, Macintosh, etc..

&MEE : Advanced Project for European Information Exchange

Le systbme permettra aux compagnies de se connecter 4 une base
documentaire du constructeur afin de consulter en temps r6el la
documentation technique de l'avion et obtenir en ligne une
r~ponse A toute demande concernant la documentation de
mai ntenance.
Le syst'eme est actuellement en cours de de'veloppement sur
programme "pilote" avec un client "pilote" et devrait e~tre
opdrationnel au cours du 36me trimestre 1990.

QM :~ Order Processing Automated Online

Le syst~me pormet d' une compagnie do se connecter sur
l'ordinateur central d'Aerospatiale pour g~rer lensemble de ses
demandes et achats de pi~ces de rechange.
Le systbme pormot 6galement de suivre V111tat do ses
approvisionnements, de ses stocks et de ses magasins.
Pour se connecter au syst~me Ilutilisateur a le choix entre 2
solutions: Soit un 6cran IBM type 3276 ou IBM PC avec carte de
t~l~communi cation int~gr~e, soit avec une imprimante comportant
un ou plusiours 6crans compatibles IBM;

En ce qui concerne la Division Hglicopt~res, on pout citer le
systbme SADA (Syst~me Automatis6 de Documentation A~rospatiale). Ce
syst~me g~re la documentation de 350 clients (1000 manuels
personnalis~s) r~partis dans le monde entier.
L'information est diffus6o sur des DON et consultable sur des
r~seaux Ethernet.

Ainsi, les applications dnum6r~es cl-avant montrent los efforts
entrepris par l'Aerospatiale visant 4 profiter pleinement des
nouvelles technologies qui nous permettront do diminuer les ddlais do
transmission de )a documentation et do l'irformation dont nous avons
bosoin (pour nos 6tudes do march~s et los B.E.) et do r~pondre en
temps rdel aux questions posdes par nos clients.

La messagerle diectronique n~a pas dt6 mentionngo, mais cod nWest
pas un oubli. En ce qul nous concerne cette application n'a pas
rencontrd le succbs attendu. Par contre on assiste a une trks forte
croissance de Ilutlllsatlon du t~l~fax, Jug6 beaucoup plus convivial
que la messagerle dlectronique.
Dans la rnosuro obi un systbme do traduction automatique porformant sera
disponible sur le march6 on pourra noter Ilimportance quo prendra la
traduction automatique dans le transfert dlectronique de llnfortnatlon.
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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 lAX
United Kingdom

1. SUMMARY

A view of the use and impact of Information Technology 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
collaborative arrangements in which the team members are separated
geographically, have different skills and experience and different
cultural backgrounds.

Britain's share of the aerospace market is about 15, corresponding to an
annual turnover of about £8 billion in 1986. A view over the next two
decadles suggests that the military content of the world aerospace market
will be about 33%, of which the largest element is Combat Systems and
aircraft. The current key technology driver of the military market and
hence the aerospace scene, is the fighter. This is expected to be
augmented by the increasing emphasis on apace 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 HAL APPROACH AND CURRENT SITUATION

It was recognised in the early 1980's that a long-term view of our
business and its 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 irrespective of changing business
opportunities and organisation.

Considerable assets already existed in the Company, of course, and
whenever possible, such assets would form the basis of future systems and
standards.

A continuing awarenets started -to surface; those organisations having
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

tcommodity.
- 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 streamlined 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 competttion 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 System Network Architecture.

Integrated service digital networks will enable speech, data and
image to be carried on the sawe lines and exchanges, but are not yet
available widely.

Computing power increases will continue, enabling more use of
relational data base software, structured query languages, computer
drafting and improved graphical outputs to become iomonplace.

The limits in the use of artificial intelligence and knowledge based
systems will continue to be eased.

In addition to these technological boundaries, it muat be appreciated that
a rather delicate synergy with Customer influences frequently has to be
achieved and this may limit our ability to be self-deteruining.

The culmination of the approach and work outlined above led to a suite of
conceptual office and business systems which were considered key to
British Aerospace's operations in the future. Concentrating on the latter
in this paper, these syetems were related in a structured methodology at
various levels to an Overall Business Architecture (fig. 16-1).



16-4

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 systems 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.

4. TIFE SANAGEMENT OF PROJECTS - A Systems Examle

Fig. 16.2 illustrates 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 a particular project develops.
The Military Aircraft scene typically contains relatively high risk
(commercial and technological), has several end users (but not necessarily
custom..rs), 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, there are two fundamental requirements of the overall
management system:

active management control and feedback capability
the ability to produce credible executive management reports.

Compiling all much requirements leads to tho essential strategic
objectives of an integrated system to manage projects. Similar work
results in the compilation of the data flows and infornation content of
the data bases and consoliduotton of all objectives vith the detailed
requirements leads to a specification against which a solution can be
designed.

At this stage, it may be helpful to review some of the major conflicts in
system attributes and to make decisions as early as possible in the system
life cycle upon those attributes critical to its success, Some of these
attributes are illustrated in fig, 16-3. The foxllarg 7,ollay diecisions
wiere taken early in the definition stage of tO sy4tp:

the system should contain macros, elgoritt=s And 4ua-d sri•t'utic
such that many users would prteiat aniforf racttlts to higher
management.

-users gakt be discouraged from, ecami•g 'experta-1 iW the system or
its language, but encouraged to i the sySt" as a tool for asuaging
projects.
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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
momentum 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 is 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 management data by a simplified operational
information flow. By the progressive identification of the detailed
requirements, business system 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 data can be based upon a simple barchart, bul full system
benefits can only be derived by the use of critical path net4ork
techniques. The precedence method has been adopted as the PROKIS
standard.

It is noteworthy however, that barchart output from the network - based
analysis is the basic presentation requirement for timescale information.

The system is coded in the Metier Management Systems Artemis language and
runs in an IBM mainframe environment. A development is underway to
provide linked local work stations on PC's. Automatic data transfer with
other systems is in varying stages of maturity and other Military Aircraft
Limited projects (in addition to EFA) are using the system (as are some
Civil projects).

It will be appreciated that the use and disciplives of such a system have
had considerable impact "pon the company culture and have required
inves~tents commensurate with our early expaccations.

The return on this investment is now beginning to materialise. as the
system use spreads beyond the lead EFA implementation project.

5. THE MNAGEMENT OF MROJEMTS - SO=E PRAGTICAL EWPLES

The main features of PROMiS are illustrated in this section by means of
exanples drawn from data us*d in the pre-release testing of PROKIS. These
data ara network based, relate to "veral projects and are deliberately
restricted so that manual checks can be performed to validate the
automatic processing carried out by the syttea. It should be noted ttat
by linking multiple networks within a structured frawe work, uo
.thoretical limit to the overall size is present. A hierarchical approAch
is considered mandatory to ensure that the relevant Information is
avalable for entry and output purposes at different levels in the
organisation. The key to such a hierarchy is the Vork break-down
Structure, complemented by the organaat"ional broakdown of the company in
S•foraing the various task&,
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These two elements (WBS and OBS) form key information sources in the Work
Authorisation document (called a Directive in BAe MAL) and a typical.
example, for a different project, is showr in fig. 16-7. The fil
document contains additional information upon budget, activity timescales,
tasks to be performed, 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 essential steps in using the PROMIS system are illustrated in fig.
1.6-8. In setting up the project initially, 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 shown in fig. 16-9. The full
menu suite contains currently approximately 250 line items. Screens are
colour coded for mandatory and optional data fields and the frequent user
can make use of the menu-jump fareilitie.a to avoid stepping through this
extensive menu structure.

A comprehensive security and permission feature is built in and this
augments the host computer's security facilities. Data and process
validations are provided additionally.

Having eomplet'.d the basic data entry steps, a critical path analysis is
run and output can be presented in a variety of ways. Activities can be
scheduled 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 ot
work content, contingency or recovery actions necessary should an activity
or milestone change, for example). The results of this 'what-if' model
can be presented with the same features as the basic master data, thus
enabling management comparison to be carried out.

The examples described above represent a small proportion of the
capabilities of the PROMIS system, but illustrate the featuroz most basic
to the migration into a fuller IT aided managemont of prcjects arena. The
introduction of such a comprehensive system represents something of a
culture shock to an organisation and advanced training courses,
documentation and help facilities are all part of the costs of adopting
such an aid to management. The benefits derived are numeroug 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. GONCLUDING REMARKS

A view of a particular application of Information Technology has been
presented with respect to the management of projects in BAe MAL. The
system derivation and examples of the data have been provided and the
importance of automated business systems to British Aerospace has been
stressed. The majority of the content of thi3 p&,per 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-organisational 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 into relevant parcels
is the key factor in a successful IT system.

- the principal sponsor of the system must be the user.

All of the above topics covered in this paper can be paraphrased into a
digestible illusuý'ation .. the Information Volcano fig. 16-15. In a
stable, controlled environment, we produce end items (say Military
Aircraft) management reports, hopefully profit, etc.

Out of Control - all goes up in smoke and laval

7. aErNi
Much of the content of this paper has been condensed from British
Aerospace proprietary material. The following additional sources are
referenced.

(1) 'Future Aerospace Projects, Gr EngineerinS the future for UK Ltdl.
Aerosna, e - April 1988
Author - Mr I R Yates

(2) Harvard Business Review - various.

U) -ALS . presentation in London, 24 March 1988, given by Admiral R G
Freeman III. USN. (retired).

(4) B4itish Aerospace - teport to employees for 1988.

I. . . . . . .. -. . .. .. .. ... ... _ ' , " -,'l~
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PERCEPTION AND PERFORMANCE PROTOTYPER

by

Dr Kenneth R. Boff

Human Engineering Division
Harry G. 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 Laboratory 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 & PERFORMANCE I1W0 individual entries. Ile Ccntpetudium also
PROTOTYPER: includes over 2000 figures, tables, and

illustrations to aid users in understanding and
A HUMAN FACTORS INFORMATION evaluating the informiation in each data entry.

RESOURCE FOR DESIGN ENGINEERS
____________MIL-STD. 1472-D

This document announces the intention to MIL-STD-1472-D is a Mfilitary standard for
develop the PERCETIMON & PERFORMANCE Human Engineering Design Criteria for Military
PROTOTYPER, an Apple Macintosh based Systems, Equipment and Facilities. This
multi-document engineering database on CD- standard is used to present human engineering
ROM. The P2 PROTOTYPER currently is in design criteria, principles, and practices. The
conceptual design and we expect that 18 months information contained in this standard is used to
will be required to complete the design and ensure human system integration and is used to
develop the software.. The documents to be enhance system effectiveness, simplicity,
included in the daiabase will be the Engineering efficiency, reliability, safety, training, and
Data Compendium and MIL-STD- 14 72-D [ 1,2). maitenance.
The product will allow users to electronically MIL-STD -1472-D) is a 300-page document.
access the complete text and graphics of these It is organized into six major sections and 15
two human performance information sources in sub-sections. This standard includes over 50
an effort to integrate that information with their figures and nearly 30 tables that correspond to
engineering design efforts. nforition pfsented in individual par-agrdphs of

Our exttnsive research 13,4,5,6,7] into the document.
engineering design has lead to a unique product
concept aimed at engineering practitioners, Informution Structure
behavioral researchers, and educators. This, Within the Engineerinig Data Con':endium
product will present two major advances over adMUTJ17-.ifraini rsne
current electronic information sources. OWe and VaAfI.-TD 14f for Dh includ the follrewing:d
advance will be an on-line systemi for inayrwyo rtsthtncueh flwng
experiencing and exploring htiman performatict Sfts of quantitative data such as, visual
phenomena discussed in the two documnctts. 54ýn~1 SI .ci 'a u iluintu
I'he other advance. is the implementation of our tco--dinons and anthropomettic measurcs of
internally devoloped methods f 8.9,10,111 foi spc~cific population samples.
advanced infomination rctrieval capabilitie's such r'omparative quantitative data for

as ypetex likig ad txt earhig toconductimig trade-off analyses such as re'lati'vc
pronvie easy acecess to the ifonua~tio citlkaiw- accuracy in reading altenative type-s of visual
in the documients.

Engineering Ds~ta Compendium - Principles basod oni substantial cxpeiience
Th~ Erinerin Do Con pndwn aand rew-arch proVide guidelines. for dcsign.

three-volunic scientific and cIgint-r-rtg Nourct - AMathematical functions that rclate human
constaining comtprehensive rcfereocc informmtion per-formance to environmenctal, systcnii or
oil hunlAn perception and perforniancc. Tiuc physiological conditions.
Comtpendium providcs principles and data * Graphical representations such as.
dtfining the capabilities and limitations of the notoaphs relating human pcrfortuancc to
human ojrawor. Target uscrN are the designers li
of intcifaces for Vom "kx systems such as aircraft olvrational or physiological conditions and
cock 1 its. The goal of the Compendium's use is used to select design parameters.
to achievec a mtaitch between system specification *Design criteu'ia that spccify product
and operator characteristris. attrib utes such as illumination conditions,

The Engineering Data Compendium is adisplays. controls, procedurcs. work area, and
specialized document containing nearly 2100 safety n.iwaueii.
pages of techraiW iafonnution organized into _________



THE PRODUCT System Function-

There are two general functions of this
product aimed wt supporting the goals of the
intended users: 1) a means to experience and

Mu-uM explore human behvioral phenomena discussed
_..... ..... . ...... ........ ....... _- in the Engineering Data Compendium; 2) a

______________means to explore, access, retrieve, and storz the
_human engineering information contained in the

S- • documents.

DATA CODMW Experiencing & Exploring Phenomena

- I This product will provide users with the
I opportunity to gain first hand experience with

behavioral phenomena covered in the
Engineering Data Compendium. Users will be
able to select phenomena such as visual tilt
effects, short-term memory effects, or the effect

/__ ____-__ _____ _ __ _ of vibration on text legibility, and experience
-I. "these phenomena as though they were in the

laboratory environment. By experiencing these
phenomena first-hand, users should be able to
generalize them to real world situations.

Intended Users Users will also be able to explore these
Potential users of this product include: behaviors under different conditions by having

I1, Practitioners whose goal is to apply human access to the variables which control the
engineering infoemation to designing and behaviors under study. Finally, users will beengieerig ifomniio to esiningand able to view the data and interpretations
developing human-system interfaces for all asso view the davio rpren ons
types of military and industrial systms. associated with these behavioral phenomena and
These systems include equipment, facilities, see how their own data compare to published
processes, and services incorporating job findings,
perfornance aids, training, comfort, safety,
etc.

2. Researchers whose goal is to explorc and Audio Masking Demonstretion I
understand basic psychological prcessies mid
performance in domains such as vision,
cognition, manual activity, and fonh.
This includes psychologists and engineers I
who nmust understand behavior and the ¢ Ivariables conuu•lfing 19, t Z4. ,•-,0

3. Educators whose goal is to teach students
or colleagues atxout behavioral phenomena.
These educators might be university Ift-
professors. engineering managers and
practitioners, orhmn factor. _______ E
professionals. The educational process ,
include educatio n .i..:he coAtxi -al
taginweing design 4w bataviora! res~ckr
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Exploring & Accessing Information [4] Cody, WI. (1989). Designers as users: Design

supports based on crew system design practices.
The interface to the CD-ROM VW incol -rate Presented at the 45th Annual Forum of the

the latest developments in information retrieval American Helicopter Society, Boston, MA.
and direct manipulation tcthnology. Users [51 Rouse, W.B. and Cody, WJ. (1988). On the design
familiar with other Macintosh software will find of man-machine systems: Principles, practices, and
the P2 PROTOTYPER simple to learn and easy prospects. Automahica. 227-238
to use. They will be able to browse the complete 161 Rouse, W.B. and Boff, K.R. (Eds.) (1987). System
text and graphics of each document on the CD- design. Behavioral perspectives on designers, !ools,
ROM and explore the existing structures of each and organizations. New York. Elsevier.
document (Table of Contents, Index, Glossary). [7] Sewell, D.t. (uncier revision, 1989). A framework

Directed search for interesting topics will be for understanding design problem solving:
supported by several means. Users will be able Characterizing the cognition of individual
to enter queries to locate desired words or designers. Search Technology, Inc., Norcross, GA.
phrases in complete text of each document. [81 Lincoln, J.E. and Boff, K.R (1988). Making
Design and behaviorally oriented taxonomies will behavioral data useful for system design
allow users to locate related information in both applications: Development of the Engineering Data
documents through a single access mechanism. Compendium. Proceedings of the Human Factors
In addition, users will have available or be able to Society 32nd Annual Meeting, 1021-1025.
create hypertext links in tacl I, atnent to aid [9] Glushko, R.J. (1989). Transforming text into
searching for information. hypertext for a compact disc encyclopedia.

be Storing and retrieving useful information will Proceedings of the ACM Conference on Computer-
be supported by several means. Bookmarks will Human Interaction - CHI'89, 293-298.
allow users to know where they are, as well as [101 Glushko, RJ., Weaver, M.D., Coonan, T.A., and
where they have been. Cutting and pasting Lincoln, I.E. (1988). "Hypertext engineering":
operations will allow readers to export useful Practical methods for creating a compact disc
information to external repositories. Annotation encyclopedia Proceedings of the ACM Conference
and Gocumentation functions will allow users to on Document Processing Systems, 11-19.
create personal notes about entries and search [11] Rouse, W.B. (1986). On the value of information
strategies. Users will then be able to save this in system design: A framework for understanding
information for future reference; and, they can and aiding designers. Information Processing and
print this information or any selection from the Management, 217-228.
documents.

System Requirements
RELATED INFORMATIONAplMantsH Apple Macintosh 1I
References 13" Black & White Display

2 Mb Memory[1] Roff, K.R. and Lincoln, J.E. (Eds.) (1988). (8b Flo r i(1) 800 Kb Floppy Drive
Engineering Data Compendium: Human Perception 40 Mb Hard Drive (Recommended)
and Performir_, Wright-Patterson AFB, OH: M.D-ard Drive (Rec ommend e)

Armstrong Aerospace Medical Research Laboratory.
Contact Information

[2] U.S. Army Missile Command. (1989). Military
Standard. Human Engineering Design Criteria for Dr. Kenneth R. Bol
Military Systems, Equipment and Facilities (MIL. AAML/-IIEX
STD-1472D). Redstone Arser d, AL: U.S. Army Wright Patteison AFB, Ohio 45433
Missile Command. (513) 255-7596

[31 Boff, K.R. (1989). Meeting th. challenge: Factors Dr. William J. Cody
in the design and acquisition of human-engineered Search Technology, Inc.
systems. In H. Boohrer (Ed.), People, machines, 4725 Peachtree Corners Circle, #200
and organizations: The MANPRINT approach to Norcross, Georgia 30092
system iI..egration, in press. (404) 441-1457
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