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The Microslectronics Monitor proposes 10 accept industry-
related advertisements from companies interested in
reaching planners and p.licy-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
entrie,. The Monitor 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 tree of charge.

Advertisemen!s will be printed in black and white and in
English only. Prices in Austrian 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,
A5 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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utt_sapezrcenductors

erconductor researchers are hopiny
for i co-operat and
US Adm 1 sees the irmevitabill:ity
nationaListic comper

f:0m a2 parel discuss: N
co-operation” by speakers f
Japan, Europe and Ind.a a

superconductivity he

4 onal
r he United States,
T a sympos.iuf On

3pan in September 1955.

s
1t.¢n.  Trnat was the message
N

The symposium was he £irst arranged by Japan’'s
Intetrnationa. Supercoenduct ty and Technology
Certre (ISTEC), ar i- ma ©ocentre and resea:ch
gonso':'un set up ear..e:r this year with funding

rorm the private sector and “ne Minisiry of
In:etna.xona. Trade and Industry (MITI).

Professor Sholi Tanaka, vice-president of
ISTEZ, pointed out thaz eahh new prolect is longer
than the one that we.:. before and orientated towasds

Sre distant commercial qoa.s. He expesii the
present superconduLctor procest to las:t for about

D ovears on a budaet of arcund $1SC miilion, and
Comrerdcidl app-.ivations aze disvant
enCush o 2110w Lnternationa. CSollaboratiorn oo tasio
research.

Setting up coliaborative researcn projects in
Jagan .s nct easy. M. Uenchara of! NEI {orporat-e
esir.a:ned that lapanese eleciIonics compan.es

compete furiousiy” _i the mar<et: at the star
tne VLEI proect. researcne:rs from the J:iffere
Cumpiies I tne pIoedt welv uhwlliing o
cormunicate. After 2 vear of nezut.atllons 1t was
agreed o It researcn . "pre-competitive
rechrology”. Fror then ¢: the resea:rchers worxed
t.gether Like "family memvers”,
Lenonarza. He thines 8 ¢.r.laf siyle of Co-opetatic:
o:. supercondactars s e az tne “errationa.
.eve. .,

according o

Many expe:is fee. that tne strength of the VLSI
project (and those tnat came after) was not .-
co-operative bas.c researuch, Dut L Crealing a
ConsSensus If G.dnt eleltry companies that the
sem:conductor race must be won. So the co»ope's:xv=
Frotect stimulatel competition. Fore.gn compan.e
thus worry tnat 1oirning in a "co-vperative® p.O)e;l
0 Japan might s.mply provide basic research results
to fue. the appl:cat.ons race.

Paul Mclaughlin, director of the Ccuncil orn
Superconductivity for American Compe:itiverness
(CSAC), said "nationalism™ will be the driving force
behind advance in supetconductor research. But he
did acknowledge the need fo: international exchange
of information and says tha: CSAC's informat.cn
services are open to everyone.

CSAC 1s proposing to form a research
consortium, the Superchip Co:poration, furded by
private industry and possibly backed by US federal
government bonds. The council is lobby:ng for
legislation to exempt the corporation f{ om
US monopoly laws, and Superchip may also get specia.
treatmen: over patents. But unlike Japan's
superconductivity centre which is open (o {oreign
companies, CSAC and Superch:ip are fo; US compan:es
only.

The United States will spend $205 million on
superconductor research in the Ziscal yeadr beginning
1 October 1983. Much will be spent on

defence Telated resea:r

whoon Rave 3 poor reput

ernment laboriatories,
r transferzing

sector. CSAS"s p-'oose
Stazes is compet.i:
between guvernment

has been haréd pushed

to sCrape op SII mil gperconductor

researcn, ascerding - E. Rao oI the Indiarn
Irstitute of Science: developing countries “can
never be eguals” to the advanced nations, and he

appealed for interrna:lonal co-operzatica.

The Governments o0f the United Kxngdon. France
and the Federa' Republic of Germarny are eac
spending ¢ few tens ¢ m.llicns of decllars c:

vperconducto: research and new research centres
have been set up ¢ cctlabora n with indust y.
(Source: Nawure, Vol. 323, ¢ Septembet 198¢2)

ESPRIT forced teo prove iis worth

A ma:or review has beern commissioneld on the
8300 m:llilon research programme ESPRIT, to checlw if
~he scheme ig providing ¢2od valie for money.

Seven tup figures fror European industiry and
screntific resecrch, headed by Toultor

k. E. Fannenhory, former vice cha:rman of Prilips,
will report dacw to the Europearn Commission on the
4 yea: old ESPRIT irn

The findings will be made public.

.rst phase of the fo
pr.ng 19€3.

“n

tding t. the Zomm:issicr, over half the

Cts invoiving 620 organizatzicns have givern
. Around 115 projecis have rescu.ted :n

tal prodocts and close to 30 internationa.
ds have teen createl.

cJean-Mar.ie Jadiol, 8 tor Of ESPRIT, drew

e
SpeUial attentiuen U tne "Scpernude’”
< ?
I

63
rFloro-seperconputer, bDullt by a consortium includ
INMLE, Tnorn EMI and Southanm Tniversity.

A total of I ¢t ot 4;; rillion floating
point operations pe: seconi macht:ies have been
installied since July, an 2 de nave been placed
[ N pected o be sold

ISt @ siTilar nutier, w
next year.

Cadiou als. remarked that 45,00C T80C
fiocating-point Transputers, developed by INMOS under
ESPRIT, had been so.d ma.nly to Japan.

Other successes included Bipolar CMOS
technology, part.y developeld a: Trinity College,
Dublin and robozic vis:on contro., contributed to by
the University of Newcastie. (Source: Compuling,

. December 1988)

Burope acts to remedy 1ts shortage of chips

Three of Europe’'s biggest electronics companies
have launched a joint programme of research a:med at
ending Europe's dependence on foreign suppliers of
microchips. SGS-Tnomson, an Itaiian-French f.rm,
has announced tha: it w.ll join w:ith Siemens cf the
Federal Republiic of Germany ard Philips ¢f the
Netheriands in the Joint European Subm.crorn 5:iicon
in.t:at:ve, or JEI5., to produce random access
memery chips with a capac:ty of four megadits of
.ntormation,

This is 10 times as much capacity as 13 now
availabie. To achieve .%. electron.c components
must be packed 0.3 m;li.metres apart on ch:.ps.




Philips plans to spend #250 million on JESS!, and
vill lobby the Dutch Government for funds to ma%ch
this sum. The other companies hope for similar
backing from their jovernments.

Officials ar the EEC, which alsc sponsors
pre-competitive research on microelectronics, say
that they will not be able to fund a project as big
as JESSI. The EUREKA programme may become
involved. Europe now imports virtually all its
general-purpose, or “commodity® chips, from Japan
and the US, whose agreement in 1986 o set quotas
for trade in chips has resulted in severe shortages
of chips for computer manufacturers.

JESSI will require 20,000 worker-years divided
among basic technology, applications, materials, and
long-term, related research, such as work on the
organization of neurai networks. Scientists at the
Frauenhofer Institute for Microstructural Technclogy
in West Berlin, who are planning J=SSI, will
announce their detailed plans in December 1988.
(This first appeared in New Scientist, London,

29 September 1988, the weekly review of science and
technology.)

A new all-European computer network for research

The ever-increasing number of European
scientists and other researchers who use computer
systems has created a great need for international
means of online communication facilities between the
various computer systems. It was realized tha:
existing networks must be harmonized, enlarged,
combined and standardized, and that new services
must be set up. This demand led tc the formation of
the COSINE (Co-operation for Open Systems
Interconnectioi. Ne:tworking) prolect.

COSINE is actually a EUREKA enterprise, icn
which all EUREKA partner States, the European
Community organization and its Member States, as
well as a number of other countries (includin
Austria, Switzerland, Swede:r, F.nland, Turkey, etc.)
participate. Yugoslavia expressed an interes:t bu:
no iron curtain countries are 'avoived. Recently,
negotiations were initiate: %c involve alsc the US,
via trans Atlantic links.

The major idea is to suppiy da*a services and
tclecommunication facilities for the European
comnunity of academic an? industrial resea:rchers.
The building of an effective infrastructure would
also lead to econom:c advantages, because of the
necessary new technologies that will go into the
networking syster. Finally, the effort to normalize
several, so far independent, national networks
within the frame of unified European standa:ds is
expected to improve politica. co-operaticn.

In order to avoid high costs and inefficient
network-interfacing between incompatible networks,
it has been decided to employ the international
standards for open sysiems (0SI) for communication,
to utilize existing postal teleservices, and to
realize COSINE with commercially available
products.

Common application services of COGINE, already
Available, are:

- Interactive data commun.cations
infrastructure;

- Pile transfer and access management;

- Message handling:

- Directoty serv.ces;

- Accounting services.

Future planned se:vices are:

- Screen-oriented d:ialogue:

- HRemote job entry;

- Graphics:

- Virtual terminal support:

- Broadband communications.

The final implementatior phase of C. JINE has
started, involving a < .ift of emphasis from
international and centralized activities 0 national
and decentralized activities.

Detailed informatic. on COSINE can be obtained
directiy from Nicholas K. Newman or John Beaie,
Commission of the European Communities,
Directorate-Genera. XIII, Office A25-7.13, Rue de la

Loi 20C, B-1049 Brussels, Belgium. (Source:
European Science News, Jun2 1388)

Maior new industrial consortium formed in Europe -
syperconductiv.ty one of :ts f:rg: focuses

The recently formed European Institute of
Technology (EIT) is a maior new industr:al
consortium for scientific and engireering research
anc education. EIT was organized by leading
Europearn intermational. corporat:ons witn the
founding members being AT»T, =nilhem I5M Europe,
Montedison, and Philips. Based irn Par:s, ‘t was
created to help Buropean industry take fu!l
advantage of its own scientific and technological
resources bv forging a more effective
industry-university partnership. EIT is funded by
industrial contributions from its members, ard ivs
activities are focused on direlt, precompert.tive
research in materials technology, :nformation
technology, and biotechnology. The address of EIT
is Tour Franklin, Cedex 1ll1, 9208., Par:s.

One of EIT's first activities was to organize
and sponsor a three-day conference, "European
Symposium on Advanced Mater:als: The.r Role in New
Technologies®, which was held in Madr.d, Spain on
27-29 June 1988 and hosted b ATeT Microelectrdnica
de Espania. The symposium emphasized research
related to functional materials and brought “ogether
speakers from industry, academia, and public
research centres. Subjects covereld were
superconductors, semjconductors, composites,
mo.ecular electronics, optoelectrornics, magnetic
materials, surfaces and interfaces, and
non-destructive evaluation,

Other activities of EIT include establishing
networks of researchers and funding of projec:s
selected from competitive reques-s. Announcel a:
the meeting were the final six in this year's
selectior, and two of those were in
superconduciivity, with the winners each receiving
250,000 BCU (=~ $350,000) per year for three years.
One, from Proiessor Franco, Universi.y of Madrid,
was a systematic search for new superconductors and
the other, from Professor Lumley. Camdhridge
University, was a study of the weaw ..nk3 that cause
lov critical currents. Other winners were in
composites, integrated circuits, laser processing,
and non-destructive evaluation. (Source: European
Science News, .June 1988)




Hardware Jdesign verification

The Fusior of Hardware Design and Verificat:ion
was the title of an international working conference
held -0 July 1988 by IFIP's wcrkirng Group on
D:gital Systems Descrip:ions and Design Tools
(WG10.2). Meeting in Glasgow, the 67 participants,
including most of the leaders in th:s field,
discussed 23 papers on applying formal techniques to
the ver:ficat:on of VLSI circuits.

Dr. George Milne served as conference
chairman. Proceedings cf the Conference have been
pubirshed by Elsevier /North-Holland.

A good summary of the state-of-the-art of
hatdware verification is found in the paper NO°
An Engineering Approach tc Hardware Verificaric
Dr. Clive Pygott. Excerpts fror the init:al
sections of that paper are guoted here:*

O 5}

¥

Hardware verificat:on is a process by which a
circuit designed to implement some specif.cation ts
shown to be correct under all cizcumstances. Formal
nardware verification involves the use cof
matnematical tools to manipulate the Jescriptions of

the circuit and of the requ:remernt, tc show whethe:
or not they agree under a.. ¢lrcoumstances. This :is
2 far more corp.ex process tharn that inavclved in

c.rcuit test:in: 2nd :s stiil the sublect of
research. AL tormal ver:ification has
ircuit des.gns.
us:ing such methods
verified are to te
cns, ani s3 ac

an be tclerated.
egrazed c::cui:s

increa2ses. tne
LelOre MCre re

C25.3nels.

Vverificatick me:nad;.
with what happens in prac
of most citeu.ts. Ussally
stater . of what the ci:fo
terent Leiny €apressed

iw.th L5 inherent atnijas

formal

the
. languagje
. A level uf
circuit s

a se.ecte?d se:
1o pe des:gred
18 possiltle, L.t
.5 that for those
behaves as eupected.

'

[

For e np comparat :ve
TLICIOPIOULsS50T 1S Capadbie of ert state
trans.t:ons. EVcn L3 tranz.ition could be
siryiated every crosesond, 1t wiuld take

;Os’ years to examine all the pussible changes
(this is far luager tnan tne age of the universe).

The argument usually mide to, Justify this
approa~h is that it is known fror the specification
thas there is no log.cal c¢oanest.on be  ween
different parts of the <circui1t. This leads to
problems when rdarz2ly used parte of the processor
interalst in unanticipatse! wiys. A number of
MmLCIORTOCessC s have e o the market which have
Later beer shown to behave erronevusly unlder ynusual
Ciroumstances (Suh 45 an interiupt ocouiring in ¢!
middle 0f a block move instruction),

¢ Copyiight IFIP,

Research into hardware verification is
typified by programs that lead o formal
verification of an implementazion. However, this
proof of correctness involves a great deal of human
interaction w:i*h the proving tools. Furthermore,
the current state o! the proving tools is such tha:
a high degree cf mathemazical ability is required ze
use them. A secondary prob.er s that they have
been developed within an academic environment, as
stand-alone tools with little or no considerat:or
giver to the way they would interact with ex:sting
CAD systems.

In particular, the programs typically assume
that the circuit wiil be described in the language
used by the proving tool. In practice, the circuit
1s likely toO be designed using a schematic cap:ure
process on a workstation, with the graphical
representation being translated into a textual
hardware description language. Whilst it would be
possible to write a translator, this is not the
whole solution o the problem. Tne steering of the
tocls by the persc: performing the proof is scch
that the persorn mus® have a good understandinzs of
the structure of the :rformation being man:pulated.

tomatic translaticn of 3 graphic represencazion of
'he circuit, fellowed by further translation intc
the proving lang.age, ic likely to lead 1o a poorly

structured Jdescr: *hat will be very difficult
fcr tne prover

In adc:: on problem, there
15 alsc a reg BS Onoce they
have veer far T some gu:its

detailed sime st... needed %0
es

crovide tes- ults. This
s.m.lation car “Jp Level of
sge_...hezi::, st < face

ani -

nigh-l

Ve a ClIcuit wlll be
as attractive ac

e wou.d appear tr2t the
i to perform verificat lon
"er thar [inedrly wit.. tne
under investigat.on
the effort require? t-
af confider REOH
3, which appear:
InCtease 35 3% Leant the Cube of complexitly,
eiponertially. Th.is Mmeyns that as cLrouits
more compies, there mus* ,OMe & time when % .S
cheaper tu perform a verification than to o
CIICui% to the curren accepted level of
confidence,
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The authnr <hen proceeded to describe a system
ir wh.ch the meth.d of proo! was designed to
slieviate s,me 27 the problems assoc.ate) w tn the
ver:fication process.  (Source: CFlP News.e ter,
Yol 9, No. 4, December 1988)

Eiropean telecumns suppliers ur ‘e
Twenty tw, nationa. European telecomms
suppliiers have se® up a joint company t.o sell
pan European ne'w. rk scrvices in competiti n with
1O multinational . Like [BM, Geisco and Electron:c
Data Systems (RN,




The 3jOint company (MDN3S) wiili start operaticihs
next January, following an agreement wh:ich opens tle
way for the suppliers (alss known as PTT3) t.
overcome national riva.ries ani otfer the one-stop
shopping and guaranteed service ieveis tnhat have
previously been the main seiiing point ot the
private suppliers.

At least 50 million ECUs (about 3% m:iiiioen)
will be 1nvested over the nex: three years 1in
building the service, but a fa: lazge: 1nvestident
will be needed.

The EEC 1$ supporting the venture because it
wili ailow European companies to build internaticnal
nerwerks without resorting to Us comparies.

A community directive on the ilberasiizaticn ot
value added services is due at the end of this yea:
which is certain to open the matket and allow fuil
competition in service provisicn wnile protect:ing
the basic networks.

MDN3S wiil offer a number ! services that are
currently eitner impossible To obtair, or Costiy and
difficult to set up and run because they inviive
dealing with a number of naticnal PTTs.

An “umbrelia” network w:i!l (Ifer gateway
services, pProtoco. Conversion anc translation
between different nat:i:crnal implemerzaticns of
X.25 packet switching.

In the longer run MODMNS wi.. expand beyons
offering network services and simpie value added
services such as ne Jork management ints praviding 3
fuller range of va.ue added services. (Source:
Computer Weekly, ¢ Octorer l%fv

S:tate orchestrates '3 ComT.ijoatl

The UK Governme:: s [T asgei:
Computer and Telecommuiicat,.one A
rounde? up public sector 17 adviss
countries to presernt a united fron
communications standards makers.

CCTA recently orgarni.ze’ a meeting 1n Ottawa of
fellow government advisors fror Australia, the US,
Canada, Sweder ani the Federal hepuvlic of Germany
to harmonize communicaticns standards around the
UK Government Opern Systems Intercornection Profile
(GOSIP).

Launched in Decembe: 196n, GOSIP lays duwn
selected Open Systems Interconrection (0S1)
standards options which suppliers must conform to
when bidding fcr open systems contracts.

There is also interesct from the French and
FPederal Republic of Germany Gouvernments to produce
an open systems procurement handbook based on GOSIP.

In July, CCTA met US gouvernment representatives
to discuss which parts of another open systems
standard, POSIX, they should demand trom suppliers.

CCTA aims to tail into line with UL federal
specifications for the POSIX interfa.e standard.

“he CCTA is alse working with other European
governments to furm a standard software analysis anid
design methodology (55ADM). (Source: Computer
Weekly., 27 October 1988)

_systems

The kouie (0 Azt.ifiv.a. lnhted.igence (Al) in
Latavases and Information Systems was the titie (! 2
wotking Jonleien. e held 1o Guangzhoo, China,

S 8 July ivec. it was spounsored by IPIP'S worwicng
Stoups On Latatase {#5..¢) and lesign and Evaluation
toInfrrmation Systems (w3b.l). APRIORImatel

150 attended, some 90 trom the Peuple’s Reputlic ot
china aad the remaindetr from Cther parts of the
worid., Of the 3 pafels presented, nea2r.y «re tnood
were Ly Chinese 3uthors.

Protesscr LI. Athe Solvbely, Ww36.1 Jhal:ima:,
was General Jouference onairpersdi. Chalfpersons of
the Internaticna. krojram Committee were
Professor Lr. Ruobert Meersmar and
Professcr Kunyg Chern-Ho. Xu Kongshl was cha:irperson
of the Organizing Tumm:ttee, assisted by
Protesscr Sni longzhi, who also prepared the
participants’ ed:tio:n _f tne proceed:ngs.

The Conference fal o twolcld scientitic goal:
since InZormation systarm Jdesign, iGplementation and
operaticn Is 2 Complex pIOLIem-S0Llving tass, whete
expert xnuwledde i1s needed, papefs concerning
RI tecnn:igses fo: intormaticon system des:gn were
solicited.  In additich, thne Jonference eaplcred new
database formailsms and technologles for use 1n
(-arge} Rl app.icstlisns.

The proceedirgs of :re Conference, tc be
published ty Elsevier Nortn-Hcoliand in Marcr 19893,
are being edited by Meersman, Kung and Shi.
(Sovrce: iFIF News.ietter, Voi. 5, No. 4,

December 1928)

: atad:an M.ocroelecizonics Corporation workshop,
13 16 June 1984, Queen’'s University, Kingsten,

Tie Nationsal Desig:r Netwoefn, as envisaged
sevell. jeals a2yl whel the Jasnadiarn Micrcelectronil
Corporat:cn (JMJ) was pianned, 1s a concept which
depends on signif.cant interaction among peupie
astive in the VLSI researcn community for successful
impiementat:on, Interaction can take many forms and
while abii:ty and Ccapacity for electronic
transactions .s stronger now, 1L 1S vital.y
impottant to meet on ovoasion. The annual
CMC workshop 1s intended for this purpose.

Each yeat the progytamme for the workshop
reflects the audvice solicited annually from
university membetrs of Lhe corporation. In 1968 the
proyramme vatended from practical training to
research innovation and the sessiovns moved
progressively from topius in aid of IC design as
supported directly by CMC to advances in university
research and a special session about high-leve!l
design. The CMC business plan released in 1988
indicated many new aspects of support for VLSI
research; some asction has been taken, considerat.ly
more is planned and many details will be prcvided
during the wotkshop week., Further i1nformation is
available from Mis. Nancy Feters, Canadian
Microelectronics Corporation, koom 210A, Carruthers
Hall, Queen's University, Kingston, Ontario K7L 3No

Clearing house fur third world news

The methods by which news stories on subjects
voncerning the third world at presernt redach the
press are widely considerea to re inefficient.




There 1s no ore place 1n which journalists and othe:
news-users can find sorzed source materials from
many agencies on a particular =eitrd world story. Ao
alternative to the usual haphazard assortment of
hard-tu-locate press releases is promised, however,
in the shape of the worid Press Centie Londorn
(WPJL), 2 ciear:ing-house ©! pre-publicat:on source
materia’s fror the UYnited Natlons system and other
agencies.

Based in London, UR and Jdes:aned for and with
press cfficers, journal.sts, pur.:shers, e .1toOrs.
lobbyists and publicists, WPSI a:ms to provide., by
subject, access to mater:al issued by press offices,
which the media mignht nave Jdilf;culity ia obtaining.
Irput 1 expected from tne world Bank and other
United Nations system OrganiTations. Materials will
be available in Engliish and French.

The Centre is expected Jltimately to become
selt-financing, although fund:ng has been received
trom the UK Governmen:i. Its estatlisnment has
vecome f{easibie with the increas.r: use of
informasion technology . news-gathering and
reporting, in addit:ion to falling costs and
improving transmission Gua.ity 1n :nternationai
telecommunications.

WPCL's services wi.. cuver three topics:
internatiornal economics, Europe and the third worid,
and tropica. forestry. The .nformation is divided
into three types of item: diary, t1oday’s news and
background. Prototypes of a.l three oI its serv:.ces
are expected o come oSnline Lo tne near future. A
xey compcnent of the systen ‘s terminal
s_.frware, wh.cn aliows any tible
microcomputer eguipped withn disx and modem o
ga.n access to the system. 3 items car be
consulted offline, tc m;nimx:e connLnications
cos%s. Users will pay a mudest anncal subsoription
fee for the use of a password g.v.ny ther access
the WPLL clear:ng house., The !
arcording tc the type and .ocat:in user, with a
reducticn for third world media subsoribers.

v
O

For further Jdetai.s, please contact: worid
Press ~en"re London, 3 Parc..e< Roai, Lcndorn
Ni9 3RF, UK. (7P+34 L 2e3 n3 3l- TX 255870
MONREF G (Please quote bLon reference T2:MAGILCITIT a:
top of text.)) (Sourve: ATZI5 Newsa.elter, Vo.. b,
No. 4, November 164835)

Microcomputers for deve.of .rnj courtries

Africa, Asia and Lat:in America had just
5.7 per cent of the wor.d's computers in 1985. Even
so, there has been a cons:iderat.e growsh ‘n the
installation of microcomputers. And certain
applications seem tailor-made for productive use 1n
developing countries. So far, the mi:n uses for
computers in developing courtrfies have beern for the
standard functions of inventory cont: account ing
and payro.l. But there are opporturs in other
areas, such as developing health care systems and
promoting computing in educatiorn, the latter usually
being a good way tc stimulate lo7al 1ndustry at the
same: time. The most promising technology tools f(or
underdevelope? countries are PCs and networks. Both
0! these represent quite appropriate technoiogy
the PC in particuiadr is cheap and easy to use, while
L tworks provide consideral:.e buneflits in gathering
and retrieving data and in spreal:ing the
gengraphical distribut:on of proucessing power.
Tnere are clearly practica. difficuities in the
estab’ 1shment of compuler netwuiks, wide area
networks (WANS) Jepend on the existence of some

rnatlonal communicatlons structure. The telephone
syster that cocid provide this 1is still ofte:.
underdeveioped. Africa, in 1%8%, had one zelephure
Lo every 125 peopie, and many ;oun:zies wil

have X.IS sw":-*xnn systems o be able tu log :into
internat: xs. Cther problems assoclazed

with compu:ting nierdevelopeld countries have bee:n
eased by techrol

jical o innovaticn. For exasg
unreliabie electricity supply can lead to voltage
fluctuations or power failures. Small elecir...iy
Jenerating sets nave all ated this probler, eltlne:
funning a compyle: full-time Or cCutting in whe:.
there is a mains failure. There are alsc res:de:nt
systers that take automatic regular bacxups of the
vuinezable memcry. Tre major difficulty remains one
of servicing. Lthotgh the number of computer
installat:ons has growrn., there has been an
inCreasing variety of scpp.iers, SO that loca.
servicing ¢f hardware :s no easier. But the wor'd
economy that brought the debt crisis, food mounta.ns
and food shortages can still strike with a perverse
logic: that Jdeveloping countries shoulld cunc
not Snotechn:ic develcpment, but rather on
wnere they current.y d. dest: the product:
commodit.ies ¢ % the use 0! Cnheap lacoat.
In this way, :e:nn;cal and econdrmis
disaivantaze fcr its perpetiation.
(Source: Cump 18 August L3E3, p. 23)

wWoIX $%3rtls on

worx orn the reconstruction <f the Ancient
Lipbrary of Ale:ani. a entered 2 rnew phase w.th the
laying of the u" asion stone in Ju e8¢, Tne
project is Crited Nations
Edccational, :;an':a:.sn
{UNESCOY n

Government. cf the
Lizrary - fou

332 EB.C. o e
internizion rew t

a
prolelt’s te

Z:s 2.."
in 1605 -

due 0 open i1s doors
o3 On oan entire.y
computer.zed bacis, ar: wil!l offer all “he serv ces
to ve found in the mo3 oderrn l.Drar.es. Tne
irnizial collertion of [y ,7 2 volumes, 1% ic hope?
will increase graiual.y to contain some eig-:
million, The estal..shrent on the library -.te cf
an .nternat:ional schoul of 1nformation sSclence w.ll
ersure that staf!f are tra:neld in a.. the re.evan:
modern techn:gues.

A cost of USSI6I miilian is foreseen f¢ lhe
project. Egyp* nas oftered to provide four herltares
of land, w:i:tn an est:mate !l vaiue of USSAZ mill: &,
together Wil an exifs corference cen®re Csting
USS2S mil.ion, to fare past of the livrary's !
infrastructure, Eqgy nas a.so allocated 13
Egyptian pounds to o c the costs of the Egy;*:ar
personnel and [cJdl [rCoect support servicen. Th:
leaves an appioximate surm 2 "I51C0 million st .l o
pe founa for the comp.et.on of the liprary.

LI

UNESTO, togetner with sts ¢ promsters the
Unite? Nations Developrenrt Programre (UNDi ) an! tle
Egypt.an Governmert, .- launching an interna®.onal
ar:nitestyre competitin.  The ¢ L in
arrh.tects {rom a over: the wor. ! to conceive 2
architectural des g ¢ 1 the nee libhrary whioh
should represert “the (quintes.ence Gf tom 7 w’s
cultural though:t®. Further details abou®
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contest, which costs USS15C to ente:, should be
requested from: The Director, Office of Information
Programmes and Se-vices {IPS), UNESCG, 7 place de
Fontenoy, 75700 Paris., France. (Source: UNISIST
Nevsietter, No. 4, 1988)

CES! - helping aid to flow

The World Health Organization®s Country
External Support Informatiorn (CESI} System is a
computerized data base >n drinking water supply and
sanitation projects in developing countries.
Co-sponsored by the United Nations Development
Frogramme (UNDP) and the Federal Republic of
Germany, CESI was started in 1995 and now contains
more than 3,000 records from 40 major donors. The
system springs from an irit.ative of the
Organisation for Economic Co-operation and
Development (OECD) to improve the co-ordination of
aid in support of the International Drinking Water
Supply and Sanitation Decade. resent funding
commitments will support CESI's operazions until the
enc of 1988, after which long-term financing will be
needed.

The data - collected ‘ron bilateral and
multilateral funding institutions, United Nations
system organizations, and non-governmental
organizations - is analysed, standardized and coded
by the CESI Co-ordination Secretariat, based at
WHO's Geneva headgquarcers.

Participation is encouraged from funding
agencies or government ministries working in the
sector, which are willing to share their project
information freely with others. Users of CES! can
obtain reqular updates in a variety of forms, such
as country project listings. Output can be received
as hara copy or on diskette. In future, it will be
possibie Lo transmit cu®puts electronically to the
user’'s own microcompu:isr. Comprehensive keywording
and sorting facilities allow reports to be tailnred
to the user's needs. The system offers the
governments of Member States, and other users, a way
to keep a continual check on reguests for aid and
the flow of aid in the drinking water supply and
sanitation sector. For agencies wishing to deveiop
compatible systems for their own use, CESI staff can
provide advice on adaptations of the system’'s master
program, with modifications to standard forms to
deal with user-specific entries.

In future, it is hoped that users will be able
to interrogate the CESI daza base via electronic
links. It is also hoped that CESI will be able to
exchange information electronically with other
microcomputer systems.

Further details and advice on participation in
CBSI can be obtained from the Community Water Supply
and Sanitation (CSw) Unit, Environmental Health
Division, WHO, 121! Geneva 27, Switzerland.
(Source: ACCIS News.etter, Voi. 6, No. 4,
November 1988)

I1. NEW DEVELOPHMENTS

The fifth generation programne

The search for the fifth generation has always
been controversial., Electronic compiters have
passed through four generations over the past
4" years, from machines built out of vacuum t.bes,
through to transistors, integrated circuits and
today's very large scale integration.

Unlike conventional computers, fifth-generation
machines will process knowledge ratner than
numbers. They will be capable 0of inference:
processing existing knowledge to infer ormation
vhich was previous.y not krown explicitly.

Japan's Ministry of International Trade and
Industry (MITT) which set up ICOT (New Generation
Computer Technology), believed that carving out a
lead in such machines which would find applicazicns
in offices, factories and in hos:zile environments
such as mines, would give Japan's electronics and
computing indusctry a decisive leacd in the 199Cs.

Such computers would need breakthroughs in the
electronic architecture and software of parallel
processing. Icot said it could do the job in
10 years. Under pressure from MITI, Japan's
10 firms and two MITI laboratories loaned szaf:.

The companies involved are the computer giants
Fujitsu and NEC, two comparies best knowr for their
consumer electron:cs, Matsushita and Sharp., and zhre
engineering combines Hitachi, Mitsubishi, Toshiba
angd ~ ~'.e other twc participants are the
te.ecommunications fizms NTT and ¥DD. The
Gover.nent provides all Icot's budget - ¥5.7 billion
this financial year. By .922, the projec: will have
cos” very; much more.

Fifth-generation machines will operate at least
100 times as fast as existing computers. The
project’'s planners believed the only way to achieva
this was to bu:ld massive arrays of processors,
woiting in parallel.

The highiight of a conference in Tokyo came
with the unveiling ¢f a prototype parallel computer
containing 64 processor elements. Th:is will run
programs written in a new language, Ker..e.l
Language ! (KLl), based on Proiovz. Tne technology
for connecting up 128 elements (s now ready, and
the final goal, a 1,00C-processor machire, 1is
feasible. It will be capab.e of betweer 100 million
anc one giga LIPS (logica. inferernce processes per
second).

The design cf the clusters of processors should
not present any hardware problems. The tricky bit
is developing the software to rurn applications
programs on the 1,00 processor paraile! inference
machine.

MIT] plans to launch a new project next year to
investigate computers based on neura. networks, laid
out in similar ways toc the human bra:n.
Significantly, several malov ~ompanies, including
Fuiitsu and Toshiba, have a.ready cecided to cdevelop
neural networks - with ro prodding from MITI.

Although it is inconceivable that the Japanese
Government might abandorn the fifth-generation
project, it may have to adopt a lower profi.e for
its remaining three years. (Source: FEle*ronics
Weekl.y, 14 December 1988)

PALs get application spec:ific

A new patent medicine for the engineering
headaches suffered from matching the divers:f.ed
interfacing protocols of asynchronous m.croprocessor
peripherals is on the shelves from Advanced M:.cro
Devices (AMD). The prescription 1s :n *he form of a
new PAL device which AML clLa:ims is a panacea for
such infirmities. But the device i5 no° on.y
another PAL, 1% is also a first step ‘or AMD in the
direction of more app.ication specific PALs.
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The main reason for the speed advantage is
architecturai. Two clock cyclies are savel
compared to conventiona. inrerfacing schemes with
generic PALs or standard icyg:c devices.
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Fesearchers a+ Cornell University, Ithaca,
N.7., an’ tre Siemens Research ari Te nnol!
Lanoratories in Princet.n, N.J., ~ointly develote?
che fastest tranc.sicr using alumin.iun galllum
arsenide (ALGaAs) and ga..ium arsen:ids (Gahks) .

They manuficiured the heterostruciure field
efrect transistor (FET) by grow.ng with Ai, Ga arnd
As using mclecular beam epitaxy. Tney processec thre
convent.onal AlGiAs GaAs MOUFET strocture 2as a
recessed gate FET us:ng elect:on beam lithography.
The reseacrers formed 2 C.lam gate with a T
cross section that had low gate resistance. They
demonstrated for the first time that o smallier gate
size means an inherently faster device.

"The current gain cut-off frequency, which is
the frequency at which current ga:n becomes one, is
113 GHz," says Allen lLepore of Siemens. F“At the
time of measuremenz, this was the record. In fact,
it is still trhe record for AIGahs GaAs structures.
However, there are othe: material systems that <an
be grown by molecular beam epitaxy such as MODFETS
where InGaAs replaces the Gahs in the channel
which have greater potential for spewd”.

Microwave devices find applications in
high speed satellite communication., spa- ‘ecraft
communications and rada: systems. Transistor
switch:ng speeds in these devices are cont inuous.y
inch ng upward as new materials are investigated and
used.
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Because gallium arsenide is made from twc
ingredients (whereas s.ilicor is a simple mater:al),
it can be - t.icky 10b to produce GaAs which s pure
and neat y encugh arranged to hold m.croscop:c
el e:'runxg circu.ts. What is more, GaAs is
nrittle. Some 7 per cent of wafers (tne discs of
pure material on which ClfCiits are imprinted) breaw
during processing. Only 1 per cent of sil:

wafers breax. E£ilicos’'s oxide, wnich 1s
tormed with Oxygern, Can act as one ©7 the
components of tne tiIn3istars that ate built spor
ite surface. GaAs, on the other hand, has ac suh
Lnvenlent componnd,  Its transistors have o b
Luilt in MGEe Suntle ways. ALs o, since GaAs 4 ws
nnt conduct heat we.l, transistors will overheat if
rhey are too closely pared onoa chip.

These pioblems are refiected in the cost c! a
three-inch wafer of Gahks: atout $1AC, compare? with
$30 40 for a six inch 5i.i0on wafer A {inisned




chip might cost three to five times as much in small
quantities. When companies produce more Gals, costs
will fall. 1In the mean time new technology can push
prices lower.

They are alsn adapting processes from the
silicon industry that sidestep the need for an
oxide. Earlier Vitesse announced a process which it
hopes will bring costs dows to below 5 cents per
logical step, or gate, on a chip's svrface. Gates
on high-speed silicon chips cost 2.5 to S cents.

Pushing down the cost of GaAs chips snould help
parsuade computer makers to include them in their
machines. Bu: there are other reasons why GahAs
might be used - at leas: in high-performance
computers. Cray Rezsearch, a Minnesota company which
builds some of %he world's most powerful
supercemputers, is using GaAs chips in the Cray-3,
which will be launched next year. It wants the
speed that Gaks can offer, whatever the cost. Other
companies, inciuding Sun Microsyctems and Digital
Fgiipment, have beern sn.ffin: around Gahs. partly
because its low powel consum on would give ther
more speed without iiguil cooling.

A new fad in chip Cesign, ca:led rediced
‘nstruction set computiri (RISC). works in Gaks's
favour ton. FISC computers build up com liceted
crograms from a few, sirg;le tasxc eiched .nto their
chips. Although mure s:eps 2 ae2ded o rur
glven program thar oOr. a convent:onal chip, whi
rore cormplicated ingtius: 5 beside the
s‘mple ones, RIST chips 30 €ncizh to get
through the Job more quilkl,. S.ice FISZ chips have
teder instruciions, they aisu neeld fewer circuits
built into them. This dim.nisha2s the advaniage
which silicon usualiy esioys oy be:l able o pack
~ure circuits onto a chip.

The univercities, too, cere helpirg Sehs t
tp. One of the opusiest area. of res-areh s i
semiconductor lasers. Llazers with Cuks ¢ch:ips inside

GI ow

oo

are already usel LO Convert tne eseCnICRIC Sigund.s
cf d:gitsl telvphone ol inse L , whoeh is
beared dowrn cpiica. fibres, AI3Ing impurities to
reiior the oprical behavioir 2f the mater.a!, ard

Lsing some of Gais's close reiznives iike 1ndiur
phosphide, will help tu make such lasers mure
versat..e. Eventually tney ma, be used to guide
daze between the comjputers ir 2n off.ce network Ct
even througlh the insides of single computers.

Recent research at tre University of Illirois
suggests it might be possible =o combine the
gualities of GahAs and c¢l.icon in a single chip by
placing a layer of gell.um and arsenic atoms on 2
silicon base. At first sight this looks an urlikely
prospect: the natural arraigements of atoms in
cilicon and in gailium and arsenic do not match.

But the Illinois team, ied by Dr. Hadis Mcrkog, have
foundé that tilting the silicon base by four degrees
crea-es atomic sceps on which gal.ium and arsenic
atoms can nestle comfortatly. Hybrid chips mey soon
find appiications in solar cel.s and charge-coupled
devices (which turr light into electronic signals).

With so many opportunities at the high end of
technology, Gahs is like:y tn increase its
world-wide sales on the open market from the paltry
$150 million it will earn this year. But its share
of the that market may n.t inciease. Siiicon will
find ever more to do at the high-volume, low-tech
end of the street. And silicon research, now In its
thirtieth year, has far from dried up. Plenty of

current work aims at building fast and dense chips
that mignt compere with GaAs. (Source:
The Economist, 3 December 19€8)

Intearated circuits containing silicon end Gals
transistar

Texas Instruments 1s developing commercial
monolithic integrated circuits containing sillcor
and gailium-arsenide transistcrs, using a proces:
that could produce nes nigh-performance electrin.c
and opticai devices. The co-integration process
first puts silicor transistors on ar ordiaary
silicon wafer, then seiectively embeds thir :slardc
of GaAs in the chip. The Gans derices are
fabricated, andé all compunents are l.aterconnected by
metal. Currertly. Gahs is Jrown atop the wafer :in
twe to three micron thick layers. The combin=d
chips may produce higher processing speeds, sirce
GaAs components can be two to threz times faster
than similar silicon dev:ces. Gahs carn alsc be used
to baild lightz-emitting Jdiodes an” lasers that
canno: be produces ir silico:n, d.ng te
co-develope: H. Shig! P from Machine
Cesign, 6 Octobe:
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Toshiba unveiis 10 w 33A: chip

Toshiba is samplinj a gallium arsenide (3aA:c)
IC for microwave commun.cat.ons that features ‘v
world's largest output of 1C w. It applies the
compary's 0.5-micron fine-elching technuiogy anl
mounts 200 elements on a s.ngie chip. The IC i3
available in six types wurwing the ‘reguency rarnges
of 8.%-14.% GHz,

Microwave commurications systems ané radar
systems have recentl, come to use Gads field effect
transistors (FETs) which enable system
miniaturizatio:r and performance upgrading in place
of the conventional type travell.ng wave tubes, but




the developments of FETs with iarger outputs is
needed to enable working in higher frequency bands.

The new GaAs IC chip arranges and operates
200 FET elements concisting of source, drain and
gate electrodes in parallel to obtain a high output
of 5 w, and by using two of these chips in
combination provides the world's highest output of
10 W. Also, by incorporating an impedance matching
circuit that regulates the input signal voltage and
current ratio, it eliminates the need to provide a
matching circuit externally.

wWith this IC chip, the layer thicknesses are
made uniform by applying ion-implantation, and the
direct etching by electron beam is adopted to form
gate electrodes on the wafer at an accuracy of
0.5#0.06 micron. (Source: Electronics Week.y,
2 November 1988)

Fast chip brings power to digital processing

Adelaide-based company Austek Microsystems
launched the digital processing industry's
lowest-priced fast Fourier transform (FFT) device on
world markets.

The company's A41102 freguency domain processor
(FDP) microchip, developed as part of the Australia
Telescope project, is designed to process large
amounts of information at high speed. 1In the past,
fast Fourier transforms have had to be performed on
large, expensive mainframes.

The idea of producing a chip capable of
performing fast Fourier transforms was conceived by
Dr. John O'Sullivan of the C3IRO's Division of
Radiophysics.

Dr. O’Sullvian was working at the Netherlands
Foundation for Radioastronomy trying to observe very
short pulses of radiation from small black holes
when he realized that Fourier transforms would be
the best method of processing the observations.

An algorithm specific configurable processor,
the FDP chip, is able to perform 102 million
arithmetic operations per second and can be
incorporated into DSP systems without complex
software development. It has wide applications in
medicine, industry and defence.

The 8 mm x 9 mm chip contains 167,000
transistors and, operating at 40 MHz, uses about 1 W
of power per second.

Unlike other FPT devices, it contairs its own
memory, eliminating the need for costly external
memory storage. (Source: Electronics Weekly,

14 December 1988)

Gate arrays can drive up to 96 mA

A family of CMOS gate arrays introduced by MHS
will drive up to 96 mA from jts output terminals.
The chips can be designed by the user on a standard
PC.

Designated MX, the process used is taken from
the 2-micron, two metal MB family of arrays and has
been developed to have a high I/0-to-gate ratio,
producing ICs ranging in size from 90 gates with up
to 32 I/0s to 3,060 gates with 120 1/0s. Normally,
each 1/0 channel will drive or sink up to 24 mA, but
this can be increased for high current loads by
paralleling up to four channels on a single output.

The ASICs will operate at clocx frequencies of
up to 50 MHz. They ar> intended for use in bus
drivers, motor contiroilers and serial data links,
the high-current drive capability implementing these
functions with a minimum of interface circuitry.

The side transistor gate design gives one RAM ceil
per gate.

The design package, Gateaid Plus/PC, provides a
complete set of PC—compatible ASIC design tools. It
also supports MHS's J-micron MA and 12-micron MR
CMOS processes.

The finished parts are available in DIL, SO,
LCC, PLC, PLA or PPGA packages aad any pin may be
allocated to Vpn, Vgg or I,/0 functions.
(Source: Electronics wWeekly, 14 Lecember 1988)

Chip makers reach for bigger memories

Japanese researchers have reported a
breakthrough in producing memory chips which are
capapole of storing 64 megabits of dynamic
random-access memory. Such a chip, known as a DRAM,
would be able to store the egquivalent of
256 newspaper pages of information. Today's most
powverful mass-produced DRAMs store 1 megabit of
information, although five Japanese companies this
year started producing small quantities of 4-megabit
DRAMs. Pujitsu, the computer manufacturer, said it
had built a2 memory cell which would form the
building block of a 64 megabit chip.

Today's 4 megabit chips have around
nine million components in a piece of silicon
15 millimetres long and five millimetres wide. It
is difficult to pack in more than this. DRAM chips
store their bits of memory as electrical charges in
tiny electrical stores, called capacitors. The
smaller the components, the less reliable these
charges become. Much of the effor: which goes in.o
building more powerful memory chips aims to pack
more powerful capacitors into smaltler spaces.

Fujitsu says it has developed a
three-dimensional layout of fin-shaped capacitors
which can do this. Creating this structure meant
working with components with dimensions of
0.2 micrometres, one fifth of that needed for
l-megabit chips. The company said that the only big
technological hurdle it needs to overcome, before
putting the 64-megabit chips into production, is to
find a way to improve the yield of the manufacturing
process. (This first appe~ved in New Scientist,
London, 24/31 December 1988, the weekly review of
science and technology)

World's fastest 16-bit DSP chip

Texas Instruments and Microchip Technology have
jointly disclosed development of the 320Cl4, a
16-bit digital signal processor (DSP)
mic-ocontroller that for the first time combines the
high performance of a DSP with the on-chip
peripherals of a microcontroller. Operating at
25.6 MHz the new device is said to be the world's
fastest microcontroller. The 320C14 offers five to
10 times the speed of traditional 16 bit
microcontrollers, yet will be comparably priced with
those devices.

The companies say that the DSP engine of the
320C14 provides analogue designers with a digital
solution, without sacrificing the precision and
performance of their systems. In fact, system
performance can be enhanced through the use of




advanced control algorithms such as adaptive
control, Kalman filtering, and state con:rollers.

The crip‘'s high-speed CPU allows the digital
designer to process algorithms in real time, as
opposed to approximating results via look-up
tables. 1Its general-purpose instfuct.on set, along
with the extensive development suppcrt avaiiable for
the TMS320 DSP family reduces development time and
provides the same ease of use as tradit.onal 16-bit
microcontrollers.

The device is object-code compatible with the
TMS320C10 DSP, and comes with 256 K words
(512 Kbytes) of on-chip RAM and & K words (8 Kbytes)
of an on-chip ... can also address 4 K words of
off-chip memory.

The high speed of operation is made possible bty
implementing functions like a 16 x 16 multiplier in
hardware, and by the use of multiple internal
buses. ToO allow greater precision for intermediate
results, the 320C14 has a 32-bit ALU and 32-bit
registers. (Source: Electronics Weekly,

19 October 1988)

Steerable chip array threatens gas lasers

Reseachers in the US have built an array of
semiconductor lasers onio a chip which they claim is
an important firsc step twoards a replacement for
cumbersome gas lasers. The array gives out a narrow
beam of coherent light from its surface, and the
team from the Sarnoff research centre of SRI
International, a company in New Jersey, claims that
it can steer the beam electronically.

Ssmiconductor lasers convert electricity into
iignt very efficiently, but the power of their
ouiput and the quality of their beams tends to be
poor. In recent years, deve.opers have increased
the output power by placing st-ips of lasing
materiai onto 2 singie chip, but this has not nelped
to improve the quality of the bear, which is usually
highly diverged.

The array is 10 lasers long and 10 wide. EBach
laser in the array is a strip a few micrometres wide
and about 150 micrometres long. For the array to
emit coherent light, there mus: be cptical coupling
between the laser strips along bcth the length and
the width of the array. The easy part is coupling
the lasers along the lengih of the array. Gratings
made of gallium aluminium arseride separate the
laser strips and provide an optical connection
between the lasers. These gratings also emit the
light from the surface of the chip.

The difficult part is in coupling the lasers
across the width of the array. The group at Sarnoff
demonstrated two ways of doing this. 1In one, the
laser strips are connected end-to-end, so that they
1ook like a series of Vs. In the other, the lasers
are coupled by light scattered between them.

Today's semiconductor lasers emit light from
their edges, which means that the manufacturers must
cut and polish the chip before it will emit the
light. The array developed at Sarnoff does no:t have
to go through this process.

Conventional semiconductor lasers and gas
lasers emit beams in one fixed direction, but the
engineers at Sarnoff say that they can steer their
beams by applying slightly different electrical
currents to electrodes attached to lasers in the
array.

_10-

Neighbouring lase:s thean produce radiation with
different amplitudes. when this radiazion
inte:feres, the result is 1.gh w."% a specif:ic
direction. As the engineers change the current
app.ied to the elecirodes, ss the amplitudes charnge
and shift the direction of the resulzing beam.

The researchers say tha: the new array could
find applications 1n optical data s:orage or ::
optical computing. (This firs: appearel in
New Scientist, Londor, 17 Decembe: 198, the weekly
review of science and rechnclogy)

X-ray lithography tc man.facture minute CIlrcCu-*S

IBM's Research D:ivisicon (Yorktown He:gh:s,
N.Y.) has developed X-ray lithography to maxe
ultrasmali computer circuits, and thinks the process
will replace ultraviole: and cptical l:ithog:aphy
processes. It has produced fully sca.ed NMCS
circuits with 0.5 micron line widths. Key 0 the
process is synchrotron rad.ation, whcih forms X-rays
as a by-product of circulating electrons. X-ray
wavelengths produce greater resoluti:on comparec to
UV or optical lithography processes, ani are less
sensitive to surface contamirantc. I3™ hopes :0
produce 64 Mbit memory chips by tne mi2-133s.

(Extracted from Machine Des:g-, 6 October 1338)

US start-up claims leald over Japarn in RAMs

Inova Microelec*ronics, a four-yaar-oid
Californian start-up, is cliaiming to be leading the
megabit stat:c RAM market with a device tha: nct
ever the Japanese can match for density.

Inova's megabit SRAM is being manufactured in
Japan by Sharp because the US company does not have
a factory of its own. Only Toshida and Hitachi have
announced megabit SRAMs arnd Inova reckeons it is the
only one to be shipping, 1n volume, fo: casn.

Inova has overcome the problems associated with
getting to high-density SRAMs by making ar enormous
chip with redundancy. The die is so b.g that the
I1/0 connections are all at the ends of the chip.

The chip has 5.5m transistors of which 4m are
used to form the lm cells that store lm-bits of
information. The other 1.5m are used as back-up
redundancy for faulty cells.

Inova regards its single source of silicon for
its SRAM as 3 iimiting factor on its capability to
expand. It says it is talking to a European house
about a possible deal where foundry capacity is
swapped for a second source. (Source: Electronics
Weekliy, 9 November 1988)

Pastest-ever DRAM set for world market

NMB Technologies, part of NMB Semiconductor of
Japan, has begun sampling the industry’'s fastes:
1 Mbit dynamic RAM.

The AAALM200 series will come in 62 ns, 70 ns
and B0 ns with cycle times as low as :CC ns. The
best 1 Mbit dynamic RAM currently on the marke: :s
Toshiba's, which has access time of 70 ns,

NMB Semiconductor has been scrambling recently
to respond to the strong demand for righ-speed
DRAM3. It converted a new fab meant for 1 Mbit
DRAMs to expand producticn of its 256 kbit line
which Includes the most difficuls to get DRAM
types - high-speed video DRA's and high-speed
by-four organizations.




Looking to the 4 Mb:t generation, NMB has just
started a strategic developmen: programe with
Ramzron based in Colorado Springs, which wili use
the latter’'s high-dieleciric constant technology to
maxe DRAMs simpler than the trench and stack cell
techniques being pursued by everyone else.

NMB
types of
emerging

continues to focus on the higher-speed
DRAMs, 2 strong trend being driven by

32-bit microprocessors that have clock
rates of 20 MHz and higrner. Micron Technology.
based in Boise, Idaho, recently reported its
production of high-speed, videc. and by-four types
of 256 Kbit DRAMs is sold out for the next two years.

NMB reported it is making 3.5m high-speed
256 Kbit DRAMs each month, and will continue at this
level through 1989. 1 Mbit chips are being ramped
now in production, while a nev module for 4 Mbit
devices is scheduled to open in the early 1990s.
(Source: Electronics Weerly, 9 November 1988)

Quant e physics theory in coaputer building

A computer built using quantum physics theories
may represent the last generation in information
processing technology, according to L. Gruenfeld of
Touche Ross's Los Angeles, CA, office. Quantum
theory states that quantum-state transitions occur
instancaneously, so tha:r the time between an
e.ectron going from cne energy level to another is
actually zero. The problem with using quantum
theoty for building computers is the inability to
predict the behaviour of any given particle.
Another problem is guarding against the erasure of
data by sub-atcomic particles in a quantum device.
(Extracted from Computer World, 10 October 19886)

Josephson junction developed using microheater

b.tsushita Elec.ric Industrial (Japan) has
developed a Josephson ijunction chat uses a
microheater co aljust its critical current.
Josephson junctions, which are made by sandwiching a
thin insulating film between superconducturs, could
be used in computers as high-speed switching
devices. Until Matsushita's development, their lack
of uniformity was a probler. The new device applies
? small curren” to the heater, which produces an
uneven temperature on the insulating film's
surface. This causes the current to flow towards
the film's coolest area - the area cof
superconductivity. This area becomes nar:ower as
the heat is increased. Eventually. when the heat
reaches a certain point, the Josephson effect is
artained. (Extracted from Asian Wall Street
Journai, 26 September [988)

Word association ball game

In the US, the Defense Advanced Research
Projects Agency is investing $30 million in neural
computing. In Burope, the ESPRIT programme has
funded an international research project in neural
computing, known by the acronym ANNI. And, in
Japan, the laboratories of Pujitsu, Hitachi and
Toshiba have been busy building neural nets to
control robots, recognize spoken words and read
handwritten characters.

Neura! nets are constructed from large numbers
of simple units, which may initia.ly be connected in
haphazard ways. They are not programmed; instead
they are trained. There are several kinds of
network and various training procedures, but usually
the «ffect of training is to strengthen some

connections between units and weaken others.
According to the most popular theory, this is how
real nervous systems leazn.

Such networks have the power of associative
retrieval. A net trained to & particular pattern
will recreate that pattern wvhen exposed to an
incomplete or distorted version of it. It can,
therefore, recsgnize a new pattern as similar to one
it has seen before. Each learned pattern becomes
one of the netvork's stable states, into which it
will settie 1f it is nulged in the right d:rectior.

This makes neural networks promising as patterrn
recognizers, able to imitate some of the low-level
signai processing that occurs in the early stages of
human vision and hearing. They can recognize
similar faces, or similar-sounding words, bu- it
remains to be seen whether neural networks car
progress to reccqgnizing similar concepts, or similar
social situvations, without the spoon-feeding or
predigested data that has characterized so much
artificial intelligence research.

It 1s somet:imes claimed that neural networks
succeed by using fuzzy logic or something of the
sort. But really what they do is neither fuzzy nor
logic. “"Fuzzy" suggests a technique which yieids a
less exact model of the worlld than regular logic,
but if neural techniques are any good, they wilil
build better models of the wor.d. It is more
helpful to point ou: that neura. ne:iworks are gool
for solving problems which have no compact
description, such as the recognition of an
individual's face. Problems which can be excactly
and succinctly described are usually better solved
by programming.

Hypertext documents, too, are neiworks, with
each chunk of information connected to other chuinks
by links which the user can follow at wil.. Bu: one
cannot equate hypertex: nodes tc units of neural
storage. It is much mcre piausible o eJuate each
node to a state of tne whole bre:r. A path taxen
through the hyperdocument is assucilated with a
sequence of brain states.

Hypertext, then, is a network mode! of mental
behavisur, whereas neural nets are network models of
brain structure. Systems analysts will be familiar
with the difference between sttructural and
behavioural descriptions. A data flow diagram
charts a system's structure - its parts and their
connections. A control flow chart or state
transition or diagram records the syster's
behaviour - the possible sequences of states :hrcugh
which it may pass.

Structural and behavioural descriptions each
have their uses. Usually it iz easier to inter
behaviour from structure than vice versa. Mos®
machines and cther artefacts - including go<.l
software - are built from separable parts w:ith
simple interactions, not because this is the only
way to make them work, but because it is the on.y
way to make them comprehensibie. It a.so mears we
can devise a process for manufacturing the machine
or program or whateve:, by assembling it fror
sma.le@r parts,

Translating the hypertext model directly into
hardware would yield something rathe:r like *he
semantic netwoik machine proposed by Scott Fahliman
in the 1970s. Each concept has its own littl¢ piece
of silicon. Some neuroscientists have searched rcr
this kind of organization in the brain, arguing that




somevhere there should be a “grandmcthe. cell™ - &
cell which fire: only when you see your qrandmcther.

The alternative theory 1s that there are u.
grandmother cells and conce-ts correspond to
patterns of activation iavolving many ceiis. The
difference between the thecries is not as acute as
it might seem. Nc one suggests that the grandmother
cell can perform its -ecognition task uraided. Many
other cells assist it. There aust be some pattern
of activation which causes the grandmmother cell to
fire.

The main point at issue, therefore, is whether
the firing of a grandmother cell is necessary before
you can say "Hello, Gran® or ergage in other
appropriate behaviour. # siightly differesat version
of this claim would be thai the grandmother celi
must fire before you can become consciously aware of
your grandmother's presence.

In most of the experiments with electronic
neural netwcrks, there has been little evidence c¢f
these grandmcther cells.

Instead, recogniticn is signalled when the
whole network enters a particulaer pattern of
activity. Storage is not or a one-cell, one concept
basis. Sc hypertext ideas dc not translate directly
intc neura. network architectures.

What, ther., do neural netw.rks tel! us about
the way one mental state might lead to another,
which is the idea guiding hypertext? The event
which sparked the present wave of interest in neural
computing was the publication in 1982 of a paper by
John Hopfield of the Califurr.a Institute of
Technology.

Hopfield described a new kind of netw.rk with
particularly amenable mathemeticai properties.

Ore useful feature is that, tor any state of a
Hopfieid net, there is a function anaiogsds to
erergy in physics.

So that state space ¢f a Hopfieid net resembles
a8 landscape, with hills representing high energy
states and valleys representing stable states of low
energy. The landscape is multidimensiounal, but no
one seems to have come to much harm imagining it as
an ordinary two-dimensiona. surface, with
undulations in the third dimension.

To visualize how a Hopfield network seeks
states of low energy, one can imagine a bLall rolling
over this landscape, in a generally downhill
direction, until it comes to rest in a hollow. In
such a landscape, low-lying basins might be
identified with concepts. and long valleys as the
associative paths that lead from one concept to
another.

Branching valleys might be hierarchies of
concepts, and mountain passes might represent remcte
associations which can only be made wher the network
is in & state of high energ;.

Most of us know both the coul, disciplined,
low-energy mode of thinking wnere only the most
clearly-established links are pursued. We also know
the high-energy brainstorming mode, where
far-fetched, highly intuitive connections are
explored; but if your intuitions are poor, you end
up going nowhere. Both modes are part of the
thinker's equipment. If the brain were a Hoptield

network, 1t cuuld move from brainstorming to
disciplined thinking, simpiy by winding down its
energy levei.

Tne nodes-and-links model of hypertest, then,
is perhaps only a simpiitied model of a much richet
dental landscape. Maybe hypertext builders could
captuce moze of that richness if they adged an
“energy” control: turn up the energy ard mcre ot
the far-fetched links are offered to you. Turn
1t down and you tread the beaten paths: perhags
you abandon choice altogether and take the guided
tour.

Constructing such a b jperdocument would Le a
challenge, if every link had to be created by hand -
by programming, in other words.

Perhaps this is where n .ral networks wi:l
eventually serve the hypertext author. Instead of
programming vour hyperdocuments, you wiil train
them. The far-fetched links will rform
automatically, if the authur provides the basic ones.

Ultimately, hyperknowiedge might be completely
self-organizing., creating the entire nodes-and-links
structure for itself, from input of some other
kind. This would not necessarily be useful, since
humans express themselves readily in the language of
nodes and links. Nor would it be easy, for a
self-organizing hypertext would be nothing more or
less than a8 machine mind. Cre:k this one, and you
have cracked artificial intelligence. (Source:
Computing, 15 December 1988)

Spec-ialized chip set fcr neural networks

Syntonic Systems (Fortiand, Ok) has developed a
specialized chip set f5r neural networks that can
recognize patterns in real time. Unlike other
companies that use computer software and digital
hatdware accelerators to simulate neural networks,
Syntonic’s apprcach is through chips that actually
imitate the brain, even their need fur "sleep”.

C. Tapang (Syntonic) designed the set using a
modified version of the adaptive resonance theory
(ART) and sleep-refreshed capacitive memories
(SRCM), which store memory velues on a capacitor as
charges. Transconductance amplifiers make up the
network's synapses, while a capacitcer is linked to
bias input. According to Tapang, after long periods
of pattern recognition, the chips need sleep, which
is achieved by disconnecting the environmental
input. Tapang's design has been developed for a
monclithic CMOS device that will be employed with
22 neurons known as clusters.

Meanwhile, Bell Communications Research
(Bellcore) (Livingstone, NJ) 1s developing a
computer ¢hip that can be taught instead of
programmed. While the "neutal network® technoloyy
used in the chip is still in its infancy, the chip
could yield "intelligent” computers that can be
taught just as humans are taught. Tne chip. a VLS!
(very large-scale integration) circuit, incorporates
units that simulate structures that take place in
the human brain. The chip "learned™ an XOR
function, a process which developers say may explain
computer learning. (Extracted from Electrical
Engineering Times, 10 October 1988 and Information
World, 26 September 1988)

Prototype robots based on neural networks

Computer researchers have built prototy}
based on neural networks. A building block for




artificial intelligence, neurai neiworxs ate a ciass
cf matnemat:cal models that roughly mim.C Drain-like
computing. Four example, when usel in 2 robot. the
reura. netwsork is a cumputer system that 1< roughl
mcdelied afzer the bra:n's wel of neuruns.

v Kuperstein Of Neurogen is developing & robot
dziven by a neural rnetwork. Accerding te
Kuperste:n, his robot w.li use a neural network
analoycus to memory maps tnal in!aw's forx in th
bzains as they learn hard eye co-ordination.
Coavertiona. robots muve by process:ing large amounts
cf dara to calcuiate distarncez and angies.
Kuperstein 1s planning to match Als 10DOT 1n A gare
cf pine-pong a;a.“ T a pinz-pong playing tobot buiit
by Ame:rican Tel.epnhodne » Te.ejrepn’s Bell
Laboratories ir 13987 &0316-‘.un . computer systers
process precisely del forma 3
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Neura. reiworks can a—nalyse “fyzzy” data, sucr
as spoxen words cor fingerpiints. and <a
exa~ple. Tnese abilitles p OT.se %
tesearch or artificia. ; y
ems to o lnterpret :alda
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The tescailherls sa;
Menan.sr theuty Callu! T
terperatures for mate-:sls contalning JOpfe:r oxide,
a compoend found in oel. Led SIPOTSULILTNITS The
TRE.Tetica. Tesulls ate . Cl05e agieveTe T with
act.as. experimenta. data. Tue Thoorn piedicts that
Compressiut 1n One Jdore.t.on wouad faife 2
tenperature al whilh » s.USTance DeZ.Tus
suprrconductang, whi.e vompressiis frot ancthes
ditectior wouid lowe:r 1. Liboratoly researchers
are s$2:is far away frov reachring the th-cretilal
lim:z.ng temperature {.1 Joupper ox.le
scpercunduutars. The the.fy ,»nlivales thrl 3uTe
torm ¢f a copper oxide Compuund woul.l be.ome
superconduct.ve at a temperature of 58.°CF. A
superconductor that cou.d Le chilled by dry ice
cou.d be usel :n many applicat.o.s an?! wou.d te
cheap.e: to operate than .iguié nitiogen of 1iG.id
he.:um. However, it wou.d stil. be mure costiy o
operate than at room tem,erature whiln reguires nn°
reftigeration. (Bxtracted {rom New Yorx Times News.
o September 1988,
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superconductor layer theory builds ug

Researchers stud;ing superconductors based or
either thallium or bismith novw petter understand the
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Supercond.ctiviiy takes [laje when the h
Jeir tojeihe: 0 LOIm RLAITS, MNowWwh 45 COOper pa.is.
These T er Lalfs Can mave tnrough the 3000
without a.y; res.s2an’e. The pair.ng invo.ves @&
suLi.e rearrangement Lf tnhe MuSt ererdet.. e.e lrfuns
i the 82013 Lot there are ma.y ¢.f{’ecen. thedr.es
wroon predict Jiflerent me nanismy My ovhich the
pairing might ocJer.

According to Lauia Gieerv, & phys:icist at
Bellcore, in New Cersey, befcre scieni:.sts can fully
understand what causes supercondustiv:ity they must




find out how many electidns are 1nvcived In the
process, what energy they nave and whi.n atcms they
come trom.

Takashi Takakhashi, ¢! Tob.omu @ o.vere.
Serds:, and his colleaden, cloir trnet toe most
energetic elecrtrons in the hiut tw-yg
supetcenductor Bi CaSt "u 0y are 235 siated
with Oxygen atoas. The energies oI etectrons irn
soiids are restricted to lunited ranges which
physicists cail bands. The electrctic pruperties of
solids depend on the highest energy band wni.n
contains electrons - 1in particular whether or not
the band 1s tull determines i1t the etectrens ot
hcles can move and therefcre condust e:ectricity.
Tne :esearchers have confirmed other work that
«ndicates that the highest ernerg; band 1in
bismuth-based compoung curiresponds to one CI the
energy levels of cxyge:, xnowr as the 2p level.

Greene says that this discovery i1s “very bad~
for the rescnant valance bond thelry wWnich aSSumé:
that tre electrons involved with superconductivic,
ul€ ass. Tiate: w.th the C..per etums. Tro.s £i::t

kes2re” 11 Ne- SCier: wol 305, .t aeplenle: (330,

Ihe weenly review of science and technulogy)
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Fujitsu Jeveadps iuy k Crl

superconductor

iva. tedpeialule

Fulitse Laloratir.es 'as Sevv. e
S..gle TrpLtal, LismuU e Ca e corpound
v in-f11m superconguctur thRat spitts a 10U K
criticai: temperature. Fujitsu researchers ach.e ot
the 100 K crit:ical temperature by 1licCreas:ng the
2xygen content ratio of ar ea:ri, s:ing.e-crystal thirn
film - a bismuth-stront.um-CaloiulM-Cuppel Celafiy
compound fabricatel via chel.. 21 vaplul phase
qeve.opment. Ir a ll1Qu:l Reilur environvent
(4.2 K}, tne Ccritical curren: densi®y was 1n reaseld
o 17.,0u% A cm™., Meanwh..., NILp"r Steei has
seveioped a yttrium-tyoe h1gh-temperatule
supercondaTror ceram.. plate that cperales ohiel
strong magnet.c tiead, Ghe LLit.utn Uype materia:
features 2 1,300 A o current tlow withuut an
applied e.etlrizai fie.d tEatractes Zr0m
i oEnginee: nyj Tifws, v oeplemier .vbo)

=
-
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ATAT bel: Lavuratories niss .- e .vd tie Pirs?

et Jerilied Y T teTrerstore
:A475C). The new compuund is berium potassium
Lismuth Oa10e. Like the (niiel-Dased JOMpOLIds
(Cuprates), the rew Lism.ih rasel COMpLLn3s
(DrSMuUtnNates) have a perovsn:te Crystai Structurle.
noweve:, the tismuthate S, vally Luifent
efficiently .0 A.. iz ' NS, W&o L. e L Lpralesd
aze efficient only irn 3 spe.ific di-ecticn. Stild,
the bLusmuthates retreat back to a 30 K T. (the
temperature a: whicn zerd wlectrical resistance :s
achieved). (Extracted trom H;gn Te-nnclogy
tusiness, October 1986
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AT tnhe Aeslifgte Lee R T g
Fa. centre, B otrornIge : 196 % e
Superon A,y v . - HER sote (THY)
thin filme that are ustoimiy s, o0 0 Tie
rhtough. Lt TRLe Preartt 3 e gL e the
development Of practi ‘dai e.ectioni. devi es UsIng

these new high temperatule sufelc fidurtors.

The researchers oontucted a stul, to determine
the cause .f the tenden y for axide superoonduct. 13

T Jegrade a2t the sutlace.  They iritially telleved
that this was Jue to the teaction of moisture ant
carbur Jivatde with the exposed sutlace. Howeve:,
they tound trom 1o situ ecleltion Spellroscopy tor
cnemical analysis (ESCA) (f surtaces and Auge:
viectron spectroscopy (AES) curpustional deptn
pratiies, that there was an add:itional cause ot
non-supercondacting tilm surface layers. They fournd
that in amurphous as-3Jepusited nearly stoichiometr:l
films, the ir s1tu thermai osi1daticr. at 400-50C%C
pricr to crystaelilization caused the barium (E2) and,
to a iesser extent, yttrium (¥) atoms LS migrate to
the surface: thus these elements be ame defpleted !
copper (Cu) atoms.

The researchers believe that this is due to ar
oxygern surface-charge-driven noniinear ditfus: r
process analogous to that vbserved in AlS-str..tor
intermeralilcs: atoms having a stronger affinity to
ciyJden miarate preferentialiy to the filx surface t.
torm oxides. They counteracted this diffusion
process by depositing the films at tne h:ignhest
possibie oxygen pressure, and 1ncreasing the
annealing temperature reiativ=ly quickiy tc the
Taximon Crystallization tempetature. This pt. Sezs
s referred to as the rapid ramp thermal process
(RRTF, . he researchers okbtained neariy
SToivniumet £l surtaces uslng this techniJue.

The; oated these f£iims with g.13 evzaprated
3. TOOM temperatJre wWithcu' exposing them to
atmosphere. They saw no significant surface
segregation 1n the YBCO iayer near the intertface
with Au. They then detérminec whether the YB(O
surface was sopercanduciing . r highly res.stive by
MeAsUrIng Contact resistance 3nd I-V Character.st:os
Uf Crosscstrlp Junitions tirmed by Jdepositing
niotium (Nb) cuunterciestiodes. They me:sured the
contact resistance at 3.2F to be {4 x 1C ‘¥
flces, lower tharn the iamit of the apparatus
sens.2ivity. Firalily. they Jetermined tnat the
surface Ccontact resistasnCe was LOw enuaygh for
MlICfoelectIonic app.lvaticns, even 1f nlt
necessalily Zero.

In tre past, supercond. ting J1IMS Conlalning
TetalS !eve fejulred ar annes. stef. The teaT - as
wesi a5 man, .thers - are working or. methuds of
Jepusiting these fiims that a7 not cequire the
anneas provess. EBut at tnis t.me, the best fi:re °
need tn1s additional therms)! treatment. (Reprinte:Z
with permission {rom Semiv v (43 LR
Magazine, Septemzer 19w8. Copyrigrt lwms by Jarners
Pubiishing Co., bes Figaines, 11. USA)

Sintered tnallium tased superconducting . €

Sumitom: Metal Industries (Japarn) has made 2a
sample of sintered thallium-based superconduct:~j
oxide with 1,200* A sq. cm critical current densit,
at 77 K, the temperature of liquid nitrogen.
Sumitomd sa:d this 1s the higrest level of curre::
density for sintered thallic cxides, comparet te
the 500 A.sg. cm that former.y was consideres:
the iimit. Sumitom deve.icjed 4 m.'t1-ste}
sintering technijue in whicl a miature Of thall:ium,
calcium, barium- copper oxygen and copper cwirdes
is neated Gquivkly and cooled gradually an tre
turnace 1n an environment of < xyge: cufrents.
Precision cantiolled sintering 1n which “he
material was sirtered in four steps at 860° C,
ajainst the customary HBe 9us O, ailowed urafeore
organization »f the mixture. More research wili Lu
carried out to make superconducting wire from the
new material. (Estracted from Metajwotking New |
iC October 1983)




Not-so-high temperature superconductors cben uf new

Ametrican researchers have found twe rew fav..:es
cf high-temperatuze ceram:C superconductors which.
T.ike previcusly xnown mater:als, tain planes o2
copper and oxygen atoms. The highest transit:on
tenperaluies are ciose to A7 kel This is well
beiow the record of 129 K for thall:ium-dased
maverials., so the practica. app.:cation of the
superconductors may be lim:ited. Hovever, boih new
tarm..:ec are superconducting fur a zanie of
compos:tiong, and the:r discover id help broaden
sc.ertlsts’ uncerstanding of high-terperature
superconductiv:

One of the new fam:lies comes {ror the Lawrence
Berxel.ey Laboratory in Tal:ifornia. Donald Morris and
Eis col.eagues made the discovery wher they worked O:
found a year ago. Th.s ¢ ,;.d exiszel
compyrent O R crper oxide
< one ator of ba'x-., thiee
o! Lqpper. ani abvut sev Jtherdise
wnown as “1-21-3°, atte: ,.:.xur bariur
a

(XY

“mpcs:'xo;, i;EA:uu‘OBV

Morr:s says that syntnes:s 'rn h.3Y pressdre
oxyge: makes the -2 4 phase mure the modynamical.y
starle zhar the 1 I 3 phase. His group twok
advantaqge of th:s stat ty to mixe nev
superconiuctors Uy regliac:ing yits with e:ght rare
earths - neodjn.“m. samar.ur, euv m. gadolintum,
prosium, holmiam, ern:iem and thuliuc. Unlike
mazerialis with the 1 1 3 compesition, the critical
temperatures of those with o 1 I 3 s
inctease as ine s$ize of the 101 deu:

The mate: 3.5 disc vered by The Qiuup 3
Belie! @y aI¢ Lnusull f. Conllin.ng tnllord 2founts
02 OXjgef. In Other cerrmic scopescorduct.rs, tac
amcust Can vary. Morr. s, the most imporlant
deve.opmert may ke the wa; 15 which the tear male
the e family of Curpounis belalse Tthe Dles o
‘nighly oxygendated ox:des’ may [Iavile a new avenue
o discover ing many new high temperature
cperconductors®.  The method a.s0 yields

t
s
superconductors in bui«”.  (This forst appeard an
N
t

~

ew Sc.enticy, London, I3 31 December 1983,
[ review of suience and lehiclogy.)

New superconductiur class discovered

A new class of layered copper oxides that
superconduct near 7C K has been Ciscovered
independently by two research teams at ATWT Bell
Laboratories and Du Pon:. The new mater:.als have
the general fo:mu.a PLy5r,Lnluj04,.,, whete
Ln is either yttrium, a lanthanide, or 3 mixture of
one of these with strontium or ca.cium. The unusua.
structural feature of this new class is a layer of
copper atoms sandwiched bLetween two lead oxide
layers. The copper atoms, which are monovalent,
lower the average oxidation state of copper in these
compounds to below 2. In other superconducting
copper oxides., the average oxidation state of coupper
is between 2 and 3. The iead oxide iayers
electronically screen the munovalernt coppers from
the conventiond. copper oxygen p.anes that probal.y
carry the current .n these new superconductors,
Robert J. Cava, Bertram Fatlogg, and colleagues at
Bell Laboratories publ:i:shed their findings, while
Mas Subramanian and colleagues a* Du Pont have
submitted the:r manuscr:pt for publ:cation.

(Source: Chemica! & Enqginee:iny News,
2. November .988)

Scient:isT" in the US rave made rew,
high-temperatu.e superconductors that could lea? to
the developmert of mate tran
the test scpercondo st The new
mater:als have suye:rc
memperatures op 2o Il
righ as any reached s«

Tne mater:sls ate s:milar to those dxscoverd in
the US las: year. They are made from mixtures c?
thallium, darium, ca.ciurm, copper and oxyq . In
e nev compourds, lexd replaces part ¢f th
ehallium and stzontium rep.aves all of the bariur.

L3

Alzhough the criginal thall:um-based maverials
rad reccrd trars:tion temperatures, their mair
drawback was the thalliur is ext.emely toxic. The

riginal thalliun baseld syperconductors have
structeres like sandwiches, wi*h lavers of copper
3z oxyger atcoms sepsrated by layers of
LXygen atofr. .nterwo.en with caloiur and berium. of

Scientists believe that as the layers of ccpper
ard oxygen are sgueezeld close€: togethe:, the
superconducting transition temperature will
inZrease, possibly %c as hich as .8 kelvin. (This
f:rs: appeard :n New Scientist, London,

19 Ocicher 19386, review ¢f science and

ching with s>:mmed -down transistors

Two teams cf! American researchers have set
fresh reccrds ir the worid of electronics with
rransicezors that switch on and off very fast.
entists at the Hughes Research Laboratories in
Malibu. Califurnia, have malde a fileld effec
rrans.stor (FET) tnat can swi:tch or and off
Sos wimes & secend. Four researcners at ATHT's Bell
Latriratories in New Jersey have male bipolar
tiansigiors that switch on and off 147 Lilil
pe: second. Both records are many limes
ne Lest comme:rcial devices.

The twe groups presented the:r work at the
Internatiunal Electron Devices Meetling in San
Francisce. Both worked wizh indium gallium
arsen.de. Lectrons trave! about five times faster
in InGaAs chan in silicon, which forms the basis of
today’s integrated circuits.

The speerd 0f a transistor depends on the time
it takes for electrons to Cross between :ts
rerminals. In PETs, the electrons trave. para.le!
te the surface of the transistor. The new FET from
the Hugnes Laboratories is only i00 nanometres wi.ce,
which the scientists claim is the smallest width
that has eve: been ach.eved for this type of
transistor.

In all types of transistor the speeds are
reducel as soon as the device is used in a
commercia. product. This is because of difficulties
in transferring signa.s between the devices. wh.ch
Limits the pes: integrated cirtcuils to betweer 10

~

and 27 per cent of the speed of isolated devices.
The speed record for silicon is 75 billiorn
switches a second. The fastest commercial Cifluits
can switch at only a little ove. IC h;:l;on times 4
second. (This f:.rst appeard in New |

Loadon, 24 31 December (D8R, the weex.y Teview of
science and technolngy.)




Polv-cetylene-based tzansistor

Researchers at Cambridge University have
developed the first practical transistor using an
organic compound. This developmen: could mark the
beginning of the end for electronic components made
from incrganic compounds such as silicon anl
germanium, and lead to the developme:n: of componerts
hundreds of times smaller than those coamponents
presently used on integrated circuits.

Richard Friend and colleagues used some cunning
chemical techniques, recently Jdeveloped at Durham
University, to make a metal on silicon field effect
transistor (MISFET) and diodes whose active element
is the polymer polyactylene. Friend believes that
polyacetylene is the most promising mater:ial to date
as a replacement for inorganic semicinductors. His
devices perform 1,000 times better than previois
attempts to make components from organic compounds,
but they are still some way off replacing
conventional semiconductor devices.

Although the polyacetylene devices behave in
the same way as existing electronlc components, the
physics that goes on inside the material is
different. In particular, the optical properties cf
polyacetylene change once it starts operating ir arn
electronic device. This feature of the new material
may mean that it could eventual.y be used in optical
systems and lead to the develcpmen: of devices that
form the heari of compute:s anl -elephone switching
systems that work entirely on light.

Priend believes that the iink between
polyacetylene’s optical and electronic properties
will enable him to gain a much greater insight intd
hcw the matericl worke and so develop ever more
efficient devices. (Extracted from New Scientis*,
London, 15 September 1988, the weekl!y review of
science and technology.)

New type of solar cel! develcped

A nev type of solar cell shows promise for
generating electricity and producing chemicais,
according to H. Ti Tien and colileagues of Michigan
State University. Solid-state so.ar cells are
expensive because they use h:i:ghly purified single
crysta.s. Semiconducting polycrysta.lites in
photoelectrochemical cel.s (PECs) offer a less
expensive alternative. A conventional PEC consists
of a photoelectrode made of sem:conducting material,
a counterelectrode and electroiyte in a single
compartment., Tien's approach, modelled on
photosynthesis, overcomes the singie-compartment’s
drawback of precluding the separation of
light-yenerated products.

The new desigr, which mimics the natural
process, uses artificial pigmented bilaye: lipid
membranes. It consists of a semiconductor septum
electrode (e.g. an n-type polycrystalline cadmium
selenide deposited o0 nickel) to separate two
agueous solutions in separate compartments.
Electrical contact is provided by meta. electrodes
immersed in the two electrolytes. Illumination of
the septum induces electron and hole separation
within the semiconductor depletion layer., Eiectrors
migrate through the bulk of the semiconductor to the
metal, where they are available for reduction at the
unilluminated metal/electrolyte interface. The
electric field in the space charge iegior (depletion
iayer) allows the holes to move to the opposite side
for oxidation at the illuminated septum/electrolyte

interface. Tne contacting elestrives .omplete the
circuit. (Extracted “rom Chemical s Eng.nee:ling
News, 3 Octobe: 198%)

The Brit.sh build worid's tinies: hyhrids

Scientists at the Royal S:gnais and Rada:
Establishment in the United Kingdoes have bduils a
tiny hybrid integrated circuit measuring jus:t 1S
by 20 mm. “we believe :1 is the sm
circuit) in the world,” sa.s John Pailey, prulect
directcr for Research Init:ative into Siiicon
Hybrids (RISH).

The miniature hybrid circuit consists of a
silicon substirate containing aluminjum
interconnect., flip-chip transistors and polyimide
dielectric. It functiouns as a military buys
interface.

RISE is investigating the techno.ogies reguired
tc produce multichip molecules uUs.ng si..Coh as a
substrate. Metalizat.ons fo: these ch.ps use
alum:nium and coppe:. M.ultiple layers oI polyimide
provide thick dielectriT layers betweer .e:
metalizalion. Projec: eng.neers use reac
etching to form via nolws.

A main advantage c! the silicon hybrid
substrate is its compatiblility of therma. expansicn
with the flip-chip s..icon Citculits and zrensistors
that are appi.ed t¢ .:. One thrust ¢f
project is to develcp Low iaductance
interconnectiors between the chip ané i:s
substrate. The f£.:ip-chip process uses controlled
collapse solde: Lumps ani thermocompress.on bonling,
bu: project engineers ece als. exfioring tape
automated bond:n; fcr attaching ¢hips tc the silicon
subsizate.

the RISH

A pctentisl drawback of the flip-cnips or a
silicon substrate is na: rewc:aing the hybrids will
probatly be difficult. Sc pretes:.ns both chip ard
substrate is con,idered essential. (Reprinted with
permission from Ser.cund.cte: Internat.onal
Magazine, August 1383, Ccpyr:gnt 1%&3 bty Cahners
Publishing Co., Des Plaines, 1L, USA}

VLSI manufacturing: the basic sters

VLS! chips are macde by a comp.ex series of
perhaps 00 or mcre szeps, severa. cf them repeated
many times. The steps build transiszor par:ts
(sources, drains and charnels for CMOS circu:ls;
emitters, bases and collecturs for bipolar circuits)
and other circuit eiemen:s :into the silicon
~ubstrate. They also credte insJyiat:ng layers ani
metallized paths atop the s:iicon scbstrate.
Simulation helps "tune” these s'eps.

Thermal oxidation: wusually the first step, in
which a layer of silicon dioxide grows on the
siilcon substrate as hot gas (at about 1,000° C)
flows -ver it; later, the sil;. dioxide wii.
shield selected areas o! ihe s..icon surface from
penezrat.on by dopants. Crit.ce. parameters:
terperature, time, gas flow rate. Simulation
output: oxide thickness an? topography.

Lithography: open areas are established in the
silicon dioxide so that dopants ca:n enter the
silicon substrate tc forr n- “ype and p- ype regions
for transistor parts;: the si.:con dinxide layer is
coated with a photoresis: a mater:.a. 2hat res:s's

.

chem.cal attack after it has been expusel Zo light;




ht is o]ogted onto the photoresist through a
e n3 the pattern of ope. ateas; the
082 3Tear . thy nhistlotesist form an

n layy s o . the substc
pa ame-ezs: thic<ness an3
photoresist, distance betv.en mask and phetoresist,
irzensizy of light. Simulaticn outpul: pnotires:st
patzern and Cross sectiotn.

are. C(Critical
compositin of

Etching: a plasma of reactive gas removes
exposed photoresist and the oxide below it, opering
portions of the silicon surface. Critical
parameters: plasma composition, voitage (plasma

energy), temperature, time. Simulation output
patterns and cross sec:ion of layers.
Ion implantation: high-energy ions of dopant

elements (impurities) fired at the silicon substrate
penetrate the open areas on the silicoa surface:

the boron ions form a-type regions and phosphorus
ions p-type regions; where the oxide and
photoresist layers remairn, the lons are absorbed
before they enzer the silicorn. (Critical

parameters: current {.on dcse) and voltage (ion
energy). Simylation output: impurity ccrcentration
profile.

Thermal
in a furnace

redistribution: heating the substrate
drives the ion-implanted dopants
further :nto the silicon. Critical paramezers:
temperature, time. S:imuiation output: impurity
conce:.trat:on profiles, displayed as two orthoganal
cross-sections tnat produce in effect a three-
dimensional view.

Insulation: siiicon dioxide deposited on the
substrate insu.ates the underlyl.g st:ucture

electrically: wurlike ine oxid2 grown just befcre
lithography, the irsole ovide forms a3t a
re. a:;ve- low terToTature ooy 1ze firther
red thuticr of Zopants. Iritical parameters:
f.o rate of jas. Terperar.ie, %:ime. Simelation
Outfut: <Cross-sesticrn ¢ oxide,

Metallization: a thur lilm ¢cf metal is

sputtered on the oxide .nsulation ard etched
photo.ithograph:ica..y into a pattern of electrical
connections ameng the compornents, contacting them
through windows in the cx.de layer. Critical
parameiers: concenirat.ons Of metals in sputtering
source, geome::ical relationship betweern source and
wafer. Simulation oultpul: melal topograpay.

These steps are repeated in various
combinations until al. components are deposited in
the s.ilicon substrate and all insulating and
connecting layers arfe buiit up on :t. For example,
oxidation, lithography, :on impiantatior and thermal
redistribution may be repeated in sequenze three
times to create an n reg.on in a p region in an
n region (3 vertica. npn transistor). An insulation
and metallization may be repeated two Or more times
to build up multilayer connections. (Source: IEEE
Spectrum, October 1v88)

ELectroconductive ink developed

PrinTron (Mountainside, NJ) has developed an
electroconductive ink fcr use in circuit boards.
According to the company, the ink can be laid down
in lines on the board, which is the. irradiated and
cured, producing the electricity-conducting capacity
now ohtained by using copper wires. According to

rinTron, a commercial product is about 18 months
away. The technology is reportedly less expensive
and quicker than the current terhnnlogy. The copper
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¥.re process requires the use of toxic chemicails,
which then creates toxic was-e. Preliminary
app.ications for the process w'll be simple, such as
Sreating boards useld fo:r automobiles or appliances.
(Extracted from Wa.. Siret Journa., 28 September
1968)

Feeling the heat with gallium arsenide

Physicists at AT(T's Bel! Laboratories in the
US have produced the worid's firs: infrared detec:or
made from galiium arsenide. The:ir breakthrough
should lead to a range of new imaging devices.

The new detector, which will pick up radiation
with wavelengths of around 10 micrometres
(millionths of a metre) in the :nfrared spectrum,
couid Yerefit medicine and exploration in space, and
could have applicaticas on production lines in
factories. says Barry Levine, one of its inventors.

Most 1nfrared detectcrs now in use are made of
mercury cadmiur telluride, a material that is hard
to work with and which performs best at short
wavelengns.

“The l0-micrometre region is where objects at
room temperature =nit the most radiatior,” says
Levine, "and that makes it perfect £5r medica. uses
such as plocd-filow monitors and wnol.e-body imagers.
It will aisc be usefil in electironics factories, for
tesiing integratec circu:ts. If a sing.e chip in a
circuit Is running particularly hot. it could be

ard pulled cff the poard, rather than
=c

caughet,
waiting unt.l It causes the circu.t a;-.'

"

Radiation at tn:s wavelength
many kiiomezres through the atmosphere, Levine
points out, which maxes the new detector idea. for
Lse :n Spy sate..ites, infrared mapping from space,
and for scanning hous2s Or factor.ec that waste heat.

car also travel

The process tna: the laboratories hrave
developed builds "guantyn wells™, less tharn
5C angstcors (avout 15 layers of atoms) Zeep, with a
layer:ng %echnigue known as mo.ecula:r bea~ epilaxy.
The we..s, macde cf ga.lium arseride, are dul.t Uy on
scostrates ¢f the same material and are < angstroms
wice.

Each well is surrounded by a barrier of
aluminium gallium arsenide that measures
300 angstrems across. Silicon, added to the wells,
creazes an exicess cof electrons in the mater:a..

when a photon with a wavelength of
10 micromerres enters one of the wells,
an e.ectron at the bottom, 3¢ that the electron is
kicked out ¢f the we.l. Once free, the electrorn .3
pul.ed by an electr.c field towards a counte:r, wh.ch
registers it. By varying the precise dimens.ons of
the wel.s, as we.l as the amoun: of silicon .r the
ga.lium arsenide, the detector can be made sens.tive
to photons with precise energies, within the range
of wavelenginhs between B and .2 micrometres. (7Tn:
L1187 appeard in New Scientist, LlLondon,
29 September 1988, the week.y review of science and
technoingy)

it excites

Portab.e computers go on the tube

Owners of portable computers stiuggling to see
what is displayed on a liquid-crystal screen can now
connect their computer to a domestic te'evision.
Lindy Electronics of Cleveland, in Britain, charges
pounds sterling 60 for an interface with a piug at




one end to fit the monitor socket on the computer,
and a plug at the other end tha" connects with the
televisicn socket, known as Eurocornector, Peritel
Scart. This socket is now staniard on most new
television sets sold in FBurope.

or

There is much more to connecting a portatle
computer to a television set than physically wiring
the plugs to match. The electronic signal trom the
computer must match the circuitry in the telerision
set.

European televisions display 5C pictures a
second, with the horizontal picture lines scanned at
a frequency of 15.625 kilohertz. The standard used
on computers, however, was se: oy IBM in the US, and
is based on the North Ame:rican standard for
televisions, which displays 60 pictures every second.
and scans at 15.75 kiloherzz.

The outpu: to the screern from a portatle computer
is made vp of six separate signals: green;
blue; overall inteasity: pulses for synchronizing
each picture and pulses for synchronizing each line.

.1 of these signals are :n digi-al code a* a level
5 volts. A televislor ce: uses four s..ials: zed,
green and blue and a composite of syncrhrunization

red;

of

pulses. All of these are ana.ogie and emerge at

I voli. The :interface changes the sigral voltage. I
alsc fools the televisicrn into thinking it is gelting
a lirne synchronizaton signal a® 1%.62% kilcher:z.
(This first appeard in New Sc:ent:s:, Londosn,

- £

29 September 1988, the weeklLy review -¢

technology)

science and

Optical floppy packs mure data

An American developer of magretic discs for
computers has found a8 way (o use opz:ical technology
to increase the storage capacity on conventicnal
magnetic discs. Jim Adkisson, presiden: of Insize
Peripherals in Santa Clare, Cal.fornia, has builn
tracks ontc a standard 3.5-inch magnetic floppy Jiso
which let an optica. reading device f£ind its gp.ace on
the disc.

It has always been possible, in theory, to cram
more information onto a magnetic disc, but it has
proved difficult to read i- correct!y. By combining
magnetic and optical technology, the new "floptical”
disc allows the capacity to be increased to
20 million bytes from the stancdard 0.8 to 2 million
bytes.

The abllity to store large amounts of data has
become increasingly important with the rapid growth
in the size of computer prcgrams and “he amoun: as
stored data on personal computers. Hard discs, which
store 20 million bytes or more, are virtually
standard on new models, but such discs cannot be
removed from their drives. Standard floppy discs,
which can be swopped between machines, ho.d much less
data.

Adkisson, who is one of several inventors around
the world who claim to have helped to develop the
original 5.25-inch floppy dis: mcre than !0 years
ago, chose the hybrid op.ical magretic apyroa h to
produce the cheapest possit.e discs. His system uses
lasers to modify standard 2-megabyte discs by cutting

a2 hole in the meta. "slider” or the outside of the
disc. The laser etches ~oncentric grooves,
20 micrometres apart, on one side of the disc. These

grooves act as reference points for the optlical
system which guides the magnetic read/write head.
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The opt
comraonents,

i1cal trackirng system uses cheap
including an nfrared light-erm:it
disde: mass-producel plastic optica. component
and ~he same type of detecior as that use:i i
compact d.so players. (This first snpe::f L
Scie:nt: 1 22 September 1988,

win
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ion conductc:r

Resva:cners have discovered that single
crystels sodium BT-al 2 that have beer
with copper(.) iors disp.lay a type of op:.ca
memory. Doped crystals of this fast ion c01d'::o:
luTines e W.Wh . green lijzhi. Whern a spo:t The
crystal is irridiated with arn argon 1on 1ase: ER
the crystai is coclel o 10 K., the ln'ens
green erission from the spot increases.
carn e Jetected later Lty .ts drighter
iniicating that the sample "remerr2rs® where
iase: was focused. Th.s const.rutes the wr.te
Cpvration, cIserves Gary Holllngsworzh, a
graiate s:iilent worb . chem.strv professo
Jeffrey 1. Zink a'i 3 Z.-worrkers at the
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ons. AT 130~ tempe
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lattice, sometimes b.adinc t: rs. "lf the

sample 18 irrad:ated wh:ile i ., the dirers

tnat form remal:n togethe:r and a ped as *he

temperat.re is lowerze:,” the re Chers explain.

"Tris results in a higher concen 100 of dimers
th.n the irradiated area,” ani nence 3 sLronger

emission.
‘-
iz

(Source:
Octcher 1388)

Croerical incering Ne~c,

Memories are maie of mc.ecules

A Californian pnysicist has cnal:enged organic
chemists to synthesize new Types ¢f polymers
constructing electronic memory <ifcui<s. The
memories will use cherica. and rkiclogical processes
to store and transmit informaricr.. John Hopfield,
of the California Instituze of Techrology in
Pasadera, and ATST Bel. Laborator.es in New Jersey,
has drawen up a blueprint for a chemical memory
which he says organ.c chemists can desig:n.

£ -
PRV

The ide3a of a chemical computer using such a
memory was first put forward by Forrest Carter, of
the Naval Research Labcratories in Washington. He
suggests that a computer which used chemica. and
biological processes - a "super mclecular
information processcr”™ as he called it was not
only possible but wou.d be smaller and faster than
electronic computers.

Chemical reactions involve the transfer of
electrons at a molecular level!, sc a "molecular
chip*® could conceivably ho.d thousands more
transistors than is currentiy possible.

Molecular electrornic components could
eventually be more versatile and powerf . than
present -day integrated citcuits. Some of the
fastes: and most difficuit protlems of recognition
are sclved, for exampie, by antibodies, which can
distinguish betweer friend.y and maliqn moiecules.
However, no one has put forward spec.fic plans for
molecular electronic components, 5o some peuple
doubt whether such comporents are possibtle.




Hoptield and his colleajues nave projposed o
design for a molesular “shift rejiste:”™ memcty made
from a polyme:.

A shift register 1s a type I memo
zompute:. The memcry cai be thougnt of 25 3 setie:
of boaes connected tn a line. Each Lua stores one
pit ¢f informai:c Durinjg ealh Cp.oae of the
calculations .n an integrated Cifcuit, each bl s
roved to the next box 1n the iite. The first boa
receives a new bit of irnformatiun and the
intormation in the iast box goes tu another ¢

¥ used 1 oa

Cwils

Hopfield suggests that thi. pracess <aa te
dupiicared oy electrons btopping along & polymer.
Under Hopfieid's scheme, the polymer would ce
cornected at each end to electrildes which would
introduce and remove electrons from the poiymer. It
tre "in-elect:zode” @& at a hign voltage, an elecstron
:s introduced, cirresponding to 2 "1 in the firs:
box. It 1t s at A low voituage, *hen no elecrtron s

odsced, correspondiag tooa T.T. A seites of is
5 Coo..3 be sert into the polydel meTLIy Ly
Iy Caang.ng the prientia. 1 otrhe electrode.

A poise ot light shitts eielrons 3.
golymer. The L1ygnt COIreSpinIs T 3 JLoK
an elel tunle CIrCult. Duliag €30 Lu.se,
troeach buw are prowoted hignetl ener3y : .
Dince the pulse is cver, Tne electrons deoay o theo:
Griginal energy levels and end up 1o the rexl Lo-.

T tw wfel irnoshl

Ealstirj poiymers ca
fejasiers becaus- elestro.as T2l be Joarinteed
decay inta the next by, Instead they decay pack
nte the.r OFiginal bLoa .r even o 0 the Lo
tenind them in the l.ne. [If a priyrer were to
bel:ave like this in 3 5% {° [egister, inl_rmation
sent thrsugh 1t would we sie garile

Horpt:eid nas se? 20w The fejuifelel?s 107 4
"Jesigner poiyme:” t ore.ial .y ser o3 oanformalion
1inocne direction,  Unlde:r cerlain contitions
electrans Jump to lower eaelgy le.eis in many short
jumps rather than all :n wne g Riestroins can,
therefoure, be made to jumrp towards the end of the
line by introducing growps with stealdily lower
energy states. The efte sl 1: almn.st lake a3
stepladder wnich leads the eiestiron gentliy diwn int,
the nex: repeat unit in ire ilne. Hopfieird suggests
three molecular units which he :3ils, a, , y. He
suggests a system consisting of 5,007 pataiiel
chains, each having the same stored i1nformation.
Information will therefore be transmitted even if
sone of the chains are fa .. The totzl current
from 5,000 vlectrons emerying at the otrer end of
the chain should be suffi ient to powe: 3.
electronic transistor so the sigral wili not need t-
be amplified.

He has calculated tha® the energyy . transmit
one bit of information using th.s technijue could be
as little as 2xiG™ joules one millicntn of the
energy used to transmit one bLit ~f information in
electronic shift registers. A computer using
chemical components wousd use Ml less elertricity
than an electronts compute.. Hopfielld Joues not
imagine that this component will eveniually be used
in a computer. He sees it oz a step towards
molecuiar compenentz. (Thio tirst appeard in New
Scientist, London, 25 Aijust 188, the weckly reviev
of science and technulogy.)

Polymers for optizal computers

University of California (Sunta Barbara)
researchers have bean provided with $1.2 million by

the US Nat: nai SCience Foundat:ion to develo;
poiymers with “interest:ing eie~tr:cal ari Optilal
priopeities™.  Those materlals will te
“chatr-aiisrelT versions of other poly i whilh
the { Jlyme: Cheins twist and tanszlie tojer 4 One
guea: 1% to find polymers Wwitn <pticil proterties
LAt Lanle upct.. eXposdate to lignt, making the-
sgefll tur Spticdl compliters. The univers:iiy is
alss trying to irncrease electricel coaductivii, it

nclvmers. {(Source: Chemial wees, 9 Novemne- 158%:
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Hujhes Al
Ship o Tan Briest
tetter than it: . i Hughes ' ch:ip
has the firs: e d Doohdtat frus
germanium Jun.tions, a. otding .. officials from
Hughes' Elect:z- 2ptia. & Data 3ystems Group
(El Segund.. JA}. The rad.ation-toietent germanium
chips will bte use? in space iset signii processing
applicat:rns iixe the 1rfrared to-a. plane arrays
that the Stra*eji. Deferse 'nit.ative will use *D
moriter in-fiigmt Lallistio Tissiles cutside the
Earth's atmicihete. (Extra ted from Electron o,
Septembor 1988
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i t_wrlife encylopsed
or ag

Resesrche: . ot the ‘insversity of Liverps.i rave
shown that 1t 1. posstibae to, wilte the entire
rontents ot the ! ;eedie Pritannica on the head
of a pin. They Aiieady coprel Lne page at the
ne. essary S 3ie #.1% a4 5 anninug LIALSMis5. ..

electrofr Mi.tus ThL LL3ifament siites w.th o an
electron bear th.t nas o diafeter cof
6.5 narcmet fo about teite the dgan.ter U A artcem.

Cudin Humphr pr.fess.r ol matetiais so.=nce
at the untversity, S$iys that the ~.CIds570ps can 3also
analyse supefconlducting mater als. [t causes the
emigsion of X rays 4t the bounlailes betweern layers




of crystals in the syperconductcer. These X-Iays
indicate the purity of the boundary and whether

there is a build-up ¢ elements that 3disicpt the
uniformity of the superconductor.

Humphreys is working closely witnh ICI orn a
ceramic superconductor composed of
yterium-barium-copper oxide. The company has

lready developed a superconducting wize several
metres long with the help of the microscope's
analytical techniques. As a result, the company has
increased the amoun: of current its superconducting
wire can carry to about 1,500 amperes per squarce
centlimetre.

Two British companies, VG Microscopes and Link
Analytical, built the instrument which they
delivered in March 1988. Hurmphreys said that the
secret of the machine is in :ts computer technolooy,
which allows precise control over the electron beam.

The annual report of the Scienc» and
Engineering Research Councii says: “Using this
instrument, it is possible to w:ite one million
iines side by side in the width of a pencil line, or
to drill one million miilion holes on the head of a
pin. The precision wou.d be comparable tc sitting
in a geostationary sateliitde 100 miles above the
Earth's surface and trying to paint the window frame
of a dol!l's house on the surface of the Eartnh usirng
a single-bristie paint brush with a hand.le one
hundred miles long.

Researchers do not ye: fully urderstand how the
electron beam can drill hcles in certain materials.
It seems that in some compounds the pear causes a
hole to form from the centre of tne materia. out.

Ir. others, the hole forms or poth surfaces and mee:s

in the middle. (This first a;.)pe:urJ in New
Scientist, Londorn, .7 Decembe:r 1985, the weexly

review of science and technology.)

Packing the pits te store more data

Nimbus Records, of Monmouth, has succeeded in
doubling the storage capacity ¢f a l2-certimetre
compact disc. It has pecxed the pits on the disc,
which contain information, more closely together.
The company is confident that it can double the
disc's capacity again - to let one CD store four
times as much data as is possible at the momen:.
This means that an ordinary CD could store

2.4 gigabytes of information.

Nimbus stresses that the new disc format, to be
called CD4X, is not intended as a replacement for
conventional music CDs. It will store computer data
and a mixture of pictures and sound. Commercial
exploitation of the quadruple-density disc will also
have to wait for cheap, solid-state lasers which
emit blue light, at a shorter wavelength than that
used in today's CD players. These will be necessa:y
to read the more closely-packed pits.

The disclosure by Nimbus comes shortly after an
announcement by Philips and Sony, co-inventors of
the CD system, and Microsoft, the computer software
company, that they have agreed on an extended format
for CD-ROM, called XiA. This forma~, says Philips,
will eventually let a l2-centimetre CD store moving
video p.ctures in compressed d:gital code.

Taken together, the two announcements suggest
that the new CD video format, CDV, has only a
limited life. CDV stores at most six minutes of
video on a 12-centimetre disc. The sound is
digital, but the pictures are analogue. The

electronics
2 ll-centim
all-digital

s d:ea- 'f arn h‘-:
b Locks feas:itl
alsc cf
Crie =
woIk in any coo
recorded, Two types o‘ vide.
L0 Cope w:ith tne d.ffe: T

1n d:fferent count:ties.

e d.s¢
ciso
advantage over the analogue COV.

vides woull
dizital video d:sc wo.ld
analogue signals are
disc must be made,
standards used

appeard in New Scientis:. Loniurn, 8 Octobe .
the weekly review of sc.ence and technslogy.!

IITI. MNARKET TRENDS AND COMPANY NEWS
Market trends
Electtonics 1ndustry forecas:

The electronics industry will
semiconductors beg:aning in
aprarent in 1992, accordin: to Ja agues:t
(Sar Jose, CA), a marke- researc
derand in te.ecommurn:cations, conp,::ra and poss.
consumer electronics w ensire that the effecr
not be as devasta g as the 1325 downturn.
Zataguest ara.yst G. Medlen nctes that venture
capita.ists shou.d seex oprporiun:ities in prom:

:elds such as telecommun:cations, where Integrated
Services D.g:tal Netwoik, fibre opt:Cs and netwo K
management serv.Ces are expelted tc grow stead:ily.
In semi.conductors, digital s:3nal processing, new
pacxaging technologies, IC manufacturing eg.ipment
and integrated dita processirng will grow.

see a downturn in
1985 ar2 becomirng

But strong

will

€ing

tion TV market should
& 'he year 2000, acccrding
Tatsuro. Likewise
smars
1932,
for

Meanwhile, the high-de
grow to $26 billior-'year Ly
to Dataguest's Japan anaiyst 8.
analys® ». Boss predicts tna:s
power IC marke: will grow T §.. L
28 aga.nst S$4€0 m:llion ir 1988, Tne U
prozzammable 1og:ic devices w.ll h.. $
in 1952, as aga.ﬁ<t $71°%
customner demard ior enharced s;eed. D
processing will grow 70 $..9% rillicn o
agains: $45C miliion in 1382, wi
communications eguipment d::i:ving
Although semiconduc:ors are suscept:t.e "o four-year
cycles, marked by recurring marxe: co..apses, <he
1989-195C downturn will nct be catasiropn:ic, bu’
w..l be comparable to the $4% bi.lion sem.:onductor
market in 1988, (Extracted from E.ectron.c
Eng:neer:ing Times, 1t September 198¢2)
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Uses for superconduc®:ing materiais

Superconducting materials will likely find
highly specialized electronics applicaz:ons, n~nt the
wide range of uses ranging from power Transm.ss:orn
to magnetic levitation trains once touzed fcr the
materials. The more modest predictions tha"
superconductors wil. be used in m.croe.lectronics
based partly on the success at making
superconducting films and the difficulty in mak‘ng
superconducting wire wWithin the nex: three to f.ve
years superconductors might be used in sensors to
monitor the Earth's magnetic fie.d or brain waves.
They migh: be used in sensitive anteanas and in
wiring for computers. (Extracted from New York
Times News, 25 October 1988)

are

Development of revers:ble op’ical media
P mec:-a

Chemists and chemical engineers may be mos?
likely to develop erasable (reveraible) optica!
media for data storage and retrieval. Although




resd only and wilte oile Cpticas JisKs are
avaiiatie, disks with read write erase lewsiite
capabiiities are needed. 3. Avboett of ICI

Electraonics (UFK) clains
capabie Of high szorage capacity, sinje lasers Jan
irscrile one micrometre data tracks separated Uy
one micrometre distances. Unlike magnetic hard
disks, opticai media can be protected from the
enviroinment without becoming a permar .t patt oI the
drive device. Abbott said that "Jigitai paper” or
flexitle sheet forms can be used to sture large
amcu:ts of data in medical imaging, satellite cata
processing and geciogical surveyping applications.
The data cculd be stared cn med:z such as tape.
disks, cyiinder or tags. ICI's Jdigital paper
consists of a polyester film back:ing coated with a
light-refliecting, metaliiic fiim, a laser-imageable
plasti: film and a protective tup layer.

i
that cprical media ate
N

Researchers at the University of Calitornia
(Berkeley) have developed an alternative to
magnetizable fiims of rare esrtn transition metal
alloys. Tae new polymetic films are made f liguid
crystalline 4-ethoxybenzylide:w -3’ -butylaniline
mixed with poiy(methyl metnacrylate). The two
materials are rnormally imriscilie, Dyt become
miscible above a critial temperature. Recordirng
and erasure cf data depend on the light-scattering
properties of glassy and phase separated domains.
Photochromic changes 1n polystyfene resins
containing dithienylethylene units could be used to
store and read data, acosrding to M. Irie of Osaka
University (Japan). (Extracted from Cnemical ani
Enginegring News, 17 October 1988)

SMaii

Forecast for Lffice hime eguipment

Annuai sales of image ;riducts tc small
bisiness./home cffices are expested to continae
steady growth through the en? Jf tne decade, with arn
expioding market for facsimile ejuipment
overshadowing minimal of . growin in coplers and
electruonls typewriters.

A study by CAP Irie:- o 1egs 1987 total
small office eguipmer” sales at $35.7 tallion and
projects 13 per ce:r: annual grawtn to $5.3 billion
in 199C. wWithout srall business’™ insatiable
appetite for FAXZ, c-erail growth would be nedriy
flat.

vt .

A combination of factor. declining prices,
despite the stronyg yen; aggressive promotior t;
manufacturers; and eftective praoduct distribution -
will fuel 78.4 per cent annual growth in facsimile
shipments to $1.6 billion 1n 1990 trom $280 miuilion
1ast year. CAP predicts that nome oftices over the
next 12 months will develop the same hearty appetite
for FAXes. Comprising only 7.6 per cent of the
total market last year, FAX ejquipment will account
for nearly 36 per cent of sales 1in 1230,

Copiers should grow at 2.9 per ceat annually
through 1990, to $2.3 billion, from 52.1 billion
last year. As a percentage of total volume, copiers
will decline to 43.5 per cent trom 57.5 per cent.,
Heavy competition at the low eni, with Fanasonic,
Ricoh and Xerox challenging the long time Aomain of
Canon, could spur sales 1n home offives, where
coprer penetration to date 15 light.

Electronic typewriter shipments afe seen
talling 10.9 per cent annually, bu' personal word
process.1s will pick up the slack witr, 2n.7 per cent
annual growth. Overall, this segment wiil decline
3.2 per cent annually over the three years,

according to CAP. Persunal word [.Incessor sales are
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2% 3 &.3 per cent <
largely by the reguireme:t
lieu of data printouts. T
high-gquality 24 -pin printers
technoloyy shouild otfset
nikes, says JAF. (Reprinled with permission I
DATAMATION ° magsciine ©, 1 Octover 1968,
copyright by Pokutlishaing Jompany, A Dun

Tecnnlzal
and Bradstreet Company all rights reserved.}
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CASE prostects

Tne case fur TASE :s evidently gett:ing
stronger. The latest 3istributed systems indusrcy
research report from Bustorn's Yankee Group estimates
that by the end of 1987 4 per ceant ot 583,730 MIS
protessiorais ani ¢ per cent Gf the professionals in
the integrator, engineerin3 ani defern-e fieids were
using computer-aided ssftweare design. Usage is
forecast to hit 2€ per cent across the board by 1392,

Accotding to CASE C...s.iting Group. Portlarnd,
Ore.. there are Oover 150 conpanies compet.ing in the
broadly def:ned TASE marret. Of these, 7C are
"classic” front end repres=rting
§120 miliion i Tre expoiiential
anslates to a market

CASE endors,
s3les L 1%
growth predicted by yst
turnover

£ t
of S500 millicn by 19

The drive for highe: software juality and
productivity has been o bLulst to the CTASE market,
and the outilrnes ~f a J.stinot CASE industry are now
appearing. CASE Clcrsulting, :in i1ts newsletter CASE
Outiuuk, has iterizel seeés as the signposts
of the transiticn from rledgiing product to
ectablished niche (oot in order Cf impcrtance):

whatl 1%

In ‘reased attentiun 15 the trade and

ti11ness press:
cstry fragmenla® il

- Marke® Loundary expansion:

- Greate: presence of ma)or computet
manufsctuters;

software tool and DBMS

- Entry ¢f tradit:iunal

vendoirs:

- Entiy Of mujur appaication sottware orfiginal
equipment manufacturers;

- Enlty of estarlished des'gn automation
vendors;

- Acquisicions of, ard by, TASE comparnies;

- The fits® PO ty a CAJE venior
technology

(1ndea

Increased "Alh related standards activity:
Strateji. aliiahes;  dnd
Greatel emphasi. o prosat diflerentiation
and sapf 1t

Of these 3 tots, perhaps the Mmost CORVIRIILG

wouid be the presen.e f males computer makers. The
heavy tread of IBM tenis to leg:iimize any market 1t
into, CALE wiil be exception. IBM'S

steps ant




new wWorkstation Aided Sofrware Engineering product
customizes Professional Work Manager version 2.0,
allowing programmers to access a variety of tools to
support the applicaticns development process. WASE
(as it is called), which runs on the IBM AT, PS .
Models 30, 40, 60 and 80, and the IBM 3270 AT,

costs $350. (Reprinted with permission of
DATAMATION ' magazine €, 1 October 1388,

copyright by Technical Publishing Company, A Dunn
and Bradstreet Company - all rights reserved.)

BC growth cooling otf

US users are putting the rrakes on po
purchases. The latest CATAMATION Cower s Co. survey
of min. and micro users forecasts a 5 per cent drop
in pc shipments and a modest 10 per cent rise in pc
revenues in 1989, versus 21 per cent unit and 23 per
cent revenue growth last year. A west coast
brokerage firm also has just scaled back its pc
projecticns for 1989 tc 5 per cent growth, from a
reported doubie-digit growth rate. Anaiysts
specuiate that users are holding off new pc
purchases until they get their existing pcs
networked and until tnrey see whether there are
enough 0S-'Z applications to jJustify new hardware
investwents. (Reprinted with permissi.n of
DATAMATION © magazine €, 15 October 1588,
copyright by Technical Putlishing Cempary. A Dunn
and brads.reet Company - ai! rights reserved.)

'88 Top Ter: Inte. up, Naticrai out

In 2988, the tcp five semiconductoa:
manufacturers are expected to be the same as the top
tive for 1987. Tnis 1s according tc a top i0
forecast (Table 1) issued by Ircegjratea Jircu:t
Engineering Corp. (ICE,, Scottsdale, Ar:zouna.

For 1988, ICE forecasts that inte! w:ili
certinue its ascent up to the tofp LG chari, witn 4
growth rate tetter than all other top au
manufacturers. But National Semiconductor wili not
maxe tie 1988 top 10 ramwings, dropping to eleventn.

in 1967, bcth Nationa. Semiconductor and Intel
were added to the listing after be:ng apsent from
the top 1l in 1956, explains Fili M=Clear ¢f ICE.
Nationali's acguisition of Faircniid in 1947 vauited
it intc tne seventh spct in the 1987 listing.
Intel, spurred by a tremendous 1ncrease :n
microprocessor sales, rose from being ranked twelfth
in 198¢ to eighth in 1987.

ICE's 1988 top 10 list has sia Japanese,
three US and one Europear semiconductor

manufacturers.
l"
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European market forecast

Europe’s IT industry has about as long to
prepare for the single European market as the
world's athietes have to prepare for the next
Olympic Games. For both, 1992 will be a once 1n a
lifetime opportunity, but for Europe's IT industry
there are no medals at stake - just survival.

By then, Europe's politicians will be puttinyg
the firishing touches to a ratt of legislation
designed to unite Europeans in what will be the
world's largest single trading block.

Market researchers say tnat when they ask firms
what they think 1992 will mean for business, the
answer 1s always increased business outside the
domestic market, withcut losing market share at
home. Wher this 1s the stock answer trhroughout
Eurcpe, things do not gquite add up. But it does
point to the fundamental assumption about life
after 1952: that the European Community will be a
market of 320 million consume:s all buying
standardized products under similar conditions
throughout the .2 member States.

That expanded market may nct be realized on
1 January 1993 ayreeing standards will probably
take a little :cnger - but 1t does mean casting
aside national preferences and cpening up public
procurement, especlally in telecommunications.

This will pe achieved to a large extent through
economies of scale. Ian MacIntesh, founder of IT
corsulting group MaclIntosh International, pcints out
that throughout the IT industry, "it is almost
always eccnomies of scale wh:i:ch dominate the costs
of products and services - from chips to packaged
scttwale tC €:e lIONIC Messayging”.

The Eurcpear. Commission estimates that failure
te harmenize standards and technical regulations on
mary products cost firms and consumers
42,C0C miliion te 56,050 millicn ECUs a year.

The costs arise because technical barriers mean
products cannot be sold without expensive
modifications, which means production runs are
smaller than they could be, sou production costs are
higher.

1992 looks set to serve as the catelyst for
changes that have already begun. The IT
standards-making process 1s under way, and the trend
towards glotalizati1on is already well marked for IT
suppilers and users alike.

The Eurcopean market 1tself is growing. 1In 1985
Europe accounted for about 27 per cent of the world
IT market:; it now accounts for 32 per cent. That
growth has been accompanied by a growth in the
market share held by European suppliers, up from
around 30 per cent in 1982 to S0 per cent today.

There are hurdles to be overcome with language
and the workfurce. English may be the language of
the IT industry, but it is not the users' language.
(Source: Computer Weekly, 6 October 1988)

There is big money in mergers

The outlook seems to be encouraging if you
control either a large on line data base or a
software house,

That is the view from a new set of research by
US matchmaker Broadview Associates, 1988 Information




Services - Industry Trends in the UK and US; UK

Information Se:vices Industry 6-Month Merger Repurt
for 1688; Information Technology Industry Overview
from Broadview Associates, Fort Lee, New Jersey, US.

The raw figures on activity in the UK and US
show that in the first six months c¢cf this year the
number of mergers and acquisitions was up by a half
in the UK since the same period last year (from 34
to 53), with the value of the transactions up by
almost 80 per cent to 530 million pounds sterling.
For the US they were 39 per cent more {(up from 137
to 190) at a value of $5.4 billion (a 150 per ceat
increase).

Nearly half the buyers of the UK IT services
companies were buying into the sector: 1l per cent
from entirely non-IT firms, 18 per cent from
hardware and "diversifieds™, and 15 per cent from
investor or venture capital groups.

Clearly the computing services industry is
becoming more popular - a recognition both inside
and outside the sector that this 1s where future
growth is going to be buil:.

The predicted popularity of or-line data bases
is almost an accident, unrelated to the merger
activity. But Bernard Goldstein, a partner at
Broadview who is a past president of Adapso,
believes a lot of attention will be focused there in
the short term.

Being a software house also makes a firm an
attractive target, according tc the analysis. US
firms especially are not strong in the non-packaged
software market; the prediction is that as a
sector, UK software houses wili have an annual
compound growth rate of 23 per cent for systems
=oftware in the years tc 1950, against a 21 per cent
compound rate for applications software. Recent
figures from UF firms sucnh as Logica and Microfocus
bear this out.

Broadview predicts that the systems
market will grow from 605 million pounds
in 1987 to 1,675 million pounds sterling
applications software saies wil! gou from
to 855 million pounds sterling.

software
sterling
in 1992;
325 million

Those improvements als. maxke b firms
attractive as buyers of US firms.

One particular speies of company which
Goldstein singles out for comment is the gircraft

manufacturers. The message is downbeat: they are
not going to take over the information services
world.,

“They are on 20~year planning cycles for
selling ar.d designing planes. They have all got a
position in the information services market. Well,

I predict that all of them are going to fail in it,
because the dynamics are different. In this
industry you can barely plan f{ive to 10 years ahead.”

But where is an unlisted, small firm eager to
grow large enough to come to the notice of a
potential buyer, or t¢ take over someone else, going
to find the money?

Venture capital is not as easy to come by as
some think. The only certainty seems to be that
joint ventures (where two firms create and run a
jointly-owned firm) are bad bets. Ninety per cent
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of them do not even reach the formal agreement stage
despite the companies' common aims.

Of those which do get under way, 712 per
cent flop in “the short term” (i.e. a few years),
which leaves only 2tz per cent to succeed in the
short term - and even they face a shifting future.

On the whole, it looks a better bet to get into
software. Or else start building your data base,
starting this afternoon. (Source: Computer weekly,
29 September 1980)

Drop in semiconductor market predicted

For the first time, the world-vide
semiconductor forecast promulgated by the SIA
{Semiconductor Industry Association) has anticipated
a downturn - in 1990. Seeing rapidly slowing growth
rates in national economies and key systems markets,
this composite of forecasts by semiconductor
companies themselves shows a roller coaster ride
over the next three years. from a high growth of
38.2 per cent this year to a low of minus 3 per cent
in 1990 and bounding back by 14.4 per cent in 1991.

The segments supporting this second-highest
growth year in semiconductor history were fuelled by
extracrdinary strength in CMOS microprocessors and
CMOS memory devices.

This is the first time that this forecast has
stated negative growth. 1Its most glaring
misforecast, for which it has been continually
criticized. was in the early 1980s when it
anticipated growth just before the drastic downturn
of 1984.

The torecast i1s made up of the individual
forecasts of each semiconductor company, including
every significant company in every part of the
world. Forecasting the downturn of 1990 is & sign
that the companies are trying t be more accurate
and state what objective analysis shows rather than
their more opt:i:mistic hopes.

However, the forecast shows the US dropping
6.6 per cent in 1990, while Japan only drops 0.5 per
cent and Europe by 2 pet cent. These area forecasts
are composed from the companies’ headguarters in
those areas, showing Japan is more optimistic about
1ts business than the others.

The semiconductor industry is more volatile in
the US than anywhere else. One reason for this is
that some 30 per vent of production is transferred
to other divisions at each semiconductor company in
Japan, 50 per cent in Europe, but only about 5 per
cent in America.

However, the 1990 recession is expected to be
due to falling selling prices more than slumping
until production. A large part of the drop in
average selling prices is expected to be due to
supply of DRAMs catching up with demand in 1989 and
a sharp decline in prices following. However, 1if
that is true 1t shouuld affect the Japanese the most,
but their own forecast 1s for only a 0.5 per cent
drop. Either the Japanese do not expect DRAM prices
to soften much or they expect other products to grow
rapidiy and take the place of lost DRAM revenues.

The Japanese are expecting such new systems as
ISDN telecom and digital TVs to take up the slack.
There is t the same expectation for new product



areas to buoy up sales in the US and the mainstays
for the US semiconductor makers are slowing down
personal computers and workstations.

As for the internationai struggle, the Japanese
have pushed their share of the American market up to
about 20 per cent, but if the high DRAM prices
settle down that should fail back to the more
traditional 15 or 16 per cent. The growth of
Japanese share in the US is due to prices and not
units. (Source: Electronics weekly,

12 Septeaber 1988)

Shifts in global IS trade

(This article is based on the resuits of a
recent study called "International Informatics
Policy - From Participation to Regulation”, which
was compiled by a team of researchers headed by
managing consultant Roman Krawec at Logica
Consultancy Ltd., London.)

The balance of power in the informatics
industry is continuing to move East, despite
attempts by IS corporat >ns and governments in the
US and Europe to maintain a competitive dominance.
That industry shift, combined with fundamenta!l
changes in technology, has led to new international
trading patterns and new pressures on western IS
companies.

Egually important 1s the way the shift is
forcing governments around the world to adapt the:r
industrial policies and strategies tc coupe with the
new informatics environment. The consequences for
government policy-makers have been threefold: a
move away from direct irnterventior anj toward
reguliation; a focus on the demand side of tre
industry rather than the supply size; and less
protectionism of local markets in favour of moves ta
attract international vendors and multinational
users. The technology changes underiyirg this trend
have become obvious to many cbservers.

The convergence of computing and
telecommunications., tcgethe!r with the in’reas:ing
internationalization of the informatics industry,
means that information handling dersnds new
solutions from users and suppiters alike. The
informatics environment 1s extremely dynamic, with
technological change driving rapid changes in
industry structure and usage.

Alongside these changes has come a shift in
technological baiance of power. Many of the
developments that formed the basis cf the eirly
informatics industry such as telex, television and
the first generation of thermionic valve computers,
have their origins in Europe. The developmert of
the transistor and integrated circuits resulted in a
shift in dominance to the U3, typified during the
post-war period by the successes of ATsT and IBM.

the

Today, however, it is the Japanese electronics
giants such as NEC, Toshiba, Fujitsu and Hitachi
that appear best positioned to exploit the
developments of a new information age. Their
corporate structure is typically verticaily
integrated, with interests ranging from component
manufacture through computers and communications to
consumer electronics and broadcasting.

Governments have played a major role at each
stage 1n the development of the informatics
industcy. The direction and aims of government
intervention vary between countries that have chosen

a complete espousa. of free market forces - such as
the US - to thuse that have traditionally rawern
more conservative or siructured approach, such as
France, the Federal Republic of Germary, ot Sweden.
Nevertheless, some comnma: trends are evident

The telephone authurities (PTTs) in Eurupe.
typically State monopuites, provided botn a puol of
technical expertise and a protected market for the
developing national suppliers in the pas:. Tre
so-called military-industrial compiex in the U3,
meanwhile, has funded successive generations of
research and development nitiatives through the
nuclear weapons programme, the sSpace programme,
most recently, the Strategic Defense Init:iat.ve
{SDI). The Ministry cf International Trade and
Industry in Japan (MIT), provided the vision and
research direction that has enatled Japanese
companies to leap ahead c¢f their Americar. anc
European counterparts.

and,

This type <f d:ire-t participatory intervention
in the supply side ¢f the informatics industry -
where the State holds direct contrci of
telecommunications, invests directly irn Rsl
programmes, and suppcris nationel champ.ions such as
ICL in the UK and Siemens 1n the Federal Repubiic cf
Germrany - 1s becom.ing less relevant as the
supply-side pressures become more internat.onalized.

An examination ¢f the glctal sales of the top
i suppliers in anformatics (which incCiudes a broad
range cf technouicgles, from telephones Lo 3ata
processing systems) holads some SUIERTISes. On.iy tw.
cof the top IC in 1987 were US-owneld., compared with
four Japanese suppliers. Of comparable interest 1s
the fact that five of the top il are
telecommunications operatcrs. They are: NTT 1in
Japan, ATe¢T; the Deutsche Bundepost (the German
PTT); Britisrn Telecor:; anl the French BTT., knowr
as the DGT.

In adi.ticsn these §7,0°
industrial Jominan_e, the supp.y Side i12
informatics irdustiry as 4 whole is Decoming
increasingly internationalized ac Fsl costs s ar
and suppliers rep siticn to take sdvantage of
newly liberalizel matkets. These changes are
especially evident 1: the telesomnunicatlions
equipment matkel.

e

Conseguently, the fovus of governme:n:
interventicn has hLejurn to shift towarids demard o ide
1ssues. The demand side ot the .nftuimatics
environment is still Clouse.y linked to the fortunes
of national economies. NOw, It 15 weli acceptel
that the successful use of IS Cal Y.ve a Compelit.ive
advantage to indiviidual firms and naticnal e Snomies
alike., Moreover, governments have res.ized that
information i1s 4 vaiusble rescurce and the jobs ..t
millions of pecple are dependent orn collecting,
storing, retrievinyg, processing and COMMUnicating 1t.

In the developing <limate Of Convergence
between computing an! telecommunications, the PTT
occupies a pivotal positicn between supply an!
demand, and telecommunications deregulation piays 4
ce..tral part in the policy changes taxing place.

Telecom policies are now being dirested towards
obtaining a higher Quality of service and wilder
choice for users through the liberalizat.on of
services and terminal markets. Greaster emphasis 1is
veing given to the development and promution of opern
standards in telecommunications and computing, and
to training and awareness schemes. The buundaries
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of regulation and competition dare progressively
being relaxed, allowing the creation of new
services that cross the old frontiers between
computing, telecommunications and broadcasting.
Arcund the world, the newly liberalized PTTs are
diversifying their operations into areas outside
pure telecommunications and are increasing the
international scope of their business.

In this environment, the role of government 1is
changing from that of a player tu 3 referee,
arbitrating tetwen differen” interest groups and
ensuring fair play according tc the new rules of
the game. The US led the way with derequlatory
policies directed towards teiecomrunications
services, coupled with the divestiture of ATsT in
1982. Meanwhile, much of the present i1mpetus for
policy initiatives - su~% as _he US Japan
semiconductor agreement or thue Co-operative
research of Sematech - 1s coming from assoviations
within the private sector. The US Governmeut
continues to play a major role as a buyer of
informatics products. especially 1 the defence
sector, but its main pclicy thrust tecently has
been in extra-territorial issues. Tnese include
contro]l over nhigh-tech exports to Eastern Bloo
countries, deregulazion of 1nternaticnal leased
citcuits and satel.ite services, and pressule oOn
major trading nations tO grant recipiocal access to
protected marxets.
Ir, Japan., tou, the policy -masing tole of MIT
has beer progressively reduced as the cumpanies
has assisted are now able 20 direct their own
research and trading policies. MIT! pressure 1s
now being applied to the traditicrally conservative
Ministry of Posts and Telecommunicatiuns to force 2

shake-up in the structure ¢f the telerommunications
industry s¢ that the res generat:cn o! value added
net@work services {VANLD) car prosper.  The f.rst

stage of deregulatio:n has heern achieved remarnal iy
rapidiy with the privarizet.cn of NTT. the
introduction ot netwsrk arnd service comjelition,
and the growth cf a Japanese VANS industry. Japan
15 now preparing for a second stage, which will
include the introduction of mote competition and
the possible divestiture of NTT.

Ir. Europe., similar trends are o Culring as
governments are moving away from direct
participatiorn and the tostering of national
champions and towards reguiations and the creatian
of a single EBuropean marxet. The UK Government has
progressed furthest towards telec amunivaticns
deregulation through the privatization of British
Telecom and the creationi ¢f a netwurk duopoly. The
UK Department of Trade and Industry s withdrawn
from near market suppor! and retaini sSupport
for basic research and for pre-competit:ve
collaboration between firms.

only

In France, the nationalization of leading
electronics firms is being reversed thruough
privatization and sell-offs. Ditect funding for
RsD programmes of national champions 1s being
reduced and selected aspects of telecommunications
provision, such as VANS and mobile communications,
are being opened to competitiun,

In the Federal Republic of Germany, which has
traditionally had one of the most restrictive
telecommunications regimes, wide ranging changes
have been proposed by the Guvernment's Witte
Commission and have been adopted as draft
legislation, expected to come into force in 1989.
Although the Deutsche Bundespost will retain its

network monopoly and control over basic telephony, a
1egression from the more liberal interim position
adopted ty the Witte Comrmission, a route has been
opened tcr increased competition in Federal Republic
ot Germany telecommunications.

in Swedern, the close relaticnship betwveer the
socialist Government, the PTT (Televerker), and the
leading supplier (Ericsson) is increasingly coming
under threat as pressures for the liberalization of
telecomeunicatiuns grow. Swedish informatics
policies show a high de¢gree ot co-ordination and
integration, with programmes .anging from basic
research through industrial applications to
education, training, and user awareness, an apgtoach
more akin to that of Japan than other Eu:npean
countries.

This new integrated and international policy
environsent demands eore of policy-making
organizations if policies are to keep up with
technological change., the needs of the informatics
industry, and the reguirements for effective
informatics use. Hegulation is more demanding than
intervention and valis tor a greater understanding
of market dynamics and structure.

For examgple, the global informatics suppliers
can now affcrd 1o locate their operations where the
pulicy envifunaert offers new business opportunities
or the most conducive conditions for profitable
Investment. Multinaticnal users can alsc shife
their data centres of network hubs to wherever
regulations are least restrictive or the package of
service availability is most attract.ve.
Consequently, rather than directing the informatics
industry in this new international phase of its
development, governments are increasingly bhaving to
SCmpe € with ealh other to attract 1t.

while a Jeregulatory climate provides many
benetits for users in terms Of greater choice in
services and eguipmen: and generally lower prices.
there are als. costs involved. A competitive
envitunment Cca:i iead to a detericration in
telecommunicatiuns service in peripheral regions or
withirn disadvantaged groups in society.
Leregulation can lead to the proliferation of
incompatibie proprietary standards and may deter
investment 1 services of ptoducts that cennot
guaranrtee shert term protitability.

The most evident problem arising from the
libetalization of the 1uformatics market-place.
though, 1s the vmergence of a growing trade
imbalan~e 1n high-technology goods. “Balance of
Trade in Computing and Communications”™ shows how
Japan’s trade surplus 1n computing and
communicat ivns guods has risen trom $3.3 billion
in 1980 to $15.6 biliion in 1980 at the expense of
trade deficits 1n the US and Europe. The Japanese
trade surplus will continue to rise "o an estimated
$25 billion by 1990, leading to protecticnist
pressures and a possible reversal of marke:-opening
moves. The US Government has begun (O put pressure
on the Japanese Government to ease trade pressures,
resulting in:

The US-Japan semiconduclor agreement’

A bilateral treaty on the deregulation of
.nternational VANS; and

The opening of Japanese telecommunications
services to US investment 1n new common
carriers.




The agreements reached between the US and Japan
have eased considerably the tensions in intormatics
trade, but have resuited in criticism f:rym several
sources, such as the General Agreement on Tarifts
and Trade (GATT)., on the grounds of unfa : trading
pracuices.

By contrast, European goveraments have been
largely preoccupied with national issues or the
problems surrounding the creation of a singie
Euiopean market by 1992 which, while laudatle, is in
danget of blinding the European players to the
global context of the informatics industiy- Unless
Europe can present a =nited front, it may be too
late to prevent a US-‘Japanese hegemony cf the
international informatics industry.

The message for policy makers is that tue
informatics environment is becoming ever mure
complex. Simple direct intervention 1n SUpEpPOIting
national champions or maintaining munopcly contruls
of PTTs is nO longer necessary or desiratie.

Thete is, hcweve:r, a wey Gemana-side Iole tu:
governments to play 1n remcving obstacies Ut the use
of informatics in the eceror; as a whole. These
obstacles may be firancial ot ;sy;on L5020, oI the,
may pe due tO restrictive reju.ati._:.s,
choice., or lack ¢! awareness.

N
lackh ot

b

Ore example of reducing financial a:
psychological obstacles 15 the way the Flenlt
Government has supported and p:omotel the use ot
videotex systems throughout Frenlh siclel,; 3s a
replacement for the telephone directory. The result
is already close to 4 miilion users Cf the Te.etel
service and one of the busiest and m_st viarie:
national information networks in the world.

In the new libera. envircrmer:.
must also take positive action to Countet the
negative effects of this increasel CuThe 1.

This involves the promotiorn cf opern stantaris,
enforcing reciprocai access to overseis markets, ani
encouraging collaboration orn high-ris« pro ects ot
long-term basic research. it wili also invoive
arbitrating between diffe:zent interest GIoups 1In
society and protecting the weaker grdups, such as
residentiai subscribers, smail firms and
disadvantaged regions.

g€l LMt

The major conclusion, however,
governments must address internatioral issues with
greater vigour. Japan's MITI, for example, has now
identified two major trends ‘hat will shape its
future policy. First, the use of 1nformatics will
pervade all sectors of the economy - public, private
industry and consumer - and second, the trend
towards global informatics operations will IncCrease.

1s that

This is the first evidence of a cohesive
respcnse to the new challenges for the IS 1ndustry
in the future. It 1s now up to policy makers
elsewhere to reslize that they can no longer attord
an insular perspective. The future for the
informatics industry 1s global. (Reprinted with
permission of DATAMATION ' magszine ©,

1 October 1988, copyrignt by Technical Publishing
Company, A Dunn and Bradstreet Company - all rights
reserved.)

when 18 an ASIC not an ASIC?

Until recently, ASIC devices have only been
partially ASIC. True ASICs have been hidden from

2

view and publicity. The true ASICs at the leading
edge 0f systems performance have only just begurn to
eMcrge.

Semiconductyr device define:s and des.grers
have concentrated on the logical funcrions and
electrical parameters of custom devices,
Jevices and gate arzays. And that,
where the real actioun 135 1L $)stems - 10 the JNipa.
but the speed performanie of that al21on 1S Lot
being realized :n lead:ing-edye systess bLecause tne
spred of devices has risen to Outstrip the Lackages -
and intefconnects, which nuwe Jumiidte the 333tex
speed performance.

Cels Lased
vl Cuurse, 1s

wher,, ot 1t, the packayge ang
deficiencies afe suived, they will Cunlinue to:r ever
to be as muck of the systed Jdesiygn proties as chips
will be. Thelrr s.lutions mist Le 1ntegrated wiin
tre chip design, maning thee tru.y ASIC.

Llefluntedt -

As we push (1 towards the g =. o Ta syster ol
a chip” we have hupefuily COfe °  re3l.z. th::
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True ASICS nave enistel as fo.. JUSIOM Jésigns
1o Nigh VilUBe CORSulel ileds wheic deesoe
technology. die size and spec1a. facsagins
needed to get the low-power and
rejuirements. Smali counsuMer items [1ke walches,
calculators, etc. are guod examples. Bul there the
optimizing trade-cffs am. iy 3die., fachayr anl sSystem
factors are not pubiicized ant are hidde fror view
in the final product. Tne Jesign and ergineering
secrels behind them are kept secrel.
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There have been @adfpies ! (rue Jate arcay
ASICs, 1a IBM, Amdahi, Cray computets and o few
others. But the special packaging, heal
dissipation, and interconnect systems never made it
into the merchant markels. The technulogles were
too special.zed and expensive.

But recently three Critival elements have
become available to the merchant market - the torces
that are combined to make ASICs the basic technclogy
driver for the industry. First, CAE brought us the
ability to configure vast arrays of gates rapidiy
and predictably. Also, gate array technology has
pushed speed performance to where many, not just a
few large companies can work on the edge of the art
in processing speeds. In addition, interconnect
technologies have made strides not only in
performance, but also into broad svailavility.

Tris sets the stage for system designers to
optimize by tailoring each die .n the system to the
needs of that particular spot in the system. If
only the design automation tools were there. If one

die design is used in several places In a system, it




probably needs to be altereld to function optimally
in each position. Pinou: patterns need to be
changed so PC interconnects l:ine up pertectly with
their destinations.

Fackages will have to be d:fferent at different
positions to satisfy size, power and Cost needs,
even i;f the die inside stays the same. Tne
interconnects within the die may alsc have to change
from position to position, even if the same die
function 1s used. to support these packages and PC
interconnection needs.

wher the device 1s u2signed for a particular
Spot in the system, considering all the requiresents
of that spot, then we w:il have true ASICs. And
that day is coming. It must. because the
competition among producers of high-pertormance
computing systems is fierce and ge:ting more so.
After all, squeezing the last drop of capability out
of the sysiem must involve tailoring every element
of the system.

when custom devices are made with the logical,
eiectrical and mecharn:ica. comdinatior of
Characteristics so that they each suppo:t the best
possible system performance, ther they can be called
true ASITs. And that 1s a 1ot more ther ASITs are
today. It carnot be dore yet because the tools are
not there. It is the CAE tou.is that will bring th:is
capability into genera. practice. The pursuit c?f
true ASICs will become the top-ievel driving factor
of systems design. (Source: Electronics weexly.
21 September 1988)

Compary news

Future or.erntat.on of Data General

Data Gerera. (westboros. MA) 1s tasing 1ts
future growtkh on systems Luilt around products lixe
ATeT s Unix operating system. Accurding to founder
E. de Castrc. the compuzer 1ndustry 1s about Ul
undergo its fourin wave c! chargje. The firs: was
dominated by mainframe computers, the second by
minicomputers, the th:ird by the spread of PCs and
workstations. The fourth .nvolves open architesture
and interchangeabie parts. During the minicomputer
phase, the company's reported earnings rose
12,500 per cent 1n 197C-i38.. Since then, the
company has stumbled repeatedly. Since July 1987,
tour plant closures have beer announced, the
work-force was reduced by 6 per cent, management was
shuffled twice. The company’'s success had come from
1ts ability to produce cheap., reiiable minicomputers
that can handie the tasks of more expensive
mainframes.

During its peak years, 70 per cent of the
company's sales had beer to other manufarturers, who
bought the machines and added enhancements and cften
their own nameplates. Thern Data General decided to
sell its equipment difectly to the large
corporations. In the end, the company lost sales
people and alienated many of 1ts raditional
customers. Moreover, Data Gernefal was unable to
compete with the large companies, such as DET and
IBM, and had missed opporiunities at the lower end
of the compute. sSpe lfum, which were taken over by
companies such as Sur Microsystems and Compaqg
Computer. Determined not to miss the fourth wave,
Data General, which wil., nut abandon i1ts installed
base, has decidel to Lase 1ts futu.e products on
"open® systems, which use products such as AT & T's
Unix operating system and Motorola's newest 32 bit
microprocessor. (Extracted from Farbes,

19 September 1988)

Qiivettri restructures

Ing. C. Olivezt: (Italy) has resituctured intc
three separate operat:ng coajanies as of
1 January 1i98%. Tne Olivett: Office Division will
be resporsible fur consumer products for text, data
and image manajement; products in that category
include caiculators, typewriters., text Drocessors
and facsimiles. Oliverti Systems & MNetworks wiil
target the distributed data processing marke:, us:ng
systess of MS-DO5, OS5 2, and Unix. It will market
personal cosputers., minicomputers, LANs, terminals,
verkstations, and other related systems. Olivetti
information Services will provide business cosputer
services, e.g. VAN se:rvices, voice/data services,
and electronic pubiishing. Another group.
Techno:o0gical Activities, will consist of Teknecomgp.
Conner Feriprere! Europe. and Laserdrive; 1t wiii
manage Olivetti’'s equity investments in special
technoiogies. Sales 1n the office and systems unit
and the network civision will total $2.1 billion
each ir 1983: the information services divisiorn's
s3les will total $28¢ miilion. Olivetti's total
sales will reacr $5.7 b:iilion in 1988, as ajainst

$5.26 billizn .r i987. (Extracted from MIS weei,
3 Octcber id%ag,
ENIX sSpaw:s Jnusud. WhISOD

A tew monihs ago seven computer manufacturers
(Aprilis Computer, Sroupe Bull, Digital Eguipmsent,
Hewlett Facward, IEM, Nixdorf{ and Siemens)

ablishes the “Cpen Software Foundation®™ (OSF).
The toundation was Created :n response to a
co-operat:.ve ajreemert between ATsT and Sun
Microsystems to joint.y develop a nev version of
UNIX, & highly successf.. cperating system. OSF
arms to develcp 1ts own version of UNIX, and is
sponscring research ain?! development in oper systenms

and the.r compatibiiizy. (Source: Siemens haeview,
Apris .98e)
Fu-its. sets fas: pace 1n the supercomputer
tanes

have developed the

worid's fastest supercorputer and has set itself
aggress:ve saies targets in ar already crowded
marker .

Its Facom VP2J05 top-end system offers a
process:ng power of four Gflops (floating point
operations per second), with a maximum main memory
of two Guytes, and systems storage of up to
eight Gbytes.

Or. the g.ven figures this tops Control Data
Corporation’'s (CUC) four-processor ETA-10 systerm,
which claims a rating of 3.4 Gflops and was release?d
last year.

Fujitsu says it has been abie to improve
greatly the overall performance compared to its
earlier supercomputers through its development of
the dual scalar processor - a new type of
multiprocessar.

The VPI007 series .aunched by Fujitsu consists
of eiqght systems with single processor and dual
scaiar processors, starting at the low-end at a
processing power of 0.5 Gflops.

The company e«pects to sell 200 systems in the
next tour years. The target is doubly ambitious:
it roughly eguals the number of installations that
Cray has at present worldwide, and comes as the
market is crowded almost to saturation. Cray




recentiy reported iosses, and CIC reabsorbed Cyter
(which makes the ETA systems) wihiie loosening
tinancial performance targets tor returrn to overai.
profitability.

Fujitsu expects the nev supercomputers will
increasingly be used 1n commerc:al applications as
vell s the traditional ones ir sc:entific and
engineering applications.

However, the top-end VP26Cl 10 and VP2eud 20
models will not be available from Fujitsu unmzii 19v0.

Competition then may be swollen by the arrivai
of another supercoapute: cosmpary, Supercomputer
Systems (SSi), with é4-processor systemas. Cray's
former design genius, Stephe:n Chen, has found
backing for his ambitious plans at SSI from IBM.
Chen plans to develop gailium arsenide-based systems
and have them on the market 1n the eariy 1990s.
(Source: Computer weekiy, 15 12 December 1988)

Motorola applies autom:te! assertly operatiorn

Motorola has successful.; apf.:ed a tctally
automated assemb.y cperaticn tased o “stoien”
OULPU: techin_iogles at ilS CuMFRuniJdli NS Sevtsr
plant ir Boyrton Eeacnh, FL. Tre piant formed “Teax
Bandit~™ :in i9%e vl stud; A rew approacn to
manufacturing trat used present techriques and
gature and availatle machines and systems.
Eng.neers wvere Jiven tfe taswm ¢t des:gr.ing a new
product and producing 1t with an inaovative
appreact, ana they dec:de: to pick Motorcla’s Brave
pager. OUperation cf the systeT witr prototype
greducts for shipment tc cusiomers f . r testing was
begun 1n Decembe: 1987, witr rigrn- olure OUtpul
bejinning 11 Febriary .568. 7The Jperaticn 1s
centred artournd a 450 fr.-lcny, (-shaped conveyot
system with 34 wcrk cells, 2 rcusts. hiin speed
surface mownt machines and five (ufpwlels. Haol the
fp2vel 1S 2SsenZlel Ly sulla’e M Rl 3eives aind th
tes” bty the robcts. The i1deas from the BOynLIOn
Le2n piar® ale Leing waaTinel by other company
divisicns from @hich speial te hnl..jles wele
taker. (Extracted frcn Metalworking Newss,

i Uctober i982)

IBM f.ritues e

IBM i3 e~terirng the Jruwiig moltumiilion-doilar
document iMage priuessing maixel wiil A new image
workstatiorn. Bulit around the Perscrnal System 2
Micto Charnnel architecture, the new ImagePlus system
will not be reieassed until the tirst guarter of 1983,
It wili be restricted to a Contrciied Systems
Installation Program (CSIF) over the next sii: months
or more. System '36- and MVS ‘ESA-based systems are
currently installed at piiot sites. The company
plans to install System 36 ImagePlus systems in the
fourtn quarter of 1988, followed Ly AS. 40C and
MVS ESA systems in the first quarter of 1989 and
second quatter of 1989, respectively. Users of the
mid-range System’36- or AS 400 based systems will
not be able to migrate to the MUS ESA environment.
(Extracted from Datamatios., 1 October 1988)

Reports takes some terro: sul of start -ugp
efforts

Starting a company? It has been called "the
most terrifying experience of a lifetime”. Now,
there is expert help in the form of & $395 report
and Lotus 1-2-3 based software “Start-up:
Pounding & High Tech Company and Securing
Multi-Round Financing”® from Electronic Trends
Publications, Saratoga, California.

This repsrt analyses case studies c! suyccessful
high technclogy start-ups, including Chips a:d
Technologies, Cypress Sem:conductor., Sil.cor
Graphics and Sun M:crosystems. [t is an analys:s

of techniques used to establish, finance, value

and guide a nev high technology business from

seed financing through the :nitial putl:c

offering.

Some of the phenomen:. facts revealed :r the
research behind this repurt show that:

- Chances are 6 irn 1,006,000 that an i1dea ¢or
a high technology tusiness will eventuall.y
tecome a successful company that goes public:

- A founding CEQ can expect his stock to te
worth atbout $6,.500,000 and all emplicyees
about §100,000 if the coamgany succeeds :n
going public:

- 0f thuse that succerd, the median compary
takes 3.5 years to Jet to the public
oftering stage;

Over $23 billicn was committed to pocls of
venture capital ir 193¢, managed by over
S0C tirms and more thaen I,00C venture
capitalist;

- A typical venture capital filrm reviews
7.000 start up business plars in a
seven-year perisd, funds 42 and sees four
tundes companies rea:r :initial pub’ ¢
cfferisng:

“interral start ops” 3 Cumpany’s Oown
eftoret te furnd internally developeld 1dezs -
afe emerg.ng phenofenas an3 have bee:. very
successfu. £or growth COMparies seexing to
combine fetentior of a high sgpirit of
entleptencut ial drlve aud ai. whinterrvpled
focus on the patent compary's tread-and-
butter business: and

- "Untair advantage” and Tsastainable
competit:ve advantage”™ are missing in Mmost
business L, ans, butl are considered by
invest.fs as Critical if the high technology
start-up s to have an acceptable chance of
sucveeding.

Report auth.:, John Neshiem, president of
Saratoga Venture Finance, states, "The most —commonly
asked questions Ly entrepreneurs and corporate
acguisition specialists are:  'What are the insider
strategies and principles of the winners? And how
can I creste the bLest strateygic plan for
successfuily finsncing 3 company from start-up to
public offering ot acquisition?'”

Accotding to Neshiem, the secrets include
driving start up vompany mandagers to answver s seliles
of crucial questions. Fur example: How Can we
assemble a founder’'s team that will see us hrough
t ~th the guod and the unavoidable, tough times?
what will be the personal cost to us and our
families? And what are the key steps to doing the
planning and implementation?

"Successful start ups resolved these juestions,
thereby improving by milliuns of dullars the
eventual worth of the founders and investcrs.
Conversely, failure to address even one of the key
questions often becomes the critical difference in
reaching success or failure at initial public
offering time,” says Neshiem. (Reprinted with



permission from Semiconductnr Irternationail
Magazine, October 1988. Copyright 1988 by Cahne:rs
Publishing Co., Des Plaines, li., USA)

ISM plans for GaAs

According to a recent report by Internaz:onal
Technology Group, Los Altos, Cai:t., IBM s
expected - by 1995 - to switch to GaAs-based ICs for
high performance processors in its nev mainframe
lire of computers. This step 1s necessary to
realize the performance demands of multiple 64-o1t
processors operating in a sisultaneous environment.

IBM presently has access to advanced GaAs IC
technology and produ: tion methods through an
agreement with Rockwel! International. Rockwell has
been a leading developer of GaAs IC techroiogy since
the mid-1970s, primarily under DARPA sponsorship,
and now has a GaAs IC production line in
Newbury Park, Calit., near t..eir Science Certre in
Thousand Oaks, Calif. The acreement gives IBM
access to both the GaAs IC production MESFET
process, as well as the heterojunction dipclar
transistor (HBT) technology being deveioped at the
Science Centtre.

The report says that TEM w:ll make increasing
use of GaAs ICs during the nea: few years,
culminating with the introduction of a new mainframe
line by the 1995 timeframe. based on a
high-performance GaAs-based processor. During the
interim period, other uses Of GazAs ICs 1nclude
communication channels, cache memcry and cache
controllers. (Reprinted with permissior from
Semiconductor International Mags~:inre,

November 1988. Copyright 1985 by Cahners Publishing
Co., Des Piaines, Ii., US»

Philips plans move t< £ive wsst's DRAMs

Philips, Europe’s bigges: ser:conductor
compary, wants to get :ntc tre dynar:c RAM
business. Worries abcut the Jdangers of the Japarese
owning rearly 5C per cert ¢f the world semiconducticr
market are believed to have prompteld the move.

Philips 1s in the unijue p2sition of havine
sources of leading edge DRAM technclogy. One 1s
Siemens wh.ch is currentiy samgling 4 Mbit DRAMs and
which will hand over the technoicyy te Pnilips under
the terms of their joint Megajtoject.

N

The other scurce (s Matsushita Electricai
Components 1n which Philips has helJ a 35 per cent
share for 35 years and with whom Philips has a
technological exchange arrangement. Matsushita 1s
tipped by market research fitm Instat tc become the
world market leader in the 4 MLit ge efatiorn and
will also hand over the te nncliogy to Philips 1f a1t
wants it.

Although Philips 1s the seventh largest
semiconductor company in the world i1t nas not made
memory chips until recently. This year it started
to sell EPROM memories and sold $50 miilion worth,
Next year it will starc to sell SRAMs. In 1990 it
may be gearing up for DRAMs.

One reaso~ for Philips’ InCreasing involvement
in memory marufactu,ing is its closeness to Japan.
(Source: Electronics wWeexly, 12 October 1988)

What is ahead for IBM's on iine systems

Today,
primarily consists of CIC5 and IMS-DC.

the IBM world of on line systems

Once, bcth

29

CICS arnd IMS DC tri1ed to do everything for
everybody. tut a nev picture of the once-competitive
systems now seems to be emerging. According to
vaiious IBM presentations, the products are evolving
in different, yet converging, Jdirections.

wWhiie IBM will probably turther clarify its
directions during the 1990s, currently available
information and the evolution of the software to
date indicates that CICS, 'MS and DB2 will converge
into ar on-line systes:

- CICS will be the IBM on-line system of the
1930s as it becomes responsible for data
communications and terminal and appi:cations
handling:;

- 1IMS'DC apparentiy will be positioned tor the
foreseeable future as the agent responsible
tor disk logging, recovery, data sharing and
other back-end operational tunctions; and

- DE2 will be the primary data dDase component,
supplemented with IMS, DL/1, and Fastpa:h as
special reguirtement data base compcnents.

Part cf the evidence for these conciusisns can
be fourd in the work dome at IBM's Santa Teresa,
Calif., laboratory, which is responsible for IMS and
DB2. Both IMS and DB have evclved rapidiy with
respect to back-up recovery, disk logging, and data
shar:ng, particularly the latter two. Today,
however, terminal handling, networking, and other
trarnsaction processing (TF) facilities of IMS/'DC are
aimest as primitive as they were in the 1960s.

CIC3, on the other hand, even if still greatly
troubled with its macro-level appiicatiors support,
has evolved strongly in the TP area. Examples of
this are LUC, 3s it was originally cailed (nuw
LU 6.2), avto install of terminals, and on l:ne
definition ot (so far only selected) resources.

This restructuring, with the on-line
applications executing under CICS irn the data
communications pazz of TE DO systems, can easily be
misinterpreted as TICS winning a batle with
IMS 'DC. More precisely, however, 1t seems tO be ar
example of IBM firally bringing together its
hardware and scfiware into a more uniform
architecture. Its push 1n this direction 31s shown
also in its announcements in suppert cf Systems
Application Architecture (SAR).

Unfortunately, to date, the impact of the CilS
changes or IS organizations has not been addresseld
by IBM ard 1s compounded by today’'s shortage ~f
systems programmecs. CICS, which once was @ simple
to install., single-region operations system, has
grown into a comples, multi-region system that 1s
difficult to install and maintain.

The systems programmer must assume full
responsibility for the region set-up and usage, as
opposed to IMS DC, where all regions are generated
from a single system generation. Having yet ancthet
responsibility car be protlematic for systems
programmers today, who often have to fill many rcles
simultaneousiy: applications support, end user
supputt, and. in smaller installations, sometimes
technical suppott, trouble-shooting, firefighting,
and software strategy planning.

Conseguently, installations should try to
utilize scCarce systems programming resources as
efficiently as possible. Cettain organizational
changes, accompanied by the acquisiticn of




appropriate sofrware tools. Can provide great telie?
for systems programmers and make it easy to perfect
the on-line environment whern tocls do become
availabie. Try to standardize the environment as
aych 2s possible. and let junior systems programsers
Or trainees pertcrm the necessary generalions and
region set-up.

Set up the production eavironment so that
errors are avoided as much as possibie:

- Contro! all rescurce detin:itions centrally:

- Make sure fallback possibilities tc the
previous resource definitions and prigram
versions used are aiways available:

- Run storage protection tools in quiesced
mode, ready to be turned on irn case cf
problems, or use stadbilizing software fc:
the production regions;

- Protect all systess transacticns, such as
CICS master term:rnal transactions arnd
de-bugging transactions: and

- Automate general erzor nandling and
file -data base cicse and re-oper for batih
processing.

Make applicat:ons programmers independent ct
the need for systems programme:s’ assistance by
providing tools in the applications testing
environment f£or storage ccntroi for all user
applications, de-bugging, on-line Qump handiing,
on-line performance monitoring and reperting,
on-line definitiorn of needed rescurces, access t¢
necessary CICS master transactions, consolidated
message and alarm message handiing. and transaction
and resource status and actior capatiiities.

If it has not alread; oeern Organized, set u; a
special help desk to handle end-user problems, and
provide the necessary to:is for them to be atile t.
d:agncse problem situati:ons without systems
programmer assistance.

Such tools should provide access to necessary
CICS master transact:ions, consclidated message and
alarm message handling, transaction and resource
status and action capabiiities, or-line performance
monitoring and repcrting, and broadcast and log-on
message possib:iities.

Some cf the toois listed above are already
available from a number of vendors, while others are
yet to be marketed, and 1t 15 not possible to
achieve a ful. systems prcgramme: of{iocad
immediately.

The effects of techrical changes i1n lhe DR [’
environment, the suggested orgjanizationai changes,
and use of software tools are difficult to estimate
in terms of measurable economic savings. Even
without exact numbe:ss, however, there is no guestion
that the poten 1al direct and indirect savings
through increased productivity ate large.

Nevertheless, the restru-turing of IBM on line
systems, as described here., should provide the
following benefits:

¥or installations runs:ing both IMS Do and
CICS and requiring access to the same data,
the costly duplication of data and overheads

wiith LU e.l ISC solutions and or data
sharing can be elim:nated wher all DL i
Fastpath data 1s gathered in separate
sub-syste=s;

- CICS recuvery testar: Capatilities will
iaprove, reducing the number Of! outages anl
amount of downtime, it outages do occur;

- CICS DL i function shipping, with its gross
overhead, will be eliminated;

~ DL 1 and Fastpath database recovery will be
mOre marageable, with the sub-syster 1o
charge of the recovery process:

- Resulit:ng s:mpier applicatiors solutions
will require fewer cpu. cycles and be iess
error gprone,

- As DBl usage becomes even mCle COMMOnL, ItsS
ease of use will continue to provide
programme: productivity increases.

The beneficia. effects that can be real.zed
trom organizationi. changes and the use of
apprtopriate software touis nslude the fclliowing:

- Fewer systems programmer Jisturbances for
®1nOl ptoblems in iaige i1nstaliations,
which can save as muchk as a man year or
even more;

- More independent applications programmers
who Jdo nct have to wait for systems
programming assistance; this can give the
individual CICS applications programmer an
efficiency increase of anywhere from § to
10 per cent, depending upyr the
installation - fcr large i1nsta.iations,
this Can save many Tan-years; and

By randiing al! the time-consur:ng end-user
ass:starce, more i1ndependent help Jesk
cperations car - in large 1astallations -
save many man-years in cther parts ¢f the
Grganization.

Cverail, the most imporrant benefit of the
expected, and suggested. changes in thesce systems
will be higher-quality end-user services and
increased responsiveness to end-user problems. For
today's highly competitive businesses, this could
be ar mportant element 1n achieving a competitive
edge over less well organized companies.

(Reprinted with petmission of DATAMATION

magazine €, 15 November 1988, copyright by
Technical Publishing Company, A Dunn and Bradstreet
Company all rights reserved.)

IBM would seem to have 1ts hands full :n
catering to the growth 1n CIC5 systems by adapting
the CITS striucture to the new software and hardware
components be oming available. It seems unlike.y
that IBM w:ill have the resources necessary both to
restructure the Lasic system and to provide
adequate tc.ls needed by applications programmers,
systems programmers and operators ‘supervisors.

Some vendors already have recognized this and
provide excellent tools for selected areas, such as
storage control (CICS only), de-bugging tools, dump
handling and performance monitoring.




A nev niche that w:li 1ncrease in lmportarde,
and trom which new systems and sclftware wiil
emerge. 1s operations control anéd monitoring.
examples of the needs outstanding in this are:
tnciude:

Some

- Consclidated message handiing for all
regions 1n a CICS compiex:

- Consclidated operator and systems
programmer interface tC aii regions in
compiex frorm a singie transaction in a
single CICS reqion:

the

- On-line Jdefirnitio-
transactions, programs, and terminals,
also tor files and data base resources,
amorg other items:

not cnly for
tur

- Broadcast and message services across ali
reqions 1n a CICS compiex, with appropriate
applications :interfaces:

- Automated actions On the various errdr
messages, automated time-init:ated services
for triggering TIS :internai or external
acrivities, such as ciosing dowr data bases,
submitting batch jcts, ang re-opening the
data bases automatically up.:. tatch job
completion: and

- Consolidated performance mortitoring, as
some vendors are beginrning to offer.

(Reprinted with permissicn ot DATAMATION
magazine €, 15 November 1988, copjyright by
Technical Publiishing Company, A Dunr and Bradstreet
Company - all r.ghts reserved.}

Bell's bid tor supercondustsr sales

Long a key playe: .
superconductcrs, ATaT Eeil Laboratoraies
(Murray Hill, NJ) says !t has developed a novel
chemical process tG prepare the oxide powders used
ir. making high-t_omperature superconductors. The
corpany initially plans to use the techno.ogy to
commercially produce kilogram guantities of yttrium,
barium and copper oxide powders at its subsidiaty,
Nassau Metals. Such powders can be heated and
further processed to ma.e the so-called 1-2-3
high-temperature superconductors.

research or

In the standard mechod of making oxide
superconductors, the precurs.r powders are
mechanically ground together to mix them before they
are heated to form the superconducting phase of the
material Researchers - hoping to avoid the
physical grinding and achieve a more homogeneous
mix - also have developed a number of technigues in
which the components are dissolved and then
precipitated out before they are heated to form the
superconducting phase. The solution technigues tend
to more vasily produce intimately mixed powders than
the grinding methods.

Bell Laboratories’' method takes advantage of
the solution approachk but attempts to avoid some
potential problems associated with precipitating out
the compounds from solution.

In the technique the appropriate nitrate and
organic ligand salts are ccabinrd and dissolved in
vater. The resulting solution is spiayed in small
droplets through hot air, evaporating the water and
leaving the finely mixed salts. Because the nitrate

it

salts are potent ox:dicers, an oxidation-reduction
r€aC%.0n oCcurs, converting the salts into their
correspending mixed oxides. As in other processes,
the m:xed oxides can then be heated to about 900°C
t. produce the high-tempera.ure superconducting
phase.

Kassau Metrals irtends to sell the powders for
about $..000 kg. Making the powders available on a
commercial basis is considered by ATsT to be a
realistic and appropriate starting point in the
company's strategic plan to eventually supply an
array ot superconductor products.

Indevd, a handful of other companies, including
several large chemical firms, have already started
selling oxide powders that can be used to make
high-temperature superconductors. W. R. Grace's
Davison Chemical Division began using a proprietary
agueous process to make kilogram quantities of the
powders almost a year ago. A research project in
market develcpmert, the effort is aimed at building
cioser relationships with research laboratories
working on high-temperature superconductors.

Likewise, khone-Poulerc sells oxide powders for

superccnductc s ard plans to expand its capacity.
{Scurce: Cre :.al weex, 30 November 1988)

IV. APPLICATIONS

Uses fcr GaAs inteyrated circuits

GaAs ICs are now viable for use in
high-performance electronic equipment, according to
R. Milano of Vitess Semiconductor (Camarillo, CTA).
Gaks digital ICs are used for meral-semiconductor
field-effect transistors (MESFETs), p-n junction
FETs (JFETs), and various heterostructure devices.
Commer~i1al eftarts are focusing on depletion mode
ard enharcement depletion mode MESFET devices. When
process control capabilities are improved,
direct-coupied FET 1031 (DFLL) gates will be used.
They will have the smallest number of active devices
per gate, thus achieving power dissipation of
C.2 mw gate. GaAs firms are working on epitaxial
growth of GCaAs layers on silicon to counter the
prtobiems of high cost and low ruggedness of
substrates. Aiso, various heterojunction tramsistor
structures ate being considered as alternatives to
MESFET devices. Techniques for improving
epitaxially grown he-erostructure devices are being
sought. These eftorts are leading to creation of
devices that integrate transistors and optical
devices such as lasers and LEDs on a single wafer.
(Extracted from Defense Electronics, October 1988)

Potential applications for hiqh temperature
superconducting ceramics

A variety of applications for the magnetic
properties of high-temperature superconducting
ceramics are being explored, including frictionless
bearings, optical computer memory disks, high-speed
gyroscopes, motors that could run indefinitely with
no energy in space and delicate probes. The new
materials become superconductive at temperatures as
high as liquid nitrogen’'s 77° Kelvin. In 1987,
AT¢T Belli Laboratories teseacchers found that a
magnet's field penetrated a superconducting material
enough to hold 1t in a stable position over the
magnet: the company applied for a patent on
superconducting bearings as & result. Wwhen
P. N. Peters, a physicist at NASA's Space Science
Laboratory (Huntsville, AL), added silver oxide to




the most coamon superconducting compound, a
combination of copper oxides and rare earths. the
superconductor stayed suspended beneath a maguet ly
reversing its eiectric field and going from
repuision to attraction. Silver-oxide duped
ceramics may be_able to carry cutrents Gp to
100,000 amps/cm*, 100 times more than unduped
materials, according to tentative findings by
Chao-Yuan Huang. Lockheed Missiles and Space.
Existing superconducting ceramics do not carry
nearly enough current to be feasibie 1n applicaticns
such as powver transmission lines. (Extracted from
Business wWeek, 24 October 1988)

Nev small laptop PC announced

Sharp Electronics will introduce a new
pocket-size laptop personal computer in late 198t.
The nev 8 oz Wizard features 32 Mo tes of memury, an
8-line x 16 line display, and seven built-in
functions, including calculat.:, calerdar, and
memo. It also offers innovative techniques that let
users add communications and eapansior
capabilities. A small slot allows the wiza:d t.
accept integrated circuit {IC) sofiware cards sach
as Time Elapse Minager. 8-Language T:ranslator to:
Travelers, and Thesaurus Tictionary. These Ihree
cards will be avaiiable whe: the new hand held
portabie begins shipping. (Eatracted £rom F. ween,
12 Seprc~mber .96¢)

Seiko laptoy, ‘n fuli coleur

In the final big technzicgica. breantnrogy?
needed 0 bring laptop PCs uf to the capabiiity
leve. of desktop PCs, Seiko-Epson has develope? o
laptop with a full lé-colour 113uid crystal display.

Until now, laptops have uoniy Zee: able to nave
two-colour displays. That has bLech 1 festIiiticsn O
their market acceptance amony business and
professional users who need the full-cotnur dispiays
wiich they get from desktop Pls.

wher. the Seiko-Epssrn leptop comes on the
market - scheduled for the second naif cf 1989 the
sole remaining advantage which the Jdeshiop has over
the laptop will be removed.

Chip-sets capable of handiing the gyraphics on
full-colour LCDs have been deveicped Uy the
hign-flying Californian start-up company Chips an?
Technologies, which specializes 1n providing
chip-sets for PCs.

CeT's marketing vice-president, Steve Shanks,
said that they developed tue chip set for
fulli-colour LCD PCs to a timetable whivh coincides
with a 1989 market availability cf iaptops using
these displays.

The Seiko-Epson laptop has a 10 in. tull colour
LCD screen which has a resolution as joud as a CRT.
At the moment the machine 1s a fully tested
prototype. No price has yet been fixed for its
introduction next year. (Extracted from Electronics
Weekly, 26 Octobe:r 1988)

New chip for laptops

Chips & Technolngies (San Jose, CA) has
introduced a nev chip set that extends the length of
time that laptop computers can operate on battery
power. The chips, which could boost operating time
by two or three times, shut down the parts of the

machine that ate not being used. The technology has
alread; been used tor some high-end machines.
Ancother product that will contribute to Japtop
popularity s Frairtetek’'s (Longmort, (O} hard Jdisk
Jrive which 1s only 1.5 inches i Jidarcler, an
TOMpAIIScn Lo 3.9 nches for Jther predilts. The
Prairietek drive also welghs less than
curtently-availatle products and use; less power.
The laptop compute:r marhet s expand.ing by some

5C pet cent a year, according to the market reseasch
industry, so many new products dte gedred to

laptops, such as "page-white” screens that resems.e
white paper with black characters and have Lelter
contrast than most screens.  (Extracted f:om the
Wall Street Journal, 28 September 1988

Twc new chips developel

Texas Instruments (foiias, TX) has anneunced
twc chips that wiil lessern the need for custiy cache
memcry in upcoming high speed computers. Curfrentiy
available to hardware Jdevelofers, the ALSe3il and
ALSe 311 chips house merms:, aliresse” I _.rrent oW
and previous 1ow memory and ltleiate the processors
fror the task of search.n2 for the Memoly thal must
be accessed. Accelerat:.n taWes place whe a
Erogran mahes repeated Cal.s to specific, oo
seQuential. ateas f systler Memrry. by Otlering the
addies: of the last used ana curs
systerm Jues nut have t. watte time searching ftor tne
location of the rejuited nem Iy
intormation world, 3 Gotute:r ls98)
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Nt ReMlIy, the

Lalfactes froom

afule Mooty

Tiry MOLOIS Only 4s wade as a humar hair have
beer. designed ané bu:it by eng:ineers at the
Un:versity of Calitoraia (kerweiey). Althcough at
least six labiratories afe wirkin; on the
y ot california’s gro.;
Cidimy that thel: met.:s dle The et advanield. The

vis, the Univers. it

Lo tofy dle 0 MICIony i diafelel ald aie
povered ©p electrostati. erefgy. Thel: minuscule
aolThed teeth are the site ! a8 red bliowd Cell.
Materlals and processes s.miiar o thouse used in
semiconductor production were employed when
desigiing the new micruat. s, whicnh might be
comhbined with powerfu. integrazed c<ircults.
According to the US Nat:ung!: Science Fousdatiorn,
which 1s funding the research, these mICromMoOtoOrs
could be used 1n many medical and industiial
applications. In patients with heart disorders,
tiny devices powered ty the moturs could remove
fatty deposits from arteries. Minjature SCisscrs
and chainsaws could be used tu temove SCar tissue
trom the retina in microsurgery. MICFOSCOPIC pumps
powered with the micromuturs could administer
controlled quantities of drugs or could cool the
surtace of computer chips. Micromotors could also
be used to align lasers and opticel fibres for
telecommunicatiions applications. The motors are
made of polycrystalline silicon sandwiched detween
silicon dioxide layeis. The silicon dioxide acts as
a framework or matrix that holds the assembly
together as it 1s built up. After enough layers
have been deposited to produse moving parts, the
matrix is chemically dissolved.

The Univeis.ity of Calitornia researchers have
also developed a tiny silicon microphone sensitive
to noise and air pressure. The microphune contains
the thinnest diaphragm ever made and might be usetul
Iin miniatute robotic systems, hearing aids and
speech recognition. (Extracted from New Scientist,
1 September 1986)




Unisys introduces XTPA

Unisys has 1ntroduced 1ts Extended Transact:io:
Processing Architecture (XTPA), which 1s made up ot
hardware and software. Wwith XTPA, the firm’s
2200600 mainframes and 1ts high-end 11G<
90 computers can achieve up to o,%0( transactions
second, against the 1,200 transactionrs second
industry standard benchmark. Unisys’ on-line
transactions-processing efforts will be focused
initially on its current instailed base of
1,100 customers in the airline and tanking
industries, as we.l as :n government and
manufacturing. The XPTA architecture will be
inciuded in the firm's new OS 1130 SB3I - System
Base 3 (SB3) - operating system, which will provide
a singie growth path for customers: 1n contrast,
IBEM offers a variety ot operating systems,

e.g., VM/SP, VSE, and MVS XA, for its various
computing platforms. (Extracted from MIS week,
26 September 1986)

Nnew

Eacly t3ise aarms from electroni.

tags

warnings crevent

Tne Home Ofiilce in Brita:s 1s evaiuating
electIonic "tagg:ing”, wnich aliows a court to
sentence an offender to a curfew at nome, Insteal of
send:ng them to prison. Maroon: and Raca. Chutls are
boen oftering radic technsliogy which does the jor.
The Home Office now nas t. decide whether to go for
a Jheap syster, whillh sounls the alarm as sOLnL as
sigra.s from the offenier’s tag stip, O 3 mire
espensive system which jives cfrenders am auditie
warning before it wili activate the formal alamm
which could send them to priscn.

Marconi

Hawk system (o

Nlas Lew! Sopioeyiin
the US for sia montng Tre i We2rs an anK.el
Or rracelet whiocn Cconts. il gt poweted

transmitter. A fecellel. _onhelted to o telephone

lake inothe (2 S e Dt husiey MORItOrS
the transmitted fuise 1. Sends af. a:a17 $ignal
Jown the 1ine ' 3 entia. CAFpules. !0 LRSUanTe 2t
the local pollee ostat.on, f thne pulses stoup. The
transmitter has a Maaimul range of on., aroand
100 metres, so the alarm warns the pGiice that the
criminal has probatly lett home and L owen Ccurfew.
Racal Jhutlb ra. tlozed the Home llile o
d:fferent system wh..l. 15 Jes.ghed L. pievent Ta.se

alarms 1f the oftenae:
transmitter from the teceiver.

the offender walks behind metal
lies on a metal bed frame _:

inadvertent.y shields the
This cculd happes if
filing cabinets,
gets into a metal bath,

The Chubb receive: expects Lo pluk up a4 Signel

from the transmitter every minute. As s00n a5 two
minutes have passed withcut a signal it sounds an
audible alarm, for instance a bell or siter.. This

warns the offender that the receiver 1s aovout to
send a formal alarm signal down the telephone line
to the central computer. If the offender 15 in the
house, but shivided, he or she has two minutes to
move so that signals from the transmitter can again

teach the receiver. If after two minutes the
receiver has still not picked up a sigral. 1t sends
off its alarm.

Racal -Chubl, believes that the cost of its
system can be brought down tou around 1,000 f-: a
transmitter and receiver. Marconl acknowledges that
the Hawk does ot sound an alarm, but says it could
build one in i1f the Home Office 1u willing to pay
the inevitable price premium this will involve.

{This ?irst appeared 1n "New Scientist®, London,
1988,

the weekly teview of science and
technsiogy.)
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workstat:ons are being increasingly used for
electronic publishing

workstations are being increasingly used for
electronic publishing applications. For example,
Sun Microsystems gained S per cent of its §1 billion
workstation business in 1987 from electrornic
publishing. Among the firms using workstations tor
electronic publishing, Minnesota Mutual Life
(St. Faul, MN) is using Sun-3%0 workstations and
Intran’'s publishing sof:iware to produce insurance
documernts, e.g., forms, policies and certificates.
Compared tc mainframes, which have a turnaround time
of weeks, workstation-based systems handle the same
work in only a day cr twoc. Republic National Banx
(New York, NY) is using a DEC VAX station and Apple
Macintosh Ils with Interleaf software to produce
mandals, internal forms, and signature books, among
cther putiications. Workstations are a good match
with eiectrcnic publishing, because the machines
cfter 32-pit power, virtual memory, and strong
multitasking capapilities for an application that
nas its compleaities, e.g., laying out and sizing
Jocuments, formatting, moving and resizing graphics,
and curting and pasting documents, according to
D. weinberyer, manager cf executive communication,

Interleaf. (Eatracted from MIS week,
24 Octover 1988)
Motcrola claims first for power MOSFETs

M_toroia has introduced the logic compatitle,
higr-avalanche energy-rated TMUS power MOSFETs,
calied TMIS logic ievel EFETs. These devices are
des:gned with l.w threshola voltage (full "on® with
Sv drive) eratiing tne Sesiygn of power contrul
crreuits that C¢a bte Jdrivern ditectly from 5 ¥ iogiy
or any othe:l low-voltage

IWs 37 MICICRIOUeLSLLs,

SCUIVE.

These Jdev. sfe 3. 3s.abie i a Miotorola
sstfave Mouhtat.e jackage wailed tne DPRK for smali,
nign compunent density circuit boards. They are
availabvie :n the industry standard TO-22JAE
package tor convertiosnal mounting technigues.

Jes

aiso

Both dev1.e3 have a breakdown voitage rating of

el V, a drain Curient rating of 12 A at 25° C and a
maalmam on resistance of G.18 at a drain current
of ¢ A

Applicaticns o f these TMOS loyic level E FETs
include switihing power supplies, lamps, moot
conticls, sulencid drivers and a4 vatiety of
genera. puipose applications whete the drive signal
is limited.

The spe-1fied avalanche energy capability,
commutating safe uperating area specification and
critical parameters specified at 150° C eliminate
the guesssork 1n designing power control circuits.
These devices afe particularly well suited for
under -the-bonnet automotive applications where low
vattery voitage and high operating temperatures may
be encountered.

Prototype quantities are available from stock
and lead time for production quantities will vary

from tour tu eight weeks, depending on the
quantity. (Source: Electronics Weekiy,
12 October 1988)




Vision on ...

Reading written matte:r - something sighted
people take for granted - is now a reality for the
blind. Sight and Sound Technology has launched the
Kurtzweil personal reade: into a portable system,
the first of its kind in the world.

The system works by usinj a scanner to read
Written or printed material ard then feeds the
messages to a voice synthesiser. The system
provides the option of an interface with a computer
and the user can also use headphones.

Sight and Sound says the system will allow
visually impaired people to compete on an equal
footing with their sighted colleagues and make use
of material the sighted take for granted. (Source:
Electronics Weekly, 12 October 1988)

Prototype reading machine for the blind

A prototype of a machine tha can read books
to blind people has been developed by the Agency
of Industrial Science and Technol.ogy of Japan. 1t
scans words and stores up to 3,030 characters in
its memory. Then it beqgins realing out loud.
While reading, it scans the next page s3 it will not
have to pause. TO make sure 1t pronounces
characters correctly it stores the rrevious page and
compares it to the text beinj read as a guide to
context. The device can alsc store graphic i1mages.
According to the Agency of Industrial Science aad
Technology it will coust about Y15 milliion.
(Extracted from Asiar wali Street Jovinal,
19 September 1988)

Memory added modular.y on Intel process.r

In a bid to improve the usefulness f patallel
processors, Intel Corp.'s scientific cumputing
division has made it possible to adl hard-dise
memory to individual processors it the intei
Personal Computer System I palallel plocesSsihg
machine.

The capability of tying a winchester hard disk
drive to an individual Intel 83386 CPU, with 1.0
between CPU and memory governed Ly addizional 386s,
enlarges the capacity of a paralle. pr..oessing
machine to deal with massive amounts ¢f datas, lIntel
spokesmen said.

A modular design was chosen, which adds a twin
80386 processor for each channel to memory.
According to Steve Cannon, 1,0 and graphiv subsystem
product manager, the pair of 386s can hrandle up to
seven 700 Mbyte disk drives, although tne norm 1s
two.

Intel claimed the setup is faster than shared
memory because each processor can submit a request
for data separately, without having to wait for
other reguests.

Intel's storage system, in a basic
configuration of one processor and two disks, costs
$60,800. The nodes can be added as needed. The
storage subsystem is slated for March delivery., A
similar subsystem for tape stordage will be avaiiable
in the first half of 1989, the company said.

At the high end, Intel claims the system runs
at more than 500 million instructions per second.
It is Unix-based. (Source: Computerworld,

31 October 198b)

aSIvs and hyb:ids comp.erent each Othe:

[n the 1ncreasing customization ot CiIcuits,
the Lse of ASICs and hybrids are playing
compiementary roles.

Hybrid circuits aliow the designer to mix
technologies on the same printed Circuit board or
ceramic substrate, as weil as incorporating passive
components and standard parts. Power sources too
can be 1ncorporated into the same package.

when considering high pin-count, large size
VLSI devices that do not iend themselves to
through-hole PCE assembly, sutface mounting and
conseguently hvbridization offer a particularly
suitable solution.

Another critical tactor when deciding whethet
to go for a silicon or hybrid solution is one of
production volumes. whiie the cost of production
favours hybrids in low tu medium guantities, gyate
arrays are cost effective in quantities up to
20,000 parts, and standard celi in volumes Up to
106,000 urnits.

Ar. area in which hybrids sre finding
applications 1n inc.easing numbers .s the autonctive
business. As the numbe: of teatures offered
increases, these features rejuire a misture of
technologles, operating on the same substrate.

In order to operate in such a _ritical
environment, under the Car Lunnet, whete
temperatures can rise draraticaiiy, ceramic
substrates lend themselves t< acting as the circuit
base, compared with PJB l3minate. This 1s because
laminate 1s more likely o buckle with heat.

The use of ASI7s wiil increase tne speed of a
system. One-micron te hno.oyy may be employed to
reduce the physical size of the die. There are also
other advantages of gouing four a silicon sclution.

Crn most ASIC Ciruuits thete ate some areas of
unuced silicon which can bLe used f.,: redundant
fenctions should the first tunction tail. It is
a.so possible to design-in diagnostic or self-test
fincticons.

Taking the hybrid soluti.n, a4 certain amount of
test can be undertaken before the ciccuit is built.
By using the CAD netlist, 1t 1s pussible to check
for circuit "shorts” and “open citcuits”,

The choive of testing hybrids is a function of
the product mix and the volume pruduced. Host
hybrid manufacturers produce circuits in low volume
at present, with a high mia of citcuit types. So
the choice favours programmable testers rather than
systems requiring dedicated fixturing. (Source:
Electrcnics Weekly, 12 October 1988)

A ‘lexible aim for linears

The main thrust of ASIC design has been firmly
in the digital realm., Gate arrays and Jigital
cell based designs comprise the lion's share of
today's ASIC business. Froducing iinear cifcuitry
on s:licon, where perfurmance rather than Just
functionatity is vitally important, has generally
proved far more difficult using semi custom
technigues.

Yet the trend towards systems on a4 chip has
made combining analogue functions on silicon




increasingly popular. and the choice., avallable to
meet this growing demand have beer ccnsiderably
widened by ASIC vendurs over rece:nt years. There is
now a broad spestrum of opticus to cater for those
who simply wish to add a few basic analogue
functions to> their digiral devices through to tnose
with almost wholly linear designs.

Most of the major digital ASIC vendors have
responded to the rising demand for linear functions
by adding increasingly sophisticated analogue cells
to their libraries. qough the fabrication
processes are genera:_y CMOS and optimized for
digital circuitry, it is still possible to create
such functions as A D converters, op-amps and
comparators of an adeguate performance for many
applications.

At the other end cf the scale, designers
looking to create primarily anaiogue devices of
higher perfcrmance also have a w:dening choice as
several semiconductor companies explore ways of
simplifying the desigr of linea: ASIC devices and
overcoming the inflexibility of earlier methods.

Arrays aimed 2t the arasicgue designer have beer
available for almcst as iong o5 gate arrays. These
consist of a matria of predeflinel compoinernts such as
transistors, capacitors and res:stors awailting
connection by a final metzl mas<x tO Create
customized circuitry.

As an early attempl to L@
Jevelopment time and low-cos: ajvantages of
semi-custom to the linear fraternity, such arrays
have achieved only limited success. The predefinel
rature of the on-chip devices inevitably makes ther
inflexibie to use and 2fren demands significant
design compromises.
wees.ly, 21 September

19¢86)

~atest news from Compag

Compag Computer has introd. el an 87386 bLaseld
computer with a smalier form faotor and better
perfcermance than the Deskpro 38t (. The new
Deskpro 388 20e offers VGA Cumpatibility and

supports 5.:% and 3.5 in. floppy drives, in addition
tO ¢ tape backup drive and a 1I{ Mbyte hard disk
drive. The & in. high, 1S5 in. deep, le in., wide
compute:r comes irn three models: the Model 110, with

a 110 Mbyte hard disk, the M-ae. 43, with a 40 Mbyte
drive, and the Model 1, wnich lacks a hard disk
drive. Meanwhile, production of tne Desxprc 386 and
Deskpro 386 ‘20 has ceased. (Extracted from
Informatior world, 26 September 19838)

IBM brings out faster T .xen King products

IBM has announced high speed versions of its
Token-Ring networking products tu support data
hungry applications and for backbone bridging of

networks.

The new Token-Ring local area network (LAN)
operates at 16 Mbits per second, compared with
four Mbits for the current version. It will support
applications such as advanced graphics, image and
scientific functions. The 16 Moit LAN alsc uses a
new token passing architecture, called "early token
release”, and a larger frame size. 16,000 bytes
compared to 2,000 bytes which is the cu.rent frame
maximum at four Mbits.

Among the products released 1s a bridge that
links ANs operating at different speeds making it
suitable for backboie bridging of distant LANs.

35

IBM has
bad:ies

applied to the international standards
to adopt its new Jevelopments as additicnal

8C2.5 Token-Bing szandards. (Suurce: Compute:
meekiy, 24 Novemre: 1988)
and NeXT ...

The launch of a new ¢ mputer boasting ar array
of technological 1nnnhvations and using ar e:zasablie
optical disk has aroused controversy as to wrether
the next generatic. cf computers has beéen born.
Significantly named NeXT, the machine s produced
by NeXT Inc., a USA-based ccmpany run by
Steven Jobs, one of the co-founders of Apiie
Computers, the firm responsible for the Mauiniosn.

Inside the mai: bla’k magnesium blia unve.lel
in Qctober 1988 s a computer which 1s Claime: Ly
its makers to enc) mpass the best attributes .I PCs
and workstations, and to incorporate features
previously found oniy <n mainframe computers. Ode
cf its biggest seliing pcints wiil be its use ¢f a
"magneto-laser” disk offer.ng massive sto:iage
capacity in harness witn ful. read-write capac:lity.

The NeXT comp.te: s 25¢ -megabyte J.s-
eg:ipped with 2 iibrary containing a Jdictiorary. a
thesacius, a dictilnary of Quo’ations and the
complete works ¢f william Shaxespeare. anl still
has room t3r loC ccpies ¢f Moty Dick. It even has
a Digital Librariar, a powerful indexing and
search:ing tool.

SiTes

with tnis i1mpress.ve sS:cfage capiac.ty comes
two VLSI (Very lLarge-Scaele Integratic:) chips,
claimed to endow the one-fust-sjuare cune
(co.taining NeXT's computl:ing power) #it~

ot
mainframe-iike Jualities.

prodace
. Furtnermi:e,

ensur.ng wiSIwres

Lelween scrfeen ard

its use of
{wnat

Uifpiay
Is what

Tou Get)
tu be used as o desktop

ius See
Erinter - aliouws [
publishe:r. The pa’xage inciudes a mouse. Oldher
software packajes are included, sulh as a word
processor, a mathemdt:cs program, a 3atabase
ser-er, a datahase marager, ard a1 graphical
eiecironic Mais dppirication #:th integratec
volce-malil capability.

The powerful dJdesklop compater teatures a
speech system that will enable programmers to
develop software tiiat talks. The computer mignt
eventually be abie to recognize speech. It wili
nave stereo sound and will be alle to produce
special sound eftects., such as echoes and
reverberation. Its video display wili enatie
images to be eniarged or shrunk on the screen
without distortion, whiie a laser prainter w:iil
print the same image shown 2n the screen. The
laser printer will be capable of h:i:gher resolution
than existing printers.

The computer will use a version of the Unia
operating system and a user interface from
International Business Machines srould make tre
computer more simple to operate. The NeXT
application kit will ensble saftware developers to
write programs faster by compining pretabrizated
building blocks called "cbjects”. Some of the
technology 1s based on Objective C, & computer
language developed Ly Stepstone. The computer wili
have a program that solves mathematical equations,
a word-processing program and some reference
works. Other software might in-lude a statisticel
analysis program.




Merits of user programmable devices

The gate array matket 1s changing. In many
applications conventicnal masi-programmed arrays are
teing chalienged by gate arrays which are
user-programmable. These new devices offer the
advantages of mass-produced standard products while
overcoming the gensit, iimitations of previous
generations of programmabie logic.

Programmatle logic devices (PLDs) based on
AND-OR plane architectures have been widely used for
some time. Although this architecture i1s effective
tor devices with up tc a tew hundred usable gates,
utilization begins to taii oft dramatically as more
gates are added. The primary reason to: this is the
limitation of interconnect in this architecture.
Custom ICs, meost notabiy mask-programmed gate
arrays, have offered the only path to iogic
integration levels comparabie with memory and
microprocessor gdevices.

Architectural 1nnovatio.. ard advanced CMOS
Frocesses have resulted i1n user programmavle gate
arrays witrh tnousands >f usasble gate:.

Tne supportirg manufacturing pr.zess 1s CMOS,
.10 sinlmum geomerries Of M IFOL, 273 TwWd Meltal
ieyers for interconnection. These minimum geometries
are needel :C meet the density and speed reqguirements
for the iajority of gate array applications. Tuc
netal layers are reqguire Ior interconnect to
implement che same x:id of ncrizontal and vertical
interconnect siructure usad 1in conventional gate
arrays.

O

Cnoices among logic techno.ogies are typicaily
based three lactors: perto:mance, density and
cest.  In moSt gate array appiicaticns, tnese
tactors are consiacred 1n that order.

o

Based orn recent advances 1n afchitectures and
processes, programmat.ie gate arrays are challenging
custor gate arrays in many appiications. The
eventual market spli.t between programmabie and
custnrm gate arrays can be esi.imated by comu:ining the
narket fractions ad?ressed ry programmatie gate
arreays for speed, density and cost. If these
fracions are combired a3 independent variables, tne
cunc.us.on .5 that p.ogrammab.e gate arrays address
apcut 37 per cent of the producticn teqguirements
torecast for conve:tional gate arrays, and shouid
reacn tnat market share as programmable arrays
tecome more widely known and used.

Historical trends in the non-volatile memory
market appear to be a relevant precedent for the
evolution of the gate array market. EPROMs offer
tne same functions as mask-programmed ROMs, with the
added benefit of flexibility. About 40 per cent of
the non-volatile memories shipped over the last
five years have been EPROMs. Over this same period,
the price per bLit ratio vetween the two solutions
has been about 2.5%. This is an interesting
quantitative measure of the value of flexibility.

As the coust per gate for programmable gate arrays
approaches this same ratio compared with
conventional gate arrays, a similar market share
should result.

Another measure of market acceptance is based
on the number of designs. The fraction of gate
array designs done with programmable devices will
reach 40 per cent in 1988, and is still growing
rapidly. Just as EPROMs were a significant factor
in increasing the use of microprocessors,

programmatle gate arrays are broadering the use cf
ASICs. (Source: Elecironics weekly,
21 September 1988)

Computers offer new horizons

Delays in the overcrowded civil air lanes at
peak seasons can be much reduced, but not until the
vast majority ot aircraft in the air, and the airt
traffic controllers on the ground, are provide3 wizn
more computer assistance and ground-air-ground
data-link facilities, according to scientists at the
Royal Aerospace Establishment, Bedford, UK.

The crucial item is the data link. Because ar
air trafric control system is only etfective if it
is accepted enz used by all aircrazfr, there will
have to be data l:nk equipment in virtually ail
aircrafe.

However this is not likely before the late
1990s. A data link is one of the facilities in the
new generation of secondary radar interrogator. and
transponders, and it will be !C years befcre this
equipment is universal.

The work at RAE 1s peing done for the Civii
Aviation Authority. Ercoadly, it adds close contrcd
ot the time compoinent ot an aircraft's flight path
tc the Current technique of controi. cf the
aircraft’s pisiticn in tnree dimensional cpace.

Full fcour dimensional contrul, say RAE
scientists, will raise the reliability cf the
plarning ¢f aircralit movements so that more aircraft
at close: spacings can be allowed through a given
ai: space. In the RAE scheme, once an aircraft
enters ground radar range its plan for its flight
path will be transmitted to ground control over the
dai: iink. A compuater on the ground will compare
this pla: with the plarns fron other aircrafe,
siriierly filed. It wii. correlate the timings and,
1f nesessary, alter the plans so that there is no
conflict of aircratt in time and space. The revised
pian wil. be sent over tne data links ts the flight
management compurers Of all aircrafe.

RAE says that aircraft moving in air space can
be thought of as moving bubbles. The dimensions of
the bubblies depend on the time and space tolerances
that have to be allowed around the indicated times
and positions in space. The flight paths can be
thought of as tubes through which tne bubbles move,
with the bends in the tubes liable to change to
avoid conflicts in time and space.

The tlight management computer of the 1990s
should be suitable for the airborne job, with
relatively small suftware supplements. The ground
computing will be more extensive and complex and
much work has to be done. A major part will be
ensuring that potential computing errors cannot
initiate a disaster.

The fourth element of the system is the
airborne display. The best method of conveying to
the air crew what is happening has to be worked out.

Beyond the range of ground radar, GPS (global
positioning system) satellites will enable aircraft
to fix position in three dimensions automatically,
probabiy to within 100 m accuracy. They will
transmit the position information to the ground
reqularly and automatically through communication
satellites, probably in response to polling from the
ground.




Hence the ground crmputer wiil be able to taxe
into account aircraft approaching over the oceans
long before they are ir radar range. (Source:
Electronics weekly, 28 September 1988)

Cheap parallel power fuor osver.cajed scientist:

Previously expensive paralie! COmMpUling May now
be withir the grasp of researchers for applications
that need ve:y powerful processors, such as DN& and
proteir seguerncing. Active Memory Technology. arn
18-month-old company spun-cff from ICL, the British
computer company. has just launched a system cailed
the discributed array processcr (DAP) 610 <hich is
far more powerful, ye: cheaper, trna:n most parallel
systems.

Massively parallel computers sulh as the DAF,
are the key to searchinj larje amounts of date very
quickly. Scientists a. Edinburgh University's
Biccomputing Research Unit btave alread, developed
software fcr protein seqeencing which will rua on
the DAF. Tne scofiware sear nes tne huge database
exlsting proteins, 1o find se3uences 2f aming aci
which might help resesrchers to idei t1fy new

IES

g

proteins. The news DAF €10 - 01t o.1 the time it
Tader t. sesrch the datals T, owp tu o four .

TRis 15 Decause, 1o les. thar & yez', AMT nas

improved the CAP's pert .

e Tl times.  The =i

costs 250,000, Just ov twive the prive of the
515,

Tne Key to tnesw irpiovements s in linking
rore and Mre LICless o ! .Jelhe The €10 nas 39
processcrs, versus L0ls for othe LAF S1C, linkea :in a

.

- ’
£4-by-{3 array; whicr. ain hanidle 4. Lbiilion
operations per second. The [AF Iuns 235 2 processst
ettacned to Sun arnd Vaa workstations. It
arcritecture is desigre?® sccoh that €very Insiructiorn
fe3 1ntl the mach.re s 2 ted upo: man, times,

Facn prcocesscr on lrhe aflay hLas 1ts own memor;,
so data is avallialle ¢l wvaa.tlly the tuint whete the
Compdtai.3 1s carraied o Lt. This makes the mMachiie
much faster.

A wealth cf suftware covering appitcations sdch
ast speech recognit.onh, hrydiadu.ids ond molecular
modelling has already cee: developed for the
processor.  The first custoumer in Britiin for the
DAP 61C is the Hydraul.. Kesear . b Station in
Oxfordshire. It 1s usitnyg the cysterm t. model wave
motions in the North Seas.

Plessey aiso plans *: integyrate the DAP 1nto a
radar system it 15 develop.ng. Tnis calls for
"real-time” processing of dats. Previously
computers which can bsth gather information and
process that informatior as it arrives have proved
difficult to build. The DAP cuts through this
because it can transfe:r data from processor tu
memory very rapidiy., at 4.8 gigabytes per second.
(This first appeared in New Scientist, Loninn,

15 September 1988, the weenly review of science and
technology.)

Computer advances keep wds'e in check

In the wake of Title IIIl requirements of the
Superfund Amendments ar.d KReorganization Act of
1986 (SAPA), interest in computer software and data
bases used in harzardous waste applications has
soared.

Following the implementation of reqgulations
that require producers of harzardous materials to

provide surrounding comrmurnities and emergcncy
response Groups with (nformation concerring the
Loxiyv materials that miy be located within o
emitted from their plants, the need for
technologicel advances tc handle mounds of paper.-
WStk 1S stronger than ever.

A number of dat2 bases and software is
available to waste generators that will alsc alloe
them to comply witn government regulations. And
without the use of computers, most hazardous wacte
experts say. compar.ies and government agencias woilld
not be able to accommodate the 70,0CC to 81,020
reports that are be:irng filed anrually.

Primary areas c! irterest to hazardous waste
watchers als. include gaily hodssekeeping chores
leading to waste mirimization and emergency response
systems.

Installatici °t s.ch technology, scJurles siy.
can cost from 53,077 to $10,C00 per system. A=}
moTe sophist.rated systems that l.nan scftware with
daza bases car cost apout $3C,000 te S4G,007, with
some go.ng fer as much as a half miiiiun dnllars.

A signitica:s nent ir the corputer
industry itsell Lo on cotson of stalie:, moze
powerful Coirfters tnal hate ease? the burder €

chemizal compa’ use ther. Jomputer cwdel!l 3
can help crnem.ce«l cimpanies and Ztner users :dentify
potentiaily r1issy s.70wal1ons, Qem_nstrate ways Lo
cvosd them and provide vitel chemi_al daza should as
eTerZeENCy OJJir. Eetly systers wele sitple ol
CONVers1on systems, oot they have started t2 beo
mare scphist.cated el vear. : wnile they can
only predist 2te wif rts 0f fhe las 3% 3 time, rre
tecent mude’s Can tracw bOth Jelae and light gases.

e

Vapour Cailu! moyleiLing 1s a2 ariLrtant
20p s bCatiul Tmldeis.  Tr.L invilives
calculating ' Concentrataln ol a voiatli.w
clout reso. e : gl lee: Ieieas- ! oa

toXiC mate: . Uses @ S,slér "1l
"Systematic Approain for ETergency Response”™, o
"SAFEF", whivrn wus ligira.ly deve._jed 11 the

early 1980s v, SarbEr Ecergency Systerms Inc., a
Caiilfornia-pas»s resesteh flrm that 1s row a
contractor with the compary deveioping, desiznirs
ard enjineering sycstems for specific plants. The
system 1s at.le U predict w.thin a mirute . te Lhe
path, concentrations and arrivai and dispersal times
of a4 vapour das it moves downwind.

Earlie: m deis 2f alf emissions also ars Mz’
that the ground was flat., But & topograph
Of the tefrain o the company's plant and
surrounding Jomrunity i3 ted into the syster r. help
simulate th: drea cver which a vapcur cloud "t be
floating. Since the system cvan only track ~ne gas
at a time, other modeis can be conbined by j.1..f{1e3
personnel to estimate the combined effects.

ER D

Modelling systems are semi-Quantitative. while
no one car predict the.r accuracy because .~
site-specific scenarins, most cdses can he tred:~te
within about 13 t: 25 per cent of the actua.i
situation. However, mudelling cannot handie the
complexity of every situdation: therefore 1t
requires gualifiea individuals to intergret and
modify informat that 1s entered int “le Sys*eT.

These 1nii1vidiuals teed weather dats ant . tne
computer about every five minutes, Coustant
information, sJuch as wnhat chemicals are in i1nverntory
and where they are located within a plant, is also
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updated to help the system keep an up to the minute
watch or potential new modeling situations.

A larger, more sophisticated system is ENSk's
“Distributed Dispersion Modeling System™ ("LIDMS™)
installed at Union Carb:ide Corpotation’s North
American plants. “DIDMS" was develcped to provide
companies like Urnion Carbide with state-of-the-art
technology in air dispersion modeliing. “DIDMS",
said to be the only system of its kind, co-ordinates
models used at difterent plants at one centtral
location. Through dial-up telephone connections,
six plants across the US are linked to a central
technical centre i1n South Charlestorn, w. Va. The
system has a capacity ¢! 12 linkups, and tor’ to six
divisions of Union Carbide are expected tu join by
1989. There is a possibliity that the system might
go worldwide, but only after modifications to the
Fresent system to allow it to accommodate more
inrformation.

"DIDMS" is capatle <f stcring abuut ohe year
of weather data on a computer and any number of
years or a magnetic tape at its central location
compared with the five-week capacity most systems
offer. This extra stcrage allows comparies to keep
weather data on file that may apply tu potential
incidents.

Currently, "DIDMS" is be:ng used to moaitor
model air emissions. But other applivations may be
included later. Next in line would probably be a
system that works with surface water.

Special systems are also available for users
who need to deterwine toricity levels of certain
chemicals.

Compulrug USA Inc., Austin, Te<., has developed
a system called "Hazard Expert” that wiil predict
the level of toxicities ftor any glvern oryaniyc
chemical compound orn severai leveis ot living
crganisms from amoeba to humans.

While the system 15 not yet commercially
available, the artificial intel..gence base will
originate from a separate modeling of toxicokinetic
and toxicodynamic behaviour of compounds and
predictions produced by pa:tial modeis that can be
integrated into a single overall estimation of
toxicity. The company was recently awarded a
contract to develop a systen for toxicity prediction
for the US Environmental Protection Agency (EPA)
based on "Hazard Expert”™ and EPA's own data base.

To help contact local authorities and citizens
in an emergency situation, Digital Communications
Research and Applications (DI'COM) of Lexington,
Ky., has developed an automated notification system
and crisis notification system (ANS/CNS) that it
says allows a single operator at an ANS/CNS console,
or at a remote computer linked by modum to an
ANS/CNS, to pinpoint the geographic centre or path
of an emergency.

The system then can record a special message or
select an appropriate prerecorded message and

deliver it to more than 3,800 individual telephone
numbers in 15 minutes. (Source: Chemical Marketing
Reporter, 21 November 1988)

Rewritable optical-disc drives

The first commercial rewritable optical-disc
drives, complete with controllers and media, went on
the market in October 1988, in a pioneering move by
Sony Corp. of America, New York City.

The 5 1 3 1nch SMU 5501 drive
inCorporating a power supply and an intertace tor
€3sy integration Intc a workstation., The SMO DS
consists Of just the drive subsystem and 1s aimed at
Sriginal-eJuipment manutacturets. In singue
guantities, each sellis for §3,650C, a price that
eventually should decline encuyh tu make the drives
attractive for personal computers, sa:d a Sony
spokesman.

1S5 se.f-conrtained,

The duuble-sided disc cvartiidges are remcvable,
to allow the user to transport and distribute
stored programs. The EDM-1DAL and EDM-IDAO discs
have 512- and 1024-byte sectors, respeciively.
when formatted, each individual disk has a usalle
capacity of 600 Mbytes, abuout the same as on the
highest-capacity winchester hard-Jdisk Jdrives.

The drives empicy Sony's magneto-optic
rewritable technoiugy which provides users with o
data-transter rate ot 7.4 megalits per second
about the same as the average Winchester drive.
(Source: IEEE Spe-trum, December 1988)

Pen _and papet the

computer

iatest way to talk t. 23

hrn glectrinic tablet wnich lets a computer
recaognize and act on hand written instructions,
Just gone on sale i1n the UK. The bkenpad tablet,
made by Peticept ! walthan, Massachusetts, groduces
perfect typewritten text un sileel £Iom rough text
written onto the tablet.

has

The system 15 available from a small firm of
British computer graphics consultants, Bergman and
company of Londun. Whitbtead 1s already using it
for telesales. Sales statf put a biank paper form
over the graphics tablet and write orders onto it
with an electtoni. pen as they are dictated by
telephone. The pen wiites on the paper, toO give a
hard copy, while generating sigunals which instruct
the computer tu register the order.

The computer industiy has for many yeadrs
struggled with character recuyniticn. The pittali
is that Jdifterent people write in different ways.

A computer can be programmed tu read text entered
in a predetermined style, but Pencept found that it
is impractical to torce users tu write in any
particular style tor very long. Pencept also found
that it is difficult to train a machine to
recognize a4 user's handwtiting, because handwriting
changes with time and circumstance.

The Penpad tablet has o conventionsl matria
of wires which register the position of the gpen,
and software loaded intu the computer recognizes
characters by decoding the pen strokes used to
write them, An "I°® is distinguished from a "1-,
by the imprint of one long vertical stroke, and
two short horizontal stroukes, at the top and
bottom. This is far more simple than trying to
register the overall shape ol a character of
text.

Penpad’s software can be taught to recognize
up tc 37 letters and numbers and treat them as
full words or instructions, for instance a
scrawled Z is interpreted 4s the keyboard control
word Zoom, D for Delete and so on.

Pencept acknowiedyes that many people can
type as fast as they can write, and thus may not
immediately see the advartage of “talking to” a
computer by pen. Character recognition comes into
its own when the user 1s performing a task which




involves switching between a keybuard for entering
text, a tablet tu enter graph:ic Jdes.igus, or &
pointing device such as a mouse < MOVe a screen
cursor. Because the graphics taibrlel can recogrnize
handwriting and direction, there is no rneed to
switch to the keyboard to enter a text instryction
or use a mouse tc point. (This first appeated in
New Scientist, London, 19 September 196&, the weekiy
reviev of science and technology)

Voice-driven, hand-he.d computet

Advanced Products & Technologies (Redmond, WwA)
is getting set to unve.i a new voice-driver,
hand-held computer. The new 3 1lb Voice computer
will have the capability of recognizing
natural-language speech input regardiess ot user
diajlect. It has six times the memory capacity ard
106,000 times the file-access speed of an IMB PC.
“he computer also contains more 8- and lé-bit
microprocessors than the PC. Add.t:ional teatures
inciude a 16-line screern, custoa chips and its own
operating system. A catle that will permit
communication with MS-DOS-based machines will be
developed. Voice will also come with speciaily
designed software, including voice-driven
calculation packages, a voice pulled appcintmen:
calendar, and instant language-transiatiorn
programs. Shipment is expected to ke in .ate .3E86.
{Extracted from Computer Reseiier News,

19 Septemter 1988)

New translaticor syster

Sharp's (Japan) new Duet-E . system translates
Englis! text into Japanese. Tne English language
documents are piaced on*> a s.rfs e that resem:tles
that of a photocopier, ard a boilt-in dot-mMATrIx
printer produces a Japarese rans.ation. A one-page
document takes approximate.y 2 minutes. It takes
one hour to translate 2% [ayes toteiling
10.000 words. The Luet E system consists o a
CRT, a centra. yrecesscr .n:t a printer, a
keyboard an3 an oftivai chata-ter reader. The
optical character reader car read
100 characters sec., but cannit hNardie handwritle:n
text or printed .Japanese. OCncCe read, the text :s
displayed or a screern for checking. The system asks
about any words nct ir its 6C,000-ward basic
dictionary, and the user car indicate which parts of
the document are to be translared. The user can add
40,000 words tc the system, and there are optional
dictionaries avallable containing words related to
economics, 1nfoarmation processing, electronics and
mechanical engineering. Sha:p wi:ll begin producing
the Duet-E J in September 1988 at a rate of
1,000 units a year. The system w:l! sell for
¥7.71 million. (Extracted from Asian wall Stree:
Journal, 12 September 1988)

Dew,

New digital audio tape

New aital audio tape (DAT) drives that are
designed tc store data rather than music will be
released 1n late 1988. Sample guantities of ilhe new
DATA/DAT drives w.ll be delivered by several
manufacturers, including Hewlett -Packard, Sony,
Hitachi America, and Gigatape. Produiction
quantities are expected by early, 1989. DATA DAT,
which permits unattencded backup of large disks, can
store over 1 Gbyte on the same low cost, 44 mm tape
cartridges targeted at the music industry. On the
other hand, less than 200 Mbytes can be stored on
0.25 and 0.5 in. reel tc ree. tape drives. In ordet
to perform a read after-wrice function, DATA/DAT
needs a second set of heads and accompanying

eiectronics. Selelting the right ertor correctiorn
code (ECC) to maxe up for poor tracks is the primary
é:tticulty associated with DATA DAT. An industty
Gzouf has been tormed to help sanufacturers deveiop
a common foreatting standard for the newv device.
(Extracted from Mini-Micro, September 1988)

Qlivetltl: mdarkels voice computer

Olivetti1’'s “Speech and Lanqguage® Laboratory
Turin has develuped a new
into voice. Calleld VOXPC (Voice Option for Personai
Computer ., the vust as an optional add-on for
personal computers is 1.3 million lire {about
$1.000). VOXPC can synthesize voice in three
different ianguages (Italiam, English, Spanish), and
will be used i1n language teaching, proof-reading cf
texts dictated 1n the office, eiectronic maii, and
as an aid tor the blind. The Ol:ivetti laboratory is
also working on a cosputer voice recognition system
with a 10,000 word dictionary in seven different
languages. (Source: European Science News,

August 1968)

in
device to translate text

A news _onsJmer ares

A rew type ¢t technolcgy packs the power of a
personal computer (PC) into your wallet. Smart
cards, the size of credit cards, that to all intents
and purpcses berave like small PCs, are being
cornsidered to tacnie the growing problem of football
rccliganiss.  Although the UK has yet to capitalize
cor. the w:ide ranje of applications that the smart
card ofters. banxs, car manufacturers, health and
elducation authcrit:es are now piloting the
technology in earnest. Suppliers of the cards
be.i:eve that i1n 10 years' time, smart cards will be
as comronplace as the chegue card is today, but far
more cf a fiexitle friend. They are the next
gereration PC. Semiconductor manufacturers expect
smare cards to be their b:ggest market in the
1993s. Tne benef:.ts are their size, their
corvertence and their price. In a GEC pi1lot scheme
the Departmert Sf Heaitn and Soc.al Security has
issued smart cards to 6,500 diaberics who take them
when visiting the:r generai practiticoner, hosp:ital,
pharmacist or dentist. Because diabetes can cause a
number of protiems - 1n the eyes, the feet or the
kidneys - d:ffere-~ special:sts treat each patient,
and each g-ves a differe..t diagnosis. Smart cards
hold aill the patient’s data, which can then be real
by each of the ditferent specialists. The smart
card cuts down on waste and frees money to be spent
elsewnhere. Other industries are ripe for the smart
card. Therte are so many potential applications, and
the more power, the wider the possibilities. As a
rule of thumb, GE  expects to double the cards’
memOry Capacity every two years - by 1990, Ca:d
Technology's :intelligence contactliess card will have
a memory of 64 K - equivalent to a small personal
computer. Three types of use for the technology are
predicted: as a simple data carrier, as a means to
control ..ccess or iu the financial arena. The
Midland Bank 1s already experimenting with the
cards. Smart cards could help car manufacturers
tailor their production lines. The cards could even
replace tax discs and be read from outside vehicles
by police or tratfic wardens with a portable reader
no bigjer than the card itself: paperwvork would be
cut dowrn and errtors eliminated. Smart cards are one
of the most secure forms of computing available.
Cards can be individualized by a personal
identification number, a digitized photo of the
holder or even fingerprints. They could be the
passports of the future. (Source: The Independen:,
18 July 1988)



Lasers out-think the smart cred:t cards

Optical techniques that can sture and protect
data as vell as prevent counterfe:ting., are becom:in:
big business. They may also supercede chip cards
which zre only just at the trial stage, tecause they
have memories that are many hundreds o 2:imes bigge:
than the so-cailed “smart cards”

A “laser card" was demcnsirated at an opt:cal
security conference in Zurich. The card, which :s
manufactured by Drexler Techrnoloyy of Caiifornia,
holds 2 megabytes of data. This compares with the
smart cards that are being used by the Departmen: of
Health in Devor to hold medical records in just 1& F
of memory.

The optica memory cazd alsc has advantages
over the smart .« *rd In terms of security. Because
of its limited memory, the integrated c:rcuit card
can only protect data if it .s encrypted betore

being recorded or the card. A .aser car?, however,
Can store more security me Tes. soIn as hidae:n
ser1al numbers, which wicll rRine the Cards almose
impossitle to duplicate.

With such a huge mem-ry, treie ittle
crance of a ca:d being used Iy the = LR
either. 1If necessary, a <ar2 coul?
fingerprint, phots, volcCe prunt ant s atare il
st:il have room for hundreds of pages tirancia.,
medical, educat.onal and ¢the:r nt.: The
marufacturers ciaim that 1t can keej

information in different sections s..
rejcires a separate accest code. This
tnat the same card could pay fox
company canteen ani hu.d perscral

Information is storel .o the

card t, wL.ng 2
light soutce %O make k. les MICIOMetiés =.dc 11 a
proicsensitive recoriing medium.  The e _tding
device is covered irn piast:c and the ard ca lase

five years even in the most sSevese Cilfales.

Triais have already started irn Jj2f s where the
Sumitomo Bank issued laser cards o s custumers.
They can record all deposits and withdrawasis and use
the cards in shops. Sc far only one misiransaction
has taker place cut of the tens uf thousands that
have been made.

As well as keeping 1rformation sesure, optical
devices can keep money safe from counterfeiters.
The Reserve Bank of Australia will. be i1ssuing
2.5 million banknotes contairing di1ffra:tion
gratings after the su-cess of its revampel
commemorative $10 note.

Shortly after it was launched, the
manufacturers found that the reflective rainbow
picture would crumble if rubbed repeated.y.

The bill had been tested for rubbing along witrn
the many other tests which are standard in the
banknote industry, and it had passed. The bLank
claims that the reason for this discrepancy was that
the public in Australia, who can get new bills for
damaged ones, decided to experiment and subjected
them to extreme conditions.

Nevertheless, the bank decided to improve the
durability of the grating by improving its coating
and found a new test to check the results. They
improved the wear of the grating by a factor of
five. (This first appeared in New Scientist,
London, 29 October 1988, the weekly review of
s-ience and technology)
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Miniatuzte CRIpSs track swarm of k:ille: becs

The swarm Cf Afzican “k:ller” bees, wh:ich 1s
now 1n southern Mexicc but s travelling rmuron
towards the Us, has prompte! American ernj:neers to
produce & MICIOProvessor s3Il enougnt to $1t Or &
bee’s back to track :its mevements. The device may
net stop the swarm, byt it coulid help te monitor its
progress and warn populations in 1ts path.

Exgineers at Cak Ridge National Laburatory, in
Tennessee, have produced a microprocessor
troadrasts infrared signals. The min:ature
transmitte:r, says one of :ts invertcrs, will eralle
entomciogists to track the bees in the same way that
miniature radlo trarsmitters ilet bislogists vracik
wolves, whales and other large animais.

whoon

Tre Cchip Cinta:ins s_lars
em.t 1nfrared rad:istion, a :apacito: t
te control the unit. The sdiar Ceils gatne: ene
the capacitcr stores 1t to buiid op ar effective
charge and the d:icdes corvert the power :nte
irfrared l.3ht, with a wavelengin of an-.ut
822 nanometres.
monitor

Tw.

Seils,

and ci:cu:

Erzomiiog:ists wii: e 3L.e t2
2 bee's movements from 2 J.ctance of
Kilomelres with 3 soanning

lear.

Chie

teceiver duilt by
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F2ar

I
"

Felly
develipeld
givern t; O
Lniversitly

1nterested .n

Tayisr ls a.lso Tracning bee: as

they gathe: po.len, ans ne hupes t. discuver hiw
many ficowers a bee visits per flI:jht.  The t.nal
vers.:on of the chip, Tay.o: €stimates, wil. weigh
about 35 milligrammes, about nalf o tne ioad tnat 2
Lypical 88 My Runeybee Wirker Can Jally.  Tee woo.d
tike to o kpLw Row far tnsests o3n o move, 20d how they
Tigrate.  Such a small trag Cugl clinl toe fand

2pp L iCat10ng o mangfacturLng, ILoTa..hg COMpunientls
as they Mmove throoh s factory,” he siys.

Altnouygh var Kidge i3
enjineering laboratory, specidinz
controls, the chip s the secont
laboratory has Jdevelcped 1o fighe
year Falter worked on a hand-held microphone that
Cdi. measure the fregquency at wh. h the wings of beec
beaz. It flasnes a red lignt tor the tast beats of
African bees, and a green lignt t_: the slowe:,
Buropean bees. (This f:irst appedarel in New
Scientist, Londoun, 22 Septemter 1986, the week!ly
teview of science and tecnnology)
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Mitsubishi pioneers the first & Mijyte ROM carld

The & Muyte mark for metory Jards has bee:
reached by Mitsutishi Electric, with tne development

of a one time pr.gramrab.e [(OTF) read only mem 1y
(ROM) card.
Mitsubishi said that the cazd is simila: to a

floppy disk in capacity, quadrupling the previous
high for ROM cards of 51l Fbytes.

A very thin integrated circult C) with a
thickness of I mm containing 1 Mbit OTP 1s behind
the capacity increase. There are 1o such chips on
the catd. The card carn sture uUp to One Miiaion
characters, eguivalent to 1,000 pages I Ad text.

Applications for the card will range from
computer controlled machines tou portable Pils word
processors which use ROM cards to stoure {unts can



17ke use of this card tor higher Jdefinition
characters, as wvell as fcr the creslion of h:ighe:
speed FC operat:ion.

Marketing of the card will srar: in Jagan :in
November with an intended production run of
150,000 units per month.

In the new year, Mitsubishi expects to announle
the availability of a RAM card with 2 Mbyte capacity
to complement the ROM card arnd the family ol memor;
cards manufactured by the company. (Soutce:
Electronics Weekiy, 12 October 1988)

V. OCOMPUTER EDUCATION

The computers in teaching :rnitiative

Developments in techrnology have made 1t now
rare to find an academic, 1in any discipline, who
does not aspire 'oc have a terminal or microcompurer
of some kind on their desk. Lecturers in all
subjects are increasingly aware of the benefits of
working in a rich computing environment - one whe:e
users profit from access tc a high-band with campus
communications networks, with links 1o nationa: and
internationa. netwlorxs, and where there is a
hierarchical arrangement of cumputing power.
Ideally such an environmen: wili benefit from user
interfaces whicrn are in some measure intuitive.
emulating tie way we think, and from computers wh:
give at least the :llusion of tctal control. Many
university campuses are now Aoving towards svch
richer computing Infrastructuzes, where with
pervasive networxing, access tc 1T will become ar
everyday reality for thousanas of academics and
their students. One irea which stands to gairn
varticuiariy fror more computers s teaching. It .3
in teaching that tne mast pramising marxket for
future expansion l.es. Th.: Jdoes nol mear thal the
day will come when pnilosapry students, linguists,
historians or future medics wi,i te fcrced to lear:
the nuts ani poits of comput:ing fcr 1ts Own sake.
Using computers in teaching dues ndot mear teach.n;
about computers, but rather expiciting IT to
represent and communicate ideas witnin substantive
academic disciplines. One mocde! for work cof this
kind has been demconstratel ir the Computers in
Teaching Initiative (JTI). This juint programne of
the UK University Grants Council and the Computer
Board for Universities and Research Councils has
$OUy 't Over the past three years tc encourage the
development of computer-mediated teaching and
learning throughout the whole of the UK's university
community. There are 135 projects participacing in
this programme, covering aimost all university
institutions, and including at least cne project in
most disciplines taught at undergraduate level 1in
the UK. The aims of the CTI are to promdote the
development of computer-assisted teaching and
learning in universities, to evaluate the
educational potential of the new technology, and to
enhance awareness of IT among lecturers and students
in all disciplines. (Source: The Times Higher
Education Supplement, 17 June 1988, p. 6)

Better training urqged orn fourth generation users

Although training in fourth generation
languages is urgently needed in the UK software
industry, the job is largely left to suppliers, who
do 1t inadequately.

This assertion comes from Patrick Raymont,
chairman of the British Computer Society's (BCS)
education and training commtittee, who believes that
such trairing 1s now Creating a bottleneck.

In a recent mesber survey carried out by the
National Computing Centre, the lack of staff trained
:n fourth generation languages emerges as 2 key
personnel problem among IT users.

The suppiiers who provide fuli-scale training
for their products often find that entrenched
language attitudes of prograsmers, used to previous
lLanguage generations, are forming an ocstacle.

Others have found former third generation
language programmers often want to skip iearning the
necessary maniual functions and come unstuck in
fourth generation language courses, having not
learnt, for exampie, how file structures cperate.

Jacquelirne Kazthirasoo. head of the Computing
Services AsscClation’s tralning group. reckorns
develcpment staff need improved training in how tc
decide on wnich appiications are scitable for fourth
generatior languages and whicn are not. (Source:

Computer weekly. 8 December 1988)

VI. SOFTWARE

Pionee:ring scitware and hardware marry

Two piloneering UK products are to be brought
together with the devclopment of the Generis
kniwiedge-base managemen: system on thz Inmos
transpute: parallel processor.

Generis was launched 1n June by the new firm
Deductive Systems for DEC, Sun and Hewiett-Fackard
machines furning under Unix. It 1s claiméd to be
the first product of its kind in the world.

The transputer version will be offered cs a
circult board for standard personal computers.
Aftrer that Deductrive Systems a1ms to put Cener.s or
supercomputers from UK firm Meiko, which are made up
ot transputers rucning in parallel.

The work 1s being partly funded by a Department
ot Trade and Indusiry Smart award - Small Firms
Merit Award for kesearch and Technology - which
Deductive Systems received last wveek.

The award gives tne company pounds
sterling 37,500 this year and pounds sterl.ng 50,000
after that.

Generis 1s described as combining the most
advanced work on expert systems, artificial
intelligence and relational data bases to provide a
development system for knowlesge-based applications.

The problems of marxeting such a different idea
mean the company aims to be profitable from month to
month only by the end of 1989. But it is still

pressing ahead. (Source: Computer Weekly.,
1 December 1988)

Reusable software: _passage to productivity?

what does reusability mean in software
develiopment? According to T. Capers Jones,
president of sSoftware Productivity Research,



Cambridge, Mass., 1t 1nciudes reusabie daza,
designs, systems, programs, and sodules or
sybroutines. Data, vhile appearing tc be obvidus
candidates for reusability, are ofzen 1s>lated due
to a lack of standard data interchange formats. The
emergence of data interchange formats :ir spreadshee:
programs and an avareness of the probiers caused by
dissimilar formats indicates that the future wili be
better than the past.

Not even the most ardent supporters of
reusability are predicting that the legendary
achievements made in hardware will soorn be
duplicated in software, but a growing number of
softvare pundits see carefully designed and
documented reusable software as a way of breaking
the bottleneck in programeing productivity. Several
companies are reaping significant increases in
productivity through concerted reusability efforts.
Toshibez Corp. realized annual productivity rates in
excess of 20,000 lines of source code per
person-year as a result of utilizing reusable
designs.

Other reusability advocates point to studies
that show software product:vity languishing at an
increase of only 3 per cent to 8 per cent per vear
dvring the 1960s and 1973s. The processirg
capabiiity of installed hardware, crn the cther hand,
increased at a rate of 40 per cen: c: better per
year.

Studies aiso found that lixely 1S per cent of
a:l programming code written ir 1983 was un:igue.
novel, and specific to individual applicat:ions.
remaining 8S per cent was common and generic and
theoretically could have been develcped from
reusable components. Typical examples inciude
Gregorian date edit routines, Gregorian to Juiiarn
date conversions, and edits and validazion of part,
erployee, and account numbe:s.

The

The higher forms of reuse, nare.y Jesiyns and
systems, show the mCst promise amcng researchers for
future quantum leags in product:ivity, but, by and
large, these types of reuse have yet to¢ have a
signficant impact or the 3average programmer.

Since any program used by two SI more users
qualifies as reusable sofrware, virzually all
programming shops participate at this leveil through
vendor-supplied and commerciaily purchased
software. A large company’'s budge: for
off-the-shelf software, however, is typica.ly
dwarfed by spending for development ¢f its own
systems.

Commercial scftware car be disapplinting in the
reusability benefits it provides. One industry
veteran gives the example ~I a client that bought a
payroll package for $60C.000 that was supposed tc
have been loaded with reusable, generic code.

“Well, it took them one-and-a-half years and

20 people to make enocugh modifications just to
install it. Why did it take 30 man-years to modify
if you can just drop it in? Because you can’'t. And
that was commercial code desigrned t.L be ‘reusable’”.

In trying to control scftware deve.opmen:t
costs, some MIS managers are exploiting - with
notable success their existin; suftware bases.
(Extracted with permission of LATAMATION'
magazineS, 1S September 1988, copyright by
Technical Publishing Company. A Dunn and Bradstreet
Company - all rights reserved)

Compact ana.yse:r soltware

Elecir:c Fower Resesron (nstitute has sponscored
an Rel project tnat ras introdeced sofiware for a
CPT-based powe:r plant simuiato:. The Coepact
Analyzer software 1s eas:ly configuradle %0 & user's
specif:c needs, 1t allows interactive simglations,
and 1s adequate fcr eng:i:neering ard ra:ning
purposes. Tne training configuraticn involves a
DEC VT100- or Televidec-compatible term:nal as ar
instructor console. The engineering configuraticon

includes one workstation with two monitors. Compact
Analyzer uses an IBM PC with high-resoiutiorn
graphics and a separate IRsSIfucCtor console. The
simylation scftware operates on a DET Vasn. EPRI 1n

1988 intends to integrate the system with a PC-based
simglation code that uses spec:ial modelling methods
to supply real-time performance for full-plant
dynamic s:mulat:cns. Tne resulting compact
simulator wili supply a generic sofrtware platfcrm
for 1nieractive <imulatioas, handle full-plant
models for different kinds of ccal-f:red units,
support reail-time simularicns using FC-based codes,
operate or a PC AT or PC 38¢ with a multitasxing
operating subsystem, supply software tacilities for
adaptation tc special uses oy utilities engineers,
and be capab.e of meeting single erngineerins ard or
training needs. (Extracted from Mechar.ca:l
Engineering, Acgust 1388)

Drug venture to use Fastern bicc scfhware

: joint verture betweer a2 US technology
transfer firm and a Hungarian co-ofperative has
resuited ir 3 new COrpoOration that is trying to
brirng technology developed :n the Eastern bloc to
the West. The new firm, Jompulrug USA of Austin,
Tex., specializes in expert sys:ems software for
pharmaceuzical researchess and toxizc.ogists.

The US compary 1s the progeny -f Kiser
Research - a washington, 2
identify Eastern LioC technoulogy Inat jromises to
prove useful in the west - and Jompul:ug Ltd. of
Budapest. Tne Hungarian co-operazive is a gioup of
more tharn 60 medicinal <Chemists, phaimaclloglsts,
computer scientisis ani Zther resea:tcnhers. Headed
by Ferenc Darvas, the Budapest f.rm s cincerntrating
on software that uses art.f:iCl.a. .ntel.igence as a
predictive tool.

seexs

Compulrug alsc Se..s Conventidna. siftware for
molecular modelling, computational chemistry,
statistical analysis and ihe lumne., but what sets
the firm apart, accord:ng tc Compulrug USA's
president and chief eaecutive officer
John P. Arnerousis, 3re (%3 eapert system. programs.

Fo: example, the {irn’s Metaltolexpert program
predicts what metabolic pathways a chemica. compound
will foliow and the specii.c metabclites thal wil.
te formed from it.

Anerousis believes the software can be useful
in designing and screenin; drugs, predicting
toxicology and improvirg araiys.s of metaopoiites.
Several U3 firms, inciuding UpJohn and Marzion
Laboratories, have purchaseld Metaboiexpert.

Anotne:r expert system prcyrav offered
Compulrug 1s Pro-lojp. which 2stimates the
hydropnobicity of a coempound from its strusture.
A third artificial intei..gence based program,
Hazardespert, is due cutl bef_te the end of 1988.

w

Ly

Hazardexpert shares a4 stafting point




Metabolexperz but goes beyornd that progras to
estimate the toxicity of a given compound towards
seven different living organisms.

CompuDrug’s software runs orn IBM personai
computer XT or AT models or tully compatible crits.
Metabolexpert and Hazardexpert versions that will
run or. Digital Equipement’'s VAX computers are under
development. (Source: Chemical and Engineering
News, 19 September 1988)

Expert tool offered to jred:ct pertormance

That needling prooiem ot how you predict the
pertormance of a nev application wher it 1S up and
running qets the expert system treatment in a
software tool.

Taunton-based capacity planning specialist
Metron is claiming its Perseus estimatcr will be
able to teli at the desigs phase, to w:thin pius Cr
minus 15 per cent, how much machine rescurce ar
appiication will reguire.

At present, the guest:on of hos mulh processing
power future applications wil. nead 1s generally
swept under the carpet by scfrware engineers, whc
instead focus on appiications’ functrionality.

ypically an IT department’s annde. Japac:ity
plarning meeti1ngy is about all the attentisn that .s
paid to predicting the performance of tuture
app.ications. Perseus atcempts to mawxe pertormance
forecasts by using a krnowledge tare compiied by
consaltants at Metron which compares the app.icat::in
with past experience.

It will estimate fur example Now mush &
space 2 file will occupy. ard will warn !
foresees an overlcad on the JF:

t couid
drop in resporse time and tnroughpurt.

na

To begin with Persecs wi.. bLe 37allaz
ICL VME systems, and wii. [a‘er move i CE
well as IBM, Urnisys anid Taonder eguipment.

Computer Weekly. 8 Decembe: 1v:3)

IBM supporis tnhe automate?d

The dream of a cumplete.; s.l.aated
applications factoiry os benand IBM o oomiitment to
an eight-yea: compuler-aidel s !Twale engineeliiyg
(CASE) development programsme.

Morris Taradalsk;, I%M's marager of the
Santa Teress labcratory in la.:fzri.a, underlined
his company’'s commitment t. integiated JJSE tudis
for the automat:on of 30f!i1 4%31005 3eve.opment.

Yehielal

In time, IBM would delivesr o full set cf
li1fe-cycle tools. Some alread; esxistel as IBM
products, some esisted 1n IBM's developmen?

laboratories and some wcuid bLe boujht 1 from othes

vendors.
As for methodclogiles, ! wau 5! J.ieaf that [EM
would support one direstly. Instead, it wiulld

intlude a generi” process marager withirn the
repository which could entorce chisern design methods.

The repository manager .5 vital tc IBM's vision
of applications developme:t 1t the tuture. Buiit
upon the data vase platform relevant to the
operating system being used, the repository will
inciude a commurn data model spe ifying how touls
wi.l store data objects.

Instead 5f the cufrent arcangement wvhereby each
ma.ntrame scitware tool has 1's ovn data dictionary,
the repository wculd hold the data definitions, only
popsiating the relevant local dictionary at
rur-time. Ir this way, COrsSistency across
appl:cations and systems products can be mairtained.

An intertace would be provided to the
repository. This would allow third parties and
customers 0 integrate their own tools into it.

IBM sees th:ee main “threads™ to future
applications development. These wvere
third-generation languages, such as Cobol and
RPG III, fourth-gererationr languages, such as CSP
and know. xdge-based todls.

All thréee would taxe advantage of the
faciiities provided by the repository.

The repository is intended to meet the
interrationai repository standard, IRDS. It will
eventually allow CASE and fourth-generation language
users to store a.. their data definition and
mcdeiling 1ntormataon in one place, ratner than

aztached to each program as at present. (Source:
Computer weexl!y, 17 November 1988)

Digital s:grna. process:ng (LSP) is busting out
ali cver. Hut on tne heeis cf the NeXT Computer
Syster - the f:rst workstation with a TSP chip built
ir - comes SkFCa. the first cperacing system for
Te:: .me L3F.

SPCY waa wrlinten Iy Speltror
Micro-3ystems Irn.., a small soltware company in
Santa Barcara. Calir. Tne goal s to give
Jevelospeia 3 GuiTKer wWay o wWiite more robuse
Teal -Time s.ttware, by providing 4 set of
nigh-leve tware c¢orrands that each stand in for
ine I omco serr .y lanjuaje 1nstrictions, maxking
<p o3 Toitteaal o ma nine”.

This progremners need rot know the assemiiy
S3nguage of tne DSk ocnip for which they write.
Instea?, trhey Carn simEly Cude aith SPOX's generic
system cal produce a finali progras that is
easily resomp:iied tor otnher of rewer LSE chips.

<
1 .
is 1o

Tre tirst Chip to wn.on SPCX has oeen adapted
1S the TMS320C3C from Tesxas Instrumernts inc..
Dallas, Texas. Tne "C3C 15 TI's third genetatior of
DSP ¢h:ips, and 1t has mary features general-purpose
registers and on-chip per.prerals, fcor i1nstance -
that suit 12 to feal-t:ime CuntIol applications
that turmeriy demanded general-purpose
MICIOpIOCEes55CIs.

Four Ccomponer.”s Mame LR SPOX: a set of CSP
mathematicai funZtions that manipulate veclors,
matrices and filters; mer.ry manageme:nt functions
that put the procjramme: s application in control of
data storage; stream [ G funutions data irput
and Lutput 1ndependen' c! the specifi_ peripnera.
Jevice: and a reasl time xernel containing
primitives for scheduiing and synchronizing multiple
prioritized tasks.

fos

Using SPCX, a DSP app.Lication program can view
elements of an I O stream rnot as i1ndiv.dual bytles,
but a5 arrays «f dats bloks instead. These arrays
can then be viewed as verstols, matrices or {ilters,
®s.’h with attributes 3uch as iength and lucation
thit can te dynamicaliy altered Ly the application,




As vell as using the system Ca.ls Ior Lulit-in matn
functicns, applicaticr engineers are ailsc free to
write the:ir own math fynctions in C3( assembly
language ard i1ntegrate them :nto SKPUX, along w:ith
their own [0 device drivers.

While the exiIa processing oy Sullh an cperating
system 1nCreases execution time and code sile,
Spectron says the added overhiead 1s marginai: against
the savings i1n development and mainte:ance. Each
math functiorn, for instance, teguires 8.0 words of
mescry in addition to 2.5 K words for the generic
portion. Spectron says, though. that the math
furctions are 5-25 times as tast as corresponding
C code. with 2-8 microseconds of cverhead t:me added
for run-time checxing (which can be disabled by the
user).

Arn aiternative for DSP appiicat:cns has been
the C ianguage. but many ¢ compilers for DSP chips
are incomplete. Some omit PRINT or atgument-passiag
furctions, and moOst cannot wcrk with the data
objects - vestors, filters and streams - used fcr
rea:-time DSP. SPOX, says Specir:or, alieviates all
these ptotlems.

SPOX may be just the ¢
nigh-leve. scfcware for ISF
TI also announces that it a
Laporatcries Pitrsour
the first ADA comp:ler for a
TI's SMJ3I20C3C, the
THS320C30: 1t s aimed at m:ss..e guidance and
tracking, radar, sonar, .mage process.ng, aad
cCommMUnrication 4pp.:cations, ameng Sthers.  (Source:
IEEE Spectrum, Lecembe:r 168t
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Scftware saves chips from the ruill.so

tip

Fr.lips, the Dutch e.ecirorn:cs Company. has
started to use a sophisticated co.lect.on ol

s .ttware, develcped under tne ESPRIT proegramme, o
gesign the crips that w..l Counttui: itS Neat
generat.cr cf compact d:so players and video
recirders.  This shouLld tewer nifs wiil
¢ be thrown away because they <. wotk Cr
Decawse they are too difficult tu test.

me.:r have

rot

At present, SOftware ergineers Carry Out aboult
twy thirds of the process for desiyning
microelectrcnic chips L, hari.
several months. Even thern, t.efe i3 n. guarantee
thit 3 chip will work wher 1t :s made. ADOut 70 per
cent cf chips have to be rejected because they are
faulty.

cat. take

This

A team that inciudes Phiiips and two other
Eurcpean electronics groups., Siemens and Alcatel,
has developed a colie tiuvn ¢f suftwesre tools that
drastically cut the time rejuited to Jdesign and test
chips. Applicaticns such as audio, video systems,
speech-processing and image processing, consumer
electronics and telecommunivations, which demand
dedicated chips, could benefit.

The collection of computer programs, called
Cathedral, contains k.owledge about the consequences
of any design decision which might change the speed
of a chip, 1ts size or how easy of Jifficult 1t will
be to test. The designer tells the computer what
functions the chip will have to perform. The
program works out how the components should be
arranged. J' is possible to design a chip that
contains 100,000 transistors in a few hours.

Une ot the Cathedral programs torces the
Geiigner tO think at-.st how the chip shouid be
tested, 3.2 whet functions should e tested. The
ver1flcatinn pIlgrams the: Checs whether the ohi:ip
will adhere to accepted standards cf good des:grn
praciice. The proyrar Compazes the Chip aja:nst a
collect:in ¢t Jesign tules held in a knowliedge

syster Carn point the orig.r cf
protiems and the researchers ciaim that :t can
every error Jduring a single run o! the progras.
Trey Say the SysStem cuts verili:cat:iorn f:iom 2
|Ore Lo atvout one hout.

Sut

2ind

ween O

Designers have alteady used Cathedra. .
produce an error-correct;ion chip for compact-disc
players wrich can ~“h:de” any scratches or a disc.
and a chip, known as a4 voouder, fcr
speecrh-processing. (This f:irst appearei in

New Scientist. Londun, 3 Jecember 1386, the weekly
reviev ¢! science and teunnliogyl

Scfrware teaches computer the 21t of the ba.anc.ng
act

Twe reseazcn studentc at Bristo. Po.ytechn:c
have Jdes.gnel sofiware 23: A transputer the
computer ¢r. a <chag which 3..0wWS the TCrovessor t2
teach :tself to perform A Lalancing 2rice that only
experienced Juggiers can Jariy Cutl witn éase. The
LricKk 1§ to balange a plie On the end ¢! a2 finge: -
a ditticult feat cf cont:soi that a compute: nas

marazed 0
prysica.

sc.ve theoretically., bul
system nas ever Jemonstrated.

T

Th:s type of seif-ta.ght control system couid
rep.ace manual sw:tches and valves in tne
marcfasturing of Jhemical industries. For example,
a transputer functioning as a controlie:r coulicé learsn
hee t: Randie the £.0w of 1ncoustr:al s.u:tries, which
have vefy :nconsistent Jensit:es and so benhave in a:
fashion. At the moment., Compieax

tnis, whele A §p.ant may need to mix
siurr.es, atrte us.ally
nani.

unpredictalle

piot.eTs [Lke
Frec.se

n.nitored anc

Yoeeme 3Gl Jifterent

SontT vi.ed by

rased ¢ the skeleton of
the backwasrd aind
head to wigg.e the
takes advantage ot the fact that the
identily the linear positiun of ts

arn ordinary printer, anl
forward m
poie. It
printe:
cartridge.

Can

The students have titted opticael sensors to the
print head, whivh mun,lul the angie of the poie and
the rate at whi-h tnis angle 1s changing. The a:m
1s to minimise the rate of change in the angle and
keep the pule as cluse tu a4 vertical position as
possible.

The ".eartingy” scftware, written in the
transputer’s own deveivpment ianguage, Occam,
requires a very large amuunt of computing power.

The transputer cvan eas:ly provide this, because 1t
uses parallel processing, handling several pieces of
data at on.e.

The algorithm uses a form of logic xnown as
Michie's boxes to leatn how to bdlance the pole.
This process was invented 'y Donald Mic.ie, a
pioneer in the field of artifictial inteiligence.
The software quantises four parameters of the
movement of the pole and cart system. These are
angle of the pule and 1ts angular velocity, the
velocity of the cart and the length of the track.

the




There are hundreds of
parameters,
“bon”.

coal .nat
each of which :s Ccalled a scliware

Inside each box 1s a sw:tch which car move the
Pcle to the lefr or right. The scftwaze has no
ccnlept of the leagth o1 mass ¢! the pole. but
simply ledrrns which boxes are “good” or “bad™. Good
boxes are those which rescli: i1n tné pole balancing
for & significart length of time. <The scfrware
takes notes of bad boxes which cause 1t tc fa:l,
tries to move only int. good bixes. At first the
system fails frequentiy., out afier abo.t 7C attempts
it can balance the po'e {cr up C three Tinutes.
(This first appeared i Nes Scier::st. Londor,
12 November 1986, the werexiy review ot scCience and
technology)

and

Disaster recovery

Flood.
Armageddor.
d:saster will taxe.
tc e prepared.

Terrorist Attack.
torer a

But aoes. yie Rave It
Tradit:onal.y. Gisaster reccverly

p.ans centred orn the df centre - afte:r 2a.l, nat s
where the computers were. DBul wiih The
pT revsiutiorn. the adv 2! Jdeparimenta. COTILILTS.

ard tne add:itior. of newer and mc:e widespreas
appiications to IS's wOTx 033, A2 Corpoiate-w: e
d.sasler recovery systemw maxes sense.

One comparny has developel Jus: s.h a syster
Re-cveryPac, from Prcf.ie Anaiysis Jorff..
Ridgefi1eld, Conrn., taxes a data base apyIsacl
disaster recovery plarning, ai.cw:
1n cne place ¢! any number cf Zisascer
p.ans, ing 3 centra. se: cf
Th:s facilitates co-ordinaticn 28
tne company. Further,
data would be Z.str:.bu
guarding against human

ng the dexe.-,"
recover

ccrporate dats.
the p.ans, S3
the

carp:
g.2anc

ary charge in
tez
cversight

The pc-tase? Recoveryka~, wn
Faradex data rase scftware. -
includes gu:iderc-us, forms f°r 2a
project fanagerment C3p.li.ities,
RiskPac,

Sum
Prol..e Ara.ys.s aata ccl.ectiorn
can dbe inciuded i~ a3 piacxaze w.'h Re-over ,Fa..

Profile Analys.s cCia:ime
approach 1t uses in RecoveryFac 1s unigue.
evidently popular. toL: the Company reports
30 sales since March. (Reprinted with permiss;on of
DATAMATION' majaz.re®, 1S October 1968,
copyright by Techn:i:cai Publishing Comgpany. A Dunn
and Bradstreet Company - a.. rights reserved)

that the 3ata tase
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Software viruses: Pc-hea!th ener; numdbe! orfne

A few days before Tranksziving last year, a
student at Lenigh University checked out a software
disk from the fmicrocomputer laboratory. Within
minutes, he returned what he believed tc be a favity
disk and asved for ancthe:. Before the day was
over, this scenario was repeated dozens of times
with students checking our floppy disks at the
15 microcomputer iablrator.es a ross campus ar?
teturning ther immed.ate!y; a3 inoperable. Offi::a.s5
at the Beihl.ener, Fa., universitly knew something was
dreadfully wrong. but they couid not esplain what
had caused disxks to go haywire.

Unbeknownst to
the un.versity s
software Virus

students and staff at the t.nme,
computers were aff.icted by 3
a smal., mis-hievdus piogram
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wIitier by & haciker as a praclical joke o as an act
0f vandal:isa. +Viruses. like neir riological
counterparts, ate prograseed to reprod.ce rapidly.,
dez:i:tate hosts and spread l:ke wildfire through 2
variety of carriers. Fortunately for Lehigh’s
compgter users, the schnol’s software analysts
Quickly 1dent:ifiel ine errant software arnd devised a
“vaccine” prograr. withir days of the initial
coamplaints, they had apparently eliminated the virus
froe softvare i:ibraries in the microcomputer
iadorator:es. St:iii, the virus had infected several
nundred disxs and probatly disrupted tue work of
just as many studerts.

Aithcugh Leh:3~ University recovered relatively
unscathed from .ts !xrs: bout with a computer vitus,
the well-putlicizel case augured the newest - and
perhaps the mosT frystiating - probiem in pC
maintenarce: J.seasel scfiware.

More and more nformation systems managers ate
Frec:ating the aestruct:ve potentia. of this

p.s:iew alte: watcring vir.se$ spread through their
irstaliaticrns faster than the comror cold. Tre
FEINICI04S attacxs have affeltel personal cosputers
the MCST part, 3.thoujh mairtrames can function
as carriers and transfer viruvient code tc other
Fs. linothe past six montnhs, viIus reports have

tee: LelifS wlin -3 freguency. an2 the
Vvirs.ent siitware €lerernce t- D.Siness,
J.vernment Or acaler.ic loTplters.

E.er CITmercially
r3s Leew nfested wito

Seaztie-tases Alils C
March in copi.es ¢ 1t
design progra=. Tr

L4
rarm.ess “messaje !
passeld 2 A.d_s £, 37 :V.;zn: what p.epares
training disks fc- A Zcntarinated copies of
the software were & .ted to retaii: outlers feor

$ Y

2 ftew 3ays befcre the .eT was d.scovered.

wnile
t.2.ogy cf
tne marxert

users areé pu.lI..rn3 cver the aratomy and
viruses, s_.fiwate vendors arte rushing to
w.th vasline prigrats 3esigned tc detect

or guasrt viru.ent ci3e. Jonr MCAfee, president of
Irterpath Corp.., Santa Jiara, a fira that sells
severa. anti 2i prod. ts, xrows of more than

25 d:tferent viral g

47z an? ne says the .1st is
growing. c.Isv.y witn tne Nitionai Bullezir
Board Soviety, a Santa J.ara-based, non-prof:t
organization dedicated to certitying communications
experts, McAfee's f.rm routinel.y analyses viruses
and catalogues their behaviour patterns.

nlIn,ng

Most viruses kniwr toda; were originally
implanted by the hacker-author ir existing systems
software or appiications software on a pc disk.
These vira. !t sts :n:,ule systems boot blocks and
operating syster ut:.:ti1es. The virus may be
appended to an existing program or cle-efiy embedded
in the program’'s code.

wher. the prcgrar 1s executed, the virus seizes
contro. of the compute:r and tries to replicate
1tself ty Copy:iny the 1iral code tc a nor-infected
program oo the same .r ancther disk. After
reproduction or atlem ed reproduction, which 1s
carried cut reiative.y Juioxkly sc as nct to draw the
attentior of the use:, the virus transfers control
to the host program.

re roduction, which
the disease usually will

Following a per:od !
varies from virus €2 Vifus.




surface by making some powerfu. and del:berate
desonstration of its presence. This Jdemonstration
ranges from a benign - if annoying - display of a
scCreen message, to the erasing of a hard disk
wvithout warning. While inflicting damage, viruses
have been known to taunt users with messages.

Never, better-designed viruses. however. tend
to mimic their organic-life counterparts., making
self-preservation and global infection top
priorities. They discreetly clone themselves and
place copies on all available disk media, especially
floppy disks - the conventional path for
transferring programs and data between pcs. The:ir
destructive behaviour is tied to an incubation
period, so the virus w:ll have ample opportunity to
reproduce and the user will be less lixely to
associate subsequent problems with the acquisition
of the infected software.

Some viruses are programmed to do no harmful
actions for a set period. Depending on how they
vere designed, they could be program—ed tc reproduce
or lie dormant. O:hers are triggered by a specific
date. Still others link activation t¢ randot
intervals or a predefined cycle. For example, a
spread-sheet virus may slightiy alter the results of
a recalculate cperatiorn every hurdredth time 1t 1s
executed.

1denti1fied and removed from a
tne majlr cha.ienges :s to prevent

On-e a v.rus .s
system, ore cf
reinfection.

The medicine a user carn buy off the shelf for
fighting viruses talls intc te:> gererai categories:
programs that help prevent viruses and programs that
help determine whether 2 system has been infected.

Programs that prever: viruses aze typivally
terminate-and-stay res:dent programs trat monitor
systems activity and watch Characteristic vira.
replication activi.ties. Tney checx al. disx reads
and writes an3d generate a warrning messaje whern
potential viral activit.es are attempted. Such
activities include writes tc exeCutatie programs,
systems device drivers, and budt bLiovks. This type
of protection has the advantaje of stopping viruses

for

vefore they enter a system; howevel, Viruses can be
writte- to circumvent it
The .econd categuly of vifal grotect.un

software, programs that help :dentify an infected
system, must first be insta.led on a known Clean
syster.. These programs work by periocdically
checking key information on the system disks {such
as fi1le date stamps, sizZes, and check-sums, amung
other items), looking for changes that wculd
indicate a virus has infected the system.

Vendors of vaccine software admit that theirs
products are effective only against known contagion
and will likeiy lag one step behi:..d the latest
mutant strains. Not only will new jeneraticns of
mutants be more resistant, they probatly will be
much more difficult to detect because of increased
complexity.

Some new viruses operate subtly with random ang
intermittent behaviour to ensufe surviva.l.
(Reprinted with permissior of DATAMATION'
magazxnoc, 1% Outober 1968, copyrignt by Technical
Publishing Company. A Lunn and Bradstreet Company
all rights reserved)
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How te maxim.ze the satery ! your 2:isks

Ccomputer viruses rarge from crude, simplistic
software to extremely siophisticated programring that
may wvell be the work ot several people. wh:ile 1t 1is
impossible to eliminate tctally the possibility of
infection from these viruses, there are practical,
commonsense ways to min:mize the risks. The
foliowing material summarizes recommendation from
virus victims and the vendors of antiviral products.

- If you are booting a pc from a floppy disk,
always use a single write-protected copy of
the originai system disk. Booting from
borroved. unknowr or multiple disks greatly
increases the chances of infection.

- If your pc has a hard disk, use it for
booting 1f possibie.

- Treat all public doma:in software and
sharewvare as if 1t were infected. There is
at least one virus that masjuerades as
software that gives instructions for a
populare snareware vaccine program; while
displaying instructions or how to combat
viruses, the viruient software erases the
nard disk. If you must use softivare
obtained from a pubiic soutce, exeluie it on
a standalone pc without a hard disk, so that
1t has no chance of infecting other disks.
In the case ¢f shareware, obtain a copy from
8 sesure sourve, such as the originail
author, rather thar trom a dbulletin board or
a frierd. Friends or acguaintances might in
all good faith recommend a program that they
do not rea.ize 1s intected.

- wWrite-protect all floppy Jdicks that you do
not expec: tc be writing to. Remove floppy
disks trorm drive slcts wher they are not
being retutenced. As yel, thele 1S nC
evidence of 2 virus jumpirg from a pc’s
memory to a ficppy disk that 1s not inserted
in a drive.

- Watch

til Changes in the behaviour of your
pc. Do programs take longer than usual to
execule. Dnes a Jdevice light turn on wher
there shouid be nc actaivity or the device!l
Is there a suddern reductior 1n available
memury of Jisk space’ Any of these signs

could be symptoms of viral activity.

wWhen using resources un another person’s pc
(a laser printer, for example), transfer the
necessary ddata or & disk that contains no
executable code. Exposing executable
programs to foreign pcs increases the
chances of vital infections.

- Wher using a pubiicly accessible pc, tutn
the machine off tu clear its memory from
vifuses possibly left behind by the previous
user, and then turn 1t back On to begur
wotk. FKebooting in i1tself will not
necess rily viear a virus. The machine mus:
be powered off.

If you must work with high risk software,
namely., pubiic domain software o1 shareware

Gf abh Aaf. envir noent Xnown to have viral
infections, cvonsider the use of antiviral
agents.




(Reprinted with permission of DATAMATION'®
magazine€, 15 October 1988, copyright by Technical
Publishing Company. A Dunx: and Bradstree: JOmpany
all rights reserved)

Viral! invader spreads havoc in American compute:s

Thousands of computers across the US were
brought to a hait for up to 36 hours when one of the
largest computer networks in the world was invaded
by a highly sophisticated software virus. The virus
destroyed no files but spread rapidiy and clogged
computers with useless information. Internet, the
network it attacked, links computers at about
600 sites in the US including universities, NASA
institutes and the Department of Defense. As many
as 20,00C computers were infected with the virus.

Delays while the computers lay 1dle during
purging will cost an estimated $100 million. A
spokesman at tne Defense Department denied that the
virus had breacned national security. Classified
files were not involved.

As word spread that the virus was Jumping from
computer to computer across the network, some
institutions were reluctant to act because authority
could not be obrained to close down compurers or to
shut gateways to other computers. The probiem was
compounded because the virus was first detected :n
California a night.

The version of UNIX i1nvaded by the virus was
deveioped by the University of Califdrnia at
Berxeley. The software, known as bBerkeley 4.3,
cn VAX computers made by Digital Equipment
Corporation of Massachusetts ard on wcrkstaticns
made by Sun Microsystems of Ca.l:fornia. Both
computer systems are wideiy usel by Internet and :ts
subsid.ary networks, Arparet ant Milne:. These
networks typically transfer unciassified materias.
between universities, research lawvoratcries and
contractors for the Defense Department. Trey are
also linked to oversea:s netwcrks - the virus 1s
believed toc have spread tc Austral.a and to the
Federa. Repubiic c¢f Germany.

Turns

The Berkeley scftware contained a "de-bug”
fearure designed to track dowr problems in the
excnange of electronic mai.. The feature was meant
toe prefix connections with other computers before
being removed.

The virus, which cortained about 50,00C bytes
of program and 5,000 iines of code, would have takern
several months to write. The virus - which some
people refer to as a "wocrm® because 1t replicated
itself without damaging fiies - used electronic mai!l
to send a 100-1li1ne "trigger” program to a target
computer.

The prcogram was able to bypass the "de-bug”
feature and reconnect with the parent computer.
Once reconnected., the trigjer program copied the
rest of the virus i1nto the computer "victim”,

But, according to people who have analysed the
program, the vitus rampaged through each computer
quickly filling up entire memories. The
instructions told the virus how long to wait before
copying itself and how many coples were to run on
each machine. (This first appeared .in
New Scientist. London., 12 November 19886,
review of science and technology)

the weekly

CSA responds to threat of hackerz and viruses

The UK Computing Services Association (CSA) has
tirally responded ty the growing threat to computer
secusity posed by hackers and so-called software
viruses.

i1he group has issued guidance on how to
prevent, detect and recover from security risks to
heighten awvareness of the need for data security.
now a legal reguirement of the Data Protection Act.
The CSA hopes the advice will help guard against a
repeat of the network chaos caused in the US when
a rogue software program jammed thousands of
computers.

The American incident occurred when a student
prankster inserted a programme in a defence network,
intending it to live there, undetected and
harmless. But a one-digit slip-up in the code
caused the program to mult:ply itself across the
Arpanet system, the US Department of Defense
research network.

It also cripp.ed thousands ¢! computers through
Internet (an internatiornai computer network) at US
universities and government research laboratories.

The CSA note offers on.y generai advice on data
security as it sajys each crganization's security
needs are Jdifferent.

The CSA note trief.y Jdefines some cof the
terminology used to deslrice the more common
software risus, like attaceks from logic time-bombs.
Trojar horses and viruses. It also defines
upstream. 1n-house and downstream risks.

Trese i1nclude risxs to the computer service
suprlier whe buys packages:; staff introducing
grotiems by accident or design; and the risk of
trhose witn access to products elther faiiing to
comply with secur:ity rejuirements, returrning
corrupted preductes te customers of piraiing software
and modifying 1t. (Scurce: <Computer weex.y,

17 November 1988)

‘Desxtop’ much more than words

Like any craftsman’'s tocl, desktop pubiishing
does not give good resuits irn the wrong hands.
Desktop pubi:ishing equipment puts many of the
graphic designer's tools into lay hands, but does
rot give its user the skill or visual flair the
designer has gleaned fram his training. DTP
software makes the technical elements of design
accessible to everyone, but there 1s more to
successtul document producticn than being able to
line up text with pin-point accuracy. Early efforts
often tesembie typesetter’'s sample sheets as
typefaces, column widths, font sizes and line rules
litter the page with merry abandon. The result s
invariably a mess, despite its technical
virtuosity. The design of a document should be the
servant of the i1nformation it contains, not the
master., If it attracts attention away from the
text, 1t nas failed. A good starting point is to
switch the computer off and spend some time
gathering & numter of documents aimed at the same
sort of readership as yours. Look for common design
features and make a few fundamental decisions about
how a document w:.ll look. The majority of books,
magazines and newspapers select their body copy
typefaces from variations on no more thar a doien




old favourites, many of which are almost
indistinguishable from each other at a casuai
glance. This is purely on the grounds of
legibility. Once this basic criter:a has been
estadlished, it should be followed consistently
throughout the document. Disciplined editing can
improve the :impact and readatil:ty of the message,
as a careful rereading can revea. redundant words or
phrases which would be better el:i:minated. Further
detailed editing may also be needed to eliminate the
piquantly named °"widows and orphans™ - the first or
last line of a paragraph which spills over the
bottom of a column or page. In human terms, one of
the dangers of the desktop publishing process 1is
that too much can be done by one mar.. If the whole
document, from the initial copywriting to the
design, proof-reading and printing, 1s handled by
the same individual, silly mistakes often survive
right through to the finished product. (Socurce:

The Times, 19 Septemder 1988)

Two new desktop publishing programs

Desktop Publishing ras recerntly rece:ved a
couple of shots in the arm. The tws leading
pc-based programs have boin been improved in the
last few months. Earlie: this month, Xerox Corp.,
Sar Diego, brought out a new reiease cf Xeria
Ventura Publisher, as we.l as a soupeld-Jf versio:n
aimed at professional publishing applicatiors, and a
versior for use over a netwcrk. In May,

idus Corp., Seattle, began SRIpp:ng :tS New VeIs:in
of PageMaker.

According to Dataquest Inc., Sar Jose. Xercs
Ventura Publisher 1.1 hcids 62 per cent of the
MS 'DOS-based desktop publishing markez. Xerox 1s
advertising increased ease of use anud ease of
training with release 2.0 of Vertura Putl:isher.

rthur E. Coles Jr., vice-president and genera!l
manager of the Xerox desktop scftware urnit, says
traz the new version alsc has the ability 2o do
colour separations.

The new version is priced at $835. The upgrade
price is $85, but discounts are availabie to users
that subscribe to the Suppull pregram. The
Professional Eaxtensicn module, which provides

advanced desktop publishing features and sugport for
larger documents, is priced at $595.
According to Coles, the Ventura product is the

first pc-based desktop publishing program tc come
out in a networked version. The networked version
is targeted at work group applications, such as
newsletters and annual reports. Pricing for the
Network Server has not been finalized.

Aldus Corp.'s spring release of PageMaker,
which Dataquest estimates to hold 34 per cent of the
MS/DOS-based desktop publishing market, was
garnished with the following features: user-defined
style sheets: support for long documents; enhanced
graphics capabilities, such as the ability to wrap
text automatically around rectangular graphics and
customize wraps for irregularly shaped graphics;
and user intvrface improvements, including built in
templates.

PageMaker 3.0 is $795. The upgrade price is
$95. Por subscribers to Aldus’ Extended Te:hnical
Support Service, the upgrade price is $47.50.
{Reprinted with permission of DATAMATIONT
magazineS, 15 Septemoe:r 1988, copyright by

L 1]

Tecrr:cal Fubiishing Company. A Dunr. and Brads:ireet

Company - all rights reserved)

Taxe a3 copy

Computers chew up data,
discs: users deiete wanted fijes, mess ufp software
and mislay intormation. Chaos lurks perpetualliy.
ready to pounce the moment yOou reiax. The causes
are many and often mysierious. One cause is that
microcomputers are seldom protected against
fluctuations in mains voltage. A sudden sharp
change 1n the electricity supply car upset the
delicate constitution of a chip and cause such
indigestion that work is wiped off or the prograr
being used is degraded. Switching on an electr.c
typevriter plugged into the same circuit can send
down the mains catle an electr:cal spike on wnhi. h
precious work 1s impaled. Clumsiness, lgnorance. oI
the innate viciousness of inanimate objects causes a
foul-up. After the first time an eaipensive prog:am
vanishes, another convert 1s made te methodical
procedures for xeeping cop:es cf everything: the
bacw up. have bLeern =t 1% some time heve
strict ruies for frequent and reg.lar copies: Mane
a copy of every program as suon as recelved and wors
only from cop:es. In additicr, at re3jslar intervais
you Mmaxe a routine COpy ©of al. working data files.
Eit in m2ny businesses the v..ume of Jate tc be
tacked Yp wou-3 reguire a icnj; series of floppy
disrs anz that would be an il T bore. One
a.%eInatite IS an ealernal narz 3.30 drive plugled
intl the back of the machifne. onto Wnich back-up:
trom an :internal hard Jdisc can be made. B.t the
Copy rema:ns next to the original on the same desk.
Fur 1ea. security they reed to be separateld.
kecertly we have seen tne arriva. Of Crives with
temovatle hard discs but protab.y a cheaper opt.on
i1s the tape streame:r. It has the d.saijva:tage cf
teing slow tc record and access, and the cassettes
are grossiy overpriced, but On the wWhnole it 1S5 a
simple arnd straightfcrward syster. To save time at
the Copying time you caf Fut reiatively statvle and
fixed fi1les ontc cre tape wh.:n need .t be updated
every time and reccrd reg.iai.y chiy those tnat

iuse programs and ruln

Fecpie wno

Lwernierl

change. The marlr healtr hazard 1 computing 1s not
from the much-Jdiscussed VIL tadiat.oi Dbul high bavod
pressure from the fury arnd trustrazic: ¢t the
notorious aaaaaryh factcr. Systemat.c bLacKing uf

may help you live ionyer. (S uftve: The Da.ly
Telegraph, 22 August 198¢€;

Compute: logic

If the computer were aske?, "Car you te.. me
the time?” 1t would answer logically and correctly,
“Yes®. Of course, this wuuld not be a satistactory
reply. Scientists in Munich are trying tc teach the
computer to understand what 15 actually meant by
such guestions. Their computes "Spicos”™ in Munich
has already made some L:ugress in this directio:..
Using 1ts vocabulary of 1,000 words 1t 15 estimated
that it can form 1.5 mil.iicn sentences. However,
they are extremely simple sentences. The computer
does not understand subordinate clauses, dia.ect
throws 1t into utter confus-orn, and it also has to
make a pause between each word that is spearws. wher
talking to people the computer has tc process huge
masses ¢{ information, which woull eve: Le a probiem
for the .argest supercomputers. All the same, the
scientists believe that “Spicos” wiil, in the not
toov distart future, be capatle of giving
Spukeh
for exarole

satisfactory information i feply to
subjects,

questions on Certain special




medicine,
events.

literature,
(Sovrce: Sca.a.

share prices or coming
¢ NovemZe: 198c)

Databases

TEKTRAN (Technology Transfe:r Automated
Retrieval System) contains summacies cf 6,000 vriel,
easy to read summaries Of the latest research on
genetic engineering, safeguarding crops and animals
from diseases, bioclogica. control of pests, human
nutrition and other fields. Write: James T. Hall,
National Technology Transfer Co-ordinator, U3DA-ARS,
Room 403, Bu:lding 005, BARC-west, Beltsvilie,

MD 20705, USA. Tel: (301) 344-4045.

SEPASAT - Survey of Economic Plants for Arid
and Semi-Arid Tropics - is a databank which aims to
collect and preserve knowledge &bout the local uses
of plants ir. their native areas which are be:ng los:
as traditional custom collapse. It ccllates
informaticrn or some &,00C piarts from the dry
regiors which have beer repiried useful but have
been comme:rci:a..; exp.c:ted. wr:ite: SEFASAT, Royal
Botaric Jarderns, Kew, Ub. {(Socrce: De.eicprer:
Forur., XVI, N. €, Novemter December 198¢&)
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Adapraticr ¥ dats rrocessing tel

Rs a Morcccan, an Egyptian, <r 2 faudi, one car

use daza processing today withiout resoIiting to
English ¢r French. PBur most of the systems be:.ng
oftered core from atrcad.

The press.re current.y be.ng
data processing techrclogy to the
rntended v szfeguary

a

generated to adapt
Rrat.< language

aprpears tne economic and
Cuitura. :nterests oI tne A: From
MIILCTC to tne Emirazes, the

ieg.l8.3%.i0° Teéju.ring the in S Arac:ic or
data Process:ing app..oat.ons

widespread. Tnius, rre yse - a3 in data

processing has nle Lel”

resea:cr ar3d entered trniyt ot

Asoordirng v trne Pierre Aot olr LvL. (BATY
consu.tang £.Im, thne Aral il MaIWel ans>. Iled some
10,300 worsstations during i%br-2%e’. This pProv:ces
a measury of 1ts I1mMportance. Moreover, all the
producers ¢! Zata processing ware have unierstood
that, tC te afle to fenettatle RIS Malse”, they
must cffer systems (terrina.s, persona. compaters,

printers and Arab.zatior software) capable of
word processing in both the Arabic and Lat.n
alphabets.

what basic concepti- must go into these
"bilingual” systems? The first 1s "contextual
analysis”™. The le~ters o! the Arabic a.phabet are
very clecsely linked tc one another and car assume
four cCitferent fo.ms depending on the:r positicn
within the word. The same letter 1s written with
slight modifications depending on whether it is
located a: the beginning, withir, or at the end of a
word; and depending on whether 1t is 1solated or
not from the rest of the text. They also difter as
to their calligraphic asnect. The Alif 1s narrow,
wnereas 'he Sir 15 troad. Uriike text written irn
the Lat:n alphater, Aratic teat therefore cannot be
displayed by a mere juxtapositicn of characterss,
For every character, ar. algorithm (the “ontextuai
analysis algorithe) Tust sele. 't the corrett form to
be displayed.
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Tre second essent;al point 1s "cffsetting”.
Apart lrom the fact tha: the to:m cf the letters
differ, Arabilc s writter from rignt o left. A
biiingual terminal therefcre must be able to display
words from left to right {English ¢r French, for
exampie! as well as from right to left (Atrabic).
"Offsexli.g" consists Of totally masking the
directicr of the display from the standpoint of the
applicational software, and of considering a
biiilngual text as 1f it were a normal text. The
software involved must thus function as an inte:zface
between the image on the screer. and the screen
1tselif.

The third important point for the realizatiorn
of a bilingual word processing system is a standard
for the coding of Arabic characters. Some .( years
agc or so, most designers of bilingual systems used
different cod:ng techniques. The result was a
proliferation of customized facilities., adapred to
specific configurations of hardware and scftware,
a.ud decideliy incomgatitie with one another. “This
incompatikility.” according to Adel Chalouh:,
president of Integrc (p:odecer of tili:ngual data
process:ng hardware), ":s found amorng prodscts of
the same producer and ever amcng d:fterent versions
of the same product. This nas a.. led tc numberous
inconsistencles, severel; nand:capping Arab users.”
It was specif:cally to remedy thn.s s.tuation that
tne ASMI (Arari. Standard.zaticr and Metroliogy
Qrganizazion) in 1982 adopred a set of Arabic
characters w.tr a ?-rpit ccie for the exchange of
data. Tnis Code, mnowrn as ASMC {43%, ras still nct
wOon universa. approval, but it nas opened the way to
data processing transparency between the Latin and
Arab:c alprabets, enati.ng porrati.ity ¢f foreign

rograts and systems withoud the need tor any design
or pnysica. modificaticns whatever.
Tre Europeans anc *he € t0day the
2

MoOSt all.ve ir the Arab.z

. rrovess:ng.
Ji. the Cctnhner nasl3, the <o investMmerntls
in thic sector ty Arat.i: -o ¢ arfe reg.igit.e.
Moramel Azzed.ne, maniger < Z. ctates, "A few
ears ai’, the represenistl the Arabic
cluntriec at the Un:ited Mations anc UNESCU worked
togethe: te ga.: acceptance ! Arar .. as ar oft.cia.l
work:ing languaje In these w. .ntefrnat:.n3l bodies.
To , tre Arar.o 4a3%a protessin: spe’.alists need
te co-ordinate tnelr etfirrs v ers.ie that Arab.-
1S tawel int. account from the very start by the
designers ! coperating systems (M3 -Lus,

UNIX, etc. ...) and by the des:gners cf compilers
(Basic, Pasca., C, L4G, etc. ...) and application

software (word, DBase 111,
based on trarsparency.”

etc. with desig:s

cee )

Arabs must also not lose sight of the fact
that, if foreigners Aratize the:.tr products they do
so with the scle aim of accessing the Arabic
market. Some projects, like that ¢t the Al:ph
Institute (France), nevertheless, do have cultural
aims. Notabiy, this Institute, headed by the young
"beur” engineer Rachid Kechid:, has developed a

Universai Islam.. Data Bank (BULI) (see
J.E. No. 1306 and J.A.E. No. 98), which, to date,
makes availavie cver 20 millior, sraracters ¢f data

and ovet 534 programs. This data bank contains the
entire Islami- rer:itage (FKorarn, traditicr, law,
dogma, histcty) and can be accessed by way of the
Telete! netwurk and by ar;, persenal computer.
(Scurce: Jeune Afri.que., 4 May 1988




Arab:zation: wWhe does what

(This 1list
NCR,

is not a2xhaustive. Large-scale manufacturers, such as IBM, Bull. L:isys,
... etc., who also offer Arabized products, have nct been included.)

Country of

Firm or institution origin Principal products

ACTIFS France Software on Arabic morphology and grammar drills, designed for
secondary school pupils and undergraduate students, for Thomson
and IBM computers.

ALIPH France Universal Islamic Data Bank (BUDI): trilingual: Arabic,
French, English. Software on Koran, Hadith, Muslim law, Muslim
history, prayers, Arabic language ... etc.

ALIS Canada Bilingual terminals. Arabization software. Arabic-Latin
languages printers.

ALT France Bilingual data processing systems.

APTEC United Educational games, strategy, simulation.

Kingdom

Arab Leagu: Documentation Tuailsia Aliph Bibliographic Data Bank on HF 3000 andé Falcon Arabized
Center Minisis microcomputers.

Arabic and Pedagogy France Computer-aided instruction software tor both secondary school
Association levels.

Association of Arabic World France Unification of data processing terminologies. Publication of
Data Processing Specialists bilingual data processing dictionsries and of data processing

educational books for children.

AVERROES France Islamic data tanks.

B.B.S. S.A. France Office automation and multilingua. communication softwares fot
microcomputers.

CASH Saudi Arabia Computerized English-to-Arabic translaticn system.

Lebanon University Juridical Lebanon Islamic law data bank.

Data Processing Center

CIMOS France Arabic-Latin languages terminals, bilingual word processing, PC
Arabization software, bilingual plotter.

CNRS/University of Lyon 1 France Software for M05 in nano-network and compatible IBM PC.
Publication of bilingual texts in Turbo Pascal.

CREL International France Atabic-lLatin languages terminals, Arabic-Latin languages dot and
laser printers, Arabic-Latin languages data processing.

DIWAN United Multilingual software, word processing, educational programs.

Kingdom
Falcon United Bilingual office autom.tion, multiple-user bilingual network
K ingdom systems.

Gachot France Computerized translation system: English to Arabic, French to
Arabic.

Ganymede France Arabization software.

1DS [International Data Soft] Tunisia Software for Macintosh computers

IERA {Institute of Studies Motocco Coding and Arabic script standardization p.oblems. Bi-alphabetic

and Research for terminals.
Arabization)
Arab World Instivte France Documentary data bases (monographs, films, auvdio visual

documents) for HP3000 and CIMOS terminals,




Firm or institution

INTEGRO

Language and Data Processing

Micro Hexa
Microgenie

Sakhr

Spectra

Nejma System

University of Lyor II

wang

Country of
origin

France

France

France

France

Kuwait

Frarce

France

France

United States

Princ:ipal products

Data processing engineering, multilingual (Arabic. Greek,
Cyriliic) office automation and data processing systems,
satellite data and image processing.

Software using Arabic and Latin language fonts.

Arabic Macintosh Plus.

Arab:ic word processing, Arab:ic, French, English Koran software.
Arabic-Latin languages Sakhr microcomputers, bilingual
peripherals, educational, Koran, word processing, ... etc.
softwares.

Multilingual softwares.

Trilingual (French-Arabic-English) syntaxic and probabilistic
system of i1ndexing and searching for textual data.

Expert system for computer-aided instruction.
Arabic versior of PACE [Professional Creatiorn and Creatiorn

Environment] and of Wang Office. Wwang wcrd processing
(Colis Pslyglct) 1s to be added to these two products.

: vt toras of Arabi. Charaftere and thelr
Latin alpiste? tguiva.ents
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Look and learn computers

One of the core areas of research on the
fifth-generation computer aims to produce 2 mach:re
that can talk to humans in their own “natural®
language. Icot has spent much of its time over the
pas: seven years developing systems to make this
possible. The result so far is a system which can
read and understand sentences in Japanese, then
answer questions on the text.

The system, known as Duals (Discourse
Understanding Aimed at Logic-based Systems) works
with one particular piece of text, taker from a book
useld by ll-year-olds 1ir Japanese schoolis. It
contains 2,000 different words 1in 20C sentences. In
orde: to understand any other piece of text the
system would have to "learn”.

At first Duals would be fairly slow, and
sometimes wrong, when answe:ing questions on an
unfam.l:2r Ciece of text. For exampie. it would
nave to learrn that an animal can be a f{our-legged
beast cr a foctball hovl:gan, depend:ng on the
conteat.

Two researchers frorm Icot showed that Duais has
te mars inferences and sclve prodblems .n order ¢

rep.y 0 gueszicns. It Zoes ncT simply compare
Phrrases ir tne guestiorn and ICn ther Wilnh sim.oiac
the text. The f:irst sentence ¢f the text

grraczes in
i$:  "Mar’s continued ex:stence or Earth s
.rseparatly depender® oOr. the blessings of nature.”
Dia.s takes .l seccnis to wOoIx Oul the answer =0 the
qgeest1on: "wnat does man Sepend on 0 continue tC
be able to live on Ear:n?® Firs:, one module of the
system MUSt wWork out tnat man [.ves cn Earth,
tecause that is nct szated direcily :n the text.
Tnen another moduaie f:nds the subject attacheld to
tne worsd “depencdent”, and another CoOnsirucis ar
arswe. . (Th.s firs: appeared ir. New Scient.s?.
Londurn, 1% Delerber (988, tne week.y review of
science and technclogy.)

Expert softwere teaches a.r traff.c cont:ol.iers a

_ersor

Tne UFE Civ.. Aviat:ion Author.ty has awarded
Logica, one cf Pritain's leading software houses., a
twe-year Contract ¢ devolop "intelligent” softwa:e
to tra.n young air t:raffic contrcllers. At the
hear: of the software wi.. be a series of
“xnow,edge-based systems*, software tnat relies on a
data base of rules of thumb gathered f{rom
experienced controllers.

The training system, which should be ready by
next summer, will be krow: as Aviatior. The College
of Air Traffic Contro. at Bournemouth will help to
design the system, which will guide cadets through
the course according to the:r knowledge and
experience, judging the pace of esach student as the
program runs.

Logica claimr that
that will be built i
the system urigue.
s:ore a profile ot

*he level of intelligence
the scftware i3 what makes

I+ wil. adapt tc each cade:, and
that persorn and ris leve. of
sk:.l. Tne subject materia., which w.l. appear as
computer graprh.cs, &8s tex: Ot as video, vi.. take
the studernts throughr f.:.gnt theory, a:ifcraflt
performance and aircra’t recogr:lion.

-~
()

The air traffic training
the syster when it found that
students, vho perform wel. 1n

college commissioned
even its brightes?
tests of theory, often

come unstuck when they face a rea. s:ituat:on. The
systemr a:ms te bridce the ga; betveen the classroom
and rea! l:fe by sirm_let:ng an a.:%:eld

This prototype has three knowl eldge-based
systems beh:nd :t, each wizh a se: cf rules which
experienced cont:ollers use to maxe their
decisions. Fvery instructior tha: the studern:
out to an aircraft cr to other vehicies, such as
fire trucks, is disglayed on the screen. A: the
moment, fully tra:ned controlle:rs s::.. rely on
strips of paper, or which they jot down the las:
instruction they issued to each aeroplane, such as
details of wind speel or atmospher:c pressure.

sends

The clever part of the system is that it notes
the student"s mistaskes conztinuous.y. It has :ts own
knoviedge of what eacn of the venicies on the
airfield wants to do, and whether each is sexisfied
with the commands it receives. The system bui.ds up
a profile of the cacde:'s performance, and a p:i:cture
of the streng:ns ari weaknesses cf each student. [°
carn ther create scenar:5s where the ~-udents have tC
practise tne.: ind.vidua. weax po.nts. Some of
Br:tain’'s mos: ad.anced ai:r < cortrol.ers have

~zatfi.c
thar it .S

vsed the system, and ever they “ n2

uncanny n :1s ab._:%y ¢ p:io« Sut thelr
weannesses. (Tn.s f.:st apreare’> o Sc.er® .
Londecrn, 27 Septermier (388, 1ne week.y rev.ew cf
sc.ence and Tecnnllugy.!
V1ii. COUNTRY REPORTS
Australia
Sof-ware oppcrranit.es dowr ander

Despite its re.atively srall s;2e in wor.2d

terms tne Alsira..ar JOTputer rarxet (s 2 l.e:xce.y

corteste? One, wiin rew players chliniing vt enter
the fray. It: :1s dor.nated zy 'he A—er:cans ani tne
ritish, or the cre ha: i, wh. see .- as ar

rarket irn wh.ch produltie can e released
change. The Japenese a’.so nave 2 cinc.derazlice
Input, since they tend v.e= 1% ats a nearby
westerr marke. :n wh.ch %O test prceluclts belcre
se.ling them furthe: afield.

ksl

Trade f:gures for .9B& €7 fo:r the twc ma:n
categories c.ass:fiel by the Departren: cf Fore:gn
Affairs and Trade, "ADP ma:h.nery” (computers) and
"equipment and spare parts” (:rciud:ng sof'ware)
give a good indication o where Australia s-ands
vis-a-vis other malor world technology
figures show a massive d:fferential of near.y six to
one, with Australia import:ing $2,263.1 mill.cr wortn
of computers and software and exporting a rere
$390 million. The demand for computers and
soltware, the second bi.ggest commod:zy iter ir the
past two years, makes ujp 6.. per cent of Austra.ia's
total import bill.

It is not too surprising to find that the two
biggest exporters cof computi.ng eqgu.pmen: ¢
Australia in 1986,/8" were the United States
($696.9 millior for computers $33%2.7 rm..l.on for
egsipment incliud.ng scltware' and Japar
($439.9 miliion/sl65.6 m.llion . Ir third place
comes Taiwan, tha. mass.ve exporter of IBM-tyre
clones {$9..9 mi..10n $5.6.€ rillion) and :n four?h
piace 1s the UK ($62.1 m:lilion’S26.48 million). A
big surprise for many Austral.ans, however, .S O
f£:nd Ireland in f.2th p.Lace ($4<.5 million”
$7.7 milliion) and ranked :n s.x%h place :s
neighbouring Singapore ($52.R m.llion- $6.C million).




Further dowr the ranking in ove:all terms, byt with
a healthy zazio of equipmen: and scftware products,
are Canacda ($8.0 million’ $14.2 m:llion) and the
Federal Republic of Germany ($32.4 million’

$19.7 miliion). With no Ausiralian-owned compute:r
industry, export figures for computers are
unimpressive, but the export of eguipnen: and
software is clearly growing. particuiarly to the
United States (502.0 §55.€& m:.l:ion}, and to
neighbouring countries in the Pacific region, such
as New Zeaiand ($30.8 million $57.4 million), India
($9.8 million’/$.6.0 million}) and Singaporse

($7.5 miilion/s.d.2 milliorn).

The massive dependernce of tustralia's
information industry or foreign technology is partly
a reflectior of the failure of successive
governments tc recognize adeguate.y the current
impact of this industry and its poten:ial for
growth. The recent budge: stazerent, however, did
bring some re.ief to the sof:ware sector with the
decision to have nc sales %taix or custor:zed
software, while retairing the 20 per cent leve. on
packazz2d products. Tne recen: government decision
ncte partnership agreements wi:th multinational
ries is aisc an atterp: %0 change
recorl :n research and development.

large ma.rframes, IBM
"compatitle supp.ies” are
irroads. Governmen: departments. malce
asers °! compuizers, nave bouznt some norn-IBM
1ines such as UNIVAC, Horeywe..., Burroughs, and
2
s

cr
dormin2tes and on.y IBM

. and Cent:rel Cata have been parzicu.arly
w.th goverrment <ontracis. Ye: in the
cf the 1%8ls, Hcreywe.. and Burroughs

2 1n marwel share from 17 to S per cent,
H Japan's .arges: camputer
re: cent.

company grew

IBM's Australia sgrsidiary broke the
mar«e £or tne rse zir-.  In 1967 it
ther crn tha: pe:fcrmance., announzi.ng

of §..i2 :llicr ang an cperat:ing profit
after tax cf $49.6 mill: Data 1n .ate 1988,
nowever, revea.s that wh:le I8 s2:l1 dorinates the
ma.rframe marxez, DEC w:l. conirc. a.most ore
quarie:r cf the marwe: for mid-s:izeld computers.

In 198¢

!
H
revenve

From 1985 onwards persora. computers in the
price range $:,C00-$8,03C accounte? for
32.5 per cent of the total marke: :r value terms,
and thus had taker over from med:um-sca.e sysiems
which were 31.5 per cent of the marke: in 1984,
PC's share of the market further increased to
36.! per cen: 1in 1986. 1In 1985 the three
frontrunners in the $1,000-52,000 PC market were
Apple (18.7 per cent), Commodore (9.. per cent) and
IBM (9.2. per cent).

The

Computer research organizations in Australia
have recently come in for severe criticism because
of their widely di:ffering mezhodologies for devising
market shace. Apple’'s representaz:ves have been
particularly critical of the “fudging of figures
beh:ind a smokescreen 0f direc: sa.es, mainframes
photocopiers™. This criticism, however,
necvousness among the trad:tional suppliers with
successes of newcomers such as Ams:irad and
Cor cre. Apa:it fror the recent arrivals to the
scerie, a longjer-ce:rm threaz in the P marke: is from
the Taiwanese IBM-sty.e PJs. In the past year
Ta.wan conquered more thar 25 per cen: of the world
marke” w.th their IBM clones, exporting three
m...:on machines, worth SUS 1.3 billion. While the

and
reveals a
the

maxers of cheap clones migh: be seen as making
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contemporary teéChrdlogy more available, they are
a’.so pillagers of the technology :industry.
explo:iting the efforis of the comritted developers.

There are three main sections in Australia’'s
scftware industry: pac«aged scfitvare, professional
and processing services (includes system design and
irteqgration consu.tancy). and trair:ng and
facilities managemen:. Professiona’l services is the
highest growih segment because of the increasing
imporzance of corsultancy and after-sales support
services. A large variety of companies make up the
softwvare indusiry bu" they can be classified into
tWC main groups: those who conduc: :n-house
software developmen:z., e.g. banus. miring companies
and hardware compan:es. ané i1ndependenrz sof:ware
houses. Among the lat:e:r group there is a
sudbstantia. number of smal. compan:es producing
specializel sofrvare, or modif;ing overseas softwvare
t> meet Australiarn reguivements. There is a small
number of relatively large erterprises produc.ag
scfvware products., but w:.th a maior empnasis on
imperiing sofzware andé providing sofiware services.

In 198¢ zhere we:e
Australia, witr a turnov
having about 13,0CC empl
turnover for (961
large number c!f
reaso>naltl;: Tig
r-ayers. Tne ip

0 o

0 software companies in
£81,078 mill and
The protecteld
il:on. UDesd:iie the
27 a2re
£z snall
.7 Turnovers

ior

es

|

Cp o $100 riil:ior accoun: pe:r cent of the
tornover in the indeperder: segme (about

§588 m..l.0on in 19€E3). More ne- s per cent of
companies ir 1986 had turnovers of iess than

$S million. Many ¢! the smaller comparles either
deve.oped products or h3d ager:-:ec for overseas
azincrs. Many other enterpr.ses, s h as cormputer
nardware compen.es ani large acccunt.ng f.rms, who
were not Ostens.bly ir tne scf-ware buriness, have
significar: scftware Capac:

Pacxagez s are rader o s¢ per cent of
the marwer ard (7 1€ cirmirates .:caz:ons
soluz:ions (53 pe: cent). wnich . Jected to
TemaIn Tne raisr sejvernt r 2 - raze ¢f more

w
tra= 18 per cent per anrnim. Tre secon? razor
segment .s app.icat.ors tdiols and systems

viilities. Tne largest vert:.cel marvxe: :s the
financ.a., banking, accountancy and acrinistretive
sectors, which comb:ned with %“ne b.s:ness and
professional sectors, accounts for mure tharn S8 per
cent of the tota. packagec marke:. In 1985 the
governmen: sector grew by 76 per cent, finance,
banking and insurarce by 42 per cer: and
engineering’/scient:fic by 47 per cent. The
Auscralian PC software market was worth $34 million
in 1984,1985 and $47 million 1r 19951984, About

2C companies carve up the marke’, v:.:%h three or four
majors, and the remainds: be.r: small players. 1In
first place is Imag:ineer.nj w.'h m-cre thar half the
market, then M:crosoft and Arcam Fac.f.c, each
having about .9 per cen:. Sourceware and SCA both
have about 5 per cen: each and the rema2ining 12 per
cent is shared by smal.e:r comzanies.

Leading Austra..an comparies

Computer Power Group Ltd., based in Melopourne
1s the iargest Australian-owned sulitware and
services company. W.ih nore thar i7] emplioyees it
has offices in the ma>~: Austral.ar cit:es and in

Singapore, Hong Kong and New Yorx,

Computationrs is the leading supplier of
software packages to the F.nanc.a. Serv.ces Industry




in Australia. supplying products tor insurance,
finance. banking, merchant banking, investment,
trading and property management. It is one of
Australia‘'s largest scftware companies and it has
offices in the US, Canada, Nev Zealand and the UK.
Recently the comoany has been negotiating with major
Australian banks to develop financial software
packages for export, which have an estimated
potential of $800 million. The Australian banking
and financial industry is large and sophisticated by
world standards and many banks need to upgrade their
systems which in some cases are 10 to 12 years old.
Recently the Commonwealth Bank signed a contract
with IBM, worth 5350 million for their new site in
Sydney.

Infofink Computer Services which was formed in
1987 claims to be among the top software and
services companies in Australia and it now has a
total staffing of 200. In August this year Infolink
formed an international division based in the UX
which is expected to reap $12 million in revenues
this year. It also bought the Perth-based
educational softwvare company "Liszen a. < Learn”.
Among the areas for which Infolink provides software
app.ications are securities management, share
registry, stock control and asset management. The
company has its eyes fixed f:rmly on the European
marke: post-1992, where it hopes tc dominate certain
key sectors.

Among the other larger Australian companies two
others might be mentioned, PAXUS Financiali Systems
Pzy Ltd, and Mincom Pty Ltd. PAXUS employs 300 and
specializes in supplying computer systems for IBM
mainframes to the insurance industry. Its externsive
network includes New Zealand, Hong Kong, the UK and
Canada. Mincom, employing 110, develops software
systems for the mining industry and :t has outle:s
in the United States. (Source: Techr.ology lreland,
Noverber /December 1988)

Brazil

Semiconductor physics in Braz:l

Until the beginning of the 1970s, the
semiconductor phys.cs activity in the courtry wzs
virtually non-existent, with only a few isolated
researchers in a few universities. The activity
received a good impetus upon the creation of
research groups in that field at UNICAMP, consisting
of Brazilians recently arrived from abroad, and
foreigners. Resulting from this effort, in addition
to the training of a large number of professionals
in the field, was the project on lasers and other
optoelectronic devices at TELEBRAS' ([Brazilian
Telecommunications Inc., CPgD in Campinas, with the
generation of its own technology and the transfer
thereof to the industry.

Semiconductor physics expanded and assumed
greater dimensions during the 198Cs, with the
consolidation of a theoretical research group at
IPUSP [Sac Paulo University Institute of Physics)
and the creation of various groups in the country:
in Sao Carlos (USP and FPederal), INPE [National
Institute of Space Research], PUC/RJ (Pontifical
Catholic University/Rio de Janeiro), COPPE
{Co-ordination Board of Postgraduate Engineering
Programs), UFRS (Federal University of Rio Grande so
Sul), UPMG (Federal University of Minas Gerais), UFF
{Ric de Janeirc State Federal Uriversity), UnB
(Bahia University), and other locations, some
engaged in exclusively theoretical activity, others
in basically experimental work, and still others in
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both activities. In the engineer:ng and industr:al
sectors, there was major expans:on of the LME-POL:
and LSI-POLI laboraiories, and the advent of some
industries with laboratories engaged :in research on
devices, such as SID-Microelectronics, Elebra,
latucom and others.

Howvever, the expansion of basic research in
semiconductor physics in the country occurred
mainly in the direction of theore:zical research,
creating a distortiorn in this field, which should
be predominantly exper:mental!. This resulted from
the fact that after the initial investment during
the 1970s, there was a cutback on funds for
maintenance and for new investments in
laboratories. This s:tuation was exacerbated by
the rapid changes occurring in this field at the
international level, resu.ting in the need for
sizeable funds to modernize the laboractories.

while, on the one hand, the country stopped
investing in laboratory ma:ntenance and
modernization, it corntinued to i1nves: in the
tzaining of human resources. Th:s resulted in the
current situation, wherein there are many
physicists trained :n *he country and aproad 1in
semiconductor physics, without suitable
laboratories in which to worm.

The na:tional superconductor project 1s aimed
at consolidating already es:ac.:shed groups through
the recovery and moderr.zat.on of existing
ilaboratories, guarantee.ng continued suppurt for
firancing arnd estan..sh:inc new .aporatories with
recent technigues., : (s also aimed at back:ng new
groups with a good poterntia. for semiconducCtor
physics research. Durirg the exec.:t:ior of the
programme, interaction among the varicuys groups
wi.l be encouraged. The programme calls fo: the
presence of exterral monitor.ng comt.ss.ons and an
efficient flow of informaz:.on through c:irculatiorn
cf reports and the ho.d:rc of mees.rngs. In th:.s
way, iz will be posc.ble toc promote scient.f.c
co-operation and to render mytial serv.ces. The
National Cummiss:on on Semiconductor Phys:cs, which
wiii be the top-ranki.ng manager of “he programnme,
will also have the function of idenzify:ng and
promoting incipicrt areas of acknow.edged
importance to the mas:ery of semiconductcr
materials S&T in Braz... So tha: it will be
possible to correct shortcomings in the programme
it 1s planned %o reguest a technical reserve,
equivalent to 20 per cent of the value of the
project, which is to be administered by the
National Commission on Semiconductor Physics. The
commission will assign those funds to the various
groups, seeking improved harmonizatinn of the
programme, and keeping the attainment of its
objectives in mind.

The management of funds will be carried out by
local co-ordinators, proposed by the groups
affiliated with the programme for the National
Commission on Semiconductor Physics. Two types of
funds have been called for: funds previously
allocated to the groups affiliated with the
programme, as specified in tnhis project, and a
technical reserve (27 pe: cent of the project)
managed by the national commission to meet
unanticipated requirements.

The monitoring of the programme’s
establishment and executicn will be done by
commissions ouside each group, by means of weekly
visits. The monitoring commissions wiil be
proposed by the national commission and will




produce annual reports on the group’'s performance.
A National Meetin3 on Semiconductor Physics will be
held annually, for scientific exchange ard
evaluation of the programme's execution. (Source:
Bolezim Informativo da Sociedade Bras:leira de
Fisica, March 1988)

Electronic devices: ‘'Curren: stage in Brazil®

In the field of Si integrated circuits, there
are at least three companies that are active:
Itaucom, SID and Elebra M:croelectronics. All have
development plans and targets for producing
integrated circuits in the country by 1991,
mastering all the technological phases required for
this.

Among the firms, SID appears to have the
greatest mastery of the technology at present,
because it inherited an already prepared line from
the former RCA.

Among the research centres operating in the
field there are the Technological Compiter Science
Center, 2nd TELEBRAS' Research and Developmen:
Center, both in Campinas 'SF.

As for optoelectronic devices using GaAs and
InP as substrata, E.ebra Microelectronics signed a
contract wi:th CpgD for the transfer cf technrology
for the manufaciure of semiconduc:ior lasers from
Gars, and intends %o establish this technology in
the country industrially within two years.
{Source: Bole:ir I.forma-ivo da Sociedade
Brasileira de F.sica, Marcn 1988)

_ss_

Superconductivity RBael a® UNICAMP

UNICAMP [Carpiras State University! has seven nevw
research projects in the field of superconductivity
for 1988. Last yea:r, the uriversity achieved new
superconductor materials at higher temperatures.

According to Professor Sergio Gama, the main
study is for the purpose of procuring films used in
microelectronics with good superconductor qualities.
In addition to this, there is research on orientation
and substitution c* parzicles, to make the substance
purer, and on the procurement of materials through
acqueous precipitation, as well as studies on the
effect of the atom's location on the properties of
those materials. (Source: C&T Noti:cias, January 1988

Canada

Descriptions of integqrated circuit designs
received by the Canad:an Microelectronics
Corporat:on

Design descriptions were requested from universities
for each integrated circuit design submitted to the
Canadian Microelectronics Corporazion. These
descriptions (maximum _ength cf approximately

il lines) are intended tc provide :informazion
regarding the IC design activites wihin the university
commurity. The following pages contairn descriptions
of three-micron CMOS Jdesigns received by CMC in

July 1988. Further informatic: abou: spec.fic designs
or the :integrated circuit technolocy interests of the
universities sponsoring the design activities can be
obtained by contacting the universities concerned.

Member Organization

Representative

Telephone Number

University of Alberta

The University of British Columbia
University of Calgary

Carleton University

Concordia University

Lakehead University

Université Laval

University of Manitoba

McGill University

McMaster University

Memorial University of Newfoundland
Ecole Polytechnique de Montréal
Universite de Montreéal

The University of New Brunswick
Technical University of Nova Scotia
University of Ottawa

Queen’'s University

University of Regina

Royal Military College

University of Saskatchewvan
Universite de Sherbrooke

Simon Praser University
University of Toronto

Univers.ty of Victoria

University of wWaterloo

University of wWestern Ontario
Univers::y of windsor

Cr. K. Stromsmoe (4C3) 432-S5.48
Dz. °. Camporese (604) 220-46213
Cr. J. Haslett (4C3) 22¢-5808
Prof. C. H. Chan (623) S64-7415
Dz. A. Al-Khalili (514) B8458-3119
Prof. J. Coolen (8C7) 343-8597
Dr. U. Ganguly (418) 656-75%41
Cr. R. D. Mcleod (204) 474-809¢
Cr. N. Rumin (514) 398-7120
Dr. 2. P. Reilly (416) S25-9140 ex. 2895
Mr. M. Bruce-Lockhart (709) 737-8937
Dr. J.-L. Houle (514) 340-4753
Dr. E. Cerny (S14) 343-7472
Prof. D. Luke (50€6) 453-456.
Dr. D. Pincock (9C2) 421-1250
Dr. D. Gibbcns (613) S464-3446
Dr. A. R. Eastham (613) 54%-608.
Dr. W, J. Misskey (306) 584-4161
Dr. D. Al-Khalili (613) 541-64C1
Dr. R. Muir (306) 966-8576
Dr. S. Richard (8.9) 82L-714.
Dr. R. Hobson (604) 291-3128
Dr. A. Salama (4:6) 978-8658
Dr. E. G. Manning (604) 72.-8612
Dr. 2. A. Barby (519) 885-12.1 ex. 3995
Dr. 2. Kucerovsky (5.9) 67¢-2.1. ex. 8309
Dr. G. Jullien (519Y 253-4232 ex. 2574




Concordia Un:.versity

A _systolic VLSI matrix $or
searching probiems.

Warren Berman

fundamerntal
Marco Zeiada and

This chip has been des:gned 1o suive bas:ic
searching problems. In particular, 1t is capatie of
reporting intersecting pairs in large sets of
rectangles., & crucial step in checking the design
rules for VLSI circuitry. It can alsc be used tc
performs general range queries. It 1s estimated that
the IC will work at around $ MHz although it couid
possibly run at around 6-7 MHz. but this could conly
be determined after testing. Two input clocks are
required, clock 1 and clock 2. Clock 2 must be
180 degrees behind cleck 1. The chip matrix 1is
composed of 20 rows. Each row contains four
identical cells coeposing the columns. Attached to
each row there 1s a multiplexer which willi receive
the added row result and shift it Gown between the
word begin (WG) and wvord end (wWE) s:ignals. Each
cell itsel! contains tw: b p:t sh.tt registers (35F,
and one boolean operator which performs the
operation. Computations are carr.ed ocut in paraiie:
and outputs are generated ir a bit serial manner.

MoGill Unaversity

A selt-recorfiquratie massively parfaliel
processor. Babu Mandava

This chip contains 24 processinj elements
arranged as a six by four array. The chip

incorporates the concept of self-recenfiguratiorn and
n. chip diagncs:s of Processing Element faiiures.
The

It 1s fully scarnatbie w.th para.tel scan patrs.
cn:p contains 33,050 transistcrs ans s des.gred
tsing two-pnase <locwing sirneme ard testable
flip-fiops and multiplexers.

Convclution process. r
f_image process.

3-

Trnis 15 a des:gn ¢! a
cifcuit, imp.emented usirng
The circult vwiil be vseld in a ot system
for image processing. It uses m..ti-fIl essSor
tecnriques such as pipeliring to Z... % the
compataticnal task among a8 numker (I . Juentical
processors:  an N point conviluticl s hLe realized
uring N Oof the processcrs operatir; i jplpeline

ode. The processcrs may be useld ti compute any
linear, shifrv-invariant filters. It may also be
used to compute correlation. Bit-serias
communication technigues were used ihroughout the
design to reduce the numter of ! O pins required for
each chip. A total of 30 chips were usel for this
design. The use of shift-registers tu hol2 the
coetficients and their availability as outputs makes
it possible to chain them and reduce the board’s

1/0 pin reguirements. Bit-serial [IoCesSsing was
also adopted in this design.

.« COnVo.utlorn
telnnology.

CEE RN

. e

Université de Sherbrooke

External control unit of a ¢.. hiear
prosthesis. Sohey. Pourmelrd,

This chip 1s a patt of the ertefrnal buard cf &
cochlear prosthesis. It processes the input $:ghai
and w.th the help of a TMSI2C microp:ocesssr it
gens otes 4 control signal which wili then bLe
transnitted through the skin t., 8 Co Rlear imp.ant
for electricai stimulaticn cf the auditory nerve.

5¢

Al 1mp.antabiie urirar, prosthes:is.
Mohamad Sawar

This chip 1s an eight-channe.
neural prosthesis. It
decoder, timer, command Jdecoder, four pulse
generatu:s, four digita. Lo analug Coinvesters and a
tinite-state machine impiemented by a FLA. The
present submissiOn COrreJts errors in the previous
submission of the same name and many test ceils have
beer added.

implantatie
15 composed of manchester

Arn_improved lt-channe. cochlear
Marc-Andre Taibot

implant.

This neural stimylaicr recovers serially
transmitted manchester coded data via an 1nductive
link througn the skin. The numerical data are
translated into analog signals by means of ar array
<f 16 totally i1ndependent 8 bits D/A converters.

The configuraticn also permits monopolar and bipolar
type of stimulaticn. Tne system’s operation 1is
reguiated via an elaburateiy testable PLA. The chip
is an ilmproved version of IC3ISHTNP and 1986 des.grn
rev.ew recommendations were taker into consideration
tur perfotmance improvement. (Reprinted with

permissicr. from the supfplemert to VLS! 1 Canada,
Jetober 1% b, Vol. 8, No. 3)
China

New Cchip-mak:ng ajfeements

The Government's effort to attract foreign

computer-chip manufacturing investments is beginning
te pay off. Jurrently., 2li of China produces about
as many ch:ps as a ione U5 faciary. In additico,
barely 3 per cen: cf these are iarge-scale
integrated (LSI) circuits, 1.e. dev.ces with up to
100,000 transistcrs. N ver; LSI (VLEl) - up t:

cre mililor Cransisiirs - Cr ultra-LSI chips are
made at al.. However, Philips (Netneriands) h:s
agreed tc make Chips ir Urnina, arnt an ajreemrunt w.tn
MLiorola 1S belrg negotiatel. Philips and Stangha.
Factoury No. 7 wiii form a joint ventule ca..ed
Prilips Semicandaltor ot Shangha.. It will mave

7. miliion chips per year, boosting Thima’'s outi.®
by 70 per cent.
agreement w.,ll give Cnina its
{Extracted from Eusiness week,

figst VLSO Lz
10 Octover 1988,

Hi-te n stleec?

Electronics Street, an enterprise-packe!?
thoroughfare in Znongguan:un, is bei1ling's versiorn
of California's Silicon Valley. The high-tecn
industrial zone 1n the vegetable fieids of Haid.a:,
northwest of the cap.tal, is home t. appliet-s.ience
units of Peking and Qinghua universities and the
Cninese Academy of Sciences. But a more active
presence 1s scme 170 non-governmental enterprises.
One of Electsonic Street’'s star performers 15
Jinghai Industrial, which has develicped wor.d “iass
products including a di1gital sonic depth-sounder any
a scnic alarm system, Last year industrial
production from Electronics Street was worth mre
than $160 million. (Source: Asia Pacific
Te.nh Moniter, November. December 1986

Buropean Economic Community
Eurzpe layz dowr basi. resear. n plans

the ESPRIT
This

From January 1989,
in.lude Lasic resedarch.

programme will
is the first time that




the progtamme's directors have :ncluded basic
research in the plans. Howeve:r, only 62 projects
from more than 3CC proposals will rece:ve funds.

11 Europe's leading researchers ir information
technclogy were horing for money, which has made the
European Commissiorn concerned about the funding
available for research in each member State. The
Commission has only 55 million European Curiency
Units (#36.3 million) tn spend on basic research;
to fund all the projects would have cost more than
one billion ECUs (8687 miilion).

The Commissior inteads to spend its small
resources on topics in microelectronics, computer
science, artificial inteiiigence and cognitive
research. To win funds, the projects had to show
that they were likely to produce advances useful to
the mainstream development programme of ESPRIT.

Resea:ch in microelectronics will focus on
high-temperazure superconductivity, semiconductors,
systems for desigring complicated conputer software,
and optical and crganic comput:ing.

In computer science, researchers will tackle
the prot.ems of draw:irg up spec:fications for
complex computer systems, to make sure that they 4>
the 30- they are supposed tc do. The urniversities
of Edinburgh, Rome, Pisa, Leuver, Lisborn and Bristol
will work on logic and problem-solving. Other
universities wili study robot:cs. (Tnis first
apoeared in New Sciertist, London, 3 December 1988,
the weekly review of science and technology)

Eleven Europear organizaticns are collaborating
on PODA-2 (P.loting of Office Document Architecture)
under the ESPRIT 1I research prcgramme. Running for
two years, the proler: seevs advances in the
app.ication of oper systerms standards for the
handling and transmissior of documen:s containing a
mixture of text, :mage, graphi.cs and da:e
(Source: Computer Weekly., 17 Mhovember 1988)

JESS! likes BESSY's X-rays

JESSI - the Joint European Submicron Silicon
Initiative - Europe’'s emerging CORsSoOIt.ium appears
ready to concenirate orn X-ray lithography.

This consortium of Siemens, Philips,
£GS-Thomson and possibly other European
semiconductor manufacturers is bering formed to
keep West EBuropean semiconductor manufacturers
competitive well beyond the year 2CCC. The goals
of JESSI members include deve.oping flexible
semiconductor manufacturing equipment and
materials.

In the area of lithography, consortium
organizers expect to draw on the Ruropean
synchrotron X-ray research effort ~ BESSY or the
Berlin Electron-Storage Ring Society for Synchrotron
Radiation - already .in place at the Praunhofer
Ins%itute (Repri:nted with permission from
Ser.conductor Internationa. Magazine,

Noverser 1988. Copyright .988 by Cahners Publishing
Co., Des Pliaines, Il. USA)

Project contraction cuts cash

Two EEC research programmes on industrial
systems and materials are being merged with a
reduced budget - and UK firms are being urged by the
Government to get in early,

The nev #3030 millicn programme brings together
BRITE, the Basic Research in Inc.. .:zial Technologies
for Eu.ope scheme., ané EUVRAM, European Research ism
Advanced Mater:als.

BRITE has had 9125 million in its first four
years and the rex: stage was o ge: #23C million.
EURAM was to get ¢1:0 m:il:on.

The 040 million cut in the proposed combined
budget is due to the iniroduction of an extra EEC
fesearch programme, for the aeronautical industry.

The new combined BRITE and EURAM programme will
cover nev technology for manufacturing:; the
app.ication of that technoclogy in systems; the use
of technology in produc: design and quality
assurance; and advanced raterials.

BRITE projects sc far have included work on
image processing for classifying defects in fabrics,
computer-aided desigr ir shipbu:léing and an
automatic knitting plar:. (Source: Computer
week.y, 29 September 198t)

INSIS - inteqratec information services

The Europear Community has undertaken a prolect
a:med at promoting the deveiopmert of h:gh-speed
:rnformation services. INSIS, the
Inter-Institutional Integrated Services Informatiom
System, is an attempt to i1mprove communicat:i:on
between the Community's insziz.tions and its Member
States by exploiting, :r 2 co-c:dinated and
harmonized way, new techn:ques comdb.ning data and
text processing and the use of telecommunicatiors
systems. A User Adv:isory C 1zzee (UAC), composed
of representazives of EC ins:.tutions and member
Szazes, has definel =he fo.lowing prio:r:ties for
INSIS, which was launcheld .n [98.:

- Electronic document transmission and
e.ectronic messaging:

- Facilities tc give eas:e: and more coherent
access tc information of irteres: to the
Community, mos: of whicn is held in
computerized data bases.

- Videoconterencing, tc reduce travel costs
and save time.

- Facilitating access to informatics services
and facilities for non-computer
professionals.

INSIS is being implemented in the form of
programmes aimed a% preparing the technical and
industrial environmen: and a: promoting political
consensus, and pilot projects aimed at creating
experimental systems to assess the technical
problems and the impact on vorking procedures of
introducing new technology into adminiszrative
environments.

Three pilot projects are at an advanced stage
of development: INSEM (Inter-Institutional
Electronic Ma.. Syscem), designe? to facilitate the
exchange of documen:s between member S:ate
administrations and Community institutions;
v:deoconferenc:ng: and OVIDE (Organisation de
Videotexte pour les Deputes Europeens)., designed to
provide high-speed access to up-to-date information
for members and officials of the European Parliament.

Particular emphasis is being placed on the
promotion of Buropean standsrds: INGIS provides a




structure for member States to co-ordinate their
vievs and convey them to the standardization

bodies. The system is also concerned with promoting
early product development and stimulating the
develcpment of coherert, Community-wide public
communications services by the European PTTs.

Por further information, contact: Commission
of the Buropean Communities, 200 rue de la Loi,
1049 Brussels, Belgium. (Source: ACCIS Nevsletter,
Val. 6, No. &, November 1988)

Siorkers rule in the EC

Employers who believe they can easily move
their operations out of Burope, should the need
arise, to & low-cost part of the world after 1992,
are in for a shock.

In a draft document, entitled Statute for the
Buropean Company, worker participation is thought
desirable, and the rules governing wvorker
participation are considered. This participation
wi:ll not be organized at the day-to-day management
level, but rather at the superviscry ievel, and at
the level of deveiopment of the company’'s strategy.

As if to emphasize the fact that worker
participation is already part and parcei of the
European scene, the White Pape:r states that wvorker
participation already plays ar important part ir
industrial relations in a growing number of member
States.

The European Comm:ssion is worried about the
Community's competitive position, and in an almost
frenzied bid to weld industries together, it appears
to have already decided tha: worker participation is
an essential ingredienc.

"Only through Community-ievel indusczrial
co-operation wilil it be possible to bring together
the large amounts of capital andé technical know-how
requi:red to ersure compe:.iiveness cn wOrié marxets”
says the paper.

The Commission's view is that worker
participation is essential, not just as a matter cf
social rights, but as an ins:rumen: fco promoting
the smooth running and success of a business,
through promoting stab.e relaz:onships betweern
managers and employees in the wcrkplace.

The approach to company law harmonization is
gcing to be a long-term affair. The move towards
the harmonization of VAT is just the tip of the
iceberg. The next step is aimed at unifying the
method in which accounts are undertaker.

when it comes to company taxation, the benefits
appear to be slightly better. This is because the
Commission favours a policy of transferring losses
incurred by a company's foreign subsidiaries to
offset these against profits made within the EEC.
(Source: PElectronics Weekly, 26 Octobe:r 1988)

wWhen in Burope, think alike

Ruropean computer soclieties are to work
together to help prepare the IT community for 1992
and the singie European market.

Representatives from Belgium, Prance, Pederal
Republic of Germany, Greece, Ireland, Italy, the
Netherlands, 5pain and the UX met recently at
British Computer Soclety's neadquarters to iron out
ways of letting kindred societies co-operate.

E1]

Trere 1s a coowmon beliefl that establ:shing
professional standards is crucial to all countries,
but a: present there is no agreement bezwee:
Europear countries on qualificaz.ons.

Societies at the meeting vere unanimous in
their stand against hacking, but differeazt Europcan
countries have different approaches to the problem.

The copyright, hacking and privacy issues are
important because legal systems are comp.ete.y
different.

Plans fcr the future could include getting
legal exper:is from the various societies to attend
workshops on hacking ané copyright law, and
collaborating on publications, meetings and
conferences and special interes: groups. Reciprocal
asmbership is another possidility and will be
discussed at the next me2t:ing. scheduled for 27 May
in Paris. (Source: Compute: Weekl.y,

17 November 1988)

Pederal Republic of Germaoy

Huge co-operative research centre for
artificial intel.iqerce laurched

On 4 July 1988, the carelully p.anneé and
vigorously pursued goal of a mu.t:faceted,
nationwide research centre fo:r predom:narntly basic
research in ar%ificial inte.l.gence (AI) came into
being with the official incorporati.on of tne
Deutsches Porschungszentrum fur Kunstliche
Intelligen2 {DFKI), GmbH. 7Tn:.s enterpri.se, DFKI,
w.th the unusua. siructire of a “Lid” or "linc”
instituzion, has its centra. adm:.n:stratior and
nev laboratory bu:ilding irn Kaiserslauten. The
executive director of the "corpany” is
Professor Barth. DFK! comprises segrents of nine
induszrial firms (Siemers and Phil:;zs are the
Largest), two nat:iona. laborator:es fo:r computer
science. two univers:ties (Kaisers_auter and
Saa:rbrucker), and conzribuli:ng represerncatives from
the two "Lander” (States) of Rnei:r.and-Pfalz and
Saariand, as well! as delegz2-es ’ror 2ne Federal
Mirisiry of Research and Technolozy. The present
szaff includes about 1CC scient.sis. The budge:
(for personne. costs alone) 12 DM 57 m:l.1cn (aboul
$2% million), to be spent with:n the nex- !{ years.
Afze: that date, the DFKI majy or may nc. be
d.ssolved, or reoriented, .I need be. (Tnis
tixed-term lifetime of new German research cenifes
is quite typical, and serves to avo:d
"petrification® of institutions in the face of
changing national goals or opportunities.)

its

In addition to this naticnal (federal) Al
centre, the Freestate of Bavaria and the Land of
Baden-Wurtenhberg are alsc setting Ui & joint centre
for AI. This will comprise severa. univers:ty
departments and industrial ladorazories. (Source:

European Science News, Augus 1988)

Corputer-integrated manufacturing (CIM)
technology

Por its programme "production technologies”®,
the BMPT has earmarked D™ S02 millior (adbout
$270 million) for the per:>d 1988 o 19%2. Under
this programme, Suppor: measures concer.rate on two
priorities: computer-.nteg:rateld manufacturing (CIM)
and new productior technologies (NPT). The major
objective of the programme .s the promo:.orn oI CIM
technology transfer, standardization ‘n the field,
and its applications for sma.i- and medium-s.zed
enterprises. Leading work .s be.ng done at the




University of Stuttgart, where & special Institute
for Computer Screen Technology (Bildschirmtechnik)
has beex established, and by the Fraunhofer
Institute for Production Technology and Automation
(Institut fur Produktionstechnik und Automatisierung

[IPA]), also ar Stuttgart. (Source: Europearn
Science News, August 1988)
The Research Institute cf the Deutsche

Bundespos*

Traditionally, the telephonic and telegraphic
communications in most central European countries
were handled by the governmental postal services.
For this reason, it was only natural that most
national post offices organized systematic in-house
research activities in these areas which, in more
recen times, have become high-level research
institutes in all modern aspects of
telecommunication. One cf these on the European
continent is the research inszitute (FI, for
Forschungsinszitut) of the Federa. Republic of
Germany's Federal Posta. Services (Bundespost).
This establ:ishment has a long and respectadble
history. Its oricin carn be traced back to the
1923s, and from 1937 o 1945 research has been
corceatrated in a branch of the Central German
Office in Berlin.

Post

In 1947, the British Occupation Forces found it
expedient to revive the resea:ch grours, and after a
rumber of strfuctural changes the FI, housed in a
moderrn swkyscraper at Darmstadi, now operates as an
independent uriz ¢f the administrative enzity called
Telecomm_.r.caz:ons Central Off.:c /¥ I, for
Fernme.detechnisches Zentiral.am:}.  he FI is headed
zy a2 sci:ent.f:c director, who operazes through a
researcrn courcil and s monitored by a supervisory
ocard. The latter also acts as ar advisory board
£crz ine FTI managemer:.) The FI has 250 employees
(some 6C of them are nc: in Darmssadt but in a west
Ber..n branch coffice). Ouz of these, 130 have a
h.3her university degree. The FI also has strorng

crking ties with many Germen (and even some
foreign) uriversities - in fact, about 1C M.S.
theses pe: year (and occasicrnally a Pn.D. thesis)
ar.se from tnis pastnership. In addition, the FI
participates 1n a large number of European
internat:oral projects (inciluding EUREKA and RACE).
NOT counting sa.aries, the annual research
eipeniitures have now reached the level! of
DM 30 million (abouz $18 million).

FI's research is organized into five areas:

Al. Information processing

A2. Transmission techno.ogy (in material media)
A3. Antennae and wave propagation

Ad. Solid-state electronics

A5. Switching and ne:iworks

The breakdown of these broad areas into

research-group projects is as follows:
Al. Mathematics for communication technology,
acoustics, cryptology, information processing
of voice and video signals, information
processing of speech transmission,
h.gh-reso.ution te2levision, computer-aided
networx design,

A2, Digital transmission methodology, channel
quality in digital transmission, optical
switching and optical networks, transmission
technology through fibre-links.
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A3. »Mntennae, vave propagation for point-to-ares
radio services, wvave propagation in
ground-station ‘satell:%e links, wave
propagaion ir d:irecteld h:gh-fregquency-range
transmissions.

Ad. Semiconductor technoiogies, microelectronic
circuits, optoelectror:i:c componen:s, optical
devices for telecommunicazion, materials
research and testing.

AS. Digital networks, digital multiplexing methods,
broadband swvitching, optimization of
communications networks, consumer—presises
networks.

Purther informaticn may be obtained fror the
Director (currently Dr. Udo Mlecek)}.
Forschungsinstitut der Deutschen Bundespost,
Postfach 5000, Am Kavalleriesand 3, D-6. Darmstedt,
Federa. Republic of Germany. Telephone:
(C.:-49-6251) 831. (Source: European Science News,
August 1968)

Summary of high-temperature superconductivity
research .n selec:eZ laborator:ies

Some research groups in Germany. such as KIK,
Carmstad:, and Giessen, have a lorg history of
research and deve.oprent of superconductiv:ty and
nd: surprisingly. these groups have cCeveloped
guick.y 1rn high-temperature supercornduct:ivity
research. Governren: supporz of superconductivity
research {rom the BMFT had beer tapering off, from
D™ § million year to .- million’ye2r. Ir Financial
Year 87 the level was s.epped bacx up to DMs million
with some add:itional new fyu~nds ani re-programmed
funds. This inciude? I¥ 2.8 mill.on made available
very ear’y in 1987 egj.u.pment p.rchases by
existing groups. Tre expecte? leve. in Financial
Year BE is DM 16 millicn that w:_. be mostly new
furds provided by separate _eg:s.z2-ive actior.
Planned support for Firac.a! Year 83 s anticipated
to be DM 35 million with 2 fyriner increase hoped
for :n Financial Year 9. tc DM 45 m.iliorn.

£-r
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The BMFT proj-amme cons:istel ¢©f four meior
thrusts: (1) deve.opmen: of superconduicting
magnets, (2) cryogen:cs, (3 developmen: of
practical superconductors inc.sding rew mater:als,
an? (4) new applicat:ions of superconiyctors. Wwhile
BMFT support of un.vers.ty industr.al collabora::on
is normally S0 per cen:, suppor: for high T,
materials will be provided at 55 pe:r cent to
industry and 75 per cer: to university, thus
reducing the indus:ry support and product-oriented
influence on the initial university stud:es. Such a
plan would remain in effec: for four to five years.

In addition to the resea:ch and developmen:t
funds in superconductivity there .s specific support
in medical applications and for an ¢lectr.c
generator construction a: DM 25 million/year each.
Applications in acce.erator phys.cs are fundel by
other mechanisms also.

University of Giessen. Tne group at Giessen
has been developing supercondurti~3 eleciron.cs with
classical superconductors for some years and is
producing some of the tes: and gqu.ckes: res.l's as
part of the development ¢! new superconductor
circeit elements,

Technical Universi:ty at Da:ms-ald:. Based on a
long history in low-tenmperature superconductivity




research, the Darmstalt group has developed a rumber
of experimental techniques for determin:ing the
fundamental properties of the new superconductors.

Hoechst AG. The Hoechst company's recently
acquired businesses i1n ceram:cs have produced a
substantial and long-range commitment to the
development of the nev superconductors. i1ncluding
the recent BiCaSrCuO compound.

Siemens AG. Extensive experience 1ir
conventional superconductors, which are being
sarketed and further developed, has placed Siemens
in a very strong position with expertise and
cosmitmert to develop the new supercenductors,
including the BiCaSrCu0 materials.

Kernfcrschungsanlage Julich. The current
research in high temperature superconductors extends
over the 10 KFA institutes, vith reorientation and
strengthening planned in the area of thin films of
both superconductor and semiconducior materials.

Kernforschungszenttum, harissuhe. The
long-term commitment to superconductivity research
ar KfK has produced recert significant advances :r
the conventional superconducting materials., NN and
FoMoSg. The wide range of expertise and pianned
long-tern future effort seems certain to yield
substan.ial gains in fundamental understanding and
in technological developments in the new materials
that will keep KfK at the forefront.

Walthe:r Me:.ssner Institute, Gatching. This
institute's contributions to fundamental physical
properties of the new materizls have been carefully
accomplished with limited resources combined with
capable expertise.

Max Planck Institute (MPI), Stuttgart.
Stuttgart excellen: optical measurements and
advarced materials preparaz:or has produced semina.
work in understard:ng the lattice vibtrational
properties and chemistry of the rew high-temperatite
superconducting materials, including promgp: work
with BiCaStCu0.

At MF.

The eight uriversity, federai: and industrial
laboratories represent a smail, but high-gquality,
set of laborarcries in Germany doing research in
high-temperature superconducting materials.
Long-term, steady support of superconductivity in
each setting has provided both significant expertise
in individuals and marketable products. The fast
pace of developments stresses the existing
mechanisms of communication. This situation
dissimilar from that in the US. The future
prospects are being nurtured with increased federal
funding and corporate comm.tment L a time scale
that appears tO be consistent with the expectations
for improved fundamental understanding closely
followed by the development of applications. This
also has a positive effect on the careers of young
scientists where this commnitment will provide
opportunities to establish the:r professi:onal
stature in this field. (Scurfce: European Science
News, June 1988)

1S not

The machine-learning project of Siemens

The Poundations of Information technology
Division of the centra., research laboratories of
Siemens (Neuperlach, neat Munich) 15 in the midst of
8 major five-year artificial intelligence (Al)
project called “"Machine Learning” (Maschinelles
Lernen, [ML]). This prcject has two different
approaches:

(1Y

1. Learring within the framewsrh of
trad:tional Al, as a means for i1mproving and
extending already erxi1sting knowledge bases by adding
to it new knowledge learned from its own
applications to concrete problems.

2. Learrniry in correction:st systems which
functicn as inte:faces between the natural
environment and a cosputer.

Correspond:ingly. current research deals partly
with traditionaliy oriented symbcliic learning
paradiges; and also with connectionist schemes,
massively paraliel arch:itectures and neural
networiks. The second iine of research is strongiy
emphasized.

NGOt SULErisingly, the huge programme orig.nated
in the US, due tc a long-standing co-operation of
Siemens AG, Princeton, on the one hand and the
Research and Technology Laboratories, also in
Princetor, on the other. This co-operaticn
utilized, in addition, well-xnown academ:c centres
ir. the US. There are now nev cCo-operative efforts
under way. especially wiih MIT. However, since the
ernd of 1986, the centre of gravity of the Siemens AI
research moved to Murich. The work 1. these central
research laboratcries alsi invileves joint projects
and contracting with a nume: of Germarn urniversities
and 1ndustriai tirms in eiectronics. Moreover.,
the project is co-ordinated w;.lh the al.-Eurcpean
ESPRIT-effort aimed at tuilding, within the next
few years a prototype workstation for neural
networks.

The most interesting parts of Siemens in-house
ML research are concerned precisely w.th neural
networks. There are four major effcris 1n this
field, tc be briefly described below.

Basic research io neural snetworks: better
understanding and improvemern- of already known
learning mechanisms and learning methodc.ogy., as
we.. as discovery of the new network sStructure 1s
the primary goal here. In the historically proven
Germanic approach, the project leaders emphasize
that neutal networks may become relevant to
practicai applications only 1f one gains a really
deep understanding of how neural networks functiorn.

Interfaciog of neural networks with other
architectures: the scientists responsible for the
ML project believe that neural networks will not be
able to solve all possible problems of interest.
Thus, 1t will be necessary to continue relying on
von-Neumann architectures, traditional software
technology, and classic Al. Hence, to utilize
neural networks 1n such an environment, 1t is
imperative to develop interfaces with these
techniques. A synergetic development approach of ML
and other technclogies 1s a serious research topic.

Development toois for neural networks: 1t
becomes more and more necessary to develop training
environments for neural networks which not only
facilitate good ML, but also allow for optimizing
the networks in relation to specific requirements.
The Siemens ML prcject plans to build within the
next two to four years several versions of
developing environments and training environments.
To begin with, these willi be relative.y s:mple
systems permitting the choice of a suitatle
structure, of layers and of learning algorithms.
The more sopnisticated versions, to be developed
later on, will also provide testing environments in
additicn to synthetic functions and tc generating
task activities.




Validation of procedures: it is necessary to
ensure that the insights gaired in the course of
basic explorazions be truly relevan: for later
non-trivial applications. The S:emens researchers
decided to make use of the wor.d renowned SPICOS
projec: (Siemens-Philips-IPO Continuous Speech
Understarding Sys:zem) for the purpose of objectively
validating partial results in the neural network
research. (SPICOS is an integrated system which
takes natural language input, processes it as
needed, uses the result %0 query data bases or
knowledge bases, anc then synthesizes the answer in
natural language.) Now, in the va.:dation
procedure, selected parts or components of SPICOS
are replaced by alternative neura. neiworks. Thus,
comparison of the conventional and reural-net
solution inside a sophisticated environment can
objectively be achieved and judged. Other
validazion procedures will use problems in
image-processing.

AL this poinz, the attent:ive reajer may ask:
“wha* about hardware?” Ir th:s area, the Siemens
proiect directors alsc adopzel 2 cautious approach.
First they note tha*, for the foreseeadle furure,
exiszing, well-proven and se.ected :asu-specific
hardware is fully adequate fo- performing the
high-level resea:rch tas«s. Seccnd, the scientists
do net want to commit themselves tc any specific
hardware desi:gn or architecture befcre a £ull
optim.zed arrargement eme:rges from long.
broad-based, basic research. Once understanding of
necral rnet funczioning and of ML :s really well
accompl.sned, tne idea. chips car no doubt be
3o:ickly produced. The sciertists proudly add that
th:s confidence is basel on recen: Siemens successes
ir. the use cf CAC fc: VLSI tasxs.

The areas in which S:emens’ Al research in
genera., and ML stuld:ies irn parzicular, has so far
proveé most successful are speech recognition and
pattern recogrit:on mach.ne vision. (A third area,
nct within the scope ©f tnis article, is industrial
exper: systems. Ww:.th the.r offering of over
47 systems, S.emens appears to De the largest
Esropean - pcssibly w
systems.)

r.dwide - producer of exper:t

In the field of speech recognition, issues
related to real-time recognit.on and to recognition
unde: non-ideal cilrcumstances are central
endeavours. Effective use of percep:ual knowledge
and of knowledge-based and .earning techniques leads
to good progress at the acoustic-phonetic level.
Neural networks appear to be particularly
promising. BExpertise has been achieved in
speaker-verification, speaker-independence,
speaher-adapivity and connected word recogniticn
for small vocabularies.

In the field of patterr recognitlon, one
activity concerns sensor fusion tasks, primarily for
improving machine vis.on and robotic applications.
Another focal point is transmission of moving
images. Using AI methods (and especially ML) for
image processing an? image recogn.tion, substantial
success was achieved in transmiiting in
aimost-real-time the images of moderately fast
moving scenes on the standard, s.mp.e., inexpensive
64 Kbit,'sec 1SDN lines.

Regarding more genera. pians in the area of ML,
the researchers fo.low two major approaches:
- Symbolic concep: formation,

- Connecti:onist mode.s.

The first of these can be further divided into
empir.cal learning and explarnation-based learning
(EBL). Currently, the focus :s on the latter
approach, which uses a theorem-prover and encoded
knowledge about the worié to interpret events; this
approach has an unprecedented po:ent:al for
avtonomously increasing the system's store of
knowiedge. Siemens s now developing EBL systems
that reason about several probiems at once, and thus
aim at a consensus. Another system under
development analyses its mistakes as it attempts to
solve a problem, so that it can avoid similar
mistakes in the future.

Regarding work on connec:ionist models, nothing
can be added at th:s time to wvhaz wvas already
described in the earl:er part of this article.
Further information may be obta:ined from
werner Remmele, Siemens AG, 271 INF3, Otto Hahn
Fing 6, D-8 Munchen 83, Federa. Republic of

Germany. (Source: European Science News,
October 1988)
Prance

New qroup for the developrment and application

¢! superconductiivity tesnnclagy

France has recently announced the formation of
a group responsible for boznh the development of
superconductivity technology and 1ts commercial
application. The group is composeld of four Centre
Na-:ionalie de Recherche Scient.fi:gue (CNRS)
ladoratories and twd> iarge indus:irial ceonglomerates,
Rhone-Poulenc and CGE.

The object:ive ¢f the group is to develop
superconductors fzr the transpdrt of high current -
apgroximately 1 kA cr‘ - withcou: resistance and at
tre temperature of liguid nitrogen.

Tre part.cipating CNRF lavcratiries are the
Insz.2.2e ¢cf Matter and Rad:a%:on {(CRISMAT) in Caen,
the Lanorazcory for So.:d-State Chenmistry :n
Bordea.x., the Laboratory for Very-lLow Temprrature
Fesear:n 1in Grencble, and the lLavoratery of
Crystallograzhy., alsd .n Grenob.e.

In addizion to funds provided by the two
tndustrial participants, the group will have a
pudget of FF> m.l.10n (approx:ma-ely $..5 m:llion)
ove:r the nex: four years prov:ided by the French
Government, This FF9 million budge: is strictly for
the procurement cf equ.pmen: and does not incliude
sa.aries or other lablratory costs.

The group hopes ¢ develor superconductors with
commercial appl:c2t.ons in the areas of magnets,
transformers and e.eciric moiors.

The participation of Rhire-Poulenc and CGE
suggests tha% th.s is a serio.: effort. Tris group
represents cne of the few crgan:zed French efforcs
in material sciences to bring sc.entif.c deve.opment
and indusirial app.:cation togeiner urder the same
programme. It 1s a.s: reflect.ve of the new
approaches the Governmen: and M.rister of Research
Cirien are taving towards -esearch and deve.upment.
(Source: EBuropean S:.erce News, August .988)

A nev neurs.

In add:tion to its a.ready functioning
scientific co-operation nezw:i«s, the E.ropean
Science Foundat:on (. Qua. Lezay-Marnes.a, FP-67000
Strasbourg, Frarce) recentiy .aunche? a new network
of an interdisc.yl.inary nat.ire. The pirpose of this



enterprise is the furthering of research in learning
and memory. The aim is to bring together key
individuals and laboratories working on the
experimental analysis of the neural mechanisms of
the memory processes. This could ult:mately feed
into work on neural computing. Another goai is to
attempt an understanding between experimentalists
and model-builders.

A brochure and further information may be
obtained directly from Professor S. Rose, Director,
Brain Research Group, the Open University, Milton
Keynes, MK?7 6AA, United Kingdom. (Source: PBuropean
Science News, August 1988)

Prench microcompute: industry receives a "mise
en garde”

According to le Figaro, France has recently
spent FF156 million (approximately $§26 million) on
13,120 microcomputers for the public school system.
Ironically. despite the new Rocard Governmert's push
to support French indus:iry, the Governmen: has
purchased the majority of this eguipment fro-
foreign compan.es, g:vinj tne French microcomputer
industry a reason for concern.

According to the Union of Public Purchase
Groups (UGAP), thei:r principa. criteria for
microcompute: selection was an assessment of maximum
performance for minimum price as well as an
evaluation of the array of compat.b.e accessories.
Tha: the UGAP macde the:r decis:on to purchase an
overwhelmingly high percentage cf non-French
microcomputers despite the “computers for all® plan
(instituted by the Governmern: :n 1985 to fawvour the
burgeoning Prench computer industry) under.:nes the
current lack of compe:itiveness cf the French
microcomputer industry. In fact, the French
microcomputer industry current.y hoiés less than
S per cent of the Europearn ma:ket.

In this particular instance, Victor (an
American f:rm acquired by the Swed:ish firm
Datatronic) garnered nearly one nalf of the
Government's orders with a con:iract worth
FF72 m:ll:on ($12 million) representing
5,906 units. In add:t:on, Victor has won another
contract for next year invoiving 8C{ machines and
FF.?7 million (approximately $2.8 miliion).
Olivetti-Logabax (an Italiar f:rm) will deliver
2,371 microcomputers. The £,056 printers ordered
wvill be furnished by the Japanese firms NEC and
Fpson, and 696 digitalizers wil. be of American
origin.

The only French firm °“to save face” is
SMT-Groupil, who received an order for 3,470 units.
The other French brands, however, receeived
remarkably low orders; Leonard will furnish
664 microcomputers, Bull will supply %29, and Forum
will only provide 184.

Ranking after the failures of Matra and
Excelvision in 1986, the current big loser is
Thomson, who furnished the GOF with 100,000 machines
in 1985 but was noticeably absent from this year's
list of contract winners., Despite its ambitions,
Thomson has never quite made its mark on the
European microcomputer scene and had encourntered a
downward trend by meeting only about one third of
its sales objectives in recent years. (In 1986
Thomson projected sales of 300,000 units but only
sold 100,000. In 1987, Thomson projected sales of
professional microcomputers to be in the 20,000 to
50,000 range but only sold 10,000. This year's

sales were anticipated at 150,000 microcomputers
based on 1988 estimates but Thomson w..l prodbadly
orly sell 50,007 un:izs.) Thomson’'s abandonmen: of
microcomputer sales abroad as well as rumours thal
they have been curtail:ng projects in the planning
stages indicated 20 some that Thomson may eventually
phase-out microcomputer productior, ev:dencel by a
collapsing market share :.n France (l2.5 per cent in
1986 as compared w::h 7.3 per cent ir 1987).
Moreover, Bull no longer considers the m:icrocomputer
industry a strategic gzriority and is currently
assessing the possidb:i:ty of having its machines
manufactured by other companies.

The French microcomputer industiry, despite
being supported by numerous public purchases in
recent years (educat:on, poliicy, army, postal
service) has not been compe:.tive wi.th the rest of
the worid as demonszrazed :n comparatively low sales
figures (tens of thousands per year versus hundreds
of thousands).

The Government's recent move to purchase the
majoiity of microcomputers fo:r the French school
syscer from foreign sources has been reald by many as
ar. irdictment of severe technc.ogical :nadequacy in
the French industry. wh..e one cannot prei.c: the
response 2O this event 1t .s like.y tha: we w.l. see
many more of the type of arrangements that Mat-a r2s
w.th Sun systems (U3;. Mazra currently markets Sun
products in France, simply rep.ac.ng “he ~“Sun” ladel
w.th one of their own in a direc. "pass through”
process. (Source: Europearn Science News,

August 1988)

The Laboratory for Solid-State Chemistry a: the
Un:versizy cf Bordeaux

The Laboratory for Sc.id-State Chemistry »* the
University of Bordeaux (I) :s considerel by French
and foreign scientists, inciud.ng American, as one
of the best in the world. Directecd Dy
Jear Etourneau, the laboratory. whi.ch is jointly
s.pported by the univers.ty and the Cenire Na:.onale
de la Recherche Scien:if:que (CNRS), cons:.s:s of
14 professors and 1] lecturers fror the university,
i1 directors of research and * research fellows from
CNRS, S6 Ph.D students (22 of whom are foreign),
iC tra:inees, and 35 eng:neering, technica., and
administrative staff (CNRS). Tne laborazory does
both basic and app..ed research in solid-state
chemistry, ma-erials science and solid-state
physics. The laboratory is a member of the
CNRS-industry group on high-temperature
superconductivity. It has significant expertise :in
the area of interfaces and in the preparation of new
materials. Also, according to a senior American
scientist from the General Eiectric Corporation, the
US "simply cannot do what they are doing here” in
research on the chemisz:y of oxygen at high
pressures.

The most renowned laboratory in the Bordeaux
complex (there are two other universities in the
city, Bordeaux I! [Medicine and Pharmacology) and
Bordeaux III (Arts and Le%tors)) is the Laboratory
for Solid-State Chemistry. It is jointly funded by
CNRS and Bordeaux I. CNRS pri.marily funds salaries
of CNRS researchers and spec.fic projects.
Etourneau, as we.l a8s bein3 the Director, is an
expert in the preparat:on of new mater.a.s,
including ceramics, He is also the group leader of
the high-temperature superconductivity effect.

The major foci of the laboratory in basic
sciences are:




- Magnet:sm and magnetic propert:es of
materials;

- Transport properties in materials:

- Ferroelectric and ferroelastic materials;
- Luminescent properties of materials;

- Inorganic noncrystalline solids;

- Interfaces in composite and ceramic
materials;

- Crystallochemistry and chemical transitions
in sclids;

- Growth of crystaliine materials.
In applied sciences the foci are:
- Materials applied to electronics
(dielec-rics, variakble resistant mater:ials,
semiconductors, chemical detectcors};

- Coarings for magnetic reccrding:

- Op=ical materials: 1image t:ansmissicn,
light transmission, colour dispersicn;
and

- Mater:als fcr the conversiot.

energy;

stcrage of

- Materials with high mechan;cal and thermal
performance.

This strong emphasis or applied s-ience with
commercial applications 1s the wave of the furure
fcr CNRS-funded labcratsries.

The labcratcry has had, and continues to have,
clcse ties to the US. 1. garticular, it was the
leading Frencr laboratory in the US Frencn
experiment on the growth of germarnium crystais which
was carried out in November 1985 abcard the space
shutzle Challenger. In June, the lakoratcry was
hosting two post-doctorates and three seniot
scientists from the US. On3oinj ccllabcrations
exist with General Electric Corporation, ATsT, IBM
Yorktown Heights, and Brown, UC Berkeley, Purdue,
and Texas (Aust: ") Universities. (Source: Europear
Science News, August 1988)

German Desocratic Republic

Ion beam induced epitaxial crystall,zatior

Cerman Democratic Repubiic researchers have
demonstrated the ion bear i1nducel epitaxiai
crystallization (IBIEC) of amorphous silicon layers
after preamorphization of the transition
layer/substrate. They used conventional low
pressure chemical vapour deposition (LPCVD) to
deposit the silicon layers onto monocrystalline
silicon substrates. IBIEC may meet the need for the
lower process temperatures that are becoming
increasingly important in the manufacture of ICs
with higher speed, lower power consumption and
smaller dimensions.

The workers at the Jentrai Institute for
Nuclear Research, Rossendorf, Academy cf Sciences of
the Federal Repubiizc of Germany, Dresden, cxidized
cleaned 150 > orientated monocrystalline silicon
wafers at 1,000°C and etched away the oxide layer

(thickness about 100 nm) with buffered HF
ismediately betore loading 're wafers into a
CVL reactcr.

They deposited 400 nm of amorphous silicon by
LPCVD at L Torr, S70°C, and implarted & part of each
vafer with a dose of 2 x 1013 cm™? arsenic ions
of energy 660 keV at room temperature. This
amorphized the transition regions between the layet
and the substrate.

They found that a dose of 2 x 10}7 em™2
silicon ions did not produce recryscallization of
the as-deposited layer, although this dose should
have been adeqvate. The additional step of
amorphizing the transition layer by arsenic
implantation gave much better results. After
implanting a dose of 6 x 1016 cm™2 silicon ions,
about half of the layer was recrystallized, whereas
a dose of 1 x 10’ cm™“ resulted in
recrystallization of the full layer.
dose of 1.5 x 107 cm”
further growth.

An increasec
produced negligible

The gtoup estimated tge IBIEC rate as
€ nm 10% silicon ions-cm®. Tne current
density of BmA crm* during icn irradiation
acrounted for a growth rate of 18 nm'min.
Comparative results using thermally activated szlid
phase epitaxy show a rate of (.t nm min at 500° C.
Tre IBIEC rate for deposited amcrpnous silicon was
similar to that for the amorphized part. (Reprinted
with permission from Semiconductor International
Magazire. November 1988. Copyrignt 1988 by Cahners
Publishing Co., Des Plaines, Il. USA)

Hong Kong

Hong Kcng begins ELI study

Starting 1 November, a conscrtium of Hong Kong
arnd Chinese corporations, supported by the Hong Kong
Government, began a s:ix-month study to determine the
prospecsts for e.ectronic data interchange (EDI) and
how it may protect the territury's much envied
trading status in South-East Asia.

The
servives
would be
they can

EUI study will determine whether EDI

are suitabie to the territory, what type
suitabie, how thej should be run, and how
be uade profitable for investors.

The hope is that the study will come up with
some suggestions for relieving the numerous
bureaucratic delays that hamper the Hong Kong
trading community - a community that produced
revenues of $55 billion in the first six months of
this year. The results of the study may alsc
clarify Hong Konj's fears that it is seing left
behind in the race towards electronic trading
systems, which are emerging in other Asian trading
centres.

It has taken a year of pressure from the
private sector, and an internal review of its own
paper processing procedures, to get the Hong Kong
Government to agree to help fund and participate
in the study. Now, at last. the study is under
way, with the bulk of the f.nancial backing and
corporate clout comirg from a consortium called
Tradeiink Electronic Document Services. Its members
are China Resources Holdings, a Beijing-based
trading firm; Hong Kong Air Cargo Terminals; two
container terminals; the international Swire Group
trading company; the Standard Chartered Bank;



Maersk (HK) Ltd.;
Group:

Hongkong and Shanghail Banking
and Hong Kong Telecommunications.

Government bureaucracy accounts for a large
portion of delays. A government work-force of
800 people handles the 5 mil'ion export licence
applications processed each year. A computer
matches redundant information typed from licences
into terminals by local officers, a system that
fosters mistakes and delay:.

It would be particularly helpful if the system
accommodated the Chinese language, since Hong Kong
is emerging as a service economy and trading centre
for China in the run up to its return to Chinese
control in 1997. Deals with China now accoun* for
30 per cert of the paper trade declarations
generated in Hong Kong - most of which are handled
by truck drivers and are written in Chinese.

The EDI network's topograpny will be relatively
easy to design since Hong Kong 1s geographically
small, with one seaport and one airport, and it
would be possible to link all trading parties with a
single network. This already happens in Singapo:re.
one of Hong Kong's trading rivals, where an EDI
service called Tradenet is scheduled to be
operational by January 198%. Tnis boosts concern
that Hong Kong's service toO overseas trading
partners may deteriorate if it does not keep up.

Overseas links will be a maj.r part of the
study, as reliance on international trade has
spurred EDI projects throughout the region.
Australia leads the way with efforts to link its
retail, banking and transpcrtion communities tc the
us and Europe.

Since these countr.es are not 1n a positiorn ¢
defy internaticonal standards, Hong Kong's Tradelink
will most likely follow Ed:tact standa:ds.
Singapore's Tradenet (being 1mplemented by IBM) will
also adnere to Edifact. (Reprinted with permicsion
of DATAMATION' magazine®, 1 Novembe: 1386
ccpyright by Technical Publishing Company. A Dunn
ar.d Bradstreet Company, &ii rights reserved.)

India

software ir. India

Computer

Blessed with a vast brain poo. arnd witn an eye
on the growing market, India has launched an
aggressive programme for producing computer software
for export. The Government has decided to set up
tcur technology parks where engineers will wriie
software for export via satellite.

The first software technology park at Pune,
near Bombay should, by the end of 1986, have
26 Indian companies with shops in the park sharing
the satellite terminal directly linking their
customers in US cities. In five years, software
export from the park is expected to reach
$300 million. Three more parks are being
established at Bubneswar, Bangalore and Chandigarh.
oOfficials of the department of Electronics (DOE) say
that India could become the world's major software
producer by the end of 1990.

The United States 1s the first target for
export, followed by Japan and Europe. Potential US
customers are being identified by the State-owned
company CMC Limited in preparation for the
establishment of an Indo-US software trade network.
As part of the export drive, the DOE has been
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0rganizing seminars abroad to project India:n
software capabilizies and rnas set up a software
development agency within the Jdepartmernt.

India wants to keep .ts trightest graduates at
home rather than see them emig:cate to the Un:ted
States and elsewvhe:e. 5ScCttware patks carn keejp them
gairnfully employed whiie earrning foreign currency
for India.

The Government has also welcomed foreigr.
ccmputer companies that recrui: Indian staff. Two
years ago, Texas Instruments (TI) of Dalias se: up a
subsidiary in Bangalore with a staff of 30 scftware
specialists. An Earth station on top of 1ts office
building now sends the program written by the
Indians to TI's mainframes in Dallas via Bedford irn
England. With cheaper Ind:ar labour, Tl expects to
recover its investment cost in another two years.

In another project, Indian engineers are
generating financial software programs for the US
company Cit:bank at its subsidiary in a free-trade
zone nrear Bombay airport. Hinditron Services of
Bombay has been developing programs fcor US comparnies
Tetronia Inc., Digital Equipment Corporation and
Hewlett-Fackard. Japar has alsc spotted Ind.a's
software potential, and PSI Systems in Bangaiore
develops software exclusively for Japanese
computers.

India 1s also Indians

A return home and invest their ta.ent
software parks. Two groups have s. far responded
ar. ' will invest $5 million 1n eazh of the three
prcposed parks at Pune, Hyderatad and Nilgris (in
Tamil Nadu) where the Government wi.ll 1nstail Earinh
szations to link chem with U3 compLter comparnies.

enccuraging living aktroad

and savings

(Source: Nature, Vol. 335, 15 September 1%886)
Matsusnita pians eiectron.. C.ty

Matsushita Eiectric cf Japa:i i1s reportediy
planning an electronic c.ty ir India witr an
investment that could run into hs. 12,000 milliorn
(330 million pounds sterling).

A high-powered team from Mat:susnita .s expected
to visit India shortly with concrete [roposals about
the project. Tne team would pe maxing deta:led
presentations befcre different State governments and
holding discussicns to assess the 1ntrastructure
facilities avaiiable.

Matsushita is reportedly keen tc extend its
manufacturing activity to India because laboir costs

are still relatively cheap. (Source: Electron: 5
week!ly 30 November 1988)
Ireland

ESPRIT collaboration pounds sterling $03,000

Tne Community’'s ESPRIT programme has been an
important - some would say crucial - source of
research funding for Irisn universities for some
years now, and many researchers have formed
important alliances with specialists overseas.
1s true for the Natinnal Imstitite for Higner
Education in Dub.in, where its Scn ol of Computer
Application nas tied duwn a number of useful
projects. It has won participatinn in ESPRIT
Phases | and 11, and has found the projramme of
particular importance to students who need advanced
projects to keep them working at their full
potential.

This




An ESPRIT 1 project, coming to its conclusiorn
in Pebruary 19389 after a three-year run, involved
the design and “"building® of a software development
manager's workbench, a software suite designeéd to
strearline the development process. It involved
four students in all, eguivalent to three full-time
positions, and brought between pounds
sterling 100,000 and pounds sterling 15C,00L into
the NIHE, Dublin for each of the three years.

The workbench included the software tools
necessary to estimate time and costs, carry out risk
analysis, complete work breakdown, plinning and
quality assurance, amongst other headings.

Most of the tools are now at a demonstration
stage and are being integrated with tools completed
by other project partners. The finished prototype
workbench should be ready by February 1989. The
School of Computer Application is involved in
another project, this time under ESPRIT 1I, called
SCOPE, Softwzre Certification Programme ir Europe.
SCOPE is an attempt to create a unified approach to
the certification of software products written in
Europe ané made available for sale in Europe.

The STOPE project is very new, and <ill not
start until January 1989. The NIHE Duktlin
participatior. is now approved but its terms of
reference and contract cdetaiis are still under
d:scussion and negotiation. It will probably employ
the eguivalent of two or three full-time students,
ané should be worth about pounds ster.ing 500,000
over its four-year run. There wil. be collaboration
with France, Italy, Denmark. FRG, UK and Austria,
making it "one of the bigges: projects” to come out
of ESFRIT. Austria w.l. make :%s Own contribution
as a non-EC State.

NIHE, Dubtlir is invo ved ir yet another
ESPRIT II project called SIMPR, Structured
Infscmation Management 2nd Fiocessing. It will also
begin in January 1989 and is a "sp:n-off from &
prolect at University College, Dudbiin™, caiiel
Minstrel.

The cross-fertilization will be formalized in
that the NIHE and UCD are joint participants in
SIMPR, They will Soin with researche:s in Denmark,
Scotland, Portugal, Heolland ané two Finnish
partners. Finland will cover its own costs, and the
EC Wwill contribute six miilion ECU, which includes
the contribution made by the participants,

The project will involve text retrieval using
language processing techniques. This will allow a
tree-structured index o be created, and the system
will be driven using an expert system. It is a
three to four-year project and will require up to
38 man-years from the Irish participants., (Source:

Technology lreland, September 1988)

Office tasks from abroad

An office may be spread around the world and
linked by computer and telecommunications
equipment. For example, New York Life Insurance has
set up a claims processing office in Castleisiand,
Ireland, which is linked by computer to its offices
in the US. The company has had trouble finding
qualified office workers in the US, but Ireland has
a large pool of wel.-educated young people who need
jobs. The trend to performing off.ce tasks abroad
will likely accelerate. Ireland is actively seek:.ng
US office work, and has attracted New York Life,
Travelers, McGraw-Hill, Boeing and Bechtel. In

additior to being able to find qualified workers who
will stay on the jod longer, the firms opening
offices abroad are able to pay lover wages. Some
public and political oppositior to such moves is
likely as the trend grows. Some resistance already
exists within firms that are opening the new offices.

Poreign office operations can range from simple
data entry to software development. A computer
scientist in Ire.and migh: earr $14,000 per year,
wvhich is 50 per cen: as much as a comparable person
ir. the US. The labour cost savings more than offset
the increased costs of telecommunications and
shipments of forms. (Extracted from New York Times
News, 18 October 1988)

Italy

lItaiian supercomputer for thecretical physics

A consortium of the Universities of Rome,
Bologna ané Padua, in co-operation w:th CERN in
Geneva, have completed development of two prototypes
cf the Array Processo:r Experiment (APE)
supercomputer. APE, whicn car handle 250 million
operations per second, has lé co-processors and
¢ memories. A 32-processor, 32-memory machine is
expected to be tested by the eré of the year. The
objective of the consortium is to produce 2 computer
more powerful and less expensive than the Cray.
(Source: European Sc:ence News, August 1988)

Pisa,

Computation centre in Nap.es

A ney computer centre is being established in
Naples for research or paralliel architectures and
supercomputers. The centre, neacdel by Professor
Car.o Savy of the Deparcment of Informatics of the
Ur_versity of Naples, has init:a. financing of
If killion lire (about $.2 millicr) and will erploy

22 scientists. (Scurce: Europeas Science Nevs,
August 1988)
Cigital Equipmen:. cCpens woi.Z research centre

in Varese

Digital BEquipment Corporation (DEC) is opening
a software research and development centre in Varese
£ur the developmen. of base software for DEC systems
woridwide. The centre, which opened in October 1988
and employs 307 scientiscs, focus on
integration of standard operational systems (such as
UNIX/POSIX and VAX/VMS}, computer-aided software
engineering (CASE), and computer-integrated
manufacturing (CIM). (Scurce: European Science
News, August 1988)

P2 D

Japan

Ten-year project brings Japan to starting block

The final three-year stage of Japan's ambitious
217 million pounds sterling fifth-generation
programme will take researchers to the starting
point for building computers wh:ch car process
knowledge - but will not produce immediate
commercial results.

Today, seven years into the programme, many of
the key target deve.opments are still only in their
infancy.

This emerged at a conference in Tokyo for over
1,000 computing specialists from across the world
organized by ICOT, the research institute set up to
run the programme.




ICOT director Kazuhiro Fuchi now refuses to
reveal the programme's criteria for success. It has
already been down-graded in Japanese eyes and he is
still waiting for the Japanese pariiament to approve
the ¢8C million for the last phase.

The best progress has been made in logic
prograsming lancuages and the development of a
64-processor shared memory machine. This consists
of loosely coupled clusters of eight processors.

But the next stage, the development of a
machine with 128 tightly coupled processors, is six
months bahind schedule.

Another key component of the programme, the
Kappa knowledge base management software, appears to
be only in its infancy. ICOT ciaims it hes
developed the basic software.

1CCT has spent five years developing a program
analysis and verification tool but this proved
rather simplistic when demonstrated.

There has been noc work on human interfaces in
ICOT: work on speech and graphics is going on
outside the programme.

ICOT has demonstrated a discourse understanding
system, Duals 3, which can read and answer questions
or. a piece of text 200 sentences long, taken from an
ll-year-o0ld’s schocl bozx. It handied questions
from the audience impressively - but ICOT says a lot
of fine tuning had beer done to enable the system to
handle that particular piece of text. A new piece
would pose severe problems.

However, the system does seem to show learning
abilities and is working by inference.

Dual's project leader Kiochi Hashida expects to
develop the system on the programme's parallel
inference machine in the final stage of the
programme.

Kinka Yamamoto has been appointed tc promcte
ICOT's work for commercial exploitation. She is
confident that the parallel inference machine wili
reach the market. (Source: Computer Weekly,

8 December 1988)

Tiny steps towards the thinking machine

The centrepiece of Japanese plans to build a
fifth-generation computer is a network of processors
known as the Parallel Inference Machine (PIM).
Visitors at the ICOT conference were keen to see
what progress the Japanese had made on PIM, and most
vere surprised to find that this part of the
fifth-generation project has moved forward at a
tremendous rate.

PIM is the array of processing elements that
will form the hardware of the parallel computer and
make it possible for the machine to handle many
different problems at the same time. The Japanese
aim to build an array of 1,00C processors with
software that will allow it to deal with concepts
and indefinite pieces of information, or knowledge,
rather than a series of numbers.

Researchers at ICOT nave conquered the
technical problems associated with building the
network. Projress on the operating system, which
contruls the way the processors will funcrion
together and on the language which programmers use
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to the computer, was als0 enough to convince
computer scientists that Japan's plans for a
machine with 1,000 processors are not just pipe
dreams. What is different about PIM is that it uses
a mixture of the two most popular methods of making
the processors talk to each other.

In thes2 approaches, the processing elements
sit at the nodes that mzke up the network. One
sethod allows several processors to cosmunicate with
each other by writing to and reading from a shared
seaory. The other approach gives each processor its
own memory and the processors send messages to each
other over communication channels. PIM consists of
clusters of processors which share one memory and
the network of clusters sits underneath another
separate array which holds the communication nodes.
This allovs every processor to talk to the others in
the netvork and makes the machine faster because
messages do not have to pass directly “hrough the
processors as they cross the array. At the same
time this type of structure is more difficult to
program and the communications channels can take up
valuable processing time which could otherwise be
used to solve probiems.

Takashi Chikayama, a senior researcher at ICOT,
says that another critical aspect of PIN is that it
can handle eight bits of information at a time, as
opposed to conventicnal parallel processors which
take in one bit of serial information at a time.

when PIM 1s finished it should be able to
handle millions of logical inferences every second.
A logical inference is a parallel process equivalent
to around 100 machine instructions on today's
computers.

At the conference ICOT showed hardvare which is
a precursor to PIM. This is the Multi-pPSI, a
collection of 64 processors which ICOT originally
develcped as the heart of a computer called the
Personal Sequential Inference machire. Hulti-PSI
has a different hardware structure to PIM, but the
research team has beern able tc develop the operating
software on Multi-bSI which will eventually run on
FIM. (This first appeared in New Scientist, Londo:n,
16 December 1988, the weekly review of science and
technology.)

Brainwave nits Japanese computers

Japanrn’'s computer manufacturers are turning to
neural computers, consisting cf electronic
processors laid out in a similar way to the neurons
in the human brain, to solve some of the trickiest
problems in artificial intelligence. Recently two
companies have announced progress in such systems,
which they say will recognize handwriting and human
speech by empioying "fuzzy logic® - notoriously
difficult with conventional computers.

Designers of neural computers try to recreate
the connections in human brains by connecting simple
electronic processors together in three-dimersional
networks. Such networks have a layout similar to
the neurons and synapses, or connections, of the
brain. The idea is that, by fine-tuning the
different connections between neurons., the whole
network can be "trained® tc carry out tasks,
especially tnose that involve the use of imperfect
data.

Enthusiasts say that these machines should be
much better than ordinaty computers at tasks such as
identifying visual patterns ot spoken words.




The concep” dates from the esarly days of
computing in the US. However, most researchers
abandoned the idea because of the difficulty of
constructing and programming neural netwcrks.
Japanese companies, driven by the huge potential
narkets for robotic vision and machines to cope with
speech, have now revived the idea.

Researchers at Toshiba's systems and softwvare
engineering laboratory said that they had developed
an experimental neural network for recognizing
handwritten characters. The company claimed that
the network had accurately recognized detween
99.8 and 99.9 per cent of more than 12,600 samples
in the test. Previous systems had an accuracy of
between 90 and 96 per cent.

Engineers programmed one of the coapany's
engineering worksta*ions to create 200 processing
units laid out in a neural zetwork. The presert
model recognizes only handwritten numbers from one
to nine. However, researchers plar to adapt the
idea to recognize the thousands of Chinese
characters vhich form the bulk of the written
Japanese language.

Meanwhile, the glant engineering company
Hitach: announced it had developed a system for
speech-recognition that is based on neural
architecture. It works in two stages. 1In the
first, neural networks pick out consonants in spoken
Japanese. These match the pattern of sounds against
the known rules governing consonants. The company
said this system recovers anout fou. out of five
errors that conventional systems of speech
recognition commit.

The second part of the system recognizes words
in the context of a sentence by following rules orn
semantic relazionships. These are enshrined in &
tvpe of exper: system.

Hitachi said the system can recognize
3,000 words from a particular speaker with an
accuracy of about 95 per cenz. A representative of
the company said that computers based on the
technology could be on the marke: within two or
three years.

Neural computing is about to win a8 seal of
approval from Japan's Ministry of International
Trade and Industry, which wants to establish a
national programme of research to lead %he
technology to the market. Many researchers believe,
however, that it will be impossible to create
large-scale neural networks with electronics because
of the sheer complexity of wiring up tens of
thousands of electrical nodes.

The answer to the problem may be te use pulses
of light which would not interfere with each other
in the way that electronic links tend to do. In
theory, an ontical computer of a practical size
could contain millions of nodes. But even thes most
optimistic researchers do not expect such sachines
to become reality for severa! decades. (This first
appeared in New Scientist, London, 26 November 1988,
the veekly review of science and technology.)

Japan "opens” to foreign chip firms

The Electronics Industry Association of Jspan
(EIAJ) says it is improving Japanese merket access
to foreign semiconductor companies.
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The move follows sustained pressure from
US semiconductor companies complaining that Japan is
failing to mee: arn agreement tiat opens up its
domestic market.

The Users Committee of the EIJA has put
together an Action Plan after tvo months' work by
six sub—committees. The plan lists company-specific
advice on how tc create long-term relationships with
potential Japanese customers of foreign-made
semiconductors. It also advises companies on how to
become involved in Japan's consumer electronics and
automot ive markets.

The Users Committee will also provide
information on trends in the Japanese market,
spoasor seminars for foreign companies and will
monitor the Action Plan to ensure it fulfills its
gdolas.

The EIAJ is asking the SIA to accept the Action
Plan so that the two organizations can work tojether
on improving Japanese marke: access to foreign
companies. (Source: Electronics Weexly,

28 September 1988)

Republic of Korea

Overview, prospects of industry

Ask officials respornsible for Korea's high-tech
industries o name their most prized developments
and one project appears on everyone's shortlist:
the d:ive by Korea to become a leading semiconductor
manufacturer.

Korea is third Lehind Japar and the US in
making the new genera:ion of memory chips, 1 megablit
DRAMs, and is aiming tc produce th= nex: generaticn
of memory chips, 4 megabiz DRAMs, by 1990.

Yet a decade ago, Korea had virtually nc
capability in semiconductors, tne bu:.cding blocks of
the entire electronics industry from computers to
video recorders. 1Its position has beer transformed
by suszained investmen: in chip research and
manufacturing and by governmer: erniouragemert %0
regard semiconductors as a stratecic indusiry.

The Korean electronics giants decided early on
that concentrating on memory chips was the best way
to build a rapid semicon“uyctor preserce. La:ge
volumes and keen pricing are what matter for
memories, the basis semiconductor workhorses for the
data processing industry.

Ample funds vere available to underpin Korea's
ambitions. Samsung, the country’'s biggest chip
manufacturer, has invested about $800 millior in its
semiconductor operations, a figure projected to rise
steadily. It employs about 8(CC engineers az its
semiconductor research and development cenzre in
Korea and 100 engineers at a facility in Californlia.

However, Korea launched its semiconductor
initistive into choppy waters. 1Its bulld-up of
investment coincided with the electironics siump of
1985-1986 when even eszablished chip manufacourers
vere haemorrhaging cash,

Some of the country's bigges: companies begar
to lose their way during the order famine. Hyundal,
videly seen 83 raving failed to appreciate the
capital and expertise¢ nesdec for this sector, closed



a plant in Santa Clara, California, though it is now
firmiy back in the business with a new plant in
Ichon, west of Seoul.

Prospects are rosier now, however, thanks to
the vorld-vwide memory shortage, powered by the
US-Japan chip pact and buoyant sales of personal
cosputers.

While Korea undoubtedly has made dramatic
progress in i{ts chip operations, it remains unclear
vhether it will be able to close the yawning gap
still separating it from the US and Japan, the tvo
countries it relied on heavily for technology during
its drive into the chip market.

Samsung insists it designed its 256 K by
itself, but last year it had to pay Texas
Instruments, the US chip maker, substantial sums for
patent infringements. The issue of how dependent
the 4 megabit work is on overseas technology is too
sensitive for most Korean officials to discuss.

One of Korea's hendicaps has beer. a lack of
irfrastructure - supplies of semiconductor materials
ani chip-makirg egu:pment such as wafers,
protormasks, lead-frames ané bordirng wires.

The Korean industry has concentrated on a
relatively nazrov range of products. About haif of
Samsung's chip ou:put falls outside the memory
famjly, but they are mainly unsophisticated parts
for Far Eas: customers - such as wvatch and
calculator chips. Moreover, Korean industry
in=icders accep: tha: evern their memory chips are
av2ilable in mcre limited corfigurations than those
of the Japanese and the Americans.

Manufacturers such as Samsung and Goldstar have
some capability in Application Specific Inteyrated
Circueits (ASICs), tne semi-custom chips increasingiy
empras.zed by advanced manufacturers in Japan, the
US and Europe. Bu: both acknowledge it will be some
time before they sel. many ASICs overseas, mainly
because of the investment in marketing needed to
underp:n that sector of the business.

Yet the fact remains that Korea has been
successful ir reach.ng the goals it set when
launching into chips. Korean manufacturers have
been steadily increasing their chip yields - a key
determinant of productivity and price in the
semiconductor business. (Source: Financial Times,
9 May 1988)

Sveden
TERMDOK on CD-ROM

TERMDOK, the data base created by the Swedish
Centre for Technical Terminology (TNC) is now
available on Compact Disc, Read-Only Memory
(CD-ROM). The data base contains approximately
25,000 single and multi-word terms related to
various branches of science and techno.ogy, with
corresponding terms and synonyms in Danish, English,
Pinnish, Prench, Norweglian, Russian and Spanish.
TERMDOK is derived from 25 separate dictionaries
published by TNC. Tre CD-ROM version is published
by Walters Lexikor i. Stockholm, Sweden. It was
produced by UK-based Archetype Systems Ltd. using
new multilingual CD-ROm retrieval software from
Datavare 2000 GmbH, in Munich, Federal Republic of
Cermany. This softvare has rapidly achieved
international recognition for its speed of
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ctetrieval, ease of use and facility fcr presenting
the user with prompts and help messages appropriate
to the language seiected.

For further information, please contact:
Keith Taylor, Directo:, Archetype Systems Ltd.,
Boundary House., 91-93 Charterhouse S:ree:,

Londorn ECLM 6LN, UK. (Source: Prograr automated
library and information systems, July 1988)

United Kingdom

NEDO Iorms study team to look at UK
electronics

The National Economic Development Office has
formed & committee to investigate the effectiveness
of the British electronics indusiry in meeting the
requirements of industry.

The committee, called the Electronics
Applications Sector Group, will be chaired by
Ivor Cohen, the former managing éirector of Mullard
(now Philips Components). He will be joined by
repre-:ntazives of the Governmer:, trace unions and
maior manufacturers suchk as IBM and GEZ and users
such as ICl and Marks and Spencer-.

The group's first task will be to look a:
applications of electrorics and inforration
technology in four areas - hea.th, education,
leisure and security.

A pilot survey of each sector will be
undertaken. Wwhen the results are known, :the group
will decide whethe: a resea:zch and developmen:
cthink-tank should be estatlisned to explore and
exploit potential applications.

A specific problem the group will stuldy is the
sluggish response some-ime: shown by British
induscry when applications of electrorics and
information techno.cgy are identified in the four
sectors under review. (Source: Electronics weekly,
7 December 1988)

Superconductors raise antenna’'s power

Engineers at the University of Birmingham claim
to have made a miniature radic antenna from a
high-temperature ceramic superconductor that can
radiate virtually all the energy it receives,

Convent ional antennas work best when they are
about the same size as the wavelength of the radio
waves they emit or receive. However, because radio
wavelengths can be half a metre or more, engineers
are forced to use smaller antennas in meny practical
applications such as communications on alircraf:.

Unfortunately, efficiency drops with size such
that a conventional. antenna that is one-twentieth
the size of the radio wavelength radiates only five
to 10 per cent of energy. Resistance in the antenna
vize causes the drop in efficiency.

The group at Birmingham has made a short dipole
antenna of yttrium barium copper oxide, which the
enginsers cooled to about -183°C. The
20-millimetre antenna operated at 55C megahertz,
corresponding to a waveiength of 545 millimetres.
I%s gain was 16 times that of a copper antenna of
equal length at room temperature. (This first
appeared in New Scientist, iLondon, 29 October 1988,
the veekly review of science and technology.)
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More UK backing for EUREKA's HDTV project

The UK's Department of Trade and Industry (DTI)
announced that it will be providing #1.7 million
financial support for participatior by the UK's
Quantel Ltd. and Philips Research Laboratories in a
major EUREXKA project to develop a high-definition
television (HDTV) system. This takes the total
DTI support to UK participants in the HDTV project
to #4.8 million.

Quantel will develop a range of high-definition
editing and image manipulation equipment and Philips
will be making a major contribution to research into
picture analysis and coding techniques associated
with the transmission and disgplay of high-definition
signals.

The aim of the BUREKA HDTV project, which
involves some 30 European industrial companies,
broadcasters and research institutes, is to define a
standard for HDTV which is compatible with the
Multiplexed Aralogue Componernts (MAC) transmission
system being introduceé for Direct Broadcasting by
Satellite (DBS) services in Europe. The projec:
will develor and demonstrate, by 1990, a complete
prototype production and transmission system for
MAZ-compatible HDTV.

Demonstratiors
place in 1989, with
sys-er adopted as a
inzerracional radio

of the EUREKA system will take
the objective of having the
world standard by the CCIR (the
stancdards body) in 1990.

Purther informaticr abou~ the EUREKA HDTV
pro‘ect may be ootained fror Mr. H. Wessels, EUREKA
DTV Dlrectoraze, Philips International BV,
E:i.3.ng SF 7, Eindhove:, the Ne:nerlands.

(Source: European Science News, June 1968)

Compute: hackers cleared nf lawbreaking

Hackers ir Britain can breathe a sigh of
relief. The Lawv Commission ¢of Eangland and wales has
decided not to recommend tha: hack:ng, breaking into
a computer system without authorization, becomes an
off2nce. In a report or "computer mi.suse®,
putlished recently, the Commission has decided not
to maxe 3 rul:ing on hackers angd nas appealed instead
for comment from the public, befcre it makes a final
recommendation.

Computer misuse covers a broad spectrum of
activities including fraud, and the laying of "logic
bombs” and computer "viruses” in computer systems.

The report concludes that most forms of
computer misuse are emtraced by existing law, and so
recommends no changes. This is despite the case of
Gold and Schifreen, two men who hacked into British
Telecom's Prestel computers.

The pair were convicted of forgery, but thelr
convictions were put aside when they appealed to the
Hou e of Lords, which decided that hacking could not
amount to the crime of forgery.

Immed ately after this decision, the
British Computer Society issued strong
recommendations that hacking should become an
offence in Britain.

in May,

Hacking, the Commission says, is the only
category that is not covered by existing law,
despite 8 recent conclusion from the Audit
Commission which ranks hacking as °the single

largest computer-related crime®. The Lav Commission
has pulled togethe: the case for and against its
criminalizaziorn.

Arguments in favour include the fact that
unauthorizel access to certain information held on a
computer, such &s personal data covered by the Da:a
Protection Act, could be °“peculiariy damaging®. It
also notes that many other countries, including the
US, Sweden and France have already made hacking a
crime. (This firs: appeared in New Scientis:,
London, 22 September 1968, the weekiy review of
science and technology.)

British collaboratior on soft errors

A *Soft Errors Club” will bring together
Britain's leading semiconductor manufacturers,
users, materials suppliers and scientists. This new
colladborative research proiec:, aimed at
dramaticaily reducing tne probler cof soft errars in
microelectronics, has recenzly been launched by the
Microelectronics Mazerials Centze of tne UK Aromic
Energy Autnority s Herwel. Laboratirlry

There is now a ciea: need to identify ultrapure
materials to guarantee the gquaiity of the integrated
circuits fabricated from ther. ~hlis w.l. enable the
number of single even:t upse:ts caused by alpla
parzicles emitted b; naturally occurring radioactive
eiements in these materials to be reducel.

This research program wiil eatend the technique
invented at Harwel.l, wh.ch carn measire the presence
cf Lraniur atoms in concertrations as low as [ ppb.
Tnis flssior track autoradiography -echnique employs
optica. m lrosscpy s count tracks :n
polyimide £ilm coate: cnic semicornductior material
prev.ously :irrad:at=d :n a nuc.ea: reactor. The
techrnicue 1s also s.oitable for guality assuirance at
eacn stage cf m.crochip man.faciure, such as
erching, evaporation, so>.der:ng, bonding, e:c.

f.eselon

The twc-year programme a.read; has the support
cf MEDL, Inmos, Anamart.c and the Brit.sh
Government 's Departmen:t of Trade and Industry, with
ar initial budge: of more tnan $23C,00C. The Club
is oper tI UF organizations and ¢ cverseas
companies trhat have a signif.cart manyfarcturing
presence in the UK. The merwe:rs w..l review the
procrar regu.arlv and advise or. the fus.re direction
of the research. (Reprinted with permissior from
Semiconductor Interna%iopa. Magazire, October .988.
Copyright 1988 by Cahners Publishing Co., Des
Plaines, Il. USA)

Rule change forces researchers’ rethink

British firms may withdraw fror the UK's new
post-ALVEY information technology research programme
due to start next year because the Government has
changed the funding rules.

In a majcr shift from the ALVEY programme, the
Government wil. fund only 5C per cent of the total
research work carried out, under so-called LINE
rules. This means indus:ry must fund parz of the
vork of its university partners. Unde: ALVEY,
industry go: 5) per cer: governmen: fund:ng and
universities 100 per cent.

Pirms argue that tc support a university
partnership could reduce their funding to
25 per cent or less, so taking part would no longer
be cost-effective. At bes:, firms could cut the
level of university coilaboration. But both courses



of action could destroy the relationship built up
between the two communities under ALVEY. (Source:

Computer Weekly, 6 October 1988)

Casapus network gets green light

The first project in the Government's open
standards network demonstration scheme finally got
the go-ahead smore than two years after the prograsme
was announced.

Eric Porth, the new junior industry minister,
announced that the Department of Trade and Industry
(DTI) will contribute $900,000 to a #4.9 million
scheme tO install a broadband network at Asion
University.

The campus network vwill have up to 2,500 nodes,
with satellite links and connections into the
academic Janet X.25 network. The cable can hold
100 data circuits including twvo Ethernet channels, a
manufacturing automation protocol (MAP) channel,
eight one-vay television channels and four tvo-wvay
video channels.

DTI failed to find any suitable takers for OSI
demonstrator funds when the scheme was first
announced in 1966. The scheme is similar to the
software engineering demonstrators where comwercial
companies got grants to show off softwvare
engineering applications to would-be users.

The leading user standards body Itusa tried to
get DT1 backing to set up an X.400 electronic mail
demonstration but was turned down because its
proposal was not commercial enough.

The whole OSI demonstrator project then got
heid up by policy reviews at DTI.

The neiwork will be used to support three major
projects as wvell as allowing any of the university's
5,00C staff and students toc access distributed
processing power. The library and information
service will give users access tc internal and
external library systems and there will be an
X.400 mail service for campus users. (Source:
Cemputer Weekly, 29 September 1988)

UK firms join in PUREBKA project

The UK is set to play a full part in Burope's
#300 million BUREKA software factory project.

Lord Young, Secretary of State for Trade and
Industry, has approved backing for two
UK participants, Sema Group and ICL, to join the
project, which started in 1986.

The 10-year EUREKA project, involving 17 other
information technology and electronics groups, aims
to develop a computer-aided software production
system which will tackle today’'s problems of
software quality and reliability.

Recently UK ALVEY researchers published the
results of a one-year #100,000 study into the impact
and design of an information system (or software)
factory.

While nov money is available to support a
UK research initiative, their ideas may yot be taken
up by the EUREKA consortium or in the ESPRIT
technology integration project, Atmosphere,
currently undergoing evaluation for funding from the
Buropean Commission.
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The authors of the report, Gavin Oddy of
GEC Research and Colin Tully of Cranfieild IT
Institute, fear that the factory notion nay be ye:
another good UK technology idea vh:ich ot=ers wiil
exploit.

The report presents recommendations for the
requirements and architecture for an information
software factory and a means of realizing the
concept.

Softwvare developers and users who are
interested in the factory concept hope to set up a
vorkshop to tackle these reszarch and development

questions. (Source: Computer Weekly,
3 Novesder 1988)

Superconductivity in UK suffers from apathy ir
industry

Superconductivity research in Britain is being
held back because industry is unwilling to invest.
Of $16 million available in public funds, only about
#10 million has been spent. This is p:rtly because
superconductivity is officially classed ar an
advanced technology project and cne of the funding
criteria is that there must be three partners from
industry or two from industiry and one higher
education instituze. Sir Mart:rn wWood, who chairs
the national committee, said at a symposium On
nigh-temperature superconductors at the University
of Cambridge that industry has been “somewhat slow®
in coming forward. The attitude c¢f industry, he
said, is that if something 1s being done in Japan
and the United States, then Brita:in will not be able
to keep up and that if those countries are not
involved thern it is not worth doing.

Funds in Britain for high-tempecature superz-
conductivity are not available on the scale of
funding elsevhere, said Wood, and if industry is to
be-efiz then it must targe: specific areas where
appl.ications are seen to be likely. Th:s contrasts
with the situation in Japan w- re the fact that
commercial benefit may be distant does not
discourage investment in basic research cn a large
scale.

But in Britain, the funding arrangements
require that industry is involved ancd industry wants
to see applications on the horizon. The present
funding arrangements will probably change in 1929,
possibly in an attempt to alert industry to market
opportunities. Funds for high-temperature super-
conductlivity will then be channelled through the
Government's LINK scheme. Whether the move will
have the desired effect is debatable, but it may
unlock some of the funds available, because a
project will be required to have only one industrial
partner. There will also have to be one partner
from the science base involved. The switch will
mean that most of the projects might change guite
dramatically.

funds for research in high-temperature super-
conductivity also come through the Science and
Engineering Research Council (SERT), which spends
42 million a year, and through a joint arrangement
between the Council and the Ministry of Defence.
Between §3 million and ¢#5 million is availadble
through this joint s~heme bu® remains unspent.

After finding funds, researchers in Britain are
faced with another problem: how to keep up with
developments in the rest of the world. Because of
the expense, there is no comprehensive data base in




this country. Both SERC and DTI have examined bids
for a data base and rejected thew on the grounds of
cost. Now work is under way to establish links with
existing data bases in Europe.

Another obstacle to advances in this field is a
shortage of post-graduate researchers. Short-term
posts are not always attracting the required
workers. (Source: Nature, Vol. 335,

15 September 1988)

UK firms invited for research in superconductors

UK companies have been invited to take part in
a research project to identify and fabricate high-
temperature superconducting materials started at the
UK Atomic Energy Authority’'s Harwell laboratory.

As part of the Department of Trade and
Industry’'s national industrial high-temperature
superconductivity programme, the £2 million project
merits S0 per cent funding from the Goveramen:. The
balance will be provided by indusirial participants

Johnson Matthey.

Companies will take part in research activities
ar Harvel!l and Oxford University aimed at producing
usable components based on bulk materials, flexible
thick films of a tenth of a millimetre and wires.
High-temperature superconduczors are usually the
oxides of a “mix* of ele - ents such as barium,
ytirium, copper and bismuth that start to lose their
electrical resistance at arcund 90° above absolute
zerc.

wWorld-wide research is now vrodurcing super-
conduczing ceramics that rearch 2zero resistivity a:
temperatures above the bciling point of ligu:d
nitrogen which is 77° above absolute zerc. Current
work a: GEC and Plessey is producing ceramics based
on ox:des of bismuth, str:ontium ané copper that have
zerc resistivity at 1(¢ F. This is amost 30° abcve
the bo:i.ing psint of nitroger.

The Harwell project, which at present does not
include either GEC or Plessey, will draw on the
laboratory's experience in the fabrication of
complex ceramic components. When applied to super-
conducting materials work could lead to applications
in computer memory stores and "magnetic levitation”
transport. (Source: Electronics wWeekly,

9 November 1988)

UK_researchers get Japanese welcome

The UK is to be the first country to get
industrial researchers inside Japan’'s
fifth-generation computer programme - jsut as the
project’'s pioneering parallel inference machine and
knowledge-based scftware system enter a key phase of
development.

An agreement On the exchange of researchers
will be signed in Tokyo by Tim Walker, head of the
UKk's "aformation Engineering Directorate in the
Department of Trade and Industry. The UK has been
holding out for industrial exchange researchers
rather than academic ones for four years., The first
UK industrial researchers could go to Japan in 1989.

The agreement comes just as the 10-year
programme reaches what director Kazuhiro Puchi calls
its genuine core after seven years of preparatory
research. The project faces its biggest challenge
in the next three years.

The i1dea of an exchange agreement with the UK
has been discussec since the UK's ALVEY programme of
advanced computing research began in 1983. The
stumdbling block until now has been the UK's
insistence that the exchange reserachers should be
from industry rather than the ascademic world. The
Japanese have now agreed to these terms.

(Source: Computer wWeek'y, 1 December 1988)

Ansa project wins ESPRIT funding and partners

The UK's ambitious Ansa project, which looks
far beyond open systems to the distributed netwvorks
of the future, has three nev European partners and a
guarantee of funding under the next phase of
Europe’s IT prograsme, ESPRIT.

AEG and Siemens of West Germany, and Ellentel,
Ericson's Swedish research subsidiary, join eight
UK and US firms working o develop an architecture
for open distr uJted processing, under ALVEY
funding.

Some see the new European project (ISA) as “the
strategic powerbase for IT in ESPRIT". ISA will
co-operate with another ESPRIT proiect, Commandos,
led by Bull of Prance, which is also working on
distributed systems. The two will exchange
information and have agreed not to duplicate each
other's efforts.

The nev partners vill have a big impact on the
International Standards Organisation (ISO), which is
still driven by international votes.

The
basis of

work done by Ansa and
IS0 standards for the

ISA will form the
1990s.

Ansa's premise is tha: no one supplier can
cover all a user's IT requirements, and while 0SI
will allow different computers to tal«x to each
other, it is not suited o a.lowing discrete
app.ications to talk tc each other across a network.

The project aims to get a widely accepted set
of open distributed processiny standards onto which
all ESPRIT projecis can converge. By the time
funding runs ou: in five years, it hopes to have
achieved the basis for European industry to develop
commor. distributed systems.

The team continues to work on a3 reference
architecture developed under ALVEY, and has a test
bench under development. The project is talking to
open systems standards bodies, COS ané SPAN, bLut
also wants links with the Open Software Foundation,
led by IBM. (Source: Computer Weekly,

10 November 1988)

UK launch for flexible CAD system

A German-designed user riendly CAD system
called Abracad has been launched in the UK. Its aim
is to provide microcomputer users with a speed and
ease of working hitherto largely restricted to
minicomputer users.

Abracad will run on IBM pc ATs and compatibles,
IBM RT6150s or Sun Workstazions, using either the
Unix operating system or MS5-20S. Since the software
is the same for either system, upgrading for
multi-Jser network systems 15 easy.

Orig.nally developed by Marcus Computer System
GmbH, Abracad is marketed in the UK by Goodwin
Marcus Systems, a subsidiary company.




Features of the softwvare include:
parameterized parts, which allows shapes like nuts
and gear vheels to be held in memory and added to
the drawing by typing in a few key dimensions;
associativity, which permits a drawinj component to
be stretched in the X-axis, the Y-axis, or at a
specified angle while retaining the correct
proportions for holes, nuts, etc. {(dimensions and
cross-hatching are then automatically recalculated
and reapplied); the bill of quantities generator.
vhich cuts down a long chore to a matter of
minutes; and simulation, with which a shape can be
msoved along a predefined path, particularly useful
vith designs which have to be tested for collision
conirol. The price is $3,250 fcr the software.

Contact: Goodwin Marcus Systems, 10 Spinney
Avenue, Goostrey, Cheshire Cw4 8JE;
tel. 0477 34188. (Source: Manufacturing Chemist,
November 1988)

United States cf America

Superconductor research ar national laboraturies

American Superccnductor (Cambradge, MA) has
acquired the exclusive rights to develop and market
high-temperature superconductors from the
US Department of Energy’'s Argonne Nationai
Laboratory. The agreement marks the first time that
a national laboratory has licensed 1its
superconducting technology to private industry.
Argonne produces superconducting ceramic coatings by
oxidizing a suitable metallic precursor. For
example, a wire coated with a 1:2:3 alloy of
yttrium, barium and copper 1s heated in the preseice
of oxyger tc yield a superconductive
yttrigm-barium-ccpper oxide ccating.
will be needed to develor a practicai
superconducting wire. .ovever. Argonne is seeking a
patent for 1ts process. American Superconductor had
previously obtained the exclusive rights for another
process involving metallic precurscr technology
deveioped at MIT. The firm w.ii prcvide Argonre
with $100,000 in funding for research on bondirng
superconducting oxides to metal substrates and use
cf i1on-beam sputtering to deposit superconducting
thin films. (Extracted from Chemical anad
Engineering News, 17 Octover 1988)

Mcore research

NSF unvells rnew computer rnelw rk

Academic computer users throughout the United
States moved a step closer to nationwide integration
when the National Science Foundatior’'s upgraded
computer network, NSFNET, was inaugurated. w:th a
transmission cate of 1.9 million bits per second,
and 1mproved .witching technology, the nev network
should allow researchers throughou® the Country to
work interactive:y with NSF's six supercomputer
centres as well as with data bases and cthe:
resources, but demand 1$S s5 great that the capacity
of the network may be exhausted in as littie as
18 months.

After being put out tc tende: last August, the
contract for the upgrade and mointenan.e of NSFNET
was awarded to Merit Inc., a conscrtium of eight
universities in Mich.gan that had beern successfully
operating 8 State-wide computer netwcrk, Thne
expansion of NSFNET by Merit has been done irn
co-cperation with IBM, which helfped tc Jevelop the
switching and routing system, and MCI, a
long-distance telephone company, which has supplied
digital and fibre-optic land lines. Both of the
companies have provided their services free.

Computer networks 1n the United States have
grown up through a rather haphazard aggregation of
regional systems and commercial enterprises ani the
resuiting proliferaticn of electronic mail systems
and transmission standards has caused as much
frustration as communicatior. Aithough the expanded
NSFNET unifies some of the smailer networks, it is
$till not easy tc move between NSFNET and other
national systems such as BITNET and OMNET. but
plans for further uniiication are being studied, and
NSF has expressed willingness to act as a lead
agency in any such programme.

NSFNET was designed tu allow an 1ncrease 1n
transmission rate by a factcr of 30, to 45 million
bits per second, tv be achieved as the system
expands. It is expected that users will invent new
applications as capacity and reli1ability 1ncrease.
The most popular use today, electronic mail, was
added as an afterthought to the first networks.
(Source: Nature, Vol. 333, 4 August 1988)
1ssues HDTV

US elecrronics body warring

The hmericar Eiectrornics Asscoclazion (AEA) has
renewed warnings that 1! the US does not develop
high-definiticon television (HDTV) technology. 1its
semiconductor, personal computer and automated
manufacturing i1ndustr.es willi suffer.

The market for HDTV .s expectel tc be worth
$47 tillion within the nex* 20 years. Trhe AEA made
a simiiar warring several months ago whern a
sub-committee 1ssued its report on HDTV. The AEA
has released a detailed economis 1mpact report
show:rng the dominc effect of not having HOTV
tecnnclogy .-

US HDTV manufacturers must
hold at lieast SC per cent of the HDTV marxet by the
year 20lC to maintain the 70 per cent share of the

perscral computer marxet he.d t©y; US companies today.

The repurt says that

A coaliticon <f goverament, industry and
academia 1s suggested by the AEA as a way of
developing a prominert presence 1n the HLTY markel.
Japanese electronics coumpanies have already spent
over $700 million on HDTV deve.opment. They can
already produce experimental picture tubes that have
the clarity ct a photograph.

The AE estimates the US has tive t 10 years
to catch up with the Japanese. The first Japanese
HDTV systems are expected to be available by 1990
for about $3,000 to $5,000 each. Their sales w...
be limited at first because a different broadia::
signal 1s needed. However, VIRs, catle TV and
satellite HDTV transmitters wiil be avdilable tor
the first buyers. (Source: Electrounics weekly,
30 November 1988}

US and Japan team up for GREMS

Ramtron and NME Semiconducror (Tatevama, Jaj a:)
have agreed to co-develop a 4 M-bit DRAM using thy
new ferroelectric matersais’ techncloyy Ramtron has
been working on fout several years.

The comtination of kamtror techrnolo,ies arnd NMh
DRAM processes could keep DRAMs plarnar through
several more density generatiuns, e.ifihating the
need for trenches, Stacwing Caps..tols ol ONed
complex structural changes 31l other DHAM makers are
committing themselves to. This wouid Le a drastic
development 1n the DRAM business, especially since
none of the companies moking trenches or stacked




capacitors, Japanese, European, or American, have
been able to yield well erough to prove these

techniques are thoroughly economically viable.

Ramtron's ferroelectric materials will be used
in this developmert as linear Jdielectrics, not as
non-volatile memory elements. The development
should not be confused with non-volatile
ferroelectric memories. The materials, even when
used linearly and not switched, as in non-volatile
applications., have more than 1CC times the
dielectric constant of silicon oxides, allowing the
size of the capac:tor tc be shrunk to one of the
smaller elemerts of each memcry cell without
resorting to 3D structu:es. In the new design metal
pitches would again become the determining factor irn
circuit density.

But while Ramiror has beern modelling,
fabricating and characterizing new cell designs for
2bout nine months, they are a long way from being
proven as commercially viable.

Ramtron 1s aiso expected o announce a few mcre
partners ir the near future.

To date, FRamtrorn and Krysaiis Semiconductor
(Albuguerque, New Mexlco) are the pioneers in
bringing ferroeiectric mater:als 1nto the wemory
arena, first as non-volatile devices.

Critics of ferrocelectric materials point out
that there 1s a "wearcut”™ mechan:ist and many
chemical incompa:ibilities witl trne other materia:s
used in IC fabrication, ard that the layering of
ferrcelectric films within IC structures has not
been done successfully. They believe the only

Status of computer
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successtul devices have the ferroelectric films on
top of a complete IC s:tructure, separated by a
protecting oxide layer. That would nct get the
densities to make a planar 4 M-bit DRAM.

NME 1s fam:liar with nitrides, used in its
current 256 K-bit DRAM design, which it obtained from
Inmos. That design gives the highest speed
356 K unit in the industry and has created such
demand for the NME product it prompted NMB to coavert
its new 1 M-bit DRAM fab module over to 256 X-bit
uniis. NMB is also familiar with Ramtron through
that 256 K project.

Under the agreement Ramtron is responsible for
the device design, the process and getting it up in
productior. The design team is operating in Colorado
Springs, with a production engineering team from
NME. Ramtron has sent a process development and
integration team tc Tateyama which will live there
for two years, as will the Japanese team in the US.

NMB w.l. have sole rights to manufacture the
tesuiting device, with Ramiron collecting royalties.
They will jsintly own the process technology.
Ram:ron has not given NME rights to its non-volatile

RAM technCicogy . (Source: Electronics Weekly,
2 November 1966)
Regional reports: Asia

(1} Computer market: as shown in tabie 4.4.7,
which 1s based on the numbe:r of units, the computer
market in The Republic of Korea has shown growth
averaging 46 per cent annualily since 1983; there
were 3,481 units in 198¢. There are

1,971 minicomputers, Sé.¢ per cent of the total.

in _the third werid

Reputiic ¢f Kores
Tat.e 3.3.7. Trend of number of computers, by type, :nsta.ied
in the Republic of Korea (number of urits)
Year Very large Large Medium Small Very small Total
1980 31 46 111 143 199 522
1981 42 66 13 167 221 633
1982 60 84 174 210 238 766
1983 76 114 214 3ie 392 1114
1984 105 137 265 461 678 1 646
1985 128 164 312 614 1 287 2 475
1986 139 176 393 800 1971 3 481
1986 growth 8.6 8.5 26.0 30.3 56.8 140.6 over 1985 per cent
1986 as share 4.0 5.1 11.3 23.0 5€.6 100.0 cf total per cent
Very large: $1.5 million or more
Large: $0.7 million or more (but less than $1.5 million)
Medium: $0.3 million or more (but less than $0.7 million)
Small: $0.1 million or more (but less than $0.3 million)
Very small: $50,060 or more (but less than $0.1 million)

Source:

Korea Informatiorn Industry Association (KIIA)



Table 4.4.8 shows primary users. Private
seCtor enterprises are first with 2,613 units, ot
75 per cent of the total, followed by educaticnal
and research organizations with 42i and financial
institutions vith 29 units.

Government organizations have only 157 urnits,

but that
national

numper is expected to increase unde: the
trunk computer network programme.

As shown in table 4.4.9, which shows
manufacturers, 38 per ceni of the market is held by

74 -

mancfacturers in Korea and 40

At present there ar: 33 nainframe

mancfacturers of

peripheral devices., and thete are 14 companies

1nvotved in data transmissiof..

with regard to

foreign affiliates, 45 manufacturers have made
1nvestments, beginning with IBM 20 years ago in
1967. The total includes $87 miilion from

US manufacturers.

$30 million from Japarese
manutacturers and $i0 million from others.

Ot the

Japanese companies, Toshiba and Mitsubishi entered
the market in 1969 and 1970. but the biggest

Japanese player

is Fujitsu.

IBM with 496 units, DEC with 259 and H.P. with l6i.
Table 4.4.8. Number of computers, by type and sector, instailed
in the Republic of Kcrea (as of end of 1986)
Sector Very large iLarge Medi1um Small Very small Total Share cof total (v)
Government 17 17 62 32 29 157 4.5
Fcucation and

Research 7 ic 48 122 232 L P3Y 1z.1
Accounting ar?

Insurance 4C 40 Se Si 101 290 8.3
Business 75 109 229 595 1 609 2 6113 75.1
Total 139 178 393 800 1 971 3 481 i63.0
Type share of

total per cent 1.C 5.1 1.3 23.0 56.¢ 100
Scurce: Kcrea Information Industry Rsscciation (KIIA)

Table 4.4.9. Number of computers,

by type and manufarture, i1nctalled

in the Reputlic

~f Korea (1985)

Manufacturer Very large Large Mediun. Small Very small Total Snare of total (W)
IBM 88 88 86 123 111 49¢ 20.8
Fujitsu 10 11 48 12 1 82 3.3
Sperry ’ 6 25 10 k] 61 2.5
Cyber > 12 q 1 5 27 1.1
Prime 0 1 33 37 ) 1063 4.2
DEC 1 2 41 71 144 259 10.4
NCR 4 6 13 S 6S 93 3.8
HP 0 1 13 106 41 161 6.5
Honeywell 0 2 1 15 19 37 1.5
Burroughs 1] 1 3 26 21 51 2.1
Eclipse [¢] 0 8 48 27 83 3.4
wWang 0 0 1 9 84 24 3.8
Others 3 19 36 151 710 928 37.5
Total 128 164 231 614 1297 i 475 1006.0
Source: Korea Information Industry Association (KIIA)




Table 4.4.10 shows trends in the structure of Computers are usel chiefly for personnel,
Korea's computer indusiry. 1If one considers the place payroll, accounting and administration. It is
of the computer industry within the electronics thought that their use wil. expand to the fields
industry in terms of changes over time in the makeup of top management and business planning
of such things as production volume, one sees that the (tabie 4.4.11).
shares of exports and domestic demand have growr in
the last six years, but the share of imports has (2) Data communicatioos market: data
remained about level. communications has grown at an average annual rate

Table 4.4.10. Trends in structure of the Korean computer industry
(unit: million dollars)

Production, Import, Export 1980 1981 1982 1983 1984 1985 1986 Previous
year ratio

Production Electronics industry 2 852 3 7191 4 006 § 558 7170 7 285 10 611 45.6
volume Computer industry 9.0 3C.¢ 47.4 207.2 428.4 $:9.3 880.2 69.5
Share (%) c.3 0.8 1.2 3.8 6.0 7.2 8.3 -
Rxports Electronics industry 2 CO4& 2 118 1047 4 204 4 352 6 687 6 687 3.6
Computer industry 6.2 i1.8 36.4 115.2 261.8 39e.5 7C6.6 78.2
Share (\) c.3 0.5 1.6 3.7 6.2 9.1 10.6 -
Domestic Electronics industry 805 1171 1 308 1 674 2 026 1 964 2 185 11.3
demand Computer industry 2.7 7.1 8.3 66.8 105.9 90.5 155.9 72.3
Share (%) Q.3 0.6 c.6 4.0 5.2 3.6 7.1 -
Imports Electronics industry 1 460 1743 1979 2 663 3 163 3 1¢ 4 483 44.3
Computzer industry 87.0 110.0 15%.0 204.0 247.0 283.2 473.4 67.2
Shate (%) 5.3 5.7 8.C 7.6 7.8 9.2 10.5 -

Source: KIIA Electronics Industry Statistics (production and demand)
Office of Customs Adm:in.stration statistics (exports and imports)

Table 4.4.11. Application of computer systems irn the Repub.ic of Korea
(ls: row is numberzr of respondents; 2nd row .s percentage. Mu.-:ple resporses allowed)
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of 12.8 per cent, and reached 19,.%i circuits at recession and the detiation and drop :n the value of

the end of 1986. The share of internationa.l the pesc caused by the oil crisis.

circuits is 0.3 per cent, however, and online

operation 1s thought tc be in the beginning Average annua. rates of growth from 1980 to

stage. 1986 were 13.6 per cent for mainframes, l6 per cent
for minicomputers and 17.3 per cert for

The makeup of communication subscribers is microcomputers.

58 per cent financial institutions, 31 per cent

private enterprises and lé per cent government. Table 4.4.13 shows the number of mainframe

In regard to circuit speed, 48.7 per cent are tnstallations, by manufacturer, 1n 1986. IBM led

1,200 b/s, 37.3 per cent are 2,400 b-s and with 53 per cert, tcllowed by NCR and Burroughs. Ot

0.8 per cent are 9,60C b s. the minicomputers, 33.1 per cent are from IBM,
followed by NCE and CEC (table 4.4.14). IBM clones

(3) Machine information pelicy: the kotean constitute 26.9 per cent of the microcomputers, w.th

Government has promoted three policies ir. the IBM and Apple next 1n line (table 4.4.15).

hardware i1ndustry: (1) a national production

policy to rationalize imports and encourage It is predicted that the number of compute:

domestic production of parts; (2) a technology installations will 1ncrease by 15 to 20 per cent

development promction policy for development of annually in the next few years. The most growth is

technology through joint ventures; and (3) a predicted for microcomputers, which have a good

domestic demand promotion policy that includes a cost-to-perfctmance ratio. And demand for larger

syster for designated putchase of industrial computers 1s expected to grow as the economy

machinery, aid for leasing of Korean computers and reCcovers.

preferential purcnase of domestic products by
putlic instituticns.

(4) Human resources: software productic:n bega:. Tatle 4.4.01:. Number of mainframes, bty
in the 198(s, ard has gtown at annual tates cf fanviacturer, i1nstalled in the
30 to 40 per cent. As showr 1irn table 4§.4.12, the Prhi.ipgines (198¢)

number o5f informaticrn processing technicians now
exceeds 10,000 perscus.

The Korean Government has promoteld increased Manufa-turer Number Share (%)
use of machire information through estallilshmernt

of various educatior and training systems. A

national gqualficati:on system haes als. been 1B6M 120 53.1
implemented: almost 8,00C persois have been NCR 45 19.9
qualified now. Burroughs 36 15.9

FACOM 1? 7.8
Republic of the Philippines Sperry e 3.5

(1) Computer market: the number of computers
introduced and the number of installations in the Total 2t 10C.0
Philippines increased :rn the first halt of the

1970s. But that upward tendency was siowed in the
second half of the decade by factors like economic Source: Priiippine Computer Soviety (PCS)

Table 4.4.12. Trends in numbers of intormation processing technical personnel
in the Republic of Korea (units: persons, percentage)

Professional.’

engineers Job category
(senior System analysts Programmers Operators
Number of engineers and (incl. senior (incl. (incl.
Year employees researchers) researchers) researchers) technicians) Key punchers Total
1984 383 1 271 2 359 518 1 710 6 241
{(6.1) 120.4) (37.8) (8.3) (27.4) (100.0)
1985 87 899 429 1 %65 3 432 720 1 465 7 613
(5.6) {(20.6) (45.1) (9.5) (19.2) (100.0)
1986 118 159 571 2 081 4 147 893 1 483 9 775
(5.8) (21.3) (48.6) (9.1) (15.2) (100.0)
1987 141 345 704 2 412 $ 310 816 1 406 10 648
(6.6) (22.7) (49.9) (71.7) (13.2) (100.0)

source: Korean Information Industry Association (KIIA)




Tabie 4.4.14. Number of minicomj .iers, by

manufacrurer, insta.led in the
Philipp:ines (198b)

Manufacturer Number Share (%)
1BM 2.9 3.1
NCR ] 10.2
DEC 66 8.9
Burroughs 53 5.7
Datacom 2 5.6
wWang 33 5.1
Hewlett-Packard 35 4.8
Basic Four 32 4.4
FACOM 3n 4.2
Sperry 8 3.8
Micromation 2% 2.9
Other 98 13.6
Total 22¢ 100.0
Scurce: Philippine Computer Society (PCS)

Table 4.4.15. Number cf micrccoomputers, by
manufactorer, installed ir the

Pnil:pi:ines (198}

Manufacture: Number Share (%)
PC 'XT AT clones 3 8C9 26.9
IBM PC XT AT S T ? 19.6
Apple Clones 2 4kl 17.9
Apple II II+ Ile II:I 1 8ey 13.2
Tandy (TRS) 7Ll 5.0
FACOM DN .2
SUKD 299 2.1
NE_  F° prie 1.2
Snarp 14. 1.0
Hewiett-Pacrkard JIN 0.8
Other 1 4¢. 10.5%
Total 13 151 100.0
Source: Philippine Computer Scciety (PJS)

(2) Software market: it is in the field of

software, rather than producrion of computers, that

growth will be seern in the Philippines.

From a worldwide perspective, the software
market is expancing more .har. that for hardware. In
the US alone, sales of software have reached
$41.6 billion, Sales i1n the Asia Pacific region
will reach $7 billion in the neast tive years.

Within the Phil.ppines software market, the
scale of exports increased in 19%8u, reaching
$6.5 billion. Of that, 65 per cern’® was packaged
software, and 35 per cent was customized software.
By machine type, BC per cent was for minicomputers
and microcomputers, and 20 per cent was for
mainframes. T' . software market 15 expected to grow
at an annuel rate of aboul 1/ per cent

n

I connection with that, in 198% the US
provided 63 per cert (S3 million) of tne software in
the Philippines. 1% was the only suppiler of
spreadsheets, word processing programs and graphics
software. It provided at leas. 90 per cent of
operating systems, data bases and utilities. %ae
Japanese share 1in 1984 was | per cent.

(3) Human resources: at present, 150 schools and
training institutions are providing information
pro.essing education. Information processing
technical personnel number about 19,000, of which

70 per cent are involved in installation, S per cent
in hardware marketing support, 4 per cent in
software consulting, 7 per cent in EDP training and
14 per cent in overseas projects.

(4) Software export: imports of computer

eguipment are subj)ect to sales tax and surety

bonds: the sales price has to be raised 55 per cent
above the imp._rt cost. But the Philippines is too
far behind to begin the production of hardware. It
wili be essential to encourage scftware
capabilities: striving to export software will be
of central concerrn to the industry. In the field of
apnlications, banking systems, weathe:, transport.
government and military business are already
covered.

The Philippines software sales strategy is to
create an expc:it industry on a worid scale. It 1s
thought that scftware produced 1n the Philippines
wiil be 40 tc 50 per cent cheaper than that from the
advanced countries. Some $& tc $7 btiilion of
software 1s exported to the US now, gprimarily for
data input and program deveioprent. This 1s not to
be expcrted just to the US, but tc Canada., .urope,
Australia, Japan and easterr, Eurcpe as well.

In a3d:itizr, the Ccomputer SoI.ety has sent
pecple tc Chicags, s2an Francisol and New Yorh,
have made active eflfirts to negltiate with
government oSryais, and to optain support from IBM,
Lo expand Oppa Tl for esports O the US.

Trey

Ptles
Kingdos of Thailand

(1) Ioformation processing in the public sector:
the f1rst two computers :n Thai.ani were instaiied

in 19c4. Many computers have been introduced since
ther, Lut the Country is s%h1ll .5 the beginning
stage of computeri2ation. S$talstics on the number

cf computer installations are being collected since
1977 by the NSO (National Staiistics Office) and
submitted tou the NCC (National Computer Committee).
The NC promulgates State computerization policy 0
governmert organs anj national enterprises and
authorizes projects. Because it was difficult to
grasp the situation of the private sector by means
of a8 survey, only the public sector was covered. At
the end cf 1986, 58 per cent of the organizations
had computers and 18 per cent used outside
services; 24 per cent had neither introduced nor:
used computers. Thus there was still much room for
computerization in government orqgans and natioral
enterprises,

The number of microcomputers i1n use hais ceached
1,616, That was sti.l low 1n COMpAarisons with Glher
countries, but 1t wis 7.3 times the figuie for
1985, Computer reiated spend.ny in the putlic
sector came to 628.7 bahts ($23.9 mislion of
4.029 tallion yer at the 198 averade eacha- e rate
of §1 26,299 bLaht VEBLSL yely, Lf Whin
62 per cent was for hardware and 13 per cunt for
software,



The number of infcimation processing
technicians was about 6,500, of which six per cent
were analysts, 22 per cent vere programmers,

9 per cent were operators, 26 per cent were data
recorders and 37 per cent perform data entry. A
future increase of close to 4,000 persons 1s
envisioned.

Computerization plans are being pursued in a
number of ministries now. For example, the Ministry
of Public Health has established a master plan for a
public health information system and the Ministry of
Justice is using an outside serv:ce now and plans to
set up a mainframe within two years. Moreover, the
Bureau of ‘ower has introduced CAD for the planning
of electrical transmission. The Bureau of Highways,
the Lari Dureau and the Metropolitan Management
Bureau are considering the introduction of CAD. In
addition, che Bureau of Petroleum has used process
simulation to improve oil/gas separation plants.

(2) Information processing in the private

sector: it is « -1mated that there were about

90 mainframes, 900 minicomputers and

12,000 microcompJiters in the private sector irn

1984. The fields in which they are used are banks
and the financial sector, air transport and the
manufacturing sectcr. Computerizatiorn is rapid in
the financial sectcr because of fierce competition;
4 billion bahts have beer invested in banking
systems. Progress in online services, card services
and home banking is expected. Production plans and
various cortrols are used 1n the manufacturing
sector, and computerization fcr effective management
is accelerating. CAD has already been introduced in
the textile industry, which is Thailand's main
expcrt industry, but all the systems have been
imported from the US and France. Small CAD systems
like Autc CAD are widespread.

(3) Hardware: tne hardware irdustry consists cf
productior of ICs and printed citcult boards and
asserbly of computer peripherals ana

miZrocomputers. Otherw.se there nas beern complete
dependence or 1mports. The Government has adopted a
policy of investing, Lhrough its investment
commission, to promote compute: producti.a. At
present a 20 per cent tariff 1s levied on computers
and compute:r media, and national and corporate taxes
1ncrease the levy to 37 per cent, but thefe are no
olNer restrictions.

(4) Software: software comes bundled with
hardware from the major hardware providers. There
are at least 30 software houses in Thailand, and

progress is rapid. Users in Thailand want software
that can handie the Thai language, and Thai language
word processors are widespread. The scoftware
industry is encouraged by the Government and the
recently established National Computer Center
receives subsidies for scftware development., There
are no laws to protect software, so a problem has
arisen in that copying is common at the
microcomputer level.

(5) Data communications: data commynications are
transmitted on leased voice grade cifouits at
2,400 b/s following the standards of CCITT (V.26).
Dial circuits are used for backup. The guality of
data transmissions 1s said to De beiow the
expectation c! users, but it will be 1mproved
through packet switching technology in the near
future.

Husan resources: it is said that the number
information processinn technicians will increase

(6)
of

rap:dly. The Computer Scoiety is presently creating
a data base of system analysts, system engineers and
programmers. Job turnover 1s quite high; the
average length of time in one position is said ito be
four to five years, with nearly everyone in the
public sector transferring to the private sector.
There are computer departmenis in nine colleges now,
and 35 cclleges have basic computer courses. Many
high schools have prepared courses, although they
are not mandatory at that level. User education is
normally conducted by sellets. The NSO has actively
conducted general computer training for 20 ,-~ars.
However, most of the courses being provided a:e
basic. NIDAR (the Nationai Institute of Developwent
Administration) and IBM have established an
Information Systems Education Center (ISEC) that
offers training in computer handling, information
systems and basic fields of application 1n computer
science. 3ut again, most of the courses offered are
basic; a curriculum of high-level education is
necessary. There is, as yet, no standardized
testing system for evaluation of technical perscnnel.

The conversior cf Thailand tc information use
is still at a low level, but an annuai dcubiing of
computer availability is anticipated. The primary
constraints oOn computerizatlion are budgetary
limitations and the 1nadegsacy of capat.e manpower.
However, the necessity ¢f computerizaticn is widely
krowrn, and great growth based on a <lear-cut
government policy is likeliy.

Republic of Singapore
(1) Computer market: the prcgress of computer

use in Singapore dropped S{ tc 6C per cent as a
resylt of the recess:on of i9°3. But the computer

industry regained its vita.ity with the 1mprovement
of tne economy. In 1987 sales reached $334 million,
an increase of 25 per cent over l196¢.

Toowking 3% shares by marufacturer, mainframes
are cominateld by IBM, followed by Urnisys, NEC,
Fustitss and NCE. For minicomputess the order 1is
IBM, NEC, Nk and DEC. The iargest marxet, for
microcomputers, is divided Letween IBM and
IBM-compatirie computers, irciuding Japanese and
Taiwanese products.

At least 56 per cent of I Linesses wele
computerized by 1986, and at least BE per cent of
the large enterprises v .ed computers. Tne largest
group of users was that of fipancisi institutions,
foilowed oy oil companies, manufacturing and
government .

The:e are many foreign-capital and joint
venture computrr plants in Singapure. Apple and
India's Tata Croup have plants that produce
mainframes and microcomputers.

Thers are als. CODT, Unisys, Tandoun,
other plants for peripheral eguipment.
mary disk drive plants; gross production in 1987
was 460 millinn dollars. TI and NEC have
IC plants. These plants are the results of
successful Singapcre (nvernment policies.

Seagate arnd
There are

Networks with good quality are available, and
jreat efforts are veing made now for CAD CAM and ELF
using the Chinese language. Thete 1s nG particular
tariff on software impor-.s; the guideiines of a
tree economy have heen maintained.

has designated software
industry, and has

The Governmer
development as a major growth




taken measures to encourage foreign companies to
establish development centres. Participants so fatr
include IBM, DEC, DG and NEC.

(2) Human resources: There are cver

6,000 information processing technical personnel, a
sixfold increase over seven years. The number is
expected to exceed 10,0C0 by 1992. The English
Computer Society test, the Computer Specialist
Certification Association test and the National
Computer Association programming test are available
to improve technical ability.

Under a December 1980 agreement with the
Singapore Government, the Governmert of Japan
established the Japan-Singapore Institute for
Software Training (JSIST) as a prcject of the Japan
International Co-operaticn Agency for tne purpose of
fostering key information processing personnel in
Singapore.

To provide technical co-operat:ior under this
five-year project, the Governmen: of Japan sent
16 specialists orn a long-term basis and 47 for short
periods, provided computer hardware and software
valued at about 8 million Singapore dollars (at the
1980 average exchange rate, sl = 2.i41 SO -
226.74 yen) and trained 23 local instructcrs from
Singapore in Japan. For its part, the Government of
Singapcre guaranteed operation ¢f the institute,
employed local iastructors, recruited students and
took responsibiiity for institute operating
expenses. The first phase ended with many
successes, and the second-phase fproject 1s now under
way.

In 1980,
but

by the way, the unempioyment rate was
high, it has steadied now.

(3) Information use policy: the Governmernt of
Singapore has tauncned an IT Plan (Information
Technology Plan) for piann.ny cf informaticn
technology. Tre plar, which 135 fuily suppcerted and
encouraged by the Goverrnmernt, consists ¢f the
focllowing piliars: (1) IT industries:

(2) IT applicaticrs;: (3) surveys and educatiocn:
(4) IT informatior; (5) IT communications;

(6) creativity and business environment;

(7) IT culture; (6) arenas and (9) «ey factors

of IT.

These have the purposes of assurance of
high-level technicians, international education,
maintenance of links with leaders, strengthening cf
international competitiveness, encouragement of
small-business computerization, progress towatds
communications networks, developmen®t of new
technology and integration of technical
intormation. Thus Singapore, led by the Governmert,
is working to encourage the growth of information
industries.

Malaysia

The monetary value of information processing
hardware in Malaysia is $250 million; scftware and
consulting account for another $120 million.

(1) Computer market: there are 150 mainframes
installed, and 40C minicomputers. Some 60 per cent
of mainframes and 50 per cent of minicomputers are
used in the public sector.

Considered ty manufacturer, IBM has
overwhelming strength as a supplier of mainframes,
accountinj for 55 per cent of the total. Other
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companies like ICL, NCR, DEC., wang and NEC
constitute 3 to 8 per cent of the total. Data
General, Perkin, H.P., Olivetti, UNIVAC, Fujitsu and
Hitachl have minicomputers installed. Almost all
the microcomputers are l6-bit IBM compatibles: NEC
and Apple have penetrated the market to a small
extent,

The shares of computer installations in various
sectors are shown in table 4.4.16. The
government/citizen services sector and the
banking- - finance ‘insurance/business services sectot
together account for over half the installations.
Computerization has not made much progress in the
field of agriculture, which is Malaysia's main
industry.

installations,
in Malaysia (1586)

Table 4.4.16. Shares of computer
by sector,

Sector Share (\)
Government and citizern services 30
banking, finance, insurance and

manufacturing business services 22
Manutacturing 10
Utilities (electric, gas, water,

transport) 8
Education and research 8
Trade 5
Agriculture 4
Other 13
Total 100
Socrce: Malays:an Computer Society (MTS)

There are nine domest:c producers; three

companies are active now. No manufacturing 1s done
domesticai.y, only assemtly. There is no particular
pclicy to encourage domestiT manufacturing: there
is a free market. Foreign-capital manufacturers
also hand.e sales and service. There are no joint
venture companies at present, but the Government is
negotiating for their estatlishment in the near
future.

(2) There is no policy to develop or encourage
software either. Software copyright legislation has
pa-sed the Parliament, but has not taken effect

yet. Almost all software is written to ordet.
Development is going on in the fields of banking,
finance and agricultural management, and software is
also used for accounting and inventory control.

(3) Data communications: telephone networks have
developed nationwide, but data networks are still
experimental.

Online systems have begun to be used actively
in barks and financial institutions. There are,
however, few systems that use data bases, and most
of these belong tc the Government. POS, ATHM and
electronic fund transfer equipment will increase
hereafter.

(4) Human resources: there are about 3,000 to
4,000 information processing technical personnel;
they are attached to about 3L software houses.




There are seven universities in Malaysia;
aimost all have computer courses. There are aiso
specialized computer schools and a system of
qualification tests has been implemented. But
although there are beginning and intermediate
programmers, there is a great shortage at the
advanced level. The basic points of computer
education can be provided domestically, but the
co-operation of the advanced countries is necessary
in regard to networks, distributed processing, data
bases, CAD/CAM, CAl, UNIX and so on.

One educational institution with government
ties is the Malaysian Personnel Bureau Training
Center (INTAN;; it receives support from the
Government of Japan.

(5) Information use
Government announced
computers, at a cost of $120 million to

$140 million. These funds are to be used for
creation or expansion of traffic information
systems, online networxs, service industries, energy
management systems, personnel management systems and
so or.. Thus the computerization of Malaysia will go
forward.

policy: in August 1987 the
a plan to encourage use of

Republic of Indonesia

The first computer installatilr in Indonesia
was an IBM punch data processing system used by the
national railway in 1936, sever years before
independence. Since thern ccmputers have been
introduced by police headquarters, the Ministry of
Defernce and Security, the Ministry cf Firnance, banks
and others, primarily institutions with ties to the
Gevernment. There is a broad range c¢f apgplications,
from simple tasks tc high-level applicat:ions.

(1} Computer market: more trhan 1,050
from mainframes tc miric.mputers, have Liern
installed.

«omp

Minicomputers are used primaril, ii the large
cities, many in manufacturing and traie. 1e demand
for microcomputers and personal computers has
increased rapidly.

Alncst all manufacturers of large and small
computers have entered the market., These inciude
IBM, of course, and alsc Honeywell, Digital, Data
General, Wang, H.F.,, NEC, Fujitsu and sc on.

(2) Applications by field:

(1) The central government has the greatest
infiuence on the Indunesian economy. It
considers the active use of information at the
national level to be necessary te achieve
efficient competitiveness and tc provide better
public services. The computer holds an
essentiai place in government administration.

(2) Jakarta was the firs: of the local
governments to install computers, in the
1970s. They are used for such things as
automobile taxes, property taxes, personne!,
tiscal affairs and inventory control.

(3) Courses have beer estatlished in
12 universities and there is new demand in
fields like CAI. Computer science is ‘aught at
a number of universities, but the lack of
training programmes has become a problem. It
is necessary to properly provide computer
guidance and maks full use of computer
facilities.

at least

(i) All the banks and insurance businesses.
both public and private, have been computerized
now, and credit companies are also becoming
computerized.

{5) The oil 1industry 1s the biggest user of
computers. Online applications such as
refinery schedu.. ‘g systems, petroleum product
order control syst ms and shipping control
intormation systems have been set up.

(3) Progress of computerization: computerization
in Indonesia began with mass data processing of
payroll accounts. Applications including the
census, logistics and personnel management have been
deveioped and have led to savings of time and cost
and to improved efficiency.

At first there was only punch processing in
Jakarta, but the spread of small, inexpensive wang
computers led to the dispersal of processing.

Moreover, data communications technology has
enabled transmission of information to remote areas
and processing and there have been improvements Iin
telephone networks and the domestic communications
satellite Paraha. It has become possibile,
therefore, to connect mainframes in Jaxarta tc
minicomputers away from the capital, and there is
progress in standardization, integration and
distribution.

The pattern at presert 1s that Jdecisions are
made in Jakarta and operations are carcied out in
the branches; single processing is hbeing repiaced
with multiprogramming and MUltiprocessing.
Applications have beer introduc.d and there has beern
progress in alrplasne reservation systems, banxs, the
01l industry, urtarn development arnd weatlher
systems. Researcn and Jevelopment of Jdata bases 1s
going forward, and such things as IMS and DL I are
in use. These are just a few examp.es of advanced
applications, bLut 1t 15 certain that they wiil
increase.

(4) Tasks: one problem for users 1s the shortage
of scftware packages and scftware hodses. That has
had 3 major, deleterious effect on the popularity of
microcomputers.

The suppiy ¢f talent has beer propped up by
graduates of the major universities tnat have
acquired computers. However, the establishment of
more EDP training schools and training of software
engineers have become urgent tasks.

(5) Policy: the Central Procurement Committee,
led by the Ministry of Foreign Affairs, was
established in 1980. This committee co-ordinates
and approves procurement of computers and other
items valued at $300,000 for government entities.
Because government entities are the maj)or users of
computers, the policies and recommerndations of this
committee exert a great infiuence on ventures and
manufacturers. 1Its recommendations form the
standard tor deciding the most effective way to use
information processing to fulfii five-year plans,

The goals of the five yeat plan are
encouragement of exports and promction of exports of
non-petroleum products. There 1s the restriction
that enterp:ises that Li3d on government construction
and procurement projects must, 1f the vasue of the
contract is at least 500 milliun rupiabs (aboutl
$390,000 or 65.7 million yer at the 1986 average
exchange trate of §1 = 1,282.6 rupiah = 16B.52 yen),
export rubber, coffee, timber or other spe.ified




Indonesian products in an amouynt correspondiag te
the value of the contract.

The p:r:ivate sectcr had a Computer Users Soliety
that started as an association of IBM users at the
end of the 19€0s, but now 1t has tecome the
Indonesian Computer Society (IPEIN) with more than
900 specialists. It plays an important tole 1in the
Indonesian computer world.

Republic of India

A total of 2,971 generai-use computers and
minicomputers were instaiied i1n India as of 1985.
Those of foreign manufacturers included 117 from
IBM, 129 from GEC, 54 from Burroughs, 38 from H.P..
20 from Univac, L2 from Prime, 13 from DG and
16 from Wang.

There were 77 domestic hardware manufacturers
in 1987, and 14& scftware houses.

The Ind:ar Government has long applied naticnal
production pc.icies under strong government
controls, but 1r 1984 those were relaxed as
follows: {l) comparies with no more than
4C per cent foreign capital were allowed t: produce
computers up o 31 kits; (I) computer imports up to
one mili1on ruperes were permitted under genera.
permits, and imports cf most electronic components
for computers became possible; and
{3) importatat:un of computers with nhigh technolcg:
became duty-free.

However, high dut.es are impused cr cthe:
imports. ALi guuls 1mported under the geneta.
permits are subje t tc a duty of 180 per cent. aid
there are dot.ws of 60 per cernt fur computers ovel
one milliorn rupees, 60 per vent for fioppy O.sks,
winchester 3rives and ser.a. frinters, 5 pe: cen:
tor eiectrorni~ Comporents a:n’ €l per cent for
software on meiia Lthe: pape:.

~

Data CofMmai i allOns o hn&. t NL.sls at the
government ministries in Ne= Let.... These litks are
now Leing €apaniec to State an? laos, government
buiidings.

and fore-ast numbers ¢ antormaticn
personne. are as shown in

The a3 tua.
processing techn.cal
tablie 5.48.17.

Tatie 4.3.17. Numbers of
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Turnover 1S nut serious at present, but the
bra:n drair to other countries is regarded as a
piobier.

Democratic Socialist Republic of Sri Lanka

In i198¢. 17 Sr: lLankar enterprises had
introduced computers; they are used primarily by
government entities, public institutions and
national banks.

However, no hardware has been manufactured
domesticaily; it has al. been imported. The major
manufacturers are as showr in tables 4.4.18 and
4.4.19.

Since 1985, tax preferences have been applied
to imports of computer-related equipment. The
gererai tar:iff is 35 per cent, but imports of
educaticnal equipment is duty-free and the duty has
been reduced to 5 per cent for other computer
ej..pment ..

Tat.e $.4.18. Number ¢f mainframes, by
manufacturer, instal.ed :n

Sri Lanka {.98%5)

IEM a7
wa.g S0
Birroughs 1c
Nixdoert 24
6 1
DEC 4
IcL 3
NCF 17
Tota. 19¢

(IIT)

Tre dotessic computer :1.dustry consisted 1irn

1986 cf 20 hardeasare sales entities, 19 software
compan.es and 17 Compute:r e3a. atilr ernlilies.
Islamic Republic of Iran

Computer instailations 1n Irarn in 1987
consisted »f tive or six IBM mode. 430Cs,
5C IBM model 37Us, SC minicompiters and

1,000 persona.
of model 68, mude!

computers, Trere ate alsc a number
65 ard mode. €3 Hitachi computers.

informati1on processing techrical perscnne.

(actua.

and forecast)

Year 1965-.96¢ 1686-1987 1987-1988 1988-1989 1989-1990 Total
Phd 71 79 88 97 105 440
MS 825 1 050 275 1 500 1725 6 375
BS Eng. 49 630 765 8%0 1 000 3 780
BS Eng Comj.. 195 2i0 216 256 265 1 150
Comp. Technicians 150 1o0e 250 1 500 1 700 6 200
Operators 2 006 2 500 2060 4 000 $ 000 16 700

Source: Indian lustitute Technology (IIT)




Table 4.4.19. Number of personal computets,
by manufacturer, installed in

Sri Lanka (1983)

Sinclair 2 000
IBM 300
BBC 250
Tandy 200
Comsmodore 200
Aquarius 20¢
wWang 100
Canon 100
Apple 50
Sord 40
NEC 30
Others 30
Total 3 500

Source: Indian Institute Technology (IIT)

Computer imports must be investigated and
approved by the HIC (High Information Committee).
Direct imports from the US are pronhibited; imports
come primarily from Europe. Import totals are as
shown in table 4.4.20.

Table 4.4.20. Value of computer equipment impcrts
intc Iran (urit: 1,000 rials)

Year Value

1980-1381 146 €73
1981-1398: 6 440
1982-1983 1236 271
1983-1984 177 2158
1984-1985 222 7154
1985-198¢6 618 355

Note: Average exchange rates, in r.als per
dcilar were:

1980 70 615
1981 78 328
1982 83 602
1983 86 602
1984 86 358
1985 90 030
1986 91 052

Source: Iranian customs clearance statistics

IBM (with an 80 per cent share), Honeywell,
NCR, Univac, CDC and DEC had penetrated the market
prior to the revolution, but since the revolution
computer-related foreign affiliates have been
absorbed and have become State-run enterprises.

Republic of Turkey

Computer imports were liberalized in 1984, and
in December 1986 the 10 per cent duty on large and
medium computers was cut to 1 per cent. Scftware is
duty-free. As shown in table 4.4.21, impoits of
computers and software increased 50 per cent [(as in
text] from $69.9 million in 1985 to $14G.6 milison;
future progress is anticipated.
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Table 4.4.21. Compuzer-related imports into
Turxey {(unit: $1 million)

Item 1985 1986

Computers 62.2 127.6
Software 0.9 2.1
Spare parts 5.8 8.8
Diskettes, etc. 1.0 2.1

Total 69.9 140.6

Source: Foreign Trade Council

Exporting countries' monetary shares of the
import market are shown in tabi.e 4.4.22, witkh the
US and PRG making up the majority. Shares of units
installed are showrn in table §.4.23; FRG leads with
32 per cent, followed by Japan, Taiwan, Republic of
Korea and Hong Korng, which are all closely matched.
The US accounts for only 6 per cent of the units
installed, which suggests that the computers it
provides are large.

Table 4.4.22. Monetary shares, by country, of
computer-related imports into Turkey (1986)

Country Share (%)
U.s. 28

FRG 21

UK 14
Italy 7.5
Netherlands S
Jagpan 4
Others 20.5
Total 100

Source: Foreign Trade Councii

Table 4.4.23. Computer units 1mported inte
Turkey, by country (1986)

Country ~hare (%)
PRG 32
Japan 13
Taiwan 13
South Korea 12
Hong Kong 11
UK 8
USA 6
Others 5
Total 100

Source: Foreign Trade Courncil




Sales volume by manufacturers of large and
medium computers is shown in table 4.4.24. IBM
accounts for over half. Total sales of nine
manufacturers increased from 56.3 billion lira
in 1985 to 110.2 billion lira in 1986. Pields
of application are showr in table 4.4.25,
with accounting and inventory control being
predominant.

Table 4.4.24. Sales of large and medium computers
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The Governmert of Egypt has taker positive
action to attract overseas capital in the computer
industry. The US is the leader in terms of
assistance from overseas: that assistance incliudes
the following: (1) A computer centre has been
donated to Cairo University and programmers'
salaries have been paid with aid funds. (2) Full
backing. including funds, wiil be provided for a
plan to establish an Investment Agency data bank.
(3) Grant aid for a national data netvork project
vere pledged in February 1987. (Source: Johoka
Hakusho. 25 August 1988)

in Turkey (unit: 1 billion lira)

Manufacturer 1985 1986
IBM 29.0 51.2
Burroughs 5.8 13.6
NCR 6.7 10.6
Nixdorf 1.4 10.5
Saniva 3.1 7.2
UTE 3.1 5.4
Teletekr.ik 2.2 5.0
Eltex 2.3 3.6
Bim Grup 1.7 3.1
Note: Average exchange rates were Si = 521,98 lica

= 238.54 yen in 1985 and s. = 674.51 iira =
168.52 yen in 198¢. Thus 5¢.3 bpillicon lira
was about §107.8¢ million or 25.72 billion
yen in 1985, and 110.2 b:llion lira was abou:z
$163.38 million or 27.53 biilion yer in 198s5.

Scurce: Fcreigrn Trade Zouns:.l

Table 4.4.25. Computer application fields

in Turkey

Field Compssition (%)
AcCcount ing 20
Inventory 20
Current accounting 18
Invoicing 17
Promissory notes 10
Wages, salaries 9
Other 6
Total 100
Source: Foreign Trade Councii

There is no problem at present with a shortage of

information processing technical pe.sonnei.
Arab Republic of Egypt

The computerization of Egypt has just begun:

1t 1s almost compietely dependent on imports. Tne
import volume was $32.1 million in 1984,
$30.3 million in 1985 and $26.1 miilion in 198c., a

slight downward trend. Market shares by country
67 per cenr from the US, 13 per cent from Japan,
8.4 per cent from the UK and 6., per cent from
italy.
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VIII. PACTORY AUTOMATION

Teaching robots touch and tininess

Early researchers in robotics had good reason
to concentrate on getting their charges to see and
hear before they taught them to touch and smell.
Much_technclogy had already been invested in
capturing and transmitting sights and sounds.
Telecommunicatiors, satellite reconnaissance and
med:cal 1maging all demanded advances down the same
road.

Now thelr pticrities are changing. The
performance of the semiconductor parts that make up
touch sensors are improv'..g dramatically and their
price 1s drogpping. And there are severai other
reasons why the hithertu miid interest in “tactile
sensing” dispiayed by industriai and military
customers is turning intc a realthy appetite.

The type of robot that has scid best in the
pas: few years has beer assembly-robots. People
who make these machines - which 1 turr make
consumer-electronics gouds, typewiiters and even
other robots - belleve that the.r market will
survive only if robots can learrn to feel the
components they handie.

Getting ma hires to work outside the largely
predictable world of a laboratory requires them to
understand the:r surroundings. FRubots need to
improve their skiils of object recogaition.

Vision needs to be supported by touch to do that
cheaply. Artificial-vision systems (which sometimes
use lasers, infrared light or ultrasournd instead of
visible light) car provide rcJdgh intormatior, about
the shape and location of an objlect quickly and with
relatively little computer power. The problem 1s
shadows, holes and urnusual viewing angles, all of
which confuse artificial eyes. Sorting out such
confusions, given oniy visual clues, requires
computers with soptisticated and expensive
artificial-inteiligence progrars. To tind out
wvhether a dark spct .s a shadow or a hole, 1t is
easier to send out a feeler tc poke at it.

Computers work best wher they help people
rather than try to replace them. The same 13 likely
to be true of advanced rotouts. Telerobots
partly-autonomcus machines contrnlled by people -
can sugment Or rep.ac2 avilities which handicapped
people have l.st. They carn also project human
at.1lities 1nto dangerous or ina-cessible places.
Telerobots wouid e patticularly useful 1in space.
The Nationdl Aerinautics and Space Administraticn
(NA3A) spends $50 75 million a year or various robot

and automation projects. Some say 1t should spend

more. .
A gl te.er bot needs “force reflecting”

technolojy  which is & sort of sense of touch. The

movement of an operatcr’s bidly neels 1o be




transmitted to the robot;
felt by the robot must,
the operator.

the forces and textures
in turr, te relayed back to

Building good tactile sensors is no pushover.
Not only do they need to provide information about
force, position and texture: they must alsc be
flexible and rugged. An appealing approach would be
to use extremely small and dense microchips as
touch-sensors. They would be able to capture and
process the vast amount of data involved. But such
chips are fragile things.

While the search for the duratle, feeling chip
goes on, Dr. Jim Clark and his researchers at
Harvard University's Department of Applied Science
have hit on the idea of using magnetic fields to
feel. The team uses a thumb-s:zed belloon filled
with liquid silicone. 1Inside the top of the balloecn
(the part that will do the touching) are hundreds of

tiny magnets made of rare-earth alioys. when the
balloon presses down on something, it defcrms to
accommodate the object’'s irregularities. TRiis

deformation moves the magnets around, cnanging the
pattern of their magnet:c fieid.

At the bottom of tne ballosn s a Jetelior chip
with a dense array of magnetic-field sensors. It
reccrds the distorted magnetic field and relays the
data to a microprocess>r which generates an image of
the touched object. It alsc determines the
direction and intensity of the forces acting on the
ballcon. The Harvard team hopes to have a prototype
finger with the new senscrs ready by next summer.
The drawback to Dr. Clark's apprcach .s cosz. Arn
earlier, much less dense, chip cost $500. And
sticking the magnets (which are themselves
expensive) to th2 balloor takes many man-nours.

Ar. alternative 1s tC arrange simpler components
in subttle ways. The Massachusetts Irnstitute of
Technllicgy (MIT) has severa. such research
programmes under way. One cf them, led by
Cr. John Hollerbach, uses eiectronic devices calied
capacitors embedded in a rubber matrix. Capacitors
store electric charge. The amount of charge they
store depends or how close thelr two parts are to
each other. When the sensors 1n such a rubber touch
pad come into contact with an object, the distance
between the two halves of each disturbed capacitor
changes. This in turn changes the amcunt of charge
it can store, which can be measured. The
information is sent back to a processor embedded in
the rubber. It is fairly easy to determine an
object’'s location, general shape and weight (or how
hard it is being squeezed) from such data.

The whole array 1s Just 3 mm thick and made of
cheap materials. It is also rugged and easy to
produce. Now the MIT team must make it more
flexible.

Researchers at the Microelectronics Applications
Research Institute (MARI) in Newcastle-upon-Tyne
have followed a similar approach. The Newcastle
sensor consists of conducting wirec in thin rubber
tubes packed with carbon granules. When pressure
flatters a tube, the granules are pressed closer
:ogether. “nis makes more current flow from the
wire through the rubber to copper strips below the
tubes. Dr. Zenon Rzepczynski, on2 of the sensor’s
developers, says it can detect features that are
separated by Just 1.27 mm - which would make it
nearly as sensitive as a person's fingertip.
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The next ptobtiem 1s to invent a hand that can
use such sensors. The best approach is tha subject
of some philcsophical debate. The mair guestion is
where engineers s“ould look for their inspiration:
to biology ot - mechanics?

Dr. Stephen Jacobsen, wn. 1s director of the
Centre tor Engineering Design at the University of
Utah, is firmly i1n favour of biology: it works, and
its designs have spent millions of years evolving to
get better. His belief is incarnated in the Utan
Dextrous Hand. Except for minor details (its thumb
is accompanied by only three fingers), the hani is
like the real ones on which it is modelled. It 1is
the same size, shape and strength but much faster.
Its fingers ci3n ring a bell 70 times a second.

with 32 motors, 1% joints, S0C
thousands of yards cf tendons (made
composite of Kevlar and Dacror), it
most sophisticazed artificiai hand. But it is not
really practical. It is too expensive (costing
$96,000-130,000) and uses too much power (it comes
with a desk-sized generator). It .s aisl toc
complicated for most applications ouis:de the
laporatory.

pulleys and
of a custor-maide
is the world's

Perhaps tunctior and matezials should dictate
desigr.. One proponent of this view is
Lr. Fer Salistbury of MIT. Wwher he was a giadcate
student at Stantcrd Un.versity, Dr. Salisbury
froduced a mathematicai analysis of grasping 1o
crder to determine the Lest number and orientation
ct fingers for a good grasp. The Starnford (or
Salistury) Hand has three fingers arrarged in a
triangle, uses nc special cabies and operates witn
i moTOrs.

Tre Univers:ty of Pennsy.vania’'s Grasg
Lavoratory takes a middie rcad. Urliike its
Lic.og.cal counterpart, tw. of the three digits con
the Pennsylvania Hand can 2z1p around the ocutside cf
1ts paim, ailowing the hand tc change 1ts
configuraticr - a Jlever sutstitute f0r a wrist.
The palm gives i1t, in ette-t, an extra finger to
help 1t grasp w1thout making 1t unnecessarily
compiicated (the paim has no moving parts). It can
also cup objects, which often simplifies grasging,
and speaks volumes about the shape and s.ze cf the
object 1t has paimed.

One trick that 1ts inventor, br. Natharn Ulrich,
copied from human biology 1s the use of coupled
joints. The last two joints on a human finger are
coupled, which means that - 1n the absence of an
external force - the joints move in unison. (Try
bending the tip of your finger while keeping the
rest of it straight.) The advantage of coupling is
that when part of the joint encounters a force, the
other part can continue to move. That is why it 1s
possible, though scarcely comfortable, for a man to
hang on to a ledge by his fingertips. Also, a
coupled joint needs only one motor (or muscle) to

power it, which maker it lighter, simpler and more
efficient.
Many roboticists believe that their next step

forward will have less to do with robots' shape,
senses or intelligence than with their size. They
envision the creation of robots that are no larger
than insects.

Big robots have heavy and expensive motors and
power supplies, welded arms and kilometres of wire




and cabie. Governing ali this hardware are a tew
square inches of microchips. It all the parts of a
tobot were as reliable, tnexpensive and compact as
its microprocessors, the )obs they could do would
change dramaticaliy.

They might not compete for many jcbs with the
poverful, stationary machines in factories. But
smallness would be an advantage for many other sorts
of work. Researchers picture a fleet of midget
aeroplanes that observe farmers’ fields and direct
automated watering and fertilizing systems.

Dr. Rodney Brooks at MIT offers a simpler and
more feasibie robot for curing fractures in wires.
A small robot "caterp:iliar” crawls along a wire in
an underground gas or water pipe looking for
cracks. As the robot moves, 1t measures the
e._trical conductivity of the wire between its
front and hind legs. Wher this conductivity drops.
signifying a breax, the robot stops and soiders
itself in place, patching the break with its body.

Fiocks of such "microbots” working together
might be able tc do some big jobs more efficient.y
than large machines woOIKing aione.

Such 1nse.t-s1zed ropots are litile more than a
fantasy for now - a tantasy wnich several groups of
scientists are 1inzert on 1nduiging. Their success
depends largely on the progress >f resarch intc
microdynamics: thelr creatdrs have tc shrink gears,
levers. cranks, springs and cther mechanical devices
until they are many times thinner thar a human
hair. Tne ultimate aim 1s tc fabricate sensors,
motors, controliing computers and other systems
together o a2 single microchip.

The key to achieving this 1s silicen
micro-machining, a logizal exzens:on of the
sculpting technigues use3d four alm.st 30 years to
mane tiny inteyrated circuits. First a wafer is
coated with tnin layers cf metal, siiicon dioxide or
otrer materials. Tner thne shape of the desireld
component, such as a gear, 1s painted on LT the
materia.s us.ng a iaser a:;d ! sersitlie
chemicals that harden when expised to light. wher
the coated water 1s katneld in sc.vents, all of the
materials are etche: away eaceft f... ine parts that
are shielded Ly the hartdeneld chenmicals. Then more
sclvents strip away the chemical coating, leaving
the underlying material intact. Tne result 1s a
three-dimensional, thougn flattish, structure. By
repeating the process, other components can be
placed precisely on, near or around the first one.

Microchip-machines car already be found i1n many
cars. Fuel-1njection syscems are now eguipped with
microchips to improve engine perfoermance by
monitoring the pressure ¢f the gases produced during
combustion These pressure sensors arte thin silicon
membranes etched beside the control unit's
electronics.

Although microsensor technology is fairly well
developed, work on other micro dyrnamic parts 1s just
beginning., Many of the early efforts are
auspicious. Earlier this year workers at a
lavoratory of the University of Califorrnia at
Berkeley made some slotted cranks and gears with
interlocwking parts only one fifth of a millimetse
long. Tne smallest gear ye! ptoduced has teeth the
size of red blood cells, Ur. Kaigham Gaurie.,

Lr. william Trimmer and their cclleagues at ATsT's
Beil Laboratories in New Jersey have made mipiature

tonzs smaller than arn unt's mandibles. &An
ai1r-driven turbine, also made at Bell Labcratories,
1s slightly more than haif a m:llimetre wide angd
rotates at 24,00C rpm - faster than the engines of
many jet aircraft.

One problem ftcor miniature machines 1s power.
They are., for example, many times smaller than most
batteries. cut there i1s some encouraging news about
miniature motors. As they are so small, static
electricity counts as a powerful force. Researchers
at MIT and Berkeley hope to harness this force in
tiny electrostatic motors. Such motors are not a
new icea - Benjamin Franklin built the first one -
but they are generaily too weak to drive large
equipment .

Electrostatic motors turn the attraction
between electrically charged plates into wmechanical
eriergy. In the people-sized world, the air between
the plates usually becomes charged and sparks of
static electricity jump from plate to plate,
short-circuiting the motor. But, for compiicated
reasons, alr in gaps a few millionths of a metre
wide 15 a good insulatcr, sc the motors do not
short-circust. Tiny elestrostatic motors carn
produce as much fcorce as tiny conventional motors
and they are muze efficient users o! the energy that
powers them. They are alsc simpler to build.

Still, microbots will remain science fiction
fcr many years to come. (55urce: Tne Economist,
15 October 1988)

Steadier robots make accurate workers

A group of European researchers has built a
robot arm that avoids a major probler in the design
cf the next generat:cn of robirts the mechan:.cal
equivalent of Parkinson's disease.

Robots used today irn manutaliuring plants are
very $:1ff and heavy, and reed puwerfsl motors to
drive them. The:r bulk limits tne loads that they
can carry and often prevents them from reaching
objects 1n awkward places. Butl 1f designers maxe
the robots any lighter, their lirbs oscillate wildly
whern an operet.t tells the robot to move from one
place to another. Thic mases 12 .mp ss:tle for the
robot to nositicn itself or pick up 8n object with
any degree of accuracy.

A team of Belgian, Frencn and Federal Republic
of Germany researchers has developed a computer
model which predicts the size and freguency of the
oscillations. Engineers can then use this
information tu suppress the mcvements of the rovo®
arm, using an eiectronic feedback loop. Tris allows
the robots to muve a load without missing the ta:get
or oscillating. Tne team has developed diffe:zent
models depending on whethet the robot has to stretch
or contract its limb. The researchers claim that
this technology will allow pecple to build rubots
that are five times as tast as rovots today. Theis
system should be on the market by the end of 1990.

Another important factor in building robots
that work more quickly 18 tO make sure that they are
programmed to perform an optimum series of moveneats
for each of their tasks. At the moment, it is a
very slow and espensive process to wourk out this
pattern of mcvements.

Another ESPRIT project, whici invoulves a
Federal Republic of Germany manufacturer of robots,




called Xuka, and Renault. the French car
manutacturer, is modelling robot tasks or computers
using programs to work out the best set o! movements
for each. The aim is to combine both projects and
assemble robots that d¢ not wobtie and will execute
a perfect pattern of movements.

Kuka is already using the research 1n designing
and testing systems for its assembly lines, where
several rotots have to work together on different
jobs, such as welding or painting. It is expensive
to stop & production line to reprogram a single
robot, so the aim is to produce a system that can
design and test a3 line before the robots start work.

The partners in this project have written a
series of computer programs which analivse and model
each task, the design of the system ard the way thet
it is tested. Over the next year, they will try to
link the programs so thay can share the data they
produce. The team estimates that this could save
about DM500 for every hour a manufacturer uses a

robot. (This first appeared in New Scientlst,
London, 3 December 1988, the weexiy review of

science and technology.)

Cross-eyed robots start tc see like peopie

Researchers 1n the United States have conquered
an imporrant protlem in produling rcbits that can
"see” like humans. A film of the work from the
University of Rochester, 1n New York, shown to
delegates at ar. Alvey vision conference 1n
Manchester, demcnstrates how the team has scived the
problem of vergence - one of the fundamental actions
of human eyes. The scientists have done th:s by
mimicking nature, so the robot's "eyes” act in a
very similar way to our own.

Vergence :s the abil:ty to focus on an object
as 1t moves towards you, Wilh each eye aculing
independently.

Chris Brown, associate professor ¢f computer
science at the university says his breakthrough has
teen made possible by advances in romputer
technology, and the availability of fast and
accurate motor controllers.

His laboratory in the Unitec States has acces:
tC paralie. computers which speed up every process.
New developments 1ir motcr controllers mean he carn
buy systems off the shelf which are fast and
accurate. These controllers drive the separate
robot "eyes”, which are in fact cameras and can
swivel at 200 degrees per second, close to the speed
of human eye movements.

Brown, who is visiting the robotic research
team at Oxford because of its excellence i1n robot
control systems, says his vergence syste.), produced
in collaboration with Dara Ballard at Rochester, is
in fact limited to "gross” vergence - it is based on
an average of everything the robot's camera eyes see
before them.

Brown's team has analysed eacn of the images
received by the two cameras with a cepstral filter.
This 1s a piece of softwvare, developed at New York
University and originaliy used as a model of
stereopsis - the stereo function of our eyes. The
software cross-correlates betwezn the tw, images by
finding the Jdisplucement tetween them represents
the smallest error between the twc pictures. The
software then tells the cameras to move to that
displacement.
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Previousiy the filter has bee:r used to compare
tiny bits of each of the images, but Brown's team
compares the whole picture. The filter takes an
average across the picture, and focuses on the
largest area which has a uniform disparity between
the image fr.m each camera. As a mar walks towards
the camera. and takes up the majority of the image,
the system verges on him. This wa;, _he images from
each of the tw. robot eyes stay overiapped and
focused.

Brown thinks there are a number of reasons why
his te.r was abie to solve the problem of vergence.
The most important of these is its "biological”®
aporoach. His team has used software algorithms
which are ciose to the way humans process
information. For example, Brown's vision system has
a dominant eye, as do most humans.

Much of the recent work on vision has taken
what the Rochester team calls a "dead eye” approach,
where the robo: eye 1s ejguivalent to "a human
stuffed full of novocaine, and sat ir a
wheelchair™. If you have very little control over
the world zround yocu and are simply pushed through
it, then experiments have shown you are less good at
understand:ng what you see¢ - at processing the
visual images wnich reach your eyes.

The next step fcr Brown 1s to understand the
complicated contrcl system which keeps human vision
processes in a carefully structured order and
decides when to use each process. He wants to give
his robots the abiiity to plan and control so they
can work 1n a world which has not been designed to
suit their needs.

The same tear at Rochester 1s alsc close to
announcing a breakthrough 1n yet another of the
fundamental functions of cur eyes. This is called
the "kinetic depth effect”™, and news of this work is
tc te unvelled at a majcr conference on vision.

This 1s an even more powerfui tool 1n understanding
depth than sterec vision - the fact that each of our
eyes sees a slightly different picture of the world.

Scientists 1n robot vision have already
conquered a rumber of the other functions cf human
vision problems such as the vestibulo-ocular reflex,
the abllity to fix our eyes on something as the head

moves. (This firct appeared i1n New Scientist,
London, 19 September 1988, the weekly review of

science and technology.)

Vision-equipped robot systems on offer

Sony (Japan) will offer systems with
vision-equipped robots and flexible lasers to
United States automated system makers. Sony's
overseas factory automation division said it will
offer Sony multi-assembly robot technology (SMART)
systems to precision eiectronic part producers,
computer and peripheral makers and auto electronic
makers in upcoming months. A flexible laser
scldering system will also be offered to very large
scale integrated circuit makers and the firm is
looking into offering other Sory-developed
automation technologies tc external customers.

{Extracted from Metalworking News, 19 September 1988)

Experimental robotic manipulator

An experimental robotic manipulator that
combines direct drive, static bajince and AC
brushless torque-ring servo motors has bheen

developed by assistant professor H. Kazerooni at the




University of Minresota. The robtot employs
low-speed, high-torque. brushless AC synchronous
servo moters provided by Contraves Goerz
(Pittsburgh, FA). The benefits of the direct-drive
arms include being able to control wide-bandwidth
and torque requirements are cut by some 25 pet
cent. The robot's parts are 1n balance and 1ts
motors are only loaded when they perform a task.
Smaller motors can be used while obtaining higher
speed, precision and repeatability. (Extracted from
Rebot wWorld, October 1988.)

Ansaldo enters the robot era

Ansaldo is enterirng the robot Lusiness by
speciaiilzing ir multipurpose and special-purpose
service robots capable ot conducting activities in
hazardous environments. Two of these robots (called
Portans 1), are already in operation; they are
employed to inspect radioactive nuclear components.
Another mcre sophisticated robct, the SMT (Sistema
Mctile Telemanipciaz:icne [Remote manipulation Mobile
System]}) 1s necring completion and will be employed
ir. decontamination activities and deccmmissioning of
chemical and other hazardous pluants. In addition,
Ansaidc is participat:ng with other Italian and EEC
industries at twe EUREFA projects for the AUR
{Advanced Underwater kobct) and the AMR (Advanced
Mobile Robot). (Scurce: Eurupea: ScClence News,
August 1988)

Pers:znal robot for the handicapped

Prac Command nes 1n:rcaduced a computerized
voice-activated personal robot to help the
hardicapped. The Command 1l rcooct, whict responds tco
veice commands to the computer, supplies access tc

al. telephone services. Users control the system tc
corduct interactive tasxc 1fn such business areas as
Rsl, eng.neering, desk top pubilshing, computer

The robt:it features a
tasvs such as serving food or
beverages, retrieving hard data from files for
review D} the user as well as other office and
tasks. Boing licensed Prab Command tc use the
concepts and technoloyy to devellp the robots and
market them tc the disabled. Tne company introduced
the Command 2 programmable rehatilitation robot for
people afflicted by strokes cr crippling diseases.
Tnis robot features a robot arm that i1s programnable
to offer a contiolled, monitored exercise pProgramme
for stricker. individuals. (Eatracted from Robot
world, October 1988)

programring and cther areas.

robctic arm te conduct

home

IX. STANDARDIZATION AND LEGISLATION
Standardization

How CASE car. wotk for users

Having automated everything else in sight,
the computer 1ndustry has turned its attention
to software, producing tools for computer-aided
software engineering (CASE). More mature tools,
more aware users, and endorsement from major
players including IBM, all contribute to the
growing acceptance of CASE along with the dire
problems of the sofiware development crisis. ULP
departments are unabie to keep up with the demand
for information systems, and CASE tools could just
be the answer.

In 198/, an Ovum report predicted that the CASE
market would reach $1 billion by 1991, but this
figure should probably be revised upwards. The

tepcrt, Tomputer-Aided Software Engineering:
Commercial Strateglies On target in most other
r.spects pre-dated IBM's announcement of its CASE
strategy.

But if the growing i1ndustry is to meet the
future well prepared, 1t must address standards. It
was realised early on that software tools would have
to do many things. Software has a lifestyle, and
writing code is not the only problem in software
development. Many of the problems occur elsewvhere
in the cycle, in the early stages of design and
analysis, and especially in the later stages when
code must be maintained while it is in use.

To get the best out of CASE it must address
different part of the software lifecycle. It must
provide tools tc perform a wide range of tasks from
capturing specifications to maintainirg and
modifying code. And these tools must be able to
communicate information to each other.

The range of possible tocls is beyoné most
ccmpanies' capabilities; evern IBM's announced
strategy is basically a framework into which third
party tocls will be fitted. So tne industry has
started work on s range ¢f standards which will
allow tools tc be integrated together and work side
by side on the same code.

Standards work 1s proceeding on a number of
fronts, but these are not always very well
co-ordinated, particularly between European and 1S
Jdevelopments.

IBM 1s ar exception, having delayed its CASE
strategy unt1l standards are nearly availatie. The
IBM approach cuonsists of a number of elements:

- A repisitury and data model;

R comrmor tocols interface:

- A structure whict aliows tools

integrated;

to be

- A common user access specification;

Cu-operative processing, which allows
software development work to be distributed
acruss difterent systems.

The repository is regarded as the most
important part of the strategy. It holds
information about the systems under development
data base so that 1t 1s available for use by any of
the software tools. The data bases used are IBM's
set of standard SQL-compatible relational data bases.

in a

The American National Standards Institute
(ANSI) has been developing a stindard which relates
to date dictionaries, the Information Resource
Dictionary System (IRDS). This has been nearing
agreement tor some time now.

In some ways the repository is equivalent to a
data dictionary and IBM prom.ses that it will
eventually meet the ANS!I IRDS definition.

It 1s not clear whethet IBM's anncuncement or
the IRDS agreement will come first. IBM's
participation in the standards bodies would help it
tc track future develoupments in IRDS.

this standard is not without its
There have been disagreements between the

However,
protlems.




ANSI IRDS group and its equivalent in the
international standards body, IS0, and some
cbservers feel that the 1IRDS definitions are
limited, in areas such as version contrcl.

Version ccontrol is an important part of
softwvare development. Software developers work on a
particular version of the code, and make changes to
it. After a certain time the working set of code is
firmed up as a new version.

Another problem is the relation between IRDS
and the emerging standards relating to IPSES
(integrated project support environments). IPSES
have beer a European term, developel from the US
effort on an ADA environment called an APSE.

A European effort has been developing these
environments, which will include data bases for
systems information and interfaces for tools.
will be independent of the programming language
used, with languages being just as interchargeatle
as tools. It was decided that IPSES should have
standard interfaces to allow interchange of toc.s
and data, and thus the portable common toci
environment (PCTE) was born.

IPSES

PCTE begar as an ESPRIT prcject, run by
Honeywell-Bull, GEC, Oiiverzi, Nixdorf, Siemens and

ICL.

The first PCTE implementatziorn ran under UNIX orn
a Bull workstation and was ported tc a Sur
workstation. It is now marketed ry; GIE Emeraude 1irn
France, and the company promises VAX (Ultria.,,
HP9000 and Apcllo versions fcr 13989.

PCTE has beer. used as a basis fcr numerous
furtner research prcjects, inc.uding the Eclipse
project from Scftware Sciences and CAF Sema Group.
This was anothe: ESPRIT project, nea:ing
the market.

wra il

The most amportant US work or standard tool
interfaces has beern the comnlr, AFSE interface set
(CAIS). Tnis was begun :n 1980, wte: the U
Department of Defense came up aga.rst an
embarrassing preblien. The army ar3d the navy had

both built AFSES, but found that thelr too.
interfaces were i1ncompatibaie.
CAlIS was pubilshed irn 198%, ari .2

manufacturers have been working towards it since
then. Other countries’ defence ministries may adopt
it, but PCTE is more popular in Europe.

It is also becoming clear that part of the PCTE
work will overlap with data dictionary-based
standards such as IRDS. As well as a common
interface for tools, the PCTE standard had to
include a system which would help ascribe meaning to
the information exchanged between them.

This was given by an object managemen: system
{OMS) which duplicates many of the functions of the
data dictionary. It is not clear whether PCTE will
absorb influences from IRDS, or vice versa: at
present they are directed at two different xinds of
machine. IRDS deals with large mainframes, while
PCTE has had most impact in the smaller multiuser
system environment where UNIX is beginning to
flourish.

The original PCTE ().4) specitica®iun was
published in 1986. Since then, a whole hcst of
groups have bescome involved with the standard.

R group called IEPG (I:nter-Europear Program
Group), formed by the defence ministries cf the
European members of NATO has been evaluating 1t for
civil and military purposes. Tnis has ied tc an
improved PCTE specification, which adds security,
and makes some progress towards independence from
UNIX.

At the same time, cther i1mprovements have been
made by a PCTE interface management board (PIMB),
resulting 1n PCTE version 1.5.

A group of system suppliers has been working on
tools which interface to PCTE (the PCTE added common
tocls, or PACT). Another group, SFINX, has been
looking at integrating othe: tools from other ESPRIT
projects into PCTE.

A formal definition cf PCTE is being produced
by yet another group, called VIP, using the Vienna
definition method.

Suppliers are looking at th.s activity, and
their developing market., hcping for something stable
erough to turn into preducts. And, through the
standards bodies. they hope to create this.

A technicai committee of the Europear Computer
Manufacturers Associaticn (ECMA} 1s gcing to pull
together PCTE 1.5, PCTE and tne Sther strands, to
create a unified PCTE versicn l.t, which it will
submit 1t to the Internaticrai Crganization of
Standardization, ISO.

Further in the fu:ure, I30
developing a standard structure for the whole
process of software engineering. This would be
analogous to ISO's seven-layer modei for opern
communications: a Structure int which suppiiers
can build products.

has a groug

Products couid be made which woulid meet
specifications defined withir tnhe modei, which will
cover all the aspects of scftwale vng.neeting. It
will pe called the reference modei for irnformation
systems engineering (RM-ISE).

So far the work is Leing carried orn part-time,
but British participativn 1s thiough o technical
panel formed by the British Standaras Institution
{EBSI). Th.s group :s convened b, Andy bytheway of
the Cranfield Institute of Technoiogy.

A very early skeleton draft has been produced
of the basis of RM-ISE. This :s being debated by
150 committees worldwide. The intention 1s to
include development, installation and use of
scoftware and to ensure that the model works
indeperdentiy ot the chosen software developmert
methodology, language and operating system.

More participation in the RM-ISE project is
welcome and Bytheway hopes to get funding for a
fu.l-time project. It will be some tire before real
results are seer, Lut the model could form a basis
for a healthy market for software tocls and, jJjust
maybe, an answer to the software crisis. (Extracted
from Computer wWeekly, | Decembe: .9B8&)

Standards for evaluating industrial ronbot
performance

Specitications for rob performance statistics
(often very conservative) have bee: the
manufacturers' choice and since very few used the
same test parameters, this made comparison shopping




difficult. The real characteristics of the robo:
were generaliy unknown. It was not necessarily an
apple to an apple comparison. It became apparent tc
ASTM, in 1983, that there was 3 need for a
standardized method(s) to eva! ate industrial robots
for performance so that a user could comparison shop
with confidence. Also, 1t was apparent early that a
common language was a necessity so that a buyer and
the manufacturer could converse with each other.
The:e has been an investment of a number of years of
effort to develop and commoniy agree upon standards
that would meet the needs of both the user and
manufacturer. The input for the standards came
equally from users and manufacturers with a
sprinkling of academia and consultants.

The ASTM undertakinjg to develop standards tor
robotic systems began with the commissioning of
Committee F-28 on Robotic Systems. The comm:ittee
was structured into four subcommittees on
terminology, performance, classification and
liaison. Work on the standards began in earnest
early in 1984. It was decided that classification
and performance should be tackled first.
Terminology would be develioped as the perfcrmance
standard and the class.fication guide were being
developed.

The first step was to make sure that everycne
was talking the same larguage and Subcommittee
F28.03 on System Categorization was given that
task. Tne robot classificat:on guide, afrer
numerous revisions, was completed in early 138¢ and
after passing the test of review by the
subcommittee, main committee and the Society,
published as F 103+, Guide fur Classifying
Industrial Robcis. It is an informational docume:nt
that describes 3arn3i gives names to theé various types
of robot configuraiions, wcrk volumes and components
that make up a robct. As all standards and guides
are livirng documeris, 8 revision s currently being
processed to add informat.cn on the various
co-ordinate systems ir the industrial robot
environment, as the co-crdinate system defin.itions
are a very important part of roobot language.

1t was

The co-ordinate systems specificaliy are the
world Co-ordinate System, the Base Co-ordinate
System, the Mechanical Interface Co-ordinate System,
and the Test Equipment Co-ordinate System.

The various co-ord:inate systems can be relaied
with each other through the use of algebraic
transforms.

The objective of the performance standard is to
provide meaningful technical information for all
without penalizing or slighting either user or
manufacturer and to provide information that the
purchaser can use in the selection of the proper
robot(s) fcr specific applications. The performance
standard defines the important criteria and the test
methods for the evaiuation of these criteria. The
test parameters used are accuracy, repeatability,
cycle time, compliance, overshoot and settling
time. These can be used for screening purposes.

The results of the testing as defined by the
performance standard 1s by no means a complete
description of a rohot. This information needs to
be supplemenred with additional engineering
information when considering detailed specifications
and systems designs for the final selection of a
rohot.

The concept of "performance c.asses” 1s
introduced. There are fout 1rn number. The first 1is

2 standard requ:irement, which is intended to provide
an overall indication of robot performance without
cptimizing any specific parameter. The testing is
to be performed under set conditions of payload.
veloc:ty and path to be traversed. The second test
class permits specific changes in the test
conditicns to provide a means of optimizing the
cycle time figure of merit as in some applications,
cycle time 1S a very important parameter. A third
test class also permits specific changes in the test
parameters tc provide the means of optimizing the
robot repeatatility figure of merit. There is a
fourth performance class, which is labelled
"epecial”. This ts to provide a means of optimizng
other specific robot performance figures of merit,
or combinations thereof, for specific applications
or robot configurations.

The performance standard for industrial robots
did not arrive at this point without a lot of help.
About the same time ASTM was organizing F-28, the
Robotic Industries Association was putting together
the R15.05 committee for the purnose of also writing
standards for industrial robots. I soon became
apparent that a co-operative effort was necessary.
This was not difficult to accomplish as there were
severa. members who held memberships in both
comrittees. While the performance standard was
being developed, the end result would be two
documents using two different formats, but with the
same basic information. ASTM will publish its own
ropot performance standard. This was agreed upon at
an early joint meeting.

The performance standard i1s not a safety
starndard and does not directiy address the i1ssues of
safety related to robot operation and performance.
it 1s the responsibility of the manufacturer and
user to comply with the applicable federal, state,
and local laws, rules and ordinances relating to
heaith and safety. As with a.l vcluntary standards,
ASTHM maxes no determinstion whe' <r this standard is
to be used by the buyer or the i inufacturer or
whether any manufacture: 1s in Compliance with the
publisned performance standard. ASTM provides a
legal umpre.ila vased on 1ts regulations and
procedures and 90 years of experience in standards
writing. ASTM's large membership roll also provides
a large experience base to suppott the standards
etfcrt.  (Extracted from ASTM Standardization News,
September 1988)

Proposed standard for access to DBMS

A proposed international standard will provide
access tc different data base management sytems
(DBMSs) running on myltivendor workstations. The
kRemote Datahase Access (RDA) protocol, which uses a
client-server model, will deal with the problem of
mapping a guery to the proper data base. As a
result, neither the end user nor the programmer will
have to know the locations of the data bases. The
International Standards Organization (ISO) is
preparing RDA, which is being reviewed by the newly
tormed ANSI X3H2.1l Task Group. The final adoption
of the standard is expected in 1990, according to
task group members, which i1nclude vendors Cullinet
Software and Digital Equipment and users Rockwell
International and General Motors. Part one nf the
RDA proposal, the “generic” part, deals with what is
fundamentalily needed to establish arnd naintain data
base communications links. This part is currently
in its second draft., Part twc, "SQL specialization®,

will deal with how to commusiicate with a data base
using the 5C° "anguage. (Extracted from Networking
worid, 3 Oc wer 1988)




Standards disagreement
storage

keeps DAT out of data

The computer industry is holding back from the
full-scale use of cheap digital audio tape (DAT) as a
storage medium because of the lack of a common
standard for its format.

DAT was conceived as a format for tape-tecording
vith stereo systems for the consumer market. The
computer industry then found that DAT makes the ideal
medium for storing large quantities of text and data
as a backup for magnetic discs. However, although
there is a fixed standard for DAT as a medium for
audio recording, there is no standard for DAT as a
store for data. As a result, there is confusion of
different proposals, claims, counterclaims and
technical misunderstandings.

The computer industry can now buy the
for DAT and build them into cata recorders.
mechanism enables the records;s to back up
1 gigabyte of data from a computer system,
twe-hour audio cassette, at a tenth of the cost of
using professional computer tape. Computer tape must
also be changed many times to achieve the storage of
one DAT tape.

mechanisms

The DAT
mcre than
on a

Conventional DAT recorders cannot be used for
data, because 0.7 seconds of a recording is lost wher
the operator switches the recorders from replay tc
record. This does nct matter for sound, but would be
disastrous for data. [ata recorders must incorporate
circuitry that can join recordings together very
accurately.

There must also be much more efficient
correction of errors. Listeners may *cierate a small
audio glitch caused by damaged tape, but users cf
computers cannot risk the corruption of tneir data.

The DAT audio system has tw. leveis of errcre
correction. Mathematical checks or shiort blocks cf
data reveal any missing bits. These are the:n
reconstructed from extra "redundant” bits, recorded
slightly further along the tape. If the blemish is
toc large for this first level of correction, the
recorder uses redundant bits from spaces further

along the tape. If this second level fails, the
recorder mutes the sounc.
For darta held on DAT, a tnird jeve, of erros

correction spreads the redundant information even
further. Diffeient companies are using d:fferent
checks., (This first appeared in New Scientist,
London, 29 October 1988, the weexly review of science
and technology)

Kouct pendant standa:d

Simplified., standardized designs for hand-held
robot teach pendants will increase the acceptance and
the effectiveness of the technology, according to the
developers of the first proposed US robot pendant
standard. The R15.02 Human Interface Subcommittee of
the Robotic Industries Association (RIA}). The
subcommittee's proposed standard addresses 1ssues
such as controls, displays and labelling. To aid the
manufacturer with the design process, a pendant
configuration strategy is presented in an appendix.
In developing the proposed standard, the subcommittee
examined 24 different robot pendants. Contact: hRIA,
900 Victors way, P.G. Bcx 3724, Ann Arbor, MI 48106
(313/994-6088). (Source: ASTM Standardization News,
September 19886)

Domestic bliss updated EIA style

wWith just a hand-held remote control unit,
can: turn on the lights in your living room and
your telev:isior receiver; set your videocassette
recorder to tape a future show; later turn cff the
TV and tune into your classical music radio channel
for your tavourite symphonic broadcast; and so on
and on.

you

All this and many other scenarios will be
possible with eguipment that incorporates the new
electronic bus standard for consumer products, the
Home Products Link, to be demonstrated in the
upcoming Consumer Electronic Snow., tc be held irn
January in Las Veyas, Nevada.

Developed by the Ele tronic lndustries
Association’s Consumer Electronics Group.
washington, DC, the bus standard will let virtually
any electric or electronic syster that meets 1its
reguirements - appliances, and security and
entertainment systems, for example - ve controlled
by the user from any locat:on irn the home. Control
signals may be sent through any combination of
different media - power iines, twisted pait
telephone wiring, coaxlal Catle. treguencies
and infrared lign:.

tad.c

Once fully approved. the ous starndard is
espected to accummodare data rates cof up tc
W okiiobits per second. Contact: Thomas Mook,
Consumer Electronics Group, ciectrinic Industries
Association, 1722 1 St., N.w., wasringion,
DC 20006: 202-3457-4975, or fas 2.2-457-4985.

IEM ty introduce

Market pressure has f{c
r its proprietary

internationa. open standa
network cfferings.

In a list of more tharn SC products and services
are two - OS1 Communications Subsystem and
OS] File - which wilil let users link up open
standards nelworks t¢ IbM proprietary networas under
IEM's common applications envifonment, Systems
Application Arcritecture (SAh). Users need no
longer choose between 1ts propti.etdiy offering
Systems Network Architecture (SNA) ana OS5I (Opern
ystems Interccnnection) rnetw.fhke.

The products show IBM responding to market
piessure, particularly in the US and Europearn public
sectors where OSI is becoming marndatcry. 1BM says
the products will also alluw users to comply with
the UK Government procurement profile for open
networks, GOSIP (Government OS! Protile;.

OSI, /Communications Sublisystem will allow IBM
users to communicate with "any other non-IBM system
using compatible OSI piotouucls”™. Users can write
their own applications to OSI using application
programming interfaces and it provides network
management capability for mixed networks, through
the new release of Netview.

0SI1-/'File Services 15 t.or the eacrange and
management of files betweer 1bM and ron-1BM systems
using the OSI PTAM (File Tianster, AZcess and
Management) protocols. IBM says 1t will allow files
to be copied or moved from 05! retwofks to SNA
networks and vice versa and .ets usels On cne
network remotely read, creste, change or de.iete
files on apother networx.




IBM also extended i1ts support o! the de factc
standard TCP, IP to support MVS and anrounced the 8132
local area network channel station for connecting
Ethernet LANS running TCF 1P or manufacturing
automation protocol (MAP) to IBM mainframes.

The products also conform tc International
Standards Organization and CCITT (the national
telecommuniations companies standards bcdy) standards.

SNA 1s not affected by the announcement. IBM
will continue tc develop SNA as its strategic
proprietary network offering. Underlying this
commitment, the company also announced a nevw release
of Netview, the SNA network management software which
will allow operators to contrdl OSI1 networks from an
SNA network node. (Source: Computer weekly,

29 September 1988)

UK Government wants method in Europe

The UF Government has launched a £500,00C bid tc
establish its SSADM systems analysis ard desigrn
method as a Eurcpean stendard b, contracting a
British Telecor consorti:um tc taxe the method further
with "major enhancements”.

The new versior four wili take SSADM forward
towards open standards with threé critical
enhancements.

It will cover the des:ign of distriouted systers,
which no othe: method cffers. Trnere will be
definitions of ways to link system designs easily to
fcurth generation language products. And the method
will be developel to such ar “aternt that companies
using 1t will qualify for offic13l quality standa:cds
trcm the International Standards Organization.

L.

Tre rew doel crsernt Iootrastl o ieo oA

considerab.e piomotional activily tarifyg p-ace among
the government and commercia. Computing community.
Ar. accreditat:cr scheme fir SSADM consultancy and
trainirg f1:ms has alsc bee: set up by the British
Computer Society. The consoitiuf developing the new
version 1S led by Br:tisr Telecom, which 1s
overseelng gquality assurance.

AlsC invoive ! are Aims Systers, wh. will du most
of the detailed techinical wourk.

The thir3d partner is the Federa. Republic of
Germany fire Softlat, which will work on data
modelling, interfaces and distributed systems.

The method
there are over

1s used 1n 1% countries; 1n the UX

100 commercial users.

The CCTA is keer tc develop a standard method
for EBurope - and SSADM i1s a strong bidder.
(Extracted from Computer weekly, 6 October 1988)

Co-operative wiil develiop tester

The fair and comprehensive comparisons of
high-performance computes systems will be possitle
for the f1rst time, 1f 4 new bench-marking foundastion
15 successful in i1ts ambi’ious Quals.

The Systems Performance Evaluation Co-operative
(SPEC) has beer formed, under the sponsorship and

electronics

industry Jjourna. pubtlished by, CMP
Publications, by the major RISC system producers,
Apolle Computer, Hewlett Packa:rd, MIPS Computer

Systems, and Susn Microsystems.

Their charter 1s first to develop a suite cf
oper.-standard benchmzrks that will rate computer
systems by concentrating or. overall system
pertormance. Rather than trying to test individual
benchmarxki1ng tests, which run in seconds or minutes,
the new EET Benchmarks will run applications that
fully exerci1se advanced systems and require minutes
or even hours to run.

The developments of the foundation will be
copyrighted to guard against improper claiss and the
names of the foundations's works will be trademarked
to guard against being attached to programs that are
not authorized by the foundation.

The EE T:i:mes Benchmark Suite will be developed
by a techn:ical steering committee., initially
composed of representatives from the charter member
companies. (Source: Electronics wWeekly,

14 December 1988)

Ecropearn, US qroups aim for one standard

Computer chiefs on both sides of the Atlantic
have teamed up to develop a single communication
format, wnich will allow computers to talk to each
other irn much the same way as the telephones dc now.

Trne Corporaticn for Open Systems (COS) in the
US and the Eurcpearn Standards Promotion and
Appiications Group (SPAG) plan to produce a set of
tocls which will allow computer makers to produce
machines whicn work tc an agreed common standard. A
tool kit with 11 tools should be availatle towards
the end of this year and an integrated tocl kit
should be available early next year.

Despite the Euro-U3 agreement the Japanese have
nct ye: jcined the club but a meeting in July with
tnhe Japanese stardards body for the Prometion of
Ope:. Systemrs Inteconnectiorn (PCII) iocks set to have
paveld the way for Japanese inv.ivement.

As we.. 3s establishing these ne- LOC.S ¢
build machines which talk the same ianguage, COS
SPAG wil. be selling each others’ tcols 1n the:r
marxets, pushirg the tucis as an 1ntegrated tcoil
and previding fui. support. (Extracted from

Electionics wWeen.,;, 21 Septemie: .56F)

and
own
set

E. stresses need for standards

EUROCOMM 88, the telecommunications exhibition
and congress, presented the European Commission (EC)
with an opportunity to warn companies of the
importance of 1ncreased co-operation on European
standards;.

Speaking at the congress in Amsterdam,
Professor Tjlaxxko Schuringa, director of
telecommunications and i1nformation technology at the
EC, reiterated the need for an early introduction of
a public cordless telephone standard 1n Europe. He
emphasized the itmportance of agreeing on a Europear
standard before national administrations go their

owr, ways,
The Europear Teleuums Standards Institute
(ETSI) 1s cuftentiy dratting &4 CT . stardard for the

EZ which 1s eapected to be ready tefore the end of
nes: year.

The European Comrission be.leves that the
possibility of a telecommunicaliors ailiance between
GE” and Siemens resulting from o taxkeover of Plessey
wouid benefit the Eurcpean telecommuricatlions marxet,




Schuringa said that he cculd see¢ nu reason to
oppose such a merger 1 the telecommun:cations
sector. He believes that restructuring of this
type was important to avoid duplication ot the cost
of developing the next generation of public
switches.

The European market has already seen a number
of strategic alliances, most notably Alcatel and
ITT. Schuringa is in favour of further
rationalization with the formation of even larger
groups. (Source: Electronics wWeekly,

14 December 1988)

Legislation

Patent granted on processing method

One of the first American patents on the new
high-temperature superconductors covers a processing
method, rather than the compounds themselves.

John Vander Sande and Gregory Yurek, of the
Massachusetts Institute of Technology :n Cambridge
near Boston, made the granular ceramics used for
superconducting more durable by forming the metal in
the superconductor into an alloy with a noble metal,
such as silver. The technique could be a key step
towards making superconductors into wires and othet
shapes for practical applications.

Even before the process received a formal
patent, MIT had signed an exclusive licence with
American Superconductors Corp., a company based in
Massachusetts and founded last year by Vander Sande
and Yurek. Amer:can Superconductor Corp. has joint
research programmes with the Oak Ridge Nationai
Laboratory irn Tennessee and Inco Alloys

International of Huntington, west Virginia. (This
first appeared .n New Scientist, London,
i7 December 19r:, the wevn.; rev.iew Cf science a:c

technology)

Stretching law tc su.t tecnnulcgy

Laws of 1international copyright are being
stretched to breaking point to embrace new
technology, resulting in chaos which 1s damaging to
users and IT ccmpanies alixe.

Speaking at the Firancia. Times Professional
Perscnal Computer conference 1in London,
Gervaise Davis, a leading inteliectual property
lawyer from the US, voiced these concerns and called
for "a modicum of industry co-operation and
foresight” to bring order.

Davis, proposed the creation of an inrdustry
body to advise lawyers and courts or technology
issues. The gro:p could provide impartial advice to
courts on specific lawsuits or company demands about
likely implications for the i1ndustry as a whole.

*This industry should not let the accidents of
litigation determine the availability of technology
and standards to ycu and your customers,” said
Davis.

Looking at some pending law cases Lavis
criticised "look and feel” cases, such as the Apple
versus Microsoft and Hewlett-Packard suit, which nhe
described as "1ll-advised”. He als. criticised
cases pending or on appeal in the US which seek to
protect contents of programmable array logi. (PAL)
chips as computer programs, because PALs are an
“essential” tool for hardware designers.

These issues, he arqued, "may have a material
beatring on the future grow:h and econom:c heal.n ct
the entire worid-wide computer industry”. (Soutce:
Computer Weckly., 10 November 1588)

Shorte:r licences likely tc appear

Tougher copyright laws will lead to softwvare
producers giving customers shorte: licences for
programs. Simon Chalton, licensiig specialist with
solicitors Dibb Lupton, tcld delecates at a software
copyright conference.

Licences for shrink-wrap software are likely to
drop to a maximum of three years, Chalton thinks, as
the UK Copyright, Designs 2nd Patents Bill, which
wiil get Royal Assent makes programs much more worth
protecting.

Since a licence means more now, vendors are
unlikely to give users such a free rein, granting
perpetual use. They vwill have tc be more specific
as to how they word the iicensing agreement. They
%iil also want to be able to review licences after a
certain period, in case, for example, they warnt to
sell the product to ancther vendor.

Cnalton dravs a parallel with cred:t cards
which expi.e after a certain cate, giving banks
greater control. Software vendcrs should toilow
this practice and grant limived licences, he says.

Chalton's view is endcrsed by Bryan Niblett,
chairman of the Eritish Computer Society (BCS) law
specialist group.

Another effect >f the new Copyright Bili may be
TS give protection to cdata withir prograns, Niblett
beli.eves.

Looking to future European Commiss;on laws on
copytight, Lord Lloyd ¢t Kilgerrar ch.deld the UK
software 1ndustry fcr not lobbying the Commission
enough to pish provisions made 1r the U¥ Copyright
Bi... He goes so far as tc recommend that UK
COpryfight iaw shouid be included in the European
Commissiorn dire.iive Orn copyright. (Soutce:

Computer week.y. 3 Novemter 1988)

Europeans d:s5regard COCOM rules

European firms are flout.ng COCOM technology
trade restriction< by shipping banned
8038¢-chip-based personal computers to Easterrn
Burope via countries such au Taiwan.

Restrictions on software products are being
avoided by sending the products by direct mail from
the US. Despite the improving poiitical climate in
the Soviet Union, many companies feel unable to
exploit the market tor computing and 1T products
because of inconsistent and infreguently reviewed
export regulations.

COCOM 1s a Paris-based organization that
oversees regulations on technology transfers from
NATO members and Japan to the Eastern blosv.

Last Septemper 1t attempted to speed up the
lengthy licensing process with 8 decis.on to allow
member governments to grant export licences at their
own discretion.

Relaxation of restrictions in the area of
sophisticated telephone exchanges has (reed European




companies to pu:sue orders fror a potentially huge
Soviet and Eastern market. Ericsson is to supply
Hungary with an AXE 1nternaticnal telephone exrhange
wvorth over £4 million, the first tully digital
exchange for Eastern Europe.

UK telecommunications compan: GPT has received
permission to export its System X exchange tn
Bulgaria. (Source: Compuver weekly, 6 October 1983)

Americans express patent Jdissatistaction

The US Government 1is pressurizing Japan %o
reform its controversia. patent sys'em - the worid's
busiest. Officials of both couniries will meet to
try to resslve differences that threaten to trigger
a full-scale trade dispite.

The Arericans have condemned practices in Japan
which, officials claim, discriminate against
American companies see 1ng to pictect their
inventions in Japan. The revelat:on that key
patents covering high-temperature superconductors
are likely to go to the Un:iversity ¢cf Touyo rather
than to TBM, whcse sc:entists first reported the
discoveries, exerplifies tne confli. ot

1B% ma; have lost :ts Jiaim besouse Japarn, like
every country 1n the worlid except tre Ui and the
Priiippines. protects patents fror tre date of
application, rather than from the Jate of
inventior. A team at the Uriversity oI Tokyc was
abie tc scoop IBM by f.ling an appl:icat:icrn after IEM
announced its discovery - bdJt bellre the COmpiler
giant itsel! filed. Arerilan cfficials say
grivately thaz, sooner or later. their Governmens
wili have to bring its system of granting patents
inte line with those of the rest ¢f the world.

Attacks ofn the Jajarelr Zyste” wi.l I Jus oo
the practice of granting palels 10 MIinir varialioho
Af inventions, and the fes..tinag ocello3d Of the

Tokyc Patent Office. Last year, the patent ottice
received some 787,005 app.:.7aticrs. Most Of thnese
were for slight variat:cns t fre inventions
many originally presentel Ly .<rfeiGh inventors.
Some 30 pet cent came trom the top iv Japanese
comparnies.

American cComparies «.a.7 to have l.st the
rights toO inventiuns beJause, while they wait yeats
for a patent te be granteld, a3 Japdnese Company has
been able to file on a mini: variation that the
original application did not specify.

Japanese companies, to., dfe buginning to lose
patience with their system. KA report published by
tre Bioindustry Promotion Comrittee, a group of
academics and executives involve? in biotechnoloygy,
said that the patent syster threstens the country’s
future role i1n biotechnouioy,

Japan could use the legal mudile over patents
for superconductors tc strong commercial advantage
it any of the 2,000 patwnt apglications being filed
in the countfy tufn out to protect successful
materials or processes. In the past. the Japanese
have been willing to Luy patent li.ences from the
west, then make mcney by exjid>.1ing them
commercially.

Now, Japanese compar.es are filing patents (o
protect almost ai’ chemical compusilions and
processes arising from research or. superconductors.
Semitomo aione has made 3005 applications already.

This picture emerges from patent searches by the
British Technology Gtoup. The BTG has been
comp:ling advice to warr British compantes against
losing wut 1n this potentislly lucrative new mark::
through sli:p-ups in patenting procedures.

The BTG urges British researchers to file
parenis 1n as Many countries as possitie. There are
at least six European patent applications filed each
week on superconductivity. These show that British
researchers have 2lready mi:ssed out on materials
arising from reseatch.

But if researchers find out which materials are
cevered hy patents, they can then develop and
protect new processes and devices derived from
them. These patents might well prove more valuable
commercially tharn those coverinj basic materiais,
#hich could also cost more to detend.

Chris Vear of BTG bel:eves that IBM's mistaken
action :n tilling 1ts patent apgplicatiorn on tre
pioneering work of Georg Bednor: ard Alex Mulier
atzer disciosing the ideas - and thereby invalidating
vre patent - is only the t:p ot arn 1ceberg.

So far. the most hopeful claims for Britain
come tror Tamz:idge University wiiich 1s patent:ng
superconducting wire - and from trhe yniversity ct
Bitminghar and ICI. whilh claim te have built a VHF
tadic receiving aerial tnat has zero signal ioss.
Eu: BTG'S new dita base Shows that the Cambridge
patent may Lave beern filel oniy irn Bz:tain, and wil.
rot cfter legal protection abroad. BTG also fears
tra: British rescarchers will Jeopardize proteltion
t, taiking aboul LIieaktnroughs belore f:iing a
patent epgilcativi. Tras would invalidate the
fotent.

BTC's du%s tase alfead, sr_wr mary

B Besansy .1 2 Juitk an U7
falen aw, .2t alluws feseaioDes:s 1o rely orn
tne.r Latcrat.r, notebuoms to estallish legal
fricrizy. IEM ms, winoa sifong paternt in the US orn
tie disloveties Wi w 5 the hobe. pliZe, «lliw
TsT gets fatenty of lhe $a%k Mateliz.s 10 Sapan and
Europe. TsT's patent J.aims a.e s. broad that, it
grantes. the OR[Ny Couid woifanoe. f€ 1LS FiVais.
Bu? IEM 2y Fha.. Che €arlies! pllent cover on

COMI L3 e tacbhale} thasiduT .
L}

eatIdcT3inal, 4. Tallen.

Compaties in the Federa. hepuliic ol Getmany
ha-e kept Quiet about poterntial advances in
superconductivity. BT3's searchos show that Hoech.st
may have patented supercounducting compounds of
bistoth tirst.

The bigjest iegal muildie 1s on the materials
containing yttrium.  The University of Housten has
spent mute than $100.C50 tiying tC protect
Paul Chu's w.orh Cn yttriu: arcend the w.rld,
including the most fem.te Atrican states. But Cho
may be open to attack belsuse he was slower tharn his
rivals i1 putting 1deas 1nto practice. (This first
appeared ir Nes S.ient =i. Lundon, 28 August and
29 Octouber 1988, the weex.y review of science and
teshnciogy.)

Lock up your softwsry

Nobody 18 sure wh . cwns lhe rights Lo many
Lasi. software inaovel i Hs wt, indeed. how such
fights are hest estatlishe?!. Cases now wendirg
theit wa, through the courts could redefine the art
of competition in the soitware industiy.




In the short term, blatant piracy is still the
software firms' biggest worry. Selling illicit
copies of brand-name programs is clearly wrong and
illegal just about everywhere. So lobbyists are
pressing governments t> crack dcwn harder on
pirates, especially in Asia. Meanwhile, software
lavyers are turning their attentions to the
potentially more important, and trickier, task ot
sorting out the ownership of the technologies and
innovations vhich are used to create successful
programs.

The most contentious lawsuits concern
"user-interfaces® - a piece of jargon which means,
roughly, the ways in which people use computers.
Such lawsuits are crucial to competition, because a
succCessful proprietary user-interface :1s perhaps the
most powerful advantage a software company can hope
for. when they have mastered one way of coping with
a computer, users are loath to switch. Because IBM
is trying to convert its millions of users to a
user—interface that is in large part licensed from
Microsoft, Apple’'s lawsuit tnreatens to derail IBM's
etforts to create a lingua franca for computers.
Deciding ownership could take yea:rs of legal
manoeuvring. The grounds o:n whicn the decision 1is
made could matter more than the name of the victor.

Computer software has a curious position in
inte.lectuai property law. In America, at least, it
is virtually the only one of man’'s creations that
can be protected both by patent and by copyright,
which are very different. Fatents protect the idea
behind an innovation. Copyright, by contrast,
protects the exgression of a 1dea. Alzhoush
Mr. Stephen Sondheim’'s librettc for "west Side
Story” tells essentially the same tale as
Shakespeare’s "hRomeo arnd Juliet™, 1t would not
impingée On Srhakespeare’s Copyrignt (1! he had one)
because the i1deas are eapressea so differert.y.

Ever since Americarn copyright law was eaxtended
to software more tharn a decade ag:, companies have
relied on it t: protect their inncvaticns. From the
firms’' point of view, Copyri:ygnt has severai
advantages over patents. lIts protection last:s
longer. A patented innovation loses 1ts prctectiorn
in less tharn 20 years: copyright lasts fo: at least
50. Copyright 1s als. easier to get., To win a
patent. an invernllir Must gL to great lengtns to
prove that his inverntiorn 1s truly original;
copyright is less demanding. The snag vwith
copyright is that judges and lawyers are no: yet
sure how to distinguish the (unprotectable) idea of
a computer program trom its (protectable) express:on.

The text of a computer program is proteczed
from straightforward copying. And, just as a
translated book 1s still protected under copyrighr.
so is the translation of a program from one computer
language to anoiher. But further distinctions are
harder to draw. Several American cases have set
contradictory precedents. One, the Whelan case,
would seem to give programmners sweep.ng rights to
the techniques that they build into theisr programs -
but 80 confusingly that some legal scholars worry
that it might hamper innovatiorn.

The Whelan case concerned software for managiry
dental laboratories. A court decided that the
unprotectable idea of the prodram was its basic
function (i.e., managing dental laboratories).
Bverything else is protected. This argument by
exclusion presents problems. American law denies
copyright to "procedure, process., system or method

of operation®. But what else 1s in a program apart
from a basiuc function and ptocedures to implement
that bas:c function? 1If there is something eise,
the whelan decision also begqs the question of how
broadly 1t :s protected. would, for example, the
first person to use a nove. scrting technigue to
manage a dental laboratory have rights over that
invention 1n another application?

Although some lawyers reckon that time wili
sort out such problems, others arque that patents
are a better solution. Patents are designed to
protect practical innovation. and lawyers can loock
to centuries of precedent to help decide what 1s
protectable. So small companies can innovate
without the fear of lawsuits.

Ever since a 1981 decision by the American
Supreme Court Cleared the path to software patents,
software firms have quietly been backing up
copyright protection of their products with patents
too. But however promising patents may seem for
sorting out the confusions raised by copyright, in
the short term they can only deepen .he mess., while
lawyers rub the:r hands. (Source: Tie Economist,
14 January 1989)
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1. Prot.em cverv.ew

*Health for al. by the yea:r 2000 1s one of the
main goals the worid Health Organ:zation has set 1n
its programme of work. This effort 1s tc include
assisting underdeveloped countries to establish an
ajequate standard of pubiic health care. Currently,
nowever, the cleft bhetweer health cace ir
industrialize? countries and urnderdevelioped
COuriries seems jathef T. be on the increase instead
of on the decrecsse. The majority of ailments peopie
in developing ccountries suffer from could, in
principle, be ei{fe-tively treated by simple
treatment strategies, but arn awareness of treatment
plans as well as resoutces 1s NOLOr1IOusSly scarce 1in
Lthose coun*ries where they would be most urgentiy
needed.

By comparison, problems of malnutrition anj
tamine show very similar features. The world's
economy could produce enough food to feed the entire
population. The seemingly insurmountable protlem 1s
ti.e question of transporcation and to date, no
solution has been worked out to efl{ectively tackle
it. Therefore one of the biggest scandals in the
community of nations remains that in spite of
adequate tood production, tonere are still hundreds
ot thousands of pesple starving to death,

As with tu,d, the main protlemr in providing
sdequate health casre 15 not the procuring of
knowledge but thsat of its distribution, For
centuries, tuicring on a personal basis or the
transfer of knowledye tnrough bLooks were the two
salient pillars of knowledge transfer. Correctly




performed personal utoring provides arn astive

transfer of knowiedge wnen compare?! . bLuuky whete
writter information is presented as a passive Lioox
cf information waiting for the students’ reaction.

with the advert cf knowledge-based systems, the
computer seems tC be emerjing as another viable
means of transfering knoviedge in a more active
form, such as prompting med.cai perscnne. to make
the appronriate responses. For developing countries
especially, anovledge-based decision Suppot: sysilem<
on rugged and portatble personal computers which are
independent of AC supp'y. seerm to offer a potential
remedy to e2se the probier of carrying medical
knowliedge right tc the spot where 1t 1s needed most.

Primary medical care in developing couniries is
often provided by personnel with a very heterogeneous
level of medical training, commonly called viliage
health workers.

The main tasks of a village health worker
include (1) to provide a diagnostiic ciass:tication
of a patient’'s disorde: as an easily treatabie and
not life-threatening disease or as a potentially
dangerous disease: (J) 1! appropriate, to deliver a
lreatment scheme compat:icie with Ri1s Cr her
proficiency and therapeuti- res_urces: and (3) to
reter patients with potent:as.iy dangercus Jdiseases
to a profess:ona. nurse or Jdostor.

The avaiiabil:ity (& proless..onal med: 2l Jale
ras a direct bearing On the eastert of a healin
worker's activiwies. If ar infcrmation exchange
with properly trained med.cal personnel 1s
available, an 1ifmprovement i (he guality of medics.
care provided by neaitr workers 1s warranted.
Problems of mainzaining ar aiejuate standard of
primary medical care therel:-re inciude impiement:
pev-icies to preovide for onothe- 1ol trainiang te
impreve efficrency and effer
reference materiz. wniJsh .-
Yrno.ear cases.

.3 provide
Lt Sonsult an
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The pu:pcse oI this froje-t 35 (i) ti estel..:!.
a xnowiedge-pased Cell$1Or SUPPHLTT syster for
vi.lage health workers cover.n3 the mcst Comm. ¢

diseases in devellp:ing Ccruniries: (I) to impleme:t
this knowiedge-rased syster or pattable
miotocomputers; and (3) to Lo lude Tutoria.
features as we.. 35 a leferer e sStluCture oOrn the

design cf the syster 1n order to meet the dema

cn-the-jot health worxers.
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In the foilowing articie we present a
description of the system spe-ification and des.y: .
show the structure of knowledge representation ar.?
system implementatior, ard sumrarize the currernt
status of the prototype and futute directions.

2. System desigr

Ampie expe:lence on the principles of teachiny
medical care to heaitr workers has bteen accumulated
over the vears (werner, 1938(: werner and Bower,
1982;: Abbat and McMahor., 1985%). In the desigr of
our system we tried as much as pcssible tc draw on
that va,t body of exper.ence $.. as to aveid common
mistakes frequently encountered in intercultura.
eschange programmes. F.r tha' purpose, the standard
textbook “whete Tnere i1s no Dor " by [, werner
(1980), served as “he primary sour-e of reference.
In addition, medical knowledje was alsZ extracted
from the relevant literature (King et al., 1978;
King et al., 1979: Manson, 1962: Upundas et al.,
1983)

As a secound source we used :ne experience
ga:rned ty G. Purenta wno, as a member of the
Aistrian Comm;ttee fir EtniOpia, worked for two
morths in an ambliatory care centre in the Tigre
Province ¢f nertherr Ethiop:ia. Wworking together
with village hea.tr worke:s of different educational
ieveis, he expe:icnced the neel fcr a flexible
sourve of intirmation te cope with primary med:ical
care problems. Also, health statistics showing the
actuai distribut:ion of diseases vithin a three-veek
period were used as a guideline tor tne selection of
diseases in the design phase.

Accordirg to these statistics, a small group of
diseases accouunts fus a large percentage of n
disorders encountered. Accordingly, treatments of
diarrhoea, pzras.tical infestations, eye diseases,
skin affiicticns and malaria made up approximately
ralf of the daily work. A concentration on good
quality health care in these areas would
sigrificantly 1mprove the overali health situation.

The disease Jdisiribution presented pertains
crnly to a8 specific situaticn which takes into
consideration the gecgraphicai area (hignland),
political conteat (Civil war), scrCial environment
{poverty, famine). infrastructure of healtnh cate
{ryral reaitn centres ciosed, two town hospitalis)
ar.d otner factors. Iz 1s not possible to devise a
de.airied generic generai purpose knowliedge-based
system suited for viilage heéaith workers in
d.fferent countries. For its proper furnction and
acceptance, the system has to be taiicored both the
regicn whele [t 1s used and the pecpie using it.
Therefire the syster prese:nteld irn this study is
spesific, applying only to the northers parst cof
Ethicp:a, although genera. principles as outlined :n
tne bock ty D. werner (1%8l), are included.

Ir. des:giing the systerm, we identified tive
prollier area2s tI Leé represented in the systenm
(d1azrncea, jars.te infestatic:, eye diseases,
disesses and comr_r :rfect13us d.seases) and three
d:flerent €ntry puints intc the system (diagnos:s,
thera;y and Otuy presci.piivn). These cisease
Groups v.iver mote tharn T( per cent cf the diseases
er-ourtered 17 trhe areas studied.

skin
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T8 del.5i0r sLppalt diagros.s is reguested
trhe 5ySteT sTalts with a
Guesiici-anSwe: stratej; t. find an appropriate
3:837°05.5, IC sSuggest & treatment pian, and to give
detailed advice on drug prescription, if ne.essary.
At this level we assume that the village heaith
worke: 1s tamiliar with the most common medicai
terms s> tnat he can answWer each question with

“yes”, "no” cr “unknown®.

Ly, Ve oSel,

The diagnostic strategy 1s structured around
the {ive core ateas of disease mentioned earlier.
Initialiy, the system tries tcC ascerta:n whether the
medical prcblem as presented by the patient 13 not
dangerous and wuuid therefore fall within the range
of competernce c! the viliaje health worker. If none
of (he danger criteria are met, the system then goes
on tc ask guestions about diseases ranked by the:r
frejuency of oLocurrence ;. an amtulatory care
certre. ¢ danjer _riteria Car bte ascertaired, the
system suggests reterring the patient to a doctur orf
a professional nurse.

After deriding on the mairn complaint,
viliage heaitn wcrket 1s prompied Lo answer
questions pose3 vy the syster. Tne choice of
entering a set of symitoums randumly 1s not oftered.
With this stratej,, we atterpted tc elucidate the

the




diagnostic pathways of the systen w.th a tutorial
perspective. By following a predetermined
sequence of gquestions a village health worker
should become acquainted with a standardized
method of efficiently noting the pat.ent's medical
history and carrying cut a rudimentary physical
examination.

At this point, questions are asked by
displaying text on the screen, using D. wWerner's
terminology. Cbviously this is not the most
appropriate form of a user-friendly interface. An
icon-based dialogque using symbcls i1nstead of text,
with a pointing device for the user input, might
be more appropriate tor a broader range ot
audience and might also feature language
independence (R. Trappl and wW. Horr, 1983). 1In
developing our prototype. however, we concentrated
on the proper representation of knowliedge and at
this first attempt set aside the problem Of an
adequate use: interface.

At the second ertry point, tne system uses
the diagnosis established during tne tirst step to
sugjgest an adeJuate treatment [iadr consisting of
general advice and drug prescript:.rn, 1f Jdeemed
necessary. It also provides the opportunity to
start with 3 diagnosis i1ndepengent ot 3 pass
through the d:1agnostic wWorkup. Wn.le woIking on a
treaiment plan, questions about cont:a 1rndications
and, if still unknown, general patient cdata (e.g.
age., weight) have to te answerel. Finally., the
treatment of choire 1s p.esented.

While determining an adeguate treatme:nt
scheme, the system evaluates its knowledge orn
conira-indications, side-effects., treatmenzs of
choice, and price i1nformaticn pertaining to the
drugs i1r i1ts knowledge base. In the currert
implementation, the treatment scheme asso-1ated
with the lowest cost for a complete course cf
treatment is seleci. from the se: of eJualiy
effective schemes. Thneref.:e, 1f the system 1s
used for treatment seleci.cn Or a rejular tasis, 23
significant cost reductiourn in drug expenditure
will follow. User access tc this module ¢t the
system is available independernt of the diagnostic
or therapeutic Lranch.

3. Implementatiorn

A prototype cf the system has hee:
implemented on a portable persina. computer (PC)
by means of VIE-KET, the VIEina Knowledge
Engineering Tool (B. Pltahrirnget and Ch. Holizbaur,
1985). Siwmilar to KEE (T.P. Fenler and
G.D. Clemenson, 1983), ard BABYLON (F. d1 Primio
and G. Brewvka, 1984). VIE-¥ET 15 & hybiid
knowledge engineering tool which offers subsystems
to handle various knowiedge representation
schemes such as frames, rules, PROLOG and LISP.

In principle, the system could have beer devaloped
in a purely procedural language such as Pascal,
Basic or Portran, but the developing environment
associated wvith & hybrid knowiedge engineering
tool significantly improves and simplifies the
developing process.

According to the specifications worked out
during the design phase, tre system consists of
several modules assigned tc desl with specific
knowledge domains. As the corresponding problen
areas differ in their specific structure, the
modu.es of the program differ in their
implementation in VIE-KET,

3.1 Moduies fur Jiagnoses

In the twl protlem areas “diarrhoea” ani
“infestatior with parasites”., expanded decision
networks guide the heaith worker toe the diagniris.
At each node, a node interpreter evaluates and
weighs a set of symptoms represented as premises of
a rcie and brancres according to the reiation
between a threshold value and the sum of weights.
In the simplest case, the premises of the rule are
classitied 1nto IS-PRESENT (IP) and MAYBE-PRESENT
(MP) premises. Finding one !P premise or two MP
premises wil) cause continuation on the YES branch
of the decision ndde.

wWithir. the system, the expanded decision
networks are represented using a frame structure. A
general frame NOTE w.th slots IS-PRESENT,
MAYBE-PRESENT, YES and NO is defined. Attached to
each NODE frame 15 a method NEXT-NODE that
determines which brancr wiil be followed after
evaluation of the prem:.ses. Networks can then Le
incrementally built by creating new irstances of the
general frame NOZE. Tre advantages ct choosing
frames as a representat.ion tool 1nclude flexibility,
a simple editing procedure and graphic Jdisplay
rostines for detu33ying purposes. UDuring ar actual
consultation session, the tree 1S traversed by
sending NEXT-NCODE messajes to the actual node. and
uplating the no3e accordingly until the proper fore
cf diagnisis s reachel.

For the d:aan.sis ¢f Jdiseases affecting the
swir. and eyes, a rule-tased apprroach is adeguate.
Each symptom 1s associated witrh twe certainty
tactors ranging from -1 to +l. Tne first factor
characterizes the relationsh.p between a symptom and
the disease currentiy in tocus, whete +1 1ndicates a
pathogromcnic symptom and -1 1ndicates the exclusion
cf the disease 1t the symptor ;s present. The
second factsr gives an indication of the
relaticonship betwee: the atsence <f a symptom and
tre d.sease.

In seiecting tne ce:rtairnty tastosrs, we opted
r the introduct:icn of 8 value restriction of 1,
.7, 0.4, C.2 and C fcr the pcsitive and negative
values respective.;. Tw. physicians the:n
independent iy scored the symptoms in relation to the
diseases. This scoring scheme was conducted
according to the physician’'s personal belief and in
most cases the certainty factors turned out to bLe
1dent1cal betwee:n the two physicians. In diverging
cases, discussions led to a consensus.
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1t should be pointed out that the certainty
factors assigned to ea_h symptom are not only
dependent on the relationshifp between 8 single
symptom and the correspond.ng disease. The set of
diseases as potentiai candidates for 3 diagrosis
decreases as the diagnestic nrocess proceeds. As
diseases are sequentially worked on by the system,
knowledge as to which diseases have already been
rejected by the system becomes available. while
scoring the symptoms of diseases which appear late
in the diagnostic pathway, this narrowed solution
space has & direct bearing on the impcrtance ané
weight of certainty facturs. Thus the ranking order
of diseases influences the associated certainty
factors.

An algorithm sim;ias te the formula in the
MYCIN system js used to combine cestaint) factors
for the Jifferent symptoms in order to arrive at a
final score. If the score exceeds 0.8 the diagnosis




of the disease being presently evaiuated is
concluded and the diagnostic procedute stops.

During the diagnostic process, the age and
veight of the patient have to be prov:ided. For ali
children under the age of 12 a malnutrition modu.e
checks their nutritional status according to a
simple algorithm (weight for age) commorly called
"road to health" (D. werner, 1980). As mainutrition
pos€és a major threat to the well-being of infants in
developing countries, the computed nutcitional
scatus of the child is pointed out to the health
worker in units of percentage of normal.

Appropriate action is then expected from the health
worker.

3.2 Mudules for therapy

For the drug module, krowiedge on the use and
dosage of drugs is represented i1n a frame structure
that can combine both declarative and procedural
knowlege. Declarative knowledge or medicazion
includes .“e period <r time over which a drug should
be given in order for it to reach its optimal
effect, the contra-indications which have to be
checked btefore administering a certain drug,
warrings of side-effects, and additional advice
related to drug usage. Procedural knovledge :is
applied to actually compute the required dose tc: a
specific patient. The algorithm ther suggests the
number of tablets or capsules that shorld be taxen
every day for & certain period ¢! time according :c
the prescription stored in the wnowledge base.

The frame hierarchy includes an inheritance
mechanisr that conveniently represents differer:
drug dosages for different diseases without creating
two entirely different structures. For example, tne
frame "Mebendazcle” conta:ins infirmatior on this
antihelmirthic drug, incliuding defaul: dosage.
contra-indicat:ons, side-effects and warrnings. For
the special case ¢f threadw_:m 1nfestation, the
default dosage s however nit appropr.ate.
Therefore. anctrner instarce ! tre {rame
“Mevendazoie” 1s created wrich only contains the
special dosage i{cr this disease. The rest o0f the
infcrmatior 1s inherited from the criginal frame.

Depending on the aval.atility of drugs, the
system could arrive at several different drugs
representing the treatment of chiice. In this case.
price information 1s used to select the cheapest
treatment scheme to be suggested to the health
worker. The differences between two treatment plans
can be clearly demonstrated i1n the treatment of
ascariasis. Administering Mebendazole is on che
overage 7.5 times more expensive than treatment with
Piperazine.

Apart from drug prescriptions, the system also
suggests other therapeut:c actions, if appropriate,

such as bed rest, diet or inhalations,

4. Discussion and outlook

During the developmental phase, the ease of
handling and the flexibility of an open system
allowing access to the programring language proved
to be important. Expert system shells vsually abide
by the paradigm of productionn ruies and cannct
easily support two certainty factors for one
premise. In this case, a problem sometimes has to
be adjusted to the developing tool Jhereas open
systems allow for the tailoring of the tocl to f1°
the problem. As & trade-off, programming effort is
increased when using open systems,

Providing knowledge transfer of simple medical
knowledge 1s among the tasks of the present system.
Howeve:, without field tests, it is difficult to
assess just how adequatelv the chosen structure
serves this purpose. Clearly, several shortcomings
deserve further discussion.

Proper usage of this system re uires the user
to be familiar with common medical terms. The
system is not designed to interact with users who
might need explanations of medical terms encountered
in the dialogues. A smart dictionary could be
developed to accomplish this task.

The development of a language independent user
interface reiying on image based computer
interaction would be an interesting and useful
extension to this system. However, most of the
currerntly available computer systems that are also
truly portable lack the technical specifications to
allow for an implementation usiig high-resolution
graphics.

A question-ansvering strategy to guide the user
througn the diagnostic and therapeutica. workup has
been chosen to help in acquiring diagnostic and
therapeutical skills. This rigid and structured
approach still awajts evaluation. It could very
well be that a flexible strategy with free entry of
signs and symptoms and subsequent diagnostic and
therapeutic workup will tyrn out to be the more
effective.

Several other attempts have alsc been launched
to provide decision support for health care in
developing countries at various levels. A similar
approach focusing on microcomputer implementation
has been taken in TROPICAID, a joint project between
Medecins Sans Frontiéres and the Universite Pitie
Saipetriere in Par:s, France, designed for use in
Chad (B. Auvert et al., 1986). Field tests of this
system are weli under way and additional projects
are at a planning phase. A preliminary evaluation
provided evidence that a microcomputer-based system
can support the Jaily work of medical personnel in a
useful way.

Implementing a knowledge-based
personal computer naturally impcses
the design due to limited resovtces. To date,
Commercially availavlie tools for PC applications
lack either sophistication or efficiency, or both.
Maintenance of even a small knowledge base is by no
means trivial, especially if more than one expert
contributes to the knowledge. Usually, a choice
between two alternative approaches has to be made:
(1) allotting significant resources to the
construction and maintenance of an efficient and
fast knowledge-based system due tc insufficient
tools available on PCs (thus sacrificing the rapid
prototyping patadigm) or (2) using available tools
for prototyping., thus forcing the user to spend
considerable effort in time and attention while
using the system {not an opticn with the intended
audience of the present project).

system on a
restrictions on

Fcr future projects, a teascnable trade-off
would include the development of the systiw on a
dedicated workstation for rapid prototypiny, and,
upen completion, a transfer to the custom PC for
delivery of the final application using appropriate
run-time versions. However, the software garden is
as yet only sparsely populated with suitable tools.

For the knowledge-based system presented in
this study, several aspects have to be worked out in




more detail before field tests might e.entually be
considered. The zain and yet unsclived problem 1is
still the task of Jeveioping a user-friendly
interface tailored towards the educational level of
rural health workers. An icon-based approach seems
to be promising but is obviously difficuit to
achieve. Also. before field tests can be undertaken,
a disease profile has to be established :n order to
provide guidance in the adjustment of the knowledge
base towards the specific situation.

Finally, the system presented in this study
should serve as a starting point for discussions and
considerations on hov knowledge-based systems might
help to bridge the gap of the Quality of health care
in developing and industrialized countries.

5. Susmary

A knowledge-based
implemented to provide
health workers engaged
developing countries.
encountered by village
diarrhoea, infestation

system has been desi.gned and
decision support for village
in ambulatory health care in
Typic2. medical problems
health workers include

with parasites, diseases
affecting the eyes and skin, and several kinds of
infectious diseases. Also the assessment of
malnutrition is among the tasks village health
workers have to perform. Tne nybrid knowledge
engineering tool VIE-KET has been used to construct a
modular consultation system that provides entry
points for diagnosis, therapy and drug prescription.
Medical knowledge 1s represerteld in the following
ways: expanded decision networks are used to
represent the diagnostic processes for diarrhoea and
infestation with parasites. The diagnostic
procedures for diseases affecting the skin and eyes
are covered with a rule-based approach using two
certainty factcrs. Treatment schemes and procedural
knowledge about drug prescription are represented in
a frame structure. Design criteria and interesting
implementation aspects have been discussed and the
current status of the pro:otype and future directions
has been summarized.
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dezlining., which has Le> <o their diminished
iItportance irn the overal. 1ndystirial structuge.
These 1ndustr.es, wh:CTh irn the [pasl were Ma)DI areas
¢! growth and fuelled ec nom.- growth after the war
rave cltern been signifirarcly atfected bty the
eTergence of new supfp.iers frorm low-cost countries
whiuh have take: over grow:rng shares of traditionas.
markets of OECL 1ndustries. Exgpectations are
therefore increasingly fut irnto new technclogies

(1.e. new materials, ticrtechnoulugy, and an
particular, microelectronics-tased technolngy) as a
means of arresting the slowdown ¢t these industries
in OECD countries and even ! .ecovering
international compara®tive advantaje.

This new OECU tepurt eaamines the contributior
which technciogy, In pafticulat the new
technologies, car make to revive s called “mature
industries”. Seven industries printing and
publishing, giass, textiles, clothing, food
processing, watches anc paper - which together
account for some 2% per cent of OETD manutacturing
output, have beer chosen as :liustrative case
studies.

The report’'s findings show that
microelectronics-based techndlugjies are curtrentiy
*he most advanced of the new technologies used by
these industries, especially in design and planning
operations, and 1irn production process control.

Analysing their role ir the production process, the
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report makes a bread distinction betveen, on the one
hand, “core” technologlies (i.e. the techrnologies
vheredby the particular goods are manufactured, for
instance the spinning or weaving machines to produce
yarn ©r cloth), and, on the other, “auxiliary"®
technoliog.es for operations such as the moving of
wotk-in-process between different work stations,
icr transportation more generally, as well as for
operations such as stering, packaging and
dispatching. Because of the nature of the
production p:ocess in most of the industries
exam:ned, core technologies are based on traditional
tather than new technologies. These have been
highiy perfected over the years in order to increase
output, enhance quality and reduce costs, especialiy
of labour. In corntrast, the auxiliary technologies
are a typical area for microelectronics

tecnnologies - often still awaiting development -
and may be a major factor leading to further
transformation of these industries in the medium
term.

and
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technoiogy 1n the production pracess, the findings
also demonstrate that techralagical change cf the
frodudts concerred and of proauct development and
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investment prod. ts, are egually [owerful tocls for
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importance ¢f the Jualizy cf manajement in mature
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have ad.as

As eietran, s

nced ir technolosgical
sophisticati: rlerest . Nw-terporature
ele.tronics has .ho feased sclstartially. However,
the engineer Wwisning t. acguire a tackgrount in this
field has nhad SOUTCehouk te turn to as there are
no comprehersive hooks on the sutject, and few
survey articles wnich dare up tc date.
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LoJs-Temperature E.ectronics, priced at $67,390,
is the first boiw o pravide a1 eatended survey of
the Chara-terisii s ans afpjiivat.cns of eiectronic
devices at low temperatures (cr botn digital and

analogue uses.

Topics include: materials, systems, switching,
ncise, FETs, modulation-dope.} dev.ces, h.pciars,
microwave applications., commerciai duvices,
semicordyctor iasers, and CCLs.




As a guide to the papers., each part of the boux
begins with a speclaljy writte: introduction by an
expert in the field. Numerous references appear 1o
both the reprint papers and in the Spec.aily writte:n
material.

Sponsored by the IEEE Sciid-State Circuits
Council, Low-Temperature Electtonils :s an 1mportant
resource for research engineers and scientists who
wish to acquire a foundation of knowledge in this
fast-moving field. Orders may be sent tu 1EEE
Service Center, 445 Hoes Lane, P.O. Box 1331,
Piscataway, NJ 08855-1331, USA.

Of CADs and CAMs

MAP, MKRP, GKS, IKBS. IGES, IS0, LAN, AMT, APT,
AGY, CAPP, CMM, CAI, CAQC, FEA, CNJ, DNC: those are
just some of the terms defined i1n the Keyguide to
Information Sources in CAD CAM, a reference guide to
the well-estatlished technology <f c-mputer-aided
design and manufacturing.

The 300-paje volume, whiCh costs Sc&, 1s
intended for engineers 1in ali Gisciplines as we.i as
academics, researchers, scftwate managers, and
production managers 1irn automated marufacturing.

The book ccntains 8 surve; cf tne history ot
CAC CAM, libraries and informat:lrn sources: guldes
tc literature, bibliographies, abstiracting serv:ces,
trade shows, journals, acd:cvisual materiais; and a
bibliography with a directory cf informatior sources
that includes US and i1nternaticna. organizaticrns
involved with CAD CAM. Contact: Ergosyst
hssociates Inc., Old Pust koal, Brocokfieid,
ve. 05036; 8Cs-176-3icsl.

N3O directory pubtlishe:

The ACCIS Lireltce:sy o ritel N
Z2ata bases or. Nor-GUvernmerntd., LIiJalizatiouns 1S in
the process of being prirnced. It w... ve availatie,
free 0f charge and whi.e stooxs .ast, from tne AZCIC
Secretariat from the end ©f Novemze: 19€E85. The
d:rectory contains informatics gatherel via a
quest.cnnaire from I3 United Nat:.ons system
Srganizations on €l data hases o Non-Governmental
Organizations (NGOsj.

_Sysies

The directory 1s 3r:fanged if (Nive se€clichs: o
main secticn, contalning entries Gescr.t.ng the data
bases: an annex listing departments, ur.ts and
offices in the United Naticns system Jdealing with
Non-Governmental Orga:izations, and ar index of
subjects, data bases, printed products and
names/acronyms of organizations, departments and
units. All informaticn 13 giver in English.

The data contained 1n the directour, were
collected on a microcomputer using UNES'u's CDS ISIS
(Mini-micro Versionj) scftware. The maste:r tile 1s
being transferred to the Non-Covernmenta. lLialson
Service (NGLS,/Geneva) tor futufe maintenance.

The Social Basis of the Microelectronics Revolution
by Alfonso Molina

Since the world woke up to the fact that a
major technclogival fevuiulion, the MiCiveiectionics
revolution, was on the mar h, a4 great deal has beer
written by scholars and policy maxers attempting to
grapple with the nature, threats and promises of
microelectronics technology. Mozt of the anaiyses,
however, have focused on the characteristics of the
technology involived and on its likely sooicd

lrpact.  lo this respest, the telhul.lougy 1tself and
tts processes of development have beern accepteld as
large.y inev:.tavle. Oniy 1Us IMEASt feTalns as a

reievan? soo:ail issue tor study. Authors have
exar:ned the 1mpac: ¢f microe.ectronics in areas as
diverse as emp.cyment. eclnomis perfcrmance and
competitiveness, eduraticrn, military Jdevelopmernts,
the third world, and the prospects for privacy and
poiitical freedoms. A large literature cf th:s x:nd
now exists.

On the cothe: hand, littie attention has bee:n
given to understand:ing the social forces shaping the
microelectronics revolutior, notwithstanding the
obvious impoitance of sush xnowledge for any effors
aimed at contrclling and directing :ts histcrical
and continuing develiopment. Not that this 1s
surprising. Critical social anaiyses have aiways
been 1in the minority, and all the more so with the
techriclogies ol the micrcrevelution, which have
clearly rekindlied hopes and visions of technclojica:l
utoptas. In add:tion, the very complexity ¢! the
i1ssues irvilved ir the histcricai process of soclal
shaping of tne mioroe.estrlin.ics revolution (s
someihing trhat does not lend 1tseif to easy
treatmernt. Taxe as an 1ndicazion the folllwing
PiClure sujgestel by tws Jommentators, ifn reiat.or
t. the Jdeveicpmernt ! the miJrochip alone - fcrget
ALOUT Comp.lers.

tal a:m cf tnis bBoon is to shed lignt
rature of the milroeiectronics

ol

tev Ir particuiar, it seems tO put inls Its
sas cal context the Jdeveicpment of the

t: f converoing eleltIonics technoliogies
[ .ot computers, automatic contrcl
ar, A major concerrn will be tC
Ta ctersstics and trends

prase cf deve.opment of

expilte future pa.hs cof
Jevellpment, in partiCular, wheiher alterrnat.ve
forms Cf SL-.a. and teshnoldgiCas change Lnlormeld by
Gifferent Mure humane Conlerns afe LiMely to Jdeve.:j.

Ir. facinyg these 1Ssues, the approach of th:is

book wi.l Le to look fOr the exp.anations of
techniliogica. Change, primar.ly 1rn the nature of,
and 1nterreiat.ons Letween, thise soZial foroes
whose interests hawve played ¢ duminan? roie in
shaging the Jdeveiopment of micioterhiology withiln
the advanced scoleties of the capita.ist world.
These are the s..:a. forces which have 1n practice
exer.ised the dominant countrol of the basic numar,
financial, material, time and spice resources
necessary ftur all techn .12gical processes, and
which, for the same reason, have most directly
influenced snd shapeld the development of
microtechnclogy .  In this approach, the influence of
nor domine-: social forces is taken 3+ subsumed in
the practical decisions and actions of the domina::
social i1nterests.

An appropriate name fo: this interplay <f
socidl i1nterests shaping mic:rotechnology 1s that - {
"dominant social constituency” of microtechnology.
This name conveys the 13e¢a that the social-shaping
toie of these furces 1S a8 Much an Insepasrable
compenent Of te hn liGical proresses os 13 the fole
of machinery, xnowledge, and s. forth, 1.e. the
te nnicd. Constituents of technulogical processes,
This is relevant because 1n tne avthor's view both
£uC1ai and technical factors participate equaliy in
giving technological processes their character;
they interpenetfate, and the absence of either of
them would male 1t impussible Lo expisdin the shdpe
of these prr.esses as they 2re in practice.
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

Price List for Advertisements in the Publication

Microelectronics Monitor

Generai Provisions

1. UNIDO activities in the field of advertising are non-profit-making and are carried out to
ccver the cost of preparing, publishing and mailing its publications, which are sent to
readers all over the world 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.

3. Advertisements are printed in black and white and in English only.

4. UNIDO reserves the righ! to reject advertisements without giving reasons, to suggest
amendments or to hold advertisements if space is not available.

5. UNIDC 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 schiilings to the UNIDO bank account (see
below) or to the Treasurer, UNIDO, Vienna International Centre, P.O. Box 300, A-1400
Vienna, Ausiria (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 dollar 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 general account” No. 949-2-416434

The Chase Manhattan Bank

International Agencies Banking

380 Madison Avenue, Ne~ York, New York 10017
United States of America

Prices
Prices in Austrian schillings (AS)
Size {cr equivalent in US$)
Full page (255 mm x 178 mm) AS 5,000
', page (125 mm x 178 mm or 255 mm x 86 mm) AS 3,700
Y (178 mm x 60 mm or 125 mm x 86 mm) AS 2,500

The price for the publication of announcements of up to five lines under the rubric
"Resources available” is AS 1,000. The text is subject to editing.






