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For the interest of those of our reaters

vho may be unaware that UNIDC also issues

2 Monitor on Advances in Materials

Technology, the last issue, lo. 11, covers

the subject of high temperature supercon!uctive
materials. Copies may be obtained on request
by writing to the EZditor, Advances in Materials
Technology Moni tor.




The Microelectronics Monitor proposes to accept industry-
related advertisements from companies interested in
reaching planners and p.'icy-makers as well as entre-
preneurs and members of the scientific community in
some sixty developing cuuntries throughout the world
and inform them about their products and services.

The Monitor is published four times a year and distributed
free of charge to individuals and institutions on an
approved mailing list which includes at the moment 1300
entries. The Monitc- has been published since 1982 and
has built up a sound reputation both in developed and
developing countries.

Our activities in the field of advertising are directed
towards helping to finance the preparation, publication
and mailing of the Monitor, which will continue to be
distributed free of charge.

Advertisements will be printed in black and white and in
English only. Prices in Ausirian Schillings or the equi-
valent in $US will be AS 5,000 for a full page; for half
page advertisements, AS 3,700; and for a quarter page,
AS 2,500. Requests for placing of advertisements,
accompanied by a layout, illustrations and text, should be
submitted to the Editor, Microelectronics Monitor,
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I. NEWY AND EVENTS

International Conferenze on Ine Lenera. aspects JI
Sottvare

Tne lacergoveramentai sureau Ior iniormatiss L ioL)
1s contridutiag to che evanl “iniormatics 33", neid in
Havana, Cupa, in Fedruar, 3¢ 9rganisiug In
international conference an Lhe jeneral aspects ot
software. Its major points oI ialerest are. the
evaluacion of the changes wniin nave come adout ia the
software ingustry over tne last few vedrs, tae
exasination of the prodlems of software transier, the
analysis of (ne most recencly adoptec solutions ior the
production of software, tne eianoration of zeneral
lines of action ‘or tne deveiopment oI 3 soitware
industry and for the structuring of a regionai centre
to soive the problems of tne prolection and transfer of
softvare.

The analysis of the proolems of tne transfer of
softvare will concera tae tecanical anc legal aspects
inonerent in tne different purchasing mocalities
currently used: cechnnical assistance, sales ang
leasing contracts, licences, marxeting agreements,
joint ventures, etc. Ine transfers Irom businesses to
government will also oe studiea, considering tne
current national reguiatioas, the prooiems of
standardization, the role 9 transnationais and tne
jurisdictional provlems.

The protection of =ne rignts of software
manufacturers will be studied taking i1ntd account the
d1fferent noras applying co tnem: from copyrignt laws
to patent protection laus. Tne role of tne different
incernational organizations involves in tnis field will
be considered, as well as tne different narional
positions on this proolem taken by countries in Latin
America, Africa, Arab countries, United States and
Europe .

Tne conference was mainiy geareg td governmentai
officials and avthorities, parili.mencarians anc
politicians interested ia i1nformatics, specialiscts 1n
the public, private, industr:iai and universiCy sectors,
representatives of internationai organizactions active
in this field and sofctware manufacturers.

The acquisition cf soitware is gaining increasing
imporcance given CRat 1t 1s TAL1S part of iniormatics
costs whose value 1s growing proportionally at an ever
greater rate. It 13 even mare i1aportant for cecanizal
reasons due to Ihe Iact ChRat in certain specLiic cases
an appropriate software can restore ov proiong tne life
of hardware wnicn is theoretically or commerciaiiy
obsolete, wvnile the need to suppor: a specific soltware
cao lead to a premsture renovation of modern equipmenc.

Informacics 88 was neid sc tne International
Conference Centre in Havana froc L5 to 2l Fesruary and
comprised the following eventrs:. tne [nternational
Conference on Informatics, the InZernational Conference
on the Genersl Aspects of Software, tne lstn Meeting of
Latin American I[aforzatics and Communications Jsers,
and the Inzernational Informatics Fair (3ource:
bulletin IBIPRESS, No. L57/uUl * w)

Ibl's Extraordinery General Assemdiy

The General Assemdly of tne Intergovernmencsl
sureau for Informatics (Ibl), at i1c» Zourcn
extraoriinary session, decided o conclude ctne vork of
the msnageaent comsiClee wnicn nad sanaged the
orgsaization since Marcn 1747 and to canfirm 1cs
president, Professor S. Vencesiai, as Director General
A L.

Tne Assembiy decided Inat at tne next session of
the Executive Council & programme of informataics
projects of interest in the snort cera for tne
Governments of the meader countries will pe presented.

liie projracow <1iil take into accoumt Ine indiviaual
PEIOCLLIes Jul.lned L0 Che Jeveldpaenl prograames :arv
eacn ountry an¢ neirr avaiiaole iaformatics capacity.
Tnese criteris wili allow a precise definition af tne
priorily criteria lor the actions Lo de carried out al
internationa., Teglonal and natioaal leve.s.

As regards tne international market for
taiormdtion tecnnuiogles, (ol will give support Lo the
developing memoer countries SO thal they :ay acquire
g00ds and services in the best TecnniCal and economrc
conditions. It will cnerefore reinforce tne vroie of
tecnaology transfer, ia particular using fraining as aa
instrument for making these transfers effective.

inl's action will pe in line with the finaaciai
means avaiiavie 1n the short term and will take
recourse to co-financing operations in order to obdtfain
adaictional resources. [t will loox &, aim ac Cne
probiem of unpalra conCributions faking Lafo accouanl the
fact that tne current finaanciai difficulcies of tne
organization stem from the rapid increase in the level
of tne odiigatory coutributions since 1333 {increases
of up to 2UU per cenl in l¥de).

It atcributed great i1mportance to collaooracion
vith incternational boaies wnica sct in favour of ine
develioping countries. One of the types of co-operation
foreseen 13 to offer appropriate iwnformatics services
wnlcn can facilitate tne carrying out of 1ts
programses. In additiom, it will carry out a
sensitizacion programme on tne problems of Inl witn
.aternationsl organizacions and countries wnicn are not
members or Ini.

During 1ts four days in session, the Assesoly wvas
informed on the activities carried out during 1987 and
of tne adjustments made to the 1987 programme and
budgel. Agreements made duriag the 1983-1y86 diennium
vere ratified and tne 1983 prograswme and budget was
studied. (Source: »pulletin IBIPRESS, No. L57/02)

Ial=ASSINTEL co-operation agreement

A co-operaCion agreement was signed aC the
neadquarZers of tne I[ntergovernmeatal dureau for
Informmtics (Ipl) between the s813 organization anc tae
National Association of Utility Companies for
Informatics, Teiematics, Robotics and Ercomacics
(ASSINTEL), Tne agreemenr was signed by tne
Director-General of Ib{, Professor S. Vencesiai and tne
President of ASSINTEL, Mr. V. Gervasio, accompanied oy
tae Vice-Presiacents of ASSINIZL, Messrs. X. Astuli acd
G. Tansini, tne consultangs E. Cort:s and 3. Martinell:

and 3 large group of represenzacives ~f Ine 2ssociatea
companies o>f ASSINTTL.

Mmongst ctne ob jectives of Che &greement Cie
following were considered:. & joiut study 5f the
possiDilicy Co sel up & reslecciron group, cansascuing ol
experts Of seztors and of 2ifferent geographi~ai areas,
€0 develdp the tneorefical asspecls necessar; 0
conceive new mudels of society in fre
non-indust:ialized countries - tas pramcisoa of
conracts besween ASSIUTEL and the associscicas of
utiialy zompanies of the developing countries $o0 5 0
favour tne excnanze of exprziences &nd tne lavacning oi
commor: IRLTiaTives A an institucional level for a
viver diffugion ¢f .aformstion cecnnologies = the
ela0orazion of I fU-OPErACLON Projrammm wiin tne
pareicipstica 4f “ne 2382cialed "ompanies of ASINIEL
to the I8! #z1ivitic - 11 DemOer ciluanfries to be
determined. inis ¢ -oparaCion will he msinly
channeiled Co the “raining and specializetion in
informatics, technacal assisCance and impiementation of
projects for the transfer of i1aformatics cecnnrology.

Ine preparation and iwplenentation, in one or more
mecber countries, of specific progracsies or projects in
some of tne contemplated sectors snali dDe tne odject of
special agreements to be drawn in the fulure Detveen
Il, ASSINIEL snd tne companies concerned.




The agreement s Sasei On Ihe Jousiderslion Inat,
13 tne presenc situaliioa, it ot tne
developing countries T3 4Tow $iIldul pdssing IRTIugh
the stages formerly zoveres wes
countries, due o0 the J0s33:L es 2y e
10EOTDALION CECRNOLVZIES wiiiul $Nom Nes <3¥s La JILve

PN )

Lue Sounlre.

at the fuii developaen:t o

ASSINTEL, eszadliisnec 4t tae 32g:aning of 1¥37, 1S
aszde up of @moOre than I7¢ fompanies speciaLized in
softuare production - Jata Jaslute ang provessing -
distrubution, installation anv saiat2nance Of pacnage
softvare and informatics deviies - teleaatics, robotics
and eidommrics. Lt drfiers frum atner sectoral
associations im 1TS 1nferest (o undefline znga proadte
tne fact that the companies .orzing Lt play a
fundamental role in favouring taw preseace of a modern
and advanced Cecfiary sector it Jflel Jduntries.
(Source: bullezia (aIfd:=3> No. i35-ul;

pAL L 2L A ot

At the tnresnold of the vedz JJudD  Astomdtic census Dy

telepnone

A project syscez for acIomatis Jensus Oy
teizphone, usSing vaise J230,=17100 NG Svninesis
techaalogy, ¥was receails presenias 19 e imarian
Departaent o5f Commerce.

This project, ian wnicn fne Jeasss sureau, tne
Nat:onal bureau of Su3ancards and Mitre Lsrporatiosn
nave tsken part, wili »e opstationai Dy arout The
sear 1000, once the varidus testiag phases nave deen
compleced, and will recuce the nezessary time for an
interviev fram 43 mauces e 3 Zinules. As regards
the census, different einads wili be poisidie. Ine
first metnod 1s cosplete.y auzozalic anl uses voice
TeCogairlon and symlnesis, tacs enaniing the system
to verify tae iocation axd :deniity of the speaker
sad enaurisg thsl ne 1s compelent IO answer questioas.
If the speaker csanot or aoes noT want Co respoad, Che
interview is aade foliowing a selona methog wnich s
cocputer-assistec. In Chis case, an agent telepnones
and carrids out the inierview J1C0 the aid of a PC
and 2 simdle menu, alonz wiin a specirally designed
wevooard snd 3 taccile screen. If tne nousenola
does oot have 3 celepnite, tne agent wiill go to tne
adaress witn nis portacie 7C. On the dasis of Ine
varicus siIveys larried oul, 20re rnan YU per cent
of the popuiarion 1s favouradie Lo interviews Carried
ot by computer. (Source: puiletin [siPHISS,

No. 154/07)

T?/°3A concluded

Ine fina.: teport oi tne Tecunicai Panel on
Datapase Access case deifore Ine fourtn session of
ACC1S, wnich expressed 1Is appreciation of tne
cnaplecion of che Panel's mancate. TP./Dba nad been
cha:ged witn preparing a compendiua 27 existing United
Nations systeg dacabase policies and a recapitulative
iist of issues for comsiceration in Iraming access
policies. Its reporc 1s now being edited and prepared
for publicstion snd general distribulion.

Working Group on database ac:zess forzed

Another nev body (o emerge from the fourth session
>f ACCIS was tne Working Group on Jatadbase Access,
which vill give furiner consideration to issues raised
Py the work of tne Tecnnical Panel on Datadase Access
(TP/DBA). The United NsZions nNas agreed 0 chair the
Working Group, other zeaber of wnicn are IO anc ICAV,
and will be responsible for convening the Group and
developing 1Cs work pidn., (source: ACCly, Newsletter,
Vol., 5, No. », Novemder 1J2:}

Demonstrations of UniCed Nacions sv/stens
=0

A nusber of United JaCions ofganizalions are now
using eleccronic 1nformation networks for communicati.n
wiCh 1D Cheir Neadquarters and detween nessqusrcers and
f1eld offices. ACCLs sponsores 2ne Jemonstration 2f 3
number of these - the DIALCUM system used by USICEF,

ne systexms uses 2y JMIRI anz iIC emicn Tun o fne
CC's centrai computers, anc ine .ocal and size Ares
NeIworas i use DY <) - on Il >epzezder, defore ine
start ai tae ACCI> meeting. Approximately

A7 Tepresentatives oI Jnited Mations Oorganizatians
AtT:aged.  i30urce:r  ACCIS Neuwsietter, Yol. ), No. «,
NouemDer (937

PromaZion Of CEC tAIof@mation secvices

Tne Commiss10n ot tne Zuropean Coamunitres s
currently ceveloping 3 policy and pian of action for
promoting the Communily s wnformdtion services market.
A major aspect of tne action plan wili Se the
implrarataiion or 2 resiricted number of iarge~sciie
priot or deasustration gToiects to de Jeveloped anl
executed i1n close collaboration with tne information
1ngustry and users. TIne projects sncuid 313 Lo provice
a breaxthrougn in the qual:ily, perictmance <ad use oI
aavances niOrAALiION Wnere 1@ user 1S BOt an expert in
wmnforeation tainrology.

Earlier tnis year zne Commission callee for
aeclarstions of interest, tc ellcit ideas from industry
and users. Irferested parties were Chus given the
chance to maxe an impact on tne Community's plaaning
far piiot projects a- an early stage.

Followlng inrensive discussion Wiln aacional
officials, inforaation service providers and users, key
elewents of tne cemoastration projects have peen
defined. They relate to vicely based potencial user
groups and tne apilicty for tne projects to cemonsIirate
commercial vaisbilicy using existing infrastructures.
Easy-to-use systeus, wilh a multinational, multilingual
appraach, are deemed necessary for stizmulacing a
Community-wide information market.

Fuctner detalils were puplisned in tne QOific:ai
Journal of the EEC on 17 July L1987, No. c.l88. A copy
can be obtained trom: Commission of tne European
Communities, DU XLLII-p, Attn. Mr. 3iepecs, L-I300
Luxembourg. (TPe430L «226; TX SURDOC LUZT5L).
(Source: ACCIS Newsletter, Voi. 5, No. «,

Novemder [Y87)

INLS aatapase on CD-ROM

Tne International Atomic Energy Agency 1s plaaning
to present a O-#OM of the INIS (Incternactionai Muclear
information System) database on auclear information to
the 3tn LN{S advisory Committee MeeCing, £Oo Oe nelc in
Novemder 1387. Tne CD-ROM version of the catsbase is
expected to be in :t: final form by thne time of tne
meeting, affer wnicn 1t wil. De sent co LNIS Liaison
Jficers $0 tnak they can familisrize themselves witn
tne new tecnnoiogy. (Source: INIS NewsinCTZer, Augest
1347)

A aistoric first for United Nations svstea

At 1ts aseCing in October 1937, tne Administrative
Committee on Co-ordination (ACC) zave 1ts approval to
wnat 1s, to out unoviedge, tne first system-vide
gecision on tne standsrdization of information-nandling
wictnin the United Nations sysCem. Tne decision
(1987/23) means thsc from now on sil serial
pubilcations produced by the UniCed Nations sysces must
be regisCered inco the Internationsl Seriasls Data
System (I503), and bear an Internstionsl Staandard
Serial Nugper (IS5N). Tne inclusion of UniCed Nations
system serials in the ISDS will i1mprove their
accessiollity to Member States, while ensuring more
effective utilization within tne United NaCions
system, (Source: ACCIS Newsietter, Voi. 5, Mo, 3,
January 19838)

Uniced Nations information svstems on displav at
Online 8/

ACCLS mounted an exnipil at ¢ne Lltn IncernaCional
Online Information Meeting, which toox place in London
between 3-10 Decamdar 1987. Tne conference snd




exnidition ariraclel 1aiorzadilan 3pesilditsis ITex
around the warid to witness the lates: developaents n
information technalags and Sriine 2allidases. &
considerabie numder visifec Ine ACCIa 200in o callext
1aforaation and ask GuesSLians on Jatavsses ang
1nformazion systems avaiiadie i1n The UhiCed NaCioOns
system. [oformat:ion on ACIIS progucts, such as tne
ACCLS Guides to Unitec Nations laformslton Jourdes, the
Directory of Jnited Nations Jataddses ana lnlormatiun
Svstems, the Zortncoming Sezister oX iUnmited Nations
Development Activities, an: tne Ragister 3L wniLtes
Nations Ser:ial Publications, was alss made avariaole.
Secretariat staff desonscrates tne database of the
Register of United NXations Ser:al Pudlications on a
microcomputer, using UNZSCO's CDS. ISIL3 (micro version)
softvare package. In addit:ion, a represeatative from
tne International Trade Centre UNCTAD/GATT ( ITC)
demonstrated software in use at iTC. = representative
of tne United Natiosns informacion Centre in wondoa
nelped to staffi the ACCIS dootn and to answer
questions. (Source: ACCLS Newsietter, Voi. 3, No. 5,
January 1983)

Stratexv for Caribdzan information svstems

A projec: undertasen jointly by tne Caridboean
Community {CARICOM) Secretariat and tne Jffice for the
Caribbean of tne Lnited Nations Zconomic Zommission for
Latin America and tne Caridoean (ECLAC) nas procuced
drait proposals foc a rezgional iniormation system
strategy for tne area untii tne vear 2uvu.

The project, financially supported by tne
Canada~based International Development Research Centre
{ IDRC), examined factors influencing tne development of
regionsl information sysCems, resources availaole in
the region, and tne aational policies and plans to oe
implemented within the aext decade. Ics
recommendations cover the development of systems as
vell as their products and services.

The geograpnical scope of the sludy took 12 areas
covered by tne Caribbean levelopmenr and Co-operation
Committee (COCC), tne Cariodean Community \CARICOM),
the Carivbean Developaeat pank (o), and che
Organization of Eastern Cariddean 3tactes (0EC5).
Priority sectors were: agriculture; 1industry;
energy; trade;, Courisz, s$0clo-economi¢ planming’,
public nealtn and preventive meaicine, education;
disaster preparedness and tne environment.

The study proposes: the furtner development cf
huzaD resources to manage Ine rezionai and national
information systeas;, linkage of tne syslems wiIn
national aad regional zass mecdia fo encourage wider
dissemination of informat:ion, anc the estadlisnment of
8 Regional Network of Information Syscems.

For furtner information on Chis project, please
contact: United Nations Econozi: Commission for Latin
America and che Caribbean, Subregional deadquarcers for
the Caribbean, PO sox 1113, sslvator: bldg.,
Port-of~Spain, Irinidad and Tobago. <(Source: ACCIS
Newsletter, Vol. 5, No. 5, January lvid)

NIT skills needed

The traditionsl division dDetween biuve-collar and
wnite-collar workers may in future de less important
than the distinction between workers wizn NIT (new
informstion technology) sxiils and tnose witnou?,
sSuggests a report prepiared by tne International labour
Organisation (ILO) for its Fourtn European Regional
Conference, neld in Septemper 1¥a7. catitled Iraining
and retraining: 1@mplicatiocns Of Cecnnoidgicai chanxe,
1¢ 1dentifies a botllenecx detveen demand and supply of
specialisty wno can design, Tanage and operate new
tecnnologies. This is particularly acute in Eufope,
generally acknowledged to "lag oeainid” the UsA and
Jspan in computerizaction and tne ditfusion of new
tecnnology .

{ne spread 2f numericaliv=controiles =ainines ans
the advent 3T Tne paperiess office nave importan:
ramitications lof education ane Lraining, wolsa saouls
foster creat:<ilv, fiexioxlity an¢ :tnhe adility %o
agjust, tne repor: claims. It waras that 1a ao epacn
Of rapiu tecnnuLagical change, the iulerests ana goals
ot firms ana 1ndivicuals may e contraciciory, ang
concludes Inat a Profyund transiormation it €-4CaTion
and trainln, in Suroje 1S the oaiy aiternative 9
pecoming largely iTrelevant Co tne new opporiunities ol
COMOTEON .

Tne complece reference for this publicaiion s as
follows: [iLO. cturopean Regional Counference, =ta,
Geneva, 1987. o3p. (Report [[I). Training and
retraining. iaplications of technoiogrcal change.
Geneva, 19587. (Source: iLO Information, Augus: 1%07)

Forest products catabase on diskette

Tne forest products cdatabase of tne UN iconomic
Commiss:ion for Eurone/Food and Agriculture Organizazioa
(ECE/FAQ) 1s now available on diskette. Colliectea,
maintawned ana upaated oy tne Tiaber Section, ECG/FAD
Agriculture ang Timber Division, in Geneva, whica uses
1t in its own work on forest producIs, the datanase
covers annual data from 1964 onwards. Tne gata,
gatnered from official government sources, are the saze
as thase publisned in tne Timber bulletin (Nos. S
and 10 of eacn volume), witn tne same definitious and
units spplred. They are presentec aC Cheir WOSC
disaggregatea, thus alloving users to maxe fneir own
aggregations.

As data for recent years a.e frequently revised,
users are oifered two options:. thne complerte dacapase
from LYo+ to tne most recent year (price 3US i2J); or
data for the most receat five years. Discetles are
availaple in DIF (Data Interchange Format), wnich caa
be converted without difficulty for use witn most =ajor
spreadsneet programs. Furtner informaCion and order
forms will be punlisned in forthcoming issues of cne
Timber bulletin. Diskettes can be ordered from:

United Nacions booksnop/Sales Unit, Falais des Natiocas,
1211 Geneva lu, Svwitzerland. (Source: ACZLS
Newsletter, Vol. 3, No. 5, Janusry 1938)

Management training =~ Che implicactions of new

Tecnnologies

Tecnnological innovacion in industry will nave a
profound 1apact on productivity, 1nCernational
compellitiveness, €CONOmIC growtn, the structure of
1ndustry and employment patterns. To maximize Cne
benefits of advanced tecnnologies, new aanageuent
approacnes must be developed, ana training will play ¢
key role 10 Cais process.

On 17-19 November 1987, a symposium was neid in
Geneva on Msnagement Training Programmes ana Metnocs:
Implications of New Technologies, organized jointly oy
tne United Nations Economic Commission for Europe (ECE;
and the Incernacional Ladour Oifice (ILO).

Papers submitted covered & brosad range of issues
relatec Co management Craining in private and
State-owned industries, and cne challenges presented by
the rapid development of automation, and informzation

and computer Cechniques.

Tne report of the syaposium, and sny furtner
informaCion required, can de odbtained frow: tne Office
of the Executive Secrecsry, ECE, Pslais des Nations,
1211 Ceneva U \TPeal 42 30 nu L1, ext. 3l5w/3165).
(Source: ACCiS Newsietter, Voi. 5, No. 5, January lLwso,

New woric-wise database links

A service linking chesical snd engineering
datadases 10 Japan, tne Unitec States and :ne FRu nas
been inaugurated. Tne Japan Information Cencer of




Science and Tecnnoliogy, uvhemilal AISLIACTs \Vniled
States) and Fiz Karlsrune (FRS) wili provide «U data
bSases including one icr comprenensive scientific
techaology, 19 Zor chemistry and seven for
engineering. The US Xational Science Fouazation's aew
REOMLLrY Supercomputer project wiil (10« researcners in
tne United States, .mitec Xingso® aned France tnroug: a
telecommunications networs. lne elfort, wnich will
analyse 3-D shapes, couid de useful in roootiis and
automaiic odject recognilion. (cZxtracted from: Japan
Chedicals, 24 Decemder 1337 anag Aviitron weexiw,

& January 1933)

Forthcoming events

The following events cay de of inlerest to some of
our readers:

12-15 May 1988: ?Philadeipnia, Pennsyivania, Usa.
beyond Electronmic Maii: ?People ana Orgzaanizatious ac
Work in A Giobal Economy. Conterence sponsored >y [ae
Eleccronic Networking Associralion. For registration
information: Nan dananue, ENA Conference,

17+4 Washington Streec, Ailientown, Pa 101U,

(215) 821-7777.

Beyoad Eleoctronic Mai. Idcuses on innoval:ive and
productive uses 0f <ocpuler-oused CommuUNlIation.
Designed for managers, orzanizers, tealners,
journalists and networkers of ail «1inds, cais
conference features discussion 0T eleciroaic
commaication in suppor: of planning, project
management and informacidn excnange. For acditianal
editorial nformation: Tom Snermun, £%A Contference,
224 Souuh Chester Road, Swarznzore, ?A l¥ol,

(215) 328-9773.

25-19 July 1983: Lausanne, >witzerlanc. "cCCE 83", lne
European Conference on Coamputers in Zducztion will tase
place at tne Paiais de deauliey 1nm lausaane. TInis
Conference 1s organized 3v tne 3wiss Federation of
Informatics sa benaif of the international fegeration
for Inforastion Processing (IFiP) and wili bring
togecther aore tanan L,Jul people concerned witn Che
increasing development of computers 1n education.

Deep pnilosopnical juestions about thne role
informatics in education are Deing dedalted, especially
at tne elesentary and secondary .evel. ECCE 88 will be
a3 Cime TO pause and 100k dac« at Wwiat nas been
accomplished, to discuss new Lrenas and tne impact of
new technologies, I0 excnange 1nforaacion between Lhe
208t sdvanced and experienced members of oul Community
and cnose in the early stages of Jevelopment.

The conference will also se concernes witn the use
of i1aformatics aechods ans computer applicacions
designed to nelp 1n the solucion of educat:onal
problems for thnose with special needs.

AC ihe same Cime, an exnidition will be set up and
all parcicipants as well as tne zenersl pudlic will de
able to discover snd appreciate tne aature of products
specialized in tne f1eld of zompucers in eduzation
(computer-aided learning and ics assoc:iited
di1sciplinas), iaciuding specialized dooxs and
periodicals. Further iniormat:on may de ootained
from: Orgsnizing Committee:. Marc-idenri Cuendet, Case
postale lus, Cd-1U0U, Lausanne J/571CZeriand.

Tel, (021) +3 52 50/52. lelex 55 75/.

12 Septeawver - 2. Octover lJss8: odrigncton, uk:
Study seminar 123 Restrucfuring industrialization
skrategies: Milroeleclroniis ans nNew 'IT«
praccices.

This sesinar concerns ne i1mpiilations of emerging
automation technologies 4nd Nevw wore practices [or
industrislization strategies, particiiariy Inose in

deveiaplng €<onomies.  NOT ALY 1S TALS A POLIIy tsSuE
of major imporcance, put oae of the most 1zporiant
lessons 1s often missed - LisSCead of recagaizing tnact
these emerginy tecnnologies cffer 50Td opportunitres
and constraints, prejudice ore often leacs o an
uncricical pessimisa or urfounacec optimism. SO tnat
these 1ssues T v de exploced in greater deptn, tne
Seminar will take tne following pactera:

~ Thne nature of rev tecnnology anc vors
practices = tnis will iavoive iectures ov
specidiists, visits to aavanced sricisn
factories, and vislCs to factories producing
automation equipment.

~ The s=*lection of a sectoral case stuay,
suitably cnosen to reflect tue industria:
environments of countries fros wnica
participants come. in escn of tnese sectass,
participants will worx in small groups,
visiCing a range of Dritish enterprises, scze
9t wnich make usSe Of thne TISC aavancec
sutomarion Cecnnyiogies, ara introducing the
new worx practices. (nis wiil enanie
participants tc coserve for themseives tne
effect Of tne new tecnrology on inneriled
strateg:ies of 1ngustrial ang tecnnaiogicas
poiizy.

- after tnese visits, parcticipancs wiil de
encouraged Lo present thelr comnciusions T3

tneir colleagues at a small conierence.

Furctner information oo tne course is avaiiasle
from: 1Ine Cnairman, Teacning Ares, institute of
Deve.opment 3tudies at tne Uaiversity of sussex,
rFalaer, prignton pN] W, England. Caoles Development
arignton. [leirex 877997 ID3pIN G. Teiepncme srignton
(0273) ouo2sbl.

I1. NEW DEVELOPMENTS

Juperaciivity 1o sugerconductivity

Developments in superconductivity continue CO
unfole at a stunning pace. In January, parzicipaats az
2 meeting 10 00STON neard of a3 aew maCeriai taat
becomes superconducting st rooo Cemperature. Also,
researcners at tne Universitv of Houston Teported on a
relativeiy nign-temperature superconductor thac, unlike
the otner new materisls, ¢oes nol require a
comparalive.y expensive rare earth. Inscead, 1t uses
bisoutn.

In poston, lUQC represencacives from acadeam:a,
wndustry and government gathered for the Camdriage
Conierence >n Commercisl Applications of
Superconduccivity, sponsored by World Tech Press
(Campriage, Mass.). So far, tne nighest coanfiraed
temperature for superconductivity is near 95 K (-288°F)
1N an yCCrius-parium=-copper oxide macerial developed dy
Paul Cau and co-vorxers st tne universities of Houston
snd Alsbama \HuntCsville). Severai unconfirmea reporcs
of superconductivify 4t nigner temperatures dave
sppesrea. Some scienCists even say that thney sve made
saterials tnat sre superconducZive at room temperature,
buf CAELIT WOrsk Nas aet wiln Widespread sceplticisc.

AL Che meeting in BOSCON, & TACECrial CRAC 18 2
superconductor az J2u K (il7°F) was revesied by
Stanley R. Ricn, putiisner of Tne Camdriage Report on
Superconduclivity. Ine maleridl - Laatndnus~strantiua~
nilooate - Wwas Tade Dy TeLsuys UgusSni OL Ka4o08nice
wmiversity (sagosnims, Japan), who nas suomitces &
pdper :overing ne work (o tne Jjourna. 3¢
Low-lemperature Pnisics. The Journa. wi.i puslisn a
PapeEr 90 a lItuder version of zne Sompoune 1IN yarcon,




3y definition, a4 SuperIdniultor Juvied Delos ils
cricical temperature, L., Nas zery res:istance (v
electric curreat. It mus: aiso exnidil thne Meissner
effect, or expuision 3% =agnel:ic fielss. The wampricge
Report says tnal Jgusn: 1as celecled detween
33 per cent and 7U per eat of fne Meissner elfeci
f3und 1n pure low-Temperature nivolum Alidy
superconductors.

Studies at the Ceatral Researcn aane Jevelopment
Jepartmenct, £.1. du Font ae Nemours aac Compaay,
Experimencal Station, wiimington, D2, 3f a new
high-temperature superconductor identify its formula as
81 25r3-xCayCu205ey. M.A. Sudramanian er al
prepared the nev materials ana analysed their atomic
structures and properties by X-ray dilfraciionm anag
transaission electron microscopy. Lixe Ehe two atner
classes of supercoaducting compounds tiantnanum and
ytirius—barium copper oxides!, INe new ma~zrials nave
sneets of copper and oxygen;, 1n tne new
superconducting pnases, loutle copper-oxvgen sheets
alternate vith double bismutn—oxygen sneets. Iln all of
the copper oxide-based superconductors, the copper
component 1s present in mixes Ixidarion states. The
aev materials ana rne lantnanua compounds dirffer from
the ytirium-darius Nign-temperatuyre superconguctors 1in
COC having prowminent COppeTr-oXygen clains; such cnains
nave previously been c:asicered imporiant for Ine
aecnanism of nign-teajerature superconductivity. Ilae
nev material dDegins Lo undergo a4 tracsition o
supercoaductivity {(electric resistance arops) at avout
116 K and 1s fuliy superconauctiing at Y. K.

The Houston work i1nvoives a new compoung CRat
exthibits stable superconductivily at Ctexmperatures as
nigh as lls K (-25"F). A ceas of lniversity af
Houston researchers, neadec by Chu, sSays CRat Che new
compound , which requires ilguid~aitrogen cooling,
contsins bismuth, alumiaium, strontium, calcrum, copper
and oxygen. The group sivs TnaC Che Cast Of rare earin
elements is avout 1Y times Tnaf of dismutn and tnat
substitution of Dismucn w1l. make Ine malerial cneaper
to produce fhnan existing superconaucltive Jaterials.

Japanese and Frencn resear-ners nave also
reportedly used bismuin as a component 1in
superconductors. Tne Freacn compounc, developec at tne
University of Caen, consisIs Jf dismutn, stronfium,
copper and oxygen, buf 1t operactes at a lower - and
less useful - Cemperature: ii K (=wlU Fi.

A Japanese group al tie Nationai Resa2arch
Inscitute for Metals (MRIM), in Toxyo, nas developed a
sasple superconducting macerial from dismutn,
strontiuvam, calcium, copper and oxygen. The sudbscance’s
electric resistance degins td fail act l2vu K (=2+3"F)
snd becomes superconductive at 75 K (=32+"F). Tne NRIM
aaterial contains none of the rare earin elements and
requires sisple sintering and otner procedures for
production, officisls repore.

Ogushi'’'s vork om tne compound tnat becomes a
superconductor st higner-than-room tempersture 1s what
has caugnt the scientists’' actencion. [f 1c 1s
confirmed, says Zafar Iqoal, Allied-Signai solid-state
senior paysicist, 've nave a revolution on our nands”.
(Source: Chemicai week, } Fedsruary 1933, and Science,
26 February 1988)

New superconducting compound

A compound of yttrium, barium and copper oxide
tnat is superconducting &t 30U £ nas Deen discovered by
A, Erdil of Georgia Institute 21 Tecnnslogy. Most
fesearchers doubl CNAat superconductivily can exist
above 100 X. P. Chu of the Jniversity ol Houston says
the Cenrgias Institute of Tecnnoiogy resuits are
probadly tne result of unstavle anomacies. Lrdi. says
Pis resulls are stadle an1 reprodu:inie, ana tnat
superconducCivitly nas Dcen veriited D7 he UUU Lifes

$I0p 1R Tesistanie, Ine presence I 3iasaguellss ans
¥OLtage Jurreni curves incicating a Jjosepason e:ilect.
Resistivizy Zeil from oVU,Udv On=S/$G. <3 at J30 K o
9y onms At «du n.  Lf all the cramagnerisz zame Iroz
suyperconduitivily, 1t would 1adicate Inat v.ui per cent
9l the sampie was supercoaducting. tner researcners
dount C(NRAl Jramdgnelism was actuaily zeasurea. zdL.
nas noL observed tne Meissner effect, whilh is a
deneratly accepted test for supercomauctivity. Juiy a
iev researcners claim to nave observea
superconductivity at 100 K, let aloane 5UU K. Soze
slignt increases in tne temperature at waich
superconductivily occurs aay be possidle with ¥U K
supercoanductors after carefuily-controllea neating and
cooling of tne material. (Extracted from "New
Screntist”, London, 7 January 1333, che weexly review
of science and technology)

breastnrougns t°r Jénan 10 superionaucior tecnad.cyy

Japan nds announcea anotner "oredxtnrougn”.
Researcners at | _=itom Eleciric Incustries aave
developez a s:ingle—cryszal tnin film_ that can czarry a
maximum current ot 2.3 milien afa™é ac tne
Cemperalure of lLi13ulc aitrogen; RN1ZD CULrent-carrying
capacity is 4iso maintained in a strong magner:c
fre.qa.

Tne levelopment Dreaxs Ihe previaus resord self by
Nippoa Telegrapn and Telepnone (NIT) (1.3 a1liion A
€3 ¢ 1n July idst veex) and the recnaigue o make Lne

fila diifers Zrom cthat of NIT.

Hoicium-oarium-copper oxide was SputIered
epirtaxially on tne ClU0> crystal face of a wonocrystal
MgJ sudstrate \as opposed to ne {Lllu> face o a
5rT1d) suostrdate in the case of NIT). As a resuict,
the 2 an2 D crystal axes of tne ceramic l:e
perpendicular and parailel respectively, to tne plane
of the fiim and nign current=-carrying <apacity is tnus
possxulg o doth the vertical anc norizontal airections
in Ine fi.a.

One major proolem besertting tne cevelopaent of tne
aew n1gn-T. superconductors nas dDeen their inapiiily
to carry nign currents under a magnetic fieid, dul
Sumitomo’s tnin film maintains a crificai current
density of 1.5 mislion A ca * under a magnelic fieid
of | tesla. Tne current-carrying capacity of tne film
nas remained staoie for over a month. Meanwhile &
group of Japanese scirentists at the Science aad
Tecnnology Agency's Nstional Researcn lastitute Zor
Metals in Tsukuba nas reported a2 nev Nign-teaperacure
superconductor composed of dismutn-sCrontiua-calciuc-—
copper oxide. TIne development is unusual in chac the
aew oxide does nof confain any rare eartn elements.

The new oxide, BiSrCaCuz0,, wnen annealed for
several hcurs st jusC under 900 °C, snovs an onse’ in
reduction of resistance at l2v K and zero resiscance ac
7> K. but there 15 & very snarp drop Cn simost zers
resistance becween 107 and 105 K. Dr. idirosni Maeda of
the instifute, wvnose group made the oxide, suspects
that the new ceramic is cowposed of Cwo pnases, one
vx;n a critical temperature of 75 K and thne other adout
105 K.

Magnetic susceptibility messurements show clear
evidence of tne Meissner effecc. The oxide can de zade
to float in air when placed sbove a permanent magnec
sfter soaking in liquid nitrogen, Che oxide is dlack 1in
colour but 1Cs crystal structure nas not yet deen
detersined.

All nign T, superconductors found so far contaein
rare eartn eiements, sucn &3 ytlLrium and Lantnanus.
Japan's Minisiry of Internationai Trade ang incustry
nas Jeen a.lotted ¥leu million (adout 31 miiiion! 11
1ts fiscal L7808 Dudget to assess worid suppiies of rare
eartn eienents decause of fears he’ Japan s suppiies




of the elepents W ZAC ICY up Wwhen ae tew Wil 1n a fiasn
SUPETCORAUCLITS TEACh LNe APPiicdlidng sldge. dcme -
tneorists suggest, Nowever, Lndt T 15 e plesence
0f Cu=) places or cnains wiinin the atomis Latliice
that is crucial for superconcuczivily -

The results of the present 3i1scovery wiil de
Judlisned in the Japanese JoulRdi I Appilel
?5“1“', (Sou::e-.‘ Nature, Voi. JJi, t= January v
ang - February [383)

Superconauctor spin-otfts

A small researcn an3 gevelopment company n
Sacramento 10 Cairfornia has Iaxen out pateats on a
process for turning nign-tesperalure supercanducting
mater:ais into commercially usefu. products.

The company, Ceracon, nopes Co sign iLts first
licensing agreement for tnhe process with a firz in
the US vitnin the next two months. Ray Anderson, tne

conpany':. chief executive, estimales Inal tne darcel Future compulers couid De Dased on elements .ike Lne
for such products is worch $3UU mrilion woriu wide. one snown above. [nh1s optical logic gate, dbullc Oy

de wants to si1gn ocner licensiag agreements in tufope %.J. Grande and C..L. Tang uses the "on"” snc “off" states
and Japan. Ropert Sneiton, :na:irmaa ot Cie pnysics of 1ts Semlconductor Lasers as Che raw materiai of ics
department at cne University of Catifornia, Davis, is qaigital operations. Urande and Tang demonstrate riat it
taking on anotner researcner O Cest procucis Made oy CenNl De uUsecd 1N CONTIMOUS MoGe LOr tne Loglc operatioms
tne process. NOR, N#NJ and inverc.

Currently, several oetnocs exist for compacting Tne inputs for Che gate are the two side lasers
powdered compounds, Like Che superconaucting consisting of an active mediud (3ui, Sii) ane a auirror
ceramics, 1nto industriai proagucts. Ine ciffxculty {Ml, M2). 1Ine outpul comes from tne main iaser Mu).
is that these Jetnods take p.ace at Nigh Cexperatures {ne mecnanisw was ti1rsC dev.loped in thne 13ous. Tne main
and pressures for up to I« nours in some cases. Ine Laser s coupled To thne two side lasers, decéuse iIs
bign tewperatures affecl the pAvsical nacture of tne active medium falls witmin Zheir opfical cavaties. Lf
compound , wnicn tnen lLoses :Is superconducCing erLtner 1s on, L deplefes tne pOpuULACLIOD 1OVeErsion,
propercties. necessary for laser actiom, 1n tne crossing zone. For a

NOR gacte, ertner lLaser alone is sulfficient ro juenca tne

Ceracon nas found a way to compact cne main Laser; for XAND, potn need o ve on. TIne maio
superconducting ceramic :0i0 iNIUSCrldi products at iaser 1s contlinualliy po<ered up, and 1s always on uniess
very high pressures, typiialiv, oerveen 9¥U 4nd quenchea. TInis means tnat swilcling times depend
830 r.iopascals comparec wita leJ 0 DU K1iOPdscCals primari.y op tne "zavity Liferize” of Ine main laser, dac
for ctoday's processes. As a resuil, the process coulc evenfusliy De as lLittie as L0 ps. Jtner proposed
Caxes only a2 few seconas. Ine mafteriii 1s sSCiii optical lOgic devices use noniinear opfical effects,
exposed to aign texperatures, Dut £OT & much shorter Teyulring Nign idser imncensities ana nence N1gn povwers.
time, and the ceramic does noc iose 15 Ocners use changes of optical vavelengtn or polarization
superconductivily. and require addiCiona. externai components. wrande and

Tang argue that tnelr gate uses lLess powver, 13 smailer

Sneiton is providing Ceracon wiln Cne (tne microgra-sn adove 1s about bUxm across;, individual
superconducting material yCIiium-darium-copper Lasers could pe as LitCle as JUkum long) and does not
oxide. Peter Kiavin, 3 meower of sneiton’s group require external components, and sv couic de used more
33ys tnat the preliminary results are very good. resdgily 1n integrated monoillnic chlps using current
oesides recaining iCts ability to conduct electricity tecnnology. Eacn gate could be ariven, ana its output
without resistance at Cemperdtures up to 93 Kelvan, detected electronically; of an entire device Could De
the zaterial looks as thougn 1T will nave a nign based on opricai l0glc and communication, with the output
¢ritical current density. 1Ine criticai current of one gate driving Che input Lo one or wseversl otner
density 18 the POLINC aC WNich an increase in current gates. (Source: HNature, Voi. 33i, 28 Jsunuary lv8o)
density vould maxe thne materiai lose its
superconductivity. (Extracted from: "New New gate array gecs more density with sntifuses
Scientisc”, London, 3 Marcn 13J3n, cne veekly review
of science snd tecnnoiogy) Atel Corp., tne Sunnyvale, California, company nas

developed wnat it cails s user-configuradle gate asray
Superconductor contact resiscivity cut 1acorporating 82 satifuse structure developed witn s
proprietary Cechnique tnat comdines Cne ease of

Researcners nsve reducgd contact resistdnce programming of PLOs and the deosity and flexidilily of
tnree to four times as agalanstc conventional contact traditionsl mask-programmable gace arrays.
of normal metsliic vire to superconduccors, and tae
connection was achleved under ZUu'C, wnich nas Actel engineers nave acscrided s 2,0uu~equivalenr~
1@porcant sdvantages over nigler-tem|erazuce Z8Ce device Duiil around 8 one~Cide~[rogramaad.e,
processes, according o J.w+. uin of N3 anc low-1mpedance, anctifuse circust faoricaced usiag s Lr
A.J, Panson and B.A. plankensnip of westingicuse KoD r-well double~layer-metal QM0S process.

Center. Tne process consists of ainimizing the

ssperconductor surface's exposure Co air Prior €o To program an ancifuse element, say Actel engineers,
contace, sputler efcninyg Ine superconauctor surface an lB-volt s1gndi 1s appiied across 1Cs Cerminais, Wmiie
£o remove the degraded surlace loyer and immediacesry all otner eiements are subjected Co No more than 1aif
depositing & tnin layer ot silver oar gcle to progect tnac voltage, Ine result is & conversion of 4 nign

the surface and serve as 2 contact pdd. Ot tne resistance Darrier 1NCO & low fesistanie Di3irectiona.
le contaccs msde using the new process, al. nave connection oetween se ments previous.y ceparated oy (ne
had consisCently low resistivity duting 3 tour=monlh antifuse elemency .

exposure Lo df‘[ air and :']CLH\; oelween roum

temperature and 76 K. (ADsStracted wilh permission ln curtent PL) tecnnulogies, programmadiiicy

from Chemical and cngineering .eJe, o3 lraverdber 1467, gepends on Dlowing <onnhections Detween gales 1 order

Copyrignt (1967) Americdn -nemi:a. >0C.e€ly Co configure 4 function. [Rat works fine in Demor)
7 4 7




devices, from whicn the technrique was bCTrowed, wnere

0o more than 5V per cent of the elements must be
programmed, but in a logic device, as meny as

90 per cent of the gates are needed to implemenr a
given logic function. To ger arvumd Cnis problem, PLY
maoufacturers have limited ¢ nsity to no more than a few
thousand gates and to a few predecermined logic Ctypes.

The antifuse array overcomes this density
limitation by establisning tne interconnections at
predetermined locations in order to implement a
particular function. Tne aatifuse structure is at
least su order of magnitude smaller than comparable
bipolar fuses or most electrically programmable
elewents .

In the prototype device, the basic building block
from which all logic functions are consiructed 15 a
configurable logic module. It nas eignt inputs and
one output capable of implementing all two- and
three~input variable functions and some four-input
variable functionas. Tne module, cnosen for its
efficiency in implementing Dotn comoinatorial and
sequencial logic, can also te connected to form latches
and flip-flops.

The modules are organized iike a gate array inlo
rows and columns and separates Dy wiring chaanels, dut
unlike a gate array, tne Actel device incorporates
segmented norizontal metal interconnect tracks in the
cnaonnel regions. Tne inputs and outputs of the logic
modules sre counected to dedicates vertical metal wire
segments , between horizontal metal interconnect
levels. Other vertical wire segments, not dedicated to
any module output or imput, are also provided for
vertical interconnection. Antifuse elements are
located at the intersection of the horizontal and
vertical vire segments and betueen adjacent horizontal
and vertical vire segmeats.

An satifuse is similar to tne vias on a gate
arr.y, where large numbers of potential programming
sites can be incorporated, with only a small fraction
needing to be implemented in any orne application. In
the 2,000-¢equivalent-gate prototype developed by Actel,
295 aodules containing 112,00V programasing elewents and
60,000 cransistors sre incorporated onto a
260-by-360-ui.12 die, equivalent 1n density to many
gste arrays. Similar to a gste array and unlike PLDs,
the Actel Jntifuse-based array needs no predetermined
hardwired lstcnes or flip-flops. Tney can be
1mplesented anywnere in Che array to sulf the
requirements of the ayplication. Aiso unlike a8 PLD,
tne 1/0 structure can be quite flexible. any L/0
module can be configured as an inpuc, output, or
bidirectional 1/0 at the user's discrerion, by simply
programming the appropriate antifuse. (Reprinted from
Electronics, 18 February 198¢, copyrignc 1988,
cbraw-Hill Inc., sll rignts reserve.)

Laser microgachining brings quick prototypes

Elron Electronic lndustries nas introduced its
Quick gate-array development sysCem, wnicn sllows s
sophisticated operator to produce & 2,500-gate array
double~level-mecal CMOS array in minutes. A
10,000-gste srray can be generated 1n 40 minuces.
six feet long by four feet wide by five feet nign
Quick-srray system incorporates a neodymium-yCCrium-=
slusinium~garnet frequency-doupied laser tnat cuts tne
interconnects to any gates the design will not use.

The laser is under the control of a nost computer based
on s Motorola 68020 microprocessor. Integral co the
system are special blank arrays wiln a proprietary
design tnat modifies tne upper cwo metal layers.
modifications sdapc the array Co tne company'’s
sicromacnining process. importantly, tne Elron laser
micromecnining Cecnnique can de used only witn base
8frays that have been modified Dy tne circult companies
10 four vical areas - input/output celis, core lojic
array, core routing, #nd the rore interiasc witn the L/J
cells. (Excracced from flectranics, 12 Novemdper .98,
copyrigne 1987, McGraw-Hill Inc., ail rignts reserved)

Tne

Tnese

Mobile ASAC may do the Job 12 mibules

lasa {ndustries nas develo’ ed 1ts quick-turnaround
gate array pretotype system that features & Laser-based
girecc-writing technique. Tne system wvill be availadle
in the first quarter of 1988, and vill bde aole to
produce completely packaged, fully functional
appiication-specific ICs 1n a few minutes, or for wore
complex ASICs, a few nours. Tne system can be operated
oy unsophisticated users, and it requires no special
equipment or plant modifications, except for cabling
and power requirements. Lasa's QI-GA system is Dased
on the additive interconnection approacn, in which
metal lLines are put in place by the laser.
Specifically, lasa’s laser-initiated method is based on
laying down interconnecting metal under computer
control witn the assistance of GDS-II, tne standard
formatted layout program implemeuted by most CAE work
stations. lIutegral to the QT-GA system 13 a complex
multiprocessor control system that fits a card cage
above the laser-positioning and process cnamoers.
32-bit Motoroia oBU20 microprocessors, four Lé-pit
controllers, control electronics for eacn oi four
robotic-arm mecnanisms, and eight Mbytes of CRAM for
storing and reformatted data from tne GDS-II tapes,
form tne core of tne system. (Extracced from
Electronics, LI Novemper 1987, copyrignt L3987,
McGraw-dili Inc., ail rigncts reserved)

Two

Fast logic gate array

Sony (Japan) nas developed an emitter-coupled
logic gate array that executes a command in ouly
8y triliioncns of 2 second. It nas several hundred
gates, far fewer than slower gate arrays, wnich nave
several thousand. Tne new gate array can De used i0
minicomputers and supercomputers. (Extractea from
Asian Wall Street Journal, 19 October 1387)

Motorola's 80 per cent gate utilization

Three levels of mecal 1nterconnection and a new
power-bus routing scneme are helping Motoroia lac.
redefine the meaning of nigh density in CMOS gate
arrays. No longer must arrays hog huge amounts of real
estate or boast a gargantuan gate count To deliver a
lot of usable logic.

That is tne message denind a new family of
triple-mecal, 1 CMOS srrays from Motorola. Tne nev
series promises up to 80 per cent utilization of logic
on channeiless master slices ranging from less cnan
0,000 cotal gates to over 1u0,000. Comparable
10U ,000-gate arrays frow other companiss deliver at
most 50,000 usadle gates.

Tne aoility to program gstes with all tnree mecal
layers snd the use of a flexible power-bus routing
scheme result in more efficieat use of logic compared
to competing cnannelless srchitectures usiag the tnird
level of metal only for power distribution. This maces
for more efficient use of ¢nip real escate.

Tne new family sports typical internal gate speeds
of 300 ps on fanouts of 2 pF ac 25°C and 5 V It aiso
nas a flexiDle bond-pad structure sround Che peripaery
that can sccommodate eitner wire donding or hign-pin
count tape-sutomated bonding. Wire bonding offers up
to JU0 input/output pads naving & picen of 5.6 mils.
Tne current TAp will support s total of 460 ground,
power, and 1/O psds on & 4.0-m.1 picen.

Tne new HDC family will consisc of 10 masCer
slices, spanning from 5,670 to 10,332 tocal gaces.
Tne total die size of tne smallest HDCSUOO array 1s
159 mils on a si1de, and Cne Diggest fapiiy memder
measures only «3) miis on & side. OTner chnanneliiess
arrays in tne 100 ,U00-gate range are mucn larger - as
siuch as 597 mils ou 3 side,

Initiaily, Mocoroia's ASIC Division is offering
thtee sea-nf-gate master slices for lo,uul-gate

atrays. Joining tnose three family mesoers in (ng




first quarter of 1988 will pe arrays tor gate
impleasncactions toctalling 5,U0, 8,00y, LU0y, 2,000,
«3,000, 02,000 and 80,U0V gates.

Mocorola product managers estimate per-umit prices
vill fall in a range between 3U.U0S anad 30.UUE per
usable gate, depending upon package selection anc
array density. Nonrecurring engineering cnarges of
betveen $35,000 and $.50,000 will pe placed on array
designs ranging from lo,Uul to LUU,UUU gates.
Motorols is launching tne series vitn LZ-to-lu-week
turasround cycles, from tne time customers sign off on
a design to the shipment of the first prototypes- The
turnsround times are expected to shorten during the
coming year.

The HDC series, also dubbed thne "Max" tfamily, are
made from s process Motorola calis TRIM, wnicn mot only
stands for tripie—leveli metal tecnnology out also
refers o the process's adiiity to cut the silicon real

estate usually associatec witn large semicustom logic
arrays.

Like other channelless array ar:nicectures, tne
uew Motorolas HDC faamily uses oxide isolation to
separate gates. A primary cell is mace up 9t taour n-
and four p-cnannel transistors, wnich can implement Iwo
2-1aput NAND gaces or iogic. 1ine celi can aiso De used
to create |l bit of single-, dual-, or four-pore
randos-access memOry Or 6 Dils Of read-oniy memory lone
transistor per dbit). The arrays wili support
16-py-9-bit configurations 37 RAM in up Lo Llo-sD-tC
densities, or i6-by—-9-Dit ROM conirgurations for up to
32 Wbits of storage. (Extracted from Electronics,

12 November 1987, copyrignt 987, Mcuraw-riil lnc., ail
rignts reserved)

Nev loung-term storage DRAMs

Researcn Corp. Tecnnologies t Tucson, AL) 18
patenting and licensing new gailium arsenide (LaAs)
Dynamic Random Access Memories (D-RAMs) that ofrer
long-term storsge and nondestructive readout of Dinary
data. The D-RAMs, wnicn were invented by J.A. looper
and nis colleagues st Purdue University, are only
slightly sore complex to develop tnan a single
transistor, need 20 per cent Ine cnlp spece of
multitransistor static RAMs, and can operate up to
120°C. Also, nign-censity ¢ynamic @emory is made
available to GaiAs cesigners tnrough the D-RAMs. Tne
"buried potential well”, on whicn one of the D-RAMs 1s
oased, 18 2 buried region of doped GaAs tnat, altnougn
ot paysically lLinked to the D-RAM's sole Cransiscor,
influences the flow of currenc througn it.

Prototype GaAs D-RAMs can be reaa an 1infiniCe
ousber of cimes, and can maingaid a charge at room
temperacure for considerably long amounts of Cime
vithout refresning., Tne buried well concept 1s
compstible wiln botn CsAs MESFET ana MODFET
transistors. It includes an adjustable barrier chat
stays nign for staple scorsge dbut can be lLowered for
simple puncn-through information recrieval. Ine mewmory
cells will 1ncorporate sl of che aavantages of Laas,
including rapid speed switching, low powver dissipation,
snd resisCance to damage 2y radiacion. (Extractes frow
Electronic Data Processing, 3 February 1983)

A RISC chip this spring

Mocorols Semiconductor will offer s
reduced-instruction-set “compufer 3-cnip set in tne
second quarter of 19584, [t was generally xnown :Inat
Motorols was working on & AL5C cnip sec, but Lhe esriy
planned introduction of the product was & surprise.
Tne company will ofter a j-cnip setl %ased on (ne
Hervard srchitecture, and s1l) also otfer a complete
syscems solution, including ceveiopaent software. .n
addition, Motorola nas announced Lnat some 2« customers
nave commuitted TO Lls new J.-01C dcxn[,n. witln
200 customers still evaiuvating 1t, Toe cnip sel
festures a central processing unit, and two
cache/memory-management <nips., 7Tne RIsC cnips dre

fabricaceg vitn 3 l.5-micron qouble-metal

dJoub le-polysiiicun CMUS scalaoie pracess. [mportanmtly,
Motorola does not feel tne RISC coxp set will
cannibalize tne company's successful
complex-iastruction-set odUuu famiily. Motorola
marxecing director J. browne sees [hree possidie growia
paths tor the coampany: RISC for nign-speed
applications 3nd new customers; the s&Mi tor existing
users wno neea (O maintain software compatibility;, and
08U users wno will use r.e RISC cnips 1t Cthelr marxet
gemands 1c. (Extracted from Electroaircs, 18 February

19438, cogyrl.gnl’. 1988, McGraw-H.1l Lac., all ragnes
reserved

Che-chip ADUs teach 2 GHz; others nit l8-bic accuracy

Briven by the needs of video and digical signai
processing among other things, single-chip ADCs are
rising to the occaslon, reaching s$a3pling rates of
2 vz ano resoiutions of 18 bits, slbeirt not
simuiCaneously. Io stretcn tnat far in pertormance,
nowever, arcnitectural design alone may not be enougn.
indeed, advances in mortar and brick - in tne form of
sdvanced processing -~ are jusC as essenlial in some
cases .

30, wnile some designers are dusy describiag
m000l1TAS Wrougnt Wwith such techniques &s pipeliniag,
error correction, sampling-and-nolding, recursion and
foiding, otaers are revealing tne biMO3 and
leading-edge Dipolar processes making possidle tne
tecnniques or coatributing Lo Cie speec of operacioan.
One unusual converter, tc be descrided by eagineers
from Anaiog Devices inc., Wilmingron, Mass., is nxgnly
representative ot the new dreed. Iinteades for
audio-digitai-signal processing and designea Dy votn
analog and aigital experts, che l § device coaveris
1ts le bits i1n five successive (recursive) passes
tarough 3 «-51t f!ash subconverter, each Cime narrowing
down 1ts range. Lt accepts 1Cs sc 1npul signal ta. ougn
an on-2ca:td sample-and-nold amplifier. To dv sll tnat,
tne cnlp’s circuats are carved from bi1(MOS - C105 for
1ts compiex Logic anad ourpul registers, bipolar for its
sample-and-noid anc octher amplifiers.

Anotner nign riser, from Pnilips Researcn
Laooratories in Sunnyvale, Californis, 1s an d-oit,
LWO-Midz flasn ADC wicn a twisc - 1t folas 1Cs 1nput
signal e1gnt times, i1nterpolates some 0 Che owre
significant d1ts, and uses the same COTpArators a
aumber Of Cimes. Tae 1dea 13 [0 Cut the nwmder of
comparators - to o0 from the 15> conventionally
needed - 4nd reduce die $1iZe 30 as O resiize Che
stringent signal and cloeck timing distributiun needed
to achieve the nigh speed.

sti1ll snotner way to get hign resolution (sbove
8 bats) at the speed of flasn ADCs - without cne
atctendsnt nscrdware - 18 with pipslining. Oue caip tnac
does jusC tnac comes from the Electronics Researcn
Laboratory at the University of California, merkeley.
.ccording to designers Sensc Ray and Psul Gray, to
saintsin 1) Dics of differentisl liaesrity, three
stages of pipelining slone vere not enough’, zhey nad
to add a segoenced DAC to correct srrors. Ine
resuiting design couid run ac L.5 sillion sampics/s
wnen fabricated in J-r CMOS. Ilnetead, the cesigners
cnose to optizize fof least srea. Tne resuit:. speecs
of 250,000 sampies/s and dimensions of 1.4 by i.0 aus,

Pipelining sppesrs sgain i1n Cwo other CMUS ADCs.
(ne exnibits nign chrougnput (I MHZ) and iinearicy
(12 oits) witn relstivery iactle circuitry. Tois 1s
acnieved Dy cascading 1-0iC ADCs and using & capacitor
averaging tecnnique Lo correct crucisi errors. Tne
otner sCrices at VU Mz 4nd resolves b Dils O
digitaliy correcting errors 4nd sutozeroing 1Cs
ditterencla. cosparetor/sample-and-nolc circuit. Ine
ficst i1s 4 joint efrort of tne Departaent of Liectrical
sno Computer Engineering aC cne Universit; ot liiinois
in Cnampaign-Uroana and ATeTl sell Lsvoratories, Murray
d1il, N.J., the second Nalis IfOG Various ¢groups &t
Hicacny wtd. 1n Toxyo.
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Top honours for speex go to Nippon Telegrapn ang
Telepnone LS Laborator:ies’ Sipolar tlasn o-pit ADC,
It samples at a blazing . jirgasampies/s. another meaal
vimner, this time for resoiution, 1$ an i8-01t
pertormer from NEC Corp. witn lu—do signal-to-not e
tatio and 0.00) per cent total narmonic distoction
(Reprinted from Electroanics, LD Feobruary Lo,
copyrignt 1988, McGraw-tili Inc., all rignts reserved)

How Co measure a processor’s performance in the real
wvorid

Most users of desktop computers are on the lookout
for macnines tnat offer more performance, but that
desire must be temperea Ly tne realities of 3 systea's
cost, size, powver consumption, cooling requirements,
and other factors. So tne Zoal ol compuler maxers 1is
to design macnines tnat deliver tne aign performance
and still fit a user’s budget, operating eavironment,
and desk space. Figuring out tne performaace of any
given system while taxing into accouat all of cnese
variables is hard to do. Tne Advanced Processor
Division of Intergrapn Corp. thinks 1T Ras come up wiln
a vay, using wnat it calls zips deasity.

Used alone, maps, or mill:ons of inscructions per
second, provide oaly a rougn measure of power. A
detter criterion 1s VAX mips, with a J1gitai Equipaent
Corp. VAX serving as tne standara for comparison. 1Ine
COmparison 1s somewnat mOre precise 1n LRat case, since
it provides a constant to measure against. put VaX
mips still only measure sneer speed.

Mips aensity 1s a [ar more precise gauge than
eitner raw mips or VAX mips. It accounts for
performance, or efficiency, wicn respect to pnysical
size, pover consumption, anc cost.

Obviously, the more compuCing pover compressed
into & given area, the more dense tne macnine. witn
the C300 module occupying just i2 square inches cf
board area, it delivers consideradly more computing
pover than competing pProcessors, Wnicn require more
board ares to accomplisn tne same functions. Tne size
of tne compute engine i1s critical oecause it atfects
the number of boards in tne system. Too many boards
devoted to the processor means [ewer expansion $10Cs 10
the machine.

Tne C300 also provices adout 13 times more
processing power than a 638020 for every watt of power
consumed by Che systen processor. Cxcessive powver
dissipation can drastically aslter a system's poreatial
location in an office, 1ts reliapility, or 1Cs cooling
requiremencts. Finally, tne C3u0 outdoes 1ics
competitors at the basic level of cost. It i1s more
cost-effective thnan tne otner computation engines by
six times or more. (Reprinted from Eleccronics,

12 Novemper 1987, copyrignt L¥87, McGraw-Hill Lnc., all
rights reserved)

MNew cnips for fast design

A company in the United 5tacCes 183 Taking a new
approach to creatifg tne computer grapnics needed for
snyching from molecular mocels to designing and
rotating tespols OF cars on a screen.

Designing three-dimensional models and
calculating, for example, snading and lignting effects
as they rotate requicres a loC of computer power, and
systems that can do tnis usually conrain specisl
grapnics cnips addes Co stancard microprocessors. osul
these nave & limited nuaber of functions. They can
also take several nours to work out successive frames
depircting rotating images.

Now ATl nas cevised a way of building a poweriul
graphics sysces from comoinations of miny digital
signal processor cnips (D5Ps), wnich sre siready wideiy
used in telecommunications equipment,

The system, cailled tne Pixel Maczine, reiies os
tvo diffecent sorcs of parailel processing. Oane 1s
pipelinec parailelism, Wnere eacn Caip 1n a coaim or
pipe works on 2 diffecrent parc of the same provies.

Ine otner form tmvolves an array of processors, eacn
doing the same ]OO bul vorxing on different elemeacs of
a picture. Tnis aetnod can De used L0 caicuiate tne
snadiag and Ligntiag eifects oo each element of a
retating rmage.

Tue papeline of DSP cnips has the sdvantage tnat
users can chnange sottware imstrucCions according to tne
task i1n nand, making it more flexidle than mscnines
based on ¢nips dedicated to specific types of design.
Using each chip In s pirpe ke carry out airiferent parcts
of the same job is a good metnod for rocating the
1mage, or for cnanging the Textures on Che surface of
an image, claims ATAT.

Tae pipeline first processes information on eacn
frame of a moving image and then passes tne resulting
dats on to tne array vhicn can calculacte shading
etfects for eacn version of the image.

ATST says tnac designing nev frames of an image of
recursive spneres (spneres whicn are surrounded by

smaller spneres wnicn, in turn, sre surtounded by smaller

spneres) taxes Less tnan 30 seconds. (This firsc

appeared in "New Scientist”, London, 21 January 19838, tae

weexly review of science and techanology)

Ixys postpones plans tor smart-power cnips

Last year, 1t looked as 1f Ixys Corp. wvould be tae
first chip maxer o achieve smarc-pover capability -
tne cosdining of low-pover logic devices and high—pover
output devices on the same cOip sudbstrate. Tne
saa José, Calitornia, company pianned to put Mirrorfcl,
1Cs nigh-voltage pover device, on the same substrace
with ‘one of twoc low-pover pulse-vidth-woaulator crips,
resulting in greater inCeyration and savings 1M Doarc
space. However, Ixys ran intc problems packaging
MicrorFET, and tne device nas yet to go 1iato
production. Wnat 1s more, the company now believes
customers will not buy a combined power anad logic
enip. So now Ixys dDas put its smart-power tecnnology
pians oo nold. Inscead 1T will add addicional logic to
tne MirrorFEI: ctemperasture- and current-seasing
circuirtry.

Tne two control logic devices, the IXM3150 snalog
current-mode pulse-widtn modulator and the LXDP610
digital pulse-vidth modulator, sre already on tne
market and adoing well, but tne MirrorfFET azplifier nas
yet to roll off the production line. Wnen it does, it
will be sold separately, ratner thaa ou the sa®e chip
as one of tne two pulse-widtn controllers.

MirrorFET, named for the current-sensing lesa cnat
produces s current drain 1/1U0Utn of che sctusl crain
current, £an i1nto a packaging prodles wnile unaer
production. Tne device, now in preproductica, snould
be 18 production in the next few montns. (Reprinced
from Electronics, 12 Novemper 1Y87, copyrignt ivsl,
McGraw-dill Lonc., all rigncs reserved)

New breed of pipolsr cnip being developed

IoM Laboracories (FRG) 1s working on a new bresd
of bipolar cnip tnac msy lead to the implemsntation of
bipolar gesign into VISICe for consumer products, wnicn
require (ov power, and for dats jrocessing, vnich
requires n1gh speed. The resesrcners are developing
prototype cnips with pover dissipetion of SU-micro-w
and a speed of 800 ps, vith even betrer spacifications
in the offing. IoM's new complementary-transistor-
logic IC does not work on & vell-defined base current
like conventional dipolar logic ICs. Insteaa, 1T uses
BANOT ALY cCArrier cnarges to produce tne currents for
switcning tha output Cransiscors. 1Inas is now 1¢C
derives its name-charge-duffered logic (Col). Since




only Low dc curremts fidw 12 $laucoy, Che idM Jevide's
average power COGSURPLLON 3 Tfeduled TJ UMUD Lewels.
ine pasic O [C comsists o1 Inree 3iodes and a pap/np
CTans1istor pair at ctne output. [b2 acnieves thne

800 ps, 50-wacro-w speciticazions 2y using <onventional
.2 micron tecanology and a WV Mnz swatcning
transistor. (bM says that a . ps, and iess Cnan
10-mcro~W level can be reacned 1t 1. -mcron testures
ana a 1.5 GHz pap are usea. iFrom tiectromics,

17 December 1987, copyrignt id6;, Mcurawdili lac., all
TigAts reserved)

New RISC processor

Advanced Micro Devices (AMD) will detiver
tesc-site samples of a 25 Mrz Reducee instruccion Set
Computer (RISC) processor as ot Decemper 1¥87. Ihe
AMISUUY chip can operate at 23 mips pean petlormance,
versus Sum Microsystess' new Spars RiSC cnip ana IoM's
RISC cnip used in tne &T PC computer, wnica potn
operate at U mups. Also, the new cairp car JperaCe
tnree to five times faster than intel's olioo
microprocessor. [t will be used Dy computer
manufacturers as the core processor for iow-end
vorkstations, Rign—end WwOrKksCations and super
TINLCORPULErs, PrimMAriasy 10 3ppalcatioas sucn as
computer—aided design, manutaciuring or engineering
(CAD, CAM or CAE), grapnics and JeskCop pubiisning.

For hign-end uses, the AMINUJ cnip can De desigues
mnto a worxkstation for engineers, rainer (han as
general office computers, ana cest suitec for very fast
ausper-cruncning and CAD, CAM, CAZ ang 3-D

sisulations. Full procuction of tne AM230uJ coip will
vegin in Marcn 1988 and AU YOOU-Dared macnines wili be
svailaple in late 1983. A version of the unix system V
operating system, which wili Je usea tor tne aevw inip,
vill be svailaole in lace summer l360. Extracted trom
PC veekly, 24 November 1937)

New metnod for producing Large-capgacity mewmories

Japan Syntnetic Rupoer ana UCn {selz:um} nave
joinctly developed a nign-resolution dry developinyg
method and a nev resist for producing lLargz—capacity
memories. Their so-callea "giffusion ennanced
silylacing resist” technique can produce Iifcuils as
seell a5 0.5 microns. Tne new J5R Plasmasx resist nas
only one layer but works like 2 multiiayer resist, and
maintains patterns even at 572°F. Using Plasmass 1T 1s
possiole Co process more tnan taircy o wafers/nour,
vitn befIer resolullion than existing metnods.
(Extracted from Asian wWall Street Journai,

7 December 1987)

loM-bi1t DRAM developed and testeu

Mactsushits Electric lonauscriai (Jspan) 1is
developing & 16M-bic DRAM and nas already vegun CesCs.
Otner Japanese semiconductor producers are still
worKking €O commercialize 4M-oic DRAMs. Mactsusnits
expects to begio shipping 1Cs nev chip by mid-iyyl.

The device uses & priating widen of 0.5 micron and nas
a record access time of 65 ns. It measures 0.15 square
incnes. Matsusnitas Eleccric Industrial is tne second
company €O coms up witn & loM~oit DRAM. HNippon
Telegrapn and Telepnone was tne firsc, (Zxtracted from
Asian wWall Screet Journal, « January ivse)

S1iicon sandwich for fascer cnips

Tre ultra-fast microprncessors needes for the
computers ¢ tomorrow may noc consist of siiicon, duC
of a combinstion of silicon snd germanium. Evan Parxer
and Terry Wnaii at the University of Warwice are
wOorking on & cnip tnal vill operete up €O UV Cimes as
fast ss coaventional silicon cnips. [ne new cnips also
Loox 88 Chougn they could De mdde o emit signt., It
tNis proves true, they could De used as Ctne Dasis for
opcical compucers.

Parcer’s team aas wade 4 sanavica of aiternagirg
layers O s1i11con ang germanium only a few scoss
toick. lRey used & Cecnniyue Callea molecular dveam
epitaxy, whica enadled them Co grow Che tain layers 1in
a careful'y coantrolled vay.

ine addicron of germsnium results 1n a structure
witn properties arfferent to ertner germanius or
silicon. Pareer calls 1t & “designer semiconductor”.
The silicon and germaniul atoms, waicn nave difierenc
Lattice spacings, tase up each otner’s atomic spscing.
(his, and the fact thaC the layers are so thin, CreatCes
8 compression effect oo the layers - comparable to
450 people standiug on a timy silicow chip. Under
these cooditlions, [he eleclrons C3n BOVE SUCh wore
quickiy through (he material. Urowing Chne Layers
togetner also crestes wnat 1s caliec a “superlaccice”
etfecc, wvnere tne electrons can be persuaded 0 move
SCross Che dDandgap Delween the conduclloa and ne
Vilence dand more easily Chan in eitner silicoun or
germanium.

This opens up tne possidbility of growing tne
stfuccure $O N3t tne electrons emit lignc
efficientiy. Tne macer:al could pe uses as a
PROZ0eCector TO receive lignt and convert it 1nCo
electronic signais. Varying tne amount of acdea
$erm4nium CRanges tne strucCure and the propercies of
tne <nip.

Currentiy, gallium arsenide 15 regarcec as a good
prospect for raster enips. bt 1t 1s diffacule co
manufacture and to nancle. Parker's cnips could take
advantage o: the nignly deveioped msautaccuring
tecnaiques for silicon cnips. (Tnas £irst appeared in
"New Scientist”, wcudun, 7 January 1986, the weesiy
feview of science and techunoiogy)

Microcnips put Chemselves to the Cest

Faziure of a cnip 1n equipment for air traffac
control Or a nucledr power stallion could cCause a
alsascec. Plessey, che sritisn electronics fire, nas
now developea a way of designing cnips thac 1t savs
will be mucn sates for these applications. TIne cnips
can Cest themselves ror faults im V.o seconds. [nese
tescts, accoraing to Plessey, sre far wore exnaustive
tnan cnecks cuffently carriec oul at the ena Ot caip
produccion Lines. Iney also sesn that Che colp can be
tested as frequently as needed, and 13 Out of use oaly
very driefly. Untii now, chRips Nave oeen Cested Dy
putting o si1gnals cailled cesC veccors, snd cnecxing
the output. 1Inis process nas to be repeatec many Ciaes
Lo cneck tor ail possicle faulcs.

Plessey bDelieves tnat tnese cnips - the first of
wnicn are beang used for Navstar sateilile recaivers -
are the only ones in the worid to nNave sutonomous
self-testing circuits. Tre ability Co self-test i1s due
to s software package called SHADE, whicn calculates
all che vays 10 which Che chip cOuld yo wroog. Eacn
fault 135 descrides by s digital word - a series of Ls
and Os - and scored on & floppy disC OF other memory
device. Customers buy tne disc vith the chip snd
mnstall the fault lidrary on @& personsl computer. Eacn
cnip nes one spare output pin or terminal. To tesc &
chip, users send a digital pulse 1nto this pin. TIne
signal cnac comes Dack, basically s striag of Us and
18, 1s auCcomatically compsred witn the Lidorary of words
on tne computer. Tnere 1s only one word Cnat 1ndicates
cnat the cnip 1s working perfectly. All ochers cell
the user tnac somelning 18 Wrong 800 wRsC 1T 18.

Wwilliam Losling, the technicsl direccor of
Yieswey, says Cnut tne self~Cest cnips are
five per cent siover and 10 per cent digger tnan tneir
conventional counterparts. Blgier Cnips need gore
$1L1Con and 80 ¢cosC mofe. bul Decsuse CRe CRips Cest
themseives, Chefe is N0 NEed fOr convenCional Cesting




equipment (costing $.v ziliioc to $iv miliion) ac the
end of every procuction liie. [ne advantages aac
disadvantages balance out.

Plessey specializes in application specific
ingegrated circuils (ASICs), wnicn are cnips Tnak are
designea for particular Casas. Inese are bDecoming sore
popular than standara cnips. However, eacn new
customer s ueeds require new desiga. O average every
gate, or colliection of traasistors, on a silicom cnip
adds soother £2 to tne cost 2f designing tne cnrp.
Today's complex chips can nave LUU,U00 gstes, and every
50 gates can take 3 vees to design.

Plessey began developing tne SHADE package four
years ago to try to speed up the design of ASICs, and
o mske (Nem cheaper. AL Che same Cime, the company
carried out a study Char snoved that testing chips by
conventional Cechniques wouid be so difficult witn cne
very complex cnips of tne future that iI wvoula Cake tae
useful lifecime of tne cip td do 1t. SHADE noZ ouly
tests tne c¢nips very quickly, 1t nas brougnt the cosc
of designing the caip down Co 30 pence per gate. Tne
ais is 20 pence.

Plessey snd the Ui Ministry of Defence are
carrying out final tests of tne self-testing coip.
Sext, Plessey will look for a partner to provige 3
back-up source of tne tecnnology for i1ts customers, by
licensing a chip sanufacturer, or a softvare company.
i{This first appeared in "New 3cientist™, Loncoa,

28 Jenuary 1988, the wveexly review Of sclence and
techaology)

One million transistor enid

Incel s developing a one s1llion traasistor
WiCTOpProcessor cnip, model 50«80, 2 successor to 1its
275,000-trans1scor model 80380, and i1s Crying to reduce
Che average Cime it taces to design a logic eaip to
under one year, sithougn crifics note [nag sucn a
deadline could lesd to errors tnac couid mean
multimillion-dollar delars and emparasscent, anc
compete against firms sucn as Motoroia.

To nelp nascen tne design process, Latel has
adopced some basic principles from makers of autos, air
conditioners and rifles, who «now the merits of
building new products from ola parts. LIncel indexes
and stores each feature 1ts designers develop, so a
proven feature of the 80180 can de liitesd from thne
electronic library and usea for ctne 8U«d6, even 1f
maodi1fied for 1Cs newv ise. However, every sect of
circuits in tne library must de perfect, since an error
usde in one cnip could be expanded 1n speciralty
€iTcuits used in everytning f{rom cars Co ovens.
(Extracted from New Yorx Times, 6 January 1933)

New series of 32-bit cnips ana peripherals

Hitachi, Fujitsu and Mitsubisni have uvaveiled tne
firsc of a series of 32-bit chips sad peripnersis
asinly simed at engineering workstation masers
worldwide. Hitachi said the Gmicro-2UU microprocessor
unit (MPU) ic developed under s development-sharing
schems vill be offered 10 ssaple quantities in tne
second quarcer of 1988 and outpucr asounts 10 Che third
quarter of 1988, Tne tnree firms sre an ad Noc group
sharing in developing tne made-1n-Japan "Tron
("Real-time operating systea nucleus”) microprocessor;
Tron wvas 3eveloped by Toxyo University Professor
K. Sakamirs as & standsrd arcnitecture for MPUs and
personal computers. Tne umicro-iu0 can support » Tron
opsrating system, Unix systems, sand murll-Caskling-and-
windowing. Tne Gmicro-200, raced at six mips by EDN
bencnmarx cests and four mips Oy whelslone Dencnmark
tests, uses a3 distributed memory cacne, multi-sequence
pipeline and norizontsl microprogramming. Meanwnile,
Fujitsu nas develnped a direlt memory access

controller, nterrupt request coatroller ame tag
memory, all peripneral cnips tnat vill pe oifered in
the Chird quarter of L138s. (Extracteu from

Metaivorking News, i8 Jaauary 19a88)

New tecnnique {of drawving circuit iines

ditacn: (Jjapan) nas ¢zveloped s tecnnique for
drawing Cirucit Lines oaly U.) micron wide. Taus will
enable 1t to produce a 04 M-bit DRAM. Lov-tewperacture
dry eccning 13 used [O Lmprove processing precisioa,
and liquid nitrogen is used to cool the silicon wafer
to -W0°C. Tais deters cnemical reaciions betweea
sul fur fluoride snd silicon. iitachi war s to use
1ts oev techaology to make 3-D semicoadu.tocs.
(Extractea from Japan's Econowic Journal,
29 Sovewver 1937)

Electron accelerator for etching coips

Sumitomo Heavy Industries (Japan) will imtroduce
an electron sccelerator for etcning léM-oic
wicrochips. [t uses s powerful magnetic field to
reverse tne direction Cnat electroms travelr. It
accelerates tnose electrons almost to the speed of
Lignt. Tnis produces extresely scrong X-rays tnat caa
eten V.5 micron wide circuils oa & silicon carp.
Sumitomo Heavy industries ciarms 1Cs accelerator 1is
saaller tnan conventional equivaients. Tne device wili
be available 1n sprang 1Jo8. (Extractec from Asisn
Wall Screet Journal, 18 January 1938)

RAM works at toom !t}Et.tﬂf!

Fujicsu nas produced 3 & Koit nign electroun
m0bility transistor (HEMT) scatic RAM that worxs ac
room temperature. Tne devic: nas a 0.5 as access Cime,
a rate tnag vas acnieved by reduclag Che gate lengea to
V.5 microas from 2 mrcrons. Ine 2.7 by 3.0 am HzMT
cnip incorporactes 29,99« transistors. ITne cnip
features four blocks of | K1t memory cells, waicn are
configured 1o 32 iLines Cimes 32 coluans in a 1,024
times «-01C architecture. (Extracted from Electromic
Engineering Tecnnology, 1Y Octcber 1967)

Electronic beam macnine for chip making

Perxin Clmer has developed sa elieckronic beas
machine tnat could revolutionize tne smaking of custos
electronic cnips. Tne uniC nas been inscalled at cne
European Silicon Structures (ESZ) planc in Rousset,
France. Tne unit writes the pactera of chne circuic
directly oncto the silicon wafer, wnicn nas been coaced
vitn 3 layer of resisct. (Ine conventionsl tecasique is
to expose silicon Co UV lignt through a mask.) ES2
vill use tne device to make stsndard cells tnat are
custom designed co carry individusl features sud
per formance according to customer specificactions. E52
vill offer cnips in volumes of up ¢o 1VU,u00 units.
Such & small volume usually csanot be ecomomically
produced using UV metnods. E32 slso prosises micn
faster delivery (tvo to four veeks) than normsl (up to
18 veeks). Tne Perkin Eimer unit can produce up o
30 wafers/nour, esch witn 400 circuits. Tne fascestc Es
sacnine previously asvsilsbie producsd three to four
vafers/nour. (Extracted from "New Sciencist™, London,
15 Occober iy87, tne veekly review of scisace and
tecnnology)

Hign temperature transistot

Noren Carolina Scate University resesrchers made a
mi1croeleceronic transistor that operates 1in
tesperacures up o 1,200°F. Tne nev chip uses
si1licon cardide inscesd of tne crystaliine silicon
usually used for computer cnips, Commercial and
arlicary applications are being deveioped dy Cree
Researcn, a firm spun off from tne university. Cnips
that are able Co vitnstsnd nign tesperatures could oe




used 10 1mpr.ve the efiilieniy of engines, nemucal
reactors and furnaces. MNISL MICTICNIps cutfemtiy ia
use ¢top tuactidning delore Che Cemperalure redcnes
boiiwng pownt. (Zagractel irow Duziness seea,

25 January lvdd!

Fastest computer caips set fepurted

¥EC Corp. and [nternational musiness Machilaes
Corp. bdotn laid claia to tae voricd's fasCest compuler
cnips, dut of twa different cypes.

Ia Toxyo, BEC, one ot Japan®s leading electromaics
compaBies, said i1 nad developed 2 one-xilodic randos
access wemory chip witn an access Cime of
570 trillioatns or a second. [t is used witn
superconductors, wBich reqaire cooling vitn liquid
ailrogen (o several hundred degrees dDelaw zero.

The cnip 1s five times faster thaa similar devices
and nmdreds of times fastez thnan other Ctypes of caips
wita speeds measured in dilliontns of seconds, tne
company said. Tne cnip, measuring six miilimeters
(0.2 incnes) square, has a lov power consumpciron.

Is® announce1 that 1t haz deveioped an
experimental dynamic seoors chip, tne world's fastest
of its kind, watd an sccexr tize OF JU diillomcns of a
secoad, tnTee Cimes faster CAan Che cutrent Zeneraiion
of advanced dynamic random 4ccess oenories, of OuaMs.

IbM 3216 the new ceveiopment shows tnal MaMs can
attain speeds approacning Chase Of thelr nign-speed
cous ins , SCaC1C TANAOT aCTess 2WLTOTY CILPS, Orf SRAMs.
(Source lnternationai dera:c Irioune, is Fedruary L380}

Rockwell’s desiga used f5r 3-91% GaAs processor

A aev dit-slice arcihitecture lets Rocuvell
International Corp. move gaiiium arsenise 0 Wi
density levels 1un an 5-21¢ =:1:Topfovessor. Ine chip
packs in 9 00 transiscors oa 3 -.9-by-3.%mm Jie - and
Chat 13 2 record level for LaAs censity. As a3 result,
the processor built by scient:ists at Bocavell's
Microelectronics iesearch and Developaent Cencer,
Maneim, California atzains peak perisrmance of
150 million operations /s az 3.. w.

Ia a3 convenzionas. dit-slice iayout, CaAs device
densities are %00 lov to reacn perforamance levels
geeded Ln some applications. Une accepted Gars design
rule, for example, 1s Tnat no more tnan itwo gates can
be conaected 1D 3 series, 30 inpuls are lLicited. In
CHOS techoology, as a comparison, sultipie~input NAND
3stes persmit much higher gensily.

To get tne Riner density Chat Supports jreater
device speed, Rockvell designers reslignes tne
processor’s floor plan on the Dasis of a Dil, ratner
than g vord. Witn tnis floor plan, one bit from escn
of the registers, aritheecic Logic unll, sultiplexing
logic, and ctne tnree w3 jor internal buses form a bit
slice. This slice 1s repeated e13nt Cimes.

The key change IR the cascadable processing device
is a0 1nceriesved architecture that packs the regiscer,
processing and sultiplexing elements tigntly togetner,
vith Che Duses serving as Che common interface. With
such 8 bus-or ienced srchiteczute, 1Cts snift-out-carry
and snifc~and-0orfow Patns anc 234Cess/ CONEIOL Lines
sre positioned orthogonsily to tne ergnt slices Co nelp
save spece.

Tne artangesent ot e CifCuils Bades Chem much
SOFe compact tnan the usual d1C-siice organization.
Conventionailly, functiona. D.ocks are tadricsted ang
located st separate locations on dit-siize znips,
requiring sany Antercannections anj eatensive fanout
and causing nign line zapaiitance, dul in ine Rotewve.i
baC slize, the 14%s flow 13 30 compacled tnhat sinimun
signal lenitns circumven Che .1MLLSCI0NS Of CdAs
ctecnnology .

ine processor features a Jl-wora-oy-8-3:t
tvo-port regisier file and a fasc exrgpr-functioae
AlU. Also oo snip ife am ergnt-vay saifter, am 301z
address port, and an 3-0i1t function dats port, siong
witn associated coatrol, sulciplexing, and interface
funct1003. A LOWEr—pover vYersion, wOiCh exXRCules
WU wops at «.l w, 13 odbtained by sligntly varying
the process. [ne chip is fabricatee :0 -i.0 V
éepletion-mnde setal semiconductor FET ctecnnology
waen =, gates at the Gads piloc lLine nperated by
Socawe{i foc tne Defense Advanced Researcn Prcjects
Ageacy, Bewbury Park, Califorcia.

Rockwell desigaed tne processor as part of a
coip set to cun MIL-5M-175uA 1mastructions, for
MASA"s Goddard Space Flignt Cemter. A coatroiler
cnip tnaC 1s yet Lo be developed o tne Gaas
technology vill complete the set, wvnich vou:d employ
two of tne 3-v1C sSlices side by sice.

AltRougn the processor 1is orieated Lo Cae i75Ud
instructions, Rocxwell resesrcners believe tne
arznitecture, vitn 1ts 10-D:ir sicrocommand
structure, is fiexible encugn Co support otner
computing appiacations. A reduced-instrucIioa~set
computer 1S Jne possibility bDecause sucn functiocas
as che muictiply-aad-divide :CTOSLeps are coxpasadie
to tnose of RISC. For a )2-dit RISC computer, 2
coutiguration of four of the 8-oic slices woula
be Cne recommended approacn. Researcners slso
believe that tne interleaved layout coula serve to
speed the operat:ion of silicon deviies, and a3
proposal 15 1o IRe SOorks Lo invesIigite this
possidilicy. (Extracted from Electromics,

L0 fedtuary 1J83)

Layiag out Gixed cnLps takes Lp¥ days, ot wveexs

is¥ Corp. Ras a nev way to lay oul custom chips
vith mixed anaiog and digital functions tnat cuts tne
ces1gn cycle [rom veexs to days. Ine piace-amnd-vire
systes works oa the device level, forming funcciomas
logic dpiocks from swsller "bricks” - predefined rous
of transistors and resistors laxd out oa & stiiicon
master slice.

Engineers 1n the VLSI Deveiopsent Group ac IsM's
Systes Products Division 1n Rocnester, Mica, report
their program can produce 77 per cemt or better cnip
densiCies and can Iypically complece & design in less
than 3 aay. Manual cnecxing and anslysis generally
extends the design cycle to aobout five days.

Unlike other approaches Co comoining digiCal ana
analog Cifrcultry 13 Custom snd semICuUSLOS CRIPS, tne
IsM approsch does not rely oo predefined standars
cells. Although such cells cso be incorporated 1inco
s design, the systes's sdvantage 16 that it duiids
circuits from the device Level, so esch circuit oa
the chip 18 tsilor-made for iLs givem spplication.

M’y Resvy empnasis ou snslog circuilry, vnicn
18 0OC essily reused 1o subsequent designs, maxes tne
standard-cell approsch impracticai.

Tae bulk of tne master slice 10 & repested
patcern calied s brick. Zach Oricx is made up of two
fes15L0F Dars sepPSralec Dy TAree Apn Cransistors sac
s pap transisctor. Inese ate 1,296 devices on tne
cnip, plus 1nput/output Pecs, capscilors and some
larger transistors cthst fill out the edges.

For designs witn fixed open contacts, the systes
will automsticaily connect rfesislor DICs 1B series or
parsilel to create different resiscor valuas. Manuai
controls let desijners fine~tune curfent nandiing
capanility and tne mactcning of devices. Wnen aovedie
contacts ire used, resistor values sre suilt oy
piscing contact: on tne tesistor Dars spaced in such
a4 way as O produce the fequired resiscance. A

connection 1s Lhen generaced dDelween Che rasistor anc
the wiriag ¢rid.
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The program automat:icaliv connects d2vices that
require power coanecliions according tu a predefines
aisiridution layout. Again, tnere ts a tacility to
allow designers to manually override tThe prograam.
Tne IBN wiring system also puts down eiectrical aets
to ertner [/0 pads or I[/J drivers, an advantage over
most standara-cell systems tnat do wot give tne
designer a chotce.

This flexabiiily 1s whal maxes the Cool so
valuable. Without iC, tise-coasusing manual
reworking would sake some desiygns almost impossabie.

Device~level vwiring design does have its
shortcomings, hovever. It camnot, for example,
pecoduce chips of tne same complexity as standard—cell
system because tne basic builling dDlacks are
transistors, as opposed Lo gales - wnicn are formed
from msltiple trans:istors. The viring program nas so
far been used on four designs. Toe (oM engineers
claim Co have produced worsking caips on the first
pass is each case. (Extracted from Slectromics,

18 Fedbruary 1988} —

New CransisCoOr $Lruciure for o M-bit DRAMS

Hicacn: (Japans nas come up wita a nev
Lrans1stor strucfure TRAC il Tejards as sultavlie for
tne productioa of 6« M-pit JRA'Ms anc otner
aext-generstlion $eMiICONAUIIOTs. AN LRPUCLLILY 1$
deliberstely incorporates irIa tnhe silicon crystal to
prevent snort CLrCUlls, WILiR somelimes aappen
because 64 M-dit DRAM cnip circuits are Less tnan
0.5 micron wide. (Extractes from Japan‘s Ecomomic
Journal , 9 January 1Y88)

~

Mew applicatioc-specific ICs aeveloped

Aanslog Devices nas gevelopea a pair of
spplication-specific [Cs that recover data from disc
heads at 50 Mypsv, doudie tne rate of competing
devices. TiLe new chips are expected (O ease (nhe
bdbortleneck in disc drive periormance. Ine new [Cs
alsn recover dats at error rates as iow as discrete
active components and smali-scaie ICs. Tne nevw :Cs
are tne AD8W jrecision widedand cnanneli processing
element , and cthe ADBYL rigid-gisc data-cnannel
qualifier. Tne cnips work togethner to generate
low-jitter, accurately positiones digitai pulses
corresponding Co recirded flux transistions on the
disc placter. Tne devices were fadricated with a
4GHz bipolar process, duddoea Flasn, wnich uses
tnin-fils resiscors and complex mixed-signal
capabilities. Anaiog Devices came up wich tne
890/891 as a result of several influences. Inese
1nclude the targeting of marcetls wnere existing
tecnoology msy be insdequste; tne desire to find
Riga-volume nicne sarkets; process tecnnology that
permits high-speed, reliabie cesigns, and an
uoderscaading of the requirements of disc drive
sanufacturers. (Reprinted fros Electromics,

17 December 1987, copyrignt 1987, McGrawidill Inc.,
all rignts reserved)

New dry-etcning metnod developed

Wictacni (Japan) naa eveloped a dry-eccning
method tnac will facilicace tne Vi3l caip proguction
process. Tne substrsce is cooled o pelaw =1009C
80 it can be etcned 10 tne vertical direcCion only,
vithout a protective gas. In current etcning
tecnniques, gas i1s used o protect tne VIs[ from
scratcnes, Dutl this methocd 2annafl de usel tor line
v.dehs narrower tnan u,> micron, Hitacni's new
lov-tempersture dry etcning 2etnod can de used €O
eten lines 0.3 micron wise, anc couid lead £o the
development of o4 M-0:it DRAMs. (Zxtracted from Asian
Wall Screet Journasl, i Fedruarv Lv88,

Sev Vi i compoaent

Synoptics Communications nas unvelrled & nevw VLS
component tnat comdines many Etnernet functions on ane
cnip. Thne new oa-doard tranceiver gets rid of tne neec
for outbouna coupling devices by wncegrating many
functiocas of Synoptics' Lactis Net unsnielaea
twisted—palLr zlnernet aelwork. Witn the chip-level
implesencacion, Etnernet interface card suppliers will
be able to offer snielded and unsaieided Cwisted pair
functioas directly oo & metwvork interface boara. Ine
shielde¢ and unshielded ctvisted-pair products are
curtently avaiiadle to suppliers wenting to integrate
this technology onmto IEEE 802.3 ftnernet interface

caras. (Excractea from Tecnnology Update,

1Y Feorum v 1988)

X=ra s tn cnip proauction

z.27 more powerful computer cnips mignt be
produces Wit K-Tays. by the mid-19Ws, ctne X-ray
procu-+4 caips will dominace toe hign end of tae
$100 _..ili1on/yesr cnip marker. X-tay cnip development
1s being fundec this year wiin $25 miliion 218 U3
Governmeat furis, but odservers say tne Japsese and
European Governments are spending far sore. Gianc
particie accelerators (syncarotrons) voule be usea to
ercn [iaer $emicONAUCLOT CLFCuats Chan ever beisre.
X-ray .1Cnograpuny could produce caips witn up Co
one 5iilion Circuils as against ¢tne ailiion or so novw
possidle. Tne incressed circuit deasity would greatiy
increase cosputing power and speed.

pullding a syncnrocron-based cnip factory would
cost $5uU mailiom, according to C.d. Fergusoa of MII.
¥o single fira nas ine rescurces to dGevelop tne
tecnaclogy. Paoto lithography currently used CO mike
Sem1C0NduClOr CALPS CAB elCh CLrcults one WicTron
across. Ine X-ray tecnnique could make circuits
0.1 micron across. X-rays close to the ultravioiet ace
needed for tne tecnanique, bul Chese waveleagons are -
nard o produce. Syacnrotrons are geaerally huge, but
IsM nas contractes to nave a 20-fooc diameler procotype
butlt for 315 miilion. The 7RG and Japan are
developing syncnrotrons ¢ feet in dismeter. Tne
smaller macnines vill use supercoacucting sagnecs.
Japan's %ITI 1s spending $70u mil.108 to oulld 3
prototype smal. syncnrotron. Otner tecnaical
aevelopments needed for X-ray lLitnograpny asre the
development of masks and techoiques for nandling tne
vafers auring eccning. (Excractes from Nev Yorx Times,
23 February 13348)

ign-speed linkages being developes

Hign-speea Linksges to sllov cosputers to (ransmit
nuge voluses of wnformstion rapidly are Deing deveiopec
by researchers at Los Alsmos National Lsboractory.

D. Tolmie says a standard Liax is needed co allow aay
tvo cospulers to be linked, alioving tnes o
commmnicate up to 240 million bits/second. Tne nev

Los Alemos link 1s lixely to be sdopted by the computer
mndustry as 1ts scandard. Tne channel 19 8 pacss, . of
wires and IC cnipe to distribute snd controi cthe fiow
of electricai pulses. A fiber-optic version say
eventusliy be produced. (Extracted from Science Nevs,
30 Jenuary 1948)

A torrent of future products st tne solid state
conference

Tne snnual loternstional Solid Scate Circuits
Conference, convened in San Francisco Looxs lLixe tne
Dest one yet. More Cnan ever, Che Jl-year-oid
conference 1s turning into the lesding barometer for
reading tne future direccion of the semlcoONuUCIor
Industry and 1¢s systems customers. No{ oniy does (ne
I55CC centinue to be tne presier forum for reporcing on
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nev technology, but 12 13 A0 The stage on which cnLp
WAXLTS Dreviev @i jOr few pCJSails 5 laled lur
1ngtroduction any time Irom Ine Aext lew wontns tc the
next tvo years. Tnus year's incredioly ricn narvest ot
papers ooints Lo tae tollowing new products.

- A flood of varivus aemories that push the
frontier of ceasity and speed. (mis year,
papers from Hitacn:, Matsusaica, and Tosnida
TEPort aa [o-Mbit J¥namic randow-3aCcess -memory
designs. Equally iopressive are tne
nign—density nign-speed static RAMs, tncluding
sub-35-us i—"®Oit crrcuats trom Fujitsu,
Hitachi, IBM, MiIsud:isni, ang Pnilips, as well
2% sub-15-ns ECL-compatidie D1Q10 SKAMS trom
Hitachi, Fujictsu, National Semicoaduczor, and
Iexas lastruments. {nese devices aame 1t
possidle for system ces:igners Co retnink thne
nierarcny of senory storage. For example,
16-%bit dynamic 3AMs mean replacing several
megabytes of di1sk drive with a single circuit.
and sub-W-us static AAMs 13 the L-Mbit range
can be sudstitutee ot dynamic SAMs in Che main
wewory of many j.-2:10 microprocessor-dased
applicacions:

- A slev of specializea applrcatioe- and¢
algorithw-spec.IlC processors periarming
functions previdusiy nandled in sotcware.
One particular focus Ctnis year s graphics,
vitn specializes processors from weneral
Eleceric, Macsusaita, Nippoa Teiegrapn &
Telepnone Corp., Tosnida, and Visual
[oformdcion Tecnnciogies;

- A host of joslog-ta-digital-converter cnips
that show there 15 more Chan Jne way To get
nign rpeed, a3ccuracy, and resolulion.

Along witn (ne gzenerd. Lrends are tne 1ndivigual
scaievements. Inesc inciude:

- fatel Corp.'s 1atroduction ol 3 <+-MitC
ulcraviolet-erasasie programaidie reac-oniy
mesory. [t opens numerous new application
areas. A singie nonvoiatiie memory calp vail
be able 20 store as mucn 3Jeta as several floppy
discs;

- Rockwell !aternazivnai's o-pit-slice, i
depletion MES FET galiium arsenide processor.
As well as reacning an i1mpressive level o
complexity for GaAs, 1¢ Tuns at 150 mallion
operations per second;

- Actel Corp.'s santifuse-oasea configurabie gate
arrays. TIney couls cosoine the density of
tradictional gate arrays witn the flenioility of
EPROM snd cEPRUM-Dases programsaole iogic
devices;

-~ The sousce of asny future cnips will be InM's
computer-sided-ces:ign systes, vaich 18 capadle
of desrzning cnips withn 3 smixture of analog and
digital devices snd standard cells cthat have

75 per cent routaoility. [C uses s msze-runner
algoritns co generate wiring sutomstically.

(Reprincted from clectronics, 18 Feorusry 1348,
copyrignt lyds, Mciraw-diil Inc., oLl rignts
teserved)

New digicai paper

1C1l Electronics (UK) nas developea & poiyester

film tnat 3¢ calls "d131tal ,paper”. Tne new paper 1s
intended for an ablalive aata writing pfocess Chat uses
lasers (originaliy deveioped for opticar disk orives)
to form pits on che paper. Tne paper :an score data
for five cents/Mbyie. Potentia! spplicacions include
secellice data acquisition, medical i1maging 403 dachup
storage of large tape Lidraries. Naoa says Cnat
sacrllite data vill De aciumuidies 2t the rate o

1.0 ceradytes/day 1o tne i¥ws. Tne new riim i3 neid
on a reel, and the system 13 e33iiy inlegratec v.iln .bM
ssinframes. ihe polyester-vased sudstrate

45-79 mrcrons thica is costed with as lR-sdsoroing dyve
peiymer. Ine aedium 18 nonerasadie, anc nas & Life of
13 vears. Furtier development will incresse tnis to
1> years or sure. [ne fila can Je formeda into cape,
discs, strips or tags. UJptical disk drives Co use
optical disxs of the nev materia: cost adout §$.,7uv,
against a few nundred dollars for magnezic disa
drives. (Extracted from Chemical wWees,

24 February 1988)

ASET's 1mage Tepeater gets down tQ submicrom resolut.an

In the drive to develop tecnaology that can
faoricate wntegrated Clrcuils ViCN sSudmicron design
Tules, the 1mage crepeater nas generalliy deen
overloowed, but rovw Aserican >emiconcuctor tquipeent
Tecnnologies Inc. nas built a repeater that can nandie
submicroo des:iga rules, giving pnocColithographic
fabricatrion tecnniques sn 1mportant edge in tnelr
battle witn newer electroobess metnoas.

fepeaters, the precision tools used 1n making
pnotomasks, function similariy to steppers - tney
project the pattern of a computer-generated design for
an IC onto a section of tne wask material, then moOve
ana project tne pstltern OULO anoCner portiom. pesides
feproducing the resolution of tne design 1tself, cney
wust De able to move ana stop with a nign degcee of
accuracy. ASET's 000 series of repeaters can nandle
resolution zs iow as U.BF. its positiomal
resolution - the precision with wnlcen the repeater can
®OvVe tO a2 given position - 18 U. , @ 30 per cent
iaprovenment over tne U.lgm that Ls standard Ootn witn
competing repeaters and with e-beaz equipsent. Aloag
with incCreased precision, the new repealers provide
$1,n1ficantly expanded stage cravel, of L3 oy
13 1ncnes, wnicn can produce 3 mask patters Of tnis
s1ze. Dy conCrast, present systems Cypically craver
only b by 6 incnes, or b by 9 incnes &l DesC.

A>cl, a woolland Mills, Caiifornia, company that
duilds pnotoiitnograpnic faprication equipmest acnieved
the i@ptovements by drawing on technology borrowed iros
steppers. [ne o0 series includes an encirely aevw
camera and employs hign-numericsi-aperture Zeiss
lenses. Tne cospany also totally red:signed tne
mechanical staging Coat moves cepealers and Cthe laser
1nter feroneter sysCes Chal monitors this covemeni. Ine
result 1s & system tnaC can handle resoiution down to
0.Jum over an entire L4-wm-by-ie-ma i1msge fieid, sng
0.?: over ! . mm Dy il mm.

pesides 1ts [iner resolution, tne 600 series
maincains (he key advsantage of pnotolitnograpny over
e-bess Cechniques: fascter througnpuc. For typical
cifcuiC densiCies on six-inch vafers, tne repester can
make 8 mask, or reticle, 10 sbout five minutes or
less. As e-besm systes tekes seversl hours. To sid
tnrougnput, 8 recicle changer under progras control
nancles up to four recicies, and can excnange and align
esch withins six seconds. Present 1msge repescers
require 1> to 20 seconds. (Reprinted from Electromics,
L7 Decewper 1387, copyragnt 1987, McCraw-Hi nc., 8ll
£1gNts Teserveds)

New progrsmmedle filcer

A nev family of sicroprocessor-programmsdle
switcned-capscitor sctive filters boasts s compinstion
tnat nas eluded fi1lter designers Cilli now: a wice
range of programmadle festures sna superior
performence. Tne MAX160 filcer series from Haxim
Integrated Products Inc. can De reconiigured oy &
®iiroprocessor To serve 8¢ any of & wide variety of
lowpass, bandpass, allpass, snd noccn fiiCers - and
there 18 no need for excernal componenis. Uncer direct
BICTOPrOCEssOr cONCrol are tne centre (requency, Cne
Q vaiue, tne order of tne frlter, tne resoiution, and
tne type.
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Tne performance o0 the MAN.2J Series sAIuls oyen
aew applications fo. programmid.e Zilters. It teatures
3 saxiwus centre frequeacy or #Hut 1) to WU wdz, a
four to five Times improvement over ccmpetilive
devices, and a | value renge oI . Moreover, Cne
centre frequency can e programced €O any Ot Be values
over its tange, wvaile the \ Can de¢ programmeyd tO Lake
oa any of 128 vaiues over LT3 Iuil raange.

Systews adesigners are searcalny [oT saCisIacicry
programmable filters Decause tney fina the Cask ot
analog filter design vewildering. Inat is not
surprising, given the aumder of variadbies and cholices
going into (he snaping Of a needed circuit respoase.
After the quescioo of exact snape comes one of fi:ler
type, then parameters, and then Che cnoice of
isplementacion - passive or active. botn active and
passive filters, once designed in, are pretty well
fixed, and vith the conventionai, NoOOProgrammabdie
tilter, cnanging cthe filter cnaracteristics woukd
require & cnsnge in components, somecthing digital
designers are not prone o CO.

Recent actenpts Co Dulla microprocessor—
programmasie switcned-capacitor Iilters nave det wita
mxed results., Oo the one nana, & aucoer of
active-filter-oased desiins Nave emerged tila: comdine
Teasonably nign performance anc B[ ILOPTOCESSIT
programmmoility but oniy by xeeping tigat constraxats
on applications. Such a riiter, Ior instance a3y oe
confined to a job 1o c¢ata coTmrications,
telecommunicacions, Or lasitucencation. Jn Che olner
aand, some general-purpose switcned-capacitor fiicer
designs can De reconfigured undger microprocessor
control, put only at substaatia. performance costs
comparea Co traditionai swilinec-capacitor IilZers. in
excaange for tnis programmdi.ily as to type and urder,
such deslgns have xept centre Ireguency LO NO @mOre Lhan
20 Wifz, Q values to 20 or so, and clock frequeacy to no
wore than 30U kiz.

ipocner advaantage of Ine MAX.o famiiy 13 CRAT 1T
can De programmed as a sesond-, Iourwa-, or
eignctn-order filter. CompeCitive devices c4nnot
directly implement a second- or fourtn-oraser fiiter;
they tequire ctne addition of an alipass filter to oring
tne order from tne eigntn to tne sixtn, tourtn, or
second. Competitive microprocessaofr-contsos.ed
universsi filters operate 2t ciock frequencies tnat go
nownere near the MAX ser-es rate of 2 Maz. (Extracted
from Electronics, 17 Decemder (347, copyrignt Lye?,
McGrav-f211 lnc., ail rignks reservea)

A nev BREOTY Cecnnology

A nev sind of semory tecnnology, expiorting tne
vell-xnown but little-used rerroelectric effecr, aay de
the key to the 1desl memory device:. nonvoiatile, tast,
dense, snd radiscion-nard. Tne tecnnoiogy is adouC €O
eserge 1n tne form of products Curned out Dy two
startups: Rasctron Corp. of Coloraco springs, Colorado,
and Kryssiis Corp. of Albuquerque, N.X.

Nonvolactility 1s innerent in ferraelectric
semories, and if tnese new RAMs deliver (he promised
tesd/write speeds and long lite, tney could largely
supplant ersssdle programmavie reac-only semories sad
eiectrically erasable PROMs. Furtnermore, tney could
be & threal to dynanic RAMs. Tney are reiascCively
siaple - a =M1t ferroelectric &AM couid De buirlc
witnoul Crencn capacitors, for exampie - and 1¢ 13
possiole that furtner developaent couid dring chneir
cosC and their resd//wite times down 1nto DRAM
territory.

Altnougn cne ferroelectric efiect was discovered
i L¥2l, 1€ vas poorly understooc unCii the i%00s.

Tne ferrolectric effect 13 tne tendency for
certain crystalline macerials to spontenevusiy polarize
under tne 1nfluence of «4n externaily applied field and

remaln polarizea after the fieid 13 removed. MNeversal
ot the fi1eld causes spontanecus POLErizatioc in the
upposite directiva. 30 ferroeiectric materials can be
modeled as DisTadie capacitors witn Itvo distinct
pulderization voltage tnresnolas.

¥o exteras) electric fiela or curreat is required
for the lerrociectric materi&l Lo remsin poiarized Lo
cvitner state, so & Ctruly nonvolatile ferroeiectric
"diLgital memory cspacitor” can be ouiit for storing ls
and Us. Data storea in 3 ferroelectric memory eiement
can be read Dy seusing IRe lnteraction 9f 3o applied
tield witn the eiemenc's polarizacion.

in practice, ferroelectric materials 4o not
poiLarize iastantaneously, and poiarizacion Cnresnolds
are not perfecrtly defined. Most early ferroelectric
Tesearch concentrated on finding macerials wicn better
cnaracteristics. Tnose efforts vere unsuccessful, but
oow famtron and Krysalis, vorking separately, say tney
nave made Che Dreax(nNrougns in mscerials, processing,
and clriull design tnat wili turn ferrcelectrics into
commercial reality. (Reprinced trom Electromics,
13 Feoruary lysa. copyrignt 1988, McGraw-diil Inc., all
rignts reserved)

Superfast L Mbit DRAM

Aliiance 3em1conductor nas develcped a superfast
L Wit DAt chat boasts 8 oUu-us sccess Cime, anc &
10U-ns cycie time. [re DRAM's nign speed eliminates
the need IOr wail stales when 1T 1S used as Che mala
memOry 1o nign-per formsnce 13- o 4u-Mdz JZ-oiC
systeas. Ine new A3+CIUVUZ 13 macge witn 2 L.lO>-miCroa
doud le-polysiiicon single-mecal n-well CHMOS process.
DespiCe "i1is conservative wecnod, the AS4Civ0l 1is tuice
as fast as the competing 1 Mbic DRAMs fsoricated using
S1RLiar geOomelries, and some 25 per cent [asCer tnan
DilAts faoricated witn submicron geometries. Ine
compeny 3TLTiDUC=s tne ONAM'S speed (O CirCuif design
ennancemen(s, 1ncluding reducing pover-supply noise.
Tne aevice aeasures 3l ,U0U-sq miis, and 1s swmatl
enougn €O I1C 1n an la-pim, JQu-mii vice plascic
guai-in~iine paceage. (Exctractea from Electronmics,
7 Januacry 1960, copyrignc 1988, McCrav-dill Inc., als
Tignts reserved)

Ine next wvave: 16 Mpit DRAMs

ditacni, Macsusnita Electric and Tosnioas nave
developed Ib M1t ORAMs. Hitacni nas uvoveiled a
lo Mbit cesign using 8 transposed dats~-iine structure.
MarsusniCa’s cnip teatures an open-iine srchifecture.
Tosniva's chip nas 3 unique design featuring & serial
I M1t nign-sp:ed read/vrite mode. Wnen tnese cnips
are offered on the commerciai sarxet, advancec Lo~ end
Ji-pit microprocessors vill Nave & semory cnip Co
compiement tneir megabyCes of sadress space. Despite
the progress made Dy tne Japsnese, tecnnical prooieas
vitn these 10 M1c DRAMS musC De sOived, and
1ntroduction of tne DRAMS 1n sample quantities wiil not
taxe place uncil 19%0. ditscni nes ceveloped & 5 V
design witn ao internal 3.3 V operscting voltage for the
wemory srray. Tne design permits sccess Cimes 1o Cnhe
oUu~ns range and :ycle Cimes of some 180-ns, with &
typical power dissipacion Of «lu al. Macsusnics’'s caip
Nas SpProximEtely the same 8CCess aNG Cycle times as
Hicacni's cnip, puc MaCsusnita’s Chip 18 squeezed inco
sn ates of 4 sq. microns. Tosniba's 70-ns DRAM uses a
compinarion of advanced QMOS processing, & nev stacked
trencned-capacitor cell snd #» pseudo-vpen-dic-iine
isyout, Co scnieve its lb Mit density. (Extracted
from Etectronics, 18 February 1988, copyrignc 19488,
Mcursw-rdiil [ac., all ragnte reservea)

Hign-speed 64K CMUS EPROM developes for use insteaad of
Dipolar devices

A o» K (0K Dy 8-01C) OM05 EPAOY. nas Oeen deveioped
that nas speeds COmparadbie €O D1POLAT GEvVices \+5 Ns)
Dut wilh 2 314nifLCaNnC FEAUCCION LN POWEr CONBUMPLLION.




The process utilizes double polysilic v aouwdle
alusiniue layecs. Tne two metai lavers resulZ n
decreased signal line resistances in very compact
devices. They also increase tne scadility of the power
lines that supply the dipoldar-equivalent output buffers.

The device size 1s 0.12Y 1a. on a side with
simima geometries of 1.*;:. Mucn of the speed thaC it
realized is due Lo the smail geometries. A single
transistor cell is used as opposed to otner nign-speed
memOTies that use mltiple transistor ceils for
differential sensing. Fast bit-line recognitioa s
achieved by comparing the memory cell to a reference
cell through » differencial sense ampiifier.

The (MOS device nas a standby current tnat caa be
reduced furtner by internal fuses, bringing 1t down to
the L Limit on standdy. Also, bipolar devices
generally have fuses that must de pnys:ically dlowm to
test tne device. Tne complete device :annot be tested
because the fuses cannot be reconfigured oance they are
blown. (Extracted vitn permission from Semiconductor
Incernstionai Magazine, November 1987, copyrignt 1987
by Canners Publisaing Co., Des Plaines, [i. USA)

Intel close to production with a -—Moic EPROM

The one-Cime leader in ultravioiet-erasadle
programmble resd-only msemories is striking back.
Iacel Corp. 1s unveiling 2 production-ready s-Mpit
EPROM that outstrips tne aggressive efforts of Japanese
competitors Fujitsu Led., Hitachi Ltd., and Tosnipa
Corp.

A oumber of companies, inciluding Intei and Texas
Instruments Inc., have enteres tne SPROM marker witn
1-Mbit devices. bsut tne oaly previousily announced
4-dbit EPROM was an experizencal J.7 512-K-py-8-bit
device, whicn vas uanverles by Tosnida.

At Intel's progra-maole memory operatians facility
iwn Folsom, Califoraia, a <+-Moit ZPRJIM 1s Deang readieg
for production. Altnougn a formal introduction dgate 1is
still to be determined, the process anad cifcull design
nave been fully Ctested and cevices nave been
fabricsted. The part features an active power
dissipation of only lOU ms and a scanddy of only 50 =w.

Racner than 2o to a sudmicron process and scale
the entire cnip, Intel stuck wiin 1ts wvell-understood
l4& a-vell Q105 tecnnology, using one polysilicon and
one silicide layer to sinimize tne RC aelay lines of
the wvord lines anc peripnersi gates. Scaling occurs
only in the EPROM cell 1tseif to reduce cnannel lemgtn
to 0.45%m. To avoid not-electron aegradation, latel
uses 3 ligntly doped drain process in the peripneral
a-chamnel devices. To get nigher currenc densities
vithout the sttendant electro-wmigration prodblems tnat
often occur at submicron geometries, 1t adspted &
sultilayer fila techoique used in its standard
process, The result is a cell size of only L1. R
slloving the entire 4~M DiC array anc periphers
circuitry Co squesze 1NCO & cnip measuring B4 om‘.

One important effect of scaling tne channel lengtn
in the EPROM cell vas co decrease the sinisus Cipe
required for programming to velow i per word at cne
ssme 12.5-V programming supply voltage used on less
dense EPROMS. As s result tne «~MDiC arzay can De
programmed in less than tnree seconds, without Che use
of block programsing. Tnis speed 1s equivalent to thac
of s nusber of EPROMs of l->12 and under, snd Delter
than others.

because many of the spplications of nigh-density
EPROMS are in high-speed Lo~ and Ji-Dit empedded-
processing spplicstions, a prime consideration was fast
access ctime. Intel targeted JuU ns to allow processors
to operste Wwithout any wal: sCates. 10 achieve Ctnst,
the cospany modified the nign-voltage programming

scnexe, used 2 feeddack-diasing circurt 0 wmprove
sensiag speed, and incorporited a feeddack scneme 1n
the cutput duffer circuirtry to reduce noise.
(Bepru.ted frca Electromics, 1S Feoruary 1930,
conyragat L9820, Mcuraw-dili loc., all rignts reserved!)

Semiconductor lasers come to the fore

Steady increases ip output pover are alioving
semiconductor iasers to infringe on the traditional
LerT 1C0Ty of nigher—povered lasers. Ine first example
nas just emerged from Ini's Tnomss J. Watsoo Researcn
Centexr in Yorktown Feignts, New Yorx, Researcaers
there used semiconductor diode Lasers co deposit
("urite™) conductive metal patterns on the silicon ana
polyimide surfaces used mn electromic devices.

Gas lasers can also be used for tnis but are dulky
and expensive. Tne semiconductor laser 1is compact
eaougn to be packaged vith a microscope. It is also
mch cneaper - IbM used a commercial single-cnlp aTzay
consisting of many laser didde stripes in paraliel.
Tnis costs about 31,000 (sround £550) compared vitn
asbout 310,00y (£5,500) for gas lasers used in olner
experiments..

Tne laser writes the pstterns by nestiug Cae
substrate Co temperatures Bign enocugh Lo Dreax 4Gown
mecal-containing cospounds so that they leave meta.
layers benind. In one variant, tne electronic device
18 put i1nto 3 cell containing an organowmetallic
compound , which decomposes wnen it contacts tne
laser—neated spot. An alternative is to use the laser
energy to decompose a metal-containing ink ceposited on
the surface, tnen wasn avay tne nounxetallic resisue.

Alcnougn tne i1nk forms aectal films vitn lower
conductivily, the process 1is simpler Decause 1T daoes
not require 3 special chnamder. BOCD processes are
under deveiopment for repair of faultv microeiectronic
components. Laser writing is too slow, anc tne
deposifed @elai IO Righ 1n resistance, (O maxe the
process atlractive for pstlerning entire circuals.

Anotner possidie spplication :s O Tepair masks used in
B3« ing semiconductor devices.

Tne researcners ac IoM nceded a Laser vitn a pover
of only v.l wacts o decompose compounds <ontaining
gold. Tne Laser array norsally produces a droad beanm,
but the oM group focused it to vrite gold Lines as
small as 2 micrometres across. They are invesCigaling
the prospects for depositing other metsis. (Tnis firsc
appeared 1n "New >cientist™, wondon, L7 Decemper 1¥37,
the veekiy reviev of science and Cecnnology)

- Cubic BN drodes function ss semiconductors

Diodes sade of cubic boroa nitride Chat perfors
the fuanction of semiconductors st temperstures up to
650° C nave been deveioped by the Mationsl Lostituce
for Research in lnorganic Materisls (NIRDM) Japan.
Silicon semiconductors, In COBparison, 4o 9ot work atc
temperatures above 200° C. If sleccrode msterisis can
be developes to vitnstand equally nign tesperatures,
the cubic boron nitride diodes could be used in spsce,
nuclear resctors snd otner nostile eavironaents. Iae
NIRIM nas 814 1t vill not sctempt COo deveiop Che
electrode materisls slone. (Excracted from Cnemicsi
Week , & Movesber 1937)

Hign-pressure resctive evaporation

A process tnat produces thin films of niga-
tempersture semiconductors aC lover processing
Cemperacures snd at lower cost versus existing sethods
nas deen developed by engineers at Coraell Universaty.
Tne new tacnnique, ¢alled nign-pressure reactaive
evaporacion, uses besms of nign-enery; elecirons €O
evaporate yttrium and darius inside 8 juu C ensmoer
filled vitn oxygen aC nigh pressure. Copper, tne




- 17 -

superconductor's thira component, i3 evaporated fros anm
electrically neated wire. Tne vapours deposit, as a
cnin film of yetrius barium copper axide, oo a
substrate of zirconium oxide (which costs adout

10 per cent as wmucn as strontium Citanate, the
sudbsCrate used by other researchers). [ne new
cecnnique's lower processing temperatures aliow
super—conducting fiims to de produced on computer cnips
vitn less risk of neat damage to surrounding
components. A dravbacx to Che techniyue Ls that it ts
incompatible with silicon substrates. (=xtractea froa
Chemical Week, 2 December 1937)

Sev hign-speed cnamuel developed

los Alamos Mat:ional Laboratory (los Alawos, MNM)
nas developed 2 hign-speed channel (HSC) cnat may
change the way cospulers are designed, manufactured,
and used before tne end of 1983. SC, wnien 1s quickly
becoming a computer industry staxdard, 1s a
modest-looking compuler communicatioas device tnat
dramstically speeds data betveen computers. [t wiil
provide a quantum leap 1n how dats is handled by
computer-intensive markets, sucn as auto and aerospace
design, baaking, insurance, cedicine, and o1l
exploration. I[oM, Digital, and Cray are among
80 msnufacturers of computers and relatea equipment
alveady interested in A5C. Los Alamos National
Laboratory is run by tne Energy Deparczent of tne
University of California. (Extractec from clectromic
Dacta Processing, 18 January 1983)

Matzra's RISC design vieias a faster coatroller

A reduced-imstruction-sec-dbased controller - tne
handivork of Macra Design Sex::conductor Corp. and
Weitek Corp. - can be configurea for i6- or 3I2-oit
operations and run at up to +0 mililon instructions per
second. It can operate as eitner a full-functioa
32-bit aritnmetic logic unit or as two separate Lo-oic
Auls, eacn witn its own Tegister fiie anc execuliun
channel .

On-chip features, such as 1nsCruction and dats
cacnes, and Che 291 dit-slice-Dased arcniteccure make
the cnip 25 to 50 per cent faster tnan compefilive
devices aimed at computation-intensive applications n
speech processing, roootics, expert systeas, and
grapnics vork stations. wita Iwo separate Auls,
integer processing pover can de doudles in many
dedicated applications to nearly <0 mi,;s frow 20 mips.

The 2901-based reduced insTruction set piays a «ey
role 1a executing a wide range of emdedded control
applications. In addition to dbeing adie Lo control its
own 16~ or 32-bit inceger patn, the processor also
provides direct parallel control over a companion
single~ or double-precision 32~ or bb4-dicC
floscing~point coprocessor from Wertex, of Sunnyvale,
Califorsia. Replacing over 40 integrated circuits in a
conventionsl design, such & two-chip combdination can
deliver a 50~ns two-scage pipeline or a 25-ns per
fetcn/execute operation.

The combination of an sdvanced 0.8-ym QOS5 process
and oo~Cchip Cacne MemOry gives Che cnip LCs speed and
nigh level of incegration. The controller, wnicn 1s
called the Cnris, for controlier having recuced
instruccion set, incorporates 256 words of 96-bit-wide
cacne-memory to reduce time delays associsted vitn
off-chip inscruction cache and 2 Kbyces of on-chip dats
cache to provide scratcn psd cemory or extended
register file space.

Also sdvancing performence are tne proprietary
Fasc Bus tnsc asilovs simulcaneous and locsl access of
instruccions and dats, & Ctwo-staje fetcn/execute
pipeling, and paraslliel dats patns. Avsiisole now in
ssmple quencicies, tne Cnris sells tor $23u in
1,000-pirece quanticies in eitner & stand-aione 18u-pin
pacrage, Or packaged wiln a <eilek coprocessor in &
single lob-1ead pin-grid array.

in aaqi1lion Lo Cne 1ascruction amnd aata cacnes,
tne Cnris 3.i30 LNCOTPOTALES & l+-Dil microsequencer,
three address generaltors coas:isting of two L6=01l Alus
ana 3 l6-b1it address counter, as vell as a durlt-in
32-dic barrel rotator wnicn can snift i1Cs coalents

L byte in a single-clock cycle.

fne Cnris's reduced instruction ser conslists
asinly of yo-d1it instruction woras taree Cimes tne
wvidtn of competxcive 32-tic designs. It allows the
sany parallel casks to ewecute in just ome imstruction,
and the miCrocode structuTe boosts throigRput 1o eacn
cycle. Also eliminated 1s tae need for a deep
pipeline, whicn i3 replaced with otner performance-
oriented circuitry, sucn as advanced cacning.

Another speed ennamcer is the Caris's inlegracion
of both data and 1nstruction cacnes, where most
complex— or reduced-instruction-set Processors
wmcorporate only tne data cacne. bpy contawning e
itnstructions most lLixely to be accesses on asy given
feccn, the Jn-cnip mmstruction cache eliminates the
typical time delays of 100 ns or more associated vwitn
an off-cnip cacne. UWnat makes this possidDle 1s Matra's
area-conserving advanced V.3 CM0S process .
(Extracted from Zlectromics,’s Feoruary 1388, copyrignt
1980, McGrav-iHiii Imc., all rignts reservea)

Sma:z? nover technology

The excitezent surrounding the development of
semiconductor "intelligence” over tne last ten years
nas facused on microprocessors and on the otner
Large-scale~integracion (LSI) "logic™ circuits. Tais
nas diverted mucn interesC away from correspoading
developsents 1n pove: SemicOoaductors - CROse capadle of
providing eiectrical outputs large enougn to arive sucn
real-world davices such as wotors, solenoids, lamps
etc. For all tne rapid improvements 1in their tecnnical
specificaction over tne last few years, these power
semiconductors nave logically remainec nore or iess at
tne levei of 1naividual transistors, as opposes to the
WU ,UU0 of more Lransistors Tlal o to make up Cne
“inteiligeat™ LSI logic devices.

all tnis 1s cnanging, thanks to a new developaeac
In semiconduitor design Chat nNas Jecome COMMON.y XQo-m
as "smarc pover”. As Che result of nev semiconductor
fadbrication processes, a singlie inCegra’ 24 circuit can
now comdine doln the winute transistor of tne LSI
logic devices and Cthne more WuSCuLaT pow :r-ngnadling
transistors typical of pover semiconduc ors, so
providing votn logical and powernandlin; functions
vithin the same "cnip”. pecause O tnis Che New s@ATC
power devices can, at & Silimum, jreatlly recuce Che
aumoer of integrated circuits needed (o performs Cypical
engiteering functions. Bpeyond (nis, Rovever, tne new
smart devices also open up thne opposrunity for
engineering Gesigners Co develcp nav forms of
engineering systems based sround Cae devices'
"intelligenc" povermnsudling capsdilities.

Tne first of tnese smart pover devices are now
cosing 1nto praccical use. MoC surprisingly, tnese
1nitial smart power products and Che spplicaCions in
whicn they are being exploited are relatively
uncomplicated, with voltage reguistion and tnerasl
protaction being typicsl examples. Tnis relastive
samplicity shoulid nocC disguise tne fact, nowever, that
even the current smart pover semiconductor fabrication
processes are capeole of providing cousideraviy sore
"intelligence” on eacn smarc pover chip Chan even tne
most advanced of Coday's spplicacions can use. iR
other words, the real lLimstacCion on Che sopnisCicalion
of sven current sEmart pover prosucts lies not so much
vitnin Che devices Cnemseives dut Jutside - 1A CAe
sd1lity of engineering designers co maxe full use of
smart power inte.ligence.

Wnen used o 1mplemenc specific formw of speec anc
position control, particulavly witn eleccric mogors,
tne potentia. of SMATC pover devices 1s aven greater.
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Wicn very little practical limit Co tne Jegree of
on-chip “intelligence™ tnat can be adced to currenc
smart pover devices, complex coatrol fuactioms can
ceadily be supported. For example, 3 microprocessor
controller can simply transeit to a Dus-Dased ssarl
pover device both the required final oulpul voltage ana
_the Tequired rate of cnange, leaving tne device Lo
coatrol the overail cnange in outpul accordingly. tven
vith simple open-loop control of the iLoad, tnis xind of
approach is capable of considerable sophistication.

Where closed-ioop lcad control is provided, by
feeding back tacnometer or otner sensor outputs
directly to the smart power device itself, more complex
and even full PID control i1s also possible - wvicn orly
nign-level involvement being required frcm the systea's
@1CTOProcessor, vhich 1s therefore freed from atl
involvement vitn the coutrol loop itseif.

Given current developments in explo:iting
microelectronic "i1atelligence™, nowever, full
closed-loop control can increasingly be provided
vithout the need for separate tramsducer inputs. by
anslysing the inscanzaneous curreants flowing tnrough
the load, smart power contrallers witn appropriate
on-chip programming can increasingly cetect load
cesponses. Taxen furtner, tnis can develop into
complex "signature analysis™ of a load's cnaracteristic
of 'racing conditions, » 11¢n can also be used to detect
and respond Co incipient loac fasilures.

Ooe of the main limitacions of smart pover
products is that tne smart pover manufacturers are
subject to the provles of "application specriicity”.
because of their nature, most potential Smart pover
applications require devices tnat ace more Or less
specifc to the particular «ind of application under
considerstion, snd the wore compiex trhe function tne
smart pover device is reyulrec to perform Che more
specific to tne 1ndividual application iCs Jesign 1s
lixely to be. Only ctne siaplest smart pover
applications, therefore, sucn as voltage regulation and
tnermsl proctection, are likely to o2 wideiy applicable
enough to generate tne volume demans tnat makes
Low-cost production of any semiconcuctor device
co=mercislly practical. Tne emergence of more complex
smart power devices on the generai market 1s tnerefore
iikely to be delayed until this prodies receives some
effective solution.

One solution Co ¢nis prodolem, ans Cle one tnat 1is
being most actively pursuec >y the semiconductor
aanufacturers, ts the stimuialion 5 new mass mar<ecs
for more complex smart pover devices. Ihere may be
some scope for Chis 1o the consumer-electronics warket,
but the real key market for future smart powver
developments is undouotedly that for sutomotive
electronics. Already, practically ali tne major
semiconductor manufacturers, ofcen in colladoration
with the ma jor venicle manufacturers, are developing
vhole ranges of "smart power” products designed for tne
oev generation of svtowotive-electronic systems. TInese
new products, nearly all of wnicn are based on nev
designs of in-car bus, include controllers for venicle
lights, solenoids for engine controi, motors for
sncillary funccions etc. [f ano wnen suca produccs
come into widespread use for nev car production, they
and their adaptacions sre likely to decome widely
available for more genersl design appiicacions at
extresely sttractive prices.

Another alternacive to the "spplicstion
specificaty” problem associated with smarc power
devices 1e Lo adopt semiconductor design Ctecnniques
that allow wnac are effectively application-specific
devices Co be produced economically in swmall voiumes.

Typical techniques tnat are aiready being used 1n
tne same power field include the use of standard-cei’
Libraries to sllow a designer to customize functions on
the final smarc powver cnip from 2 lidrary of standard
offerings.

Semiconducty. iNdustry figures esTimste Ltnal szast
pover sales wiil de well inco tne 3i dDiilioa/year range
by the early 1Y¥Ws, wnich 13 good news not daly for tne
manufacturers Of the nev Smart pover devices Dut 2.s0
for all tne engineering designers who will oe apie to
exploit tnem (., 4dd a wnole new flexavility to cheir
oew designs. inside engineering systems, 10 tne car,
o the factory and even in tane home, this aev era of
fiexibie, low-cost and apove all "intelligenc”
electricai pover handling will zake smart pover
tecnaclogy one of the mcit far-reacaing engineering
developments of the 1990s ana beyond. (Extracted tfrom
Engineering, November 1937)

Special wetals in electronics

Beyond the common conw.ctors, & nanaful of
expensive metals possers sfecial properties tnat are
indispensable to progress in electramics. Tnese
special mecais find application in oprical as vell as
electronic devices at rw material purities as nign as
99 .999 per cent or nigner. The demand for tnese
elements and treir compounds is linkea directly to tae
aavancesent of eilectronics tecnnology actross a broaa
spectrum.’

Tantaiuz: dosinant electrade

Tsncalum 1s used to make nign—quality, compact
eiectrolytic capacitors - an spplicction that amouncs
to half the free vorld's sonual demsad for Taz05.
Carbide cutting tools, caearcal Cank linings, aad
nign-temperatvre alloys are otner miajor tantaiuwm
warkets.

Sintered electrodes

Tne cancaium electrode is mage of sintered
powder. Tne tocal surface area is snodized, and fne
Temaining space 1n the nignly potous sinterea dogy 1s
fiilea witn M0,. Current tecanical efforts focus on
progucing tantalum povders witn the nighest sufiace
ares wnile oprimizing pnysical properties Chat permit 3
low sintered deasity (nign porosicy).

Tnere is active compeCition Co produce povders
that offer ever-nigner volume efficiency (surface area:
comdined wilh pnys:cal properCies that allow
nizh~voiume production at low finisnea density.
Tantaium powcers usually nave surface areas on tne
order of L.+/u.0 g (BET), but the industry
descrices tne mater:al in terms of electrical
performance 1n units of CV/g.

Since anodized film tnicxness 1s 8 fuaction of tne
voltage used, and capacitance varies inversely witn
thickness (making the product of capacitance and
anodizing voitage relstively constanc), CV/g provides
sasy cosparison of tastalum powder perforamaance.
Tantslum powders worxed st 1,000 CV/g in 19¢0, ouc cais
incressed to &,000 1a 1970, sad co 10,000 in 1980.
Today, devices Are produced 18 volume st 12,000 co
15,00u, with reported producction above 20,000 Cv/g.

Efficient use of expensive tsatalus 18 the xey Co
effective (ompetition Yilh lower—cost capscitor
saterisls. Tne .rasatic reductlon in average soode
weLgnt (nat has taxes place reflects the use of nigner
CY powders and incressing produciion of smallsy
Cupacitor ratings.

Tantalum and arobium exides: kv add.fions

Tancalur 16 n10D143 oxide aca.ticns o tne
paTi0) used ar & zeza®.¢ capa .Zor Lwo:ulator reduce
device temperarure dependsnce.  Balidy materiils, as
used in the MLCS are expandirg 1n 1@porteaca.

Tantaiun, niobium, tungsten, and leaw uvxides are
como ined €0 produce relaxnr dislectric mat. ir8is and
ceramic capscat.rs. Tnise canzslaies, niovaies, or
tungstaces Nave & pescvriie ~7ysCal $ltuctyre, and can




be tailored to specific neeus. These materials ofter
haigh dielectric constanls (13,y0U-1U,U0U} compared to
5aTi0y, and offer detter volume efficiency.

Crystals are produced by readting W V5 andg
Li12C03, ana pulling a single srystal tCzocnraisk:
sethod). Today, 75—=m (J n.) crameter crystals are
standard. safers are cut and polisnes oy coaventional
methods. Circuits or metallic Cransaucers are
deposited oa the wafer surface. In a prezo function,
the electrical iaput 15 transiormed into paysical
activicy in the crystal, then transformed bacx into
electricity at tne output, providing a signai delay, a
frequency change, frequency filtering, e:c.

LiTad; has better Cemperature stadility, but
Lido03 1s less expeasive anc generally more
efficient. As sucn, LiNdOy taces an exciting future
38 design engineers develop new Clrculls that exploirt
its properties. Oxides Ior tnis use Rave Tignt
specifications on puricy anc pnysicai properties.

Yetriuz also nas gainea attention of lacte as thne
most popular rare eartn of several suitable for use in
tne gew oxide ceramic superconductors. The most
celebraced cospound is Yba;Cu3d7, Out 1t 15 tao
early to tell wvhether this application will demana
large quanticies of yttrium.

Gallium and indium fecr the new electronics

Gallium arsenide and pnosphide continue Lo sShow
impressive growth. Free-vorid coasuaption of
nigh-purity gallium is now adoout 50 toas per year. lie
in 1995 is forecast at 300 to I,Uu0) tcns per year, a
broad range that aepends largely on the speed witn
which computers incorporate new high-per formance
electronic devices that use galiium arsenide.

Computer advantages

0f tne compound semiconduitors, GaAs 1s ungecr Cne
®osC intense development as a Zfunctional mater:ial for
transistors and integralea circuits (ICs). Gaas iCs
operate faster than silicon coaponents, ana are
"radiation hard" (resistanc to damage from 1onizing
radiation) - an oovious advantag: in military syscems,

Semiconductor compounds containing gallium appear
to have a firm base for future growtn, witn a large
rorcion of tne worx in Japan. Gallium is a by-product
of tne aluminium induscry, ana arsenic usually 1s found
iz copper and zinc ores. Scrap utilization 1is simiiar
to that of silicon (and earlier, Zermanium), so that an
active GaAs scrap recycle dusiness exisCs.

ATST bell Laboratories 1s now Ctalaing of computers
that process information by pnotons rather than
electrons., This will give odbvious .ncreases 1in
operation speeds. GCaAs and AlGuAs are reported to be
surcable for SEEDS (seif electro-optic effect devices),
or "opticsl transistors”. Trase devices would fiC in
well vith signal transmission via fibre optic caoles.
Technical competition between photonics snd electronics
18 sccelerascing.

Magnecic bubbles

Oxides of gallium and gadolinium sre used to
produce single crystals of gadolinium gallium garnet
(CGG) for '"bubble memories”. Tnese devices, wnich
store informscion in tiny magnetic domains or
"bubbles”, are "non-volatile” in tnac the informacion
they contain 1s not lost during 3 pover failure.

GGG crystals, pulled verticaily from an iridium
crucible, are ground, cut into wafers, lapped, and
polisned. The small magnetic Jomains reside in & layer
of selected race earcns formed Dy iiguid phase epLCaxy
(LPE). Oddly, tne hign=purity gallium o.1de required
18 produced by the nydroiysis of reirystallized gallium
oetal. Typically, the Gajl, used is 99,99 per cent
pure.

Germaniyn tor wnfraree transparency

Elemenzai geraanium finags its major use ia
infrared wvindovs. Gersanium has reiatively mign
transparency o loag-wavelengtn infrared (8 to 1 ),
ana 13 the preferred window fur devices or systexs
seeking warm Dodies, LOternai-compustion engine
exnausts, eftc., Wmere the temperatures are deiow 9% ©
(30U “F). Silicon 1s useful for windows at red heat,
sucn as jer-engine exhausts, ¢tc. Ihese vindovs, the
@2 )or market for the germanium industry, are
polycrystalliine wath large grain s:ize.

Tellurium: active component in passive sensors

Military heat-seexing systems require g
photovoltsic element, and telluriwa plays an i1aportant
role in tne cospound semiconductors usea for cthis
purpose. TIne pnotovoltaic eiement, cooiea by iiguia
n1trogen 1n a vacuum envelope, receives wnirared
raciation tRTOugn 4 germanium opticai systes.
Pnotovoltaic materials used include PbSale, Insb,
dgCaTle, ana otaers. Consumption of HgCaTe (calilea
MCT), tne most popular for this use, nas grown to
several tons per year. (ixtracted from Advanced
Materials and Processes inc. Metal Praozress,
Novemper l¥87)

Lo-process vafer test and measurement

Tne last fev year have vitnessed an explosive
incresse I1n tne sophisticatlion of process confroi
tecnniques used i1n wvafer processing.

Major investments in equipment developmenc,
tradicionally directed Toward improvements 10
water processing equipment, are increasingly going
1nto development of 1nstrumentation for oetier ways
of monitoring ana coatrolling wafer~-processing
production.

Tne reasons for this trend are rooted in bota
economics and fechnclogy: process conIroi is
cost-effective because 1t r1acreases device yieids
and performance. [t also enadles sexiconductor
manufacturers to produce .-re complex integratea
¢1lrculls Chal, 1A fufl, fec .ire more process confrol.

Engineering awvarene s

Tocgay, semiconductor engineers nave s growiag
list of cecnniques, most svailadie 1o comxercial
1nsCruments, Co {est Of measure many of cne important
process controi cnaracteristics 1n wafer produc:tion.

Tne cnoice of cnaracteristics to monifor 1s based
on need, correlation, timeliness and costs. Process
control characteristics tnat fluctuate excessively oust
be monitored, and 1f Cne causes of tnese fluctuations
sre known, Che varisbles causing tne fluctuations
snhould be monitores slso.

As semiconductor devices become more compiex,
the vafer processing required for their production
beccmes aore sensitive Co varistions and a wider
variety of process coulrol characteristics must be
monastored. Tnis increasing sensifiviCy CO Process
varistions is tne primary force benind the increases
use of process control evoiving 1o semiconductor
manufacturing todsy.

For the process engineer, 1¢ vill become
ncreasingly 1DPOrcant o xnow how esch of tns
tecnniques of 1n-process test and messurement
characteristics and tecnniques can Oe used moOsC
effecciely.

For exsmple, s0Re prucess cnaracteriscics are
impractical Co measure direclly, Sax1ng 1C necessary to
mon1£or 4 secondary cnsrascteristic {nat nas oeen snown
to correiate with tne desired one. Ine nigner tne
degree of correlstion, thne more useful tne monitores
cnaracteristic 1s &4 & means of controlling the process.




Time—coasuming procecures, Or Iests Ttequiring
lengtny data anaiysis, 2ighi de uselu. so0r seLi+ag up
aew processes or for Crouwie-sadaeting exisging oaes,
Sutl Chey are naraly practicar for contraliing processes
tnat need rapid feedoack. Computerirzes <ata anaivs:is
has made tecnniques such as residual as analvsis (RGY)
Jractical for real-tize process coatroi Jther
techiniques, such as automated measurement ot crilical
dizensions ((Ds) ana Iilm tnickness, aithougn stili noC
fast encugn for real-time control, nave dDeen wmade
vastly more effective 0y snortening delay times ang by
making larger sample sizes practical.

Cost-to-benefit relat:ionsnip is the final
determinant in choosing particular im-process control
tecnaiques. When choosing detween tecnniques with
little difference in effectiveness, 1t generally maxes
sense (0 use the less expensive method.

Until receatly, there were so wmany poorly
controlled processes in semiconductor manufacturing
tmat i1t vas often fruitless to control parcicuiar
process cnaracteristics too tightly. Tne small
added benefit would just He lost among otner
poorly controlled cnaracteristics. but witn
videspread improvements implemented in tne last
few years, the eliminafinon of small individual
errors becomes more beneficial. In a poorly
concrolled process, a iew improvements do aot neip
much, but 1n a well-controlled pro:ess, a few small
errors can cause @ucn harw.

Current developments in i1n-process water cest and
measurement sppear (o be neaded in tne rignt
direction. ILncreased automation, emphnasis an
operational cleanliness and tne adiilly to monitor a
growing number of cnaracteristics ali pode weli for
meeting future requirements.

Io the future, real time direct feedbacx of
process control data will aliow the industry to make
truly effective use of process monitoring. [t is oot
necessary. and m1gNC not dDe desiraoie, o .uplement
tocsl interactive control of an enzire manufacturing
operation. Real time f2edback can, anc should, de
implemented in small steps. Mucn 0 the nardware anc
softwvare required to oez1n the tas«< 1s aiready
availadle.

More extensive use will De mage of process
modeling. Some of tne most critical controls required
today are the result of our own lack of fiexidility in
the vay we define processes. Tnrougn more tntelligent
use of models, we could m21ntain process dalance winile
alloving specific parameters to ¢rift tnrougn wider
ctanges than can curently oe folerates.

As the aeeds for new process monicoring Cools
become recognized, equipment vendors will continue
to supply them. However, decter communications
betw ‘en vendors snd users could significancly
shorten the lesd rime [or these new products. Too
often there are problems looking tor soiutions
wile, sisultaneously, new techniques are going 1n
search of applications. Tecnnical snd trade
organizations snoula devote soce degree of ongoing
effort towards idencifying tne kinds of Cools cnat
are needed and trying to matcn those needs wilh
potential solutions.

Process control functions will become more closesy
integrated vitn manufacturing piocesses. Eventually,
the distinction between tne two will begin to fade and
1t will become difficult to separate one from the
otnher. wWe are still » long wvay from naving processes
that control themselves, but future trenas will almost
certainly be in tnat direction. (kxtracted witn
permission from Semiconductor international Magazine,
January 1988, copyrignt [J4d8 oy Canners Puolisning Co.,
Des Plaines, L1, USA)

VIS1 pachaging ang asseably

wlln t(he 3emiCONCUCTOr DACKET FeCOVEring, Near.y
ail IC package Irypes will experience growtn LNTOUgEn the
balance of tne L¥3Us (see tapie): Pacxages witn
%io pins snouia grow at a unit rateX 3V per ceat
compounded annually. Plastic and ceramic dual in-line
pscrages wili experience moderate growtn tarougn iy,
3ti1ll accounting ror nearly tnree-quarters of ali IC
packages, on the otner nand, small outliine integrated
crrcuits (S0ICs), plastic Leaded cnip carriers (PLCCs),
plastic quas flat pacxs (PQFPs), plastic pin grié
arrays (PRUAs) and ceramic cuip carriers will all
experience growih rates from 27-9J per cent annually.

Sur face mountavie IC packages should, a% Last,
experience poenomenal growth, acnieving 206 per ceat of
tne total IC packages by 1990 (a ol per cent CAUR).
Tnis growin wiil oe fueled primarily by SOLCs for
28 pins and below, PLCCs for pin counts from l8-8+, anc
PQFPs for 3+-lio+ pins, and Oy tape automated doucing
(TAp) apove low pins. Guilwing leags vill coatinue to
be ti.e most popular surface mount configuration
(by 1990, o2 per cent of total surface wount IC
pacxages, coapared to 10 per ceat for "J” reaxd).
Leadless pacxages will declire 1in popularicy.

Taole 1. worldwide Integrated Circuit Packaging
Trends 1930 vs 1985

Compomd
annual growen

Measuremenr 1985 1990 rate (CAGR

Totai packagea IC 15,700 24,953 Lia
(millions of units)

.

Pacxage trenas ov pin count (2 of total)

23 ileads 97.2% 93.94 s
28-08 leaas 2.7% 5.7 94
Y65 leads O.la V.l w7a

Package sales by pin count (2 of totai)
s

.8 Leads 75% 3% “V.%2
18-08 Leads 213 322 Jua
»od leacs 5% isa 5ue
c2xage trends by package type (L of total)
PLP & CERDLIP 95.74% 73.32 3.4
$0iC 2.0% 18.5% 73,35
PLCC & PYFY u.32 w. s 80,28
Ceramic cnip carrier V.7a 1.3% “wQ I8
Flatpacx v.oia 0.2% -7 .08
Fua 0.14 0.2% 27.52
Others v.7% Loa 19.5%

(Sources: Insignt Onsite, Rose Associates and lnay
Eleccronacs)

{Extracted witn peraission frow Semiconducfor
Internationsi Msgazine, Jsnuary Lydd, copy’ignt L¥as oy
Canners Pudiisning Co., Des Plaines, (L. LSA)

Lignt measures fasC electronic carcuils

Ultrafasc i1ntegrated circuits can produce
electricsl pulses tnat cannot be measured 1
conventional ways. Tnis poses a prodlem for engineers
developing the circuils.

Now Janis Valdmsnis of ATST pell Ladorstories in
Murrsy Hill, New Jersey nas found a solution. de nas
devised an electro-optical messurement techn: ue wiln a
tesolution of V.3 picssecond = that 1s 2~ .dred Cices
fascer tnan the sesopling cs... "= .ov Wideiy usec
for fasC electrical messurements.




-l -

Valdman:is takes agvantage of the extremely nign
speeds of oprical interactions. He places a tiny
lithium-tantalacte crystai preoe, 40 micromelers across
&t the t1p, close to the suriace of the integrated
circuit. Then he fires pulses of laser lighct, eacn
lasting 0.1 picoseconds, througn the crystal. Tne tip
1s coated to reflect tne pulses of laser lignt back to
& hign-s~eed detector. Electric fields from
tvo-dimensionsl electrode structures on the integrated
circult rise above the circuit plane, and pass tnrougn
the prodbe. These fields change the refractive index of
the lichiuw tantalate, and thus alter now much Lignt is
reflected back to the detector.

With the probe tip 2U micromerers above a test
circuit, Valdmanis measured eiectrical pulses with a
risetime of 0.3 picosecond. TIne laser light can be
focused onto a 5 micrometer spot, allowing extremely
precise measurements.

Similar electro-vptical te:znniques have been used
to measure electric fields before, but the application
to integrated circuits is new. Most prior optical
sensors of electrical fields nave measured high-voltage
fields that change comparatively slowly.

because it does not depend on the integrated-
circuit material, the ATS&T technique can be used on
circuits fabricsted on different types of substrates.
It also needs access to ounly one side of tne integrated
circyit, so it can probe packaged circuits as vell as
vafers. (Inis first appeared in "New Scientist”,
London, 4 February 1984, tne weesly review of science
and technology)

Nev polymer films over versatile switch designs

New piezo/pyroelectric polymer films are offering
engineers nearly unlimited versatilily in swilch
designs, according to J.V. Chatigny and E. Tom, botn of
Pennvalt's (Pniladeipnia, Pa) Kynac P.ezo Film Dept.
The film, made of specialiy processed polyvinyiicene
fluoride shows the nignes: pirezoelectric and
pyroelectric activity of any xnown plastic so far. Tne
fila thus reacts Co stress/strain or neal by producing a
voltage and conversely tne {ilm responds to a voltage
inpuc vith a mechanical deformation. Ln recent years,
many ingenilous piezoelectric switch designs nave deen
unveiled. Tn2 tecnnology can de applied witn variatioms
in dimension, substrates, metallization patterns and
design concepls, thus dringiang in new products.
(Extracted from Design News, .3 Novemoer L337)

Parsllel lines converge

The aext generation of powerful supercomputers will
vork by yoking many microprocessors together and gecting
thes to co-operate. Sucn parallel computing is an ides
vhose time has come. buC it has proolems. Some believe
they can be overcome by building up the number of
processors slovwly and adding more only after simpler
designs have been mastered. Oners want to jump
straight to computers with tnousands of parallei
processors.

The principle benind parslleliso 1s disarmingly
simple: two processors snould do a job twice ss quickly
as one. Altnhougn this nolds true for simple casks -
such as adding up seversl columns of figures ac once -
computer programs are nof 3o strsigntforwara. Tney
contain thousands of different tasks, and the rerult
from one is often needed to finisn another. Tnis is
where parailel computers run into troudble. When one
7rocessor needs to use anotner's results 1C nas co talx
to its colleague, 1n order to discover wnen tnat result
viil be ready and wnere 1¢ will de found. Such
chit-chat becween processors gets in tne way of tneir
sums .

Wich only & few processors co worry about 1C 1s
easy enough to divide tne work Cidily among tnem so tnat
such chatter is minimal. buC as the numoer of
processors increases, policing the division of labour
becomes trickier. Afcer a certain point (eirtner 32 or

64 processors, depending on tne job) the chatter grows
to a din. Tne processors then spend more Ctime telling
each other how far they nhave got witn thelr Casxs tnao
they do solving them. HMost experts argue that a
successful parallel machine needs a clever “compiler”,
which parcels out imstructions to the processors. Ine
comptler can seek out sections of a program wnicn cano oe
done without chit-chat between processors.

Tire majority of established supercomputers
tnerefore work witn a few nigh-powered processors. Of
the 80 or so supercomputers that could work on different
bits of the same sum 1n parallel, ounly one is known te
do so. That i1s thne one responsible for nritain's
sediua-range weather forecasts. Pernaps more do, dut
they are unknown.

petter ana better cowmpilers are the strength of toe
conservative approach to parallelism. They will let new
CORMDUCErsS run prczrams that have been deve,oped for ola
macnines, "parallelising™ as they go. but some
anti-evolutionary neretics predict a mill:narisn
upheaval. They are the narbingers of tue amassively
parallel coaputer.

Tnese have more than 1,000 processors. As well as

being too fond of cnit-chat, massively paraliel macnines
nave problems witn memory. Processing pover and memory
are usually kept separate and coanected dy a "bus”.
Wnen information is required, the processor summous it
along the bus. With thousanas of processors clamouring
for attention, the bus clogs up and the machine grinds
exceedingiy slow.

Tne problems may be solved by two massively
parallel machines, tne Distridbuted Array Processor (DA?)
built by Active Memory Tecnnology based in Reading,
England, and tne Connection Macnine built by Tninking
Macnines from Massachusetts. These have 1,024 and
65,536 modest processors, respectively.

In the massively parallel macnines, eacn area is
the responsibility of one processor witn i1ts own private
memory. its neignbours will be responsible for tne
adjoining bits - so each processor can find out wnac 1t
needs To know jusC by talking Co 1ts neighbours. 7Tnis
1S quilcker and quleter tnan snouting tO Processors on
the other side of the compuler. Many natursl processes
can be mappec on to & parsliel crmpucter in this way.

The otner Crick they use 1s to taxe a lesson frow
parade-ground aiscipiine. [n & DAP or a Connection
Macnine a2 master processor broadcasts the same
1struction to all 1ts croops at once. Wnen esveryboay
nas finir .ed their sums, the next coumand is oellowed.
So tne processors both sctay 1n step and know where tney
stand.

However, not all of mactnemstics is as easy.
Sometimes programs rely on spproximstions. In such
problems there will be some bits that need lots of
repetitions and some easy bits thaC require ooly s few.
This means that the speed of & massively parsllel
machine will be determined by tne spees of thne slovest
processor at eachn step.

Another way of building large psrallel computers
sppesred 1n the early 1970s from Dr. lann parrom,
working &t INMOS. He vas worried Dy the communication
problems CnaC OCCur wnen NOrmal Processors are nitcned
in parsliel, and set out to design & CAip CRAC Wwould
eeC them - the Cransputer. Lt nas two advancages'. 1its
own store of memory, and circuits Chat sre designes to
talx Lo otner chips. 2y silicon legerdeaain, i1C can
receive four messages and send out four of i1ts own at
the same Cime, wnlle concinuing o compute.

Meiko, an Englisn company based in bBristol, makes
tne Computing Surface, wnicn can pe ficced witln any
number of transputers. Floating Point Systems from
peaverton, Oregon, markecs s macnine Chat uses «,096 of
them. They use more silicon tnen the Connection Machine
or the DAP -~ sach transputar has to carry its own copy
of 1ts part of the program - but they can work much



quicker because €aCh Processor 1S smart enduygn Lo move
on to its NexC task witnoul waiking %0 52 told. whise
the Other machines are sGuare—dashlng Tecrulls, the
Computing Sur face 15 a2 commando squas.

Programs writton for these macinines can get cesulls
as quickly as a Cray and at much 1ess cost. Most
sc¢ientists in lndustry ¢nd universilies, nouever, are
interested in solving rea: proviems, not in aostract
capabilities. Tney nave spent <U years pertecting
programs that run on Lraditiona. macnines. To switen
over to massively parallel macnhnines would require new
programs, wnich signt involve years of expert
rewriting. The companies wno make massively parallel
machines say & switch 1S easler tnan people think. but
they do not Dave tne statf to Cravel witn their machines
and nelp customers manage tne tramsitloa from oid to
nev. For scientists, 1t is more Temptlag o rely on the
clever zompilers founa in conservative parailel machines.

As compilers pecome cleverer, computers saould
become wore parallel. Tnen tne massively parallielr
machines will sprea: out from tneir nicnes 1in
applicitions where conservative supercamputers are not
80 strong, such as image processing. For tne next five
€O ten years, the markel wili probadbly be Cray's. Tnen
tne real competition will start. (Source: Tne
Economist , 6 February 1932)

Dielectric failure derection

A tecanique for detecting dieiectric film faults in
packaged integrated circults aas been deveiopea Dy Kia
Instruments (Santa Clara, California), a mamufacturer of
ipage systems for tne semiconductor industry.

The new L:cnnique comdines optical microscopy,
computer image processing Cechnlques and AigRC vision
tecanology to inspect and Locate defects assoclated witn
dielectric failures. Tne technique 1S 1Rcorporatea in
tne EMMI (emission microscope zor mulliiayer inspection)
system, recently anunounced Dy Ine campany.

According co KLA 1t nas previously dDeen difficulc
to pinpoint the exact Location of these dielectric
defects wnich include. process or structure induced
oxide breakdown, random failures, E>)D damage, Latca-up
conditions, saturated Iransisiors, impact ionization ang
electromigration voiding areas. Tnese defects can De
located with the new tecnnique, Cvpically witnin
5 minutes or less witn precrsion ot Zlf““'

The tecnnique cannot, novever, detect spiked
junctxans, metal shorls, poly snorcs, very neavily
damaged oxrde and any deiects lyiag under extremely wide
metsl layers.

Tne bas:c function of tne cecnnique 1is to igentify
the photon emiss10n 8380clated with vVarious modes of
electrical cest. Some of these emissions are indicative
of device failure by current leakage tnrougn dielectric
i1sclstion film meterisls used in duilding layered
semiconductor structures. [hese layers commonly include
silicon oxide Layers and passivation iayers. Tne
probiems are typically referrea to as ''oxide rupture”
snd "junction bressdown’. Anotner observable proolem 1s
referred to as ‘hot electron effect’ that occurs wnen
transisCors are svitcneo,

Since the EMML tecnnique 1s specifically tailored
to detect certasn types of detects, it can find tnen
mich faster than Che mecnanicai and contactless prooing
tecnniques nov used for desi;n dedoug and failure
analysis. Ine EMMI can oe tun 27 a reiatively uaskilied
OpErator snd can typicsily pinpoint Jefects witnin two
to six minuctes. Lf Cne operator nas no prior
informstion concerning tne specitic area of tne defect,
the DUT 1s positioned s0 that tne entife die 13 sSnOwn
vithin Cne field of view o tne camera. AL iX
magnificaction, the operacor can inspect a die sligntly
larger than | cm x 1 cm.

Atter fincding the "“dright spots™ 1o the mACTO View
0t the die, the Operator can z0O® in to a deslrec
3derect (at tne selected magnification) oy simply
poLNTIAE CO Cne Drignt spot in Che overiay image. with
tnis wnformation, farlure anaiysis engineers cac lLocate
tne IC layer and determine tne prooadle Sause of
tariure Dy consulting the composite lLayout of tne
device tested. AlCernately, it can be determined :f
tne failure i1s process related. (Reprinted witn
permission from 3Semicoanductor {aternational Magazine,
January 1988, copyrignc 1938 by Canners Pubiisning Co.,
Des Plaines, Ll. USA)

Dramond thain rilms tor transistor and IC mamufaccure

Diamond thin films vere discussed 10 several
papers presented 3l the recent Materials desearcn
Society Fail Meeting. Tnese films nave received mucn
accention recently. Tney are of interest to IC
manufacturers because of tneir extreme nardness and
tneir apility to proctect ICs from moisture and
corrosion. Manufacturers are interested in aiamond
transistors for use as nign pover, nign frequency
devices, vitn the ability to function at nigh
Temperacures .

The diamond films are being deposited using
miCrowaves to excite s nydrogen-mecnane gas plasas at
Penn State University, Universicy Park, Pa. A
frequency of 2.45 GHz and pressures of 10-90 Torr are
used. Gas flow rates are lW-5U0 scca ang tne
temperature 1is 950~i050° C. A film ljtm tnick is
deposited in about one NOuUr using tnis process.

Tne films are characterized using Raman
spectroscopy o determine if they are actuaslly
diamond. Researcners at Penn State report tnat the
Raman spectrum gives & aistinct pesx at 1332 waicn 1s
the fingerprint of ciramond. X-ray difiract.on nas also
tbeen used to verify tne diamond fils.

Tne d1amond fiim deposition race decreases as
the tempersCure iacreases soove luww C. some
grapnite ofren forms during dismond deposition.
Lrapnite 1s a conduccor, thus tne file would pecome
conducting razner (han 1nsulating. bDecausa e
grapnile OONAs are mMUCh moOre resctive tnan the Jiaxond
oonds, graphile can De elcned away selectively using a
nydrogen plasmz.

Tne diamona films sre very nard, electrically
tnsulating, tnermally comducting, optically Cransparent
and corrosion resistant. because tne films are
eiectrically insulacing, tney wouid be usefui as an IC
passivation barrier layer. Tney are scratcn resistant
ane do not corrode. They are resiscant to all acias,
alkalys and organic solvents. 1Ine only thing tnac
attacks them 13 neat. Tne diamond films durs in air
sbove 700° C, cepending on tne puricy of tne film, put
are scable to 1«v0® C 1n vacuua.

Toe diamond thio films have been successfully
doped vitn sufficient smounts of boron to become an
electricaily active semiconductor. Tne boron 1is
wncorporsted into tne film 0oy including didborane gas
¥itn the other growth gases during deposition.

Vertical field effect cransistors (FETs) were
@msde by depositing metal oo Cthe top and the bottom 7f &
gracing etcnes 1o Cne semiconducting diamond suostrate
to fors ohmic and Schottky contacts.

Tne ciamond file 1s etcned by a procass very
similar to reacCive ica etcning (RIE)., Mitrogen
dioxide gas 1s used. It pnysically spsorbs on tne
aiamond surface. wWnen tne sdsorped nitrogen dioxide
1s NiC witn a0 100 beas 1C chemically rescts vitn the
dismond Lo etcn 1t sway, Nitrogen dioxide 1s slloved
cto continusily aDsorp on the diamond surfaces and tne
10n beam Causes tne etching untii a sufficient amoual
of drsmond is etcned to form a vercical structure.




Metal 1s then evaporates Jnlo thne diamond SO thet
the bottom and tne top of the zrating is coateda. No
metal 13 depositea on Che sidevails due Co the sCeep
siope of tne ;rating lines. Tne mecal on top ot tne
gratings forms an onmic contact wnile Che meCai on (ne
boctom of tne gratings forms a scnottey contact. [ne
jratang 1n tnas FET nas a <'L:= periou.

It is oot incoaceivadble thRat 310des and rectifying
circuits could be made out of tnis mater:ial ac some
poiwnt in the furture. Tne quality ot the tilms musC
be improved first. As to now radiation hard chese
films really are, nobody xnows for sure yet. TIne use
of diawmond-like files for IC manufacture 1s so new
that the potentials for these films are still unknown.
but tnat will cooe eventually, just as any new
mnnovations do. (Reprincted with permission Erom.
Semiconductor luternational Masizine, Feoruary 1988,
copyrignt 1938 by Canners Puolisaing Co., Des Plaines,
il. USA)

A nev algorithm delivers 30 per ceat faster modem

thtNEEt .

Look for a new wave Of modems CO NiC the market in
the next six montns, boasting a data-compression
algoritha that speeds up effective bic-rate througnput
by as much as 55U per cent compareg witn the aiready
enhanced speeds delivered by tne industry-standard
Microcom Netvorking Protocol Cliass ) aigoritna. Using
Adaptive Computer Tecnnologies Inc.'s CommPressor
algoritom means thst 8 2,400-bauc modem, for example,
can run at an effective rate of 7,785 oits/s 1in
transferring a dbase Il file - comparec with an
effective rate of 5,10« dics/s witn tne Microcom Corp.
moden. ACT boosted performance by a variecty of
tecaniques including variavle-dit-lengtn codes,
generalized string substitution, and tne adbilicy to
adapt to the Ctype of information being Cransmitled ~
from Englisn text to compuler language. Ine Santa
Clara, California company licenses source code for
$2,000 - $20,000 after ! April. (Reprinced from
Electromics, & February 19d», copyrignc 1ys8,
McGrar-Hill Inc., all rignts reservea)

III. MARKET TRENDS

5Cs set for boom

Worldwide semiconductor saies wili work on Che
rises of this year and move info CLop gear 1n 1933 wictn
s growen of 11.2 per cent, according to 2 new survey.
Totsl market value for tne comdinea discrete and
integrated-semiconductor markel wili reacn

$30.6 billion in 1983, up from 3.2.9 pillion cnis
year. Growtn in 1980 was just i.i per cent.

Leading the way in the worid's growtn league 15
the US, wnicn will see 1Cs asrxet grow by l4 per cent,
followed closely dy Europe wnicn will grow st

11 per cenct. Jaspan vill grow st seven per cent, &
turnsround fros s contraction in i380 ana Lwol.

Also included in the report 1s a techarcal
breakdown of world markets wnicn says CMO: will commasnd
44 per cent of the world market in 19yl compared wiln
its slice of 23.5 per cent 1n 1980,

Profile of the Woridwide 3emiconductor [ndustry 1is
availadble from benn's clectronics Pudlications,

P.0. pox 28, luton, LuU2 OED. (Eiectronics weex.v,

11 November 1987)

Surface mounting will spar« nvorid=-circuil sales in

Eur.pe

sy 1990 the European marxet for nydrid circuits
will be wortn srouna 32.5 oillion, up Oy more tnan

$1 billion from 1980, reports Hin4l dinnaduras,
cnairmen of tne UK Cnapter ot tne Iinternationsl Sociely

Ior Hydrid Microelectronics. dis estimates cover

sur face-wount tecainoliogy used on printed—circuil boaras
up CO % 1n. on a siae, in addition CLO the Craartional
nybrids based oa ceramic substrates vwith thnick- anc
¢tnin-film 1nterconnects. Ine greatest growtn wili de
in surface mounting on small pc Doards, ne says, vhicn
1a 1986 accounted for just tnree per cent of sales. by
LY9U tne aevices will be 27 per cent of tne overall
marxet. TIne penetux countries will snow tne fastest
growth witn a JUY per ceat jump iv coasumption for a
combined market of $252 million. Tne lLargest consumer,
nowever, vill be tne FRG wnicn will spend justc over

$1 billion on nyorids in 1990, over three CLimes wmore
tnan tne UK and France, the next diggest consumers.
(Reprinted from Electromics, L8 February 1988,

(c) 1988, McGraw—dill lInc., all rignes reserved).

European chip-macers forecast

Motorola's forecasts for tne semiconductor
industry, wnich i presents annually to a meeking of
journalists and analysts, predicts tne European market
growing 8.3 per cent i1n 1988 to a total value of
$6.58 biilion. [his will come as sometning of a relief
o chip-makers as, Motorolas says, figures indicate tnat
the European msrket nas not grown at all in 1987.

Tne UK market nas stood up reasonadly vell during
these stormy Cimes. Mororoia expects it Co saow
8.2 per cent growtnh tnis year over 1986. In 1988 ic
wi1ll be wortn $1.25 oillicn, a growin rate of
1U.1 per cent. Tnis rate of expansion 1s pipped only
by fltaly, wnicn, although & smaller marxet at
$700 million, 13 expected to grow by 10.3 per cent mext
year. Uriving tne marxet in ¢he UK 1s tne upsurge 1in
the communications market.

Tne industrial market is also seen ss a strong
performer by Motorola, especislly oo tne streagtn of
1ts export results. Computer markect growtn is still
sluggisn, altnougn personal computer sales are now
being stimulated by saies of [oM's Personal System 3.

Ine use of electronics by the automotive industry
sees thal end-user sector acceleracing. AL present an
average of $350-voreh of electronics can be found in
today 's cars, dut Motorola expects that to rise to
vetween 32U0 and 3250 by 1990.

surprisingly tne FRG market, wnile scill tne
biggest in Europe for semiconductors, 1s looxing
decidedly peaky. According to Motorols 1t will
actually nave seen a downturn of 6.9 per cenC tnis year.

Motorola forecasts the FRU market willi expand next
year oy 7.3 per cent to a vaiue of $..U¥ dillion.

Tne veaker dollar sffecced exports in all industry
segments. Farcicuiarly affected was communicacions
wnere a veak expor. performsnce saw sales down ten
per cent, and 8 ROrrendous 1ndustrisl sector downturn
of 10 per cent, again caused Dy proolems 1a tne export
narket.

Tne FRG will continue to lose marxet snare :n tne
world electronics msrxket, said Motorols.

Of the otner Europesn countries, France keeps 1cs
nold on third place 1n Che SEMICONAUCLOT sCakes Denind
cthe FRG and tne UK.

Motorols figures suggesc s 9.1 per cent growtn :in
1980, wnicn vould taxe Cocsl saies in France to

$41.08 billion.

with growtr forecasc ac 10.3 per cent for next
year, the [Calian semiconcuctor mer«et 1s seccing tne
pace. Government-dvacked 1niCatives i0 tne
communications industry, & return to form oy Olivett:
10 Cne personal computer marxetl 4nd Neavy governaent
spending on eiectronics shouid Caxe the ltairan
semiconductor aarxet to 37UV miilion in 930,
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The Scancinavian market wil. J¢ worta 3335 mil:ion
ia 1988, said Motorola, a growen or 7.> per cent.

Tne test of Europe wiil grow oy <.¥ per cent 1in
1933 to & 3930 million semxconductor marmet. (3ource:
Electronics Weexly, i8 Novemder LYai)

Co-operative 3Spirit Zulges CUrgpean Chi)-Te&mers

Europe 1s turning avay froa tne natCional
"go-it-aloae” pnilosopny tnat nas divideg it 1n Che
past. The argument for a nomogeneous, uniiied wsarket
for European Economic Community (£EC) peses compsnies
becomes increasingly scrong irom tne perspecfive of
establisning & competilive semiconguitor industr
for all Western European countries. indiviaually,
each country represents a relacively samail segment
of vorid-viae semiconductor cousumptlon «nd
production.

{‘espite the arguments far gr:ater regional
co-operation and iantegration, there are equaily
poverful pressures in the opposite directiom. Firsc,
there 1s thne traditional veluctance of Western European
semiconductor firws Lo collaporate, maxing proprietary
technology avaiiapie to gotentiai competitors. Second,
tnere is tne political argument for eacn country to
nave its own full range of semiconductor technology.
Unger tnese condilions, Rowever, producers may nave
difficulty achieving sufficient sales of any particular
cevice to justify large sczie, cost-eftective
production, forcing toem to be undersoid in thneir own
Warxet Or Lo match thelr comperiCors prices resulting
i low profitability.

Europe's economic future depends on a heaitny
semiconductor industry, maintains the European
Electronic Component Maxers Association (EECA). Tae
group calls for more concentraced, selective anc
effectively subsidized efforts from governments to wmaxe
European chip-makers competitive by world standards.

Tne EECA argues that witnin LU years, the European
electronic sector will oe larger than any otner
manufscturing industry, iaciuding oil anc chemicals,
with 08¢ of this potential coming from integractea
circuits. Tne group's four-point programne Co Doost
European competitiveness proposes:

- Support for co-ordinsted resesrcn and
development projects tnat promise major
breaktnrougns;

-~ State stimulation of tne curopean marxet
througn amp1Cious electronification projects,
pan-turopesn product development and
harmonizec standards;

- Tax concessions for [C manufacturers witn jow
cost loans for invesctment in semiconguctor

production equipment over the comirg decade’, and

- Strengtnening of exiscing snorc-term cariff
carriers against imporced cnips untii Cne
benefici1al efrects of 1ts otner tnree proposals
eliminate cne need for sucn measures.

Unless these four points are adopted, and curope
esCablisnes iCself &8 & marcel enticy, 1T 18 Likely Co
become a bactle-ground for US anc Fer Easc aCtempts Co
dominacte the future markets.

The best~known exacpies of Zuropean tecanological
collsboration are ESPRIT anc cne tURZKA [nitiacive.

ESPRIT, the European 3trategic Program of Researcn
in Informacion Tecnnology, 1s 1ntended to promote joint
rfesearch smong curopean CommuniCy memders, and in Cnis
capscity, nas nelped dresx down tne "old country"”
parriers. This exchange of 1deas nas created an
informecion netvork CRat Never previously exisred 1o
Europe, and fostered i1nterest in working on Comaon
problems .

EUkeKa, walcn was proposea Lo encourage ;oinc
development of commercial products and services,
groups the L2 turopean Community staces plus Swveden,
Norway, Fialang, Austraa, Turxey, Svitzeriand ang
Icetand. ctUdEKa nas no central adm:inistration or
tunding, relying neavily on sudsidies from Ine
goveroments of participating companies.

Along witn goverament-bacxed collaboration
programmes, there Nas been a parallel growtn of
co~operative researcn ventures by industry. Tne wost
ambitious of Ctnese 18 the Megaproject, a joint efforc
oy Pnilips of The Netnerlands, and 31emens of Federai
Repudlic of Germany, to develop submicron cecnnoloyy
for VLSI cnips. (In aadition, GEC of pritain ana
Tnomson of France are worxing together oa ASIC
technology, and >iemens, Alcatel of France, Plessey cr
bricain and Ltaitel of ltaly and co-vperating oa
cosponent aesigas for telecommunications.

Cross-boraer mergers and acquisitions are anotner
recent deveiopment for westera Europe. For example,
1y8b sav tne merger of SGS-AIES, [taly’s principal
cnipmaker, and the non~@military semiconducior
ousiness of Frencn-owned Tnomscn. Tne taocugnt
benind the meryger; only very large companies can
offer a broad enougn product lLine to weatner Japanese
and US competition. Tne success or failure of tnis
efforc may detercine future ventures of Eurcpean IC
firms .

Also reflecting tne changing structurc of the
European 1lnodustry, 1s European Silicon 3truccures,
(ES2) a scartup custom microchip manufacturer tnat vas
set up &3 3 pan—European COrpOracion involving severst
of Europe's major nign-tech firms. (Reprintec with
permission from Semiconductor lnternacional Magazine,
February 1988. Copyrignt 1Y8s by Canners Puolisning
Co., Dess Plaines, [1. USA)

ICL urges Eutropean Ttrade uniCy .

ICL has spoken out against Che knock-on effect in
Europe of Us/Japanese Crade agreemenCs and warned Cnac
cturope shoulid sCand more uniCed against ic.

Mike Watson, director of ICL markecing and Cechnical
strategy, $a1d otner nations could do a3 thney plezsea
10 cerms of joint agreements out they snouid not
expect curope Lo accept che resulting fali-out.

In particuiar ne menCioned tne recent
semicONdUCCOr agreements bDelween tne U3 and Japan
which forced up prices for components in Europe.

ICL does 8V per cent of 1ts ousiness in Europe.
Suo 1t nas a particular i1nterest 1n pusning for cioser
co-operation in terms of pan~European agreements ana
agreed stanasras. {(Extracted from Compucing,
16 Novemder 1987}

B1g sysCems snd Cne furopesn market: forecasts

On the basis of a study carrisd out by tne marxet
scudies f[irm, IDC, tne Europesn Dig syscCems marxec,
after recording & 1l per cent rise 1in iY¥8o, 18
expected to fall off in 1987 and cheresfter to pick up
st adbouc 6.> per centC in cosing Yesrs, tnus
representing s reversal of cthe faliing msarxec, tnougn
iess marked tnan for tnat of aedium syscems.

In 1980, tne D1g syscem marxet cosprising
macerisls for over UsSs sallion of JUYU or SPS8 cype,
sav an incresse of 12 per cent in volume (froe 1,34y
to 1,513 units), or nalt of tne world marxec, sna of
15 per cent 1in value (from U38>.48 to Us$o.i8 oil.son).

In 1987, 1t sioved down witn a genersl
progression of 4 per cent in volume &nd « per ceat in
value, but from now until 199 cne sverage snnual
growtn 15 expected €O De 0.) per cent, Wnicn would

Tepresent ac tnat time 2,185 unite ang US$Y billion,
ana wvouid be ciesriy less tnan tne forecasts of
3,00 unics end US$LLl billion, sade Lasc year oy LDC.




As far as the big syslems are concerned, Lot's
stragcegy contisues Lo de cecisive ane alreads
represencs 43 per cent 0! Lne Zurodly s¥ilems marxet
in volume snd oo per ceant in vajue. For their pare,
ADAHL, ¥AS and COMPAREX eacn nolg some + per cenZ oI
the global dig systess aarxel amunling to 2,31 wals,
wnlle 10 value Cerms they represenl :our, taree and
tvo per cenl respectively.

Siemens continues 0 De second in curope (wiln
19 per cent of tke market) tnanks Co the place it
occupies in the FRG (5 per cent of tne marker,
preceding IsM, wicn 31 per cent), BULL's place, wnicn
13 oot so i1mporkant in France (wnere it nolus
15 per cent of the market, compared to inM's
56 per ceat) 1s practically multiplied by two acC
European level (7 per cent in voiume and o per cent :in
vaiue) thanks TO the setting up of AINEYJELL nule
Inc. In the United Kingdom (witn © per cent) anc
sbove all in Itsly (wicth 17 per cent). Tnus BULL
caxes 1ts place ac ICL ievei (witn 8 per ceat 1in
volume and 5 per cent in value). UNISYS 1s tne lLasc
big European firm (with 5 per cent in volume and
value) vnicn novever, was overtacen in 198> by
sURBOUGHS-SPERRY (nolding & per cent of tne European
market).

It is cne FRG big systems marxet wnicn, aione,
sccoumted for 30 per cent of rotal sales in Europe 1in
1986, altnougn by 1992 1t 1s not expected Co represent
more than 22 per cent. As Iar as the Uniled Kingdom
i1s coucerned, the IDC forecast points o a wodest Out
regular growtn wnich wiil enaole it Co catcn up witn
e FRC in 1992, witn 43U units. Fraace, witn
209 wits and US$971 million ia 1930, saould reacn by
1992 a volume of 357 units for a market wortn

US$L.5 billion. (Source: Bulletin [BIPRESS,
No. 156/04, December 1987)

Bleak prospects for the European medium—sized sys(ems
marxet

Last yesr Iaternational Daca Corp. (iDC)
foresav that che European medium-sized syscCen
market vill reacn US$l-.8 diliion in 1991 and
volume of 53,680 units. Today, however, the
forecasts for 1992 are 27,100 units and
US$8.9 billion. This was the result of a tecanical
readjustment, but also of a crisis in the sector of
medium-sized systems witnh a fall in 1360 anc 2 veax
recovery io 1987.

In 1986, the European medium-sized system marxel
decreased, vitn respect Co Y35, nine per cent in
voluse (16,700 units) and five per cent im value
(US35,641 million). I[DC foresees a 1U per cent growth
1o volume (18,400 units) ana 12 per cent in vaiuve
(US$3,897 million) for 1957.

Undoubtedly the marcet nas become fairly
satursced, but Che reasons for the recession can also
be found 1n Che manufscturers. a decline in the &3XX
series, the early sanouncement of the 7370 oy (bM, cne
recent launching of tne VAX 8KXX of DEC, tacts wnich
Rave veaxened the aarxet offer in genersli.

1987 will be marxed by a recovery thanks Lo the
growen of the 9370 and tne VAX BXXX. 1988 shoulcs
shov 8 larger increase and reacn & volume of
26 per cent (22,380 units) and & value of
18.5 per cent (US$7.5 billion). But, sccording to
the study, 't couid fall to less ctnan 10 per cent in
1989 snc 1990 and to less than 5 per cent in l¥yYl and
1992, wnicn proves tnat tne weasening of the offer is
A0t the whole problem, snc that Ctnere 18 4lso a lacx
of demsnd.

The Frencn marxet nas partially avoided the
European crisis i1n 1986. [t snould suffer a recession
in 1987 and & reneves growtn of «U per cent
(4,350 unics) 1n 1988 co de establisned 1n 1991 at
w, 70 units ana Us$ioo mil.iion, o De placed after the
FRC and the XK.

AS regazds tne .arge manuiacturers, ia i300 iav
was stili tne leeder in Europe witn 3,551 sediua-sized
systeas $0i1d, Dleax Proépects Ior the turcpean
medium—sized System of wnicn |, 9 were «3XX and i ,350
vere system )45, wnica represects IL per cent of tae
market in volume and 33 per ceat in vaiue (37 per centl
10 value wn 1Y05). AL the op enc of e Tange,

«j per ceant io volume and 49 per ceat i1a value an at
the DOLtom ena Of Che range, i/ per ceat 1o voluee ana
1l per cent in value. DEC 1s secong vitn le per ceat
10 voluse and il per cent im vaiue and 18 also detter
placed at tne top of tne range - 17 per ceat in
volyme - than at tne bottom end - 1} per cenc

(1,500 VAX oXXX, 800 VAX li/7XX sold).

For HONEYSELL nULL lac., 1f one adds tne wmarset
snare of HONEYaZ oo Co tnat of sUli, 1C Caxes second
piace, 1n front of DeC. In France, on tne medius—sizec
systems marxet, oUiLi Oeats IsM wicn %3 per cenct 1T
volume and )% per cent in value against L9 per cent in
voluse ana 3U per cent ia vaiue. LIaM remains,

novever, in first place as regards tne rop ead of tne
rsage. (Source: bsulietin DiPRES>, M. 133/ U,

December 1947)

European market of vaiue added netvorks

According to a study carried out Oy
Frost & Suilivan, tne European marxet of Value Addec
Networxs (VAXS) wnicn asountea in 1¥80 co %WU millioa
dollars is estimated CO increase to 3 billion dollars
between now aad 1991.

according to Frost & Sullivan, value sdded
networxs, wnica are often difficuit to define,
concern any telecommunicaCions netvork wnicn offers s
supplementary service vitn respect to tne simple
establishment of 3 liaison Between two 1nter Locutors.
shile tnis definit:ion has Che advantage of being
clear, its main drawback 1s ThSt 1T 18 SO Vst (nat
1t does not inditate tne specificity of different
infrascructures ana different services, services as
different as dacabank counsultation, video-conferencing,
tele-alarm, videotex, electronic wmessaging and dsta
excnange.

It is foreseen tnat Ctnis wmarkec vill nsve so
average annusi growth of «U per ceal wnich will be the
strongest during the next three years, from 1948 to
19%J, wi12n a rate ot 57 per cenc.

Companies, as opposed to i1ndividusis, will use
value sdded services the most, the proporcion
pewng du/lu.

Tnis stuay also sCates that database consultation
18 Cthe most frequently used service and represencs
65 per cent of the services of the Cext and data Cype
wiich equai Chemselves Co tnree quarCers of tne totsl
market value of VANS, Another service vhnicn 18
undergoing &4 strong incresse is elecCronic sessaging,
thanxs especially Co Cne emergence of tne Xe00
standard wnicn vill ensble the interconnection between
di1fferent messaging services.

Tne UK 13 the Largest vser of value added
networks vitn 35 per cent of the European toCsl, or
4316 million in Europesn market of value added
networks in 198o. France follows very ciosely wvita
4225 militon or & quarter of tne European msrkec for
the same yesr. ITne share of (nese TWC marxels,
novever, 18 destineu Co be reduced when the FRC, wnicn
1n 1986 only representes 12 per cent of tne markec,
vegins to caten up. (3Source: pulletin IoIPRESS,

MNo. L57/0wn3, January Ly88)

ine electronic document intercnange marxec

Tne EDL (Electronic Document lntercnangs) sarxec
18 considerec Oy experts as one of Che mosC slifsclive
as regards future possioilities. Research carried out
by tne LRD (incernationsi Resource Developsent ) nss
foreseen, by 1994, an EDI warket equai to US$Ll billion.
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Tae as jor denefrc:iaries of this development will
be the suppliers of Value-Aaded detwors Services.
Among Chese Ia%, General Ziectric, etc. will play an
1mpoctant role, considering the growing inCerest of
these firms in tnis sector.

According to kD, tne Regronzl uroups of
SELL Co., created Dy tne Jereguiation ot AII, are
also resdy to entCer all tne =marxets tor Vaiue-Adges
Services saa theretore see Ihe €i 3eclor 43
particulaxly atcractive, even Chougn 1T 13 very
complex .

In effect, the ED! users can avaxl themselves or,
13 2ddiCion O the s: pplrers’ servaces, software
packages wnich would allow tnem to enter Jirecliy in
€ontact with tne large coaputers of tne correspundent
users, Sypassing the suppilers.

The seliers of softvare pacsages for &I use axe
already pumercus, but a iarge i1ocrease 1s foreseen 1a
the nesr future as the volumse of tne incercnsnge of
docusents increases.

Those 1ndustries whicn dezl viln Ioras and
documents and fast document delivery services are
destined co suffer. For tne firsc tne call in
business could resca a rate of iU per cent #itnin tne
next fev years. For tne secons, tne traffic of
collection and delivery could slov down >y at Least
10 per cent.

Electronic i1atercnange of documents sacuid use
slready exiating transsission infrasiructures, tnat 1is
taose of the governsent, even 1f tOLS, 10 SOMe cases,
vould aesn s Caxation by tramsmissios wnit. (Soutce:
sulletia IBIPRESS, No.155/05, Decemder 1937)

Yesr of the rignt moves

1987 nas been a year of profitaole growtn for
those electronic component ¢13Trioutors wno nad the
foresignt Co assess and realign during tne L9487
industrisl recession. Cliencs nave been less
forcunste snd nave fadec sway or been adbsoroed into
larger groups.

1988 will bring solid growtn in the electromxc
sector once the effects of tne Wall Street crisis has
passed. Cranbroos Electronic Holdings nas noc
experienced sny negative trading effects from tnis
fanancisl 1splosion.

Distributors (nat nave i1dentifiec tne rignt
sarkess jook seC for a period of sustained and healtny
growen. In particular, those Cthaz are in ‘niche’
sarkets vill see the grestesc 1mprovements. Good
examples of this are the growtn in potn tne [sM Dus
srchitecture as s basis for fiexidle induscrial
control and in digital celecommmications.

The recest snae out in Ctne distridution network
vill vork througn €o the benefit of tne end customer
and 1988 vill see s furcher screngtnening of
discribucion groupe tarougn acguisitions.

Caution is nesded where, €O i1ncresse macrxet
share, distributors sre nolding conflicting lines. AC
first signC this msy sppesr co Senefil Cne cuscoser,
but in the long cers will be to everyone's
drssdventage .

Harker demand for flexibiliCy in component
functionslicy 1s driviag the semicondustor
sanufacturer and distributor ¢o re-evaluale their
strategy to DesC serve Chese needs. Some GisCrioulors
8Te MSx Ang w8 3Of Lnveslments to provide & full custom
service. Others ere tuxking tne programuadlie device
foute, while the majority are scanding on the side
lwnes.

1988 will de & yesr to maxe Cne rignt decision.
(Source: CLleactronics weesly, 9 Decewoer .987)

Leaner Liees

“ne UK marcet for products sold by siectromics
€13LTIDYLOCS n4as eXperienced growtn in he regioo of
five-vignt per ceat duting lY47 eepeuding on the
proauct areas iavoived. While Cnls 18 less Chao seeR
in tne 1¥7Us 1t i3 scill encouraging.

(hete ate, aovever, several factors woica bave
Seen present tor 30me Years (nal now suggest ve wili
see subscantial cRanges 1n ChAe wnduslry. Elecrromics
¢istridution 18 Dased oo oftering custosers a simpuy
super® range of services and demefils - dut pressuxe
oa votn profitabilicy sna tne ad1lity [0 iavest o
Cus tomer services vill tax tne iagenuity of atl .
distribution companies and groups .

Lf ve consider the current environment in tne
electranics i1ndusiry, we are experiencing;
(1) vorldvide overcapacity in cospoaent manufsciuring.
(2) Pressure in OBMs to recuce capilal i1nvestmext aac
pre-production inventories. (3) Decreasing procuct
life cycles and nev tecnnologies across all cosponenc
areas.

All these factors combine Co reduce prices at a
Cime Wiea investment iz iaventories sust grow. Taey
force tne distridutor to look &L his own cosCs at 2
Cise wiere OENs are expecring better and wole complex
services - vita JIT (Just-1n~Time) production deiog
but one msnifescation of this.

It will only be the most professicaal
distriducors dpacxed Dy the soundest finasnce wno can
afford tne iavestment O Support Chese Customer
services.

Ine result of this market envircomeat Ras been a3
gueber of 3ergers and scquisitions bolb in compouenc
msoufscturing sad diseribution. This will continue.
However, there 13 NOv a4 mOve Dy comaponent manufacturers
to require botn knowiedge ana expertise a5 an 1nCegral
parc of the vacking for their franchised disEriputors
and not just scraigntforvare finsace. It vill,
therefore, decome wore difficuic for newcomers %o
enter the marset by acquisaicion.

The 1nduscry, thererore must conliaue TO become
leaner and more efficient 1f 1T is £o survive in &
profitaoie sanner. (Source: Electronics Weexly,

9 Decesper 1987)

NEDA and SIA see growtn in 1988

Tre US National Electronic Discribucors
AssocLacion 15 forecasting nealthy iU per ceat to
15 per cent growtn for distribution ssles tnRis yesr,
despite uncercsiaty over tne effects of October's
stocs market crasn. Expanding exports by Us equipgen:
prooucers and incressing computcer purchases by US
ndustry sre smong Fessans for tne opCimiss.
Foilowing the stock seltdown, US distripucors boowed
"the scrongest Novembar 14 anybody's semory”, notes
Tooy Macx, execulive vice president atl cne
Cnicago-Dased trade aasocistion, vith distridugion
$11pEents anc ofders rising by seven per cent acd
aine per cant, respeccively, over October. 1Ine
distridution Dook-Co-bill racio rose o 1.10 1o
Novewoer, up fros L.U8 1o Occoder and L.U5 in
September. Snipments for tne first L]l months of 1987 .
rose 1) per cent over Ljvo, says KEDA.

Meanwnile, US semiconductor billings rose
five per cent to $92V million 13 Novemoer fros
$470.5 million 1o Occober, ssys the Semiconduccor
industry Association, Novesper 1787 dillings were
37 per cant nigher tnan tnose of & year ago. Tne
Cupertino, Calif., Crade organization aleo seCs
November's preliminsry dook-to-dill ratio at 1.07.
Tnis meras & full yesr in wnich DoOOKINgs out-nuadered
pillings, a consistency not seen since L93)-1vyde, tne
SiA says. (Rsprinted from Electronice, 7 January ijosd,
(c) L7888, McGrav-dill lac., sll rignss reserved,.




Aise 10 acCess cORLTOi RMaTael exdesied

Tne US access coalral marael 1s expecies I
triple by 1995 from tne preseat 3. oillida per yvear
business, accoraing 0 internationai desourie
Development (Korwalx, CT}. Tae >10metsi: Jontrol
devices marxet s expected I rise LI 49ul
$l45 millioe 1n 1995 versus 32 =:ilian a .¥3),
iargely decause bDiomelris devices are expecied T nave
ouly slight end-user resistance due To Ine Aldy panac
sad other nealtn concerns. Ine card reagers,
electromic keypads and smart (0Ck3 sarkel Ls expecced
to tise to $1.25 billiom in 1995 versus $i75 million
io 1985, largely because of vnite—coliar criae. 2ac
codes, smart locks and diowmetric sigoature verification
will likely be used 1o this area. Tne dvar coding
equipment and services market s expected 20 grow to
$1.77 billiocn in 1935 versus §.5U million 1m 1¥235.
Despite persousl objections, tne coacern aoout
physical security vwill Support marxet growed.
(Extracted from Security, Decesber 19a7)

Forecast of gsllius arsenide ICs

Sales of gallius mrsenice {ntegraced lircuits
(ICs) are expectad to reacn oniy $i oiliion dy 1990,
instead of cne projectes $. 3irilion, accoraing ta
saslysts. Once character:zed as tne cectnology of tne
future, gallium srsenice ICs, according to che local
Silicon Valley joke, vill alvays be tne tecmndlogy of
tne future. Despite great expectactions, gallius
arsenide vill account for omiy a small jarc of cne
total semiconductor sarkel, wniin was worth
$32 billiow in 1987. Tne expectations vere largely
based on solid tecnnology tnat proved more difficult
Co work with thaa s:ilicon. Wnile Gaas cnips can carry
electrical signals at higner Irequencies, using a
fraction of the power required by silicom ¢nips,
engineers dave not yet been adle Lo insert as aany
electrosic components oato a single GCaas cnip as they
can oo 8 silicon chip. Moreover, single volumes are
so small 1o gallium srsenide tnac tne cost s often
1.5-2 times more Chan 3 silicon caip. whiie some
70 per cent of GaAs ICs now go to the silitary,
gallive arsenide cnips are aov vieved as a speciraily
aarket.

To compete vitn cthe silicon cnip marxeC,
companies, such as Vitesse Semiconaucror and Microwave
Monolitnics, are focusing. «hile Microwave
Moaolitmics is concentrating on microwave circuils,
ViCesse has agreed to Caxe sOome BLCTOProcessor,
concroller and signal-processing silicon ¢cnips from
Advanced Micro Devices and 1aplement tnem in gallium
arsenide. (Extracted from Fordes, | Novemder 1937)

Forecasts for semiconducior products

las 1988 the boundaries asong various
semicooductor products, processes ang design
tecnoiques vill become fuzzy. Several cospanies will
begio to offer standsrd, semicustos and custom ICs
based oa next-genersition MNMOS techaology with
0.8-l-micron design rules. Tnis development dlurs the
distinction betveen €mCic high-performance Cecnnology
snd etsndard commercial offerings. Joining Performance
Semaconductor and Cypress Semiconductor in the
submicron ranks are Incel, LSI Logic, Motorola, and
Texss lostrusents, and sose Jspsnese cospanies.

Products that vill be offered include devices
vith up to 200,000 gates, compiler-based scandsrd cell
designs coming close to «50,00U gaces, and full-custem
and nandcrafced scandard designs wiln oore tnan
500,000 gates, sccording Co J. Meindl, vice president
and provoet, Rensselaer Poiytecnnic Institute.
Motner key development 1n 1788 will de tne firsc
generscion samples of « Moit DRAMs {rom | Mdit DRAM
stslvares Fu)itsu, Hitach:, MoCorols, NEC, Siemens,

, and Texas [nstruments. NIT and two otner
Jepenese companias vill 4lso be sampling experimental
16 Mbic designs. In 1984, ultraviciet-erasadble and
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eieszricaliy erasadvie PRUMS wili increase in censity,
with <MOS designs Decoming more popular, ame a-M03
gesigns siipping 1ald oolivion. Also, the deve.opment
of tiasn EEPROMs will move 1n oc thne traditiroaai
territoriiy of coaventionas EPROMs ang EEMOMs. Tne
2gundary Delween logic and semory circultry will olur
s 19,53, On the memory sige, speciai-appilcation
SEAMs ang DEAMs wii come on tne scene featuriag aore
mntelilgence. X Ine sigitai sise, stancara,
semxcustom, aad custom designs will incorporace larger
porcions of memory on-cnlp. (IxCracted from
Eiectranics, 15 October 1337, (c) 1987, Mcurardiii
Inc., alL rignts reserved).

Market nicne Zor marsupercomouters

Minisupercoeputers offering slmost tne perrtoramnce
of sultimilliion-gollar supercomputers at prices just
above minicomputers’ nign end are becoming 8 vital
ailcae, 8CCOrding to spokesmen aC tne 1987 Autofact
trade snov 10 Decroit, MI. Detaquesc, a markec
researcn rira, estimdted tne marxzel snare or ieading
mlnisuper producers. As they cut 1nto the lov enc of
the supercosputing market, sinisuper mikers susg worry
aDout comperilion aC their owa low ends from
nigner-per formence sinicomputers sCylea superminis.
Wnile superainis are J2-dit macnines tnat nave scalar
srcnitecture, supercompaters including sinisupers are
64-D1IL pProcessors wilh vector arcoitecture OT some
ocner type of parailel processing; cnus nign-end
superminis 1In some ways Can duplicace lov—end
minisupers’ performsnce. (Extracted fros Metalwocxing
News, J0 Suvember 1587)

Rise expected 1a laptop computer d <

laptop computers vill gain grester acceptanoce
asong ML managers in LW, according to induscry
anslysts. T. majarin, executive VP of Creative
Strategies Researcn incernstionsl (Ssnca Clara, CA),
a consulting firs, observed tnat users vant higner
resolucion and true portadility. Laptop sales rose
significantly 1a 1937, accordiag to industry
estimates. Vencure Development expects 350,000
lapcops to ve snipped i1a 1992, versus 455,000 in 1988
ang 350,000 1n 1937. Msjor suppliers expecced to
aonounce lapcops ia 1988 1nclude I[pM, witn an
iatel 302d80-based PC Convertible, and Zemitn, wnich
wili offer s systes chat reportedly improves LOD
resolution vitnout neavily draining the bactery
supply. Appie Coaputer and Compsq Computer may debut
laptops 1n 1986 1f market opportuniCies are strong
enougn. Overseas rivals Mitsudbisni and Sassung
clectronics @iy increase their presence $000 1o the
expsnaing laptop sarset. (Extracted from Computer
woria, o Feoruary 198s)

PC sales rise expected

Personal Compucer manufacturers expect their
sales to rise 2U-30 per cent 1n 1938 versus 1947 as
demand rises for tne sore poverful generastion of
equipment , saccording to an wndustry conference neld
recencly a¢ S:tiicon Valley, CA. InM's 16-20 per cent
growen esiimale 1s GOre conservaCive, but the expected
rate 18 3€1ll accepuadle. Motoroia, one of tne
vorld's largest sicroprocessor producers, 18
developing & new microprocessor chip dased oo
reduced-instruccion-set computing (RISC). The
®icroprocessor will offer an alternscive to the
6800 series tnat 1s nov used 1a Apple'’s Macintosn
computers and in other xey personsl cosputers asana
wvorkstations. Compag, which produces [sM-cospatidble
personal computers, expects 8 20-J0 per cant sales
rise in 1788 sfter nearly doubling 1Cs revenues €o
$1.1 billion 1n 1937 versus 1936. Apple computers
expects revenues [0 T1s€ as custosers dbuy nigner value
systems. Crowtn race Ooptimism may resull in
overproguction of too many types of personsi cosputers
W 1908, Decause every compsny Cpinks tRat 1C will
grow faster than the industry. (Extracces trom
Nev Yorx Times, 9 December 19387)



Marketing forecasts for maaizats

The warzet for monitors wiil totai $v.je d:ilion
ip 199 as against $J.% oixllion 1a 1987, according €O
Stanford Resoutces. Sowe }J amxllion unics witl de
sold 1o 199, up 8.+ per cent per year from tvo]

US and European vendors' lowering of prices im LYST
to hold oo Lo Or Incresse marse: snaces Nas aifectec
cneir proficsbilaty. As a resuit, some lifms Bave
divested their @A0LCOT businesses in LI87; for
example, RCA sold 1ts monitor activities o Cardinai
Techaologres, sad Motorola so0l¢ 1Cs mWOBLILOT Dusiness
to DisplayTek. Tnere 1s a demand for monitors witn
higner bamdvidth specifications, more colour optious,
and higner resolution, due to Rost manufacturers'
desires for better flicker-free monitors witn enhanced
text amd graphics presentatioa capadilities.
(Extraccted from Electronic Data Processing weexls,

15 February 1988}

Market sairfts from mainframes to micros

The computer wndustry Ls undergoing & profoung
coange 33 the sarxet shifts to micro cosputers and
svay from ssinframes. Once considered in perpecual
infancy, tae computer industry may nave Curned cne
corner following thne sariket siump tnat began 1n lace
1984,

This series of re'ates articles discusses toe
market saift tovard ‘distribuced processing’ ang
ssay from wonolitnic back-office mainframes 1n
teras of mev technology (tne advent of more powerful
WLCTOPEOCESSOT CRips snd (ne ecomomic feasi-ilidy of
aicros that perfors lLixe minicosputers aund
ssinframes), tne ease of programming a new fuaction
o0 a3 micro versus 3 larger macnine, tne PC user's
familiarity of computing on a PC, the changed
nabicts of computer buyers, tne commodity mentality
mat lovers margins because of intercnangeadle
aacnine parts, sad tue 'turnpice effect’ -
setworking. The impact of perful microcnips on
PC developmencs and compecition is coasiaered.
Charts include 3 grapn 1n the rise of US shipments
of computer hardvare, softvare ana services in
1982-87; shipmencs of PCs, smali compiters,
wtdius-sized computers, and mainframes in 1¥82-9l;
tne industry's shriaking operating margin 1in
1982-87; tne ousber of IsM 37U ana 37U-compatidie
systems in use; and micro's price/l million
programme instructions/second versus (ne mainicame’s
price. (Extracted frow Business weex.

30 Movesber 1987)

‘Ultraparailel’ future

The vay forvard for hardware tecnnology lLies 1n
'ultrapsralliel’ dacabase macnines - & message 2o dDe
heeded by market lesders Ini and Digictai Equipaent
(DEC). This was tne forecast mace oy Jsmes Martin at
s losdon sewinar on the 'future culture’ of compucing
development. Bbut Martia ssid ne envisages resistance
in the IbM comp, wnere the move o paraliel
processing - and therefore cheaper cosputing - could
zsuse loss of revenus.

Marcin's advice to DEC vas to sttack this [pM
Acnilles’ heel by signing an sgreement witn Terasdats,
lesder in the hardvere database figld. e 881l
bardvare dscabsses are essentisl for gaining improved
transaction processing (Zp). Software councerparcs,
such as D82 and Orscle, csn st the mosent reach only
around 48 trensactions per second (cps). The sore
Processors you add to a database macnine Che morfe Cps
you can do.

DEC is working on aevelopment of 1ts own paralies
database macnine which snould reach thne marxet witnin
five years. (Extrscted fros Computaing,

16 Novemper 1987)
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diga-resoiution ADCS are changing tne marxet

(ne most aramatic agvances 1o cata coaversioan
unquesCionadiy are 1k Digh~resoiutlion monoiilnric and
nyorid «naiog-to-cigizal coaverters. For cne first
Cime, designers nave ready access [O monolitaic ans
nybrid ADCs vitn resolutions of 1o Dits and above -
and many Ol the nev coaverters are fast, to boot.

It 1s oot surprising tnat Zecnnological advances
in nign-resotution ADCs are chamging tne saape of the
msrxecpilace. Or all ADC units consumed worlavide,
parcs naving & resolucion of 16 bils Or nigher cow
nave 8 vorldwide market share of sdbout 23 per cesnt,
ssys Selantex Inc. sy 19, tneir share of tne total
ADC marcet will be 27 per ceot, predicts the Mountain
View, Calif., wmarzet researcn house.

It looks lLixe these nev hyoria and moaolithic
parts wili be dethroning the present «ing of
nign-resolution ADCs, the 12-bic coavercer. Of tne
vor ldwide consumption of 12-bit and above converters,
the snare of le-piC of oecter ADCs vilil jump trom
44 per ceat to 53 per cenc between 1987 and 1990. (in
tne total vorlavide ADC market, l2-bit and above parcs
taxe a consistenat 52 per cent snare).

In aadition, more nev designs than ever before
are using ADCs, especially as froat ends for
digital-signal-processing systems. 1Inat 18 good nevs,
since the woridvide market for all stand-alooe asca
converters 15, at present, reiatively scadie.
Interestingly enougn, 1o spite of new ADC applicaticus
such as D3P, the voria continues O consume WOre
digital-to-analog converters. DACs account for sbout
52 per cent of sit dats couverters. Of course, ADCs
are usuaily more expensive tnan DACs, so 32 per cent
of dollars vill continue to %¢ spent oo ADCs. by
1990, ADCs will nave worldwide revenues of around
$8¥3 million, compared with sbout $816 million for
DaCs.

Fast-moving tecnnological cnange also 1s erupting
10 other sreas of che analog ana power vorla.
Pover- tupply techaology is Rarnessing resonsnt
Cilfculls O snrink supply size wilhoul degrading
efticiency, as switcning frequencies clisdb to tae
seganercz region. (Reprinted from Electromics,
7 Jaauary 1908, (c) 18w, McCraw-Hiil lnc., all rignts
Teserved).

PC st1ll spells aulomation

A rfemarxab.e average aoaual growtn rate of
L7.8 per cent over tne next four years nas been
torecast for the curopesn prograsmable comtrollers
warkek. According tr Frost & 3uliivan’s recent marxec
researcn reporc, Prograsmaple Controlier Metvorxs in
Europe, Che markeC 1s expecCed Lo be vorcn
Us31,600 mailion by 1991, Tne fastest race uf growen
18 expected fros netvorkes sppiicacions of medium—size
controllers - tnose with 129 to 396 wput/output
cnannegls - ¥iCn aversge annusl increases 1in
consumpcion of 24.9 per cenC over the sams period;
these are expected to rescnh & total market value of
US3L148 mallion by 1991. Tnis however, 1s still ooiy
10 per cent of the totsl marxet.

The largest, and currently, the second-fastest
groviag category is tnat of scand-slone msdius~size
controllers. Tnese are expected Co nave s pnesomsnal
growtn race of 20.4 per cent per year and TO acnieve
totsl sales of JUS$430 millaron by Cne end of tne decade.
Tnis represents 3J per cent of the Cotal projected
mircet. The report furcher sCages ChRsC i1t 16 Cne
considerable cosc of compiete automation 0etvorks that
maxes potentisl users nesitace to commiC Cnemselves,
Tney prefer instead, to insCall programmable
controLiers and other sutomecion Nardvare cspadle of
operating witnin 4 network sysCem 4C & ister date.
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A further factor, desices cast, 13 the
1acompatibility of different manufacturers’ necworking
schemes, 80 That users of {hese scnemes nave feit
impelled to stick witn a single suppiter. Tne rdea 1s
to create & standard data commun:cations scneme wnicn,
if designed into future products, would allow
compoaents O communicate wiln each atner regardless
of their manufacturer.

Most of Eurape's programmavle coactroller
suppliers have launcned, or are close To lLauncning,
MAP-based products. In France, novever, an
alternative common standard, JoUs, nas founa favour.

In the UK cuae of the wost up-to-cate automated
production lines using programmable controliers is st
Ferguson's factory in Gosport wmicn produces more than
5,000 TV sets each day and 13 procadly Britain's
leading TV set producer.

Esrly ia July GEC Industr:ial Controls acnouncea
that its GEMBO/700 controlier for industrial process
sutomsation had successfully complecea MAP conformance
cests. Thir is believed to de tne first such system
£o achieve this outside tne US.

The 700 coatroller, witn MAP version 2.1 1s an
eohanced controller within the GEMSY fawily, ana the
wmclusioa of ao incegral MAP inceriace within tne umit
makes it unique. It incorporates a single-board
computer fitted witn & centrsi nignway, wnicn
implements MAP? and enables comm:nications between
different manufacturers’ equipment. Quite a few
msnufacturers have developed new types of moCion
coutroller.

Wich a great deal of development work taking
place and the continued Videspreac and increasing
adoprion of progrsmmadble controllers in a nostc of
spplications, their days sre by no means over in
industrial sutomation. (:Zxtractea irom Eagineering,
Novewber 1987)

COMPANY NEMS

Ibd will Eul.l togetner its Unix-Dasel networking
seracegy by

Underlioing its intention Co De 3 lLeader in the
Unix sarketplace, IbM Corp. is promising a3 rafc of
aetvorking-softvare sdaitions and iaprovements for
vork stations tnat run on IbM's AIX version of Umix.
At tne Uniform shovw in Dallas, IBM announced that oy
Maren 1989 ic will scerc reseliing Sun Microsysteas
Inc.'s Metvork File System, whicn gives users access
to files ou other network noces. [sM will also nave
sn electronic-wmsil peckage for tne ALX systems -

RT PCs and, by sutumm 1983, the PS/. wodei 80.
Alcnougn ao AIX sysctes on an Ectneraet or Token-Ring
oetvork vill be sble to act as a server to personsl
cosputers running unde: tne DOS and C3/2 operacing
systems, IBM nas not san -.nced products for full,
trmsparent communicstions between tnose PCs and
nonserver AIX systess uurxng s nec. (Reprintes from
Electromics, 18 Fedruary iv83, (c) 1983, McGrawiall
Iac., all rignts reserved).

HP and Microsoft work 2o plug & nole 1n tne IbM

[ 144 ] ll“

Aiming to f1ll & gap scill open tn (s Corp.'s
laceoc locsi-sres-necvorn offerings, Microsoft Corp.,
Redwond, Wash., and Hewlecct-Pacxard Co., Palo Alto,
Calif., sre working together cn a product to be called
LAN Manager/X. LAN Manager/X will pring tne
funceionality of Microsoft's 05/J LAN Manager to uUnix
systems, beginning vicCn Chose Dased on Intei’'s dusae
sicroprocessor. Due by eacrly 1ydyd, LAN Manager/X will

lec PCs runnang J03 or 05/2 communicate wita
Uaix-based systems on Che same zetvork. HP plans o
oring LAN Manager/X tc 1ts HP 30UQ0 systems running
uader tne HP-JX Unix variant, aad other vendors say
they will add LAN Manager/X capsbility to their Unix
systems. Lixe 0S/2 LAN Manager, LAN Manager/X wall
use the Server Message Blocx protocoi defined by inM,
Microsof:, and Iatel Corp. (Reprinted from
Eleccromics, 18 Fedbruary 1983, (c) 1983, mcCraw-Hill
Tac., oIl rignts reserved).

s restruccures

IsM nas decentralized 1ts management structure by
creating five aignly independent Line-of-business
uaits (LObs) to goveru development and maoufacture of
1ts complete product line. However, accoxrding to
Sixko Securities analyst D. Haback, tne effect of tne
#ove 1S SIR1WlIed Since he same people are maxing tne
decisions. IoM also crested LoM United Scates to
mansge tne nev businesses. Ine nevw organization wiil
bring more independence for LsM product development
snd sanufacture executives, aad will boost their
fuactiom in strategic plsaning for products. Product
development executives vili have moCe i10vOolvement 1in
me marketing of tneir products, waicn, in Che past,
vas primarily done by tne company's marketing
subsidiary, (nformation Systems Group. Also, to boost
tne LOss concentraCion oo strategic procuct plamning,
IsM escadblished & nev position for an assistant
general smanager of msrketing planning at eacn LOs.

(Source: Tecnnology Update, 29 Fedrury 1933)

IbM launches a major supercompucing initiative in
turope

wnile (oM Corp. wvas making headlines by promising
to develop a next-generation supercompucer vith
Steve Cnen, they vere busy on otner fromts as well.
IoM announced tnsC 1C will spend $40 millico over ctne
nex:i Cwo years Co advance supercomputing ia Europe.
ioM's Lavescment will e used in part to sel up
supercomputing centres in Europe similar to those in
the US cresced vy tne Mational Science Foundation 1n
1985. TIne five Europesn centres it is plsmaing wili
be baseqd 2l major universities or researcn
institucions, and will be supported by IbM, ctne
institutions aand national goveraments. IBM will also
sapply over 25 other Europesn educational and resesrcn
IDSCiCulions wilh 33Vancec pProcessors or vector
facilatres. Tne first European centre will de at tne
Centre National Un.versitsire Sud de Calcul in
Montpellier, France, ana 13 expected Lo oegin
operating in January 1988. (Reprinced from
Electronics, 7 January 1988, (c) 1988, McGraw-iili
Inc., all rigncs reserved).

Ine IoM-Chen deal could maxe supercomputers king of

the mountain

Tnere 15 no longsr eny question that the
supercomputer marset is sisping up as ore of tne most
imporcaac for computer mekers in the 1990e. Buc if
eny doubt remsined, 1t vas ersesed by IaM Corp. lace
last month wvhen IBM snnounced plans to forgs an
sllisnce witn Steve Cnen - tne Sl-yesr-old furmer
superecar designec for Crsy Resesrch loc. = to develop
s supercomputer iUV cimes fssCer then anything
wveilable todsy. IBM will provide fundiag for Caen's
three-wontnh-ola pany, Supercomputer Systess Inc.,
and will give Cnen sccess to iLts Digh-end techanology.
in recurn, LBM gecs the right to market the mschine,
slong with Supercosputer Systems, vnen it is resdy for
commercial 1ntrocuction in the early 1990s.

Tne IoM move is unprecedented for the world's
largest computer maser. It ney formes outside
siliances 15 tne psst, buC never before nas i€ signed
up with an outsider for the development of an entire
nign-end systea.



Bt though the nature of the deal may de
surprisiag, an IbM ChRzust 1o Digh-end supercomputers
vas oot unexpected. bBecause the Chen machine 18 not
expected Co emerge until cne next decaae, Lt 13
geaerally not seen as a near-term Inreat for Cray, tne
Mioneapolis-based leader in the supercomputer merket,
ot for the other amjor vendurs - ETA Systems Inc., Che
St. Psul, Mionn., subs:idiary of Control Dacs Coron., and
Japan's Fsjitsu, Hitacni, ana NEC. (Estracted from
Electramics, 7 Jamuary 1988, (c) 1943, Mcirariill
Inc., sll rights ceserved)

Isti's strategy for tecnnoiogy protection

t's (US) scrategy for protecting 1ts P3/2
technology sad marke! wsy have given 13 compelitors
what they seeded o survive. Paosilioming itself in
the marxet by threstening clonemakers wno imicated the
propristary designs in 1ts Personal Systeas/2
computars with legal sction, IpM nas yet to issue a
utility pstent, wnich covers funcCloas or processes,
but mot specafic designs. Waile compuker companies
aay vell be vorking oa tneir ova PS/2 procucts, mosC
are tresdiag lightly. Tne big question is are the
psrts designed vy compoment suppliers legal? For
exampie, Chips & Tecnnologres (San josé, Ci), wnose
cnips are used 10 85 per zent of the PC/AT clones, nas
desigoed a set of chips for cioniag the P>/ls. dhiie
the company, like Western TigiCal, claizs 1t nas
legally duplicated the Micro Cnasnnel tecinorogy tnat
1sM claiss vill be 8 key element 10 nooxing up 1ts 2Cs
to lLarger systems, 0o one car guarantee (he
clonemaker 's designs ere legal.

{o the weanwnile, sales of lad’s P3,2 pushed tne
cospany’s sales up 25 per cent to 2bout 37 billion 1n
1587. However, the competition did becter, largelry
becsuse customers are coacerned that buying Cae PS/2
will lock thesm into & propriecary InM design,
according o the comperirtion. Tne personal computer
sarket is discussed in Cerzs of [aM's aew tecnnology
and its clonemskers. (Extracted from tne
21 Decewbsr 1987 issue of pusiness Week by special
permission, (c) 1987 by ®Graw-iill lac.).

Philips in nationsl, Europesn parsilel compuCer
peojects

As fsst 88 the cnip aevelopea, one prooies :s
catcebing up viLh 1¢:  the fact £nat it faces the job
slone 10 every computer, wnicn limics tne processing
speed of that spparatus. aut the day will come wvnen
you c8o simply add & fev cnips to 2 computer tnat 1s
too slow,

At Pnilips they believe that ChaC day 1s amly tvo
yesxs swey.

Io & sumber of lLaborstories 1n the vorld, not
less: in tne Pnysics Laborastory of Pnilips 1o
Lindhoven, computer 9C1enCisCs OOV Lhink they &re
close to the "parsilei computer”. Two years from aow
in Eindhoven s prototype witn sdout 100 chips 18 o
exscute 1Cs fireC progremme in persilel.

Philips is coC doang 1t sil by icseif, but s
iovolved ia s Dutcn and European project. Togetner
vith the universities of Amscerdss, Iwente, lerde
a0d Utrecht and the Center for MatnemsCice and
Computer Science 10 AmsCerdsm they are working on 8
"Parallel Inference snd Storage Macnine” (PRISFA),
vith & goverument subsidy vis the Stimuletion ’roject
Tess for Computer Researcn in tne Netherianas (5PIN).
Tne Europess project, wnich is Carried out in
co-operation vitn AEG [Cerman Electric Company) and
Mixdorf, get o subsidy via thne £37RLIT proramme and
carries tne frignctful neme "DOM": Decentralized
O ject-Or 1¢0ted Macnine. Tne :wo prcjects
wncercvine 1n 8 sutuslly dbeneficial manner in cne
Pnysice laborastory, and "DOOM” nas made the greater
progress.

At 8 cangress 0o parailel computers, wmich
Pniiipe neld 1n £inenoven 1a June An tne framevoci of
tne ESZRLT programme, e wost 1mpoctant
cnarscteristics of the new compulsr wvere outlined.

A special progrssming language exists for g,
called "Pool™:. tne things wnico (e computer suat do
sumltanecusly aust de wriltes aowmn 10 sSucn a vay Cast
1t knows wnat s expected. The proramsing lLaoguages
used ViIn ordinaly compaters &re not appropraiste for
mat .

vatn a psrasllel computer such as “DOOM™, tne
chirps are nol all vorking at the same time. The moce
they ¢0 that, the sore useful tney are. For exasple,
1f one vanted to nave Such a computer d¢o as additicn
10 Ihe elewentary school asnser, starting oo tne rignt
snd comutinuiag towsrd the left amd witn or without
“carrying one™, 1t would be utilized ia the worst
|anner. CLacCh Inip ¢an indeed Caxe OB the additioca of
cne figure, Dut except tor tne first cnip, they wiil
sll nave 70 vait for & report oo the outcome of tne
colleague vorking one coluam to Che Tigat, tae Tesull
will be just atout as fask as v 1 one chip does all
the acding Oy itseif.

Gtner problems, on the otner nhand, are cryiag out
for tnis very same paraliei processing. And a cumper
of companies find those problems so i1mportant that
they are alreasy voruing on prograwmes for tae Pnilips
cosputer , even though it does DOC exi1st yeC.
(Extracted Zroe Elseviers weexblad, & august 1987)

sell in Europe

beil Cancds and bell Arlautic, tnis last borm 1n
1904 from the seregulation wnich subdivided ATT 1nto
seves lesser groups, Jigned s letter of i1ntent for tne
purcnase of tne Europess drancnes of tne Canadian

group.

Tne brancnes of sell Canads coveres 1n tne
sgreement sre siuated 1o si1x Europesn countries and
somt of the names nave been sunounced - tnese atre
Eurotecnnicas 1n France, Bell Cecnmical services 1o We
VUL, Eurotech :ia ltaly, Dstaway i1n Switzeriand acd
othners in tne German Federsi Repudlic, Ausctria svd
Denmark .

While pel. Canads 1ntends o concentrascte 1Cs
efforts on the Celecommmications sector, Che ameriias
seil Aclantic aime at reinforcing tne sectors of dacs
processing snd of compuler malntenance. More
particularly, che lstcer vould seem o De & sector
destined Co expand rapidly even 1f many of the
Construction cowpanies are rapidly gaminiog ground 10
this stes Coo.

»ell Azlantic wnich, as ve reported, is one of
tie seven Aserican regioosl Celepnone cospsnies, last
year showved a net iacoms of US$1.17 Dilliocn vitn sales
equivalent to US$9.32 billiocn. This cowpeny comprises
seven differenc telephone cospanies 1o 88 sany
Americsn states. Furtherwore it coutrols s large
susber of otner 1ndustries opersting both 1in the
sector of celluler mobirle communicactions snd of
computer maintenance, the financisl sector, ecc.
(Source: Bullecin IBIPRESS, Mo. 150/04, Decemper 1%87)

Leasing house spreads 1Cs net

Swed.an computer services house ICS 1s Lrying to
shed 1Cs lessing company imsge by epreading 1C» ViDge
wnto tne nignly compeCitive neCVOrk Services marxet.

ICS nas signed joint venture agreements with two
US celecommunications companies, consullsats Ne.worw
Strstegies and network msnsgessnt coapeny Ril. It is
ssrketing theis products in Zurope end can puil
togetner thelr experts Lo work on Dusiness for
sultinscionsl coampsnies.
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Computer leasing house Atlantic has &iso scarted
selling network services, Chougn it ts aevelopiag its
owe ramge of commmications products, ratner tnan
offering masaged services. (Extracted from Computing,
26 Novesber 1987)

Ferzanti supplies chips to Canon

sritisn cnip saker Ferrant: wiil supply Canon,
the Japssese pnococopier snd camara manufacturer, vien
8 key compaonent for its integrated dervices Dig:ical
Mecwork (ISDHM).

Canon is vorking witn Ferrant: to produce aa LSI
g8te array as an interface cni) detween Canon's LAUJO
laser copier and tne [SDN networa. A surlavie
compouent vas oot yet availabie from any Japanese
mmnufacturer. Engineers from Ferrant: are aiready in
Japsn with Canon, vorking oa the project.

sritain could well de thne next site ia Europe tor
a Cancn factory - FRG, framce and italy alreaay nave
Caaon sastallations. Althougs Canon 1s noted 1o
Europe for its office automation prosucts,
particularly photocopiers and facsiarie macnines, any
factory here is lixely to wmaxe medical prosucts, one
of Camoa's other msinstream bSusinesses. One otner
possible area of investmenx in sritain could be in zne
commnications area. Canon 15 aov developing in the
communications field - it recently launcned a PanX 1a
Japan, for exsmple. (Extracted from tfiectiromics
Veekly, & November 1987)

Bew semiconductor wmerger

A sev force on the vorla semconductor macrxet
vill be lamcned, vnen the merged 5G5S Semiconductor
snd Thosson Components company mawes 1ts deoul as
SGS/Tnomson Microelectronics (STM) at the Paris
Components Show.

Tne merger will fora a compasy wnose coip sales
viil top $850 million 1a 1987, wnicn could just taxe
1t nto the world's cop dozen semcomnductor
companies. (Extracted from Electronics Weekly,

18 Novesber 1987)

Sinclair cracks vafer dacsing

CharismaCic entrepreneur 3ir Clive sinclsar nas
stated that he had found the 'compucing Holy Grail'
and solved the probles of manufacturing wafer-scale
integrated circuits. Ansmartic, che Camoridge-based
researcn and development company beninz the
development , expects to beg:an volume producCion early
is 1988.

With wafer-scale integration (wsi), Sir Clive
says he vill be able to produce boards wictn L6OMD of
ssecry, compared vith just LMD Dosrds witn current
procedures .

Anassrtic hss received first round financing of
£2.8 asallion from the other co-snarenolders, while
1ndustry observers estimated that up to £40 willion
usy be eventuslly oo tsp 1f the product 1s
vell-recsived.

Tsodes sad Agsmartic nave also signed a separate
JOINT sgreement to develop secondary wsi storage for
spplications fros fsult-tolerant oniine processing to
high performance workstations. (Extractes from
Compucing, 8 October 1967)

Europe favours Unix systen

The Unix operscing sysieo nas estaolisned s soiid
footnold 1n tne European market, #ith most major
Luropean computar cowmpanies vffering Unix-oases
hardware. Users favour Unix Decause i1t encourages
portadility in software, WNich mesns CHAC Nardware can

bde dbougnt from different vendors. Software vendocs
favour Unix-Dased syslems Decause they can wrale oae
spplication and offer 1t to amy buyer vatn s
Uaix-3ased computer, thus relieving tne vandors of the
tasx of adapting esch applicaction to & specific
operating system. tHardware vendors favour Unaix
because 1l proanles commecClvicy - tne lioking of
different sschines - wnich, 1o tsudem vith
portavility, manes Unix—based systems formidadle
competitors to IsM mactines. Tone goal of battiing Imn
stisulated tne formationm of the X/Open Group, an
orgaaization of Europesn snd US vemdors, vaich has
promored the Unix stamdard.

ia Europe, the Unix operatiag systes is recsiving
the sirongest support 1n sasll- snd medius—size
mulCiuser systems witn from &4~16 terminals, and
single-user vorkstations for emgineering appilicatioas,
includring CAD, accordimg to K. Gewaid, Exscutive
Direczor, Deta Systems Division, Siemens. The nusper
of Unix systems delivered :o Western Europe im 1940
susaroomed to 5U,00u, up some 120 per cent from 1985,
according to iateco (UK) snd [ncernacionai Dets
(Pari1s). Desoite this growth, cne use of Unix 1s not
videspreas for mainframes or for sungle—user personai
computers, largely becsuse Unix is designed for
wuiCiuser environments. Tois sultiuser focus nas aiso
pranibiced the use of Unix as cne operating systes of
cnoxce for real-time systems. (Excracted from
Eiectramics, 15 Octodber 1987, (c) 1987, McGraw—Hill
inc., ail rignts reserved).

Banxs JolLn i Cesting sulomatlc machines

Dar-ich1 Kangyo Bank is jJointly testing a systes
that links the cash dispensers and sutomstic teller
machines of tvo banks vitn Citibaak. The systes uses
HTT's CAFIS financisl VAN to sllow customers of either
Ds1-1ch1 Kangyo or Citibank to sake deposits or
witharawals via the COs and ATMs of botn banks.
Start-up is expected to be 1n October 1988, sand tne
systes 13 expecCed Co be operacioaal vitnin cue year.
(Extracted from Electromic Data Processing Japan,

13 Novewber 1937)

Motorola plaas own-design DRAM process

Merorola is plaaning to produce 1Cs own-design
lodbic DRAMs and 4ibit SRAMe oa a 0.5-microm process
wvitnin ctoree to five years.

According to sod Jenkins, Moctorola’s dirsctor of
tecnnology mansgesent, tne 0.5-microu process is mow
under developsent snd will be available for commercial
production 1n two years. Ine 0.5-microm process would
be tne baseline foundstion for a 4Mdit SRAM snc loMdicC
DRAM 1o design but the Cecnnology exchange wich
Tosnibs would only cake Motorols up Lo the aextC
generstion aad the liok would ouly make sense if icC
were a strategy Cowards independencs.

Scotland 1s favourite in the race to be the first
msnufscturing facility co produce Motorola's Llidit
dynsmic RAM. Motorols sources say that the East
Xilbride plant 1s the most productive of sli che wvafer
fsorication piants it owns worldwide. (Fxcracced from

Electromics weexly, 18 Novesber 1937)
Motorols confirms RISC proiect

Motorola 1s developing 8 12-0iC SICTOProcessor
bDased on a reduced ~instruction-sel srcnitacture.
Rumours Nave Deen circulacing about the Motorola RISC
pro ject, dudbdbed Lne J8uu0. Mororois nas refused co
d1scuss 1ts RI5C vork, but 1ts nand was forced by the
snnouncement Ly otner vendors ,f their co-ordinated
RISC projects. Sun Microsystems nas signed up
Fujitsu, Cypress Semiconducior, and sipolar (ntegraces
lecnnology to manufacture 1Cs Sparc cnip, while MIPS
Computer Systems nas signed up LSI Logic, Integrated
Device Tecnnoiogy end Performsnce Semiconduclor to



work om its RISC cnip set. Motorola says that 1T nas
been working on RISC for several years, but does not
believe RISC will replace CISC. Motorola disputes
claime by Sun and MIPS of 2i5C's nigner performance
and lower cost, saying that CISC can matcn or

outper form RISC, and tnat 1t can cost less because of
8 greater sales volume. Motorola does concede,
nowever, that RISC can reduce design time. Motoroia
is pouring $1U-20 miilioa per vear on RISC development
work. The RISC cnip is expected to pe fabricated in
Qt0S, run under Unix, and will prooadbly pe offerea :in
esrly 1988.

ihile oo the subject of RISC tecnnoloyy,
Hewlert-Packard Co.'s bet-tne-farsz staxe on RISC
tachaology tvo years ago scirred aostly s<eprical
comments. RISC (Reduced Instruczion Ser Computing)
techoology, it was suggested, would prove a
short-lived excursion for nicne scientific and
agineering vendors.

Sucn skepticiso is no sore. RISC is snowing up
io wore and more systems vith a commercial fiavour.
Vendars typically sassocirated witn office systems are
planning to offer RISC-tased systems this year. Wnac
is more, the idea of limiting the nuaoer of computer
instructions to achnieve faster processing has won a
wider followving among tne tecnnical computer crowe
since Hewlett-Packard's plunge.

The !ist of CAD/CAM and vorkstation vendors
choosing systess based oa RISC ctecnnology 13 a long
one. (Extracted from El:ctromics, L7 Jecemper 1Y87,
(c) 1987, McGraw-H1ill Inc., all rights reserved and
DATAMATION T magazine €, 15 Feoruary 1943,
copyrighc by Tecnnical Publisning Company, A. Dunn and
sradsctreet Company, all Tignts reserved)

Eli Lilly joins supercomauter centre

Eli Lilly has become tne tnird @i jor corporation
(slong witn Amoco Corp. ang Eastman Kodak) Co join tne
industrial supercompiting programme at tne University
of {llinois' National Centre for Supercomputing
Applications. The four-year, $3.5 million agreement
becomes effective in January 1984. Lilly will lLocate
Tesesrchers at the centre Lo Worm om projects of
1aterest to the company. ine centre staff will assisc
the company in Crsining anc researcn and 1n
establishing hiyn-speed data links to of f-campus Lilly
facilities. Under the agreemenc, thne university plans
to 8add to the centre's staff a computationsl chemist
and 8 cosputationsl biowolecular scientist wno will de
availsble to Lilly for consuitaction. Funded primarily
by WSF and the State of [llinois.tne centre nas a
Cray X-nP/48 supercomputer. (Reprinted witn
permission from Chemical snd it gineering News,

30 Novesber 1387, Copyrignt (198;) American Cnemical
Society)

Joint developmencs

Cincom Systess lnc., Cincinnati, and Mixdort
Cowputer AG, Psederborn, FRG, nave signed an
sgreesent to develop distriouted applications chat
address Unix-bssed systems and computer LnCegrated
ssnufascturing ssrkecs joincly. Formai unveiling of
products resulting from the agreesent 1s expected OY
June. Tne sgreement follows Nixdori's recenc
release in the US of 1cs Targon series of Unix-dased
cosputer systems and Targon Reflex reiaticna.
dacabsse msnsgement systea. (Reprintes wicn
permissron of DATAM % ¥ magazine ©,

1 January 1988, copyrignt by lecanical Punlisaing
Company, A. Duon and Bradscreet Company, asl rignts
seserved)

Heviect-Packard withdraws from Spectrum development

Hewlett-Packard, after cellinyg 1ts largesc
customers over s period of montns 420ut 3 new,
high-performance ECL-Dases version of 1Cs >peclfuam
ainicosputer, has vithdrawn trom (ne development

Project, sources say To save OO Tesearch anc
development expenses. Sourcas say the Jnupsoy alTeady
nas poureta over $IU million imco the project, wmich
was targeted To yield & uniprocessor twice as powver.ui
as the current HP Y5U. Tne ECL project, wnicn nad
beer run out of HP Laboratories in Palo Alco, Gad Demm
uader fire from rival developers at HP's growing
Cupertino systems group for some Cime. AS previcusly
reparted, tnac group plams Lo build foiiow-oo-Spectrum
systems using circuit tecnnology tnat HP will get
under » secret deal witn InM. (Reprinred with
permission or DATAMATION T magazine ©,

1 Decesmber 1987, copyrignt by Techauical Publisaing
Company, A. Dunn and sradstreet Company, all rignts
reserved)

Proauct manuals oo CD-rom

deviett-Packard believes it 1s starting & nev
trend 1n tne computing industry by offering users 1iCs
product manuals oa compact disc.

Tne company nas put cthe 15 msnuals for its 3,000
minicomputers on an indexad (M-rcs \compact aisc
read-only memory) - and nas had "an amazing numdber of
caiis” from users and systems nouses aout tne
possibilicy of adding tne documentation for tneir own
appliications systems.

in adcicion Heviett-Pacxard engineers nave been
asxing adout aqding maintenance notes.

Users pay ao annual subscription and get regular
mailings of updacted discs nolding msnusis. application
notes, solutions to xnown probiems ana details of
dewlett-Packard products.

The discs run oa a Pnilips drive, wnicn taxes ome
floppy disc sloc oo an IsM PC/AT or an HP Vectrs
petsonal coaputer. Esch disc nolds 500 Mbytes, che
equivaient of a stsck of msnuale 25 feet nign. Users
can orowse or access items directly. (Source: -
Computer Weexly, i¥ Novewver 19387)

Calileo brings IpM into its signts

IpM looks set to snacch tne biggest slice of a
sultisillion doilar Galileo sirline deal to equip one
of zne largest computer siies in Europe.

Galileo, the consortium set up by nine airlines
including srictish Airvays (BA) snd sritisn Csledonisn
(pCsl), to develop s girant cosputer reservation
system, 18 Co spend 3120 million on & nev computer
centre in Swindon, UK,

Tne comsputer centre will need toe pover of
10 IoM 3090 cencral processors with a mixture of
asinfremes from the 3090 180 to tne 600.

Galileo 1s looking for scaff with specislisc IbM
skills. bpritisn Arfvays is 10 the aiddle of & similar
sear.a for scaff vith speciaslisc experience of I[ni's
nigh performance CranRsaction Processing environment.
Tne airline cnose IbM co supply nardware for the
upgrade anc vill de provided with 20 IpM transaction
processing experts to smooth tne upgrade from 1ts
aging sirline control systes.

Galileo will be employing sround 300 people ac
1ts £30 miliion swindon headquarCers, which opened in
January. Gaiileo services will be sold tnrougn
Travicom, the oA and BCal joint venture. Costs nave
been set at 3i.V million, significantiy Less Chan
Galileo's rival, Amadeus, vnich 1s spending around
$500 miliion, decause ail nine partners nave pooled
tneir software. (Source: Computing, 26 Novemder }987)

Siemens and pendix fors suto venture

[n 1ts lacrst move €O become a @s)or force in Che
worldwide automotive-elacironics @arxet, Siemens AG of
Hunicn, FRG, 1s putting cogetner a 50-5U joint vencure




- 33 -

with Allied-Signal Inc., 9t Morristown. N.J. Tne two
plan to develop and manufaczure electronic sy:tems for
car safety, engine coatroi, and ariving comfort, wmicn
they will market internationaily. Tne pactners,
Sizmens's [nstallaticn and Astomaoiie Engineering
Group and Allied-Signal's bendix clectronics division,
together achleved worlawide sales in automotive
eleckronice of more than 3500 miilion last year.
Sierens pegs the vorld aucodotive electronircs marxet
st $5 billioa, vich 20 per cent to 25 per cen: growtn
oually. (Reprinted froa Etlectromics,

7 Jamvary 1988, (:) 1983, mcG-aw-Hill [ac., all rigncs
reserved)

Into the breach, once again

Look fir Amstrad Inc.'s renewed pursuil of the
colonies’ computer do.lars to taxe a more
business-related stance 1f ils projections of
penetracting the US consumer marker hold .p. Ine
company is the dowestic supsig:ary of Austrad Coasumer
Electronies ple, UK, currently number ome in tne
European hose computer market. [t 1s planning a bdig
push into the Aserican markeX, naving receatly bougnt
out its Texas—based distributor, Vidco, in crder to
nandle its own marketing aund aistribution. An earlier
attempr to enter the US marker fizzled wnen the
company cancelled its marxeting agreement witn Sears
World Trade Inc., a unit of Sears, Roepucxk & Co.,
Chicago, which sold the macnines tnrough 1its
department stores. Sources at the company s8y it
plans to expand beyond tne consumer market once it has
a good base builc in tnat arena. (Reprincted witn
permission of DATAMATION * magaszine ©,

1 December 1987, copyrignt by Tecnnical Publisning
Company, A. Dunan and bradstreec Company, all rignts
reserved)

IV. APPLICATIONS

Possibilities of superconductors

High-temperature superconcuctors could be wortn
$3-7 billion/year, according to P. Winson of Oxford
Instruments (UK). Sales of superconductor produccs
are currently about $750 million/year.
Superconductors are suitable for any applications
requiring transmission of electricity over large or
ssall distances. Superconducting coil magnects can
produce strong magnetic fieids without requiring large
smounts of energy, and so coula pe used for maglev
vehicles, particle accelerators or MR scanners.
Magnetic fields can be used to switcn tne
superconductivity on and off, so ailowing
superconductors to be used for transiscor-iike devices
and Josepnson junctions. ‘thgn-temperature
superconductors could easily displace low-temperature
superconductors in their current applicacions, as
liquid nelius coolaat could be replaced by the much
cheaper liquid anictrogen coolant, This would reduce
the cos” of operating an NMR scanner UKEL7,000/year.
Planners also estimate that nign-Cecpersture
superconductors will maxe i1t zneaper ro build anc
operate particle acceleractors.

It is aot yet clesr, nowever, wnat propercies
hign-temperature superconductors will nave when tney
becoms commercislly svailabie or now tney can be
processed into usesble products. IsM says currenc
deasity of 100,000 amps/square centizetre sre
possible, sufficient for mosc applicactions. Claims of
superconductivily st temperatures of over 0°C nave yet
to be verified. Superconducting eleccric transmission
Lines could save enougn 1n Cransmission losses to
equasl the power output of 30 US power piants,
according Co ressarcners at srooxnaven National
Lavoratory. Supsrconducting cadie could also
eliminace the need for oooster scations along
communicstions cables.

Plasma spray.ug nas already been used by InM to
deposit Chin coats of surerconductors oo a substrate.
SuchR cONINgS mIgNC act as magnetic snields in pover
generatoTs Or compuler Caips. but the techaclogy
cannot be commercialily :incroduced umtil it 1is
thorougnly tested. Producing uniform materials witn
the proper cnaracteristics may ve arrficult. Tre tbin
films mignt also te adversely aifectea by smmlil
magnet'c iielgs. Etchinyg superconducting fiims for
computer chips 1s also a difficult cask. Tne
orittleness of ceramics amignt lLimit Cheir use 1o
cadbl. , altnough a polymer binding mignt solve this
Jroblex. Superconductors maght nol be commercially
profitable for at least 10 years, according to Oxforad
Instruments. Anc developuig tne latest generation of
super onductors might be wade obsolete 1if
room-~temperature superconductors can be developed.
“eanwnile, Japanese firms are pusning snead to develop
< superconduc.or cumputer oy 199l. (Extracctad froc
Mew Sciencist, 22 October 1987)

Superconductors propel an electrical motor

An electrical wotor, based :n a superconductor
property kaown as tne Meissner effect, will cebut 1n
Feoruary. suilt by scientists at the US Depc. of
Energy's srgonne Nacional Laborztory (Avgomue, [lL.),
the “Meirssner wotor™ cousists of an 8.5-1n. circular
sluminjum plate vaitn 24 electromagnets mounted along
tne outer edge, explains Roger b. Poeppel, ceramics
group manager of Argomne's Materisis and Composites
Division. The szlumiaium plate sits above two ceramic
discs composed of ytirium, barius and copper oxide.
Tne discs are suomerged in liquid mitragen to keep
thet at sboul the temperature st wnich tie combination
becomes superconducting, 34 K, Pcappel says. The
Meissaer effect 1s the property of supercouductors
that causes them to expel lines of magnetic force. As
the Meirssner woCor's electrosagnecs approach the
superconductors, tne superconductors’ ovn magnetic
field pusnes tne magnet avay. The motor operates 8t
sbout U rpm, or sbout tne speed of a pnowograpn. Tne
next step for the researcn group is to try to make it
& little more rugged. The oucput from the motor is
negligiole, "but 1C demonstrates .at the concepr is
possivle,” says Poeppel. (Source: Cnemical Week,

17 January 1988)

New chip introduced

LSL Logic nas introduced a gate—arrsy chip with a
grid of one miilion transistors tnat can be dooked up
to as many as lU0,000 gates. Unctil now, most sucn
cnips contained fewer tnan 5,000 logic switches, or
gates, for a totsl of sbout 20,000 trensistors.
Equlpment manufacCurers use Chem to customize their
products by sading the proprietary features of cheir
cnotce. LSI's new chip nas more than twvice ne
density of any previous gsate array - emough to build
circuits as compiex as tnose found in the latest
32-b1t microprocessors. Lil's chip will initislly de
more expensive than similar compecitors, but snould be
cost-competitive by 1990, the firms believes.
(Reprinted irom the 9 November 1987 issue of business
Weex by special permission, (c) 1988 by McGraw-Hili,
inc.)

H{GFETs tnat_ funcrion st microwave frequencies

ITT nas produced tne firsc neterostructure-
isolatec~gate field effect Cransiscors (HiGFETs)
functioning at sicrowsve frequencies. 1Ine nev HIGFETs
1ntegrate siuminiun gsllium arsenide vitn galliua
arsenide (AlGass/GaAs), and have tne capability to
function ac significantly nigher frequencies and at
lownr noise ievels than standsrd GaAs FETs. Tne nev
devices feature a 2-D electron gas genersied ac °ne
undoped ALGaAs/GaAs 1incerfsce under the gacte electrode
by the accumuiation of free electrons from adjscent
ion-1mpianted n plus regions self-aligned ¢o the
gate. Tne new HICFETs sre faoricated wich ITT's
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‘sultifunctiosc self-sligned gate (M>aG) process. In
test situations, l-micron gate devices nave shoun a

2 db noise level ana 7 db associrated gain measurec at
10 GHz  Appiicacions for the HIGFESs wnclude
millimeter-vave systess and nign-sensicivity radar
teceivers. (Extracted from Micro waves, January 193d)

New semiconductor fabrication process

2z *hrop clsims 1ts new semiconducior fabrication
process yields 10 times the industry average. [he
firm's Researcn & Techuology Cencter (Rolling dills
Estates, CA) fabricates "might-visioa™ chips in groups
of 25 on a semiconductor vafer, for an average of
5 chipe/pass. Tne process elizinates the need for a
semi -transparent filwm, wnich lzads to improvements 1in
both performance and y.»ld. Yields are also improved
by the chip asterial, indiuw anCimonide. (Extracted
from Iodustrial Week, 19 October L¥37)

Half-wicron stepper

The first Japsnese stepper manufacturer to start
warketicg an excimer—laser pnotolithographic systesm
for fabrication of chips witn feature sizes delow
O.S'L- will be Nihon Kogaku K.K. (NMikon). Tne Toxyo
company says the NGR~150SEX stepper can be used
initially for development of 16-Mbit dynamic
randos-access memories, and will oe suitable for mass
production later on. Tne resoiution of becrter than
0.5)m is made possible by a xrypton fluoride
exciwer-laser lignht source operating at a 258~nm
vavelength. The NSR-1505EX provides 3:1 reduction of
the reticle pattern for litnograpny of an area
measuring up to 15 by 15 mm per snot. The $2.3 million
stepper will be available LU to 12 sontns after
receipt of order, aand Nixon will start accepting
orders from Japsnese customers in January. Matsushita
clectric [adustrial Co., Osaka, and Canon Inc., Tokyo,
are expected €O announce competing products soon.

Stepper production is acceieratinyg in Japan. Iwo
leading stepper manufacturers, Nippon Kogaxu K.K.
(Nikon), Tokyo, and Canoa Inc., Tokyo, will tncrease
production of stepper pnotolitaograpny systems to meet
the rapidly increasing worldwide demand for
semiconductor production capacity. Nikon, wnich
exports around 30 per cent of 1ts stepperi, nas just
revised upwards its snipment estimates for steppers
for fiscal 1987, which will end on 3.1 Maren 19383, oy
30 per cent to 200 units, ana the company expects Co
sell more tnan 300 units 1n fisca. iY¥38. Canon says
that the anunual shipments of its steppers will top tne
100-unit mark for the first time by 3! Decemder.
Canon slso says it will boost 1ts produclion rate to
20 wmits & montn from the current 15 unils oy next
spring. (Reprinted from tlectromics,

17 December 1987, (c) 1987, McGraw-tiil inc., all
rights reserved.)

Laser used to cut pc-board line widtns to 2.5 mils

A direct-imsge-patterning syrtem for
printed-circuit board production from Nikow Precision
Inc. uses a water-cooled argon laser to directly
pstters lines in conventional pc-pboard saterisl witn
videths as small as 2.5 mils - less than nalt tne 6-miL
geometries of sonventional contact-printing wethods
using fils. Tne LP-3000D boasts feature-locaction
accuracy of *154.m and can repeat s feature's location
with *5sm, For a direct imaging syscem, it 1s very
fast - pstterning & 20-by-24-1n. bosrd 10 a minute,
which is only four times more tnan conventional
contact-pranting metn-as. Tne 5an druno, Calif.,
company is siming the LP-JUUQD at prrcotyping and
small- to sedium-volume production, bul expects
technologies that increase 1LCs speed could mane i C
viable for volume production., Tne LP-30000 can aiso
be used to produce film [ur conventional
contsct-printing msernods. It coscs 3ouu,u00 and will
be aveilable in tre ctnird quarier of 1yob, (Reprinced
from Blectronics, 21 January 988, (c) 1988,
MeGraw-Hill fne., all rignes reserved.)

Compiier cuts design Time for base-array
configucrarions to six days

Nationa! Semicorductotr Corp. will be able Co nave
tne sturting dase arrays of its nev fam:ly of l.S-'cn
Q105 cnips ready for customer design ip six days
wsctead of tne s1x veesks 1t took for tne 2-jplw
generation - thanks to & master—siice silicon
compiler. Smail semicustos houses employ similar
design-sutomation strategies to speed customizalian of
the base arrays, but Natiooal sppears to be one of the
farst wajor silicon merchants opting o replace
nand-crafced sceps vith fully computer-compiled
parts. The internslly developed compiler is peing
used on the Santa Clara, Calif., company's Sl
series. Tne series bossts densities of 4UU Lo
15,000 equivalent 2-iaput NAND gates and pad couals
of 28 to 20U. besides laying out gates, ingercoanect
channels and pads, “he compiler creates a
place-and-route dacs base that 1s later used to
predict routab:irlity of customer designs. Development
cnharges scarc at $12,000. (Reprinted from
Electronizcs, 21 January 1988, (c) 1983, McGraw-Hill
Inc., all rignts reserved.)

Colour frame grabber will cut imsge—processing costs

Data Translation Inc. is getting sec to 1ntroduce
a frame graober tnat will reduce tne cosc of colour
image processing and grapnics applicatious, 1ncludiog
machine vision, animsClion, and electronmic prepress
processing. The bosrd wiil contain two custom CMOS
chips designed ny the Mariboro, Mass., manufacturer of
data-acquisition and imsging subaystems. The twvo
cnips implement colour space conversion, wnicn until
cov has required off-bDoard processing using &n array
processor or ssall computer. Tne crips taxe 8-bit RGp
colour input signals from an snalog-to-digital
converter;, convert them into sdjustable vsiues of
hye, saturation, and intensity; Chen reconvert them
to tne tnree colours for digitai-to-analog conversion
and display. Ffirm pricang is not set, but it will de
under 34,000 - such less than the cost of tne array
processors or small cocpulers now used o do tne same
job. (Reprinted from Electromics, 12 November 1487,
(c) 1987, Mcoraw-Hill Inc., all rigncs reserves.)

Speed boosts in_lo-by-l6-01it multipliers

Hign-speed applicscions 1o racar, digi.al
filtering, and fast Fourier transforms could open up
for lo-by-lo0-bit parasliel muitipliers, now tnat
Integrates Device Technoiogy imnc. nas vuilt a
75 per cent speed improvement 1nto its multiplier
family, already a performance leader. Its l.2-4w
logic-oriented process has spswned the IDT721i6 ang
7217, votn brasting 20~-ns wultiplication cimes,
compared with tne 35-ns spead of their predecessors.
The Sants Clsrs, Caiif., company's QM0S suitipliers
consume l2U-aA, one-tenth the pover of compatible
bipolar parts. Tne 7216 is prn-compstiblie with the
HPYOL6H/K from TRW Inc., Redondo beach, Calif., sng
the Am29516 from Advanced Micro Devices Inc.,
Sunnyvale, Calif. The 7217 requires & single clock
vith s register O be compatible witn AMD’s bipoisr
29517, [n 100-pirece lots, the sul-ipliers sell for
$145 each 1n plastic S4-pin dusl 10-line psckagzes.
Volume shipments will begin in the first quarcer of
1988, (Reprinced frow Electronics, 12 Novemoer 1987,
(¢) 1987, McGraw=dill Inc., sll rigncs reserved.)

AT4T develops a better way to probe VLSI chips

Probing, cnarscterizing, and timing VLSI circuics
nNes slvays been dsuncing, but oov & researcher a8t Al&7
Co.'s well Ladoratories nas found s wey to do the job
quickly and non-descructively. Janis Valdmanis's
tecnhnique can resolve timing signale down co 0.3 ps -
10U times Detter tnan conventCionsl electronic
measutement systems, 1Ine ancirely external techrique
can De used on any xind of maCerial including silicon,
gallium arsenide, ceramics, or nydrid circuics and
requires no specially designed Cest circuit o0 the
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cnip itself. Tne probe used i1s a pyramia-snaped
crystal of lithium tancalate actacnea to a quartz
rod. Sampling and triggering pulses from two lLaser
beams are focused into the Iip, wnicn can be piaced
close to any poirt on the ckip using an X-Y-{ table
for accuracy. Llocal eleccric fields at any node
sffect the direfringence of the crystai, and cne
effect on the intensity of tne pulses can de
aeasured. (Reprinted from Electromics,

17 December 1987, (c) 1987, Mcuraw-rrll Inc., all
rights reserved.)

Selective epitaxial zrowtn finds new applications

Recent sdvances in iow-temperature/lov-pressure
selective epitaxial growth 3EG) nave made a number of
uew spplicatious possiole in MOS, bipolar and Bi(MOs
device structure technology, particularly in the areas
of laterasl isolation and seiective doping. Tnese new
applications were reported at tne [nternational
Electron Devices Hceting in Wasnington, D.C.

SEG involves the selective growth of single
crystal silicon over silicon through windows in an
oxide layer. It vas originally developed as an
alternative to the popular LOCOS (local oxidation of
silicon) isolation tecnnology, wnich cannot be scaled
much below 1.5-2,;- due to "bird's beax"
encroachment. Th:is encroachment is actually a laceral
extension of the field oxidation into tne area under
the silicon nitride used to define active regions.

Althougn other tvpes of 1solation scnemes nave
been proposed, including variations on tne LOCOS
scheme such as sidewall masked isolation (SwaMI),
selective epitaxy growth appears to have some discince
advantages. For one, tne field oxide 1s grown first
in SEG, followed by tne definitior of active regions.
This eliminates any prodolems witn oira's beak
encroachment, makes Cthe Cechnijues scalable co very
small dimensions (O.ZS’nn wide, spum deep structures
have been reported), and allows tne field oxice to be
grown wuch thicker tnan in LOCOS. A chicker field
oxide reduces the chance for laten-up in CMOS devices.

In one application SEG was used to reduce
latcn-up in an advanced suomicron CMOS process.

In the processing sequence used to faoricate tne
device, s tnick thermal oxide of l.lgm 15 grown and
sctive p- and n-channel transistor areas are defined.
Two independent heavily-doped boron and arsenic buried
layers are then definec ang implanted for tne n- and
p-channel transiscors respectively. Tne S£G was done
8t 950°C, 25 Torr, in an Hy + SiHpCly + dCl
ambient. Subsequent processing sceps followed a
typical bulk silicon buried layer OMOS process.

SEG is also being used to refill deep ctrench
isolation structures for hign-speed bipolar and B1CMOS
devices, since it results 1n planar refill, is firee of
void formsCion and can refill varying crencn widtns
simultaneocusly.

The ma jor advantage of SEG, nowever, 1s chnat, 1In
sddition to being & good technique for lateral
isolation, 1t provides the potenctiai of forming
selectively doped epitaxial scructures - without much
increase 1n process complexity.

SEG has also been used to form independent
bipolar npn and pnp Cransistors, independent Oipolar
and CHOS device doping levels (in BiCMOS), thin
bipolar base structures and sidewall dase contact
bipolar transistors. Selective doping by SEG can slso
be used for snallow junccion formacion and
self aligned contact refill snd planarizacion for
interconnects, The formstion of tnree-dimensional
structuses using silicon on insulator (SOL) cecnnology
is snother ma jor application of SEU.

The use of lovw Ctemperatures (<1000 °C) and reauced
pressures (<3 forr) is a relatively nev development
1n SeG, and results in:

- Improved ep: surface morpnology and planarity,
- Improved selectivity,

- Reduction in 5i/S107 sidewall interface
defects,

= Reductaon in the in-situ pre-clean
temperature, thus eliminacing oxide lifrang
and undercutting, and

= Improved epi thickness uniformity for
different 31/5i07 racios and vindov sizes.

SEG still suffers from a few problems in cercain
applications, including eonanced sidevall leskage and
steep corner faceting. Sidevall junction leakage can
cause a "kiok” effect in the p-channel device
subtnreshold characteristics and faceting leads to
non-placaricy.

Ine facering effect can be minimized by selecting
SEG growth conaitioas and device layout design,
although it appears that sowe selectivity sust be
tradea to reduce faceting. (BReprinted witn permission
from Semiconductor Internatinnal Magazine,
Januaty 1388. Copyrignt 1988 by Cahners Publisning
Co., Des Plaines, Il. USA.)

New sma’ler, cheaper, supercomputers

The nev generation of supercomputers will fit on
a aesktop ang sell for about 3100,00u. Tne iargest,
fastest supercomputers used by government laboratories
3nd otners wno require a great deal of computing power
cost around $20 aillion. Tne slower, smaller
Jimni-supercomputers cost $200,000~1.5 million. The
new generation of machines will occupy a prace and
performance nicne rignht below mini-supercospucters.
Tney are being called supervorkstations, grapnics
supercomputers or personal supercompuiers. Tney can
manipulate large amouncs of data quickly, and nave
3D grapnics capabilities. R. Shaffer, editor of tne
Tecnnologic Computer Lectter, says the macnines will
nave to find new appiications to become popular, but
believes they are sure to appeal to "all the macho
computer guys”.

Ardent Computer (Suanyvale, CA), Stellar Cowputer
(Newton, MA), Apolio Computer and Silicon Grapnics
(Mountain View, CA) are all prepsring to introduce
personal supercomputers. Tne macnines will imitially
be uses for applications that are currentCly diviaed
becween convenctional workstations and supercompucers,
sucn as mechanical engineering, computer modeling 1n
computational chemistry and seismic interprectscion.
Ardent's Titan graphics compucer is only 10 per cenc
as fast as a conventionsl supercomputer, but Che
latzer nave to be shared., An engineer could sctually
solve 2 proviem in less time using & relatively slov
single-user mocel like Titan. Some 1ndustry sources
doubt there is & large market for single-user
sinl-supercomputers vith & frice tag of more Chan
3100,000, (Extracced from New Yorw Times,

26 Fedruary 1988)

Attractive microcomputer trends

Microcomputer mskers sre capitslizing on seversl
trends in cospuling ChaC make WICrocompulers very
sttractive, Computer mskers are producing machines
that can communicste Wwith machines by other vendors
that all use the same software. Customsrs are taking
advantage of tnis Co network machines, and
BLCTOProcessor-bpased microcomputers are becoming #s
powerful a&s minicomputers Of even msinirames, st 8
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fraction of the cost. The trends have nurt aini- and
ssinframe wakers like IbM, Data General and Wang
Laboratories. Otners, like ALGT and Drgital Equipment,
ngve formed alliances vitn microcomputer makers sucn as
Sun Microsystems and Apple Computer. Proprietary
operating systems are being replaced oy a tew
standardized operating systems. Analysts speculate
that there vill soon be tnree groups of computer
makers. iBM will be by itself; Digical and Apple;
sna everyone else (including Cray Researcn, apollo
Computer, Unisys, NCR and Hewlett-Packara), smo viil
use the Unix operating system. Tne industry is also
being sffected by the trend toward linking desktop
microcomputers to larger central computers. Standatds
sre slso developing for these linkages which are
facilitated if both types of computer are using tae
same operating system, such as Unix. (Extracted from
New York Times, 23 February lvas)

Italian tele-diaslysis svystem

The Italian firm La Traccia nas set up a
tele-dialysis systew waich resolves the problems
Telating to the monitoring and management of patients
in dislysis &t home or in assistance centres. Tne
doctor-patient contact is made tnanks to a telematics
system which guarantees tne doctor wno follows tne
dialysis, resl time and JutomatiC memorization of the
dats of tne person under dialysis. Sopnisticated
software, as well as guaranteeing the transmission of
data, allows the parameters and tne memorizatiom of the
medical nistory of the patient to be confronted,
supplying statistics and general dsta relating to eacn
patient.

The system is composed of a hospital centre in
lisison witn sssistance centres with several dialysis
macnines and with dialysis oacnines installed in the
patients' homes.

The nospital centre supervises tne syscem witn an
bM—~ompatible personal computef, connected by a mocen
to thne telephone. Tne doctor tam wonifor 1in real Cime
the data of the patients 11 dialysis i1n a seiected area.

The assistance centre, wnich collects the cata
from several dialysis macnines, aiso nas an
IbM-compatible personal compucer, a modem, 4 mulc:plexer
and spparacus with RS-232 1nteriaces. TIne monitoriny
and preparstion work of Inhe Jialysis consists of
loading into the computer tne place, CLime, weight, dlood
pressure, pulse rate, blooc flow ana pre-dialysis
symptomology of the patient, Tne dialysis, wnich 1s
the fundamental pnase of tne system, 1s tnen scartea
during which eacn dialysis mscnine 1s read, tnanks o
the gultiplexer wnicn allows tne visualization of the
dsca relating to selected patients, tne periodic
memorization of the dacta received by tne Teaders wnich
can be transaitted at the request of the connected
centre. The patient’s dats asre available st the
begioning and end of eacn dialysis. Home dialysis
requires an lsM-compstible personal computer, a modea,

s mooitor witn RS-232 interface. Tne same data as that
of the sssiscance centres is loaded into tne cosputer.
Tnen the wonitoring and sutomatic scquisition of tne
datc of the person under dialysis, which sre regularly
memorized, is carried out. Tne hospitsl can at any
moment put itself 1o contact to monitor tne dislysis
snd intervene io the case of abnormality. Tne doctor
can also request daca Co be sent in Orcer co analyse
the graphic development of tne most significent
parsmeters for use in sctatistics. (Soutce:

bulletin IBIPRESS, No. 55/00, Decemoer 13987)

Soing for tne gold with tne nelp of a computer

The value of using cowputers in sports - the
®seasuring, the Cesting, even the monitoring of
athletes - msy nave been obscured by tne fear of the
uokoown. Today, that fear nas largely given way o a
nev age of enlightenment, parcicularly on the pare of
the sthletas themselves.

Tne 60 pieces of software deveioped Oy Len Jansen,
the sports science division's sanager of computer
services, can tell an atnlece just sdbout everytning ne
or she vants to know but vas afraid to asxk.

la ctnis Ulympic year, the msore snsvers tne
merrier. The Cames are tne apex of tne life of every
vworid-class atnlete classified ss “smaceur”. It is
cspecially important thas Cime around because US and
Soviet atnietes vill - or st least vere scneduled to
at press time - compete 1in the summer Olympircs for tne
first time since 1976,

S0, if Jansen's programs provide tne user vith
even the sligntest edge over a COBpetikor, any quaims
sbout snaring one's persocnal life vitn a computer will
be relieved.

Ne2d nelp on your biromecnanics? Tnea the sports
science laboratory's nigo-speed films ana video
capability 1s for you. After taxing pictures of a
runner, the inforsation :s sent back to tne laporatory
wnere it 1s cruncned by s Daca Gemeral MV 10000. Tne
rfesults allov trainers Lo exasine the stress and
pressure on eacn of the body's joints.

Worried aboul your heart rate, saxisus oxygen
intake, percentage of body fat, and blood cnemistry?
The answer lies somewnere witnin Jansen's
pnysioliogical programs.

If you are into mind games, Murpny has s few.

Ine Competitive State Anxiety Loventory measures oune's
stress and anxiety in cowpetition. Tne Psycnological
Skilis Inventory for Sport tests confidence,
concentration, motivstion, snd otner factors that msy
mean ctne diiference between the silver and the gold.
Ine Profile of Mood State cnecks tne users'
depression, tension, confusion, fatigue, and vaigour.

Tne abundance of programs may be a diessing to
some, buc tnere are critics.

Tre Cests are good enough to satisfy tne more
tnan ZUU atnleces wno have gone one-on-one wiin Cne
$porcs science division's computer and lived to tell
tne cale since testing began last June. Tne sporcs
science division nopes CO aevelop & standard profile
of all top atnletes. The only trend from tne
preliminary data that 1s discernible Co date indicates
tnat top scnletes suffer a greater 1mpact from durocut
than does cne general popslation. Tnere 1s aiso sowe
feedback conlirming what 18 commonly known: wnen
these guys get Deat, they taxe 1l 3 whole Lot narder
than the average weekend jOCK.

How reliable is this output? It ts mot
infalliple, but researcners thionk it i1e orders of

wagnitude aneaa of the paper cnase.

Tne acceptance rate msy be higher, too. No
mstcter hov snelfered an existence athleces msy nave
lad, computers are not creatures from snother galaxy
to m0s¢ of cnem. TIhat familier:ty makes 1C essier for
Jansen and colleagues Co convince coaches tnat tne
computers will not take over Ctheir jobs. TIne ssles
pitch that the macnine is just snotner tool with wnicn
to analyse an atnlete's trsining mecnods and tecnniques
seems (O be vinning more snd more converts. Of course,
1t 15 far more drfficull to turn around a coscn wno
nas been 1n tne business for 15 yesrs than ao schiete
Who Nas NOC even been oa tne planet ctnac loang.

Nor does 1Lt nurt an athlete's tesC-taxing
confidence to be assured tnat cne resulcs will remsin
confidential. Incidentslly, players oo Che smaller
Olywpic tesms are more likeiy co snare tne results
viEN thelr cosch than those on larger tesans.
(Reprintea with permission of DATAMAT [ONF
magazine ©, | Feoruary 1988, copyrignt by Tecnnicsl
Publisning Company, A. Dunn and bradstreet Coopsny =~
all rigncs reserved,)




Electronic sonitors for parolees

Toe US Justice Departaent has begun using
electronic sensors on 2 smail Jtoup of feaeral
parolees to moRILOTr thelr movements outside prisoa,
oc an l3-moatn trial basis. Tne monirtcrs, used dy
several sctate governments aler: lav en’orcement
officers when a parolee traveis from nome vithout
permission. The U¥ Parole Commission said the
wmonitors could save miilions of dollars/year by
alloving the early reiease of some prison omaces.
Civil liberties groups say Cne Sensors are ao 1avasion
of privacy and might replace vaiuadle face-to-face
coutact betveel nevly released prisoners and parole
officers.

The laghtverght, plascic aonitors equipped witn
computer chips send a signal o a transmilter mounted
oo the parolee’s nome telepnone. Ine cransmitler
telays the 1nformation to a computer programmed to
koov when the parolee snouia be nome. The pilot
progremme requires that a paroiee dbe howe 3L all
times except for work, treatment programs »utnorized
by their supervisors, and cnurcn. i the electrooic
signal from the sensor is broxen for over 15 minutes
and Cthe parolee cannot be reachea, a prodcation
officer is inforsed. TIhe sensors wouid be usea on
parolees wno do not need naifway nouses - generally
those who nave a family, joo, relatives or place co
live. Agreeing to vear tne =onlCor woula aliow tne
parolee to be released from prison direccly o the
community up to six months defore the criglnai parole
date. (Extracted fros New Yorx Tiges,

10 February 1988)

A nev revolukionary svstem in tne field of microoiologv

A nev autoumated systea «anown as Gene
dmplification System, nas been perfected d>y two
companies vorking in the eiectromics ane in the
biotechnological fields respectively. [nis instrument
is expected to speed up and revoiutionize the sector
of medical research tnr.ugn its potencial applicatioas
of extreme importance. [nese include Cne early ana
effective detection of tne ALDS virus.

Cetus, one of tne foremost American tirms in thne
field of biotecnnology and Perxin-Euer, an important
producer of laooratory maCerial and 1ntegrated
circuits equipment nave togetner enveloped this
eleccronic control instrument wnich automates ne
procedure folloved for tne reproduction of genes.

This brotecnanlogical proceeding, xnown as PCR
(or, polymerase cnain reaction) allows aicrobiologists
to produce millions of copres of the pre-estadblisned
component of DNA. Tnus Cthis new procedure permits a3
very vapid selection of sequences from all of tne
DiAs , only reproducing those wnich are necessary and
thus reducing the research work from s few veexs to
two or three houtrs only.

The first commerciai applicacion of this systesm
vill be out of the test to diagnose tne morcal ALDS
vicus. The firm of Cetus, 1n coliadboratinn with
Esstman Kodak, has developed tnis tesc and hopes to
obtain the product's suthorization from ine US Federsi
Drug AMdministration ss from tne beginning of next year.

This automsted system of gene cloning could nave
other important spplicstions suchn as tne test for
diagnosing leukemis slresdy wnile 1t 1s developing.
Io addicion this system may prove extresely usefui for
detecting genetic siterations sucn as cercain
ansesiss, susculsr scrophies and naesophilis as well
a8 geoetic predispositions such as diadetes.

. This method could 8130 De used 1n determining
Cissues in Che case of orzan graits or of
decermination of peternity. (Source: sulielin
IBIPRESS, No. 150/06, Decemder 1907)

3D computer ¥ideo helps surgeons

An interactive JD computer video can allow
surgeons to assess cne effects of various procecures
on a patient. Tne systew, developea Dy reasearchers at
Usiversity College dosprtal, lLongon, UK, 1s alresay in
use for orthodoatic surgeons wno per form dperatioas to
correct facial detormations. The computer uses data
from computer-airded tomogcapny or auclear magnetic
resonance imaging. Surgeons Can wnspect tne bones and
tissues and cul oul and remove sections of thnes in
different vays. Surgeons currently sust use
pootographs or expensive plastic models wnen preparing
for surgery, scd neitner option now allows for an
analysis of several different ways of performing a
surgery. Ine systes requires & great deal of dacsa,
and manipulation now can taxe Gp to 10 mxnuces.
Furtner improvements to tne system may lead to a
computer built of o4 Iransputers, tne paralleil
microprocessor offered by Iomos. (Extracted from
New 3cieatist, 8 October 1987)

New on-line patient care conferencing

The Karenet (Kellogg Affilisced Rewote
cnvironzents Nelvork) macrocomputer 80d dats
communication netvork in Texas will offer on-line
conterenciag and coasulting on patient care, access Co
database information, sutosated nealtn recoras, and
contiauing educatlon prograss, compietion aace 13 seC
for 1989. Tne purpose of the networx is Co providae
medical professionals in rural sress wita the same
47Cess usually avaiiaole to urdan healtncare
professionsls. Tne project nas s $..5 sillion grant
from the Kellozg Foundation and s $210,0uv grft irom
ATeT. Rural medical personnel will oe nooxed up o
tne Texas Tecnnological Healtn Center, a regiosal
teacning nospital. Tne four-stage project is now 1in
tne second sCage -~ the implementacion of AT4I's
Irsevision, a PC-dased 1maging sysCem that vill enadle
Temote siles o send and receive colour images,
including X-rays and paotograpas of a patient's
injuries. (Extracced from MIS Weexiv, » Janusry 1938)

New video—conferencing systes

Compression Labs (San José€, Ci) will offer a new
video-conferencing system as &n entry-ievel systew or
as an inexpensive vsy Co extend & video-conferencing
network to low-volume sites. Tne wodular vallery 2000
supports Compression Lads’ Resbrandc or RemorasdC 36
coder/c¢ecoders for cransmission of full-motion video,
stiii-frame grapnics, and voice between remoCe si1Ces.
Tne Reabrandt coder/decoder offers tne nigher qualiCy
video and requires network facilities tnst can
accommodate speeds of 384 Kops to 3 Mops. Tne
Resdrandt 50 coder/decoder, which can be used vitn
ATaT's Switcned 56 disl-up 56 Kbps service, uses
56 Kbps and 3B« Kbpe fac:zlities. Tne Gsilery 20u0
features & 23-i1nch monitor tnat displays tne
conferees, 8 15~incn monitor that displsys documents
or other still-frame grapnics, s msin camezs for
pnotograpning the conferees, snother csmera for
pnotograpning still-frams grapnic 1mages, s Snuce
bros. 4-port AMS4UV0 sudio mixer console, and tnree
microphones. It slso includes 8 room controller unaiz,
wiich 18 8 stand-slone DOx vired Co Che cadinel that
allows users to pick camers angles and rum otner
systea functions. (Extractes from Networxing Worla,
25 Jenuary 1984}

New networking products

TRw Informstion Necwoews Division will unveil o
nev line of Transmission Cootrol Protocol/laternec
Protocol (TCP/IP)~-based networking products #C the
Communicacion Networks Conference & £xposition
(COMNET) 1n Wasnington, DC, in January 1983. Tne new
products are part of sn aggressive attacea on Che
locai~ and wide-area natvorking eavironaents. TR
will design and develop tne nev line, i1nstesd of



duying tetwork compoaents - sucn 43 drigges Jnd
adaptors - from otner suppliers, as 1t does for ics
preseat line. TRW will wmntrosuce the Ll=product
No2000 line of net dridges, wnicn inciuges sia Toat
operate vith IEEE 8J..) local aetworxs noused in tne
same building, and {ive witn Temote networxs. Ine
bridges run transparec:ily €I n:igner .evel prctocols,
alloving for tne interconnection of anetworxs wita a
cosbinatioe of protocols, sucn as [CP/IP and Dijical
Equipment's DECnet. Tne compsny will also introduce
tnree nev network aaapters for loM PCs and
compatibles, and & line of IbM PC-based aetworx
sanagement products, inciuding a packet monitor. Tne
Advanced Conaector Unit (ACUl UM communicatious
server, vhich runs TCP/ [P, was introducea in early
1987 and began deing shippec 1o late Y87, (Extracted

from Metworking World, « January 133

Mew aelworsing architecture

Ungersann-bass tas 1ntroducec 3 new networking
architecture to provide “netvors delivery systea”
products. Ungeraann-pass’'s Access/One product line
#1l]l use stanaard celepnone wire to connect
|acrocomputers, asyncnronous Ierminais, and InM illu
terminals over Etnernet or toxes ring to oae poiat un
the wiring closct, wnere tne aamin:isration at tne
netvozk will zake piece. f[he wiring closet :zapinet
will include 11 slots for intertace zocuies, wnica
correspond Co eacn type O0f neLwWoT«a Jevice, as well as
a module that handles loca: networe macagement joos
Tne modular appr 3ch to the system enddies users CoO
update a3 tecnuology advances. \Users can also reduce
cost and clucter tnrougn tne use of the iine’s
standsrdized wire - unsnielded, Twisted pair. Networx
access 18 easy: 1t 1s achieved from Che teiepnone
jack on the wall. The Access/Ine’s six mocuies
include tne Access/One Yetwork Interiace mocule, the
Access/One Supervisor module, tne access/One
Aswmcnronous Interiace zodule, zne Access,/Jae 327U
Interface module, the access/une ctnernet
Concentrator, ana tne Access/June Tosen inyg
Concentrator. (Extractes from 413 weexly,

25 Jmuary i943)

Computer scents

Interest in the actioas of a singie aeuron To the
metropolis of nundreds of tnousands of nerve cells
interacting in @yriad dDrain circulits and
architectures? Tnis 1s CRe question Chat in Zhe last
few years nas spurred a remarxaoie meeting of sinds
among neurobiologrsts, psycnologisis, computer
sclenC1ists, pnysicasts and pnilosopners.

And 1T nas sparked & revival of interest in
computer similacions of the brain's neural negworks.

At the third conference ca the Neurodiology of
Lesrning sad Memory, hosted by tne University of
Cal: fornis at Lrvine (UCL) lasc autumn, the problem of
hov to improve the translation between neurooitology
a0d computer models Coox centre stage.

Neurobiologist Gary Zincn, computer scienCist
Richard Granger and cheir colleagues at UCL, nave
bullt 8 sisulacion of one layer of neurons cailea
layer LI, 10 tne rac's pyriforc, or olfactory,
cortex - 8 Drain area that nas deen linked Co tne
sorting and storage of smells. Tne researcners
decided to wodel tne olfactory corcex because 1C 13
one of the anacomically simplest snd besc=underscood
regions of the brain and Oecause 1L congtituces one of
the shortest routes dDetween MemMOry 4nd Che oulside
vorld.

In contras? to most other work, Lymcn's roup
took 8 "boctom up' approacn. The researcners threw
together /nat they nad learnec in experiments a00ut
the physiological propercies of pyriform neurons anc

nov they interconnect, gave e compuler a set of
sCtimull representing 0dours and, Vitnoud sssing 1t €O
soive sny particular probiem, simply watchea wnat tae
simulation aid. Tne computer organized informarion :in
unexpected ways and predicted a number of
pnysiologicaL phenomena, wnicn the Tesearciers nave
since confirmed vitn Live rats and pyrifors siices 1n
the laboratory. (axtracted from Science News,

Voi. U, Y Jsnuary L94838)

Ox ford Dictironary nov available oa disc

Gigadbyte 13 tne latest word at tne Oxford cajlisn
Dictionary, a seasure of tne one billilon Dyces aeedes
for wnat wili De & ®8)0T event 1 the nistory of dota
computerization and lexicograpay: C(he transference
and updating 3t the entire Lb-volume OED onco tnree
compact a:isas.

Ine tasx 13 30 mammOth that To put the saoe woIk
of 2.,J0U0 pages and Wy ,u0Y definicians and usages
ocato coaventional computer floppy d.sks wouid require
moTe haa 2 ,y0U;, compact disss are far roomier.

The first two discs contaioing the basic
l2-voiume airctionary, sinus its Sour-voiume
suppLement, Nave app” sfed, ana Oxford University Press
expects wice sudscripuiion from tne worla's lioraries.
It may appea. even more Co thRe cosputerized lavman
eager To putl aside the aagnifying glass cnat 1is tne
proud ool of the current owner of tne printed Jcd ana
turo to the keyooard for a trip thArougnh the language.

Tne multipie searcn povers of software, for
emxanple, wouid permit someone €O Lracs a parficuiar
German-rootes word and then tangentially inguire into
NOV @ANY SUCN Lerman words caoe 1nto the langusge 1o a
given century, or tvo or three. Or a reader cnecking
on a3 gastranomicsl word could impuisively inquire inco
all tne woras involving cooikery that nave been Craces
€O 1ate idtn-century Freacn. No eniry 1is ever
discaraded, oniy listed ss obsolete witn change.
Anotner 13 (nat each entry nas (ne earliest possidle
printed reference from nistory.

Tne computer dicCionary nNas main neadings 2or
300,00V woras pius an sddicional 2Uu, VU0 suosadiary
usages - an increase of 25 per cent over (e original
OLD.

The 1nitiai computer disxs will result 1n 2 new
printed egition of cne OED, in 1989, but cne main
bonus of the conversion to the computer mesns ChacC tne
diccionary can de fiuidly updateda &3 the aev century
arrives. (ixtracted from (nternafional Heralid
Iripune, 15 Decemmer 1937)

Design accuracy eanancer for boats

Elevating bosts (brarthwsite, LA) nas used the
analysis capsbilities of s CAD/CAM system Co boost
design accurscy. Tne Applicon bravol systes juickly
allows engineers to perfors finite-element snsiysis
e lerge-displacesmnt analysis on cranes and Darges
comsonly used by msjor o1l firms. One of tne prizasy
reasons for purcnasing the Applicon system is tnat tne
Grapnic Finite-Element Modeiing and lateraccive
Finite-Elemenc Anslysis snd Design (Grafew/Ifad)
sofcware and the 1D Mecnanisms package are completely
integrated witnin the drevol dstabase, whicn enadles
analysis £o ve performed withoul Te-entering jeomecric
and mass cdacs. Tne Grafew/Ifad software sllovs
engineers Lo compleCely modes DOOmS ViLHIN one aay .
Tne (D Mechanisms packaye sllows designers o optimize
the pin position on che force (riangle formed by tne
poom, Che nydrauiic cylinder, and the top of Che
oase. Clevating boacs, a msritime 0O8C and crane
canufacturer, also uses tne Applicon system L0 design
1ts own vessels, called "elevating bosts’. (dource:
Tecnnology Update, L1 January 1933)
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New svstem for edit:ing broaccast tapes

The bBricisn aroaccasting Corporation nas
developed a systes for editing oroadcast Capes usiag
lé-bit digical code on Wininester discs. UnCil now,
diffecent takes of 3 performunce Or 10CeTView were
manually spirced. Tne new system wiii aitlow transier
of a tape to a disc. ahen 2 MisTIKe L3 Reara, he
engineer presses a bucton to insert an inaudidie code
onto the disc. A similar code is put onto the Lape of
a8 performnce withoul :ne mistake. I[ne disc tnen
sutosatically switcaes to the dDetter performance when
it reaches the signal, and the detler performance 1is
then transferred to the disc. Accuracy ot one
sillisecond is possible, wnichn is lU times better tnan
manual splicing of magnetic tape. Tne new system 3iso
blends the sounds over > atlliseconss, to make Cne
transition smoother. (Extracted from New 3cireatist,
31 Decesper 13937)

V. CHMRITER EDUCATION

Future training

Education is as key an element i1a successtully
installing and operating a CiM program as computerizec
sachines, deficieat education and training causing
many CIM efforts to falter. Training in Ine tuture,
to be more comprenensive, varied and ongoiag versus
nitnerto, will be 1ncreasingly usec Lo uaveii uew
wanagerial metnods, help snape attitudes ana imstruct
tecnnology users. Training in future plants, geared
to take advantage of tne snop floor worxer's
intelligence, will taxe up higher amounts of time and
effort. Tne firms witn the bDest Crained worw-force
will be tne leaders, as education like quality
provides tne largesc benefits for tne leasc cost wnen
it 13 1ategral Co an organization. (Extractes fros

Metaluorking News, L1 January 130d)

Modems usurp the classic classroom

American colleges and nign scnools are adapting
the traditional cnaik-and-tal« classroom format o Che
age of compucers and celecommunications. Over
20 inscitutions in the US are working with an
incersctive system tnac lets an iastructor lecture to
students 8t a remote sitle LArocgn a speaserpnone wiliie
controlling slackooars~-iike displays on personal
cosputers at the students’ iocacions. TIne programs
let part-time students take courses wiCthout naving to
travel CO the university - 2 Serious problem in some
parts of the sprawling US.

The common tnresd is a2 modem CthaC can
sumultaneously transait voice ana data over a single
pnone line, whicn New Yorx-based Optel developed witn
softvare to give the instructor control over the
remote compucers. Normally the iastructor prepares
displays, and distribuctes tnem on floppy discs before
class to students at remote locations. As tne
lecturer tsliks during ctne class, ne or sne can call up
particulsr displays on tne screens of distant
sCudents. By marking on 8 specisl pen-pad, the
ineCructor can genersace modificacions Co the screen
which vill be communicaced to tne remote sites, and
wnich csn be saved on tne studencs' discs,

Louisisns StaCe Universit;'s "telelearning”
progras includes graduate-leve. classes not avsiladle
from other scnools 1n tne stdte, I[ne 4udio, Viceo,
cosputer, snd telecommunicalions equipment cost UL
49,000 per site, says direccor of JisCanC learning
Donald Parcridge. Tne equipment incivudes moden,
softvare, a personai compuler, and lLarge~screen
display. Despite that expense, the university can
still save money by avoiding tne cost of sending 4
professor to & remote part of tne scate especially 1§
the course is offered at muitCip.e sites. Tne savings
are & key 1ssue 3n Louisiana, a state witn economic
troubles that nave left 1Cs Zovernment near dankruptcy.

The progras scarced in 1¥85, and Partridge saxa
that Last spraing 1t nsd lue studeats. Tne cotal vas
lower lLast autuan DuC ne expeccs about WU sCudencs
again this semesler. Some stuaents are as far as
I3 miles from the mmin Campus 1o saton Rouge.

With 3 grant from tne Annenverg/CPo Project, tne
Camdriage f[eieceacning Group of Camoridge,
Massacnusetts used Che nardvare and softvare to
develop 3 first-semester calculus course offered by
Harvard University's Extension Scnool. Eaen
taree-nour class uses ) to U screen displays, says
Minay Zatto, co-director of Cambridge Telecreacning anc
a teacner of calculus at tne Harvard Extension Scnool.

Meanwnile, 3 voice~data modea has been developec
tnat can traasamrt 1,200 bits per second, insteac of
the JUU 01Cs per second nandled by earlier models.
Like the O.uer wodels Cne new mocem cuts a “motcn” of
frequencies out of voice signais to reserve for data
transmission. (Tnis firsc appeared in New Scieatist,
ondon, i85 Fedruary 1988 tne veexly review of scrence
aa tecnnology.)

Eaucacing compucers

Illinois University i1s conducting Tresearch inko
explanation-dased learning oy computers. Tnis allovs
& computer [0 learn sometning frow one example, ratner
tian Dy comparing several. A cComputer using sa
explanation-pased approacn wouid deduce the concept of
a cnair from one example, ratner than by coaparing
several, tne sctandard mecnod for artificial
inteiligence learning. (Extracted from Computing,

1 October 1937)

New language training device

Tosnida nas developed a porcable tutor device
witn ROM cards to tescn languages. [C-Voice looks
lixe a Wal«man cassette player, but uses laaguage
education courses procuced Dy tne britisn sroaacasting
Corporation ana reduced to ROM cnips of 16 Mdit
capacity. Tne chips produce up to #8) seconas of
pre-recorded speech. Tne pupil repeats key phrases
1ac0 a8 RAM memory of 2150 xbats to stose snd replay
32 seconds of sound. Pupils can then compare tneir
pronunciation with that of the permanent exasple.

2, Maxwell's Internscionsl Learning Systems Japan nas
ordered 30,000 of the unik over tne next three years
valued at UKELL mallion. (Extractea from New
Scient1st, 15 Occtober 1987)

An_expert system for training air force pilocs

seginning 10 1988, an expert system will nelp
train young US Arr Force piiots in combst techmiques.
Tnis systen is based on the experience acquired dy
veteran pilocs and shows officers now decision factors
are linked and teaches thes COo concaplusliize problencs.

Endoved with & budget of $US 1.6 million, tne
research programne groups Cogether knovledge engineers
and compucer specialists. It is carried ouc on tne
bpasis of cne experience of two pilots who sccomplisned
more than 100 sissions in noren Viec Nam. botn of
tnes nave drawn up, wiln the Fesearchers' sssistance,
cowdat scenar1os which incluce: westCher conditioas,
the distance of the carget, tne explosive cnarge
necessary for i1Cs destruction, the nuader and
configuration of cthe planes.

Tne 12 15 to i1dentify mentCsl scnemes wnicn are
then cransformed inCo computCer data 1n Order Co maxe
tnem accessidle Co Che sCudents.

As recently illuscraced ¢ tne LJCAL 1n Milan,
the @ajor lines of resesrcn in srtificiai intelilrgence
are logic programming, paraliel mscnines and
computer-assistec learning. Ihe development of exper:
systems has given & large Doost Co researcn on
learning and nas been useful In nuserous dosains.
However, tne applications are stiil limsrtea given Che



1aability of the systems o acyulle snowiedge.
Current researcn 1s tnereiore 21med ot proviaing aev
solutions. (Source: bdullet:in i3> M. Ldeivi,
December 1337) -

Appeal for funds to set up a :zeatre
joo training or the 31sadied

10r Computer-pases

Humanitec, the computler 1AJusiTy CaACLLY Nas
launched sn appesl to fund a coaputer—based Craining
scneme for disablea people Lo De Dased 10 wouwavn's
Docklands. A similar scheme 1s already in operation,
and putting its Crainees in wors, in dNortnern ireland.

The setting 18 prcturesjue and tura: - an
isolated farmnouse in the roiling countryside a few
miles soutn of pelfast. Ine interior, oy contrast,
18 Yery mucn ni-tech, witn 2 Jesklup pudilsuing uait
and an inCeractive vigeo systexm, Acorno ool Masters,
#3C Compect and sn Olivett: M2+ Inrown in for good
sessure. S00u, these will be augmenctec by an Acorn
Archimed>s, an (M PS2 and an Amstrad PC.

Tnis 1s the Nante Iraining Centre, which nas
the seemingly davncting task o aeiping young,
dissbled, unemployed people fina wora in cne
difficult conditions of Nortnern Irelana. [t was
foutided by two computer coasultants, David srew,
vho 1s based in Ulster, and Julia Scnofield of
Richmond, Surrey.

Tne two share counsideradie experience of using
Computers to nelp people overcome tneir disabilities,
snd an innovative approacn o computer-oased
training (BT), oo wnicn tme tuition ac XNante relies
neavily.

The ides for the centre arose from their earlier
vork in this srea. Since 1979 prew nas deen
administering the Mational Computing Centre's
Turesnold scnehe 1o Northern ireland, wnich offers
training in technology sxiils Co ctne disaolec.

Scnofield, wno is bling nerselt, came to Ine
project through her work with spinal injury patients,
using cosputers for both renabilitation ang training
for re~swployment. The scneme starced at Stoke
Mandeville, but has spread to nospitais Chrougnout tne
UK, iocludiag Musgrove Park in Norcthern Lreland.

Msote opene 3ts doors at the beginning of 1937,
aod aims to take on soout 2V students a year, of wnoo
the first dozen are now in Craining. Academic
qualifications sre not of prime imporctance.

while tuicion in computing skills occupies mosC
of tne first phase of tne course, tnis 1s nod Che main
objective of the trsining. In pnase two, an
incividusl programme of coursework is designed for
esch Crsinee, geared to his or Ner particular
aptitudes and employment ob jectives.

Ao gdditional advantage 13 that trainees can
spend some of tneir Cime worxing st nome if, say, thev
have crsasport difficulCies. Simiriarly, some
trainees, especisily the sore severely disacied, will
proosbly end up esployed in tReir own homes.

The nardware has sll been cnosen for specsfic
ctessons. For tne boC Masters 8 wide range of
ancillsry equipsent 1s svailadle, sucn as specisl
keyboards sud suck-blow tubes, wnicn means that tney
csn be used by people with alzosc any degree of
dissbility.

The scheme Nss siresdy generated interest on tne
UK maioland, percicularly from ilondon's Docxiands,
where there sre plans for s simtlar scheme on a
siightly larger scale. (Extracted from Computer
Weekly, 19 November L987)
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NCional 1Ssues on Compulers 1o egusation -
IC) worksnop neld in bomday

Nazional Lssues oan Computers in £ducatiou was cae
sub ject O! a workshop organized Dy (ne locernational
Federation for Ilnformation Processing (IFIP) Techoical
Commitiee on Sducation (TC3), tne Computer Socrety of
india, ana tne [ncian lastituce of Tecnnolagy,
somoay. Tne ai» of the Worxsnop, neld i1n bowday 10
Marcn 1907 was to produce 8 “voriking documeat” tnat
would coatain specific conclusions anc recosmendstions
oa tne effective exploitation of computers in
education. Tne Workshop was oot coacerued vith
computer science educatlon per se but witn cosputer
sClence and 1ArOTmatics in The Droader coutext of ail
edication, :.e., "lennm& with computers” cather Chan
“learning about computers’ .

The worssnop followed s IC) meeting 10 bomdDay,
tne [1rsg time since the early LY7us tnat [C3 nas amet
outside Europe and tne USA.

Tne Organizing Committee was headed dy
Prot. o. Neg (IND), ana Prof. Josef isasc (IMD) was
Program Co-ordinator. Prof. Wilfried brauer (D), TC3
chairman, and M3j. Gen. A. balasubranmaniao,
representative of [ndia to the IFIP Genera: Assemdly,
delivered resarks at tne opening sess100-

Sixty parcicipants from 2] countries couvened Co
discuss provlems relatea o effectively integrating
computers LACO educstion. All agreed tnat 3ajor
support for professional trsioing should have tne
ailgnest priority. Waile nistoricsally there nas bDeen
exzpoas:s on the acquisiCion of pardvare and software,
the major probles aow facing sll nations 1s & lack of
adequately trained teacners. Unless this prodbles 1s
solved, ve shalil never realize the tremendous
potential wnicn tie computer provides for givinmg
teacners & Cool Lo 1mprove tae quality of eaucation.

Ine major couclusions sad recommsndations of the
WOrKSNOp are Summariled nere:

= "Learoing-witn-Computers” offers a very
powerful tool for educators, snd ail efforcs
Sust De made CO naraess the potentisi of
computers and informalics 1o education.
Further, this technology enforces s decper
appreciation of eaucational pedagogy.

- Unless backed by well-planned shorc- and
long=ters projects at tne natiocnal level, the
full poteacial of tnis educationai technoliogy
cannot De exploited. CousideraCions of
naraware/software costs should pe sudbservieanc
to educational objectives.

- The ail-pervasive nature of cosputer/
inforaatics necessitates avareness 8sod
licerscy progrsmmes and tne exploitstica of
compuCer-based tecnnoiogies 18 potn formal sad
non-formal educational seccors.

- Cowmputers and 1aformstics enould play a
supporcive role in all educ.tionsl areas, snd
the bssiz principles snd setnodoiogies of
algorithasc and systemss-oriented Chioking
snould de inculcaced in traditional/new
Cteacnhing systems \n all disciplioes snd areas
of lesrning and teaching.

- Tne computer's versstiliCy maxes 1 an idesl
tool for specisl education requirements, such
88 educational sids for tne nsndicapped and
for the sentally retarded. Also, computers
can offer mulCilingual support facilicies,
videning tne sphere of effectiveness 1nco
rural sreas and dDreacing down culturai
barriers.
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- Computer—dased educatioa JIlers ¢alei.enl
scope for expioiting tne “3uitipiier ¢rtesz”
of good teacners and can de an elidciive LOOL
io distance educalionai systexs. Taas
educational tecnnolugy couis tnereiore have a
WOTE encompassing role to play ia the
developing vorld.

~ Tne xey to explorting computer—dased
tecnnologies lies in efrective ceacner
training. Teachers nave to be trained to:
(&) sccept an¢ acopr computer; informatics-
oriented techniques ana aethodologies into
their own Ceaching and/or (d) teach relevant
COmpuTEr science Lopics and Cecnniques to maxe
students sore compelent i1t Chelir own
disciplines.

= Cosputer-based nat:i:onal and regional education
testing and iaformarioa services snouid de set
up to support educational pianning and
implesentacion efforts.

Copies of the detairled report may be ootained
from: Prof. b. Mag, Director, Indian Institute of
Tecnnology, Powai, sombay 400 U760, India. (Source:
IFIP Sewsiertter, Vol. &, No. 4, Decemper 1347)

Networking research on information tecnnology ana
education -~ A UK programme and 1ts links overseas

Electronic netvorks are serving to foster
collaboration and information excnange witnin the
researcn community in general and tne educational
researcn communiCy in particuiar. In Nortn Americs,
commmicstion systems appear to be tecnnologically
advanced and co-ordinated; 1n Europe there is a
diversity and incompatavility of systems. Despite
these dissdvantages ve do claim a ricnness in
wmpovation with 3 bdbroad cultural base. we are currently
aiming to disabuse current "foixiore'” tnat ruas:

"invented in Europe:
pstented 10 North Azmerica;
marketed ia Jspan”.

This sarticle focuses on tne (nformation
Tecnoology and Educacion (IIZ) Prograzme that is
sponsored by the United Kingdsom's cfconomic and >ocial
Research Council (ESRC) as an example of a networxing
initiscive. The ESRC, resiructured from Thae previous
Social Science Researcn Councii in 1982, 13 one of a
suaber of UK Researcn Councils (e.g., tne Mearcal
Resesrcn Council, the S5cience ana Injineering Researcn
Council) which sre cnargec by the UK Goverament to
stimulate and sponsor researcn 1n tneir fields of
expercise. Tne Education and suman Deveiopaent
Commictee (EHD) 15 one of about six major areas tnat
ESRC supports from its annuai suaget of around
£25 miliion per snous for researca (raining 4ad
substantive resesrch fuading in universities and
similar bodies. Researcn grants ana goctorsil
studentships are swarded through open competition by
peer reviev.

Recently, ESRC nas encouraged aore focused
isitistives in particular fields. Early in 1943 cthe
EHD Commictee 1dencified and circulated for discussion
ao initisl liscting of 1mporcanc Copics wnich warranted
expanded support or sccelerated development thtouyn
specific programmes of vork, termed "iniCiafives”,
These have included Teacner Educacion; Information
Tecnnology and Cognitive Science; MulCicultural
gtaucation; anc ITE.

Witn respect to [TE, tne CommiCles empnasized iCs
intention CNsC researcn would de centered not only on
the effect on education of machines €2 Nelp teacn tae
exrsting cirrculum, but on the development and
adaptation of thne curriculum Lo equip peopis,
including tnose of scnool sge, to deai witn a life
cnanged by the arrival of incelligent macnines. in

pALCICULSL, Cre Loemitlee Ldeacified questioas
concerming 29ta cognitive and organmizational factors
wnich facilitale Or iaaidit tne adopcroc of informatiom
Tecnnology 10 Zducatioa, and allied to tnese, questions
aroung the nature, CRAracteristics ana development of
taformacion tecnnoliogy literacy.

Teo reportis were coamissioaed, and decailea
disCussi0a and worksnops vere aeid in 1¥8). im 1cs
furcaer coasideraczions, the Commitltee was conscious of
tne fact taat tne researcn communmily in tne UK 18
wigely scattered anc nas reiatively few Large groups of
researcners. Furthermore, 1t recogoized the importance
of imvolving practitioners and policy-masers in tne
development of 1ts programme of substantive researcn
and researcn-reiated activities ana tne secessity af
ensuring close coliaporation vith commercial
organizations sucn as pudlisners, software nouses anc
nardvare sanutacturers.

Tnese consiceracions Led the Cosmitiee avay from
the escadblisnment or a single nev Centre, and tovaras
the sppointment of a co-ordinator as the focal point
for tne development of the initistive tArougnout tne
country. [his approacn 1s disrinctive in iks
organization, woving sway from sore traditional foras
of airect support for substantive research and researca
training tovards a uctvotkcd‘ prograsme of collsdorstive
researen.

Tne ITE "infrastructure” programme treports
direccliy to cne £iD Committee, but 8iso nas a small
Steering Group to assisC 1k. An 1nitial three-year
programee 1n 1935 witn a tnree-year budget of
£250,000. Aad:itionai: funas for resesrcn and training
are svailable tnrougn normal ESRC grant competiticn and
the actcraction of funds from msay ocher sources.

Ine Prograsme nas tried to be respoasive to tne
visnes snd needs of Che researcn, praciitioner and
policy-maxer community 1n tne UK. Now, after two
years, tne Progracme's main functioas, as i1denCifiea
apove, remain ceatral to its policy. Tnese functions
reflect the Programoe's roie in providing ao
wfrascruccure for co-ordinacCed researca. Tae priority
areas originaliy identified remain, viz:

- information techaology literacy;

- implancing ianovacion aad tescner education;

- Al tools 1n computer-assisted lesrming (CAL)
gevelopaent.

Tne foc: within tnese areas have Decome mMOre cliearly
gefined. Im particular, the programme 1$ promoting
research 1nto:

-~ Classroow processes and peer interaction;

- Teachers' educatioo tarough teschers, foies as
researchers ancd developers:

- Inteiligent sdvice and explanatioo as so
agjunct co traditional CAL simulscion and jases;

- IT 1n Ctne whole curricuium;
- New lesrning eavironmsnts (c.g-. ®iCTOWorias).
New policy initistives Rave led Co:
- lavolvemen: in Al 1n tras.oing;
- ctvailudation of vocational Craining;
- A perceived need Lo dring adout delter
undcerstanding, anc nence collsporation, belveen

cognitive scientists and educscionslists;

- Resesrch trawning for doctoral studeals saa
tescners.,



A nusber of Zuropean agencies Tthat procote
scientrfic collaboracion are wel. escadiisned and have
provided longstanaing support Ior research 1in tne
aatural sciences (e.g. tne Cencre Zuropéen de
Rechercne Mucléarre ans the Eutopéen Jpace Agency).
Motre recently, tne Council of Zurope nas estadilisned
Links 10 tne field of esucation and provides certain
electromic services.

AT the moment, in conjunclion with agencies in
the field (e.g., Commission of tne European
Communities (CEC), European 3cience Foundacion anc the
Council of Europe), sany nations are seeking to
strengthen the links across turope. 1Inis 13 not an
easy task, 88 our strenitl 1n cultural diversity 1s
also 3 weskness botn 1n tecnaical ways (as mentioned
earlier) and 1n the intrinsic Linguistic ones. wnile
vorxing in & commmity Of academic researcners, we may
assyme & knowledge of at least two Zuropean
languages; this is not tne case for the lLarger
practitioner community. TInis 1s no reflection oa tne
qualicy of our teacners, simply s fact of Life, and
becomes critical because ve see pracrtitiomners as an
integral part of our researcn eifort.

Our UK programme is one of a number of natiomal
initistives seeking to add to tne efforts of European
agencies. We believe that effective collavoration can-
ouly come through personal contact, and this is a
probles because 1o Surope wve boast Che world's nignesc
cost per mile for air transport. European seminars
sTe costly and relatively rare. sn important one
which the I[IZ Programme 1s organizing in June 1987 for
the CEC brings togetner [wo representatives from Ine
tesesrch councils (or taeir equivalent) from eacn
ssmber Sctate. We aim Lo snare priorities of policy
and actioa in our researca into IT and education, and
see the cutcome as burlding links bdectween researcn
teams in various parts of Europe. We aim to estabiisn
better electronic services to provide tne long-Cer:
backup.

Tne on-line services tnrougn JANET ltne Joint
Academic Netvork in the UK) and EARN (tne European
Academic Research Netwwork) provide fast, 3direct
sessaging and documenct transfer. EARN does not yet
cover all major locacions in zZne wnole of tfurope.
Also available tarougn tne Z3AC-ITE Progr wmme are
on-line databases and tne bullelin Doards tnrougn
JAKET in the UK and via DIALCOM services worlavide
wnere packer-3wilch sysCems <eep SOSLS (O a2 reasondoie
level.

Our cornerstone datavase 1s calied PEOPLE as we
vish ¢o emphasize that 1t 1s 1ndividual researcners
and practitioners who form collavoracive teams. The
database contsins profiles of i1ndividuali researcners
and innovative practitioners. Tne services are
integrated so tnat, for example, s searcn for people
vith 8 perticular incerestc/expertise can be turned
sutomaticslly into &n e-mail address list for a
document , notice, 1nvitacion, and so foren. These
services are far fros advanced buC iC is inevitable
that compunications systems will 1mprove rapidly over
the coming years. Bearing in ming tne commnity we
vish €O serve, it is essencial thaC Cne services are
essy to use becsuse not all people are naditusl
computer terminsl users. Tnis is pacticularly
significent becasuse we are adamsnc tnat tecnnology~
driven inroads into our educalliona. systems are not
scceptable and we need the parcicipation of classical,
low-technology educators. In tne past, it nas been
ssid that the more innovacive 3 project, for exaaple
ong proposing curricuium cnange, tne Less lixkely 1€ 18
to find scceptance smong practitioners. In no ares 1is
this sore Likely to nappen than in tne application of
tne nev technologies to learning.

in addition to the sctive participation of
practitioners, the empnasis on "netvurking” (in ics
brosdest sense) 1s s1gnificaic for Cwo reasons:

- [ne LT tield i1s muitidisciplinary;, 1its
communily comprises researchers from various
tradillonal discipilnes, compuler science,
psycnology, eaucation, linguistics, ana
cognitive science. Communication Detween such
workers 1s not as vell-estadbl:isnea as 1T 1is
within the discipilines C(hemseives.

- Tnose active in tne rield exrsc in very few
aevly formed groups but moer are videly
dispersed and often rgolsced.

Tnese features of conscituency and distraibution
characterize nev fieldas or study, particularly in tne
area of nev tezcnnologies woere tne rate of growen 1s
large.

Decailed papers on tne ESRC-ITE Programme are
avaiianle from tne author at the Department of
Psycnology. University of Lancaster, LAl 4YF, Unitec
Kingaom. (Extracted witn permission from the autnor,
from sn arcicle wricten by Prof. R. lewis,
Co-ordinator of tne ESRC-ITE Programms, Universaity of
laacaster, UK, whicn firsc appeared 1o Technoology ara
Learoing, Vol. 1, No. &, Jugust 1987)

Vl. SOFNNARE

New wav to visualize computations

brand-nev nign-povered graphics softwvare from
Ardent Computer Corp. provices supercomputer users
Vitn an easy way CO ada Visual presentations to the
resuits of computations. Doré, tne Dynamic Ovject-~
Rendering Environmeat, 1s & set of nign-level
Libraries based on aa object-oriented data base plus
flexiole rendering software, snd iC means that
applicaction programs and programmers no longer nave to
handie the graphics decsils of drawing objects and
rendering them INCo cosplex scenes. -

As supercomputer usage increases, sO does the
demand £Or interactive visualization of the simulation
or design computation being performed. Doré 1s a
itapnics software tool kit Zfor adaing visualization
ang conceptual design to supercocputer spplicacions.
It 1s used to define abstract scenes using nigh-level
subroutines for building a niersrecnicsl, ob ject-
oriented scene data base drawing upon s Liorary of
five types of objects. An abstract scene 1s one that
completely defines the objects in 3 scene, but waica
has not yet been rendered 1nto & scene CNac can be
displayed.

Abstract scenes are rendered into displaysdble
scenes using Doré's tnree levels of rendering. Ine
more realistic the scene, the slover the rendering
process. Users can creste dynamic displasys using low
level rendering; wmore reslistic results are acnieved
vich intersediste rendering techniques;, very
reslistic static scenes are produced witn ray trscing.

Mong Doré€'s unique sctributes that make grapaics
easy 1s the sbility o dynsmically cnange the style of
rendering on an obJect-by-object basis. Tnis allows
incermixing of represencCafions so Chat some OO0 jECCs
are displsyed 1n & quick fasnion witn sinamsl detsil
while other ODJects 10 TRe same scene can be Jdisplayed
with oore detail.

Ardent is developing s single-user sypercosputer
with integrated graphics sad rendering capadilities;
tne Doré graphics softvere developed for this mscnine
will be offered as a stand-slone software pscksge for
use on other hardwere platforms, suchn s¢ Cechnicsl
WOrKSLaCt1ons, BINISUPErcosputers, 8nd supercomputers.
In sddition, Ardent wants to estadlisn Dord as &
visuslization standard on mulciple nardware
platforas. Tne company plLans O provide source coue
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to universities and research Ladboratories for $250.
The price Co commercial users 1s 315,000 plus $5,00u
per year after the first year for source code
maintenance. Argent i3 seexini a partner for the
marketing and support of Doré and wiit coatinue the
development vork aand matntenance itself. (Extractec
from Electronics, & February 1983 (c) 13d»,
McGrarHill Inc., all rignts reserved.)

Moving PC-based detuxging to real time

For years, software developers using personal
computers to write programs for microprocessor—based
systems have been frustratea by slow debugging. Tne
problem vas tnat in-circuit emulators, coupled to the
computer via a commumications link, BRS-232 or
[EEE-438, could not i1nteract with the computer in real
Cime.

Now, a solution is at nand from Applied
Microsystems Corp., a Recmond, wasnington scartup.
Designers there have movea debugging into the
real-time reals by woving mosc of tne necessary
intelligence to tne emuiator end of the loop, thereny
eliminating the communications-line celay. [arcially,
the EL80U advanced-event systexm, as 1C is called, will
vork with the Z:ilog Idu ana mitacn: Wo-1dY 8-oart
microprocessors. Coming lLater are pods for otner
16-bit an¢ 32-bit processors that wili ifree tne
programmer from the need to buy dedicated cevelopment
systems and emulacors.

The key to the system’s speed 1s 1Ts fignt
coupling, permitting tne computer Co interact with the
process as 1t nappens. 10 acnieve iCs Cignht coupling,
the ELS800 comes with an sdvanced preakpoiat system
wnose command language aliows tne software eagineer to
program logical debugging casks for 1it.

The system consists 3 nierarcnical camgparacors.
Tve are address-range comparators and two are data
comparstors. There are aiso status comparators ang
counters. Commands can De written that use Che
comparators as addresses in the comnand sCalement.
The programmer can create up to four groups of
programs and svitcn between thnem in one clock cycle.
In that cycle, every comparator is switined from tne
couditions required for one srogram to the conditions
required for tne next.

The software, audbea Zasy .ink, contains formac
converCers Co convert compiled programs 1nto code that
can be executed on the Carget system via tne EL8JO,
Each language will need a sligntly differenc set of
format converters. Tne company wili sell the software
but eventuslly plens also to licence the programs to
software vendors. (Extracted from Electronics,

4 February 1988 (c) 1988, McCraw-till Inc., sli rigncs
reserved.)

Users see a CASE advance in reverse engineering tools

The construction of nev relationsl database
sodels in minutes by extracting physical models from
exi1scing production dacadases are foreseen. These
plans take advantage of scftware deveiopment tools
that extract pnysical or logicsl models froa
existing databases througn a techaique called
Teverse engineering. As proposed by pachman
Information Systems Inc., Camdbridze, Mass., reverse
engineering seeks €o bring many of tne heady promises
of CASE technology to database maintenance aand
developaens.

Early users praise tne ctools' ability to nasten
the development of = and erase inconsistencies in ~
pnysical and logical sacadase desijas.

Ine foundstion of bachman’'s reverse engineering
process lies in its dats modeling regimen, wnicn
builds on the widely used entity-reisCionsnip models
and diagrasming cecnniques advanced oy James A, Martin
and Cnen & Associactes, baton Rouge.

Tne modeling tecnaique descridbes many-co-many and
one-~to-many relaticasnips that the others do aot
support. Such relatioasaips can more closely cepict
real-vorld coaditions and free data analysts from
having to address environmentai or database
restrictions.

As 1mporcant as & good design, in some early
users' eyes, 15 the promise of a smooCB inlroduction
of nev datadbase technology, such as IaM's D82, 1ato
existing eavironments.

bachmen's initial packages support IDMS' design,
and vitn support of InM's De2 planned in June, the
physical structure of an IDMS datadase cau dDe
extracted and used to build a logrcal model for a Dol
database automatically. Since the tools will also
propose database designs using xnovleage-vased ruies,
tney can De used CO 1mprove existing designs, as veli
as to build entirely aev ones.

Tne company expects to extend that same reverse
engineering technique CO applicacions design ancg
development within & year. sbachman officials say 1t
will release integrated toois for systems analysts and
programmers late this year and early next year. In
essence, the daradsse vork presages tne apilicy to
tace a COoOL applicsation, extract its underlying
logic, then generate a modified or new application.
Just as a semiconductor can be reverse engineereda Co
create functional equivalents, bacoman’s tools proaise
to decompose existing software or datadase designs to
arrive aC tne nev designs.

Users say tnat one of the major advantages of
sachman's database tools 1s that tney 40 AOC 1mpose &
strict metnodology. (Extracted witn permission of
DATAMATION' magazine c, | February 1988, copyrignt
by Technnical Publisaing Comp.ay, A. Dunn and
oradstireet Compaay, all rints reserved.)

Clone msxers_are facing an upnill clim

since IsM anocinted PostScripc as Lts page
description language of choice early last year tne
race to clone tne desktop publisning incdustry's
de facto standard has moved into the final streccn.

oy the end of the year, severasl printer
manufacturers, such as Canon USA Inc, (Lake Success,
N.Y.), ana Nissho Electromics USA Corp. (Irvine,
Californis), snould nave laser printers on the market
using 8 PostScript-type product.

Tne arrival of a PostScript clone, novever, may
aot bring about tne cost-cutting, speed eanancements,
and proliferation of options that many desktop
publaisning observers foressw last yesr when coupanies
began to talk opealy of cloning Adobe Systems Inc.’s
omipresent page description language.

PostScript, wnich enjoyed initial success in the
Apple desatop publishing environment, won the
endorsement of InM as a component of SolutiooPac, a
personal publisning system for tne PS/2.

One resson users msy not reap the anticipaced
benefits of PostScript is tnat 1ts code has proven
more drfficult to crack than many thougnt vhen the
race began, but developers of PoscScript clones say
that tneir products stand up well ia comparison with
PostScript, altnougn they admit the development
process was drfficulc,

Palo Alto-based Adobpe nad sssumed CRst more
significant cione cospetition would appear carlier,
out putenctiai cloners underestimated the casxk, says »
coapany spoxkesperson. Now, witn many of desktop
pubiisiing's me jor players sifesdy under i1Cs wing,
Adobe 18 not as concerned sbout PostScript clones
caking flight. Adobe currentiy has 19 companies
signed on as oems, including Appie, IoM, Texas
Instrumencs, and Digital Equipmenc Corp.
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Meanwnile, PostScript's two aajor competing
languages, InterPress from Xerox, and DDu froo Imagen
Corp., Senta Clars, announced Pasticript compatibalicy
programs last year, s furtner indication tnat
PostScript is currently tne page description language
of choice. Imagen announced Uitrascripc, wnica
pcovides support for applications software compatiole
vith PoscScripe, while Xerox announced an ajreement
vith Control-C for Interpress support f CC5-Page.

Hevlett-Paczard, wnica has the 1106°s share of
the laser printer market witn its laserJet line, 13
keeping 1ts opticns apen on page description
laaguages. Currently, tne cospany's laser princter
division iz Moise, [daho, nas i1ts own PCiL Laaguage for
dot matrix printers and laser printers. bdut PCL 1s
oot as poverful as Posticripc, laterPress, or DDL, say
analysts, so HP has a product line tnat nas PCL and,
througn third-party suppiiers, DDi. ang Postscript
cospatibility offerings, as weil. (Reprintea witn
permission of DATAMATION® magazine ©,
15 February 1988, copyrignt >y Tecnnical Pudblisning
Company, A. Dunn and bradstreet Company, all rignts
reserved.)

IS shops pusn for a consistent neiwar«eg software pian

by DOV, WOSC users nave neard ali tae promises
being made by vendors of networ«ed co-operative
prozessing vorkstations ana software:. sharing data,
applications, and processing power 2CIoss 4 BELWOrK
vill vastly improve orgsnizatidnal flexioility wni:e
recaioing all the inCeractive characteristics tnhat PC
users have come o know; 1ategration of data ana
commmicsCions vill be easirer; productivicy vwill soar.

.

big engineering and scieatific users in
particular have been sttracted Lo network computing;
wany of ches nave strung together large networxs of
Sun, Apollo, and Digital Equipment Corp. workstations.
Now, of course, maay of tnems are discovering tnat somc
key pieces of tne netwark computing puzile are missing
and are beginuning to screas for thelr vendors O make
£00d ou thelir promises.

One of the things users are calling for witn
incteasing urgency is a consistent, coamon way to
licence, districute, and adminiscer applications
software across a networx. Currently, most vendors
licence applications in one of tvwo time-nonourea
Ways: OC 2 per-processor Dasis Or Via & Dy-siCe
licence, but those licencing metnods sre 1nadequate
for netvorked eavircuments Jnere applications are
snared Dy users on necercgeneocus compulers and where
the network itself i1s constantCly changing size and
coafiguracion.

What 1s needed, users and vendors agree, 1is 3
common set of prograsming interfsces and s common
systes for distributing netvorked spplicatioas sad for
chargiag users according to now much of by now many
workststions an application 1s actually used. Sucn a
system could even slectronically distribute
documentstion and sutomatically zoniCor soltwvare usage
80 that IS managers could better justify nevw softvare
purchases.

The problem is that whiie tne lesding vendors of
aetvorked vorkstations and software can agree unat
such & systea 1s aeeded, Chey cannot agree on what
such 8 common software licencing scneme for networks
should look lixe. While C(ne vendors are arguinyg,
users are .osing Chelr paCience.

Althouygn Che NECWors Licencin, lssue NJas €merged
10 the tecnnical workstation marxet firsc, most
observers feei 1t will Decome ejuai.iy imporcent €O
commarcial informatior systems users as companies sucn
ss DEC and Apple continue o pusn the i1ded Ot
disctrioute?, network-oased conRpuitng tor commercial

users. uwhen CnRat nappens, the lLarge veadors of
commercial informmtion systess will nave Co solve tne
same netvork lLicencing prodiems oow being faced i1n the
tecanicai marxet. (Extracted with permassion of
DATAMATLON® magazine ©, 15 Feoruary 1988,

copyrignt by Techaical Publisning Company, A. Dunn and
sradstreet Company, ail rignts reserved.)

QIC maxes 1ic easy to design custom pracessors

Designers snd programmers of specialized
microcoded processors will find io the Sof.vare
Foundry a prosuct they have been sorely lacking - an
integrated set of tools thnat cigntly links nardware
and sofcware design. This tool kit fros Qusncitacave
Tecnnology Corp. lets engineers evaiuate design
1lerations - >OLA nardware and soLTvVare - as they mixe
them, vithout warcing for a final version of eizner,
ana Lt makes the Cedious and coelly process of writing
®icrocode Dy nand obsolete with & comprier tnac
produces higniy optimized aicrocode from code written
in a hign-level language.

Some of Che tools, whicn run oo Digital Equipsent
Corp. VAX aystems, are svailabie now, and otners wiil
&rrive curing tne spring and later in che year. Tae
tull package i1s priced at $50,000 for s work-statica-
Level systea.

For tnese s1x tools - C cowpiler, optimizer,
assewnler, linker, simuiacor, and debugger - to work
With any arcnitecture, they must all be recargetadle.
Tnat 13, they sust reaaily sdapt to new and hignly
complex arcnitectures, including tuose involving aign
degrees of psralleliss (of the single-instruccion,
wulCipie~data type) and suitiple~level pipeliniag.
Ine besverton, Ore., company provides tnis
adaptability by means of & configuratiom file.
Wricten in a configuration lsaguage resiniscent of tne
Prolog artificral-incelligence languasge, the file
descripes tne target nardwvare sud all iCs
peculiaricties of resources, timing, snd
interconnection.

Once a file is vritten, the full QIC tool set is
1n business. Now the design Ceas can compile softvare
and simulate 1t as it will run oo tne hardware.
logeed, simulacion 1s tne xey to wnlegraling toe two
development processes: cnsnges in hardware orv
software can De evaluated, and their interrelations
seen. Designers can examine the performsnce
tradevoffs betveen 1mplemencing functions i1n nardwzre
or softvare anc mase 1niormed decisions sbout overall
system design.

QIC brings very sdvanced optimization technigues
to bear witnia tne family of toois. Many of tne
tecnniques vork as vell on nand-vriCten assembly code,
1f tne user prefers tnat to vriting 1o C. Lloop
rolling sad uvarolling, trace scheduling, and the
efficient use of parsilel asnd pipelined nardvare
resources are smong the forms of optimization carried
out autosmafically.

Tne lancnhpin of the eystem 1s Cthe configuration
file with 1Cs descriptioo of the systes under design,
wn1cn 18 used Oy all the tools. To make such files
possible, QIC developed s Langusge to writle tnes :n.
(Extractec from Electronics, 21 Jenuary 1988,

(c) 1936, Mcoraw-Hill loc., all rignzs reserved.)

s0ttwire Cnet nelps you plan for your scart-up

Most venture capitsiists will noc even thank of
investing in 4 sCarl-up company unless tnere is &
s0l1d business plan oenind 1¢t, Yet developing tnat
plan 13 wnhere many entrepreneurs are tripped up. 30
Venture softwvare Inc., a Cambridge (Mass.) starc—vp
1tsell, Nas developed VenturPian, & series of persona.
computer sofiware packages that generate tinancisl
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figures to nelp small dusinesses sec goals and map
strategies. Tne suoftwvare i+ part spreadsaeet, part
data dase, snd part vore processing pacsage. oudding
ill Gateses or Sas wWaltons answver aundreds of
Questions posed by tae programs, rangiag from
amticipsted sales ana cosprasation leveis to floor
spscing and holiday plarning.

based on tne ansvers, VenturPlan coastructs a
series of three-year financial projectioas.
Mary H. Canill, president of Vencture Suftware and a
loog—time small-business consuitant will nave her
first VenturPlen, & $495 program for retail business,
teady to be snipped in Decemdber. JUtner applicatioas,
for smsll professional, service, and manufacturing
operations, vill be developed within the next
18 months. (Reprinted from the 7 Decemoer 1987 issue
of Business Week by special permission, (c) 1937 oy

McGrav-Hill inc.)

Messures for reinforcing Japanese soltware

The vorld software marxet, estimaCed Coaay aC

$US 27 billiom, is to develop more quickiy over tne
aext few years and by 1990 1t will nave a cturnover of
approximately $US «0 billion. Thne Unitea States and
Europe have 3 good share of Tnls market. Japan does
got. Thercfore, o catcn up witn Cne otners, in thls
field snd io tne field of naravare, Japan nas emdar«ed
upoa an swbitious project callec 3iMa.

Thne American marxet of business software nad a
tyroover of $US 3.19 billion 1n 1986, 10.3 per ceat
up ou last year, wnile the turnover for 1380 1n tne
Europesn market smounted to $US 23.5 million,

19 per cent up on last year. Ihis markect, aloang wicn
the informatics services mar«e:, will grow at an
annual rate of 22 to 23 per cent over tne next four
years. Ino 1991 it is expected to top

$¢S 50,000 million.

i€ 1s 10 this fully expanding warker that Japan
lags & loug vay benind, especrally witn respect to cne
West. Its objective tnerefore, under the SIMA
project, 1s to quasruple 1Cs software production
figures by 1991 ano co ¢o thais, 1L 1nCends €O use new
development tools.

Lsuncned at the initiative of MITL (tne Japanese
Ministry of International Trade and Inaustry), tnis
project has a vider scope tnan tne fiftn generation
Project wnich it encompasses. [ts bucgec of
$US 150 million 1s smaller nowever than tne budget for
the fiftn genersCion project due to tne fact tnst
SIQMA snall co-ordinace and integracte several older
projects (wvnich will keep tneir own budgecs),
supervise nev projects and facilitate the
implesentstion of standards as well as cthe crestion of
techaoicsl snd financisl structures.

SIMMA will benefit frow tne participation of tne
private sector, noC jusC the @ain computer companies
but siso the small and medium firms.

Since st present Jspwmese sofcware 13, 1n Ihe
8810, cresced by the manufacturers ana the Japanese
softvare houses are a long way fros noiding the same
ieportance as their Americen equivalents, the
objective of SIGMA 1s an ambitious one. (Source:
sullecin IBIPRESS, No. 153/0.i, Noveamper ival)

ADAPSO accuses [bM

Witn the Fujictsu/LloM dispute whicn dates back to
1982 barely over, ADAPSO (tne group of Aserican
softvare producers and services) nas Just launcned
snother attack agsinst cthe inforamastics giant. Tnis
associstion sccuses [pM not only of favouring Japsnese
fitms CO che detriment of Americsn software companies
but also of practising buncling (tne forced sale of
software) and criticizes iC fo. Cne restrictions made
10 the communication of 1ts source codes.

ADAPSQ, wnicn nas not yet officially pudilisned
its document, 13 making every ef£orc to oiozcx isit's
manoeuvres and Co vin CRe battle it 18 nopang to gsin
the support of other pressure groups, private oaes o
particular.

Firstly, ADAPSO criticizes IaM for cace saga:inm
practising bunaling in three ss jor fielas: Wi/ls, tne
Wt devoted 2o 337V and 0S/2. wast summer complaints
vere made wvhen [bM deciasd to “reate a new eatily
devoted to application of software called asa. InM
vas accused of marxeting an extended version of 05/
containing a communications management sysCem as vell
a3 a3 dacadase management systes.

The source codes are soother cause of ADAPSO's
discoatent. ln fact, in the agreement betveen Fujitsu
and M, eacn of tne compsnies Bas 8Ccess over tne
nexC Cen years, sfter tne ceposit of the copyrigat, to
information on around 1,000 software programs of tne
firm (and evenm in certain cases the communication
source code).

Toe American softwvare suppliers, vnicn have Geen
complamning for several years about the source codes,
feel that tne terws of this agreement nandicap tnes
against cheir Japanese competitors.

Tne battie will certainly be very tricky since
there is no law wnich gives IbM tne 3oral rignt to
43813C 1Cs competitors, and msorecver, despite ali tne
tnreats of ADAPSO, 1t vill oot De easy for Cnis
association to obtain source codes aud Co mske InM
renounce the extended version of 05/2. (Source:
bulletin IBIPRESS, No. 153/04, November 1987)

Memory expansion

Tne new version of rthe 4.0 mmory expsasion boerd
of tne EMS scandsrd of tne LIM {lotus, Iacel,
Microsoft) group allows tne recoaciliation with tne
EEMS standard of tne AQA (Asnton, Tace, Quadras,

AST). In facr, the EM3 .0 version, accordiag to AST,
coulda be supported oy the EEMS specificacious, tne
characceristics of which it nas adopced.

AL tne cost of some sacrifices to performsuce due
to tne sectoring of 640 K» (1 Kp is equal to 1,000
characters) of cne central mesory availadle oo
microcomputers using the MS-DOS opersting sysces, the
informscics community vill be nappy to know tnis
treditional barrier of 640 Kb nas been superseded.
Tnanks to thnis sectoring, tne LIM .0 version
increases Che central mewory from 8 Mo co 32 Mp, vnich
sllows optimal use.

Tne various associates of che LIM group are
prepsring to adspt tneir spplicstion to the nev
standard. Tous, the 3.0 versiwsn of tne lotus 1.2.3
uses a total of 32 Mp. On the other hand, some of
lotus ' emulstion softwvare - such as tnat of the sbove
disk - sand otner utilities no longer operste under tne
new version. For lacel, Chese nev memory expansion
boards aliow tne 0S/2 applicaticn sanounced for
19838/1989 to be executed 1n Cnis nev environment.

More than 200 msanufacturers nave scarted Co work
10 Che sector of expans 100 DOosrds Which, O the D8sLs
of tne figures relating CO CRis market, 1s coosidered
to be one of Che mosZ dynamic sectors of
micrornformstics. For example, the specisliscs
foresee for 199J tne delivery of «.7 miilion uniCs.
Tne market opening for memory expansion bnsrds is one
of tne most promising, given Che growing need for
ssaory spsce for the execution of applicscions.
(Source: bpullecin IBIPRESS, No. 155/05, Decemper ival)

Computer ssoocage

Viruses, of a sort, can be a neadacne for
compulers &8 weil 88 other crestures. 7Tnius is because
todey's computers are socisble macnines. Tney cnat to
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each other oun dusiness nelworks and over Celepnone
lines, swapping data and programs. Inat can de
dangerous 1f a virus comes Sree vitn the information
one conputer gets froa saotner.

In the vorld of computers, a8 "virus™ 1is usually a

ingly om0 program of 00 wWOTE Lhan 3 Cew
nundred lines long - nardly noticeadle wnen 1t 15
nestling within a "host™ progras that i1s many
thousands of lines long. Tne first such bugs were
accidents: left-over scraps of old prograas
resvskened by uev commands. Now they are cdesigned
victh specific purposes in mind.

_ Some bugs are relatively benign, out wost are
vritten with more malicicus 1atent. miological
viruses takke over living ceils, make copires of
themselves and Chen escape to infect otner cells. A
cosputer virus may lLurx uanseen 1o a computer's memory,
calling up and wnfecting eacn of tne macnine’s aata
files in turn - i.e., replicating 1tself Jacto each
file. Tuen, pernaps at a predecermined date, tne
¥irus might erase all tne files it wmnad:its from the
systes, scramble the computer's directory or memocry,
alter data, or simply switcn tne macnine off. One sucn
virus, which is currently making itseif xnown (o owners
of Commordore’s Amiga compuler, can crash the progras
the computer 18 running. It then resets Che macnine.
(i)uut brands of microcomputer nave suifered similar
ates.

Almost every computer system, Rovever
sopnisticated, 1s vuloerable to viruses. Air-craffic
control systews, banxing networks, nospital records
aod milicary computers are lLiadle to infection eacn
time they link up with other computers. In some
cases, disasters nsve oeen avoided only by the
narrovest sargins.

Cstening & virus 1s easier than apprenending 1ts
creastor. Relatively simple programs can nide
themselves until tney are triggered, so their numan
parent may nave fled montns pefore. Employees may
progras 8 virus into their office computer wniecn will
be activated only 1f tneir persomal password 1s erased
from the system. I[f they are sacked tney can Caxe
revenge at ara’s lengtn. And the vitus, by destroying
1ts host prograsws, can wipe out ali traces of its own
existence. Fev viral villains nave Deen caugnt.
Tnose who have are oiten needed Lo unscrambie Ctne mess
left by their offspring.

Digical delirium, lixe 1ts Nucsn equivalent, 1is
easier 0 prevent than Lo cure. uike humans,
computers are safe from infeccion oniy i1f they are
kept in asolation. Ine Pentagon transmiCs classified
dats betveen some machines aloug lines tnac are
esclosed in gss-filles tuves. Any attempts to “nack”
the system resuils 1n 3 ioss Of pressure wnicn alerts
the operators. Its nign-security computer rooms are
shielded by metal to prevent electronic signais from
escaping. Passvords are cnanged reguisriy - several
cimes & day, in some cases.

Such measures mignt not deter a nardened ssboCeur
working inside an organizacion. A program sometimes
known as 8 "trapdoor’ can record users’ passwords eacn
Cime tney log on, Chus noting any changes. And
sltnough hign-security computer networks can give
different users different levels of access - depending
on their security clesrance - an entire system may
snare the same opersting programs, thus lesaving tne
door wide open for saboteurs. A virus tnat infected
the lover levels of 2 system might then contaminate
the upper reacnes vith ease. (Source. Tne cconomist,
18 November 1937) -

Test of knowleage

A knowledge-pased ATE system whicn uses
srtificisl intelligence was announced by DCA
Tecnaology Productronica tnis weex.

A major feature of tne Protecn PRO-LYYJ system 1s
the use ot artificial Latelliigence wnich speeds tne
doard fault detectioca process greatly emdancing the
overall eftectivenes: of tne test operatioa.

As 1L Cests more boards s0 Che system decomes
more "expert” at diagnoeiny board problems enadiing
the unit Co detect faults at Che component ievel sore
rapidly aad comprenensidly than other equipment
curTently availadle, says the company.

Programming of the system has been simplified to
ceduce the time notmally spent oo board test prograa
development. With only simple iaputs fros a
prograsmer, tne system Das the abilicy to autolearn
device configuration and modify library rout.aes aoa
to automatically generste grapnics and poard
intercoanect Listings.

The softvare enables the operator to isolace
faults rapialy by performing seven Cests for each
component. (o cases of drfficult fault 1gencification
the systems experience Caxes over. (Source:

Electronics weexly, 18 Bovember 1337)

Sottvare development productivity

Corporate bad sanagesent is part of the reascn
for poor softwvare development prosuctivity. Today
corporare computer programsmrs spend 80 per cent of
tReir time repsiring and updating softvare. Wnile
companies spend Cens of billions of dollars eacn
year developing softvare to offer nev services,
mansge the company better or save mouey tarough
automation, the breakdovns and cowplexities of
developing nev programs can produce delays tnat
are costly in terms of money snd sarxet. Accordiag
to E. Yourdon, softwsre projects sre typically
100 per ceat over budget and s year behind schedule.
Wien completed the programs are sometimes obsolete
or unwanted. According to A. Rullym, voo is 1m
charge of IbM's incernsl software deveiopment,
managers outside of tne computer departments would
be surprised at now little correisation exists
betveen their goals sand the way che computer
cepartmeats are spending money. Aaother source of
proolems are the scores of progrsmmers wno nave oot
documented now they spproached s probles. The
present programmer Nas to aavigate blinaly tarougn a
program (nat aay have Deen pstcned and repatlcnea
over 1U~10 years. In the end, the programmer
®ay be acle to write 5-10 lines of nev computer
code/day. (Extracted from Wall Street Jourual,

24 Januaty L1Y08)

PC-like application soltware to control MLIS costs

Personal computer-like spplicstions softvare 13
being installed on sinicowputers snd msinfrsmes to
further control MIS costs. Firss using porced
personal computer software can integrale training
courses for both personal computer and ssinframe
users, Tather than Naviig separale Cralning sessions.
They can also more easily sccess large porcions or
corporate inforastion Noused on hoet asinframes.

IoM will soon begin marketing Lotus l-2-’/M, s
msinframe version of the dDest-selling personal
computer spreadsheec softvare, tnrougn an exclusive
markecing agreement witn logus, wnicn is preseucly
devaloping the product. Lotus 1-2-3/M 1s parct o
[sM's move to standardize Systems ApplicscCion
Arcnicecture (SAA). Eansnced Connectaivity FaciliCies
(ECF), anotner SAA product deing developed, will let
personal computer users access large smounts of aiss
scorsye space on nost msinframes. According o

8. Harris, vors systeass marxecing canager, Digitsl
tquipment of Cansds (Toronto, ON), chere are aiso
many examples of personal computer software Cnat

nas been ported %o DEC's VM3 opersiing systes, such
as PC/Focus, Autocad, and s spresdsneel progras
called 20-2u. (Extrscted from Computer Dsts,
Feoruary 1988)




Integrated Information Suppor: 3vstea

Software that simplifies now aerospace coapanies
access data stored 1n wndivisual adatadbases oa
different computers 13 deing developed by the U3AF's
Dets Automation Processor (DAPRJ) project. Tne
Integrated Information 3Support SysCem (LI53S) conmcept
can also be applied to large manufacturing firms witn
dissimilar computer systems. Tae IISS project’s
primary objective is to facilitate tne management of
information 1n a complex system of mixed compucers by
linking thes via a common enterprise database and
consisting user intertface. [t nas a layered
architecture similar to tne International Standaras
Ocganization (ISO) protocol used in MAP/TOP. Thne LISS
approacn is built around a so-called tnree-scheme
srchitecture: individual users interact via tne
external schema; data are stored 1n the wnternal
schema; and data are transferred Detween the
externsl and incernal sclema via & conceptual
schema. [ISS is made up of four major sudsysCems:

a Comson Data Model developed by prime comtractor
Cuvactrol Deta, the User [aterface developed by
Structural Dynamics Besearcn, the Network Transaction
Manager and the Commmications subsystem. Tne initial
isplementacion of a protatype L33 is at poeing
Militsry Airplane’s Integrated Sheet Metal Center
(ISMC) (Witcnica, KS). (Extractee¢ from Tecnnology
Updace, 8 February 1943)

Sofrware cuts PLD design time from months to Wweeks

Those ultra-dense, 30,000-fuse programmaole logic
devices that used o tane monlns to adesign and program
can be finished off ir 3 couple of weeks even by
inexperienced designers with tne ?Ldesigner software
from Minc lac. The Colorado Springs, Colorado,
startup’'s tool boasts a lidrary of more tnan
1,800 devices and autozates Che C[lme-consuamlng,
endlessly iterative process of aecizing wnica fuses o
blow to acnieve the rignc iogic. It ac.eprs
vaveforas, doolean equatioms, truCh cables, anc state-
sschine language as inpuls anc can be programmed witn
veighted prioricies on cost, speed, and number ot
PLDs , depending on the soiuClon tae deslgner wants 29
use. Once tne uncderlying logic 1s gerived, six
propriectary algoritnmi reduce tne solution Co 1Cs mose
efficient form - a step rarely taxen now decause of
its complexity - and a fuse map 1s generaced.
PlDesigner ruans on an InM Corp. Personai Compuier AT
or compatible. Availaole now, 1t costs 31,95u.
(Reprinted from Eleccronics, 21 January lied, (c)
1988, McCraw-Hill lnc., all rignts reserved.)

Software market Crendas

The US psckaged software marxet wiil reaca
$28 billion by 1990, as against 322 oillion 18 1991,
$18 plus billion in 1985 end $3.« billion in 193U,
according to business Communications' reporc, "Tne
Chenging Software Market”. In tne L990s, the nignest
grovch segments of the marxet will be in microcompucer
softvare; wmeanwnile, tne sainframe seccor wili
experience a steady decline. Regarding tecnnology
crends that will affect software deveiopment, tnere
will be grester graphic capadilities and tne dlending
of pnotograpnic, audidie, and video-d3sed 1nforzacion
io some computer systems. Ine cove toward
microcomputer software 1s snifting i1ndustry powver avay
from nardvare vendors, compuCer service firms, and
sainfrems softvare companies to Curncey producc firms,
microcomputer office automation softrare companies,
independent software nouses and specialized software
distributors. The industry will pecome more
marketing~ .nan tecnnicai-controlled, 1.e,, software
will be ruled less by codes and language and more by
informstion «~d interaction,

by sector, the microcomputer systems sofCware
sarket will total 31.8 oillion by 1991, as againsc
$1.7 billion currently. Tne minicomputer systems
softvare market will total J«.5 billion in 1991, as

against $3.» 2iliton currently. Mainframe systecs
softvare sales will toral $2 ballion, as sgainsc
$i.+ drliron. Tne market for office automation
softwvare wilil reacn $9.« bdillion 1n 1996, as againsc
$0.9 dillion in i¥9l, and $4.4 Dillron currently.
Microcomputer office automation software sales will
tocal $3.> dillion oy 1991, as agawnst 31.8 dillioa
currently; minicomputer office automation softvare
sales wili be $1.9 baillioa in 1991, as agsinsc

3i.6 dillion currently; and mainframe office
autoxation software, $50vu amillioa as againsst

31 dillion. Tne marxet for specialized software vili
be 31V billicn in 1996, as againsc $7.1 billioa inm
1991, and 34.5 palli1oa currentl:. (Extractes from
Electromic Data Processing, 21 Decemver 1937)

Software eases text, grapnics searcnes oo STN
dacabases

SIN Internacional 1s making 8 move CO ease access
to its scientific and technical databases for on~iine
searcning. It uaveiled new softwvare at the
international Oniine meeting in iondon last weex that
siumplifies on-line sesrcning for sn inexperienced
searcner or streaaslines it for the experienced
professional.

Called SIN Express, the nevw "front-end” software
for personal computers enabies a searcner Co coostruc?t
cnemical structare and other queries off-iine for
uploading to cne STH (ncernational system. It also
enables tne searcner to capture a transcript of tne
on-line session, including grapnics, on & disk for
off-iine vieving, editing, and princing.

r2cause chemical structures canc e coustructed
otf-line, tne inexperienced searcner need not use
costly on-line Cime tO Work out & structure, aad
searcning can be done Dy a sciealist witnout tne
necessity for, and pernaps delay :involved in, naving
tne searcn aone Dy an LNfOrwacion speclialist.

The software 1s now in he "beta Cest pnase” of
cevelopment, witn organizations in Europe and the u3
woraing with STN Ilnternacioual to test 1t. Commerciai
snipment of STN fxpress 1s scheduled to degin during
tne secona quarter of L9sd. 1Ine price will pbe 3395,
Wwilh discounts CO academic 1astitutions and for
guantity purcnases.

SIN [nternational is a scientific and tecnamicai
information necwork operatea co-vperaCively by tne
Aserican Cnemical Society's Cnemical Abscraces
Service; facoinformationszentrux tnergie, Pnysix,
Matnematix Gmbd (FIZ Karisrune) in West Cermany; anc
tne Japan Lnformation Centre of Science & Tecnnology.
Tne Messenger software designed for searcaing tne 57N
files provides computer communications snd the searcn
language needed $Or access (O sll tne datapases.

SIN provides more than 45 files such ss BIOSIS
Previews, the life sciences datsbase produced by
pLro-3ciences Informscion Service, and Compendex,
containing citations of engineering snd technology
informstion (1909 to current listings) tnac correspony
to Engineering Index Montnly. Aleo smong tne
datspases is CAS Oniine, wnich encoampasses tne CA
(Cneaical Abstracts), CAOLD, and Registry files
produced by CAS.

SIN Express runs on InM PCs, tne IsM PS/2 series,
and 10U per cent (oM compacidles. Equipoent
requiremenct include 6-UK RAM; MS-D03 or PC~DOs J,u
or nigner;, nard diex drive wich « megaocytes of spice
availadle and one floppy disx drive; Hercuies
Monocnrome, Hercules Plue, EGCA monocnrome or colour,
or VGA grapnics card; Microsoft, Mouse Systems, P>/,
of compstihle mouse’, and Hayes cospatiDie, incernal
netvork, or manusl dial modem. (Adstracted vitn
permission from Cnemicsi » * “ngineering News,

1 December i1¥87. Copy . : 737) Aserican Cnemicai
Society.)
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New diagnostic databases

logrca, Computer Resources internationdl, Judex
Datasystems and the University ot Aalborg nave
developed computer sottwase (O aid Cne Jiagnos:is of
suscle and verve diseases. Diagnosis in
electromyograpny 13 often Jone Oy measuring Lhe speed
at wmch electrical signals travel along a uerve.
locerprecring tne resulcs can be drfficule, nowever, so
the aew expert syilem was developed. A more advanced
version of the software will also indicate wnat tests
a8 dostor should perform to aird diagnosis. Thne current
version also is limiced tc only about ten muscles,
three nerves and 20 different diseases. Tne final
version will be able to analyse data from about
300 nerves, 3OO muscles and 3yU diseases. [he project
is part of the European Economic Community's ESPRIT
programme.

SoftSearcn and Massachusetts GCeneral Hospical
offer a computerized diagnostic data base. Aay
physician with a modem can call DXpiain, transmit tne
symptoms and recerwve a list of possibie diagnoses,
ranked in order of provadility. DXplain costs
$40/nour to use, and now coatains 1nforaatlon o0 aADMC
2,000 diseases. More will be aaded. Similar systems
at the University of California (San Francisco) and
the University of Pitisdurgn are availadie to medical
schools and teaching nospitais, dut DXplawn 13 cne
first to be availavie directiy to physicians.
(Extracted from New Scientist, > Jctober LYs7 ana
Medical Worid, 2o October 1957)

Sofrvare for smart mesical eguipment

Resesrchers at Hewiett-Pacxard's laboratory in
Bristol are attempting [0 devise compuler Programs
that vill make sense of thne output from medical
instruments and relieve numans of the cnore of
vagching over Cheir equipment.

A teawm led by »sill Snarpe, director of
Hewlect-Packard’'s information management laboratory,
is working on computer modeis ot clinical xnowledyge
that can be embeddes in individual pireces of equipment
to interprel their oulpul. ine modeis would provige
nurses and dectors watcning over instruments witn a
proper description of wRal the equipment 1S OONICOring
in general terms, rather tnan just a series Jf numeric
readings.

The systes would alZempt O interpret eventcs for,
$ay, an anaesthecisc, providing information over and
above raw data. The reseurcners Ji1ll need to wors out
many different models and many compinations of
circumstances.

Medical staff often turn off alarms on medical
equipment becsuse these easily go off wnen a2 signal ia
the equipment teaches a thresnold value. Wnat is
required is & system ChaC 13 aware of the overall
situation, wnicn is 8 function of many variaoles.

Like nurses, such & system snould Lgnore meaningless
slatrms, based on one variadle only. Hewlett-Pacxard
sakes medrcal equipaent and has already added programs
that make use of numan knowliedge to & machine that
seasures brsin activity. Tne expert syster in medical
equipsent vill matcn output readings sgainst a
computer model co describe tnhe situastion 1C is
observaing.

Application of the researcn is some way off. Tne
fesearch tesm is sC1ll sorxing witn tape recordings of
dats from sensors. (Tnis firsc appeared in "New
Scientist', London, 24-31 Decemper 1987, tnz weexly
Teviev of science and tecnnology.)

A nyperactive path througn nyoer~nype

Hypertext 1s jusC the tning fof people wno like
to browse througn information on & path of their own
choosing. Nuggets of informacion linked dy tangled
thresds: no one Cells you that if ycu want to geC to

Dublin, you snould not start from here. wWita

nypertext, you can alvays scart from exactly woere vou
happen Lo De.

ine oniine documentativa that comes wikb a
Symboircs workstation 1s a nypertext document, but oo
one made much fuss about 1t. You could buy NoteCaras
from Xerox, tnougn 1t 1s still an unsupported product.
Now nypertext nas niC the mass wmerket.

Apple 18 giving away s copy of Bill Atxinson's
HyperCard with every Macintosh. HyperCard was
reportedly a big draw at the MacWorld Expo im boston,
Massachusetts in August, and vas one of tne msin
excitements at rhe MacUser Show 1o London esrlier this
moatn.

It looks as thougn the S-snspe learning curve
will be traversed at speed - from mayoe lU per cent of
personal computer users being avare of the hyperctext
concept, to YU per cent or thereadbouts within 3 few
moains.

Estner Dyson, New York publisher of Release 1.V
nevsietler, already oOserves tne pnenomencn sne calls
ayper-nype: old softvare packages are deling
repositioned as nypertext products Lo please the
gullioie.

Dozens of researcn teams are builcing their dreac
nypertext systems, and tney are all arfferemt. Tne
dypertext 87 conference, held at tne University of
Norcn Carolina 1n Novemper 1987, drew participants
from many US universities, as veil as coampanies lixe
Apple, MCC, Tekcronix and Xerox.

In tne Sepremder issue of tne US jourmal
Computer, MCC's Dr. Jeff Conklin presentea a 13-page
zogutet
survey waicn explains the many varieties of nypertext
ana traces tae concept from 1Cs orizins in the iY%us
to tne present. Tnree pioneers preparec tne way for
everytning ctnat foilowed.

Vannevar busn, President Roosevell's scieace
adviser, wvrule 3 Visionarv artic.e 1n At.antic Montnls
1n 1923, caliea 5 we may tnink'. [t gescridbed a
m3ss1ve online iibrary of text ané pictures tnat could
be explored from a wultiscreen workstation.

busn envisaged That & person using this systeo
couid record notes and create trails tnrougn Cne
data. e attacned great i1mportance Lo Ine abiiity to
create a laovelled link Detween any two points 1o Cue
liorary. Tnis, for Conklin, 1s an essencial feature
of nypertext. Lt 1s ail aboutl iinks Detween items of
mformation.

Two decades lster, Dr. Douglas Engelbarc of
Stantord Researcn Lostitute (SRI) was engaged 1n an
iafluential programme of research on the ways
computers could sugmenc tne human incellecc. Tnis
rfesearch sav some of the earliest work on interactive
grapnics, ans tne first use of Engeldbarct’'s desc-known
invention, the mouse.

py L9038 tne SRI group Nad i1mplementec & system
called NLS (o Line Sysctem) in which they Noped Lo
store sll Cnelir aotes, programs, memos,
bibliograpnies, designs and other data. It was to De
8 library index, msil system gnd electronic nocepoox
comdined. Lr evolved into the networking sysCea
NLS/Augment, now markected by McDonnell Douglas.

Tneodor Nelson 1s another nypertext Visionary wno
is at lasc svle to see his 1desas Dearing fruic, He
coined tne ters “nypercext”, and nas spent years
designing & kind of glooal electronic puolic liorary
cailed Xanadu. Neison sees nypercext as a pudbiic
marwet for 1deas, and in Xanadu ne nas inciuded
provision for copyrignt protection and roysley
payments. The underlying dstabas~ has dDeen
tmplemented 1n Unix., According to Conxlia, Cne user
tnter face of Xanadu 18 not so well deveioped.
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Hyptertext systems come in many qailtecent
Yarieties. Some are private, otners pudlic. Many
are designed to be shared by a tesm. Some are seen
maioly as environments for research and reading,
others for writing, "nougn cthis aistinction cannot be
absolute since everything that 1s read must firsc be
wvritten. Tnere 1s always a database consisciang of
nodes joined by lLinks. Text or grapnics are stored ac
a node. Liaks lead to otner nodes, holding related
information.

A human being can browse through a hypertext
database. It 1s specificaily designed for thas. Tnmis
distinguishes it from datavase management systems or
sezificial intelligence knowledge bases, wnich are

- 1erally designed so that programs can tap tneir
wformation witnout numan guidance.

It follows that the other imporcant part of a
nypertext system 1s the human intertace. A style of
interface based on multiple windows nas become
videspread, t..ough not universal. Each node is
represenced by & vindow on the screen. Usuaily oniy 3
few windows can be opea at once, so most of tne
database remsins out of signt. Icons and 3 mouse are
used to navigate round the calaDase, manipulate
vindows , edil the Cfext witnin them, ana Lo create and
destroy lLinks.

Conklin draws attention Lo two otner ways of
browsing the database. One can search tne necwork for
some string of chnaracters, Keyword or attridbute
value. Or one can dispiay tne networx or part of it,
as tne kind of buboles-ana-arrows diagram that peopie
often use wnen they are sxetcning out 1deas on Che
pack of an envelope.

lo the same srticle, Conklin 1dentiiies four
oroad application areas for nypertext sysfems. Tne
"macro literary systems” are essentiaily eleccronic
libraries with rich lianks Delween documents instead
of a conventional index. Tne "prooiem exploration
tools” are used by individuais or zroups for
brainstorming, problem soiving, programming and
design.

Next come "browsing systems”. I[f che macro
literary systems sre for scnolars and critics, tne
soaller drowsing systems, wiTn {Nelr empndsis un ease
of use, are suiCed Co reacning or puplic 1nformation
systems. Some suchoring systems for compuler-aided
inscruction could be inciuded nere,

A fourcn, catcn-all cacegory, "general nyperctext
technology”, takes in otner experiments 1n compuler-
supported resding, writing or colidooration. In this
category comes NoteCards, deveioped at Xerox Palo Alto
Research Cencre (Parc).

Many different applicstions nave beena built on
top of NoteCaras. Originaily a single-user system, 1T
novw sllovs a tesm to collsborate on a shared Notefilie,
There are between 50 and iU0 users outside Xerox,
smong them the Central intelligence Agency. This 1s
vny publisned exsmples of NoceCirds screens often sees
to shew US end Soviet nuclear missile statiscics, or
waps of v0.1d trouble spocs.

Many techniques which can Nelp a ceam develop »
large softvare systes may prove Lo be equally relevant
to the creation of other large informacion products,
sucn 88 books and interaccive video-disks.

put there . ~e also i1amporranc ditfferences between
8 computer program sand a document wnicn 1s intended to
communicate information o oCther numan beings.
Computers do what they are told. People, on the otner
hand, may be persusded or they may nit dack witn
counter-arguments. They may want to loox at
slternative opinions on a suoject and maxe up Cheir
own minds.

some of the mOsSC interesting Rypertex: systems
have Left tne worid of neutral, passive dats and
plunged into argumentation, persuasion and decate. AL
the University of Maryland, Randall Triyg wrote ais
PnD tnesis on Textnet, a nypertext system CO support
Literary criticism. Many ctypes of link were provided,
some of them expressing such 1deas as support,
refutation or irreievancy.

Trigg went on to become one of the arcnitects of
NoteCards at Xerox Parc. Some of the NoteCarcs
researcn nas studied vays of buildiug argument
structures vnlch an authar can use to get a point
across 1n a finisned gocument.

Of course, tne same processes of argument and
persuasion go on-within any Ceam of people
colladborating on an intellectual task. Group
provlem-solving invoives oue person putbing up an
1dea, and otners accepring 1t or snooting it down,
many times over. Dr. Horst Rittel nas built
Issue-pased Information Systems (Ibis) to support
teams as they tackle so-called "wicked provlems” - tne
kind you can only understand dy solving Cheam.

Lb1s Nas nodes representing 1ssues, positions and
arguments. DBrowsing the dstabase, one can see Wno
supports wnicn 1Gea3s and why.

Qutlining tools and "i1deas processors” sucn as
Taink-Tank nave nelped to spread many of tne i1deas
underlying nyperctext. puc Conklin points out Chat
most of them represent documenis as nierarcnical tree
structures ractner tnam richly connected cetworks. e
wmentions tWwo new Products tNRat sre more awdi{ious:
foudini, an extension of che MaxTnink outlaner,
Supporting ricn non-aierarcnical networks, and
ForComment , @ word processor allowing up to i5 people,
on networxed machines, to collaborate on a document.

Predictaoly, nypertext 1deas will spread into
many malnstream computer applications, just as
cutlining is already Just another word processor
feature. lne link to computer-aided software
engineering has already been mentioned; and nypertext
systems are seen as n:gnly reitevanc co tnhe newly
trendy [leic of computer—supported co-operative work.
Ine 1deas have been around for 40 ysars. Pernaps ve
now nave the neftworking, Cthe powerful workstacions ang
tne database tecnnology to make Cna2m work. (Source:
Computing, 26 Novemoer 1987)

Computer—aided svscems/softvare engineering (CasE)
tecnnology

AL a Cime whnen users sre screaming out for ever
faster solutions to dynamic Jusiness proolems, ail too
many dp deparCmenCs persisC in Lsboriously fashioning
nand-craftes artefaccs,

That 1s tnankfully now changing ~ wiCh the help
of computer-sided systems/softvare engineering (CASE)
tecanology. Many CASE products are emerging to
sutomate tne whole dp snftware deveiopment life-cycle.

There are two major ressons dp departmenCs Ougnt
to be looking st CASE seriously. One relaces co "rav"
productivity, the other revolves around improving Che
quality of the syscem procuced by tne average dp
department.

On tne productivity side, scatiscic afcer
scatistic reinforces the CASc, For example, US
researcher L.F. Rotncnild says tnat software
productivity 1s only incressing by 7 per ceant esch
year, wilie naravare performance 1s increasing at
apout 30 per cent a yesr. Fourth generstion language
(4ul) guru James Martin, notea tnat 1f we Go not
provide software developers witn power tcools soon,
150 miliion programmers will De needed Oy Cne
©1d=199vs.
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but wnat sort of tool? The answer to that
Question provides the othner ma or argument i3 Savour
of CASE. Many organizations aiready use “puwer tools
such as 4GLs, to boost programming productivity. Is
thal the snswer to dp problems?

Agsln, staCistics indicate not. Most
organizations, for example, admit ¢o norrendaus
application backlogs. Within zany organizat.ons, the
invisible backlag is probadbly incalculapie. Users
just do not botner to asx any loager.

The reason for such backlogs is fairly clear.
Most dp scaff spend over 80 per cent of their time
"maintaining” old computer systems. No wonder tney
cannot supply enocugh new ones.

b\lt, sost of tnat VOrx 1s not maintenance at
all. Rather, it 1s the "correction” of often gross
errors perpetrated during the initial scages of
systems analysis. The earlier a mistake is made wniie
designing a compuler system - and missed - the more
expensive it is to correct following system
izmplemencacion.

CASE provides & vay of overcoming that problem by
snafring Che empnasis during dp software developaent
sway [rom programming towards analysis and desiga.

Many suppliers are developing CASC tools.
Various research organizations Dacs their judgemenc.
IDC puts CASE market growtn at 35 per cent 2 year. In
193Q tne market could be woren $i billion,

Information gsthered by Ovum frow more tnan 30 CASE
suppliers and users points to a $1.79 billioa US
market by 1992.

The ultimate a1m of CASE is to automate tne wnole
of tne software development life-cycie. "Front end"
CASE compounents will populate a dictionary wich
anglysis snd design informacion. "pack end”
components vill genersce program code from tnac
dictionary. Programming as we understand it will
disappear.

The text at the eni ¢f =niz artizle sutlines “ne
sort of "1ideal” product the serious Cad>: suppiiers are
vorking towards. Apart from a few except:ions we nave

aot reacned Cnat airvana yet.

"sack end" products let soitware developers >oo0st
their productivity by repiacing manual cocing
techniques vith automated ones. [neir overail
prilosopny is to eiiminate as muny programming Casxs
as possible, then provide automated supporc for tnose
tasks cthal remain.

Mosz products nave several components. Tne most
common are 8 dats and file definiticn tool, 8 screen
painter, & report generstor, and a3 dialogue
specifier. Most 4GLS and applicacion generators are
sarketed as scraigntforvard 'back end” tools. Only a
few, notably Telon and APS, come with tne CASE lavel.

by coatrast, many procucts once called “anslyst
vorkbenches' are now marxeces as "front end” Casi
tools. Most are for the analysis stage of systen
development, but some also address the design stage as
wvell.

All depend Co some excent upon some sort of
systems development sethodology. Indeed, front end
CASE tools can be best underscood as tne medium Co
automate development methodologies.

Tne key to the power of front end tools is theif
use of diagrems. Disgrams (raC represent a compucer
systen are fundamental to systems design. Diagrams
are invaluable aids to undersctanding among dp scaf:
and end usars. Front end CASE tools typically supporec
s range of analysis and design diagrams, but tni e
types of disgram are emerging as fundamencally
i@porcant - niersrcnical decomposition, entity/data
aodel and dats flow.

[ne denefits of front end CASE tools fail into
two categories. First, the tools can obviously
wmprove Che straigntiorward productivily O9f anaiysCs
and designers.

in addition, the tools empioy diragrammacic
techniques that, Oy and large, are comprenensidle dy
end users. For the first time, end users are tnus
acle to comaen" effectively oa tne quality or
otnervise of analysis. The tools make quality controi
of systems anaivysis a realistic possibility.

Hardly any suppliers active in, for example, tne
old analyst vorkbench are also acCive in the
application generation/fourtn generation language
market — and vice versa.

SO 1n the snort term, What you mINC term "bacx
and front end" suppliers are deing forced to
co-operate [Oo produce presencadle CASE products.

ine recent link between Excelerator and
Pansopnic’s Teion application generator was one of tne
ficrsC sucn tie-ups. Eacn of these links 1s similar.
intormation captured during analysis and design 1is
"exported” from the front end tool to tae back end
tool, wnere i1t forms che basis of code generatica.

Tne drawpack 1s that the sub-components are
typrcaily d1fficult to mesn. Tae resultant CaSE
products are often oniy a sudbset of cne comoined
features of tne originals.

A far wore radical approacn is being foliowed by
anotner set of CASE suppliers. Taeir proaucts actempt
to be a comprenensive CASE tool, supporting the wnole
of the software developameant life-cycle, all tne way
from systems analysis to system construction. AL
present only a few CASE products of tnis type are on
tne market.

ALl tnese products nave one major cnaracteristic.
They supportc tne 'business modeliing™ approsch to
system deveiopment, as found witnin wodern
metnodologies sucn as informacion engineering. AL
thelf heart lies a comprenensive data dictionary,
called an encyclopedia. It stores all tne informstion
needed to bulld compuCer appiicacions.

It 13 no coincidence tnat eacn of cnese products
comes from an organizacion (nat also markets its own
pusiness modeiling-.riented systems aevelopment
mechodology .

pusiness models are a crucial feature of tnis
class of CedE COOL. oul tnas pnilosopny 1s radically
different from tnat whicn normaliy permesces dp
deparcments. Put succinctly, tnis philosopny says —
1f you can successfully build models of s business
eavironment , those 2Wdels willi foros a sound dasis upon
wnicn to develop computer systems.

To build models tnat sccurateliy, users must be
fully 1avoived. dence the empnasis of sll tiese
products on advanced grapnical displays.

CASE 13 8 new tecnnology. Op scaff, faced vitn
naving to sorc Che Nype fros the reality, wiil
doudCless treal 1C wiCh SCEPCicAIm. DBul 1C looks
certain Co change Cheir WOrk radically, 80 pernaps
they snould embrace 1t wholefeartedly.

Code-generating CASE products offer a clear
advantage over sariier dp technologies., wnile octher
productivity tcols nave provided great gains on
individual pnases, products lixe Cor-Vision tacklie the
ir1fe=cycie as 8 continuum = Che Crue Gestalc wnere ctne
wnole 1s greacer ¢nan tne sum of 1ts parts. CASE
products aiso allow tne more nimdle dp departments €o
meet users' expeccations, 1in tura alloving business
managers to ge systems CO meet thelir strategic
business objectives. CASE 1s sbouC whel Che dp
deparcment 18 zoing Co do LOomOrrow - noC wnat 1€ dad
yesterday.
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One thing seems cercain: CASL Jannot de¢
ignotred. From being a DuzzwoTa il 13 rapidiy oecominy
a commercial reality. The effect of CaSZ on tne
vorking practices of ®0sc dp departments willi de
profound.

Whether that happens sgoner than $ome expect, Ot
lLater, is really only a side issue.

What snould the user loox for in a CASc tool? an
“1deal” product mav nave tne fcilowing:

Tois i3 & "Visa-list”™ of festures a user ougnc to
be looking for in an “ideal™ CaSc enviroanment. For
tne foreseeable future at least, such an environment
vill need to be constructed around ac least more,
individual CASE products.

- Support for tne entire Jeveiopmenl Lite-cycle,
including tne sutomatic generation of LOU per
cent of the executaple coce from grapnical
specifications.

- "Rase” components. These include diagramming
tools, & centralized repository of
information, a3 adesign analyser based on a
formal information wudel, an incegrated code
generator, personal computer workscation
orientation and the use of a xaowledge pase
incorporating expert system rulies.

- Use of a repository to scote the meaning of
diagrams in apstract form, moC simply 2
representation of the term of tne diagram,
Tane repository snoula be a central source of
specification information tnat cam be vieved
in sany grapnicai forms.

= Support for the essential "trio” of
diagramming Cecnniques CNat are required o
represent i software sysCes, viz. cata flow
diagrams, data @0cel diagrams and
decomposition or Cree s:iructure diagrams. A
tool may 2lso support JCner Giagram Cypes sucn
as decision trees, action diagrams, stace
trans1tion diagrams, networs management
diagrams and so on.

= Good user interface, inciuding sudbsecond
online respouse, elimination of Iompiex
command mnemonics, and online diagnostic and
Help facilicies.

= Availab:lity of tne tool on widely used
workscations, 1a:luding tne [R¥ PC ana DEC
HMicroVAX series.

- Metworking cspadility permitting the
interconneccion of muitiple worxkstations ang
facilitating sccess Co corporate asinframe
datsbases.

- Open arcnitecture, including PC/%5-DOS
compatibility.

- Compstidility witn widely useds software
facilities that are linely to De svailable at
& computer site, including major datavsses
such ss IMb, D2, RDb ana sppiircalion
gensrators such as APS Application Factory,
snd Cobol generators sucn as Telon, APS ana
Micro Focus Codol.

= Closely i1ncegraced family of procedural «nd
non-procedursl functions using 4 common
command syntax, including:
dstapase query and updace’,

report generation;

screen painter’

gzapaics generator;

decision support sad fimanciai snalysis
functioas;

project management Cools;

well=structured, very aign-level
procedural language.

= Support for a variety of ramiliar, maaually
orieated structured specification
methocologies, 1acluding LSDM, SSDaM, Yourdon
and DeMarco.

- Support for more recent methodologies, that
mntegrate wany of tne strategic processes of
aun organization into & singie, conersnt
structure.

(Source: Computing, 20 November 1987)
VIIl. COUNTIRY REPORTS

Latis America

latin american computer industries:
Perspectives ang challenges by Ricardo J.
Soifer i/

Toe tnree major Latin American countries
(Argencina. brazil and Mexico) nov Rave policies
and/~- programmes for their compuler sectors. 2/
Otner ccuntries like Venezuels or Peru nave acnieved
quiCe interesting results in specific areas, such as
digital COEBUNLCETIONS eqULPEENC Of WICIOCOmputers,
out Chey nRave not establisned comprenensive policies
so far. .

Tne policres of tne lsrger countries differ in
tneir degrees of reiiance on tne internal and
external warkeC, Tole aliowed to foreign firms, goals
1n iagegration of local designs, parts and components
and otner variadies.

It seems correct to say tnat these policies nmave
"evolved"” to their present structure ratner than been
e3taDilsNed 1N one COERpPrenensive sove. Ine
evolugionary crend 1n brazil Ras peen 1n the
direction of a progressive videning of scope and
consolidation Of the policy, in Mexico 1t impliec &
partiai snift of odjectives and means (sucn as tacing
a2 more outward-looxing character), wnile in
Argentina, wnere tne policzy-maxing accivity started
only recently (1984 3/), sctual decisions nsve 1a
practice been less amdiCl0us and comprenensive Chan
wnat tne first reporc of the Mational Informatics
Commission indicated.

———

1/ Ine author 1s s consultanct to tne
inter-auerican Developsent sank 1o the area of the
advanced tecnnologies in Lecin Americs. He is
however solely responsibie for tne coutents of tnis
paper. Tnis paper vas presenced at the IDb/Promectnes
Worasnop on Latia America in the wmerging Glodal
Informacion Economy, 12-13 Novemder 1987, Sso Paulo,
prazil.

2/ Ln tnis snorc paper 1 snall sainly discuss
wndustrial policies 1n the computer sector of Cne
slectrontcs coapiex. [ shsll not discuss otner
industrisl segmencs, nor tne dirfusion and
applicacion of eleccronice-based technologies in
business Oor oCner sectors.

3/ L.e., under the civilian Government in pover
since Dwcemper 1764,



Pernaps the most 1oportant featufe O tne Cuftent
policies of wmost of the cocntries w nave mentioned
(i.e., including Venezuela ana Peru) is tnat, althougn
tne overall policy design i3 5ased on the internal
warket, the ceantral coucept is aot "imporct
substitut 20n™ per se, as iLn the older
industrializatioe policies, dut “tecanological
learaing”™. Tnis in turn requires national coatrol ot
firms, prodction under locai orand names, limits oa
tecnnology liceasing (not in the sense of a
prokibition but rstner in the sease of local
development of second generation procucts) and s good
deal of learniag by designing, by making, by
asrkering, by giving after-sales support, etc., under
aationsl coutrol.

The brazilian policy 1s baseu on tne internal
aarzet for mini and sicrocomputers, industrial
automation equipment, 3owe segments of
microelectronics, etc. Tne administrative autmority
has consistently promoted tre use of local components
and tne allocation of isrge amounts of resources to
developaeat and engineeringz. The results have beea
criticized by some exteraal and 1nternal ovservers in
terms of high prices and danger of tecanological
isolatiocn. Oo tne otner nani, tt seeas clear tnat tne
results achieved 10 sectoral deveiopmeatr, trange and
type of products, tecanoiozical iearaing, degree ot
business organizacion of fires, quaiity of staff,
interual comperition, are not to be dismissed ligncly.

The drazilisn thrust in tne computer industry 1is
broad and cosprenensive, and certainly open to
problems and pitfalls but 1t seems successiul 1m
establishiog a firm foundation for tne future even 1f
the transit to such future 1s not free of proolems.

The Mexicao computer policy was never puolisned
in ao officisl document. Certain rules, taken from a
1981 draft policy document ard toliowed dy
administrative autnorities, operace as intormal
guidelines, slthough determined dpponents (lixe oM,
vhich in 1985 sougnt s lUU per cent autnorization tor
a microcomputer plant) nave managed € breax ans
weaken them.

In any case Mexican poliicy-makers nave Deen wuch
®ore csutious than tne draziiians 1a terms of Local
coontrol sod integration of producction, evzn bDeiore Cne
InM case and other decisions. Fusrnermore, the glovar
economic policy is now oriented Towards esporls and
the cosmputer sector 1s 3lso required o comwply wirn
pertormance requirements 1n tnat aspect. Neitner
local design and product engineering nor 1nCegration
of components are immed:iate prisrity areas. Only a
nandful of local fir®s nave reasonadly active
eagineering groups (foreign affiliates do not seem to
do any local development, except tne odd mewory-card
design). Given wide access to foreign inputs, prices
are vithio s reasonable range of internstional
prices. Firms are s81d €0 have learned to "dreak open
the 1t™ (i.e., the CKD KiC) snd tne empnasis 18 1n
efficiently buying tne ccaponents snd establisning
some mamufsccuring (mostly assemoly) ana some direct
of indirect export activity (indirect exports are
achieved producing sub-assemolies tor foreign
affilistes).

Yet the csse of Argentina is differenc. In the
1960s and 1970s the country nas startec production ot
sowe compuler products, as a pioneering firm lsuncned
a rather smbitious effort witn government support.
Tnings chaaged however, botnh 1a Cthe world at iarge and
i0 the couantry's economic snd policy eavironament, and
this enterprise closed its computer operation. Lt vas
not until tne begianing of 1285 tnat a nevw proposal
for the computer industry was iauncned 2y the [ndustry
Secretarist. Tne proposea strafegy nad many points 1o
common with the brazilian poiicy dutl 11 4iso nad
seversl differences: (1) as 1t wvas a "catca-up”

policy DOCR with respect to Argentina's eatlier
experience and witn respect Lo the worldwnide
sevelopment of the sector itself, it aimed to
estadblisn “packages” of sctivities 1o differenc types
of computing products (just farliing co do the same 1D
industrial control and communication products as well,
vefore different opinioas prevailed sfter a cesmuifie
10 the televant govercment departmeots); (1) imporcs
are not pronibited but subject to decliming taraffs:
(111) forergn firms were given more space thao 1o tae
arazilian case, e.g., foreign partners cap act as
tecnnology suppliers (the srazilisn strategy does not
allow 2 joint veature to be based on the techmology of
tne foreign partner oo Che grouands that it creates
long-term dependency and thus defesi.s the central
objective of tne policy, woica is local learwing by
local engroeering effort under local control); sad
(1v) integration of local compooents is initially
postponed because & marn 1ncentive for participating
firms 1s a period of access to duty-free componencs.
It 1s too early to discuss results acnieved by tne
Argentine policy, as negoCiations witn firms applying
to receive incentives started in 1986 and 1987 soa )
production nas nardly beguun.

Opportunities and cnhallenges

A$ ve nave tried To snov, with tne exceprion of
some aspects of the Mexican strategy, Che exterual
sarket nas veceived low priority in thne policies just
sketched. We snall not question nor defend such
empnasis as it is rooted in thne overall development
strategy of Latin America and any attempt ol s serious
discussion of the subject would certainly take up more
Cime and space than is here avallable.

Under sucn an assumption, and therefore
evaluating the policies on tneir own terms, it 18
clear tnat brazil's large internal sarket could de a
scrong asset for tne further development of the
compuler industry wnich already nhass achived
significant guantitative and qualitative dimensions.
On the otner nand, tne overall electronics warket 1is
fragmenced, as the telecommunicstions sector nas 1ts
own rules (and modus vivendi witn foreign firms),
unile the encertainment sector as well enjoys special
condic1ons 1n the Amazon “eglon. Ihe electronics
cosplex 18 not incegrated 1n brazil.

Toe "cnallenge for brazil™ vill be defined in
different vays by differenc people.

ine narsnest critics of the model wili prooavly
say tnat the cnallenge for the braziliaus 1s to oring
themselves Co give up The market reserve, sad what Cne
eritics call tne sttempt at “"techoological sucarky™
(wnich 18 not 3 Brazilisn objectave buC 1s ssid by
some to be), let the sultiastionals in, accept Che
proposed tresly on intelleccusal property for
integrated circuits, snd so on. The chmmpions of the
model vill 18 turn see the challengs io deepening snd
extending 1¢s resch (e.g., in micro-electromics),
1avesting even wore 1n techaology developrent and
hussn resources, and of course, Crying Lo kesp the
poiicy slive for the Cime required for saturity (even
if 1¢ requires a fev decades). Finslly an independenc
observer concerned about some prooless srisiang fros
the policy sand/or the overall e c eavir t of
srazil, vould contribute recommendations such as to
tackle the probles of fragmentation of the astional
electronices 1ndustry Co reslly intagrate the
potentislly smple prazilisn market; ¢o i1dentify and
correct causes of excess cost such as, pernaps, the
provles of price and quality of components; co
intens1fy efforts tovards exporcing, t€o ssphasize
production of more compefitive, prodsoly
non-commodity, products; sll of that wvithout giviang
up the Dasic goasls of tne policy as long as Ctney are
perceived as worth pursuing. Lt 1s of course
difficule to reconcile tnese suggestions vitn Cne resl




- 33 -

life conditions and coustraints, but tRat is precisely
why .h1is programme i3 €O De considered & challenge
(tnere is in fact veason to pelieve that tne
goverameat sad the entrepreneurs are already looxing
inco taese issues).

Mexico's opportunily may come !rom Cthe curreat
export thrust, but some key factors sees to be massing
for tnat. While the Asian counlriss or srazil nave
lai gely established their owm firms, tecnnologies and
brands (and/or a technical capacity to otfer credible
OEM supplies) to compece in the export sarket, Mexico
so far relies on imposing export performaace
requirements to foreign firas wnile national firms
Seem to have little incentive to go beyond simple
smufscturing (some woula say assesdly). Is 1t
possible for a Mexican (or Argeatinian, brazilisa or
Korean) firm to sec itself up as a solid exporter with
ao internal product engineering and control of its
tecnoology? The cnailenge for Mexico lLies in
scnieving a fuller cecnnical and productive slatus
eicher to supply the internal markec, exports, or dotn.

Tne case of Argeatina :s not midway Dul sSomevnere
in betveen relative to brazil and Meaico. An
optimistic scensrio would nave Argentinian-owned and
joint venture firms developing new versions of
Bicrocomputers, super-microcompulers, peripherals and
perhaps other products (including some semcustom
integrated circuit designs), by, say 1990. Tne actual
degree of acnievement vill depend largely on whetner
the authoricies uphold the policy (and now}, and tne
attitudes of the private sector. Also, Argentins
shares with Brazil the critical problem of tne
three-vay split of tne computer, Ceiecommunications
equivment sad entertainment electronics industries.
Furtherwore, the role of tne State in the economic
life ot tne country is under very severe criticisa
from influential groups 1n tne privace sector and
vithio the Government itself: 1t does not seea
therefore likely in tne snorc term to see government
departments or enterprises assuming sn effic.eat ana
enlightened role in using momopsony purchasing power
to promote technological lLearning, e.g., 1n
communications. Tane cnsllenge for Argeatina 1is to
take sdvantage intelligencly of the coamitment already
made to develop wnat could become tne foundation of
its computer industry and to find vays to enlarge tne
scope of its policies and optimize the overall results.

The case of Venezuela 1s 1inCeresting as tnis
country has escablisned a strong cspacily in some
areas of digital electronics other tnsn computers.

Tne foremost example is i1n privace telepnone
exchanges. It viil be interescting to follow the case
of Venezuela (vhere s policy decree nas been drafted)
to learn mote sbout alternstive approacnes to (ne
informstion technology industries in Latin Americs.
Venezuela's PABX industry benefits from protection and
other sdvantages svailsble on s project basis but it
bas become quite proficient and competitive on the
basis of its own screngtns, such as qualified numan
rasources. The quesCion 1s, how far can it go in chat
direction oo its own and uwnecner efficient government
policies could be designes and implemented to promote
further development of the various professional
electronics sectors.

Luxope

Joint European Subsicron Silicon Institute

Tne Joint Zuropean Sudmicron 3ilicon ipstituce, a
Project that some observers nad considered desd sfcer
1Cs proposal 1a 1346, appears to be taxing off. Tne
Federsl Republic of Cermany Covernment nas earmar<ed
$18 million 1n 1ts 1988 budget for tne planning
pnase. JESSI's goal 13 to develop tne process
technologies necessary Co maxe cNips witn feature
sizes down to 0.2,..- - dimensions needed, for exazple,
1n 66-Mbic memories and the nign-densily logis
circuits of tne 31d-199us. Siemen; Auv and Pailtps are

tne only two msnufacturers participsting ia Jeo3l at
this point, altnougn otner European sem:conductor
amufacturers - [nomson~SGS for one - are sasrd to ce
incerested ia joining. Co-ordination of joint efforts
vili oe done by tne Federal Kepublic of Germany's
Frauvnnofer {ustitute for Microstructure Techaologies.
Construccion of tne JESSI microelectronics ceutre 1is
expected to begin in 1989, in Schleswig-Holstein.
(Etectronics, 4 Fevruary 1¥a3d)

Computing the best for Europe

The pace and complexity of modern research nas
dramstically iacressed the need for fast, reiiadie anc
easy to use communication. Developments in
commmicatrions and wnformscion processing have made 1t
macn easier for the many thousands of Tesearcners i(n
academic and government instifutions Co communicate
with each other and witn industry, and to undertaxe
coliaborative work. Researchers aow depend on
computing anc communications Loois and are nhandicapped
without tnem.

in furope, tne growing empnasis oo collaboragion
through programmes sucn as ESPRIT and RARE 1s
increasing tne demana for closer international
co-operstion and improved communications. In line
with the development of such programmes, there meeds
to be a parsiiel aevelopment of tne European
communicaticas infrascructure for research. To
underscand the lssues CRis raises, some Dackground
informstion 1s needed.

Tne European Academic Research Metvork (EARN) 1is
s cosputer network linking tens of thousands of
academics 1in Europe Co uneir peers snd colleagues
tarougnout tne world. The network vas scarced in
1983, and-was modelled on BITHET in tne Uniged
States. Tne model is of a sctore-and—-forvard networx,
whnere malnframe computers sre linked together by
leased lines and, using scaandard software, provide
electronic nail snd-file transfer services to users.
Tne oIINET model 1s simple but elegsnc: nev
institulions connect to the aectvwork by lessing a
telepnone line €O an exisCing member and the networxk
tabies are updated.

EARN 1s not quite the same ss BIINET, 1o tnat
each country has a key or "bsckoone” computer site,
snd otner 1nsCiCutions 1n esch counlry are connected
o tnese Dackoone sites. The nationsl backooae sites
are Chemselves coanecied together Dy 1aternactiocnsl
lines. Tne basis of EARN, then, 1s 8 Europesn
backbone network, iinking to snd iacorporating Che
component national networks.

Since 1933 EARN has grown rapidly, and there asre
Bow 2V countries conoected to the network, including
the Cdte d'lvorre 1o Africa, and spproximately
600 nost computers. Most of these computers are
erther DEC VAX/VMS or LBM WM/CHS systems. The various
cacional parts of EARN work 1in seversl vays - 10 some
countries the neCvwork 1s ap extension of EARN snd 1o
others a mixture of the tvo spprosches is takes. In
sddition, EARN 18 connecCed to BIINET, and Chus co
ARPANET, NSPnet, CSNET and to most of the other
scadesic networks in the world. Upvards of
30,00 scademics now use EARN for their dsy-to-day
fesearch activiCies.

EARN provides three basic services - file
trans fer, electronic mail and remoCe )ob exscution.
On top of cnese, a variety of additionsl services are
available, including electronic marling l:ats, file
servers and data base services accessed Dy wlecCronic
masl.

Tne caRN services are nea/ily used, most
particularly eiectronic mail between 1ndividuals or
groups of researchners wno can discuss and plan new
worK, prepsre 3 paper, SudGLL a new Propussi or
complete & report. Researchers may 8160 sudsCribe Lo



one or more of the many electronic maiiling liscs on
topics bearing oo their researcn, and in CRis way they
can follow discussioas detween colleagues througadut
Europe and tne worid ana tnemseives coutridute to tne
debete. Initially, wost of tnese mailing lists were
hosted on the US ARPANET nerwors, Dut a growing numer
of lists on topics of particular tnterest o uropean
reseasrchers are hosted in Zurope.

The other EARN services are used in 2 variety of
vays - to exchange data; Lo submit work o larger
computers; (o (ranskil experimental data to
collaborators ac otner institutions; to sead files
from a file server ma:intained a: a particular site.
Traffic levels are growini steadiriy, and many sections
of the network are becoming neavily loadea at Cimes.

Tne EARN organization s mcdelied oo the nCtwors
itself. EARN is an association, vegistered in Fraace,
and is run by a doard of directors, one Ifrom eacn of
the countries counected to tne networx. Eacn
insCitution vith compulers connected to EARN 1s 3
wmewber of EARN, and the SARN director in eacn country
Tepresents the members. Every two years, Or as posts
become vacant, the board elec”s an execullve commitCCee
to run tne associstion. 1ine day-to-cay arffairs ot the
8580C18T100 &re run Dy a management C2am, currently
with offices in Dublin anc Paris.

The migration of ZARN to the use o: (50/031
standards remains 3 ey i1ssue. A draft migration
strategy is being developed, and iC 18 noped that it
vill be adopted by tne board iater this year.
Hovever, it is becoming clear that the implementations
of the ISO/0Si protocols are icmature, and do not
provide the same level of service tnhat EARN users
currently enjoy. Tnis is expecred to cnange quite
rapidly over tne next two or three years. In
addition, there sre tecnnical issues wnich affect tne
actual migracion process. None tne less the EARN
board recains commit{=d o a airgration Lo [30/0>1
sCtandards as soon as pracCicadle. In tnis matter,
EARN will be working closely witn RaRZ.

RARE (késeaux Associés pour La decnerche
Européene; Associated Networks for Zuropean Research)
1s & European orgsnizaction of nactional researcn
aetvorks, escablisned in 1985, waicn currencly has
full pstional meobers 1n 17 countries. RARE aiso
includes & nuaber of countries interested in full
membersnip, s auaner of associate (non-European)
national network mempers, and several international
membDers, including CARN.

The objective of RARE 1s to escadlisn a
communications infrastructure for academic researcn in
Europe. However, unlixe EARN, RARZ pians Co achieve
tnis, not by building s European networxking
wnfrastructure, buct by unifying, or narsonizing, the
astional research aetworks and connecting them through
the use of existing public telecommunications
facilities, specifically puolic X.15 PIT services. 7o
schieve this, RARE supports the principles of Jpen
Systems Incerconnect:on (051) as definea vy tne (SO,
and is vorking to estadlisn functional standards wnicn
specify tne particular cnoices of 1SJ/0S. standards
wnicn actually maxe interwor«ing using 0> possidle.
Thus RARE fully supports tne Zuropean standards
organizstion CEN/CENELEC to estasiisn tnese functional
scandsrds. In this, and 1ts view of European
astworking, RARE 1s sctively supported by a
Directorste (DCXIII) orf tne Comaission of tne cutopean
Communities ((RC). aARc's aclivitlies dre pursues
tnrough ergnt Technica: <orking Groups, snd tne annual
Networkshop.

RARE 18 an associacion legaily constitutecd in Ine
Netherlands, and is run oy 4 councii of acministration
sade up of delegaces from each national mender, and
observers from octner memders., IT is ‘funded Cirougn
annusl subscriptions paid 3, the memdel sountfies.

The RARE model for services is tnat all services
will be charged or a usage basis, and Chese usage
cnarges wili be billed directly to eac: researcner.

S0 RARE, supported by DGXIZI of cne CEC, taxes
the sultinational approacn to European netvorxing;
tha: 13, tne view that a Suropean academic cosputer
netvcrking infrastructure can be created by easusing
that Cthe various national scademic networis obey tne
sape [(SO/0SI functional stsndards io the future, and
thus, using the public data network 1ntercoanections
between the natiounal PITs, wvill be adle to
1atercoamunicate.

An mportant activity of RARE 1s tne wors
undertaxen under contract for COSINE. Tnis oegan 1n
t98c when RARE was 1avited to araft am outline pian
for tne wnfrastructure of tne European Researcn
tetwvorx project COSINE. Tnis COSINE iafrastructure is
to provide the rapld escadiisnment of an emvironmeat
0 make AaCa COmMNiICALIONS Services avallable to
users from academic and industrial resesrcn
organizations i1n Europe, using comson carrier
services and commercially avsilable hardware ana
softwvare coumunications products. Tne COSINE
project 1is supported by the European governments,
and by DGXIII of tne CEC, snud a total of 800,000 EX
nas deen provided by the nactionsl governaents for
the one-year specification pnase. Like i'RE, COSINE
seeks Lo establisn a European infrastructure dased
on a multinationsl spproacn, sad tne COSINE project
specifically states tnst "the implementation pnase
vill involve & snift of empnasis fros international
and centralized activities vitnin the project to
national snd decentralized activities”. Tne
specification pnase, Jdue to end 1n mud-1983,
covers functional standsrds, charging and
accounting, asddress and routCe management,
directories, testing and diagnostics, PTT
faciliCies, «nd organization. A secrecariat is
providea by DGXILI of tne CEC.

Altnougn cthere are many similarities between tne
activities of EARN and RARE, there are slso strixing
differences. Tne first 18 tne oversll perspective of
the tvo organizations.

ZARN 1s dedicated 0 providing services 20
users today;, Co cnanging tnose sexvices Co (S0/0Si
when CNis 15 Che proven patn to becrter (or ac least
equivalent) services;, (O s marke:-driven spprosch
to the supply of basic telecommnications servaces;
and pernaps sost fundamentally, to a whoily
Europesan approscn to the provision of computer
networ<ing 1n Tesearch, snd 0oC & sultinacionsl
approacn.

RARE and COSINE, on the other hand, are dedicated
to enadbling ine provision of services £O users dased
on the emerging implementations of stsndsrd 1S0/0S
services, to & standarde~driven and /TI-based
approacn to the supply of dasic telecommunicstions
services;, and, aost funcamentally, to s sulCinstiona.
viev of European networking. Ia Chis, it 13 strongly
supported oy tne CEC, and by Che nationsl networking
organizations.

Tne second «ey di1fference between ti.e EARN anc
RARE approacnes is 1n the vay the cosCs of networsing
services are presented Co i1ndividual researcaers.

LARN 38 dedicated Co providing 8 Zuropean
networking 1nfrastructure where Dotn tne capai:ty and
the costs of the NELVOrk sre xnown in advance and
fixed. Tnus the costs can be borne by tne EARN mesder
insCitution, and are sasily budgeted for in advance.
As a consequence, EARN services sre provided #¢ no
cnarge to the individual researcner, sad, witnin Che
oversll capscity of the network, researchers are
encouraged to exploit the network to best meeC CLheir
individual needs.
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RARE and QO3S INE, dy contrast, are Jedicated CO
the use of the PTT data services, wnere the charges
are directly related co usage. Cusls 4rfe¢ 0OC «nowa in
advance, are not fixed and are, in principle,
unlimited. Mewber insctitut:ioas canaoc budget tor
thea, and networx services are cnarged darectly to
each individual reseaccner.

One of the first asnc mos: mportant questions Lo
Se asked adout the development of 3 networking
wmnfrastruciure conceras tne cost. One snould be adle
to go to the telecommunications supply marwet and get
competitive quotations for the services required, ang,
indeed, get a variety of tecnnical respoases, with
pechaps videly varying costs and per formance
characteristics. One shoulc then De adble to cnoose
from these offerings to duilid the appropriale aad most
cost-effective solution to tne requirement. This 13 &
perfectly normal and business-lixe approzcn. Ine
situstion aC present :s guite drfferemt. A
telecommunications services supply momopoiy s tne
aorn in European countries.

Despite the current Tesirictions, however, Uhe
market for the suppiy of these services will rapidiy
become competiCive. Tais vievw is encouraged by tne
recent publication of tne (EC ureen Paper on ctne
development of a common marxe: for telecommunicacions
services snd equipmentc, WNicCn Clearly signais Che need
for sucn a competiCive marxet-oased approacn, and oy
tne CEPT/P?TT plans for tne developaent of wnat CGEPT
calls Mansged Datas Network Services (MDNS), and tne
proposals for "ome-stop shopping” for
telecommnications services in Europe. psasically, the
MDNS concept is that tne PTTs will combine to provide
customers with a cospiete data aetworking service -
that is, they will build a private nectwork for a
customer from tne cosponent PIT services availabie.

As 8 by-product, they will oifer one-stop snopping
vnere Cthe customer Can deal vitn a single national
PIT for a trans-Zuropean networx, ractner cthas nave to
deal vitn many PTTs vicn all the complications that
iavolves. CEPT has ingicated that these MDNS services
vill be atroduced in 1983.

Tnere are, at present, two d231C services
provided tnroughout Europe. Tnese are the X.25-based
public packet-switchea data network services (PSON)
wnich provide dats rstes at effectively 2,+00 D1its per
second, and the analogue leased line Ielephone
circults for private networus, wniin support data
rates of 9,000 b1rs per secona. PSDN services are
based on volume anag durat:inon cnarges, ane are tariffea
tor low-volume traffic betueen terxz;inals and noscs.

AL nigner volumes, sucn as are typical oetween
computers in the academic world, tne current

X.25 services become proniditively expensive. Leased
Lines typically have an associaced fixed annual rentai
charge, and no duration cr volume pricing, because Cne
customer is renting 3 point-to-poinc capacily, and Che
customer provides Che switcning of traffic between
leased lines as requires. Tnus, for many networks,
the leazed lines approacn is Ine Most cost-effective.
However, in Europe, leased .ines Detween countries ace
extremely expensive, many Liles mOre expensive jer
kilomstre than within countries, and very much aofe
expensive for comparadle distances tnan 1n tne UniCed
Scaces. Thus, at present, building & European networx
using lessed lines, while more cosC effective in mosc
cases than using X.15 services, 1s much more expensive
in Europe than 1n tne Jnited 3tates. Clesrly, Cnis
situsgion cannol continue and Cae prices JOI leased
lines vill fall and d¢ muin mare ciosely reistes to
the costs. The CEC's Green Paper on
Celecommunications policy nign.ighls Ciese prodlems,

dowever, the situation i3 worse (nan 1C Cifet
sppears. Soae PTTs nave proposes a volume=- or
time-reloted cnarge on leased lLine circuils, on top of
the annual rental cnarges. Tne prospect of paying sn

anuual rental for a fixed poiat-to-point capaci y, and
oa top of tnat paying for the use of the circuit, Goes
not gledden the sverage Ctele:ommunications manager's
nesart. wnen tne volume charges are compsradle to tne
PSON charges, as is proposed, one might expect aa
unenthuslastic respounse from customers. Paying &
volume-related price to a supplier wnose costs for tne
service are f{ixed 18 nardly 8 move in the direciiom of
comperition.

The curreat situation vitn the natiocunal PTIs 1s a
consequence of & multinstional ratner than s Eurogean
approacn to the provision of telecommunications
services. Witn tne forg:ing of closer linxs detween
countries clearly staced as Community policy, Che
telecomsunications suthoriCies are presenced vita 3
utlque opportunily. A vast open market for proaucts
ang services couid De opened up, vith tae twin
adavantsges of nign volumes sand incressing desana for
speciaiized services. YeC lastead of grasping Ine
opportunity to create a European Telecommunications
Mtnority (1deslly, witn seversl competing providers
of services) tne PITr persisc in a sultinationat
approach.

Altnougn tnere 13 a lot going oa in academic
compute: networking ia Europe, wwet of tne
organizations involved take a traditional viev of
networking =~ tnat i1s, of users on iarge-scale
computing systems coanected L0 a vide-area networx.
In practice, most Tesearchers are nov using sdvanced
vork scations or persoaal computers for their work.
In genersl, tnese vork statious are connected together
using sowe Local Ares Network (LAN); 1n tura cthese
LANs sre connected togetner, and Co tne larger—scale
compucting facirlities, by a Campus Metwork, using &
variety of tecnnologies snd a variety of
communications protocols. Wnat 1s 20w required 18
that the tesearcner, through (ne swigle vindow of
the local wors station, via local, caspus and
national/Zuropean networxs, saouid be adle to
gain access o required computing fizilicies and
databases, and commmicate Vith Ccclieagues CATOUGNONT
the world.

Researchers should be adie to access snd interact
vith remote resources, as if tney vere local, and be
sdle to take advantage of remote nign-perfarasace
computing resources fros the gripnics cispiey wora
staCion at Chelr desks. Tne candwidtn cejuirements
for such an sdvanced cosputing and communlcations
environment are orders of asgnitucde larger than
currently avairlanle on tne neftworks cescribec adove.

Sucn a nign-speed networn of networks, or
lacernec, 1s tne wodel for academic networking in the
United States, and 18 currenCly deing isplemented Oy
tne Netionsl Science Foundation's MSFanet programme.
Sucn & model should De adopced 1mmediately by thne
European scsdemic community, and & concerted effort
asde to pul it 1LAZ0 practice over the aext two or
three yesrs. inis efforc will require tne
co-operation of tne current European netvorxing
organizazions’, tne co-operation of tne PTTs, so tnac
nigh=pes formance Loe it s~} to 2 ic s7h)
cirzuits can be made svsiladle scross Europe at prices
comparable Co those in the United 3Cates, tne
co-operation of the national networks; and, wost
1aportantly, the adoption of & Luropean actitude.

To schieve such a truly Europesn networking
wmIrastructure requires, of course, & European source
of tunds. Tnis necessily for curopesan (as opposed (o
sultinacionsl) funding 1s common ¢o all such
accivicies, and 16 Che yreaCest political cnallienge ¢o
the Community. (Extrscced from an srticle dy
Jennis Jennings, Director of tne Computer Centre,
University College, Dublin », Ireland, the curreat
Yresident of SARN, whicn appesred i Nature, Voi. .y,
19 Octoder lyol)
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ASIC developments in Europe

The ASIC market is considered vital zo Cne
survival and growtn of the electronics industry. The
sritish Alvey prograume nas focused mucn of its
efforts in tnis area. One project under :its auspices
involves an advanced lje 3 duls QWS Vi3l process
offering state-of-tne-art A3lC pertosmance witn up to
four levels of mecalization. [t 13 now entering
production at L.3ge®m, wi1ER pLLOC producliua 4C la.=
scneduled for the summer of L988. #Productioca wall
thea be traansferred to Plessey and GEC facilacies.
Another collaboration involving STC, sritisn Aerospace
and Racs] Microelectronics, iavolves an intermed:iate
l.ZSr- bulk CMOS process currenciy being sampled ac
STC.

Ferranti, also under tne Alvey umbrella, 1is
currently developing a igtm collector drftusion
isolation bipolar process providing very low-cost
VLSI circuits for ASIC applications, especially unere
mised snalogue and digital functions are required. A
progressive scaling of the praocess tecnnology is dbeing
undertaken from 4.5z amae J’..n througn to l.S,;n to
lfsl.

The European Silicon Structures (ES2) companies
10 France, sricain, tne Federal Republic of Germamy,
Sweden and Italy are collaborating in a Eureka project
for the sutomstic design and production of custos
chips using direct printing on silicoo wafers. The
service will ensble engineers designing electronic
systems Co Carry out operations oan the basis of custom
cnips using silicon compilers, and aims to supply Chne
chips in less than two veexs. Pnilips in The
¥etherlsnds vill be involved in the development of the
production technology, wnile sritisn Aerospace (UK),
Bull (France), and Olivett: (Iraly) may participate 1in
the developeent of the silicon compilation software.
Silicon vafer production wiil take place at
Arx-en-Provence, France, ana software devei~puent near
London.

Texas lastrusents 1s adcing a secona electrem
beas direct vwrite aicaine a3t 1ts peaford planc in
England. This location was tne world's first
commercial direct write facility, aad according to Cne
compsay the nev mschine will permit continued process
development geared to gate arrays at lycam and oelow.
The firsc mschine wiil stili oe usea for fast
turnaaround procotyping of current gate arrays.

11's Europe ASIC manager, Clive doggar,
forecast: "Ine sneer numter of designs required by
the user industry will force a cnange tn tne
conventional semiconductor approacn to the adnufacture
of silicon. Increasingly, we will nave to move to
single slice processing approacnes, such a&s tnose
offered by the s-Deas direct write faciiity.”

Swiss company Lasarzay S.A. has 1ntroduced s
rapid 1n-house systen for cost-effective design and
ptoduction of silicon ASICs 1n batches of 5 to 2,0uv.
An optical recognition system using & rec HeiMe laser
scans the surface of prestructured silicon base wafers
of up to 300 cnips; it recognizes structures already
on the vafer vitnoul exposing the photoresist.

Based on the data gatnered during scasnting, a
blue He:iCd darect write idser Dwi) emits L0 o ac
4] om witn about 0.5 mW delivered to tne wafer
surface. The WL 1s switcned on ané off &t up o
20 sHz Dy an acousto-opticai ooduiator. Tne precision
mpchanical stage moves 50 CRat the beam exposes &
positive photoresist on tne surface of cne wafer in a
linesr raster pettern Co produce tne required desiyn.
Accuracy 1 on tne order of 0.5,;; at a scanning speed
of 300 mm/ sac.

fmotocnamical processing wiln a low power laser
followed by cnemical resist processing avoids tne neat
problems associated with otner iaser systems. Tne
Lasarrey dusl laser tecnnique eliminates expensive

maskmaking wnaichn is a lamiting factor for prototyping
and small volume production. The semicustom design
can be traasformed into full custom design,
eliminating all uanused active aud iaactive silicon
areas.

The present Lasarray systes cannot be used tor
analogue products, but Che company 1s to coliadborate
vitn Delft [acegrated Circuirct Eangineering bV of Tne
Netneriands, in & Zurexa prograsme. An analogue ASIC
vill be developed whaich is prototypable by DWL to
ezsure snork prototype and production turnaround
times. Tne layout will provide for decreased layout
tise, more efrective use of standard analogue cell
lioraries, aad better use of silicon srea. (Reprintec
vith permission fros Semiconductor International
Magazine, February 1983. Copyrignt 1988 by Canners
Puoiisaing Co., Des Plaines, L[1., USA)

selgive

Artificial Intelligence R&D 10 Belgiua

bim, a2 belgian company specislizing iu advanced
data-process ing tecnnologies, 18 expanding in the
fields of large data-processing systems, office
automation, local area aetworks, as vell as arcificias
iatelligence.

Blm nas acquired considersble expertise in tne
field of netvorks, wnicn enables it to 1ategrate
heterogeneous hardware (In¥, Digitai, Suan, Convex, Pc,
etc.) running oo fundassentally diiferent operating
sysctems. Tne group is developing original products,
suc as pim-Scanfile, a document filing and retrieval
systes running in the image mode under UNIX, or sgain
an advanced sulti-wmode laser printer server.

bim has selected artificial intelligence as one
of 1CS 3ain activiflies 1a (he intermediace Cerm. Tvo
ma1n Orientations were developed, dDased oa a
systematic policy of parcicipation in natiomal
fesearcn projects (in collsdoration with belgian
universiCies) and international projects (1in
particular several Europesn ESPRIT projects [European
Scractegic Programs for Research and Developwent 1ia
iaformation Tecamologyj).

ics researcn on logic programming experienied a
first success vith the recent marxering of pim-Proiog,
an implementacion of Prolog tnat offers a very nign
speed (over 215,000 logic inierences per secund on a
Sun 3/200) and a very rich programming environment
including, among other Chilgs, 4an i1nkerpreter, 3
comprier, an intersctive deougger, Lateriaces with
otner languages such as C or Pascal, vitn Unix and
wvith the Unify relationsl datadase sysCem, as vel. as
easy access CO all cne grapnics and winaowing
capadilities of the Sun vorkscaCions. New
enhsncements of sis~Prolog are expected, Vwith respect
to both performsnce and environment. Dim 18 8..)
interested in developing original Prolog spplicacions,
sucn as Rulecsic, sn “inteiligent” spresdsneet
project, 1a wnich recurrent functionalities sre
ennanced by the possibility of specifying logic rules
ang conrcraincs.

As far as natural language processing 1s
concerned, B1@ 1s tnhe leading parctoer 1n an ESPRIT
project involving cthe developmenc of & natural
language wnterfsce for reiational dsctabases. Tnas
system, calied Loqui, nas two original
cnsracteriscics. On the one nand, an extreme
®odularity vnicn enables 1t to offer considersole
porcadiliCy wiCh respect Lo doth the application
domain selected anc che natursl language used 2or
wput (Logui currently includes incerfaces for Englisc
snd Cerman;, Frencn and Dutcn interfaces are
planned), on ctne olner nand, the Literaction
flexibiiity of tne system 1s considersdiy ennanced by
8 speecn mansgement sodule dssed on an explicit
representacion of cthe structure of tne di1siogue 10
progress. One of the priority snort=Cerm 0D jectives




of Bim is the implemencacion of a commerc:ial product
based on these results. As far a3 natural language
processing is concerned, bim's long-term goai i3 to
create a “toolbox” tnat could easily be usea tor a
veriety of applications. (source: La lettre de
1'incelligence artificielle, Octover 1987)

China

Development of electronics industry

A lov—cost, export-based eleccronics industry is
gradually taking snape. Thougn development is being
slowed by lov standards of quality, a lack of proft
sotivation and cost inefficiencies, some US firms are
couvinced that in the long-tersm Cnina's export
orientation and i1ts huge domestic market will make it
& major player in sucnh fields as semiconductors and
computers. based on that delief, Xerox became the
lacesc of a number of firms trying to build an
electronics industry in China. [n 3September 1987 tne
firs agreed to spend $i5.3 million on Shangpai
factories that vill make coprer machines and parcs.
Unisys is nelping Chinese workers to assemble its
computers from imported kits, wnile Gould aas liceused
its manufacturing—controls techaology to a Cainese
factory. Foxboro nas been maxing process-control
equipment in Cnina since 1983, and 1ts Spec 200 model
uses 50 per cent of local parts. In 1947, the firm
expects to export $400,000 worch of parts made 1n
China.

IBM and Digical Equipment dominate the Chinese
electronics marker, despite tneir refusal to assemdle
or msnufacture machines locally. Eveatually,
companies that set up operations in China nope to vin
some of the wmarket from IbM and DEC. Tnar view is
supported by the Chinese Government's efforts to curd
a8 drain on nard currency b0y macing 1t difficuit to
import elecrronics equipment. Tne Governwent has made
it clear tnat all electronics factorier 1n Coina are
expected Co export enough 2o cover Che cost of
impores. (Extractec from tne 2 Novemder 1337 1issue of
Business Week by speciai permission, (c) 1987 oy

WcCrawv-a1ll, Inc.)
EEC

EEC awards grants for neurai worx

EEC officials nave awargeds t7vu ,0ul to six
Europesa research projects intd neuro-computing -
undersctanding Now the human 5rain Works in order Co
build more incelligent computers.

Tne six projeccs involve UK universities and
Tesesrcn centres ac Cambriage, Harwell and Stirling.
The only industry laboracories i1avolved are tnose of
the dutcn company Pnilips, wnich is examining neural
netvorks for data processing.

A grant of £100,000 1s going ¢o researca in
computer software and algoritnms for provlems in
arcificial intellipence. Tnis will use
"connectionist” models that simulate the orsin's
cnmplex calculating capacicy.

Iastitutions i1nvolved in methods that could be
applied to imsge and speecn recognition inciude tne
UK Roysl Signals snd Rader Esctadblisnmenc and
universities in Camdridge, Munich and Paris.

Stirling Unaversi.y in scotland 1s working on Cvo
projeccs. Tne firsc is buirlding 4 neurocomputing
machine, using slgoricims co run intelligent robots.
Ice second looxs at replicating cne functions of tne
brain's outer layer in a macnine.

Otner projezts will study the relationship
bectveen tne brain's visusl and motof mechanisms, 3ome
28 lsboratories snd 100 researcners are involved and
further projects are lixely to be announced in the
near future. (Source: Computing, 20 November lyo7)
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Qutside auartors for ESPRIT

Tne European Commission has appointed outside
auditors Co reviev spending witnun ics £l oilizon
ESPRLI{ researcn programme.

Tne Commission nas appointed five international
firms of accountants to cneckx on individual projects
ad give them the finaancisl clearasnce.

Officials have denied the sove is connected to
earlier criticism Dy the Commission's own financial
vatchdog of a lack of consistency in evaluation and
peyment metnods to contractors in tne joint ventures.

The first pnase of ESPRIT wnich began in I¥ds 1s
spending over £1.5 billion from community coffers, and
15 likely to starc a second phase - twice as lerge -~
next year. (Source: Computing, 8 Octover 1987)

Siemens, ICL and Thomson developing CAD svstem or

circuit design

In thne framevork of the ESPRIT programme,
Siemens, ICL and Thowson have started & joint researcn
anc development programme koown as ALDA {(Advanced
lntegrated Circurcs Design Aias). Tne project, wnicn
is to be implemented under tne guidance of Siemens, 1s
expected to deveiop nev designing metnods and new CaD
(Computer Arded Design) instruments to be used in tne
production of VLSI (Very Large Scale Iutegration)
circults, characterired by more than 1 million
transistor functions. Ihe project, for wnich some
M74 mxllion (33 mxllion ECU) have been allocated, 1s
expected to take four years to implement and to
Tequire a total aumber of work nours ssounting to
300 man-years.

wWitn the curreat designing systems, sanufaccurers
nave succeeded 1n producing integrated circuits witin
sem:conductors naving more than 100,000 transistor
tunctions, nowvever, these systems are inadequace
where circultry iavolving 1 million fuanctions is
required. [T 1s Chougnt that new Cecnnologles will oe
developea over tne next five to ten years tnat wili
offer tne adbility to place several milliion Crassiscor
functions on a single design as well as new
instruments for designing compiex, future-generation
logic circuics.

Tne AIDA project 1s subdivided into tne following
sectors: logic and electrical syntnesis (silicon
compilation), testing, data maintenance aanagement,
layout ana user interface. Tne operations to dDe
performed in eacn of these sectors nave also been
suddiviced 10 the project, sO Ctnat each cocpany may
contribute according to 1ts know—nov snd equipoent.
Siemens is responsible for ctne layout and test
sectors; Thomson is in charge of logic and electrical
synthesis and of user interfsce, and I[CL co-ordinates
work i1n the sres of dats maintansnce snd msaageumnt
and of syscems spectfications. Inasmuch as 1T 1s tne
project lLeader, Siemens is responsiole for the
co-ordinacion of the various operations, wmciuding
those carried out by the universities of Mancnester,
Grenodle and the sull Research Center 1o Paris.

Tne Siemens team which is Co engage in tne AIDA
project will include more tnsn 3V development
specialists wno sre to work in the Perlacn researcn
laborstory. 3Siemens will introduce all nev
developments into its Venus design systems. TIne
project leader is Dr. Kiut Merten wno was previously
responsible for sll CAD developments scnieved in tne
framevworx of tne Venus system. (Source: Scienza
Duemila, No. 8, August 1987)

EUREKA Sofcware Factory Worusnop

Tne project sims at providing an EVREKA Software
Factory (23F) which 1s 0otn capadle of deing
configurea for specific industries and of evolving
with the wnovations which arise from worldvide
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researca. This vill be acnieved 5y providing a
reference architecture for tne dual purposes of
tailoring and eveluc:ion. [C :s recogn:ized that many
spplicable technology advances will occur over the
life of the ESF. Examples of tnese areas of
technology are: formalisms, kaowledge engineering,
srtificisl intekligence (AL), parallerism,
architectures, declarative systems. TIne open
architecture vill support sa evolutionary
exploitation of these technologies on a droad,
parallel base.

Tne architecture will also support tne wovement
in software engineering from existing support
eavironments towards industrialization and
automsticn of the software production process.
Modelling of processes and numan activilies will be
an essential psrt of radustrialization, leading to
the use of mixed paradigms based on advancec system
analysis techniques, descriptive and modelling
languages, rule based recnnigques and Al. As o wostC
industrial processes, the 1dea of tne re~usable

P ts 1s par € to acceptable levels of
productivity.

Fundamental to these aims s tne aees for
comprenensive, evoiving integration mecnanisas.
These will function at an external level to support
processes , methods and roles. Tney must additionally
funccion internslly to support object management,
interopersbility betveen Zools to increasingiy fine
levels of granularaity.

The long-term vision mignt be towards a knowleage
assisted, configuraole sysctem capadie of directly
solving the "user problem” presented to ict.

Tne remainder of this tecnnical report descridbes
the archiftecture aud the technologles wnicn are
available 1n the medium term. (Source: CEURERKA
Software Factory, 1947)

ESPRIT's fauic-tolerant system

bull has assumed tne primary responsidility for
the ESPRIT program’s Delta project. Bullt around iCs
line of mini GPSs, tne projecr is designed to develop
a fsult-tolerant system thnat wili operate in a
discributed open arcniteciure environment.

The Delts-2 arcnitesture incegraces IS0
communications standards in accordance witn the J3i
model. Through new developments, it plans o make a
significanc contridution to tne development of new
1SO work on open distriduted processing (OUP). Ine
concerned fields of application are, more
specifically, faccory and office automation, witn
an emphasis on Che real time aspects of daca
processing.

The Consortium believes 1C 15 1mportanc to
implement tne overall architecture in an industrial
environmenc. It 1s ancicipatea tnaC the project will
be conducted under ESPRIT I and chat a la-ge-scale
pilot sice will be insctalled st tne bASF factory in
ludwigshafen, Federal Republic of Termany. (Source:
Electron que Actualictés, L3 septemoer lYo7)

Tedersl Republic of Cermany

Megabit developments

In 1987, Siemens started mass producction of iCs
1M DRAM st tne Regensburg fscility. Tne
Siesens~Philips Megaproject, which started in 1984, 1s
proceeding ss scneduled with Siemens inCroducing Che
firsc laborstory samples of & (105 <% DRAM 1n 1947.
This device 185 scheduied for mass production at
Ragensburg in 1989. Siemens nas invested
spproximacely 39935 mi'lion in the Megaproject with
$130 million support from tne Federal Republic of

Germany Ministry for Researca and [ecnnolegy.
3330 mllion nas been spent oa the Regensourg plant
and a similar amount on & new design ceatre in Munica.

The 44 aevice, wnen compared to the company'’s
1M DhAM, has quadrupied storage capacity without even
doubling the chip area. According to Siemsns, the RAD
NOoTk on tne < ORAM 18 establisning the Das1C CeCABOLOZY
for ni1,aly complex OMQS logic circuitry for thne
telecommunications and automation systems of the ly¥0s.

Pnilips nas also been successful in it3 part et
the Megaproject unicn nas bees supported by the Duten
Government. The first functional submicron LM SRAM
was produced in June 1987 exactly oo echedule at tne
Punilipe research facility in Eindnoven. This 18 tne
first device yet produced in sis-transistor celi full
CM0S submicron tecnnology that 1s claimed to ensure
product suitapiiity for battery operated and nand-neid
applications with resistance against radiation and
volrage spices. Tne 25 nus typrcal access time 13 he
shortest yet achieved in this tecnnology. Volume
praoduction of the SRAM is foreseen in aid-1989.
Philips is plann:ng to spend 31,100 mllion on pew
facilities and equipment in Eindnoven, Nijmegen and
Hamburg for the Megaproject. (Reprinted with
permission from Semiconductor laternational Magazine,
February 1%60. Copyriynt ivos by Canners Publisning
Co., Des Plaines, Ll. USA)

Municn Technical University engaged in neural

computer 25D

Seals at 2 circus shov low Uell they manage to
dalance a long stick on tneir noses. Iney nave
learnea o co-ordinate every movement witn a
countermovement .

Even a rovot has learned Co ao tnis at tne
Tecnnical University im Garcning near Munich, adre
accurateiy, 1C was tne "spirit” of an inceliigeact
To0Ot simulated Dy a computer that managed o acnieve
tnis resulc.

Researcners nave been aole to follow on tne
monitor now tne simulated rodot gradually solved tne
Crick Co keep the $CICK Ln an uprignt position.
Professor Klaus Scnulten, from tne Mumicn Tecnaical
University, wnose team deals with savanced robot
intelligence, would like to discover how tne rodbots o
tne future can learn all tnose practical thnings tnat
will one day maxe tnem useful 1n industry (and in tne
nose?) according to the same principles as Cne numan
orain uses 1n learnung.

For cthis he nesds twvo things: & nevw Cype of
computer, developesd to e similar o tne sfructure ot
natural brains - in otner words, veritable elecctron
brains;, aad new types of software for sucn srtificias
brains. Computer spscislists, pRysicists, asnd
neurologists all over the world sre now working on
botn of these problems: among EDP ingiders, the
construction snd programming of draiv-lixe computers
10 wnat 15 calles "neural arcniteciure” 1s seen as the
most interescing Cask for the future.

Early 1n 1987, FRG resesrch minister
Heinz Riesennuber 1avited 40 experts from around tne
world to s confidentis) meeCing near 5as8rbrucken to
discuss tne future of neursl computers. Tne meeting's
conciusion: five years of fundsmentsl research will
0e necessary to develop dasic knowledge, vhile tne
development of 8 practicaily useadvle prototype wili
require anotner five years.

py the yesr 1000, sccording to tne Saardrucken
prognosis, artificial brains will be capable among
otner tnings of underscanding Lasnguage and using tneir
menory as inteiligently and as quickly &3 man. Rooots
will be adle to orient themselves snd find Cheir way
around Chelr eavironments without collisions,




Schullen, the Mumica ratelligence geveloper,
would like to have such a computer, called a
cmnection machine, o <oatinue ALS work. AS ne
cannat obtain one 1n the FRG, ne will coatinue xis
research during the <.ming vinter semsster in Urbana,
Illinois, taking along most of nis i« assistants from
Goching.

The connection machine 1is produced Dy the young
Thinking Machines corporaticn 1n Cambridge,
Hassacnusetts. The corporation’s founaer 1s
30-year-old Deniel Hillis wno discovered a miracle:
wnat techoical jargon cails a "massive parallei”
computer. This puter is fund tally differenc
from coaventional hardvare macnines; 1t is asbout nalf
vay betveen [conventional computersi and the coming
artificial brains vitn neural architecture.

Hillis® main discovery vas tne organizaticn of
the resulting possidilities for contact in sucn a way
that the counection macnine works vell overall. de
sucreeded in this by using a second iaportant
organizatiocal principle of tne new computer wnicn
besides work:ing in paraliel opens up completely new
per formance possibilities tnrougn self-organization.

The freedom to organize itseli, as 1t 1s here
built into a progressive compuler, will also be 2
fundamentcal characteriscic of all programs for fucure
neural computers.

Computer experts want o0 1mpart tne capacity for
lesarning to their fifth generation computers and
robots: they wiil write no more final programs. Thney
vill give the computer general rules for
self-organization and for learaing, they will tell it
what it sust do in individual cases, and then Chey
will set an objective. Zvervtning else will be ietfc
to the sutomaton.

Schulten's baiancing robot Lapiemenls a general
principle that will be very significant 1a future ADY
[Advanced Data Processing;: learaing computCers are
flexible, tney can adapr to cnanging situactions
without being reprogrammed; 1L 1s easier £O wrile
self-organizing, learning programs tnan 1C 15 CO
program current compulers, since atl present every
detail must be communicated in advance.

So Scnuliten's oojective 1s not Co deveiop a rooot
for & specified use. [nstead, ne wouls lixe "to Learn
how Co program robots so that they can learn”. ({Inis
xnovliedge] will tnen later "de used i1n a large family
of rooots”. Schulten estimates Caar tnis development
vill take a few years yec.

The performance-oriented compulers now coming
onto tne marxet are "nassively parailel”, but as yet
come mownere near the brain's complexicy and
plascticity. Pnysicists and neurobiologists have
therefore been vworking in their lLaborstories on
netvorks that are tveally similar to nerves, tnat are
truly formed in the image of tne brain.

One further sdvantage of neursl computers is tnat
slthough they somecices give spproxiaste snswers, they
give them quickly. That is often veCter than the
per fect solution for wnich vou have to wait such [oo
long. (Source: Higntecn, September/Occover 1947)

Duerr tests robol wifh new image processing svstem

Tne first seeing rodofs have Seen Lnstallea wn
the sutomobile 1ndustry, wnere they sre making &8 very
decisive conCribution to numanizing worxkstations: The
V6 grey iron cylinder blocks, weigning approximately
40 kg, are removed individually from tne so-called
rack (8 kind of parts cage) by robots working in an
18-second cycle ana set down on a roller conveyor,
Tor these handling tasks, Duerr's P 100 gantry robot
systend was equipped vwiln an image recognition and
processing system, Wwheredy Che Zamerd Communicaces
with the end effector.

Two layers of parts vith twelve cylinaer diocks
cach are stacked 13 each rack vitnout aay divider
bezween tne iLayers. First the end effector vatn tne
camera moves Co the position wnere tne first casting
1s located;, the camers oaly picks up this limited
section of an 1mage from Cthe racx, and the image
recognition system processet the picture. It resolves
the pictute it nas taken into 256 x 256 prxels. Each
pixel 15 assignea one of 128 grey values. Tne image
vith tne siy cylinder bores 1s preprogrammed in the
recognition system, wnicn invoives one difficulty:
because of tne V-arrangement of tue cylinder bores,
the bore axes lie at an angle and appear in Che image
as e.iipses, whicn change as Che crooxed position of
the part increases. [he blocks are reliably
recognizad aud picked up in an oblique position of up
to5 orb .

An additional progras is derived frox crfferences
1o brigntness, influenced on the one nand by tne
signting, but also oo the other by tne casting
surface, for instance oy surface rust. In this case,
the advantages of grey value processing come fully to
tn: fore. Tne systes can adapt to certain
environmenta' limits.

Within avouc J00 ms, the i1mage recognition systes
recognizes the cylinder bores and other distinct
points for determining part orientation. ITnen the
X- and Y-values, as vell as tne tipping angle, are
passed on as informstion to Che rooot cootrol system
s0 that the robot end effector can move over the
cylincer block.

Tne Z-axis (vertical scroke} is comtrolled
tactiiely by & spring=-loaded system. First tne end
effector moves quickly to tne cylinder block, slowing
cownt as 1t covers the last lU0 am to the vorkpiece.
wnile the end effector sets down, it first backs off,
tnen releases a limit switcn. Tnis system nas proven
1tself 1n practice. It is reliable :n operatiom, anc
until now 1t nas cne advantage.of reater operating
teliadility tnan non-contact systems.

If tne cylinder block 1s lying at an angle, tne
flexioie end effector adjusts to i1ts position. Tne
pick-up fingers pull tne block to a defined position
wiLh respect Co the pick-up plate. As the Z-axis 1s
ii1fced, ctne pick-up plate centres iCself, making it
possible to place the biock down on tne roller
conveyor, wnich carries 1C awvay.

In geaeral, these nandling tssks involving
individual non-machined casCings are not very
demanding 1n terms of accuracy. Positioning witnin
2 to J mm 1s adequate.

Since the recognition system is only designed to
recognize tne nole pactern, sdditionsl safecy measures
sre necessary to ensure that the end effector will noc
self-descruct 1f the recognicion system has 0ol
recognized a block, for instance becsuse it 1s lying
8t 0o great an angle. Tnerefore, afcer s layer ot
vorkpieces nas spparentiy been resoved, there is an
additionsl ultrasound check Co determine wneCher s
cylinder block or other part may possibly have been
lefc lying tn that layer. Omly sfcer tnis check
does the end effector go on o remove the tottom
layer.

Tne recognition system described here Ras bBeen
operating since tne end of Last year in an sutomodile
factory, providing sstisfactory performsnce. Even
tnough this application still represence & prloc
project, 1t still represents an essencisl sctep in the
direction of seeing robots. (Source: Maschine und
Werkzeug, J June iy87)

Scientific computing centre in deidelberg

Tne University of Heidelberg nas snnounced tne
creation of an Incerdiscipl inary Centrs for Scientific
Computing. If spproved, tne centre will bring in



several computer scienfists TO join protessors in the
asthematics, chemistiry, physics and D1OLogy Jepariments
vhose research Toucnes oa computer—intensive prodblezs.

The university is negotiating witn IbM for cne
use of a8 vector-processing add-on for tne exiscting
Isd 3090 computer. Heidelverg matnematics
professor Will: Jiger said tnat the cenctre wilt
coacentratle on the application of Computers to
problews such as gene sequencing, modelling the
creation of galaxies, and tne chemisiry of
combustion. There is already a concentrazion of
researchers in Heideliberg working oa stochastic
wstematical wmodelling. Finding collavborators in
computer science is & stroagly felt need in tne
Heidelberg basic science departments 1in part because
the university has no department of computer sciemce.

The Unaiversity of Reidelberg 13 Crying to follow
the examples set by the Courant Institute in New Yorx
and the University of Ltan, albeit on a smaller
scale. With the founding of an interdisciplinary
centre in tnis fieid. derdelberg Ls neiping To create
a trend in FRG institutions towarc Dregking down
barriers between tne trac:ifionai fdcuities. (Source:
Nature, Vol. 329, 23 uctover 1937)

Computers can rejuce nu.Der of aniaal tests in

pnarmacology

Taree research projects spoasores oy tne FRG
Miaistry of Researcn ana Tecnnoloz: nave concludea
tnat the use of computers can reduce the nuosoer of
scimal tests used 1n tne pnarmaceutical industry by
more than one third. With the aic of computerized
wolecular modelling, exper:iments nave so far
syathesized tnree arugs. (Source: Zuropean Chemical
News, 19 October 1387)

Computers in pharma..stlcal cesimm

Pharmaceutical firms can desizn pnarmaceuticals
to have particular effects on enzymes by using
computer technology to identify wnicn part of an
enzyme must be blocked for a given effect witnout
unlesshing otnher, undesirasle reactions. Computers
can simulate cnemical processes such as
enzyms-substrate interreactions and software can allow
sclentists to view i-dimensional molecules from any
angle and to manipulate tnem. (&xtractes from
Chemische Rundschau, 2 Octoper 1387}

Superconductor research funds

Superconductor RAD funding dy tne FRG governwenc
will rise to TM 6.5 million 1n 1987 versus
DM 4.5 million 1n 1986 and DM 2 million 1n 1945. Tne
sharp rise in this budget 1s due Co The rapid progress
10 superconductor performance and technology im recent
yesrs. Lo 1976-1984 funding sveraged
DX 1 million/yesr and coucentrated on basic theory,
wile funding is now being gesred more Co tecnnology
and applicaCions. As superconauctors are developed
that perform at higher temperatures, the potealial
applicscions for them expand rapidiy. Applications
research aow covers equipaent for RAD, data
processing, medical imaging and disgnoscics,
transport, energy, and epace and deep sea researcn.
(Excracted from Erddl und Konle, Septemper 1957)

Carnetwork protocol

Robert Boscn Gadd of stuttgarc, FRC, nas signed
snother msjor licence sgreement for the use of ics
sutomotive neCworking protocol, the Controllier-Area-
Metwork Protocol. Tnis time it 1s Mocorola Inc.’s
Ceneva-based European operations; Pnii-ps of tne
Nectherlands and Incel Corp. nave siread; signed
similar sgreements. Tne CAN Protocol, whicn 1s @
strong candidate for becoming a Suropean standara for

data transmissions in cars, is designed for moving
data on a car's sultiplexeda viring system, as well as
for fast transfers among ceal-time concrol systems.
\Electronics,  Fepruary 1983)

QMD RaD achieveaents 10 parallel compul:ing,

COCE ter secur l!!

in addation to carrying out pts basic screatafic
work, the Society for Matnemsacics and Dats Processing
(Q4D) vill screngthen 1Is position &8 & Service ceutre
for tne community in tne wain scientific fielas. As
1ts report on last year's scieotific activity
indicates, there are three primary categories ianvolvec
in these additional services: research teams vorking
on tne design and development of future
super-computers; universities training experts on tne
aesign of very nignly integrated Circuils; as well as
suall and medium—size companiles wisning to exploit tne
opporctunities of information tecnaoology to retaia anc
Lmprove neir :o-peutxvmest.

Tne most costly of tnese projects is tne
construction, wnich 1s alreacdy under way, of an
experimental laberatory for completely new coaputers
wnicn do nOT carry out one operation after anotner,
dut 1n wn1ich nundreds of processors work
simuitaneousiy, in paraiiel, on tne soiution 9f niga.y
complex tasxs. This Laboratory, waich until 1988 wauili
require investments of more tnanm DM 11 million, is
parc of tne "Hign Performsace Computer Cencer for
Computer-Aicea Tneoretical Pnysics and for
Supercomputer Uriented Information lecnaviogy™ waica
1s being formed by the QMD, togectner with thRe nuciear
researcn centre 1in Jueiicn (KFA) and tne Geraan
Electron Syncnotrom (DESY), in Hasourg. Wnile cne
paysicists 10 Juelicn will work wicn a aign-performance
computer Cthat L$ commonly svailable on the market, the
@D wiil try to create the founacation for tne anevw
generation of parallel computers. Tnis task ranges
.from the deveiopuent of completely new computer
programs (aigoritnms), to program languages and
operation systems, and to completely new iateranal
construction of computers wnich permits nignly compiex
tasks to be "dbroken down” 80 that They can Cnen be
nandled =y a2 fev nundred parallei-operating
"sudb-computers"”, wnose partial solucioas can be joinec
togetner for cthe final resulct.

Mocher GMD experimental Laboratory veat into
operation on 1 July 1937. It deais witn tne controi
of the functional capacity of very nighly integraced
(VLSI) cnips within tne joint project "Design of
Integrated Circurts (EL3)", 1n wnien 5i professors
from 26 universities, and Sieamens AG are co-operating,
led by the MD.

The primary gosl of the EIS project is to train
enough expercs on Che design of incegraced circuits L
the FRG wno can follow the i1ntarnacional trend towardas
the placement of more than & million circuits on s
silicon surtace of just 1 cm®. Uncil oow over
200 chips nave been planned snd produced witnin tne
framevorx of the computer project. In the VISI
experimental laborstory Chese chips are Co be tested
for universities in cthe future.

A complete success for both pruducers and clients
wvas the MD microcomputer centre wnich was opened in
Sankt Augustin near perlin on 21 April 1986, wnere
owners and workers of small and mediud~sized Companies
in psrticular receive expert sand ob jective inforamstion
Wwithout obligation on the prisent possidblilities
offered by informetion tecnnology for tne solution of
their specific operstional proolems. The focus of
attention at Cne centre, wnicn 18 open €O OChEr groups
as veil, 13 a percwnent information exhipition Lo
wnicn up to 2V FRG and foreign producers exnidbit tneir
lacest microcomputers snd @OSL 1BWPOLLant Compucler
programs .




Of all tne GMD's scientific work
year, particular atteation is paid €

in the past
two projects:

In tne QD Researcn Center for lnnovalive
Computer .sstems and Tecnnology (FLIR3T) at merlin
Technical Universily, a projecI was deveioped Iuor 4
parallel operating computer for the PROLIG programaing
language to be usec primariiy in tne fiewd of
arcificial incelligence. Unlike tne arcificiail
intelligence language LISP - in waicn tne United
States has a 20-year advantage - PROWU presents the
possibility of co-operating from the start oo an early
project of European origin. The paraliel operating
PROLOG computer POPE 13 even more 1mportant givea thac
in Japan PROLOG nas Deen chosen as tne basic language
for “fiftn generacion” compute: systems.

The system= of electron:i: writing on a4 chip doard,
further developed >y MD scient:ists, was first of ali
coupled with an operafionai coaputer operationai
system - the 350UV usea ia all Siemens commerciai
computers - for effective access controi, wnich siops
even the most skilled "acker”. inis permits the
secure identification of aulnorized lompuler users on
the basis of so-cailec asymmetric encoding processes.
Without having to register tne exact identity of a
user each Cizme, 1t always ensures tnat no unautiorizecd
person gains access Lo tle compuler, aand Inat cthe
computer 1s used by autaorized peopie exclusiveiv Ior
those purposes for wnicn they are autnorized. TIne
chip board suppiants insecure access control tarougn
passvords, as well as refined but not totaiiy secure
biometrical control througn nandwriting, fingerprints,
or voice analysis. (Source: Tecamoiogzie
Nachrichten - Management informationen, No. -39-«ol)

The r:se of "Silicon savaria”

A nev group Of entrepreneurs are making tneir
sark ia "Silicon bavar:ia™, tne hign-technologs
community around Munizn. Tne capita. of FRG's
southernmost state nNas Hecooe an o0asis of ianovaction
in one of tne world's @0st cautidus societies.

Unlike France, Iltalv, ang tne UK, whose
Governments have been promotlng free-marxet poiicies
for nalf a decade, tne FRG 1s still scruggling to
loosen restrictious oa pusiness, deregulate industry,
and promote Lnnovation in 1ts capital marxets. wifn
growth aationwide expected to siow to 1.5 per cent or
less th.s year, the Municn pnenomenon 1s one of tne
few brignt spots in Germany's economic picture.

The benefits from Municn's boom, nowever, extenc
far beyond tne city i1tseli. Tney have drougnt
sbove-average growth not only Co neardy Ctowns but also
to such of soutnern FRG.

tetron and other startups around Municn represent

8 ®83J0r move by Germany c.t of dying smoxestack
industries 10C0 nev tecnnologies, snd they could pe
the key to the country’'s future economic vitality.
Munich now boasts a micro-eleckronics 1ndustry whose
size and scope are unrivaled on tne continent. TIne
830-year-old city and 1ts environs are nome to
3,000 electronics companies and 20,900 software
engineers. More than 10 ,U00 people worx in Cne
semiconductor 1ndustry aione, and more than nalf of
the 655,000 people employed in greater Munichn nave
jobs in hign-tecn fields ranging from aercspace and
robotics Co telecommunications and biocechnoloyy.

Like icts counterparcs in silicon Val.ey and 4iong
soston’'s Route 128, Municn's nign-tecn networx draws
on a concentratlion of leading universicties an3i
resesarcn instifuces amid major industries.

Electronics giant Siemens, “Mica eTploys

13,200 engineers and computer scientists in Munich,
1614 the foundation for 51l1con 5avaris #nen 1I moved
108 headquarters from perlin after Ine second World
War and began computer resear:zn and deveiopment in lue
late 1950s.

what set off Municn's nign-tech explosiou was
the arrival in tne lacte 19708 of & vave of
US companies zager to tap (ne Cerman market, wnicn
accounts for JU per ceat to 40 per ceat of Europevide
electronics sales. Lixe an wncreasingly powerful
magnet, Municn nas drawn 8 second vave ot smatler,
tasg-growing US electronics companies. Amoug tbe
recent arrivals are Sun Microsysteas, ViISI
Tecanology, and Daisy Syscems.

Tne influx of Americans turned Munich's
nigh-tech community into an iacudator for
entrepreneurs. In addition to tneir inclination to
take risks, the Americans Drougnt expertise 1in
financial management and marketing for fast-growtn
companies.

German engineers nave often been first ia tne
iaboratory dut last to marwec, wniie tne US ana Japan
Taced to commercialize nev tecnnoiogy. Ia tne late
i¥3Us, Siemens researcner delOricn weicxer alscoverec
and patentea tecnnology for creating semicounductor
materials tnat, in Cura, ‘ecame tne basis for
aeveloping lignt-emitting diodes. Siemens never usec
the technology, Thougn, and in tne 1960s Japanese anc
US researcners rusned To market with galliuzm arsenice
and other producCs based om wWelcxer's discovery .

In the Munich incubator, German engineers and
managers employed by US companies sav firstnand a aew
way of doing business. Getrting good ideas from
laboratory to marxet ia FRG 1s scill not the
speedirest process, but industry leaders and academic
researcners ssy technology transfer nas improved
significantly 1n the past five years. pefore tansc,
professors could not develop industrial coatracts
w1thoul universily permission, &ncd even tnel taey
were cnastised for taking time avay from teacning.

Exctracted from tne 8 February 1988 issue of Business
Week Dy special permission, (c) 1988 by Mcurs.-idiil,
inc.)

Fraoce

GiAs and Megadbit developaments

Tnoason of France nas aeveloped a tecnnology far
GaAs monolitnic IC fsbrication, tne main empnasis
being on d13ital and lLinear nigh-speed devices for
real-time signal processing. Tnree design approacnes
have been used: custom designs, sCandard cells and
gate arrays. Tne basic process for digital ICs
(«nown as LOG-1) uses too implantation with optical
contact lithograpny, but electron besa tecnaology 1is
planned for submicron dimensions. A mixture of
electron Deam direct writing and opCical lithograpay
18 used for most microwave spplications. The work
nas been carried out at the Ladborstoire Central de
Recherches de Tnomson - CSF and 18 now being followed
by development and production st the Division
Composaants liyorides et Microondes de Tnomsoo
Semiconducteurs.

The development of this aev ismily of very nign
frequency devices Nss required cousideradle effort in
the sreas of testing and packaging to avoid
deterioration of the electrical performsace of tne
chip. Exnauscive on-wafer sutomstic testing 1s very
c1fficulc becsuse of the nigh frequency operation
associated with increasing circuil complexity. Ine
procedure involves static Cests CO excract malerial
ana device parsmeters, functional tests at & low
frequency (iU Mdz) for electrical sorcing, and
dynamic tests on the Cime Propagation delay om ring
oscillators and on tne main dynamic specificacions of
tne devices on critical pastn. For this measuresent 3
duroid MICIOSLILP Card nas Deen developed Ctnat
performs up Co » GHz., Hermetic ceramic pscxages have
been developed with Low insertion losses and good
crosscalx; cney offer good frequency performsnce to
6 Griz (an 8 wnput/output packsge) nd co 3.5 Cdz
(15 itnput/output package).



pefore 5G5S Microelectronics 3ga \lctalyi joines
Thoason Semiconducteurs \Francel, they started a
five-year Eurexa collaporaticn Ior tne aevelopment of
sultimegat it nonvolatile mecories. The work includes
development and commercial:ization af a <M t2RUM and a
feasidility study of tne tecnnology and arcnitecture
of a loM EPRUM. Technologicai developments envisaged
include submicron electron deam litnograpny,
plenarizstion and etcning techaijues, new meEOUly
cells, and seif-testiny scructures. (Reprinted with
oermissioun from Semiconduciot (nternslional Magazine,
February 1988. Copyrignt 1334 by Canners Publisning
Co., Des Plaines, [1. USA)

French MAIA expert svstem glscussed

Taking advantage of tne “irvignon Days” dedicatea
to expert svstems, the Froacn company AMAlA
{Arcnitecture, Metnhods, and Applicaz:ioas 1n Advanced
Data Processing) announces several products intended
for artilicial intelligence applications: a Lisp and
Prolog aachine, & symdolic worxstation, and LE-Lisp
language coprocessors Jdeveloped oy the INRIA
(National Iastitute for Researcn on Data Processing
and Astomation).

Artificial iateliigence applicarions wnich
devour lines of iLisp or Prulog need specialized
na~dvare. The Americans already nave 3ymbolic or
Explorer. Until aow the Frencn nave been pacCiently
avaiting their turn. They sometimes refer.ed to tne
ONET (Macional Centre for Teiecommunicatioans studies)
and CGE (General Electric Company) project, under
development in coilaboration with a company known as
AMAIA, wnicn was to lead to 3 macnine for artificial
intelligence applications (MALA). but tangible
resulis were sluggish.

The French AMALA company nas announced that the
€irst European symbolic computer, MAL., w:ill become
availsble during summer L3o7.

Thanks Co Ticroprograaming MALA nas specific
mecnanisms Chat optimize Che appiication of cne Lisp
and Prolog sywbolic languages. Tne mzcnine processes
data by 40-bit words including a descriptor (8 bits
are used to indicate the worc type). Tne user nas a
virtusl semory manager wnicn oatrols a < J(0-megabyte
high-speed disx.

The macnine environment was developed 1o
Common-Lisp, mainly in tne Uniced States. ™aialog,
the Prolog operating on Cne macnine, is Jdesigned to
interpret Lisp and Prolog. Thus, any Lisp scatement
cao be inserled 1ato a Maialog program. Coanversely,
Maialog can be accessed from a lisp program,
Incterprecers snd compilers are availaole for botn
Jsnguarges -

This symolic computer 1s also intended to
bring srcificial 1atelligence tecnniques to
induc try. Specifically, tnis step will be aade
possible Dy the availability of a YMc o.s. Tnere 1s
s close link between the Lisp Casks and the corr of
the system which manages dus inlerrupts. Tne
sctivacion of & Lisp tasx wnicn monitors a
maou facturing process can occur less Chan
50 microseconds (milliontns of a second
interrupt.

afrer tne

Horeover, MAIA has an Etnernet-type local arvea
netvork interface (TCP,/ 7, Teinet, FTP). Alcthougn
MAIA is 8 single-user machine, 12 will eventually ve
used to service the symdolic requirements of scveral
vorkstacions.

The sachine uses Cnree dedi.ated and independent
processors. One 13 dedicated 0 virtual memory
mansgemant and controls tne exinange of pages detween
the centrsl semory and Che disx unit. Anutnes
manages che bit-map screen (1 ,uls x 1,ul+ pixeis),
Fina.iy, the symdoiic processing anit (UCs) runs Lisp
and Prolog programs.

“
=

MAIA'S centrai wemory cas nola up to 8U M. Tae
virtual memory, however, 1s pnysically located oa
«7u-M dai1sk. A sewmory space retriever (garbage
collector) preveants memory saturation ana optimizes
virtual memory aanagement, which 1s crucial :ia
arciticial 1ntelligence applications in waich the
locacion ruie s rately ooserved.

MAIA chus seems to be well-suites for symoolic
computing. There 1s a snag: 1ts price, Which 13 CLose
to Fr BUU,UUU. At 3 time when American manufacturers
are lowering their prices - & Sywpolics sysies
currently costs around Fr 300,000 - the Frencn sywboi:c
computer seems a lLitCle expensive, but the offer of
tne AMAIA firm goes beyond the Ctop range wachine just
studied. AMAIA nas designed tne Personal Symdolic
Computer (PSC), a specialized workstation for
artificial inteiligence applicaticns.

Supplled i1n the stanacard version with LF-Lisp anc
V Proiog, tne PSC 1s listed at Jess than Fr 9G,uCu. It
snould be noted that this macnine aiso includes tne
Lispedit softvare development environment, wnicn

complies vitn tne LE-Lisp 15.2 specifications deiined
by cne INaIA.

Finally, AMAIA is planning & family of LE-Lisp
coprocessors to increase tne efficiency of l=-Lisp
language in microcomputers. This 1s cne CL-100u care
family, wnich can be inscalied in an IsM-PC/XT, AT, or
compatible.

Tnese cardés, developed under CNET licence, will de
asvailabe, during mid-1987.

A French company created in 1984, AMAIA is managea
by its founder, Pierre Stepnan. Ilocated at nayocune and
Paris, tnis stock cowpeny witn & capital of
Fr 2.5 miliion ned & 1986 cturaover of Fr 10 milliom.
Forecasts for 1987 are Fr 20 million, of wnicn
40 per cent will come from research activicies aud
60 per cent from product sales. AMAIA coday has
28 employees. (Source: Zero un informatique,

11 May 1987)

France researcnes 3D ICs wvitnin ESPRIT Program

Eleccronis ¢circult manufacturing techaiques have
Deen 1mproved ceaselessly, thus permitting che
ingegration of an ever larger number of designs for ever
smaller dimensions. However, certsin factors involving
specifically the dimension of couneccions limit tne
advantges inCroduced by integration. Stepped-up efrorts
over the past several years are aimed st putling
togectner verticaily inCegrated structures, @ore commoaly
refetrea to as incegrated ID circuits. This metnod of
integration offers tne possibilicy of naving a larger
number of snorter and more relisble interconnections anc
cresCing nevw nigh-densily devices, thus maxing 1t
possible to integrate different techoologles and
functiousl forms on the same supporC, and this eoables
us €O look forward to new uses.

"Incegration 1n Cerms of tnree dimensions consists
of scackang up Layers of adifferent functional forms, zor
example, & sofware layer, s hign-voltage iayer, sna
optoelectronic couplers,” explained Alsin Rocne, of
Thomson Semiconducteurs (Gremoble).

This company 18 involved in two ESPRIT [European
Strategy Programs for Resesrcn and Developaent :in
information Tecnuology) contracts (numbers ls ana 245),
L1"voiving tntegrated 3D circuits and presenced at Cne
tnird ESPRIT Conference held in brussels in late iYoo.
Contract L4, christened "MulCilayer Intercomnection of
VL3 (", uses this Cthird dimension Co put Cogetner
interconnections becween different levels. GCrouping Che
Plessey, GEC (General Electric Company), and Teletuaxen
companies around Thomson, this project 1s aimed at
developing & system of interconnections witn fouT
compactibie levels using ctne 05 (metal oxide
semiconductor) and bipolar micron and submicron
technologies.
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Contract 245 deals witn the superumposition of
active layers specifically, MUS aevices made up of 50!
[silicon on insulator} on a layer of MUS circuits
integraced into tne siiicon suostrate. [nowson's
Frencn partmers for tnis project include tne QNET
[Naticnal Teiecommunications Studies Center],
(Grenoble), the LETI (Electronics ang Data Processing
Technology laboratory), tne CEA (Frenca Atomic knergy
Commnission), GEC-HRC [General Eiectric Company - iirst
Research Center], as well as the universities ot
Cambridge and Cork.

These two projects are a part of the ESPRIT
subprogram entitled “Hign-tecn Microelactronics™ waicn
is aimed at increasing tne conplexity of circuits aand
reducing their dimensious.

The feasibility studies 1avoive a DMOS
(double~diffusion MOS) device on solid silicon for the
lower layer and OMDOS/SOL (Complementa:; MOS/Silicoa on
insulator) for the upper layer. The prototype will
bring out the problems which may be raised by SOL
techunology as well as tne interconnections oDetween the
tuo levels. Tne purpose 1is to check the tecnnological
choices for a demonstration circuil in 13389.

On cthe silicon section, wnich is naif a aillimeter
thick, the circuit itself uses only a few microns of
thickness, wnile the "acrive” Layer and the rest of tne
semiconductor serve to support the software
functions under good condifions. We can thus eavisage
using this support ro make several circuit elements
separated from each other by sn insulating layer.
Independently of its importance to 3D integration, the
SOI techunology makes it possibie to save on a macerial
wnich is relatively expensive to gec.

Starting with & conventional integrated circuig,
ve cover it witn a sufficiently chick insulacting layer,
then with z new semiconducCing layer naving a thickness
of several microns on whicn other circuit eiements are
"processed”. This operaCion can theoretically de
repeated n times for eacn funcrional type.

Tne intercomnections are made after the component
parts have been defined. Several solutions are
possible: either the wells are prepared in tne
insulatiog layer and are filled wictn metal when the
upper circuit is made;, or, under certain conditions,
the noles are punched at tne end of the process.

Jean-Pierre Colinge, of the NET 10 Grenoble,
calls attention to two xey points of 1ntegration in
three dimensions: on the one hand, to increase (ne
sexiconductor films on an insulaling support; on tne
otner hand, to make circulils on the upper layeras
witnout interfering witn tne good operation of the
lover structures tnat nave already been made.

before being able reaily to make inctegrated
circuits 1o chree dimensions, ve musC master the
materisls involved in these circuits - semiconductors,
iosulating, metals - and sbove all their interfaces:
semiconductor on insulator, semiconductor on amectal, ana
the other vay sround. The studies conducted i1pn Chese
fields, io particular by tne QNET and tne LETI,
constitute the "bricks” for the foundation wnicn will
make it possible Co build tnree-dimensional circuils.

The LETI acquired knowledge and tecnnological
kaow-how in the matter of inter facing electronic and
opticsl circuits. The Laboratory combined componencs
of two different rechnologies on one and cthe same
silicon substrate: an optical circuit linked to
detecltion elements snd a microelectronic circuit for
signal processing. The optical circuit comprises
microguides consisting of silicon nitride (SiyN,’
or doped silica (5107). The electronic circuit is 1
series of operactional amplifiers pased on CMOS
technology.

Tne question that keeps many researcners busy at
tois time, especially those at tne CN:T ana tne LETI,
has to do with the growth of the semaconcuccor on
1nsulacors Co make a nev layer on walch otner C€ircuxrts
will be 1mplantea. Tne Norbert Segara Center ((NET,
urenoble) i1s involved in & program naving to do witn
tne wntegration of silicon transistors depositea on
1nsulating mater:als. f{his 1is the $0I ("Silicium on
Lasulator”) tecnnology wnichn opens the way to the
construction of silicium (silicon] crrcuits in tnree
dimensioas.

Tais tecnnique consists of making a tnin layer of
monocrystaitline silicon oo an insulating sudbstrate.
Two methods are possible: annealing on tne basis of
amorpnous or polycrystalline silicon or epictaxy. 1Ine
CNET team, wnicn picked the first metnod, developed an
orignal microfusion tecnnique., First of all, a iayer
of polycrystalline silicon is deposited oo insulating
silica (510;);, & laser beam tnen locally fuses tne
deposit wnicn is recrystailized in the form of
monocrystals. To process the eantire plate, ve must
sweep the entire surface with the laser. Problems can
arise at the points of overlap between successive
sueeps.

Recrystailization can also be achievea on tne
basis of silicon which was fused by preneacing tne
substrate to 1,100° Celsius. To do tnat, the CNET
developed & machine wnich permils the
recrystallization of smsll plates vitn a diameter of
10 cm. To prevent the formstion of drops or defeccs
of the grain joint ctype, the Norbert Segard Center
developed an effective method®. it consists of etcning
into the nsulating substrate s netvork of bands vitn
& vadth of & micrometers, spsced 4V micrometers
apart. On the substrste thus engraved, ve tnen
deposit a Layer of adbout nalf a micron of
polycrystalline silicon whicn 1s then covered with
1.5 » of si1licon. Tne defects then are gatnered 2long
the length of the nectvork bands and it tnus suffices
o posiCion Che Clrcuits 1n the intervals between
these bands.

Tne LETI ascnieved good results for ctne
monocrystalline lLayer of silicon oo insulator: the
density of dislocations was on the order 10 lcal.

Tne quality of Che material enables us to contemplate
the manufacture of several categories of micronic or
suwaicronic (MOS circuits, in other vords, in one and
the same tiny spot to combine widely differentc
components (transiscors, detectors, operational
amplifiers, etc.).

Jean-Franco.s Rochette, product wmanager of tne
Picogiga Company, specializing in galliua arsenide
technique, suggests maklng Che microvave
[uleranign-frequency) part of the receiviag head of a
satellite of gallium arsenide on silicoo. Tnis
company furctnermore developed an epiLlaxy process by
means of moleculsr jet or MbBE (Moleculsr besm Epitaxy)
to enable the gsllium arsenide isyer o grow on &
substracte.

To make 3D circuits, ve aust enable a layer of
insulator co grovw on the semicondutor layer so as to
sepsrate botn active layers. In silicon technology,
tnis stage does noC create any problems: 1t 18
current practice €o deposit s layer of silica (5i02)
on silicon., Resesrcners are trying Co escablisn s
parallel between wnat is done for silicon and wnat
could be done for gallium arsenide circuits. Uatil
recent years, ve did not yet know how to do a good job
in msxing an insulacting layer grov on gsliium arseniae
as this is currently done in tne csse of silicon
during the productiorn of MOS traasiscors. Tne team of
Mr. Munoz-Yage at LAAS (Automation and Systems
Analysis Laboratory), Toulouse, recently sanaeged to
grow by epitaxy process caicium fluoride 1nsulator on
gallium srsenide.



Finally ve must also make Che conducting parts of
these Circuits, 10 other words, we must grow metai
on semicoaduccors. Experiments are deing concucted
at Grenoble with cobalt silicade on silicon. Ac
Lannion, a similar approacn i3 deing pursued with tne
epitaxy of rnodium arsenide conductor on gallium
arsenide.

“The tecaniques show that it 1S no trivial thing
to make several levels,” admitted Mr. bea Sanei, of
the Greacbie CNET. "Hignt anow, the studies are
coacentrated primarily on materials. but,” adds
Mr. Ben Sahel, "the material proolem i3 mucn less
important than the technological problem, pertaining
to tne circult manufacturing processes, wnicn would
account for 80 per cen: of the vork on 3D circults.
Once the material prculems nave been solved, the
techaology increases thne costs and reduces the
output. besides, it isS not certain that
three—~dimensionsl integration makes 1t passible to
gs1n in cerms of density because 1t is necessary to
provide the place for punching the holes tnat will be
used for the intercoannections.”

The ESPRIT Project 1s aimed at ouilaing a
3D cneckout cirrcvit of the "SOI Mezzanine Gate Array”
type. It consists of placing, in solid silicon, tne
output power circuits which will De made in cthe LDMOS
techoology and an upper iLayer of Q105/501,
constituting the prediffused nardware control circuit
(gate array). Tne SOI zome is snifted 1n "mezzanine”
fasnion, with respect to tne power zone. A prototype
of such a circuit, scheduied for 1587, snould
demoustrat> the feasibility of 3D integration and w:ll
wske it possible to contempiace a potenctial follow-up
between 1987 and 1988.

The mezzanine-style arrangement maxes it possible
rather easily to solve the proviem of heat
dissipation. As a matter of fact, wnen many circuits
are squeezed 1nto 8 small volume, iU generates peat.
It is generall: agreed that neat dissipation must not
exceed | W per pox. "In a 3D circust, ve will try co
put the pover circuits (wnicn genmerate mosC neat
energy) in the mass of the cnip, 1n otaer words, the
lower layer, linked to tne box; ctne lLacter can
contain the radiators to evacuate surplus neat,”
explains A. Rocne. The software and memory circuits,
vhich dissipate less than the control portion, can
without any inconvenience be placed in tne
intermediate layers.

These studies promoce progress in tne developmeat
of microelectronics. We thus expect tnat the SOI
structures will increase not only the degree of
integration of components bur also tne operacing speed
of the circuits;, indeed, che surtaces of tne
junctions and sssociated capacitles are minimized witn
respect to circuils on solid silicon. Tne LCR
(Central Research Laborgtory) of Tnomson, in
collsboration with LETI, 1s studying new SOI
structures - called 502 ("Silicom On Zirconis") -
vhich, as icsulating substrace, use a scabilized
zircoo crystal and a thin layer of silica.

In addition to the progress wnich these studies
produce in the developnent of micro~electronics, the
3D cechnology snould make parailer computation and i1:s
spplications, especially signal processing, accessible
to microprocessors. The 3D circuits could conscitute
real complece electronic systems. (Source:

Micro-systemes, June 1987)

France's VHSIC program to achieve 1.25-micran

tecnnology

The VHSIC program (Very-dign-speed Integrated
Circuits) of the Pentagon was launcned in 1980; 1c
vas designed to provide a te:znnology for missile
guidence, weapon systems J4nd electronic warfare. It
15 & three-phase program involiving nine contractors

during Pnase U, which lasted & montas; six
contractors during Pnase 1 (Honmeywell, Hugnes, Inn,
Texas lastrueeals, TRW and WescCingnouse), froe 1381 to
1934, ana tnree (Honeywell, IbM, TB«) during Pnase 2,
Che current phase, to be completed in L98Y.

la 1983, wonen the Frencn VHSIC progras vas
launcnea, 1t was out of the Question tnat circulls
under development in tne Unitec 5tates should be
offered outside tne United States. Yet, the Fremcn
VHSIC progras still benefited from tne initial pnase
of the US program, 8¢ some elements of tne latter
seeped 1nto the pudlic dowmain.

Tne ob jective of the French program vas cherefore
clearly defined: to mske circuits similar to those
made 1n Phase ! of the US program, i1.e. Lo achieve
1.25-macron tecnnology 2-3 years after US caircuits.
The objective being defined, the material conteat of
the VHSIC progras as well as its lengtn vere perfectly
:e:ernned: tne last commitments will be made during

J88 .

Tne orientation of the studies is clesr-cut:
s1gnal processing circuits must be manufscturea petter
Coday chan yesCerday, and better tomorrow than
vesterday. "Today” seans the Z-micron tecnanology
wnich French contractors nave slready acnieved. Tais
leading-edge electronics - tnus called because it will
be used on torpedoes, sonars and on-board radsrs - 1is
cnaracterized by a small voluee, lov electric pover, a
nigh input rate (a few million bits per second) and #
very nign computing zate (measured in girgaflops).
Very-large-scale integration is a must, but it can use
existing resoutces: TAD and commercial testing tools.

The goal of the French VHSIC program vas to
wntegrate 10,000-30,000 gates per circuit. Design
times are relatively hign. In addition, because they
are milicary systems, VHSICs are produced in small
quantities (all tne smaller as the degree of
ncegration is higner), sometning to wnicn IC
manufacturers are not used, as they favour msss
production Co make tneir iuvestments pay.

Ine oo ject of the VHSIC program 1s to give to tne
Frencn industry the means to design and pr-'duce
$1gnei-processing sacoines using the mosi modero
tecnnologies for highly-integrated digital circuits.
because systems are {he main concern, tne prime
contraccors sre equipment manufacturers. Indeed,
systems must receive tne benefits of technologicai
developments as soon 88 possidle, sad tne specific
needs of tne military (working environment,
self-testing capability, etc.) must oe coasidered.

Tne contractors of tne ViSIC program scarced dy
trying to provide equipment designers with libraries
of basic funccion cells together with tneir sssemdly
rules;, they also implemented CAD resources (ansiysis,
design, simulation) sdequate to weet Che VHSIC progras
requiremencs for all levels of asrchitecture.

Tne VHSIC progras hinges around tnree groupe of
manufsccurers: the GETS (Signsl-Processing 3tudy
Graup) and the CCRC (QM0S Components for Radio
Communications) rely on CMOS techmology; tne CITS
(Signal-Processing Working Group) relies oo bipolar
technology .

The GETS consists of ESD (Sergs-Dassault
Electronics), CETIA (Europesn Compsny for Aided
Engineering Techniques), & sudbsidiary of Tnomson/CSEE
[Signals and Eleccric Projects Company), asd TRT
(Radio and Telepnone Telecommunications) for the
studies, pius Thomson Semuconduccors for Cne silicon
foundry, witn MSH [Matrs-Harris Semiconductors) ss an
alcernate source. Tne CCRC includes TRT snd
Inomson-DTC. Finally, tne leader of the CTT5 is none
other tnan Tnomson-CSF (Dectection, Control snd
Commun.cation Systems orancn).




The CELAR [Armament Zlectronics Centrej 1is
responsible for cthe characterization of Cthe proaucts
manufactured. State financiag currently amounts to
Fr 330 milliou. Manufacturers will spenc at least as
wmice for their developments. (Extracted froa
Electronique Industraielie, | Septesoer 1937)

France applies parailel processiang o AL image

synthesls

To 1ncrease computer periormance, manufacturers
bave thougnt of sssemplicg several processors capadble
of operating simultaneously, in parallei. Today,
these architectures, wnecher of the pipelined, veccor
or hypercube type, are fuil mastered. However, tnexr
use is oot alvays optimizea. Ine softvare used must
therefore express the paralleliss innerent in
applications ard thus permit tne vera.fication of
process concurreace, as vell as commmicatioa and
synchronization among processes.

In addition to extens:oas of thz traditional
programming languagzes, nev languages and operacing
systems more siitavble for parallel processing are
appearing. Finally, the union of parallel praocessing
and arcificial inteiligence snouid maxke 1Lt possidle
to spproximate the performance of the Ruman drain.

A pational ptogram calied 03 (pronounced
"C cube”), "Co-operation Concurrence and
Communication”™, launchea 1n 1965 witn the support of
tne Datas Processing Agency and the National Center
for Telecommunications Scudies ((NET) and neaded oy
Jean-Pierre Verjus (IRISA [Inscitute for Researcn 1in
Data Processing and Rindos Systems;, Rennes) 1is
eatirely devoted to understanding tne concept of
parallelism. It coasiscs of aDout oV ceams 1in
France, representing about 30U computer scientisCs.
c3 is organized around five poles: pacailel
architeczures; aetworks and distributed systems’
distributed and parai.el algoricams; ianguages;
semancics and verification.

"It was in cthe field of discrisuted aigorictnus
that the c3 program toox its first imitiative, late
io 1983, wnen it created tne aAtlas project (C. Jard,
CNET),™ J.~P. Verjus aaded. "atlas 1s an nomogeneous
catalog of validsted distributed algoritams.” A
oumber of parallel programming languages are beiag
developed in the contfext of actlas. Inese are the
so-called asyncnronous languages, such as Ada, (8P,
Estelle; LC3 (IRISA); Occam (Lul [Grenodle Data
Processing Engineering Laboracoryj).

Many of the applications considered for paraliel
processing are wore or less related to artificial
intelligence. J.-P. Figer (Cap Sojet:) mencioned 1n
particular the comprenension of natura: langusges in
real ciame.

Resesrchers are therefore particularly
interested in adapting arctificial inzelligence
lsoguages, sucn as Liso and Prolog, for use witn
parallel processing. As is known, tne ESPRIT
[European Strategic Programs for Researcn and
Development in Information Tecnnologyl prograc
No. 102 deal specificslly witn Lisp.

Tnere slready exist several paraliel
logic-programming languages more or less related Co
Prolog; in particular, Parlog (inspired by CGS),
Concurrent Prolog, GHC, P-Prolog, Delta Prolog
(inspired by CSP), ecc.

At the CNET in Lannion, Serge Bourgaull and his
team are studying tnis prodlem as well as the
developuent of s Nypercube-type muitiprocessor
machine, based on the 6d0uu (Motoroia)
@icroprocessor, to tunh tnis parailel Prolog
langusge. They are now maxing simulations on

IsM 3083 and MacPlus computers.
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Mouloud Xnaroune (ONET lannion) nas identified
several ways to adapt Prolog for parailel processing.

In adartion to arcrficral 1ntelligence
applications, wnich require large processing
capacities, one of the principal uses of parallel
machines 1s image synthesis; il Tequires & nuge
number of operatioas, especially wvnen it must be
acnieved practically in real time, e.g. for
computerized animation.

Very hignh qusliCy images, snowing the relief,
snadows , l12nts, refleczions om various types of
materials (opaque, transparent, smootn, Tougn, erc.)
and snapes (cube, spnere, ylinder, plane, etc.) are
obtained by a tecnnique called “ray tracing™.

Ray-tracing algorithms can be wassively
parallelized, as tne computation of escn pixel of tne
Screen on which tne image of tne scene 1s projectes
can be considered Co be an indepenaent process. TIne
more traditional mecthod to parallelize ray-traciag
consists in assigning & ray-tree Lo eacn processor,
L.e. one pixel to escn elesentary processor.

An MIMD [Multiple Instruction Multiple Da:za
Streamj nardware architecture can tnerefore be
implemented. This is wnat vas done witn tne
Cristal-TPX multiprocessor macnine (TPX stands for
“Parallel Pixel Processing™), wnicn vas developed by
tne Joint Center for tne Stuay of proadcasting aund
Telecommmicactions (CCETT) in Renaes.

Various mechanisws are used to implement this
parallelism: data duplication, Casx distribution, dus
sharing. To perwmit easy imwpleseantation of tne
ray-tracing application, Cristal-IPX 1s equippec witn
sulcticask moaitors. The functions provided maxe 1T
possible for the appiicstion softvare to carry out
data transfers among tasxs, to protect resources,
count Cime, etc., 80d CO Carry out aats cransfers
among Processors.

Nev 1mage syntnesis a'gorithas allow asta
distribution. For this, tne three~dimensional space
containing the scene is parcitioned into
parallelepipedic "boxes™. Eacn box is describei, thnus
providing 3 datapsse that is 2distriduled smong tne
various processors. Eacn processor contsins oculy tne
data concerning one zoue in the space, and it 1s
possible to detect very fast wvnat odject i1s lncated on
tne path of s ray aand in wnat zone computations will
nave to be performed. Tne compuling Cime is then no
longer a function of the complexity of the scese.
Anoctner machine i1s curtently being developed at CETIT
to 1mplement this type of slgoritne: the Cristal-UTZ
(UTZ. ‘lone Processing Unit).

Ocner laboratories are studying bov to
parallelize ray-tracing. AL present, in parcicular
the PSTI-INRIA {National Inscitute for Resesrcn on
Dats Processing snd Automation) 1n Sopnis Antipolis,
as vell as cthe Signels and Systems Lsdvorstory (LASSY)
1n Nice. The latter nas designed tne Opsils
wultiprocessor msacnine, which can operste ia Cwo
different modes, botn suitable for ray-tracing: SDMD
(Single Instruction Multiple Dacs) and SPMD (Single
Programs Multiple Dsta). (Extracted from
Micro-Syscemes, 1 Septesoer 1937)

Cerma Democratic Republic
256 xi1lobit DRAM

Do not fall benind’ 1s thne slogsn of tne GOR
semiconductor industry. It 1e true tnat at presenc
they follow the Western countries using deveioped
technology st s distence of & few years, but Cthe goa.
1s 3 gradual incresse 1n eiement density. Tneir
256 kilobic DRAM store has been made i1n tnis spirac;
they would lixe ¢o begin mess production of 1t in iYed




- go -

in Erfurt. AZ present tnere is series manufacture of
64 kilobdit stores at VEd Komdoinat Mikroelextrom:ix.
According to wnformmtion ocotained at the Leipzig faar
it is got impossible that a megadoit dynamic At store
will be made in the GDR before tne end of tne decade.
(Source: Computerwocld/Szamitastechnika, No. lo,

12 Jagusc 1987)

Hoag Koag

Hong Kong electronics market

As elsewnere in As:a, the ele.cronics industry an
Hong Kong has grown rapidly in receut years, becoming
sn essential ingredient ia the rerrifory’s overall mux
of exports. Last year, electronics manufacturers
accounted for almost 22 per cent of doag Kong's
overseas ssles, vhich totalled 310 billioa.

But the future for dong Kong's second-largest
iadustry is aow uncercain, 10rcing some entrepreneurs
to sdopt nev stralegies L0 De competitive.

Electron:ics manyfaclurers now appear trapped
betveen the giants of Asia - 30utn Korea and Tawwan -
and the vould-be granis - Malaysia, Thaiiand and
others.

Tignt-tisted business tracitions and officaul
laissex-faire are expected to limit participation in
semiconductors, the cutting edge of worldwide
electronics, because production i1s expeasive and
depends ou tax breaks and incentives the Goverament
vill oot gramt, imdustry officials say.

Even if Hong Kong were to begin expariing
semiconductors toworrav, 1T would srovably be locked
out of markets that could use them. Tne markets are
in key electronics centres like Japan and Soutn Korea,
which mske tne same 1lems ana are prolective ot thelr
howe industries, businessmen said.

Also unsettling is the prediction that a
continuous flow of the old Hong Kong staaddby, cheap
items such as "junx" radios tnat can be sold in large
voiumes, vill be killed by nign ladour costs, with the
business going to lower-cost producers im Caina,
Lodonesia and Thailand.

Electronics entrepreneurs i1a Hong Kong, known for
ctneir flexibllity, nave seC tTo carviag out 3 new role
for themselves to remain 1d dDusiness.

In the nigh cech arena, 1ncernational
semiconductor companies sun as MoCorola and Sprague
of the United States plan major rong Kong investmencs,
picking up the local slack.

Motorola Semicoaductors Hong Kong Ltd., sn are of
the US giasnc, will soon begin designing sud assembling
incegrated circuits frow silicon wafers. (Excracted
fros Interustionsl Herald Tridbune, L5 December 1987)

Humgary

Hungarian-FRG CAD/CAM sales firm

Beginning in Septeaper, a nev FRG-dungarisn mixed
enterprise will begin operacion in budapest - tne
MTT Kft [MIT Limices Liaoility Company;. Tne firsc
tvo of the tnree lecters stand for tne Muszertecnnika
Kisszovetkezet [Instrument [ecnnology Small
Co-operative], the tnird lecter refers Co tne Teoimpex
CapH, they are providing <8 per cent each of tne base
capital and Technova and Acrtex wili be tneir partners
to s minor extent.

The MTT came 1ato being as a resuit of various
aspirstions. Ome was tnac tne Insisument Tecnnology
Swall Co-operstive nad already gained some experience
in the ares of vendinyg CaD/CAM systems, bul Che
constantly increasing domestic needs gradually

exceeded the acquisition possidilities. Jdaother was
that of tne cnief authority. For a long time tne
Ministry of Industry nas bDeen seexing passiniiities
for tecnnology flow and domestic co-ordinatioa of
computerized design and manufacture, and finaily tae
foreign aspiractioc - Tebimpex, a significant westera
Euraopean vendor of CAD sysctems, indicated O the
Miristry of [noustry its imclination Cto found a mixea
enterprise for this purpose in Hungary.

Earlier Tebimpex represented CaDdy, but in
accordance with an agreemsent msde with IosCrument
Tecnnology they obtained the rignt to represent
PC-Draft tnis year and so tne MIT Kft cap begio 1ts
operatiov witn the best CAD system. Tne MIT Kft sales
recelpls plan for ctne first 12 wontns 1s for
WV million forints and during this time thRey woulg
Lixe to double the base capital of naif a miliron
Deutscn warxs. (Source: Computervorid/
Szamitastecnnilka, Mo. 16, 12 august 1987)

Factory automationo R&D association estadblisned

From tne vievpoint of tne development o dooestic
w1ngustry - especially tae macnine iadustry -
extraorainary significance can pDe attributed Lo the
federation wnicn nas been put togetner by eignc
inscitutions deionging CO various ministries and chief
autnoricies sfter montns of preparastory ana
narmonizing discussious organized sod led by cae
Minister of Indusctry. Tne nawe of the new association
1s the Manufacturing Automation Resesrcn and
Development Socirety and its mespers are the Ninistry
of Industry, the budapest Tecnuicsl University (mME),
the MIA [Hungarian Academy of Sciences; Computer
Tecnunology and Automation Resesrch Loscitute
(SZTAAKI), the Central Pnysics Researcn lastitute, the
Technova [ndustrial Development baak, Videoton, the
Computer Technology Applications Eaterprise and tne
Csepel Worws Industrial Center (cne &/6 program
office).

Tne association will aid industrial spplications
of CAD/CAM with tne concentrated and co-ordicaced use
of domestic resources. It vill create developmental
and integrated designing-manufacturing model systems
for developoental amd production purposes, including
those bringing direct i1nduscrisi profic, waich are
compatible witn internacional standaras. It will see
to 1t chat the resesrch and development results
achieved 1n the course of operacing the model sysCeas
are snown and used 10 practice, primariiy ia
ingustry. Io the model systeas Co De creacel Chey
will ¢ry out and test tne domestic deveiopmeotal
results acnieved and tne hardvare sand softvare tools
acquirea fros sbroad. The associatico vill make
recommendactions for industrial applications connected
vich CAD/CAM systems offering verious solutions asnd
vill take care of "tecnoical managemenc” tasks wvnen
such 1ndustrisl systems sre sec up. It vwill orgsaize
the tescning of CAD/CAM sethods and create conditions
for chas.

The memders of the association vwill study
svsilable progres packages in the CAD/CAM sres and 1f
they recommend Cheir use tney will create condicions
for putting them Co work. Tney vill also judge
systems developed domescically. On the dasis of
contrects signed with the customer they will design
CAD/CAM systems sstisfying the needs of other areas
and nelp put them to use.

Witain the framevork of tne G/6 manufsciuring
automazion OKKFT {Nstionsl Mediuu-Range Researcn and
Deve.opment Plan; progras che Ministry of [nduscry
wili use centralized tecanicsl cevelopment tunas Co
finance naraware and Dasic soltware tools for two
@oce, systems. According €o tne preliminary contracts
the pudapest Tecnnical University will gec
0.5 @illion forints support Co purcnase equipaent and
i) miiiion forints for operating expenses for tne
CAD,CAM system Co be crested. Tne MIA 3iTan. will get




90.5 miliion focints for the wmodel system to be set up
at the Kende Street neadquarters. After completion ot
the iovestments, which have o0 Teturn payment
obligaction, the researcn and development tools will
become tne property of tne beneficiaries (bME and MTA
SZTAKL).

According o the agreeaent tne megoers Oof tne
Sssociation are odliged to give priority to tne orders
of industrial enterprises; 1in th:is regard the
Ministry of Industry maintains the vight to dispose of
the assets. A definite percentage of the ncome
coming from sale of software developmear results mustc
be psid o the central tecnaical development tund of
the Ministry of Industry and the account of the
G/6 program. The mempers of the society will inform
one another about softvare development experiences and
results snd transfer these resulls Lo one another
vithin the framework of special coatracts. Tne
operators are responsible for the security of programs
installed in the wodel systems. Ownersaip cirgnts
connected vith softwgre products — possess:ion, use snd
disposition - are regulatea as part of the seaversnip
coatract.

Othervise the society only co-ordinates
marketiog - the receipts tnerefrom and the profit or
loss generated - is cthe risk of the vending memdbers.

(Source: Computerworld/Szamitastecnnika, No. 9,
6 May 1987)
Icaly
OSIRIDE: an informatics networx for researcn
cencres

The project OSIRIDE (open systems interconnection
on an Italisn neterogenous data network) wnichn 1is
aimed st developing a variegated informatics network
of computers of different zaxes located in
universities and Italian research centres, nas
recently coancluded its first pnase, «no.n as latertesc.

The OSIRIDE programme nas been prosvted over tne
last fev years by QR (the National Researcn Council)
and entrusted for execution to the CNUCE (astitute of
Pisa which essentially carries out researca in the
sector of computer setworks. Msjor internatioaal
computer firms, suca as Digictal Equipment, doneywell
bull, Ib#, Olivetti and ltaliaa groups SIP and Tecsiel
of IRL, are slso actively collaborating in the project.

The CNR, cthrougn this pooject, has wisned o
contribute concretely towards a wider distributiom,
over the pation, of the computation capacity €o
various sectors, by using computers of different
sanufactures sad iwnterconnecting various computation
centres in & single network.

The reference model selected by CNR 1s cthe OSI
(Open Systes Intercosnmection) establisned by the (SO
(Incernstionsl Organization for Standardization). Tne
abovewentioned manufscturers have wade available, on
their owvo system, softwars products for sl
communicactions, seeting che needs of OSIRIDE. SIP
(tne lteliso Telecommunications Corpany) has, on 1ts
parc, provided the necessary advic: so that the bestC
use 1s msde of tne public packet-switcning networx
ITAPAC,

The first phase of OSIRIDE or Intercest, begun 1in
June 1986, vas concluded 3 fev days ago witn very
successful vesulCs. Software for tne first five U1
ilevels was instslled on four computers - connections
between pairs of computers were degun anc Cneir
possible communication functions switcned on.

Ihrough carrying out tests on the speciral
programmms designed Co simulate applicacion situations

and througn analysing the results ootainad, 1t was

possible to 1gentify the prooiems wnicn nave prevented
a correct dislogue betveen the systems as vell as to
apply the appropriate solucions.

tou tnat tne first phase of the OSIRIDE project
has been conciuded, the sutomatisms 1ndispensable ror
communication nave been put 1nto Operation in some
researcn centres, wnere computers are capsble of
exchanging iatormation according to common Protocols.

Tne second pnase of tne project foresees tne
extension of the (ntertest procedure to the nigher
communication levels of the OSI 1o order to arrive at
the use of an M5 (message nandling syscem).

(Source: oulletin InIPRESS, do. 153/07,
NovewDer 1701

italian _supporc to Ibl

During tne re_ent 57tn session of tne Executive
Councii of the [atergovernmental sureau ior
laformacics (Ibl), the ltslisn delegation stated that
coasrdering the first results of the recent moatns of
lnZeris management and the suinorities of other member
countries, [taly nas consicered tne 1dea of nelping to
fescue the organizacion, sbove all by ensuring it tne
aeans Co face a tramsi:ilon period, during vaich it has
to be ascertained whetner 1t 1s actually possidle to
put 1t i1nto a condicion for carrying out its
institutional functCions. K s 1C ced the
presentation of a bill to the [talian Parliamept for
granting Ipl, besides :ts orcinary coucribution, an
extraordinary sanual coniribution equivalent to sowme
$US o million for 1988, 1989 and l990. The payments
vill be made on the condition tnat the finsuncisl
sanagement is improved and the organizationsl chart
restructured. .

This coantribution viil be used Co cover the
defrcit which still exists in the Inl's budget ang to
finance specific operactional projects which vill be
periodically defined. Italy nopes that other mesper
countries, wno wisnh the survival of the organization,
to join it in this 1nitialive. [t also considers tnat
the folloving conditions have to be met.

An administrative reorganization, carrying
tarougnh all the necessary accounting sud
administrative controls so that the mesber countries
of tne organizacion can sssess the extent of such
reorganization. Such conditions do not infer & lacx
of confidence in the current asnagesent, whlch the
Icalian deliegation feels 1s carrying out excellent
vork, but merely show awareness of tne fact tnat it 1is
mucn more difficult to correct an sdministration thac
has had problemas 10 tne pasC than 1t 16 o starC off &
correct sdministration from scracch.

pes 1des an 1mprovement 1o Che sdsinistration,
Iraly vishes a restructusrstion of the organizstion
wnich guarantees thaC the organizaCioo chart snd the
staff correspond to the nature and volume of the worx
to be done. Lt sloo feels chat the organizstlion must
tescify 1Cs serious intenk Dy reducing costs cto tne
saxioum and adapring thes exactly ¢o the work carriea
out. To tnis eftect 1T wisnes Lo see the ¢liminsCion
of contracts with external consultants which do oot
directiy concern specific cootracts - that Che staff
costs remsin beiov a certsin quots of the
aominiscrative budget, for example «0 per cent - ana
aleo that a3 study be made on Che @OSC &cONOWICHL
solutions for presises and property.

Apart from tne adainistrative snd structurasl
problems, (taly assigns considersdble importance to tne
organization’'s programme of scCiviCies, & Progremme
which must correspond to the statutory compelence of
tne orgsnization and be attractive Co 1ts meswber
countries - it snhould give precise «stimates of costs
and earmerx resources wnicn do NOC sxceed those
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actually foteseen. In particular, the projects to de
carried out snould be drawm up in yearly r1rstalments,
especislly io finsacial terss, so that tne stace of
pecogress can be verified.

Lastly, it cousiders that concrete supporc from
81l the sember councries, tRTougn the payomeal ol tneir
current or outstanding coatrioutions, is one of the
conditioas for the definitive reiauncning of tne
orgmization. (Source: bulleria IDiPRESS,
bo. 154/02, Decesber 1987

Italy schieves first domestic manutacture of

supercomputers

Italy bas its first domesticaily produced
supercomputer. It i1s an extremely poverful
computation instrument capavle of performing biilions
of operations per second; a macnine iadispensable for
carrying out Cthe riskiest simulations 1in theorelical
physics but vhich is 8l30o extremely useful in order to
save Ctime s0d wmoney vhen designing bridges,
sutomobiles, sud sircraft. GEverytning began Chree
years ago when, duriny a3 bDreak 1n 2 scientilic
seminar, Nicola Cabivbo, chairman of the National
lostitute of Nuclear Pnysics ((NFM), and
Giorgio Parisi, s tneoreticai physicist from Rome's
Ls Sapieuzs University, discussec, slmost for fun, tne
idea of deveioping a supercomputer. Recalls one of
the ww=bers of the project, tneoretical pnysicist
Enzo marinari: “As soou as ve obtained the necessary
financial support = 1.5 billion iire - from INFN, we
began to carry out resesrcn and founa out tnat 1t was
a such simpler underraking than it had sppeared at
first. Our efforts vesulted in the develcpmeat of two
tvin prototypes, given the name of Ape, wnich are
among the w3t powerful aud, more i1mportant, the least
expensive, in the vorld."

Although they have a cosputing capacity of

i billiou operations per second, tne total cost for
each umit vas 8 sete 150 million lire. A third model,
four times as joverful, unicn 1s scneauled tor 1983,
will cost some 400 million lire. On tne otner hang,
the price of any one of the currently markecea
supercomputers is about 15 biliion lire. Tne only

‘zeption is represented by the Zia lu-? range,
msnufactured by Concrol Data. Ine cneapest wodel,
which is capsble of performing 37> miliion operations
oser second, costs less tnan $1 miliion.

During the six montns tnat have passed since tney
became operational, the tvo machines hNave Deen used to
study the benaviour of thne smaliest partCicles
constituling matcer.

Hovever, physics 1s noC tne only discipline €o
bemefit from megacalculators: 1in the screntific area
there are nev prospects for an underscanding of tne
msechanisas goveraing brain functions, wvhile severasl
other fielde, irciuding o1l researcn, fine chemicals,
seismic preven .on snd smeteorology, sre taking an
active interest in the supercomputer.

AL present, 0o coapsnies in [taly sre operating
vith mechines of this kind. Tne only two
supercomputers in existence (cwo Cray uniis) belong to
4n joteruniversity sssocistion, CINECa of bologna.
Fiat is, of course, the leader among prospecCive
purcnasers, but ENI [Nacional Hydrocarbons
Organizetionj, Montedison, and seversl government
research centres and institutes are also interested in
thase supercompucers. (Excrecced from Icalis Oygxt,

23 Occober 1987)

Two projeccts for EUREXA

Tvo projects wnicn include tne participstion of
Anssldo have been approved withan EUREKA, the plan for
Luropesn technology for the year U0V in wnich
19 countries participate (tne L2 EEC countries, 6 from
LFTA, and Turkey). Tne first project 1é tne

development of nev poverful semiconcuctocs (uace
Tura-off Tyrastor) wnaich presently sre of great
interest to applications ip rallvay tractico. Tnese
nev semiconductors will be able to carty currests of
the ocder o 2UUU smperes; (nis weans, foc exampie,
tnat t will dbe poesible to drive very poveriul
asyncnronous electric motors at varisble speeds.

The second project concerns Che Surcbot AMR
(Aavanced Mobile Robot) programs, simed at developing 3
European robot foc civil protection. This is & very
sopnisticated resote coatrolled modile rodot wmich
vill sliov interventiocn 1o all emergency situatioas
wnere direct involvemeat of mac would be very risxy -
for example, handling of toxic seterisls, defusing
bombs, fires, etc. (Source: T=cnologire Meccsniche,
August 1987)

Trieste University high tech agreement cutlinec

An agreement establishing a progrssme oi
co-operation in sectors Vilh & Dign Cecnnoiogical
content was signed dDy tne recror of tae University of
Trieste, Paoclo Fusaroli, and tne nead of tne aasalao
Transforoers and Rotsry Macnines Division,

Renato Pagano. Tne agreement 1ovolves tne Engineering
Faculty of tne university witn tne electrical
engineering, electronics, and computer science
departments sud is important 1o tvo respects: firsc,
the recognition of the strategic role played in tne
sodern vworla by co-operation betveen university snd
industry;, and second, reconfirmstion of tne local
spin-off created, in particular, dy the syncaroton
lignt mschine project. A tesw of young researcners
will be formed wvithin tne framework of the sgreemsnt.
Tais team will be relocated from Ansaldo o tne
Trieste soientific resesrch area in order to
co-operate 1o tne design snd producticn of te ligat
machine. Training periods will be organized for the
scientific training of these resesrchers in the most
advanced Laboratories in the sector, starting with (ne
Dasresbury ladoratory in the UK, which 1s also invoived
1o the agreement. Moreover, Ansaldo bossts many ysaars
of experience in the coastruccion of components for
particle accelerators, naving becowe 8 world lesder in
the field of magnetic superconductors. On a wore
general level, the co-operative programmes beCween the
University of Triesce snd Aassldo will nave tne
following ovjectives: development of joant sctudy
progracmes and Craining courses;, exchanges of
students and personnel among firms, universiZies, and
italian and otner £C governmenc and private scientific
organizacions; tne creation of scholarsnips; Cche
testing and deveiopment of joint projects for the
training of universily and industrisl persomael.
(Source: AsaT, No. lb, lU Sepremper 1987)

Japan

Japsn's race towards tne supercompucer

A supercosputer race nas begun betveen the
Japanese computer manufscturers, Fu)itsu, Hitacni anc
N2C. Tne only obstacle 1n the way of Japan's computer
industry 18 1ts poor software. Tne MITI (Miniscry of
Internetional Trade and Industry) 1s sCtespting to
overcome this obstacle througn its so-called SIQ1A
projecc.

The supercomputers, msrnly used 10 scientific ana
tecnnological research, are becoming the bsttlefield
for cne Japsnese manufscturers. Oune snnouncemsant
follows quickly after another. A few months ago, tne
NEC announces 1ts own supsrcosputer called SX-2
designed and built in Jspan vith s computing capacily
of 1.3 gigaflops, that 18 brllions of flosCing point
operations per second.

Fujitsu romedistely replied witn the snnouncemsnt
tnat i1t nad designed s nev VP-400e mndel wnicn vas
capsble of processing informstion &t s speed of
1.7 gigeflops per sscond.
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Hicacri tecently followed suil, scating tnat 1t
tad produced, 12 the ladoratory, one single processor
of cthe 5-820/80 wodel wnich vas capadle of fumctidming
at a speed of 2-J) gigaflops.

Japan’s general dearta ot sofCware products, and
1a particular those fit for t=is type of supercompurer
risks however depriving Sucn successes of Cnetr
corresponding Success oa the marset. A: presenl there
are 20 to 60 sofcvare programmes on Che Japanese
market vhich are asdapted to these nign-speed
supercomputers. ia the US there are adout “5U.

MITI has therefore stepped in wvitn ics SIMMA
project whicn is 50 per cent financed by the
Goveramest and 50 per cent by the privale sector,
entsiling W0 firms. Many foreiyn groups, for exampie
IbM, AT&T, Olavetty, Hewlert-Pacxard etc. are
participating torough their local svosidiaries. 3IQMA
intends to use the Unix system V and over tne next few
days the SIQMA OS (operating systeam) wiii be put (o
the test and then extended €0 otner manufacturers in
order to incresase its use.

i Furthermore, at tne University of Tokyo avout
fifcy msoufecturing firas are taxing part ia a project
encitled TROM, whicn aras at constructing a computer
woich can operate with any type of software vnstsoever.

[f the expected snortage of v.5 =miition programs
is to be avoided by tne end of tne century, it 1s more
important than ever before that tae same efiort that
Japsn has made in supercosputers is rep<ated in ctne
field of sofrvare. (puiletin IsiPRESS, No. lIe/0Q3,
Decesber 1937) "

Supercompucing ia japan

Recruit Co. Lra., 3 puwlisaer of informatioa on
topics sucn as jobs, real estate and foreign travel,
13 planoing to become 3 a3 ;or i1niluence in
supercosputer development. It already nas purcnasea
two Crays, one Fujitsu anc one MEC macnine fort
Cimesharing vse Oy Customers ol 1ts Reamote Compuriag
Service (RCS) and expects IO duy one new macnine per
year in the foreseeable fucure. It nas sel up an
Institute for Supercomputing Researcn wnizn «ili go
ddvanced researcn on LOpIcs sucnh as computer
architectures and neura. Networ«s and will work on
arcnitectural scandscdization. Its Tecnnical
Development Group is trying Co mugrate Cray sofivare
€o run on the Japanese macnines and o write an
1nterface tnat will allov the user to run applications
oo the Recruit system without worrying about whicn
mschine 1s being usec. (Reprinted witn permission of
DATAMATION® msgszine® | January 1983, copyrignt by
Tecnoicsl Publisning Company, A. Juno and bracstreet
Compeny, sll rights reserved.)

Efforts to buy foreign cnips are llaggzing

The percentage of the Japanese semiconauctor
msrket held by non-Japsnese cnip maxers i1s now spowing
slippage sfcer modestly rising tnrougn June last year
10 responee o che US-Japsn semiconauctor sccord.
Japan's Ministry of International Trace and Induscry
put che figure at 12.6 per cent 1a June 1987 (up from
10.3 per cent & yesr earlier), duc it ed3ed Dacx to
1.3 per cent 10 Novemoer. Japsnese manufacturers say
they sre still CLrywng to ouy foreign, ouc tne informal
gosl of 20 per cent by 1990 looxs a long way off.

They poioc out tnat foreign companies supply very few
of the kinds of chips tney need ior consumer produccs,
which represent sbout a tnird of the output of tne
Japsnese electronics industry. Anocner large seguent
of the chip sarket 1s COmMGiLy MeTOries, & sement
sost US makers abandonr 3l in tne face of tnhe Japanese
ouslaugnt, Further, ne present strong demand 1n zne
US nas resulted 10 delsyed snipments from J> chlp
houses, wnich Japsnese ejuipment maxers find very hard
to tolerste. (Reprinted from Electronics,

4 February 1988, (c) 1983, McGraw-Hill inc., sil
Tignts reserved. )

bBew venture to develop electroaic devices

Fourceen electromics firms will joincly forma
venture to aevelop amorpnous electronics devices. Tne
tires 1nclude ditacni, Toshida ana Mitsubishi, sad
toey wili dbe Joinea by tne Federation of Zcomomic
Organizations in tne Tonoku District, Tomoku
University and Senda: 'unicipal government. The
project will spend Yd billioo over six years. The
project will focys on nev magnetic macerisls md
advanced devices using micromaguetic materisl. Abdout
7V per cent of tne funding will coee from the Japan
key Tecnnology Center. (Extracted from Japanese
Chemistry, & Octover 1987)

Promoting softvare

Computer softvare msy be Che next hign-tecn
proauct to be given a Delpiul shove 1ato e Japanese
marxet Dy tae US Governmeat. Tne US embassy in Toxyo
nas put softvare ou tne list of prooucts it thiaks the
Commerce Department should be promoting in 1983
torougn trade missions, exaiditions oF Simiisr
sctivities. Tne possibilicy of good results should be
Digh, given the virtual nou-existence of a dowestic
tnird-party softvare industry ins Japan.
Supercomputers, wnich vere tne subject of &
nign-profile mi1ss10n 10 late October, sre also oo tae
1938 list. (Reprinted vitn permission of
DATAMATION® magazine® | Jamuary 1983, copyrignt by
Technical Pudlisning Company, A. Duno and drudstreet
Company, all righcs reserved.)

scain simulator

Fujitsu {Japan) nas simulated the operaticns of s
computer Dased on tne design of s numas orain. The
simulacor is equivalent to 100,000 brain cells.
Paraliel processing machines sre equivaient Co six
cells at tne aost and ao actual orain coctains
le D1ii100 cel:s. Fujitsu wiil cry to find practrcar
uses for 1ts sizmulator anc as & Iirst step will
deveiop an al sysces Dy Che second aalf 1y88 for use
in rooots on an experlmental dasis. A computer based
on the Geslyn O & NUMAD Drain would inciude compuler
cnips tnat functicn Like cells ana signial trmswmiclers
that function .ixe cranial nerves. (cxtractes fros
Japan’s Economis Journal, Lo January 1938)

Lncrease of L-Mbo1t ORAM proguction

Japan's Minascry of laternacional Trade and
lodustry says Japanese production of l-Mdit dynamic
random-access Jemorles Vill jump +0 per ceak in the
first quarter of 19860, to 30.8 miliion uniCs, and caen
anotner 41 per cent to 43.5 million 18 the second
quarter. And wnen MITL forecasts, Japanese cnirp
mskers liscen: sicthough by lav the Ministry is oot
permittec to control production, tne manufacturers
fall i1n line wvith the "forecasts”, wnich are
calculaced to satisfy the requiremeats of tne
US-Japanese satidumping agreessmnt. The proportion of
Japanese 1-Mdit CRAM productioo tnat wiil be exported
vill not ¢nsage from the fourtn quarter of 1¥87 co
1988's first quarcer, bBolding stesdy aC sbout
63.> per cent, but 1t will rise slignctly 10 tne secoms
quarcer 2o 65.1 per ceat, MITI predicts that demand
vill rise 10 concert viln psoduction, keeping prices
steady st sbout 316 sacn, Production of 250~Kbic
DRAMS , meanwnile, will peax in LYy8¥'s tirst quarcer,
says MiTl, falling off soout 1.6 per cenc to
157.7 million uniCs in Che sxcond quarter. (Reprinted
from Eleccronics, 7 January 1383, (c) 1988,
Mcuraw-Hill Loc., all rignts reserves.)

Popuiarity growth of Al

Arcificial intelligence has D2come incressingly
popuisr smong electronics firms as & Cheme for dew
products. A nuaber of nev products are being
wneroduced that will enadle the user To develop expert
systems and otner Al-Dasad syscems. Expert systems
give 8 novice the aDLLLICY o 40 complex joos, lixe



writing special software programs. bogn 3EC's
conceplual aetvori-dased language Q) soltware ool
and Fu)itsu’s ixpert 3aell cam be used Lo comstruct
exper” systems. KEC vice-president aa3 director

Y. Kato poiats out that goveroments, companies 3ad
other users will need Al programs to develop
user-friendly computers, nelp solve problems and maxe
up for the expected snortage I sottwace writers
during the 199us. Al systens are neiping to dring
softusre developsent costs down. Kato belleves tne
vorldwide warkez for Al systems may reacn

$10 billion/year in l995-2000. Trading companies are
becoming active ia the field 1n recognition of its
considerable growen prospects. For example, Maruben:
has ties vith Carnegie-eilon University.

MEC's Kato believes financial planang,
sanufacturing planning and coaputer system maintenance
and diagnosis wilil de the tnree biggest Al appitcations
10 1995-1999. Mippoa Teiegrapn & Telepnone and 3 Touvo
medicsl college nave aeveioped an Al-dDased "rneumatology
information counseliigz systea™ (RINCS) to heip patients
diagnose their proolexs over tne pnoce. XNIT nas also
developed an Al microcomputer, caliead £iis, waicn can
rua Lisp or Prolog. It has the aacnine amufactured oy
Oki Electric Industry. Mitsuo:isni Slectrac's ?SI-il
sequentisl-nference cooputer is aa offsncor of its
iovolvement 1u Ine lnstitute far New uveneratioa Computer
Tecnnology (IQT) project. 30 1s 3e<’s Cdl
(Co-operative Hign-performance sejuential Laference
machine) workstation. TIne ~apanese mariet for Al
language-processing macniaes zay rean
Y600-700 billion/year in tnree co four yvears.
(Excracted from Japan's Scondmic Journal,

21 Novesber [937)

Japan spreads 1ts worcs

Japan 13 saging 1ts scientific and Cecnnologicai
developments availsdie 0 tne Zngl:isa~speasing worid
over & Computer Aetwors.

The Japsn [aforaation Centre of 3cience and
Tecnoology (JICST) nas procucesa 2 aatadase in Engiisa
wiich 1s neld on a compucer 10 i1xv0o. 1Ihe computer 1s
linked co computers at Columdus 1a id and Karisrune
in tne FRG. European and Aseriian sZienIists <an diag
up the computers in tne west, and be connected Co the
JIGT by s link :alled tae internacionai Inline
Scientific aand Teznnicai information Networw (3Tn).

The JICST nas compiled summaries and information
on more than 400,J00 scientific ang technical articles
and reports. [t will 2e upcated witn about 18,000 new
entries each smontn. Tne point of tne SIN network,
which was set up 1n 1393«, 13 tc allow screncists to
access datapases wnerever tney are located. Sn far
®ore than &5 databsses are availadle on the n:tvirk.
Japao hopes that joining tne schese vili irirease Che
flov of information between 1ts scientis.s and chelr
counterparts in the West. (Tnis firsC sppeared in "New
Scientist”, loncoa, 17 Decemder 1987, tae veexly reviev
of science anc -ecnnology.)

Semiconductors for hostile env.rons

One of the drawbacks of si1iicon semiconductors is
that they do 0ot wors at temperatures above sdout
200°C. Mow, Japan's Tsuxuba-Dased Netional I[nstitute
for Research in Inorganic Materials (NIRIM) nas
deveioped four sample diodes made ot cubic boron
oitride that, it says, perfors tne function of
semiconductors at Cemperatures up (o 050°C. Tne next
otep, 68y researcners, voula be to develop electrode
st rials Chat can withstand equaliy Nign tempesatures,
8 tusk NIRIM says 1t will not tacale alone. If ctnat 1s
successful , the cubic bofun nitride di0des can be used
in space, N nuclear reactors anv .n other nost:le
environments. Anotner projsct thnat NIRIM nas yet to
1avestigate 1s Cne development of culic boron nitride
for use as light-emiteing (biuisn-purpie) diodes.
(Source: Cnemical <eex, = Novemver 1487

Sev joint venCure

Denx: Kagsau Kogyo of Japan and Axr lLiquide are
to form a joint venture to produce monsilane, & key
saterial for maxing silicones for semiconductors.

Toe aev venture, wvith & capitalization of Yen 1.5
o1llica ($10.5 millioa), will build & plant capadle
of producing seversl nundred tons of woosilane by lysy
tn Nirgata. Denk: will hoid & 51 per ceofk stake.
(Source. Eurogpean Chemacal News, 12 Octoper 1¥37)

Japan’s aev 1nteroacional supercoaduciivity
centre OEHS

Japan's luterasciocal Supercoaductivity
Tecnnology Center, set up vitn massive funas fros te
private sector at tne urging of toe Ministry of
Internacional Trade and [naustry (MIT1) opened ou
te lanuary. Foteign (that 1s, noo-Japanese) companies
are velcome to joim = Dut at a price.

A cosmitiee of azademics and 1ndustrialiscs
formea by MIT! :in response to the explosion of
ingerest 12 Che nev RiIGA-CLRPETATUTE SUPEFCOOQICIVLS
recommended the estadlisament of the centre in a
feport released jast Sepemoer. 1Ine cemtre will dotn
gatner an<d dissezinate wnformation and estadlisa a
iaoratory far cesearcn.

More than f:ifty cospanies, inclucing electric
utilify, eiectronic and cadle manufacturing
companies, wmining conceras, a gas corporation, steel
and glass producers, snipouviliders, car msnufacturers.
even sparx-plug producers and banks nave sigoed up
to join tne informstion centre, membersnip of
wnicn requires a down-paycent of ¥2 million (about
$10,000) piur an annuai sudscription of the same
amounc.

Tne centre will noic¢ 1nternational symposia,
s2a1aars and vorkshops, gataer and disseminate
wnformation in a nevsiecter, iavite foreign
rfesearcners to give lectures 1n Japan ana also carry
out PudilC egucallion campalgns.

The dudget for ctne informatlion cenire is notning
compared vitn tne funds going Co the researcn
iaboratory. About «0 companies will donate
YUy million eacn to set up the lavorascory and
¥l million a year for running cosCs, over and
aDove the donatioas for wnformation. TInis brings
the total budget for the centre to aboul
¥, 700 million (nearly 30 million) in 1té farse
year of operation.

Tne Ladoratory will open in Octoder this year on
a site 1n Toxyo rented from tne Tokyo Gas Corporation,
one of tne founding mewvers. Taere vill be five
fesearch labocatories covering oxide asd p~v-oxide
resesrcn, processing tecnoology, pnysical property
evalusCion snd resesrch iato the tneory. A tesearcn
Laboratory in Nagoya will slso carry out research on
ceramics.

Tne cowpsnies thst join Che laboratory can send
one of two resesrchers. And they cao also nave
asmbers on ¢he bosrd, the decision-waking oody of tne
centre. Rignts to patents resulting from ressarcn
vill be snared by Cne centre sad the company of tne
researcher Cnal maxes the discovery. According to
MiT1 officials, foreign companies are velcoms Co )joun,
provided tney pay tne fee. The centre msy also emplioy
its own resesarcners, including foreigners, 1n scairtion
to those from the companies.

®ITI 15 also studying Che possioilify of inviting
tesearcners ¢o the ladoracory from fore:gn pudlic
researcn insCiC ons, but, realizing tnat the
meabersnip fee asy be beyond the resch of sucn
organizstions, MITL will adopc & "fiexible” approacn
When determining Che participation fees when the need
arises .
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MITI has already contacted severa: U5 anc
European companies, and drocnures in sngliso nave been
sent to the US Coamber of Commerce. MIIL 1s now
nunting for s suitaole European organization Co wnicn
to send pamphlets. {(Source: HNature, Vol. J3l,
1+ January 1938)

New superconductor development programse

The MNational Researcn institute ror Metais may
begia & $140 million, five—year programme targeted at
developing singie-crystal anc thin-fila
supercoaducrors in tne fiscal year 1980. [ne tnin
files would be used in more powerful magnets 4nd Cthe
single crystals in nign-speed instruments. Tne
Research lustitute will proguce cryscais by Lowering
tne solution Cempersture Lo induce crystai formation,
using zone melting and Czocnrais«: tecnaiques. Tne
resesrch will probadbly focus oa sputtering :or
substrate production, coatlroiling tne amounts OF
barium, copper snd yttrium, and Loweriayg Ine
sintering temperature versus tne curcent Juu C.
budget approval from tne Ministry of Finance 1is
expected by January 1383. (fxtractes from Caemical
Engineering, 20 Octoper ijoi)

Malaysia

Motorola announces new wafer facilicv in Maiavsia

Motorola nss announced a nev water Laoricacion
facilicy dedicated to discrete components in Kuala
iluapur, Malsysis. The project includges tae
acquisition of a 43,000 square foot factory inm
Seremban snd tne purcnase of nign-tecn water
faorication equipment.

According to Motorola's Malaysian Managing
director, Roger bercelson, tne nev piant will be an
lotegrated Semiconductor Manutacturing Faziiity (IsMF).

Toe benefics to tnis type of manuiaciuring
concept are lower 1nventories, snorler Cycle tides and
an efficient use of manufacturing equipment and
factory space. Motorola's cusfomers :an expect
saorter ¢ycle time from tne soment an order 1s places
o the time it 1s snipped. Cycie Cime from tne starc
of silicon to snipped uniC wii. De one weex.

A core group of lo Maiaysian engineers,
sanufgcturing supervisors and cecnnicians are
currently undergoing trawning in Pnoenix \ar.).

The nev facility will be known as tne Motorola
Commodity Factory and 1t wiil be parc of the Final
Manufacturing and Equipment Engineering Croup.
(Source: Motorols Emplovee weexly Publ.,

18 Feorusry 1948)

The Netherlmds

Siewens, Philips join forces in integrated
semlconduc tor Euid

After sbout three yesrs the joint Siemens-Pnilips
Megachip project has CThis year schileved Cwo
considersole successes. Afcter Siemens presented tne
first 4-Mb1C mewory to the pudblic in March, the
Netnerlands partoer, Pnilips, imtroduced tne worlc's
first 1-¥Dit SRAM (Scacic Random Access Mecory) in
July 1987.

The joint project apsorps «U per cent of cthe Cwo
companies’ sanusl researcn dudget. Tne 5RAM project
is subsidized by approximactely DMe50 miilion from tne
FRG and Duten Governments.

Tne 90 am l=*bit SRAM cnip will o i1Ato mass
production in mid-198y. For tnis purpose, Pnilips
will open one of tne largest rurojesn production
centres for semiconductors with es.remely small
micrometer structure, at the end ot lys) in Nijmegen,
the Netherlands.

Tne first coascer—sized silicon <nip with sCatic
meoory vas presented to Netherlands :Zconowics Minister
ae Korte 1in June.

George van Houtea, & meaver of cne Pnilipe doard
ol direcrors in tindnoven, presented the Latest
compor. -2t uader the motto "tne state of the art o
suomiCr aeler SCructure WiChin 1nCegrated circuirl
tecnnology™. Tne newly unveiled L-2p1t SRAM 1s Dased
completeiy on Q105 tecnnology. As van Houten
reported, 1t 1s characterized by low energy
consSumpLi1on and Nas an access Lime ot oaly
15 nanoseconds, thus acquiring a lead:ing tole
internacionally.

According to tne Pnilips managers, the l-Mbait
SHAM vas presented at exactly tne rignt Cime.
Altnougn at present there i1s no concrete need for it,
a Large auoper Of semiconaucIors witn extremely fine
micrometer structure will be required iz tne 1990s.

Tne Ductcn expect s growing demand - especialiy in
tne consumer gooas industry -~ for dagital swiccning
Clrcullts, an area ia wnicn Pnilips 1s 1nvolved
woridwige. The company predicts future applicatiocas,
for example, :ao dizrctal television sets.

However, the static memory could slso be used in
automoolie electronics, daca processing, anc n
communications systems. According Co The proaucers,
tne component Ls destined ror portanie
baltery-operated appliances aue to its low energy
coasumption.

pes 1des acquliring actual know—now ou a difficulc
production tecnnique, Philips wosC'y aopes To nave an

sdvantage in producing consumer goods. (Source:
VDL Nacnraicnten, LU July i987)

Uaited Kingdom .

UK computer resesrcn to switen to Europe

Tne gloomy predictions of bricain’s information
tecnnology communlly were confirmed wnen Che
Government finally rejected progosals for s
£l ,000 m1liion, five-yesr resesrcn programme Co
succeed Cne Alvey project, vnich 1s nearing
compietion. Ine bulk of res ircn in information
technololy wiil 1nscead bde done CNrough the second
phase of tne European Communicty's £1,100 mallion
ESFRIT programme, Co which Britain nas contiibuted
€200 miilion. A modest nascional initiative 1is
proposed to compiement cSPRIT, for wnich (ne
Department of Trade and Induscry (DII) will provide
t1Y miliion over Che next three years, with tne
Science snd Enginsering Researcn Council (SERC)
devoting £5> miilion over five years.

Tre Alvey progrssme vas funded by £200 mllion >f
public money (througn tne Ministry of Defence, DTI and
SERC), witn 1ndustry providiag £150 million. More
cthan 100 industrial projects receives support. in
Novemper 1980, a8 commicree recommended a continuation
of the progrsame focusing lLargely oo sppiicacion of
nevw Cechnologies, witn the government conlridbuCion
1ncreasing co £425 milliom.

Tne Government's response CO thase Proposais is
contained 1n 8 wnite paper pudblisned io January,
Barking the compietion of sa extensive 10CEroal review
of tne DTL, inscigated Oy Cne nev secretary of scace,
lore Young.

Also snnounced 1s the DTL's contrioution Co &
national programme of resesrcn 1nto nigh-tempersture
superconductivity: a total of £8 mullion Co be mace
svailable over three years, Dul tnere 1is no news yel
about now or to whom.

To strengtnen iinks beCveen Dusiness and
education, the GOvernment Proposis thal v per cent of
teacners snould eacn yest "have the opportunicty to
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gain some personal experience of the worigs of
business™. An extra £5 miilion will support advanced
tecnnology in scnools and furtner education colleges,
snd The Teacning company icneme, wnich enables
gradustes to undertake projects in companies, will dve
expanded. (Source: MNature, Vol. 3ii, 2l January 1¥33)

IbM co build universities’ cooputer centre

IbM announced plans o set up A supercomputer
centre for academic research, to serve some
1,300 scientists. Tne location of thne centre, wanicn
vill de jointly funaea Dy [bM ana universities, will
aot be announced for two montns, TROugn Glasgow and
Cawdridge are both favourea. I[ne centre wilil de one
of five that InM plans to build across western Europe
at 8 cost of £« mllion.

The anaouncement followea a meeting of
representatives from acadeata ang industecy in
October 1987 at the {oval 3Society. The meeling
examined vays of injecting additional,
privately-funded computer power into Digner education
and university researcn.

It marks a change in approacn Dy Cne Government,
wnich in the past nas Lnsistea ChaC contracts for
wmiversity computer fac:ilicies Je put oul to tender.

The meeting accepted a scheme 1n walcn
iodustrialists would sponsor computer systems by
matcning wniversity funds pound-for-pound.

Tane Computer poard, tne part of tne Deparcment of
Education and Science that oversees university
computing, insists, however, that the new scneme will
not alter cthe principle of open tendering, wnich will
temain for 90 per cent of comouter requirements.
Iadustry would provide top-up money for novel
applications.

The (bM schneme, wnich is wortn at least
£2.5 sillicn over tne next two years To Britisn
resesrch, Wwill increase the computer povwer availadle
to researchers vitn problems to solve tnat require
"nuaber cruncners”. Tne company wants o set up 3
centre based on an Isx JU3s SuUE computer.

This 1s 8 daca-processing mainirame equipped witn
nardvare and software to enadie 1L to carcy out
vectorised calcularions. There are four
3090 computers in use at Britisn universiCies and
research centres at the moaent.

The five European computer centres will de linxed
to their counterparts Ln Che US via the European
Academic Resesrcn Network.

Coroell University i1n New Yorx already nas an
InM 3090 600: snd developed s version of Fortran, s
computer la gusge for scientists, for psrallel
processing .u collaboration with IoM. Tne company
says briti,n resesrcners will be free to do wnat tney
vant vith their cogpu’er.

Pr grams written for supercomputers made by firoe
such # Crey ca) be vritten almost entirely in
vectc 1sed core, while programs for tne I(BM macnine
have ~ans:d- cably less vectorised code.

The machine could none the less make a valuaole
contribution outside Che CNree mWain supercomputing
centres at the Rutherforc Appletcn Ladoratory,
Msncnester University anc london University,

In addrction to the JUYU, IpM croposes o give
ovay an additional five so-cailed vector facilities
which can be added to JUJU computers Co furn them into
ausber crunchers., [8M will suppiy tne vector add-ons,
worth €£1.5 miilion, as part of an existing rrojraome
of support for six centres af Camoridge, Oxford,

Mancnester, Londoan, Cranfield an¢ Glasgow. It will
give 3 furtner 20 vector facilities Co otnexr European
ioM users. (Tnis first appeared 1n New 3cientisc,
tongon, 3 Decesber 1987, the weetly review of scirence
ang technology.)

Britain names 1cs centre for superconductivaty
researcn

Tae site for oritain’s university research centre
for nigh-temperature superconductivity has been
chosen. Cambridge Universily vas expected to de
recommended as Che site, but tne final decision resced
vith the Science and Engiceering Researcn Council.
Inis 1s che first of the controvers:ial centres,
sultidisciplinary research units tnat focus om areas
Of sClence LNAT Cthe research COuncils and the
Government judge to De 1mportant strategicaliv. Tney
are expectea to absord a rowing portion of Cne
science budget.

Camdridge was competing vitn a joint bid fros
pirmingnam and Warwick Jniversicies, and with one
consottium led by Liverpool University. Decisions are
expected early 10 IhNe Dev year o0 several more ceatres
under the aegis of the Science and Engineering
Researcn Council. Tnese include centres for surface
science, molecular science, and semicoacuctors and
novel materials.

Tne other researcn councils have said liccle
apout tneir plans for resesrcn centres. The ledicsl
Research Council is preparing plans for one centre,
wilch would be run directly by the MRC i1n the sase way
as 1ts existing researcn ceatres. 1IThe new centres
glanned by the SEIC will be funded under tne existing
dual support schneme.

Tne SEAC may sanounce the nome for tne
semiconductor centre 1o mid-January. It 18 beiievea
that the council's review panel wants to shift
researcn svay from silicoo Lo never research
maCerials, such as gallivw arsenide.

For the main baccn of centres, the council waacs
tne assessaent team of tne review panel Co visit all
shorc~lisced sites by 31 December. applicants will
make detailed submissions o Che reviev panels wnien
viil select two proposals for each centre. Tne
council nopes to decide on the sites io Fedruary.

Otner aress on the SERC's list include
applications of lasers in msaufscturing, engineeriny
design, process technology and large-scale
appiications of nign-tempersture superconductivily.

Tne council expects the host university or
colleges to share the costs of rupning Che centres.
Tney viil nave & full-time director, a macsgement
committes aad a mixture of core staff, secondees from
the nost i1nscitutes, visiking academics &0d ecientiscs
from i1ndustry. Althougn moet of Che work vill de
strateglc research, the cenlres vill De adble o devote
up to about one fifth of their sctivity o contract
resesrcn. (Tnis firet sppesared in New Scientisc,
London, 17 December 1987, the weekly reviev of science
and tecnnology.)

UK firms fund technology centre

In a move to forge closer links Detvesn
scientists and induscrialisCs 2 £6 million
industry-funded Centre for the Exploitstion of Science
and Tecanology ((EST) based in Msncnester was lsunched
last Novemper.

The cenctre will sonitor scientific sdvances botn
1n tne UK and worldwide and seC up a daCadase wnicn
c8n De sccessed by tne companies supporting CEsT to
nelp them in planned researcn progracmes for future
products.




The companies will contridule cerxel 1nlormation
to hignlignt areas of commerciai interest.

Sir Robin Nicnolson, a direczor of Ziuikington, is
cnairman of tne group of L8 companies wnilh nave eacn
coutributed £250,000, wnicn, wrtn Ll militon of
goverument money, wiil be usea o Iuna tne
Manchester-dased centre.

CEST will identify specific aras oI interest ana
cover tnese in detail. Aitnougn tnese Ifields of
interest have not yet been fully derined, 3Sir Hooin
said that the ceatre will de looking at tecnhanologies
wnicn will result in products in [ive Lo Cen years and
suggested that likeiy cand-asates are
varm-supercounductors and flat-screen aispiays.
(Source: Electronics Weewliv, 1o Novemver iYoi)

Electronic enzineers cali for researcn-linxea Lax
scneme

britain’s electronics industry is appealing to
tne Government to reduce cOrporation tax and introduce
s tax-incentive scheme O allow greater investment in
tesearch by private industry. ciectronlcs
sanufacturers are ciaiming tnat because of an
increasingly cospetitive world market ana tne need to
snov high levels of profit co meer City expeccatious,
funds are being cnannellea into marketing exiscing
products abroad, resulting in a rationing of researcn
and development expenditure not Defore seen 1n this
decade.

A government wnite paper (policy docuwment) on
civil research and developoent, publisned last summer,
concluded that additionsl researcn and development
stisulated by tax iancentives 1n tne ten countries
studied in the survey was rougnly one nalf of tne
tevenue foregone by tne Treasury, "so tnat the average
cost-effectiveness is low™. B

The Electronic Engineering Association, nowever,
believes that the earlier study neglectec %o examine
1n suificienc detail tne long-term advantages of the
resulting incressed investaent in researcn. Tne
association is reiferating Chne argument for tax
incentives 1n a document submitled 0 tne Covernzent
advisiag oo ways [0 promote 1ndustriai growen.

The Association proposes 3 concomitant tax
allowance of 150 per cent on researcn and development
revenue and capital expenditure, insCead of tne
present 100 per cent. Such a move, 1C claims, would
enable researcn and development invest- :nC Lo 1ncrease
by 13 per cent eacn year and, on the Siiis of
10creased sales and “he reduction of tne imdbalance 1n
trade (currently running at a £12,000 million
deficit), it would take only tnree or four years to
compensste che Governmant for tne lost tax revenue.
The Associstion beslieves that 1t would be relatively
sizsple for the government Co ensure that Cax savings
vere being invested in research.

Tae Government nhas persisiently implored industry
€0 invest more of 1Cs OWn mOney in researcn and not
depend on State funds. It cites figures from the
Orgsuisation for Economic Co-operastion and Development
showing that less than 00 per cent of total researcn
snd development carried out by brifisn industry 1n
1985 was funced from industry'’s own pocxet, compared
vith 67 per cent i1n the United Scates, 72 per cent in
France (in 1984), 76 per cent in [taly, 8. per cent 1w
Federal Republic of Cermany ans 938 per cent in Japan.
(Source: Nacure, Vol. 3sl, 21 January 1388)

Plessey readies a high-power process lof buiiding
microvave waAs ils

Plessey plc nas developed a praciicai, nign-yieid
g8llius arsenide process that 1\t claims will soon de
tuwrning out hign-performance microwave integrated
circulle capable of dissipacting up to 5 w. Developed

at tne company's 3-> Group Ltd. in Towcester, ua, tne
process doasts U.3-jom gate lengtns, two-layer
metalizaCion using {oiyimide insulation, and a
tecnnique for etcning wells in tne dack of tone vafer.
Tnis means goia can be filled 1n beneatn nign~pover
transistors - lLeaving a layer of GaAs oaly 5upm tnick
detveen Lhe Lransistor and tne gold neat sink.

ttening welis in tne dacs or tne vafer iels Plessey
use vafers twice as tnick as the iQ0par norm, wnich
improves yield: tne 20u-im=tnick vafers o not breax
as often. Tre first proaucts made witn Cthe process -
probably wideband ampliifiers ana switcning carcuits
for pnased-array antennas - will be availablie in June,
the coampany says. (Heprintes from Electromics,

@ Feoruary 1983, (c) 1983, McGrav-till Inc., all
F1gNts Tesirved.)

A wnole run oOf new contracts for Plessey

After tnree years of negoriations with various
American, Japanese ana European competitors, Caina nas
Just seiected tne UK electronics group Plessey to
sup " ° 1C wiLn Coe Dritish digital telepnone exchange,
the oystem X. [ne pricish group nas aiso just signed
an gzgreement witn Noxia, the Finmisn
telecommunicacions and electronics group, for tne
distribution of 1ts LSDX praivate telephone excnange.

For Plessey, tne Cninese contract whichn is part
of a wider project for raiiway eiectrificacion and
financed by tne Overseas Econowic Fund of Japan
follovs an 1denticsl order placed six moutns ajo by
Colombia. Plessey nas anoounced that the excnanges
would have s capacity of 24,000 ilines.

Plessey is also enceavouring to 1ntroduce into
the Soviet Union and puigaria ics ISDX system, whicn
is & very powerful excnange capavle of managing very
large private company cetworks for voice ang data
transmission - 10 tnis Tespect an agreement is about
to be coacluded, depending nowever on tne ruies for
the exportaction of hign~technology products to the
East. (3ource: »sulletin IpIPRESS, No. 1l54/0o0,
Novemper 1987)

Mezaoir developament 1n 3cotland

Tne Motoroia facility ac East Kilbride, d>cotiand,
is belng equipped for a l.lum RQMOS process. It 1s
expectes tnat LM devices will be availabie for
qualification by tne third qusrter of 1988 witn
initial producrion quantities by tne iourtn quarter.
veneral program manager at Kilbride, parry Waite, said
that the company's primary objective i$ CO support tne
European marxet from witnin Europe, but in addicion,
production wiii be for Cne worlcwide marker.

Motorola is the secoad company CO announce that
1t wvill manufacCture megadbiC cnips in britain,
foilowing tne Japanese NEC. (Reprinted vitn
permission from Semiconductor International Magazine,
February 198d. Copyrignt 1988 by Canners Pudlisning
Co., Des Plaines, [l. USA)

Usa

Development support for parallel processing

Tne US Government should provide more support for
development of paraliel processing computers. Tne
Office of Science & Tecnnology Policy end tne Federsl
Co-ordinating Councili for Science, Engineering &
Tecnnology recommend spending 31.7 billion over tne
next five years, in adaition to tne $5U0 milliion/year
slready deing spent on nigh performanse computing.
Tne wovernment snould especially support tne
davelopment of softwvare for parsilel processing
macnines, including algorichms, langusges and
developaent of machine vision and speecn recognition.
Tne Depurtnent of Defense for seversl years nas deen
supporting artificial iateiligence cevelopment for
milicary uses.



Meanwnile, IbM nas announces tnhat 1t will support
parallel processing computer Jdesign researcn deing
performed by S. Cnen, tne desiyner ol tne Cray X./MP,
vno recently set up Nis own company. \Extracteg trom
New Scientist, 7 January iv53)

MCC superconductor 3Tudy N3s LI Dackers

Thirteen companies nave joined the
Microelectronics and Computer Tecnnology Corp.'s
research study into electronic applicetions ot
high-temperature superconductivity. MCC began
studying the materials last summer, concenfrating on
using hign-temperature supercomputers as interconnects
in super—cooled computers. Future work will iaclude
thin-filw deposition ana superconduciing miICro-chips.
(Reprinted from Electronics, 18 Feoruary 19548,

(c) 1988, McGraw-dili Inc., all rignts reserved.)

Additional support for supercomputer development

Supercomputing development should g2t an .
additional $1.5 billion of goveramen: support over tne
aext five years, according to the Society for
Industrial & Applied Matnematics. TIne fuands are
oeeded to accelerate crzation of innovative naraware
and software, develop new matnematical techniques and
develop new university curricula Co attract students
Lo computer science and engineering. Softwvare
development 1s lagging benind otner developments, and
demand for supercomputing is already beyond tne
capabilities of existing macnines. (Extracted from
Science News, 21 November 19d7)

MIMIC program

The goal of Phase [ of the US Department of
Defense's Microwave/Millizmeter-Wave Monolitnie IC
progras 1s to produce tnese Gaas ICs at a reasonaole
cost. The Department of Defense expects to lec
Phase ] coatracts in April i388. Tne MIMIC market 15
expected to de wortn $1.78 million by 1997, versus
$64.4 million in 1991, and 34.5 milizon in 1980,
according to Electromicast. Tne MIMIC program is
designed to provide tne military with microwave and
millioecer ICs cthat are required for tne new
generation of radsr systems, smarC wmunitions, and
radio-frequency communications. Tne key 1s to figzure
out how to duild chese chips at a praccical cost,
according to E. D. Maynars, director of computer and
electronic tecnnology at the Departmect of Defense.
Currently, manufacturing remains airfficult and costly,
probibiting the use of MIMIC devices 1n most military
programs. Tne Department of Defense intends Co invesc
some 341 million in tne fiscal year 1938 and
$50C million over seven years in tne MIMIC program.
(Excracted from Electronics, 16 Novemoer 1947,

(c) 1988, McGraw-Hill Inc., all rignts reserved.)

Texss vins R&D centre

Sematech (Santa Clara, CA), formed as an
experimeatal electronics industry research consortium,
will build an RAD centre in Houston, Texas.
Participants include international business Machines,
digics) Equipment, American Telepnone & Telegrapn.
Althougn there are no chemical company participants,
Sematech will concentrate on sreas of interest to
electro-cnemical suppliers, such as silicone and
gallium srsenide incegrated circuit materials,
photolithograpny, packaging, etchants and dopants.
Semacech will focus on developing ways Co improve
manufacturing techniques, especially increasing
yields, (Extracted from Cnemical Week,

20 January 1988)

Universits opens Center for Dependabie Computing

Piccsburgn's Carnegie Mellon University nas
esvsblisned & Center for Dependaple Computing to omeet
s groving uneed for reliable computing to protect vical
inforaacion stored in automated systems. The centre

will concentrate On researcn, evaluation and
development of fault~tolecant computers ana reliacle
software to apply to lite-critical systees, process
control 1n manuraccuring, CTansactioo processing ana
otner large automated commercial and mil:icary
systems .

Tne COC's first fault-tolerant computer 1s a
Stratus XA 2000 sodel 100 continuous processing
systen. It will be used to predict nardvare failures,
wntegrate parallel processing, and design naraware
arcnitectures. The umit will also be tested as an
ulrra-reiiable file server for a distributed computing
environment sucn as the Andrev systes, QiU's personai
computing network.

Tne centre vas funded by tne National Science
Foundation, tne Office of Naval Research, NASA, the
US Army and (oM Corp. Equipment was donated by
Digital Equipment Corp. and Stratus Computer, Inc.
(Extracted from Computer, October 1937)

AlTco unvells a semiconductor 1ndustry project

Artco, a unit of sritain's BOC Group, proclaimec
1ts "commitment to the semiconductor industry” by
sanouncing plans to construct s new researcn aud
development facility in Researcn Iriangie Park, KN.C.
The 36 miliion building will be located near the
Microelectronics Center of Norcn Carolina, wnich nas
been vworking on vays to reduce contaminant ievels to
boost yields of semiconductors. airco says its
facility will concentrate on methods to limit
coutasination from gases in coaputer chip manufacture
and distribution. Airco plans Lo produce rssearch and
development quantities of specialty gases for
microelectronics, inciuding silane, in "clean room
conditions”. (Source: Chemical Week,

11 Novemper 1987)

DNA fingerprinting database to finger criminals

Tne worid's first cosputerized data bank of "DNa
fingerprint” 1information on convicted criminals 1s now
being piranned. Tne California attorney general's
office nas begun studies ro derermine the Dest wegnods
for collecting and storing data, and expects Cne
datasbase - wnich vill be used to idencify and
prosecute tepeat offenders - to be o3 line in
3-3 years. Questions over how the data will stand up
1n court may delay the database’s applicabilicy.

Scate forensic scientisCs are investigsting
seversl ometnods for anslysing samples to be enterea
into tne database, and they are unlixely Co select tne
method developed by Alec Jeftreys of the University of
Leicester, wnicn has been used successfully i1n
1mmigration and forensic csses in the United Kingdom.
Tne Jeffreys method uses probes for nypervarisble
minisatellite DNA, snd produces a complex pstCern of
bands that may be difficult to store in a database anc
compare reliably Co nevly run samples. Dsts storage
and compsrison will be simpler wign cthe single-locus
or dot-slot approscnes, sccording co Steve Helslsy,
cnief of forensic services in the California attoruey
genersl's office.

The dot-blot techaique 1s comsidered less
Labour-intensive, WOrks oo the degraded DNA of
forensic Jamples and requires oaly 10 sanograms of
DNA, an ssount obtsinsble from s single hair root.
Tne 0.1-1 microgrsms of intact DNA necessary for
single~locus analysis :8 obCainadle only in
60 per cent of the cases, sccording to Jono Winxler,
president of Lifecodes, s Newv York compsny cnat
specislizes 1n DNA anslysis.

ideally, tne DNA sasmples for tne databsse vould
be anslysed 1n several different ways, says Helsley,
because the tecnnique used in & particuler case may de
dictated Dy the smount and condition of tne DNA
avsilable for snalysis.




Whatever aetnod 1s cnosen by Calitornia,
defendants snould have a source for an inaependent

slternate test. (Source: Nature, Voli. 331,
21 Jsnusry 19338)

Nvet to Microsoft

Microsoft Inc. is eager to press anesd with a
major software licensing deal 1a tae Soviet linion
covering MS/DOS, but it is being stymied by the
Soviets' lack of software copyright protection. Tne
Soviets already have an operating systea derived from
MS/DOS and Microsoft 1s esger to protect icself from
furtner copying before it enters the marxet
officially. One possibility 1s cowpensation for past
copies, but the Soviets are reluctant to agree. TIne
USSR has copyrignt protection legislation under
proposal, but 1tas buresucracy 1s taking a long time CO
settle tne issue. (Reprinted with permission of
CATAMATION® wmagazine®, 1 February 1388, copyrignt
by Technical Publishing Company, A. Dunn and
bradstrest Company - all rights reserved.)

Perestroika and the personal computer

The grestest challenge facing Eastern Europe is
the videspread introduction of computers in industry,
scnools and st home. For a long time cast European
governments considered personal compurers a
dispensable luxury, wnose most discuroing sice-effect
vas the independent iatellectual activily it mignec
stimulate. Governments now appreciate tnat toe
success ful introduction of computers ianto industry
requires tne development of 8 popular computer
consciousuess. As a consequence, iC 1S 1n the
production of personal computers, for use botn at home
and io offices, that there nas deen tne most dramalic
growtn in the past tnree years.

There are incernal arguments, nowever, about
vhecther to concentrace on building up radigenous
industries and risk deing LU to U years benind tne
West, or to import computer Cecanology.

by Western scancards the nome computer 10 fne
East is as rare as a svallov 10 winter. In the Soviet
Uoion the number of owners 1s negligidie. Poles can
buy anyching on tne black marxet, Dul wesctern nome
compuCers start aC around the equivalent of $1U,0UU 1n
tlotys and 33,000 in treasured nard currency.

It is only in East Germany, Czecnhoslovasia and
Hungary that sn average housenold nas a real
possibility of obtaining one. The Czecnoslovak
Covernment 1s 1mporting Snarp personal computers for
home use which cost just under $600. Tne average
woatnly salary is $184.

In June 1985, prime ministers from the countries
belonging to tne Council for Mutusl Economic
Assiscance (QMEA) gatnered in Moscow €O sign Cne
so=called Couplex Plan for the Development of Science
snd Technology to the Year 200u. Tne main sim was €O
&void the duplication of R6D in the Egst European
countries, and exploit the scientific resources of tne
socialist communiCy 10 1Cs actempe to Keep up with
tecnnciogical developments in tne West.

In certain aress, noticesoly biotechnology and
Tobotics, this has happened Lo an excent, not so
Mmich Chanks {0 Che massive resesarcn centres [ounded
in Moscow, but through a sctring of dilatersi
veotures. The Sovier Union nas set up robotics
projects witn sulgaris, Czecnosiovaxia and East
Cermany, theredy msintaining close control over tne
induscry.

The pnilosophy of co-operstion does not seem o
vork so well with compulers. Witn the exception of
Romanis, whose ReD programme nas been going into
reverse through lack of funds and otner problems, tne

~a
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Zascern Dloc coualries are developing cosputer sysCems
in compelition with each otner. IC is a strange
rivairy, nowever, since 1t does oot result in mproved
products. Hungary 1s the leading softvare producer in
Easctern turope;, 1indeed, LT Qdw procuces a raange of
games and even spreadsneets for the Wescern market.
bulgar:a nas nad = problem with softvare as

Ljubin Kozlev, the vice-cnairman of tne Associacion of
the Electronics lndustry in Sofia, admits. but it 18
also because oace an RaD projecc nas starred in
oulgaria, it mereiy has to fulfi. a set of
predetermined targets vhile tectnological developaments
are overtaking those targets. This has led to
frequent difficulties - in particular vhen one East
Eyropean country 1mports computers from another.

ootn the bulgarisn Pravets and Czechosiovax Tesls
Orava 3-b1C computers are notoriously unrelisdle.
Tnere nave been numerocus breaxdowns and users cannot
get machines repaired decause service facilities nave
not been seC up in Che imporing country.

QMEA nas now decided to co0 sometning about tnis.
AC the end of last year, megDer governmeunts vere oue
L0 set up an organization called (nternational
Computer £quipaent ({EIM), 1n0 Moscow, and anm official
announcement 1s expected very soon. IEIM wi.l aim to
co-ordinate the RaD being carried out 10 tne
individual countries vitn computer systems
applications . and also Co end the wasteful rivalry.

One key question which will undoubtedly be
discussed vithin tne [EIM forum is tne willingness of
East Germeny to co-operate. Not surprisingly, cne
Esst Germans are leaders in domestically produced
computers. Tne largest producer of personal computers
in Eascern Europe 1s the Robotron electronics firm,
based in Dresden. Tne bulk of tnis output is for
industrial use, but the Government nas encoursged the
creation of training centres throughout the country
where people can learn computer skills in acdiCion Co
the schemes organized by 1odustry.

According to Western reports, in Eastc berlia
alone there are an estimated 5,500 industrisl
computers, 31,000 CAD/CAM inscallations and
73,000 1inaustrisl rovote. Tne spread of CaD/CAM
systems i1n the capical sione far outstrips tne oumder
10 use CnTougnout the entire Soviet Unlon. BuC
because of 1Cs special economic relationsnip with tne
FRu, East vermany has always existed 1c & class of acs
own in Cne spnere of compucer production. Robotron is
slready producing a 31-oit computer while the Czecns,
Poles and bulgarians sre scill struggling to overcome
tne intricacies of ctheir 16-bit personal compulers
wnich are, nowever, compatible with IbM AT and XT
macnines.

Tnis is not to suggest thaC vithout co-operstion
from East Germany the others are lost. Despite the
shortcomings, bulgaria Bis made remsrkable progress in
the psst three yesrs. The country has proved
particuiarly sdepc at circuawentCing COCOM regulsrioas
wnicn prevent Western countries exporting certsis
techaology to tescern Europe.

Despite tne efforts of 1te asllies, novever, it is
the Soviet Union which wmust make Che lesp into Cne

computer age if the CMEA couatries are to stand s
chance of competing witn Western producfion
processes. AL present, despite Corbachov's
exnorctations, the Laplementation of computer
technology, vitn the single exception of the military
establishmenc, Nas been very poorly managsd.

3iNce Cne congress, tnere nas been an imporsnc
snift cowards the production of office computers - to
tne benefic of wansgers and planners - wnicn should
facilitate the decentralization of ecoo mic
decision~making envissged by tne Soviet sadership.
Togetner wirn Eas’ .ermsny, Che Soviet Un on 1s
ivesting Neavily 10 tne developmen: of s digitsl
telecommnications systew,




Tne aim of the congress 1s "to ger a computer
Vith spreadsheet, vOord processiny anu catadase
facilities in every factory”. ia terms of sortware,
toerefore, the Soviet planners are loox1iny botn to the
West and tneir own East European alires. Managers are
novw snowing 1aterest in LoCus l-I-3 for the
spreadsneet.

Thne Soviet indusiry flas nov Caugnt up with the
otnher Eastera bloc countries in tne production of
16-biC minicomputers, manufacturing apout 3UU units a
month. Pernaps more significantiy, i1t nas up to
10,000 mainframes already instalied in factories. it
produces its own computer equivalent to the IsM 37U,
but there .s a serious snortage of peripaerals.

The statistics suggest tnatr Eascern Europe 1is at
last stumbling into the computer age. bul Chey are
oot sufficient to give a true prcture of computers in
socialisc society. Scnoolcniidren iearn programming
wiCh tne help of old televisions wnicn rlicker
constautly, on keybosras designes in tne early i¥7Us
and witn keys wnicn stick. To tne wWesterner, the gap
10 computer tecnnology between Zast and WesC appears
enorwous and unbridgeadlie. ’

Tne West has, of course, contributed to tnis
backwardness, thanks to tne often vindictive COCOM
regulations, but this 1s not the primary cause. (Tnis
first sppeared in New Scientist, iondon,

11 February 1985, tne weekly review of science ana
techaology.)

Yugoslavis

Yugoslavian 32-pit computers

Begioning 1n tne autum: tne Klagenfurt (auscria)
office of the Yugoslav firm Iskra will begin seliing
32-oit computers, according Co the Reuters aews
agency. AL present Che Qachines, answering to the
name Trident, are assemdled witn lacel Buldo and
Motorols 68010 microprocessors out tne new design wili
be based on 80386 and o38OV types. TIne more powerful
machines will be supplied with tne Xenis operating
system and IRMX basic software, iater they wiil also
sell Micro VAX type macnines, Lskra Deita Computers
announced. (Source: Computerwor 1d/Szamitaslechaixna,
No. 16, 12 august 1337)

VILI. PFACTORY AUTOMATION

Comay advanced flexidle worashop exnibitad in Milan

At Milan's 7th EMO, the worid mscnine tool faar,
where the vorld’'s leadirg manufacturers of flexibie
systems vere exhibiting their products, the engineers
of tne Fist Croup's sutomation company erncted a
2,000 square metre stage as s display for two flexiole
mecnanical processing systems, a flexible sssembly
line, and a robotized laser welding cell. Overali, s
nign cech display vortn severai billion lire, mansged
entirely by s distribucted information system capable
of performiag production planning, control and
gonitoring functions. In shorc, the unit operates ss
s fully operational "sutomatic factory” comprising
four workshops interconnected tnrough a digital data
processing arcnitecture capable of integracing
applications involving differert functional levels and
of linking tne ccapulers to ¢ : worksnop equipment.
"This means that CIM [Comput.r Lntegrated
Manufacturing] has now become a standard product tor

us”, comsent etne Comau engineers,

The four integrated "snops’ on diipiay at tne
Milan fair represent an squal number or applications,
which nave aslresdy been sold to four drfferentc
factories of ctne Fiat Group. [ne largest of tnese 1s

the M5 [Flexiole Mamufacturing System;, a unit used
for macnining steel and lLignt-alloy prismatic
components. [ne systes i1s CO bDe insCailed in ocae Of
Comau's five Turin plants, vnere the mechanical parts
of Saart rodocrs - s family of newiy developea,
$1X-3X1$ rodoCs - a.e manufactured.

The operations performed by the systez include
wiiling, boring, tnreading and spot—facing of roout
forks and arms. Tne system arcnitecture comprises a
Msr-15 machining cencre, an Msr-Standard machining
centre, ao autosated gauge station wnere the finished
units are cnecked, a presetring station, four snuttles
for inserting the pailets into tne machining centres,
an automsted central storage unit capable of
accomsodating 800 tools, and & rodot-cootrolled
trolley for tne movement of tools ana products. Ine
entire unit 1s controlled by a data processing systen
Dased on a compurer linked up to the mumerical
controls Of tne machines, wnicn 18 capable of
controlling up to lo difiereat processing fuaccions.
Tais "™MS 1s supporied by a smaller system designea to
process circuiur units and teacuring an Msr—i5
machining centre, a Gemini Cturning centre, and a
quallity coatrol gauge station. TIne products ana tools
are conveyed and nanaled witnin the system by a 7-axis
Smart roo0C equlpped wilh a gripper changing device,
required for nandling ot all tne different parcs. Tne
total number Of units to De manufactured can be variea
during operacion by adjusting the data processing
networx as necessarcy.

Tne rovotized asseably line for homokinetic
joints, exnibitec at tne fair, forms part of a larger
assembliy system, whicn 1s to be installed in Fiat's
Cassino planct, and wnicn 1s based ou tne use of the
new Cartesian robot known as Mast. The operations
consist of tne assemdiy of 10 cifferent cowmponents,
witn productivity of 2i5 units per hour. Tne lLige,,
ioaded and unloaded by the rovots, 1s ted Dy & guided
trolley. In tne assembly cell proper, three rovot
arms perform all tne operatiocns, fitting the core,
ball cage and an elasiic ring 1nto the Dody OL tne
Jjoiat.

However, the most striking nevw system 1s the
roootizec ceii used tor raser weidinyg of automoolle
bodywork tnat Comau 1s deiivering to Ferrar: at
Maraneilo. Welding nead movement 1s conlro.ied OV a
customized 5.5V Smart rocot desined witn an
integrated Laser beam propagatiou system, s set of
copper mifrors allowing the passage of 5-KW laser
beams . Tne rooot i1s programmed Co perform the velding
on one body al a Cime and 1s governed by an “open"
control unit thal can easily integrate sensors and
other inteiligent subsystems.

The Etnernet communications network is tne dsts
processing system wnich transforms these individual
lines inco one of the very few CIM systems existing
todasy. TIne ares control systeams, two CAD-CAM
stations, snd the production manageaenc sysCems are
sll linked to the Etherne: network. Ln this network,
normai telepnone cabies, coaxisl cables snd broadband
cables can oe used simultaneously, which means tnac
different communication protocols (Decnet, MAP and
TCP-iP) can coexist. Therefore, the user may Operate
with this systes for any spplication wnatsoever,
regardless of the communication mode employed. by
exnipiting this systes st the fair, ve sre trying to
snow people tnst tne introduction of sn inCegrated
systex, based on networks snd machines cspsble of
groving witn the dedands of the company, s 3 process
tnat can be implemented gradually, over time,”
Comau's top executives voserve. ''Inis 1is an
approacn wnicn offers medium-size companies slso
an opportunity to caxe sdvantage of CIM cecnnoloygy
wnile safeguarding and easuring Che compatibilily of
the investuents slready made.” (Source: 1L Sole 49
Ore, 27 October iv87)




More manoeuverability and lifting capacity with
Sweden's ASEA IKBJUU0 tooot op spoty o

The IR0-3000 is the second meamber of the new
generation of ASEA robots. In a way, 1t 1s tne D1y
orother of the IRp-2000, altnougn younger. Viewed
from tne standpoint of aspect alone, the two robots
appear identical, except for size. Iln reality, the
essential differenc: lies specifically in therr
respective lifting capacities, wnicn in the case ot
the IRD=-3000 has “een increased to 3V kg; but the
technologies used in botn are identical.

The machine is a 6-axus rovoc, featuring an
excended vorking span, nence vell-suited to
applications such as water-jet cutting, laser cutling,
and spot welding. but primsvily, this robot 1is
designed for materials-nandling and machine-tooi~
serving spplications. Lts speed and accuracy
characteristics also permit 1ts use in assemdly
operations.

To begin with, its axis-: angle or rotation 1is
more or less 180° at a maximum speed of 1Ub° per
second. lts otner characteristics of freedom and
speed sre: for axis 2 (arm): +%° to -110°, atr 100°
per second; for axis J \upper arm). from +ou° o
-60 , at B7 per second; for axis & {wrist
rotation); 200° in eacn direction, at £23° per
second; for axis 5 (bendinz): 120° in eacn
direction, at 224" per secon¢; and for axis o
(twisting): more or less 250", at 213° per second.
Its repeacability througnout 1s accurate Co witnin
20.15 mm.

7rom a rigorous "matnematicai"” viewpoint, Chese
charscteristics are perhaps roC very meaningful,
except to paccticularly xnowiedgedbie specialists.
Furtherzore - and this snouid avaken tne interest of
those responsible for materials nanaling - this roocot
is carable of simultaneously serving two furo-pailers
(800 x 1200 mm) placed side by side eitner aiong thei-
respective lengtns or respeccive widtns,

. Ilts most extended zone of manceuverabiiicy 1is
situated at a heignt of | mecter from the floor; tnat
is, at the normal height of loading/unloscing stations
and conveyors.

Different assembly configurations are offered as
options, snd 1n parcticular that of tne inverced
position. In this configuration, tne upper arm can De
lifced very hign, thus allowiny greater freedow for
the lower arm, and enabling tne completing of full
revolutions witnout difficuley.

Ites 30-kg lifting capacicy was not arrived at by
chance. The fact is tnat the sverage veignt of
mschine-tooled pieces 1s kepc, to tne extent possible,
at & asxioum of 10 to 15 kg, so thac tney can be
relatively easily hanaled by a numan operator. Tnus,
if the arm is equipped witn a dual gripper, it can
nandle two pieces at & time, resulting in an
appreciasble time gain.

On the otner nand, i{ 1ts inscaliation 1s Co be
made simple, its control system musc be capatle of
communicating vith sll the equipmenc the rodot 1s
inotended to serve.

The control system of tne IRp-3000 is equipped
vith the most widely-used series ang parallel
communicaCions inCerfaces, enudling 't to dialogue
with che vast majority «f numerical controls on tne
market, using & very simple profocoi. in addition o
these communicsCions ports, tne control 287 nas
64 numericel 1Nput and o~ outpul Cerminals, as weirl as
four anslog inputs and four outpuls. [ne robot can
thus De putl CO WOrK in a very comp,ele environment of
sensors and asctuators., At any Ziven Instant, the day

can contain & principal program and Y9v¥Y subprograms.
les memory capacity 18 64 K-octets (K ergnt-bac
bytes|. A total of 2,50V positions of cuabers can be
recorded. A battery power pack provides bacxup for s
minimum period ot 1,000 hours.

Cerctain software functions are iutegrated, such
as tool co-ordinates, paliet:ization functioms,
overload tests, alignment functions for the multiple
grippers, provision for programming eignt grippers,
and management of the compressed air and electric
power suppliles.

Numerous peripnerais have been developed for
msterials-nandling and mschine-service applications.
Tnese include tool changers, tool holders, and
grippers ... It snould be noted also that tme air and
electric power supplies are available sll thne wvay up
o the pincers.

Tous, wnat the Swedes are offering is oot ouly a
new robot, but actually a conerent line of
robotization equipment. (Source: Electromique
Industrielle, 1 September 1987)

ESPRIT manufacturing c ications network

After a4 two-year resecarcn effort, tne first
reai-scale application of the ESPRIT-CNMA
(Communication Network for Manufacturing Applications)
researcn project was presenced at Hannover, FRG. Tne
acronym stanags for tne European version of [ :ie MAP
“"automated Factory” protocol, an inauscrial
commnication standiard wnicn has been under
deveiopment since tne early 1930s by a pool of wajor
manufacturers led oy General Motors. The application
ca display 1n Hani.over integrates a computer, a
continuous path wmerical control machining ceuntre, a
pair of tool loading and unloading robots, and &
pallietr rransport system, all of wnica "speax” to ome
anotner tnrougn a3 local communication petwors.
Thirteen Luropean companies, selected among the
leading wanufacturers and users of automation systems,
contributed to ne implemencation ¢f the first stage
of the project. <Inese companiss incluge the UK's
britisn Aerospace, which lesds the consortium,
lcaly's Aeritalia and Oiivetti;, tne Frencn companies
sull, E1f suad PSA; and the FRG's Nicsorf, Siemens sud
pMW. Tne first macnining ceils are to be nscallcd 1n
Britisn Aerospace’s Wolvernampton plants for the
production of aircraft componenrts, and in Aeritslia’s
Pomigliano d'Arco tactories, wnere they are o be used
for marking tne cables instalied on tne Airbus 320.
Tne subsequent pnases of th~ project nave bPeen
scneduled 1n such a way as o enabie the partners to
280 the tecnnological knownow required to Cie 1o
with the implexencation of yne MAP 3.0, tnat is, wnen
tne US protocol is completely <fined by General
Motors. (source: Sr.ents Dvemilas, Ho. 0, Augusc 1¥87)

European po.icies on autosation kD reviewed

F..tory automatior 18 & reslity wnich Ras now
caxen Nold 1n all ipususcriasiized countries, but wnatl
18 1Cs hiszory sad tow do governments view i1t? Not
very Long sgo, gover-ments nsgd ar amdivaleat sctitude
towards automation. .Jne possibility of significaat
increases 1n productivily and tnerefore, wesith vas
recognized, but tne effects on employment csused
concern.

in ctne UK, specisl ministerisl depirtmencs act
more Of iess directly as far as poth suppiy and demand
are concerned. Also, tnere sre regional siructures
“nicn provide assistance snd aavisory scrvices €O
small companies invoived in robolics, N
pusiness ofganitation. Supply i ® -
contribucions Lo Cesearch and 1ANOVL
SUPPOrC measures, which in sode case’

to aid mergers between ailing compani
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stimulation of demand is compieteiy separate from tnat
of supply. It comprises programmes armed at specifirc
tecnoology sectors, such as Cthe Swail cagueering
First Investment Scheme or the PM5 (Flexivle

Manu facturing Systems) Scheme.

In ctne FEG, industrial policy is orientea towards
"indirect"” metnods of sunport. Tnat is to say, those
sethods which direct companies towards specific
activities without involving them in government-defined
programmes. These instruments taxe tne form of tax
reductions and tax credits relating to research costs,
as well as the subsidizing of up to 4V per ceat of the
costs of research persoanel in small companies. The
goverumen: has its own RSD prograwmmes, and companies
participating in them obtain financing of up to
50 per cent. Of these financial Support measures,
wnicn consist of soft loans or grants, about
80 per cent goes to s limited number of large
companies. The largest programme carried out at
present concerus factory sutomation and nas funding of
DM 530 million for the perioa LYde-i934d.

Tne situstion is different in France, wnere a
aumber of measures exist to support and orient ‘emand,
at botn the locai ang national ilevels. ANVAR
(Netional Agency for the [zplementation of Researcn)
is the principal organ for the promotion of researcn,
and also for the general support of supply innovation.
On the supply siae, s specific programme nas been
established in the macnine tool sector, witn tne
allocstion of Fr 2.3 billion for the tnree-year period
1982-1985, snd two leading companies were i1daeat:fied
in this field, MATRA and CGE. On tne demand side, tne
MECA (Advanced-Design Macnines and Equlpment) procedure
of the Ageacy for tne Development of Researcn and
Manufacturing Automstion nas proved to be -ne of tne
most effective messures. 1Ine agency pruvides credit
facilities to small industries for the purchase of
automated machines.

Tne Swedisn system is particularly interesting.
The Swedes have recognized thal the ma}or oostacles fo
automation are not te:nnological or financial, out
"knowledge based”. In tnis case tne experience gained
by "leading edge users' 1s of critical importance,
because Chey are able to promote tne spread of
automation Dy proviling a model to be imitated Dy
other companies.

Tnerefore, six "leading edge companies” wnicn
have received financing for Ctneir nigh risk prlot
programmes were idencified: ASEA, Ericsson, Volvo,
Sandvik, Saab-Scania and Electrolux.

The Japanese exsmple is certainly one of the Dest
known, thanks to the commercisl success of tne
manu factusers in this country. Tne typical
characteristic of Jspan's supply sCtimulation policy 1is
not to finance one single company but rather to
finance initistives combining tne sctivities of more
thas one company. These iniciatives, co-ordinated oy
the Ministry for Internationai Irade ans Industry, are
ouRerous in Che sutomation sector. Tne initiaCives
wclude: Numerically Concrolled Macnine Tools
(1971-1986, $70 million), basic Researcn in Automation
(1976-1983, $190 million), Flexible Hanufacturing
Systems (1977-1983, 360 miliion), and Robots for
Cricical Tasks (1983-1991), a "laterai” programme
intended to combine other programmes such as the
“Space Factory", aircrafc engines, and otner
sctivities. Japan makes use of sotn fiscal measures
(depreciation), and financial measufes [O stimuiate
supply.

0f special interes? are Cne =2as; crecit terms
provided by tne Japan Development pank;, also, tne
Japanese nave special I1scal measures, 10 that
depreciation races miay be appiied €o macninery ''made
10 Japan”.

Turning finally to italy ve see tnat, so far,
industrisl policy in the sutomALLON sector has R
concentrated almost exclusively on the stimulation ol
demand. Tnis stracegy nas utilized extremely simpie
support measures such as the 1905 “Sabstimi" lew wnich
provides easy credit terms for the purchase of
manufacturing aschinery.

From LY83~-1980, Lav 696/190) provided smaller
companies with a coatribution of 25 per cent towards
the purcnase of high technology wmacnines. In 1986,
the same rate vas adopted for tne purcnase of
computerized systems. Demand can slso te stimulated
to some extent by Lav 46 of 1981 wnicn provides
subsidies for researcn or imnovative production
prtogrammes. Tnis law has also provided a sporadic
supply incentive, 1n tnat 1T has Deen taken advaniage
of by certain macnine tool manufacturers. Tne
National Researcn Council has set up various
programmes vitnian 1Cs institules, two of wnicn are
particularly significant. Tnese are the Mecnanicsl
Tecnnology programme launcned in iY8s, witn the
participation of companies and universities, and the
RoboCics programme curtrently Oeing Launcned.

In spite of tnese sporadic interventions, it
would De Crue to say thal tnere nas never been s real
supply policy for the sutomation supply sice in Ltaly.

An important European experimental centre is
currentliy being establisned at tne Elsag plant 1n
enoa. The development of the centre 1s supported by
the European Community within the framevork of me
technology i1nnovation ESPRIT programme.

Tne centre’s ob)ective is to provide a lsboratory
for tne development and testing of fiexibie
"sultivendor” nardware and softvare.

Togetner with Elsag, the companies and
universities also parcicipating in Che programme are:
Pnilips (pelgium and Tne Netneriands), SESA (France),
the University of Aachen (FRG), Aeritalis of Turin,
the Milap Poiytecnnic and the CMR (National Hesearcn
Council] Macnine Tool Inscitute of Milan.

Tne plant will reproduce tne conditions of &
tlexible manufacturing workshop for mecnanicsl parts
and will be composea ot a cell for tne processing of
prismatic parts, a turning cell, & flexiole assemoly
ceil, s warenouse, a8 00} preparation sresa, an area
for the visual 1dentification of parts, guided
trolleys, and robots for the transporcaCion and
nandling of parts and tools.

Tne dsta processing architecture will make it
possiple for the main tactical/operationsl functions
of s manufacturing company = such ss product design
and processing, dsta coatrol, production planning, snd
real time processing comtrol - o be integraced.

Communications within the sr<hitecture, wnich
will utilize tne ELSA 5000 control system ac celLl
levei, will use the MAP (Manufscturing Automation
Protocol) or TOP (Tecnnical Office Prokocoi) scandards
10 a2 multisupplier environzent capsole of
incorporating subsequent developmencs. (Source:
lealis Oggi, 15 Octover 1987)

New intelligent robot

Tosn104 (Japan) nas developed 8 multi joinced,
Al-equipped rooot Cnat can study a structure nade of
blocks end figure out & way to duplicate 1c. It 1s
called the Assemoly Rovot witn [ntelligence. It nas
two cameras that function 48 visual sensors,
pincer-like nands and an independent database tnat 1¢
uses Co draw inferences, Lts Tospix=ll i1mage
processor processes data collected by 1Cs visusl
sens0rs, Ine robol also relies on an engineering




vorkstation to help co-ordinate ilS movements w’ <n 1Ls
ideas. Its mechanical movemencs are co-ordinateu oy
microcomputers. (Source: Asian ~al: 3treet Journai,
12 Occober 1987)

New Soviet robot

Tne USSR announces that a nev rooot nas been
developed wnich is capable of carrying twice its own
weight up valls and slong ceilings, according to Cne
TASS News Agency. Tne 34 b (1l xg) rodot nas five
legs equipped with suction pads and moves lLixe a
spider. The robot can carry loaus up to 72 1b
(30 kg). (Source: Wall Street Journai, Europe,

16 December 1987)

Robo¢ nospital help

Transitions Researcn's aew three-—feet-tali
protocype robot named Roscoe will taxe over some
drudge work frowm nurses at Danbury Hospital in
Daobury, O¥, nauling meal trays and nandiing similar
chores. The robot will be tested To see wnetner
robotics can help ease the nursing snortage affecting
the nospital and other nospitalis around the country.
Roscoe’s first test vill be to carry two to four meal
trays at a Cime from the nospital xitcnen to nursing
stations oo the 10 floors. Ii Roscoe passes tne tesc,
it will be given otner jobs sucn as gecting bandages
and prescriptions snd taking specimens to tne
laboratory. battery-powered Roscoe is guidea by small
COmputers, sensors and a video eye. It stops
sutomstically if it bumps imto sometning and uses an
infrared signal to call elevartors. Roscoe i3 now
being guided with a small control panel and a tetner.
Roscoe will eventually Se given its assignments by an
on-board keyboard and video terminal, wnich nas not
been installed. Roscoe's internai computers are siso
wov being programmed to nelp 1c find 1Cs way around
the 450-bed community nospatal. Transicion Researcn,
which nas 23 wvorkers, is developing rooots for the
service industry. (Source: New Yorx Times,

7 January 19338)

Robozs in security applications

Robotics manufacturers are researcning and
developing wobile robotics for security anplications.
Mobile rohotic techmology, whicn 1s relatively new to
tne 19803, has been largely associated witn military
sad government applications. Sandia Mhational
Laboratories (Albuquergue, Nt), a US Department of
Energy comtractor, nas developed tne Sandia Lnterior
Robot syscem, 8 mobile rooot witn a variety of
security spplications. Odetics (Ananeim, CA), a
sanufacturer of robotics and arctificial inteliigence
systeas, has developed s six-lezgged walxing rodot in
conjuncCion wiCh Cthe Savannan Kiver iaporatory. Ine
robot can be fitted with robotic arms. Denning Mobile
Robocic's (Woburn, MA) 'Sentry’ modile rooot was
designed to work witn an inCegrated security system
that includes electronics, video and numan guaras.
These four-feet-tall 500 lo rooots are now used 1n
boston's World Trade Center and payside Exposition
Center and will soon be leases to otner facilities.
(Extracted from Security, Decemper 1987)

“"Factory of the future'

Wescon Telepnone Products, a Rockwell
Internsctional teiecommunications producing uait, has
formed a 'factory of tne future' via computer
integrated manufacturiny at i1ts plant in Downer's
Grove, 1L, Material nandling metnods involved are 4
conveyor system Lo roule work witnin tne Test Process
Cencer (TPC) area, and an automated guided venicle
system Co deliver products (o the rinisned goods
stockroom, Work scations in tne TPC are laid out in
three parallel legs and linked via & Rapisctan \Grana
Raprde, MI) Production Management Systems \PMS)
sodular conveyor. Tne TPC area includes in-circuit
test or psrt verificstion, final asscadly area wnere

~
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stations wount final harevare iCems, & functiocal Cest

area voere printed circult bOArds » ° exercised ang
the finai visual inspection ares wher overall

vorkmanship and board sesthetics are saspled.

savings from the coaveyoriied system :nclude
iU per cent overall productivity of che TEC, a
13 per cent cut in material nandling coets, activity
disconCinuance and iaventory cuts. WIPD's intangibie
benefits found from automsted mmCerial nandiing dased
oa tae PMS installatior alone vere & 10-20 per cent
imaprovement in supervisory effectiveness decasuse
problems are wore easily recognized and remedied ana a2
L0-2U0 per cent estimated improvement for tne qualiicy
control function due to beCter acusexeeping, PMS
computer compatibility with tne full saop-floor
control scneme and more capsble vorkloaa bslancing.
(Extracted from Material Handling, Jenuary 1983)

dew velding robot for space shuttle

Rocketdyne (Canoga Park, CA) nas robotized tne
velding of s swmall sarifold on the space snuttle main
engine, under a NASA-spousored advanced robotic
velding program. Tne four inch diaseter, 20 incn loang
manifold tnat requires 56 incnes of welding carries
Liquid cxygen 1nlo tne shuttle engine's msin
injector. Rocxetdyne, a Rockwell Internactional umat,
nas cut the welding time co 11 dasys versus YU days
vhen the manifold had to be wvelded sanually. A
$400,U00 Cybotecn k8 robot was 1nstalled at Rocxetdyne
to do tne manifold velding. An eignr-positioca
universal fixture, a3 drop centre tool, was designed
and built by NASA and Rocxetdyne at NASA's Marsnall
Space Flignt Center (Huntsville, AL). The fixcure
made of ordinary tool steel allows the manifold to be
positioned on tWo axes wilnoul cnanging tools.
(Extracted from Metslworking News, 30 November 1937)

Tactile sensor for robocts

A tactile sensor to endow robots with human
senses nas been developed aC tne University of
Newcastle. Tne sensor that unites visual snd tactile
iaputs Co mimic Numan capscilies gels its signc from
an internal miniature rotating casera. Using input
from the camera, the sensor wONLLOr snapes and Orlencs
icself. Over 1,000 tiny transducers allow the sensor
to "feei” tnings and convert pressure applied Co tne
neld object 1nto a visual imsge. A roboC witn tnis
sensor type learns to dastinguisn between many
objects, then maxes correct picks. (Excracted from

Designing dews, 43 November 1987)

ICs revolutionize motion control

Tiny power switcning iutegratea circuits and
mcroprocessors are dbringing a revolution in motion
control. Digital motor-control methods have become
economical alternaCives fo metnods based on discreCe
parts ana ansiog circuicry. TIne emergence of more
powertul microcontroller cnips snd smarc power LCs
nave lLed to tnis development. Digictal cortrol 1s
exnioiting itself 1n more precise posiCioning, more
inteliigent manipulation of motor mocion, smaller anc
lignter drive and control circuitry and fascer machaine
response Cimes. [Cs msin Denefit 1s simplifying Cne
design process for motion-control systems’, cthus @more
design engineers can profit from tne savantages of
electronic mocion concrol. Digitsl concrol 1is being
applied to all cypes of AC and DC aotors in
closed=L00p servo anc open-loop stepper Circuits, Cne
motors ranging .fom low fractional hp to the high-np
wncegral type. (Extracted from Hecnanical

Engineering, Novemver 1987)

Kitcnen rodbot tested

Transiab 1s testing robots for nandling food 1ir
fast-food restacrants. Food handiing 1s generalily coo
difficuit for ropbots because £00d is not firm and 1s
irregular., Tne nev rooot, which puCs the namphurger on




4 bun and then puCs tne top O Tne Sun on, L3 Deing
tested at tne University of <iscoasin >cnool of
Restaurant ana Hotel Management. [he rooot 1s

40 inches x L8 incnes by U incnes. All parts that
toucn the food are made of sIainiess steei and can ve
rum througn a dishwasner. The rodol wouls wors better
1f 1t d1d not have Lo e between two numans. [deally,
the entire procedure of making nazdurgers would be
automated, and operated remolely Dy tne persoc at ta=
cash Tegister as orders are taxen. Tne rodot in use
at Wiscounsia vas funded by bBurger King. (Extractes
from New Scieatist, 8 October 1947)

Nev factory systems proaucts

G.E. Fanuc Automation, Northn America, nas
unvelled & ne. generation of factory systems products
that culs the cost of computer-integrated
manufacturing programs and cnus offers tne tecnnology
to an expanded users vange. Ine new Cimplicity
Systems products link factory-fioor controllers to
Digital Equipment and InM-compatible industrial
computers, using use-specific softvare modules tnat
G.E. Fanuc said provides tie benefits of customized
systems st lower cost. G.E. Faauc (Cnarloctesvilie,
VA) is a jownt venture of Ueneral Electric and Fanuc
(Japan). (Source: Tecnnoclogy Update, 25 January Lydo)

pecter cars for less

For automobile manufacturers around tne world,
the gosl is to procuce hign-quality cars more
economically. Regardies: of wnat cars a company
builds, improved design and assembly are crucial to
low-cost production. Efficiency and quality - maxing
cars faster and chezper and free from defects - are
key. Step by step, tne way cars are ouilt 1is being
reinvented.

The degree of automation that 1s appropriate
colours debates about now To Lmprove proguctivity and
quality. Companies like ueneral Motnors are instaiiing
facrory communications networss, so-called fliexible
automation, snd even roLots witn vision. bBut the
productivity of hignly automated assemply lines 1s
sometimes surpassed by tnat of plants witn less
automation buC appirently peccer-organized worn fiows,

For example, tne New united Mortor Manufacturing
inc. (Nuammi) plant 1o Fremonc, Calif., a joint venture
of CM and Toyote, has only aoout i8u rovots (l7v of
thes 10 welding) as againsc tne .5 Of more founa in a
fully automated plant. VYet Nummi produces cars witn
tewer customer complaints Chdn any olner piant in tne
Q1 system, altnougn 1ts Cnevroiet Novas and foyota
Corollas are simple automoniles 5y industry standards.

Labour relations are inseparably entwined wicn
sutomstion and work flow., Robots cost jobs and aew
manufscturing approaches Chrealen Dyzaniline worxk-rule
arrangements negotiated tRrougn the years Dy unions
snd mansgesent. Conventional piants aay have
100 different jobo classifications wnere some newer
ones have only two to five.

Although sutomstion is at tne centre of cnanges
in the iadustry, by itselr il may nol 1mprove
efficiency. Companies that instail rooots and otner
machinery vithout cnanging production practices are
just "sutomsting psst provlems”, said Keith Mckee,
director of tne [llinois [nsticute of Tecnnology's
Manufacturing Productivity Center in Cnicago. "You're
doing very efficiently somectning that may not be
clever.”

Furtnermore, e¢’en Ctne most Cnorougnly automated
line only reduces the cost of 4n automobile by 350V or
80, because labour on a typical line contridoutes oniy
betvean 5 and 10 per cent of tne total cost, sccording
to one GM enginesr., Thaus thne sesrcn for efficiency
aust go beyond the assemoly line.

Materials account for 5J to oU per cent of a
car's total cost, largely because most ot wnat goes
wnto 3 car ts 3 finisned product in iCS OMD CIgAT =
seat asseatliies, engines, i1nstrument paneis, and so
torh. Jome assemply plants, sucn & Nummi, and
Honea's 1n Marysville, nave Cheir own atasping
plants, for others, stampings are shippec to whe
sssembly plant just like other parts.

Coaponent assembly ususlly takes place 1n many
different tsctories, nundreds or even thousands of
siles apart. because 80 much of a car'’s cost lies 1in
vork done betore assembly, many pay-ofts come from
sutomacing upstream operalicns 10 otner plants or even
at other COmpan 1es .

How efficrently can & car be built? Most of tnac
question 1s answered long before parts rescn the
assembly line. [esign of the whole car and quality of
the compouents torm a foundation for efficiemt
assembly. However, bad assembly can ruin a good
design, 800 gven [De besC sssemdly line will produce
one lemon after anctner 1f supplied witn bad parts.
Furtnermsore, sowe designs are easier to manufacture
then otners.

Redesigning cars for sore efficient assemoly s
Just one vay to change the sssemdly Line icself.
More obvious are changes ip the vay individusl
components are put logetner, siong viih changes in
plant orgsnizaticn, CRAT feduce VOr k-in-process
inaventories and keep tighter rein ou defects. suC
engineers sometimes tnink & particular Cask is ripe
for sutomation, oniy to find on & closer look that
people do it more effectively.

Kkey criteria for jobs "o be automated are wviether
the vork taxes 3 long Cime, and wWether 1T 1is
dangerous, physicilly demanding, or mind-numoingly
repetitive. Rooots are not fearful, Chey can be made
very strong; and they never become bLored. Tney car,
thererore, Loprove speed as well as qualicy. Tne two
processes now most commonly done Dy rovots are welding
and paincing, tasks that combine boredom wiln
unpleasant snd unhealtny eaviron@ents. /t some
plants, robots geal with such neavy compouents as
Wneel-brake packages. Automsfed guided venicles can
move paris (o Cne assembiy line - i1tseit, of course, &
perfect exsmple of automation.

Retiiinking tne produccion process may be more
complex than simply automsating 1C, DuC some changes
fequire no automation at all, just a fresn approscn.
For exampie, manufacturers once sssenpled car dDodies,
doors and all, before they went 1uto their initial
paint batn, but tor workers Co 1nscall tne cars'
wteriors, the doors nad co be Left open.

S0 Co sccommodate the car body snd its open
doors, lines were ei1gnt feet wider than for dooriess
bodies. Mecnanical equipment nad to be positioned at
least four feet awsy from the cars, and worxers dodgzed
the doors as eacn car rode dovn Che line. Cars wnose
doors were dented on (e way nad Co be sent 0 ne
repsir bays st tne end of the Line. By removing tne
goors after tne paint )joo, labelliing thes and simply
keeping track of them, many carmaxere nave Craded
record-keeping for spsce, scfely and mechanicsl
supplicity.

Some fundamentsl retninks end up doing sway witn
the production Line altogetner. AL Volvo's
li-year-01d plant in Kalmar, Swedesn, tesms of workers
assemdle sign ficant parcs of eacn car - compliete
LACEr 10TS Of SuSpensions Or engife comparcments -
insCead of eacn vorker performing wnatever simple
task fits into tne 5V to 90 ss:onds & car epends &t
escnh ateCion on & convuntional Line. (Cars spend
tne same smount of time aC every station, but
lines may run at snything from 40U Co JI cars an
hour .)
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Assembly plants lixe Voivo's nave mucn lower
production rates than typrcal piants - IUVU,0UU ot
fewer cars per year witn SUU assemdly workers, sgalasc
the 200,000 to 300,000 cars per year that a iarge US
or Japsnese factory acnieves with up to J ,UUU vorkers.
On the otner hand, many industry analysts are cailing
for economical sssewbly lines operating at a mucn
lovwer production rate. Even ine Tost efficirear
conventionsl plant maxes no profil unless 1T runs
close to capscity.

Honda and¢ Toyota are also trying the team
spproach, although in not nearly so radical a way as
ia Volvo. Eace worker on one of their teams alteraates
doing one of tne several tasks performed during the
winute OC €0 escnh car spends at a statiom - only a
slight wodification of typical assemdly-line practice,
where each vorker dces a single cask.

Adotner level of recninking production 1s to look
4t the vay production lines and their cnains of supply
intezact, in wnat is called just-in-time manufacturing.
Manufacturing lines typicaily operate in push mode:
arrival of partly completed products or components at
a3 nev station rriggers an assemply operation. »ut
Just-io-tise syslems operate in puil mode, wnere
components are requestea only as needed. DNot only are
inventory space and cost reducea, but witn earlier
identification and traciking of d~fective parts, the
quality of finished cars improves.

Q's highly sutomatea Detrort-tHamcramck plant 1s
linked by a comminications netvork to GM component
plants 1n Livonia, Micn., Wingsor, Ont., Canada and
elsevhere. As each car body comes out of the paint
snop io Hamtrasck, an electronic message goes to the
seat plant in Windsor, where workers assemble the
ADProprisce seacs and pisce ihem Of & AuabeTES TETk.
Racks of completed seats are trucked across the
Dectroit River and delivered in proper sequence Co Che
Hamtramck line. The seats are installed in tne car
body about four nours after it leaves the paint snop.

A by-product of jusc-in-Cime Cechniques 1s that
sanufacturers, like Toyota, can build up to seven
different msodels concurrently on the same assemdiy
line. Instead of producing a run of one model
followed by a run of anotner, a just-in-tize lLine
produces individual cars of different rypes, apparently
at random. The motivation, according to the company,
is a2 principle tne Japanese call ne:junka, or
levelling, wnicn requires demand for components,
equipment aad labour to remaln as constant as
possible, ratner than to fluctuate.

Each car model, even eacn variatfion within a
single model, has sligntly different parts and laoour
requirezents. A luxury model, witn adged inCerior
opticns . would require more time than tne average for
iastalliog seats snd trias; & simpler model would
tequire less. A long run of one would require extra
hands; a run of the octner would leave workers idle.
Wicth levelling, assemdly-line work balances out, as
does depletion of different parcs.

Just-in-time parts supply, and neijunxa on tne
sssembly line, demand corresponding efficiency from

suppliers, wnether captive or independent. Regardiess
of who runs upstream msnufacturing, iaprovements in
production efficiency nappen much the same way as on
the assembly line itself.

Many component plants are organized so Chat
transportation between work sreas and sturage takes up
the bulk of manufacturing Cime, according to the
Illinois Institute of Tecnnology's McKee.

In aever factories, nowever, macnines are
clustered by tne CLype of part tney produce instead of
by function. An operator (or a simpie pick-and-place
robot) unloads the shaft from tne latne and places it

directiy oa the ded of tne miliing wacnine:, 1t tnen
goes directly from milling to grinder, asnd gso »a
tarougn the encire set of manufacturing ope-arions.
The Cime can De cut to as little as oae-tentn.

Shoctening tae manufacturing process cvts the
lead time for building components €O order, reducing
ia Cturn the inventory & anpplier must carry aad making
possipie Just-in-time delivery to e asseadly plant.
Ratner tnan tresucing overall msaufscturing costs,
nowever, jusi-in-time delivery oftan reduces assemdly
plants® inventory costs by requiring suppliers to
warenhouse the parts and nake wore frequent deliveries.

Adding sutomation snd reorganizing the work flow
are attractive, but how can ssnufacturers sccomplisn
1t all? At aew plants, like Honda's in Marysville,
the job is straigntforward, decause no assewoly plant
was there to be disrupted. Most msaufscturers add
automatiou with each new line of cars;, because a nev
line means tearing up sost of a plant anyvay, s change in
sanufacturing technique adds liccle to the disruption.

in existing plants, nev techniques come in ome
job at 3 time, as engineers develop ways to 1mprove
one operation without inCerfering witn others. AL
Nummi, robots now place batteries into cars and vrestlie
noods into position; st Hamtrsauck, on the other band,
engineers provided for robots co sttacn tne wneels,
but lacer found workers could do the job Just ss well.

Une key to adding nevw equipment 15 a
communications network within tne plent, througn wnich
a cencrsl computer downloads new programs to robots,
programmable controllers, or machine tools. The
netvorx aiso iets equipment and computCers excnange
information about the status of work in progress.
Wiitnoutr the zetwory, each nev machine would be a
disconnected "island of sutomation”.

sut tne wosC important ingredienc for improving
procuccion efficiency 1s people. GM invested
2.3 million nours of training in the 2,700-memder
Decroic-Hamtramcx workforce, and other nevwly sutomated
plants have done likevise. Tne knowledge workers gain
from years st conventional plants 1s still valuadie 1in
an automated setting. Positioning work lignes,
deciding whetner macninery should nave centrasl or
distributed iudbricacion systems, sand wnere lubrication
points should De, were all questions (ne vorkers
helped answer. (Extracted from IEEE Spectrum,
Octover l¥sl)

IX. STANDARDIZATION AY~ "EGISLATION

Europeans organize to pus king standards

Eignt European standar ‘cganizacions have
formed the European Worksnc oun Open Systems, whose
s1m is Co develop open-systems-inlerconnection norms
and the appropriste conformity Cest condiciomns. TIne
goal is Cto streagchen the competitive position of
Europe's information-technology induscry om worl?
marxecs by guacanteeing that equipment from differenc
asnufscturers can operate together in s networked
environaent. EWOS will seek co-operation with similar
organizations in the US and Japsn. The chairmen of
£40S, Hervert Donner of FRG's Siemens AG, viil
officiate at its first meeting, to be neld io brussels
in March 1988, (Reprinced from Electromics,
4 February 1988, (c) 1988, McGraw-Hill lac., sll
rights reserved)

Lobby gives warning of SAD dissrray

Europesn industrisl dace users hNave lobbied
officials over the sgreement on forsscs for crsde daca
wnterchange networks and conflicts witn United Nacions
scandards.




Compros, the European looby for tne
simplification of trade procedures, warned tnat
computer systems would aot be ready for a January
desdli-e.

So far, 18 Europesn countries nave agreea to
asdopt the Single Administrative Document (SAD) from
January 1988, in psper or electromic form, %o
standardize customs and transport formalities.

The SAD formats vere ouly released in
September 1987 and tne European Commission has scall
to negoctiste 36 cnanges to the uUnited Nations data
icterchange standard to make it consistent witn the
SAD data elements. Also, some customs authorit:es
vere not going to meet -ne January date for accepting
cosputerised trade data and were 3iso not accepting
parts of tne SAD icself.

The Comilssion 3aid 1T was aware (NaC some
covntries wvould not use all eignt parts of the SAD out
vere bound by commmity regulations to follow 1ts
formst. Tne eignt parts include import, export and
transport.

UK Customs nave indicated tnat 3V per cent of UK
exports will use cthe SAD for export and trans:ic,
lesving it up to customers wnetner they use Che import
part of it. (Source: Computiag, 15 Octooer 1337)

Distributed life afrer OS5I

Those international standards maxers musC be
gluttons for punishment. After a decade slogging away
ot Open Systems lnterconnection standards - and scill
s long way from completing tne task - tney are looking
beyond OS5I co Open Distributed Processing (QD?).

0SI facilictates informacion transcter between
different vendors' computers. ([t does not resolve tne
sudstancial incompatipilities between ariferent
vendors' rardvare and systems software and the
spplications written for tnose encities.

Tne aim of ODP 1s to gec around tnese
incompatibilities so that applications can De spreac
across sultiple communicaticg aacnines and programme
sodules can commmunicate witn eacn otner regardless ot
the underlying nardware arcnitectures and operating
systems.

A aumber of researcn projecrs around Cne worlg
are looking at ODP for specific application domains
like compurer-integrated manufacturing and office
systems .

The Advanced Netvorked Systems Arcnitecture
(ANSA) project supported oy the UK Government's Alvey
resesrch and development programme 1s claimed to be
further shead in its investigation of generic ODP
solutions than any otner research initiaCive in tne
world. [t is therefore regarded as the most
appropriate to influence tne ODP sctandard work now
under way within the InternaCional Standards
Organizstion,

ANSA's internacional infiuence nas dDeen
strengtnened over the lastc 1I monctns by tnree major
international computer induscry players - Olivett:,
Hewlett-Packard and DEC - joining the tesm of UK-based
compsnies that have been working on ANSA for about
three years. Specialiscs secondea from the
PArticipant compsnies work together at the ANSA
research centre in Cambridge.

Tne ANSA psrticipants are now welil placed to
respond vnen the European Commission puls out its call
for proposals on an Espric ([ projecc cailed
Distributed Systems Arcniteccure whicn will cover
similar ground co ANSA.

According to the Esprat LI vork programme
publisned tn July by the Commission's Information
Tecnnoiogy [ssk Force, tne Distributed Systems
Arcnitecture project will concern itself witn “tne
elaboration and standardizacioa of an architectural
frameworx for fully distributed systems tnat comprise
iloosely coupled processing and storage components
interconnected by communication links”.

The proposed architecture vwill sliow incervorkiog
of devices anc software fros different manufacturers
and che sllocation of Computliag resources to tne
application as seems best. Tne Commission's
specification also stresses that tne srcnitecture will
support "all xnown wmajor LT applicstion areas,
including office, business, sanutacturing, transport
and researcn”.

Anotner rather important EQMA mesber, IBM, also
coantributes to 1ts ODP scandardication work tRrough
1ts European Networking Centre st Hexdelberg. Tne
cencre is vorking vitn tne European scademic coamunity
on software tnat can be netvorked across IbM and DEC
Vax macnines at universities dotted around Europe, but
inM's main interest is in developing and promoting its
own Systems Application Arcnitecture (SAA,.

SAA zn, ODP asre both aimed at intervorking
between difierent pieces of software ov different
incompatible macnines. In IbM's case they are its own
incompatibie systems.

ANSA's efforts to generate interest in iCs
activities include the pupiication of a substantial
reference manual aimed primarily at s tecnnical
audience, containing detailes definitions of DP
components. (cxtracted from Computer Weekliy,

19 Noveader 19d7)

Standards orieis

Accredited Standards Committee X3, I[nformatioo
Processing Systems, nas anaounced a8 four-woats pudliic
Teview and compent period on tne proposed adoption of
tne following standards. Ine pubiic review and
comment period ended on L4 Decemoer 1987,

A standard for fibre-distributed data interface
(FDDL). Tnis standard, Aserican National Standard
X3.166-198X, adcaresses cthe phnysical-layer,
medium-dependent aspects of FDDI. it is incendes for
use 1n a nign-performance multiscaction network tnat
operates at lUU megabits per second and uses &
token-ring arcnitecture and fibre optics as tne
transmiss 10n medium over distances of several
cilometers.

by tne expected implementation date of tnis
standard, it is likely that tnere will be many
installacions of the [EEE 802.5 coken ring sod of
lower spsed LAN products. Users of tnase
instalistions snould benefit from cae nigner dats
rates, expanded configuractions, reduced costs, and
otner sdvantages offered dy the proposed scandard.

Copres of tne draft scandard sre svailable from
GLooal Engineering Documents, [ac. by calling
(80U) 854-7179. Single copy price: $3V.00;
incernational orders. $39.0v.

A stendard for interfaces becween flexibls-disx
carcridges and Cneir host controilers. 1Inis scacdars
1s the revised Americsn NsCionsl Scandsrd XJ.Au-i198x.
It defines tne functional and electrical requiremencs
(inciuding logicsl signals) and the mechanical
requireaents of tne incerface for conoecting
flexible~disk drives to &4 host systes. TIne scandard
specifically includes drives using msdis specified 1n
American Nactional Scandards, but 1C does not exclude
drives using other oedis. This standard 1s distinct




fros tne specification ia TNaT 1t celLineates a minimum
set of requirements consisfent witn compatidility ana
wnterchangeadility at the intertace level. as
orginally developed, i1t vas written specificaliy for
3-inch and 5.l5-incn fiexidle-uiss drives. However,
the standard may be spplied %0 othner dis« sizes.

Cop:es of the draft standard may be obtained from
Global En;xneerm; Documeats, fnz. by calling
(800) 854-7179. Single copy price: $IV.UU;
laternstional orders: 3$20.0u. (Source: Computer,
October 1987)

Ine winds of change are olowing for MRP Il users

While users of computer-aided gesigan and
eugireering (CAD/CAE) software nave experienced
success 1o thneir pusn for stancards, users of
Materisis Resource Planning (MR? II) nave oot
quite as successful - yer, but cne seeds of
standardization in this area, wnicn carry the promise
of longer-term cnange, are slovly being sown.

been

As 1t stands now, MRP Il users are nappy Lf cney
stumble upos a package that, at least to some degree,
meers their business ueeds and is not entitely
incompatible witk tneir otner manufacturing packages.
Tnese packages include botn CAD/CAE ana computer-aided
sanufacturing (CAM), wnicn, along witn MRP Ll comprise
the heart of computer integrated wmanutacturing (CIM).

Users 1ncreasingly are making 1t xnown tnat they
need and expect more nelp from vendors in integrating
their various assnufacturing software products.
Current and future scandards, including Unix, the
Manufacturing AutomaCion Protocol (MaP), and the
Internstional Grapnics Excnange Standard \ IGES), are
steadily emerging as absoiute requiremencs .

As 8 first step towards satisfying tnese demands,
some users have begun teaming with vendors - for
example, pharmaceuticals giant Ciba-ceigy witn
Management Science America Inc. (M>a) - to develop and
market the custom inter face and module products tney
have created wnile cutling their CIM teetn.

Part of the veason for MRP L1's limited appeai 1s
that vendors have a~tempted (O maxe tNeLr packages ve
all chings to all people, rather than introducing
customized versions for particular verticdsl marcets.

Tnis 1s not likely to cnange soon., AlmostC 4kl
@1cro, minl, and sainframe MRP [l pacrages inciuge
ptoduction planning, mascer production scneduiing,
MRF [, and capscity requirements planning moduies.
Yet, "most industries nave very specrfic xinds of
needs,” says Julie Pingry, eciror of tne
CIM Strateg:ies newsletCer pubiisned oy Cutter

aformstion Corp., Arlington, Mass. For example,
amoung sutowotive manufacturers, electronic data
iaterchange capabilities sre a top priority, but smony
pharmaceutical vendors, extremely tignt loC tracking
15 the prime coacern.

As 8 result, those users LNaC nave Caken fhe
HRP II plunge craditionally nave been leit witn no
cholce other Chan Co spend up to $1 million for mini
sud maicfrese packsges (micro pacwages can run uj to
$100,000). These packsges must then de stripped of
unnecessary features and built up in sress wnere they
sre lacking. Further expenses include trauning,
education, and consultants' fees. (Extracted witn
permission of DAT N magazine©,
| February 1988, copyrignt oy Tecnnical Publisning
Company, A. Dunn and pradstreet Cowmpany - all raigncs
reserved)

DEC beats out [bM 1n LAN driigze stancards dedate

"The perfect standara 1s thaC wnicn is equally
disliked by all people,” says Jonn Hart the nardened

standards committee veleran who 3130 aerves as
vice-president of necwork products for Vitaiing
Communications Corp., Fremont, Caitfornia.
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it appears tnst Digital Equipment Corp. -as
beaten IbM 10 tne stendards fignt over competing
tecaniques for designing dridges - devices tnat are
used to connect LANs. Yet, in a perfect example of
spirited comprosise, IsM nas been given (some say
taken) leevay to coantinue with an alternative scheme
aov in use wmn 1ts Token Ring networks. Hart says it
could be anotner 18 mootns before the final IEEE scamp
of approval 1s gaven to the transparent spauning-tree
wnternetvorking tecnnique co-spoasored by DEC and
Vitslink. Spaoning-tree vas presented to the LEEE
around October 1934 and vas given the go-anead 10
1986. InM nad as an slternste proposal its own
source-routing internetvorking techoique. Uodaunted,
IbM refused to 40 sloag wvith the consensus, yet a
comprosire is being reacned. The 802.5 commictee,
wnich oversees the Token Ring, will be alloved to
develop a media access coatrol (MAC)-specific bridging
scneme (in this case source routing), wnich must then
nteroperale witn the spanning-Lree approacnh approved
by 802.'.

lo determine how - ana if - tnat is possible, &
flurry of interis gatnerings nas Caken place this
year, including some last month in Raleign, N.C., the
IBM communicactions products division'’'s nome. Tne oext
official LEEE meering on tne subject is scneduled for
mid-Marcn 1n >an Diego.

peyond tne tecnnical reasons for eacn side's
partiality - and, despiCe 1Cs assured sCatus as s
standard, spsuning-tree nas 1ts critics - Cthe sffair
points up the all-too-famrliar political nature of
standards @axing.

In tne case of thnis interoperability committee,
for wnicn the original gosl was to deveiop oue ansver
snd one standard, Chatl sission 1s no louger the
reality. As 8 resuit, users of networking gear will
find themselves 1n need of translation devices if they
attempt to bridge a [oxen Ring to an Etnernec. “Trne
bottom itine 1s that tnere will be two bridging
standards,” conceces Harc.

As an alternative, most users in thils sceaario
will probabiy choose Lo use the more compiex routers,
an Open Systems Interconnection (0SI) Layer-tnree
tecnnology Chat requires identicsl protocols among
LANs. Tne dricging controversy 1s taxing place 1n
layer two or the dats Link layer of tne seven-ievel
0S1 model of nelworks.

Tne spanning-tree algorithm Nas been around for
years and 1s used 1n the current DEC LAN bridge 100
and Vitaiink TransiAN oridge products. [ts name 15 a
rarity in the communications worla; 1C sctuslly 1s
quite self~descriptive 1f one can imsgine oetwork
patns 1n the form of & root leading to differenc
branches. As described io more detsiled fasdion by
Hart, hovever, "Ic is & distrabuled slgorichm whaich
allows & group of systems participsting in tnat
slgoritnm to jointly determine 1f they nave an
arbitrary topology or lLinxs Lo come up with &
spanuing-tree”

Tne key 13 that this occurs in a deterministic
fasnion sad without loops. Source routing, on the
other hand, 18 similser Co routers in thaC end scatioas
and more complex Labeiling sre required.

Jpanning-ttee 15 on its wvay Co sCandards etatus and
some companies have aiready begun o use (he
slgoricnm. (Extracted vitn permission of
DATAMATION® magszine®, 1S Feoruary 1988, copyrignc
by Tecnnical Publisning Company, A. Dunn and
or_dstreet Company - sll rignte reserved)

scandard comparison of key fasctors

Robot Lndustries Associstion nas unveiled & drafc
0% standard comparison of key robot performance
faccors. Tne R15.U5 metnodology 19 proposed as ¢
nstional standard under ANS[ supervision. Tne cest
procedure permits quantitstive comparison of
indivivusl macnines by testing rodbots from diverse




wanu facturers under the same conditlons using Ine same
atasures. This maxes cCustomer Comparisoa snopping
easier, and removes Che burden Of customized Cesting
from robot producers. pasis of the test 1S movement
in a standard Cest path and 1o a standard Cest plane
using a payload selecied from | of L. cest~weignt
categories. (Extracted froe Metaiworxing News,

13 Novemner 1987)

L GOVERMMENT POLICLES

Sanctions dropped

The Goverument of brazil nas deleted sanctions
imposing up to 200 per cent tariffs on importea
softvare and criminal penalcies for using illegai
softvare. Tne move could Lead the US Administration
to delay retalistion against prazil for curds om US
computer aud software products. Ine carifis covered
$105 million in imports. The principal factor in cne
US recaliation was the Prazil:ian Goverament's denial
of a license sougnt by six brazilian computer nardware
firms to use Microsoft's MS-Du5 software. (Extracted
from Newv York Times, 23 Decemper 1337)

XI. RECENT PUBLICATIONS

Electroaic mail and the communicators

This publication is tne result of a telepnone
survey coverirg tne use of electronic mail, celex ang
fax, carried out among a random sample drawn equaiiy
from media owners, advertising agencies and public
Telations cousultancies. Each was asked about their
usage of telex, fax and electronic mail, 2nd tneir
attitudes tovards tne latter. Tne «U-page survey,
Ynich reports in decsli on findings, background €O Cae
study and definitions of terms used in connection wiln
electronic mail, is prices at £195.50. [ne pudblisners
are: James R. Adams ana Associaces, Lte.,

5 Langley Streec, london WC2H YJA. UK.

Handbook of State Trading Urganizations of ieveloping
countries

Produced by the Unitea Nations Conference on
Trade and Development (UNCTAD), this dandoook provides
essentisl information on nundredas of Stace Trading
Organizations (STOs) 1o 70 deveioping countries. [t
provides addresses of offices encitles Co negotiate
witn foreign partners; gives values, sourres and
destinations of L.e organizacions’ main rmport/export
items, snd shares in the Curnover, as wzll as
informstion on trading tecnaiques and methods
eaployed. Over 1,000 items, cross-referenced to tne
organizatiop concerned, are covered. The Handoook
contsins multilingual (Englisn, Frencr., Spanish and
Arsbic) glossaries of technical Cerms, and is designed
to accommodate tegular updates. The hardback, spiral-
bound publication has 72U pages, and costs $US 60.00.
UN Sales No. A/E/F/S.85.1L.D.7; [IsbN 92-1-y12014-0.

ACCIS Guide to YUnited Nations [nformation Sources on
Food and Agriculture

Tnis publication 1s the first in a series of
sub jecc-oriented guides to United Nations inforastion
sources. It is divided 1nco L0 cnapcers, desling
wicth: food and agriculcure in general; plant
production snd protection;, animai nutrition and
nhealtn; food and nutrition; land and water
development and naturai resources, economic and
socisl development, trade and commodilles’,
agro-industries and industrial develcpment; fisneries
and agriculCure, and staCistics. Cach chapcer
consiste of a series of brief descriptions of
informstion sources witnin iCs supject ares. 3ome
types of sources included sre. lidraries and otner

units salntaining document collections; compucerized
dacabases, i1ncludiag those currently not puolicly
available, aod publications, pariicularly regular
serisl publications such as journals, nevsletters and
yearbooks, and some directories. JAmosxes coatsin:
nacional cootact addresses; addresses of
organizstiocas inciuded in the guide, Aand adoresses of
commercial online nosts offering access to

United Mations systes databases. Indexes to subdjects,
nsmes of organizations and departments, publication
titles and databases and systems are also included.

ACCLS Guide to United Kations Information Sources on
Food and Agriculture (ACCIS Guides to Jnited Mations
loformation Sources, No. L). Rowe: Fa0, 1937,

124 p. ISBN: 92-5-10Z004-1; ISSN. 1011-3756.
Available from FAD Distridbution and Sales Secrion,
Rome, or local FAO Sales Agents.

In preparation: ACCLS Guide to United Mat:ons
Information Sources on the Eavironment

Compiled Dy tne Aavisory Committee for the
Co-oraination of Information Systems (ACCIS) un
collaboration with the United Nations Environment
Programme (UNcP). Publicstion date: Spring lybd.
Avaiiable from: United Nacions Ssles Offices,
New York and Geneva.

Report of tne meeting of che Consuitative Group on
Informatics Technolozy for Development (COGIT)

As vas mentioned 1a Issue No. 24 of tne Monitor,
GLIT met at UNIDO's Geadquarters in Vienna trom
14=16 Decemper 1987 in order to review practical
experience in tne spplication of informstics
technology for development and to identify concrece
wmeasures of co-operation at the infernstionsl level,
1ncluding co~operition among developing countries, so
as Co promofe such applicstion in 8 manpner consistent
with the requirements of developing countries. A
Teview was aiso to pe made of UNIDO's past .and plaanec
scrivities in tnis fieid and suggestions to be mage
for a programme of action.

Tnose of our readers who would like fo odCain &
copy of the report snould kindaly write to UNIDO,
Department for landuscrial Promotion, Consultations and
Technology, Vienna [nternational Cenctre, P.0. osox JU0,
Vienna 1eUU, Austrisa. Tne symooi of the report is
LPCT.55, and 1t 1s only available 1u Englisn.

UK to lead Europe's growtn

Tne UK's elecrronics market wiil grow tsecer than
neariy all the resc of Europe in L83, sccording to &
aev report.

According to penn Electronics Pudblications'
lacest yearbook, sritain's market for eiectromaic
equipment and cosponents wiil grow 7.7 per cent in
1988 compared to sn aversge Europesn growtn of 7.> per
cent, Oniy tne FRG will expund fsster, at a rate of
8 per cent.

Tne veport predicts cnat thne value of the marxet
10 consCant 1986 values will be $144 billion, out tnac
n sctus) vslue it may be some 35 per cent higner tnan
tnat due to 1nfiation and the veaker dolliar.

Electronic dats processing will be the zost
buoyant market, with ap expected growtn rate of L1 per
cent, This, says the report, 18 in part due Co the
industry crend of buying complets systems.

Telecommunications is expscted Co produce &
growtn rate averaging 7 per cent over tne period
1986-1991. Tnis, ssys the report, foilows on from tne
widespread modernization of national systems snd tne
installation of digital switcning equipment. bpiC AL
warns that deregulation nas opened up the door to
importe and the indigenous market snare will fall.
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Scatic defence budgets mean Chat tre Cosmunicatlions
sector will grow more slowly, acnieving an average over
the same period of oaly J per ceat. Control and
instrumentation will average 3.0 per cent over tne five
years.

Tne picture is sligntly rosier for semiconductors
wvhich is forecast to grow 4.7 per ceat tnis year, backed
up by an 8.3 per cent growtn in integrated circuits.
Component growtn in Europe wili accelerate next year to
6.6 per cent and integrated circuits vill rise 14 per
cent.

Hovever, growth will siow down alter 1Y8d,
averaging only 4 per ceat between l¥d8Y and 1991.

The Yearbook of West Zuropean Electronics Data
1988, senn Electronics Pubiications, ?.0. box iU,
Liton LU2 OED. $625.

Impacts of Arcificial incelligence

The determination and assessment of mpacts of
Artificial Intelligence 1s rmporzant in order to avoid
potential damsge and TO encourage sociaily neipfui anc
economically useful Al researcn and appiicactionms.
Contributions from leading Al researcners, woraing in
different aress of Al and living in countries with
different social systems, present in Chis DoOx a
detailed descriprion of Al 1mpacts on science,
tecinology, the wilicary, economics, society, cuiture
aand politics. The book 1s addressed to tne Al
researcher, concerned aboul the porential impacts of
nis/her work, o the decision-maxer 1a government, i1n a
funding institutiom, or a private company, wio spends or
invescs woney in Al researcn, and to ail tnose
interested 1o the changes wnich AL will pring inco their
lives in the future. A main feature of tnis work is a
bibliograpny on the future, and impacts, of Al liscing
more than 600 books, articles, ang research memos wnich
contain meterisl reiated to tnis topic. A KWlC-index
nelps vith the retrieval of 2 source. A snort
introduction into Al ("A One-dour Course’”) makes the
content of the book easily comprenensibie for tne novice.

Impacts of Artificial intellizence, ecitea by
R. Trappl, Austria Research Institute for Arzificial
Intelligence, Vienna, austria. Price. $US 3u.v0/
DfL. 100.00. ISobN 0-444-87°87-5. Puoiisned by Elsevier
Science Puplisners, P.0. sox 211, 1000 AE Amscerdam, Ine
Nether lands .

Report on microwave MESFET gistriouted amplifiers

The successful development o tne ualliium Arsenide
sicrowave MESFET (Metal Semi-coanductor Field Effect
Transistor) nas sticu.ated inCerest 1n tne use of
aicrovave echniques for communication sad eleccronic
varfare (EW) purposes. bpecsuse of tnis interest ERA
Techaclogy Ltd. has carried out » six-wonth project
under its Mesbership Rescarcn Programme Co 1nvesCigate
tne feasibiiity of producing very brosddand microvave
amplifiers using the hydrad disctributed amplifier
approsch.

The aim of this project was o demonstrate the
feasibility of designing and building & distributed
amplifier covering the band 2 GHz to 14 GHz, as well as
the advantages of a nydrid approacn, in levms of cost
and lead times, on monolitnic cecaniques. Computer
similation tachniques were used to predict performance
using boeh SPICE and TOUCHSTONE.

The reporc provides s comprenensive introduction to
the principles of discributed smplification and decailed
sathemstical analysis of tne cnaracterisctics of
discributed amplifiers. It also provives detrils of the
design and construction Cecnniques used o successfully
produce & single stage, tnree transistor hybrid
discributed amplifier witn measured sendwidtns of more
than 15 GHz and input and vutput VS4Rs petter tnan 2.l.

Further wock 13 now deing carried out by ERa's “F

Tecnnology Centre for individusl clients to deveiop
the :cnnology furtner.

KA Report 35-0l67R Microwave MESFET Distributea
Amplifiers at £155 Ciass b wembers/£175 non-mewber per
copy. {(Postage free witnin X, £1.50 for Europe,
£4.50 outside Europe.) Tne report i1s puolisned by ERA
Technoiogy utd., Publication Sales, Cleeve Roaa,
Leatnernead, Surrey KI22 7SA, England, Telepnoae:
Leatnernead (0372) 274151, Telex: J04045, Fax:

0372 374695,

Toree essential reference documents: Qualified
Products Lists for the electromics inaustry

M 902

Contains a complete List of the approvals grantea
to firms and tneir products under cne o5 3000 quaiity
assessment svstem for electromic components. It slso
tncludes all CECC and IECQ approvals granted to (K
companies. PD 90U2 1s the only document wnich lists
tnis information and is widely used by purcnasers,
designers and equipment manufacturers seexing britisa
quality sssessed electronic compcnents.

CECC 00200

Provides information on electromic components
quaiifiea under tne European CECC system. The o0ject
of tne CECC system 1s to facilitate interaational
trade by tne narmonization of specifications ang
quaiity assessment procedures for electromic
components. Components produced under tne system sre

accepted by all memder counctries witnout furcther
testing.

IECQ QC001005

Gives details of electronic components made under
the Worldwide IECQ system and 1s prepared from
information suppiied by IECQ member countries. Tne
specificacions againsC which compouents are approved
are part of an overall structure based on LEC
standards. Electronic components of assessed quality
are made and sold by approved \l_lnufacturerl and
distributors and are accepted without re-Cesting in
membDer countries.

Copies of these documents are available from the
Sales Department of the britisn Standards Institution.
These pudblications are available on prepsymeat only,
and 1nquiries should de mede to tne Sales Deparwment
for information on the current price and amendment
status of the publications. Membersnip discounts or
quantity reductions are noC availabie. Sales
Depsrcment, sritisn Standaras Institution, Linford
Wood, Milton Keynes. Telepnone (0908) 221lbo.

Computer humanities

Proootion [ecnnologies surveyed scademics Co
produce the report The US Computer M 1C1es Marxet:
Current Scatus and Future Groweth. Joseph Raben
supervised and Lauren Seiler performed Cne decs design
and snalysis. The report includes computer humanities
use, a List of vendors and producCs in tne market, and
addresses fou orgsnizstions, journals, snd conference
organizers. $493., Puplisned oy Promotion
Tecnnologies, P.0. pox 45069, Sarasota, FL 36277-40-5;
(813) 922-T7b00.

Frost 6 Sullivan reports

Currenc figures snow an incresse of 10 fo 15 per
cen: & year in tne numper of data-crime 1incidents,

according to Frost & Sulliven, and Europeans are
traplang tneir spending on counCermeasures. Data

security in Europe (KEB9%, 286 pp., 32,60u) decarls of
the marxel and products available.




US Marxet for local Area MNetworks in Qffices
(Kal6bo, 592 pp., 31,¥50) rforecasts a near-dowling of
yearly shipments of general-purpose LANS tnrougn .991.
The report predicts a decline in PC-cluster LANs, ana
s rise n nign-end CA LANs. Topics covered include
tecnpical fuunaamectals and design eiements, user
applications, and competitive analysis.

The Milictary GaAs Semiconauctor Marxet ia tne US
K AL788, 297 pp., $1.,95U) precicts rising use Of Gans
ICs and devices, with the Gaas semiconductor becoming
s msinline product. (Available from Customer Service,
Frost & Sullivan, 10 Fulton 5t., NY ludds,
(212) 2331080 or Sullivan House, & vrosvenor Gacdens,
London SWIW ODH; (0l) 730-3aJjo.

Speech Communication: tuman and Macnine

(ISsN 0-201-16520-1, 508 pp., hardcover, $w«.¥d)
by Douglas O'Snaughnessy introduces speech
commnication, from a discussion of now we produce and
perceive speech to compurer-based speecn processing.
Tne book is part of Addison-Wesiey's Series air
Electrical Engineering: Digital Signal Processinz.
Publisned by Addison-wesley Puolisning Co., Jacoo way,
Reading MA 01867; (ol7) 344-3700.

International Journal of Computer Applications 1in
Technology, the official Journal lor tne International
Retwork oé Centres for Computer Applications, will
begio publication 1in Spring 1968. The journai stili
seeks qualified referees anc papers. Contact tne
editor, M.A. Dorgnam, Tne Open University, Walton
Hall, Milton Keynes, MK7 8AA, UK; Miicton feynes
653945. Members of INCCA will pay $70 per year;
oon-mewbers, $120. Ovrders Dept., Inderscience
Enterprises Ltd., Worid Trade Centre building,

100 Ave. Louis Casai, Case Poscale 3Ub, n-1zid
Geneva-Aeroport 15, Switzerland. R

The Serlin Report on Parallel Processiny 1is
edited and puplisned by Omri 3Serlin, president or [TOM
Internacional. It offers tecnnical reporting witn
anaslyses of business and markec trenas. Tne reporc
costs 3495 per year., Puolisned by ITOM International,
PO5 1650, Los Altos, Ca 96023; (413) 9%B-adlo.

Opticai disks

The loternational Informacion Management Congress
1s distributing the book Optical Disks for Data_and
Documeat Storsge (9 pp., paperdbacx, 340 surface mail,
$45 airmail) by William Saifady. Tne boox
concentrates on read-only, reid/vrite, and CO-ROM
techoology. It include’ 2 detailed analysis of
turnkey document-storage systems. Publisned by IMC,
P.0. box 34604, pethesda, MD 204817; (J301) 983-0604.

The Supercomputer Eta

(336 pp., $19.95 casedbound) by Sidney Karin and
Norris Parker Smith expiores tne tecnnology snd
personalities iavolved in supercomputers, as well as
their applications. Tne authors siress the importance
of supercomputer centres. Order code 311002-3.
Published by Acsdemic Press, Harcourt brace
Jovanovich, Publishers, Attn. Marketing DeptC.,
Orlando, FL 32887-0510; credit card
orders 1 (B00) 321-5068.

Catalogue of reporcs

Electronic Trend Publicacions offers a free
20~page cacalogue of its reporcs. Contact Electronic
Trend Publicecions, 1293V Saratoga ave., Suite Di,
Sarstogs, CA 95070; (408) 9vo-Talo.

Japanese nign-cech

Tne Nacional Technical Information Service offers
8 study called Japanese Hign-Tech Informution: A

beckoning Market (PBB7-18uG4u/kFP, $20.30 plus $3

nandiwng). The study proposes vays Lo ennence
Ametican access to Japanese technology ioformation.
Puolished by NTIS, 5285 Port Royal &s., Sprungfield,

VA 22161; (703) 4B87-4600.
Exporting

The Smaii business Foundatiou of Aserica nas
publisned (ne second edition of Exportise (250 pp.,
$29.50), written and edited by Jack Reanie. Tone oook
provides a guide to the export process, plus
information an over 40 common trading partners. The
1987 edition adds sections on 1mporting and dealing
vitn foreizn competition in domestic warkets.
Publisned Dy Sasll ousiness Founaation of America,

U Park Plaza, poston, MA O21i6; (617) 3I50-5096 or
1 (80y) 2i5-levd.

ol

Volume I of the dandbook of Computer=
Communications Standards oy william Stalling 1s called
Ine Oper. Systems laterconnection (0S1) Model and 0SI-
related Standards (ISpN: u-02-%3071-X, 322 pp.,
nardcover, §3+.95). It aiscusses the seven iayers of
tne 05i: hierarchy. Volumes il and LII to be
pudlisned. Pupiisned by Macmillan Pudblisning Co.,

866 Tnird Ave., New York, NY 1002Z.

Lloix

A collection of tutorials, 13sue papers and case
nistories called the Unix Papers (No. 22578, 480 pp.,
$20.95) asd edited by the Waite Group covers topics
ranging from security and comsunications to
scandicds., Publisnea by Howard W. Sams & Co., 4300 W.
olnd St., Indianapolis, IN 46268; (317) 29u-5400.

Proceedings of the Conference on Computer

Communication for Developing Countries CCDC '37

{Edicors: S. Ramani and Am.l-ca;g)

Newton's lawvs of motion seem to be true to tne
same degree 1n every country in tne woris. They nave
not found & developing country version different from
tne original ones, at Leasc as yet. Tne same 13 true
for a number of otner scientific and tecnnical truths.
We all share s common numanity, and a3 common science
and tecnnology. CRC-16 nas vworked as well for us, 1in
the developing worid, as 1c nas done for tne SWiss.

Tnere is, novever, snother side Co tne coin. No
one's future can be s Xerox copy of someone eise's
past. Pranciples, concepts, desi1gn Cechaiques, etc.,
can be 1n common. Priorities, chosen alternatives,
designs, production volumes, etc. cannot be Che same.
Netions wnicn live om $300 per capits per yesr cannoC
uSe the same communication systems cnat others use to
the same extent, not when LT costs ocae's entire life
savings O Nave one phone installed.

True, we have the same science snd Cechnology.
But, ve will use thes in different ways, esacn
sppropriste to h1is own needs and resources.
will learn a lot from the developed world.
buy & lot. It does not zake sense to dbuild
everytning, regardless of cost, but we will buiid s
few systems of our own, and we will eell a bitf once 1n
a wmile.

True, ve
wWe will

Development 1s not along any straignc Line. Tne
same sequence of development will not suit everyone.
Soms later developments will mean more Co us Chan
earlier ones, for instance, computer messsge systems,
text dbrfoadcast, educational applicactions, mansjemencC
of critical resources such as the rsilway network or
the electrical pover gria. Some ne. developuents will
be needed exclusively by us, for instance,
COMMNICATLON SYsCems UPing our scripts. Some
services will mean & lot to us afier Cney are dead
elsevhere, sucnh &s telegrapny. Tnere are many things
we will not see 1n our lifetime, sucn as a phone 1in




every office, let aione one in every nome. bul we
vill have modera office communication syjlems. we
will build public data netvorks, we wiil use tne
tecanology in vays that suit us dest.

These are the thougnls Inat motivaled CLDC-&7.
Toey wotivated lodia, on benalf 5f the geveioping
vorld, to host the conference. They moCivated a
generous International Counc:ii for Computer
Commmnication Lo sponsor it as one of the first of
its special conferences. Iney motivated a record
aumber of Governors of ICCC, start:ing wicn the
president, Prof. Pnilip Ensiow Jr., co offer papers,
tutorials, and otherwvise to neip. These tnougnts
nave found s great deal of sympatiny from the
Conierence Governor, Dr. Ronaid tniig, a champion of

- 37 -

tne cause ana a promoter of effeccive thinsinyg 1
this atea for « nuwwer of years.

1980 was a pad year for many developaing
economles. lhere was a drougat. iY¥07 1s & grougnt
year in this part of the world. As ve prepare for
the conference, Wwe are all acutely avare of tne
suifering arouna us. Tecnhaology alone does not wipe
out sucn problems, though it will aad 1t aoes make 1C
easier Lo cope witn tnem. Computer communication may
not gef us wore rain, but i1t can nelp us marage our
water rescurces better. Ine Proceedings will oe
avatlable snortiy from Elsevier Science Publisners
b.V., Informat_on & business Division, Sara
burgernartscraact 25, 1055 KV Amsterdam, Tne
Netherlands.
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

Price List for Advertisements in the Publication

~ Microelectronics Monitor

General Provisions

1. UNIDO activities in the field of advertising are non-profit-making and are carried out to

cover the cost of preparing, publishing and mailing its publications, which are sent to
readers all over the worid free of charge.

2. Requests for placing advertisements in the UNIDO Microelectronics Monitor should be
made in writing. They should be accompanied by a layout, illustrations and a text
containing all necessary information.

Advertisements are printed in black and white and in English only.

UNIDO reserves the right to reject advertisements without giving reasons, to suggest
amendments or to hold advertisements if space is not available.

5. UNIDO cannot guarantee to print advertisements on specific pages of the Monitor.
Page proofs will not be provided to advertisers.

6. Payment of invoices is due immediately after receipt and should be made within 30
days in United States dollars or Austrian schillings to the UNIDO bank account (see
below) or to the Treasurer, UNIDOQO, Vienna International Centre, P.O. Box 300, A-1400
Vienna, Austria (telegrams: UNIDO Vienna Austria; telex: 135612). Upon payment,
please advise the Head, Development and Transfer of Technology Division, at the same

address.
Bank accounts
For doliar payments: For schilling payments:
“"UNIDO dollar account” No. 29-05115 “UNIDO schilling account” No. 29-05107
Creditanstalt Bankverein Creditanstalt Bankverein
Schottengasse 6, A-1010 Vienna, Austria Schottengasse 6, A-1010 Vienna, Austria

“UNIDO genera! account” No. 949-2-416434

The Chase Manhattan Bank

International Agencies Barnking

380 Madison Avenue, New York, New York 10017
United States of America

Prices
Prices in Austrian schilings (AS)
Suze {or aquivalent in US$)
Full page (255 mm x 178 mm) AS 5,000
1%, page (125 mm x 178 mm or 255 mm x 86 mm) AS 3,700
% (178 mm = 60 mm or 125 mm x 86 mm) AS 2,500

The price for the publication of anncuncements of up to five lines under the rubric
"Resources available” is AS 1,000. The text is subject to editing.






