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The Microelectronics Monitor proposes to 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 countries throughout the world
and inform them about their products and services.

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

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

Advertisements will be printed in black and white and in
English only. Prices in 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,
AS 2,500. Requests for placing of advertisements,
accompanied by a layout, illustrations and text, should be
submitted to the Editor, Microelectronics Monitor,
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I. NEWS AND EVENIS

Commercial information network to foster South-South
co-operation

Chambers of Commerce and Industry (CCI) of
Latin America anrd the Caribbean have concluded at a
recent meeting here that a trade information network
is a vital tool in promoting South-South
co-operation. The objective of a CCI meeting held
in April 1989 was to improve co-operation hetween
the chambers and other busines< organications in the
region. Deolegates reviewed numerous trade
information networks offered by private
organizations and United Nations agencies, including
data on training and expertise maintained by the
INRES-South data base. The participants concluded
that the existing infrastructure cf the
[bero-American Associatinon of Chambers of Commerce
(AICO) would serve as a good foundaticn for building
a region-wide trade information system which wnuld
include all Latin American and Caribbean countries,
members of the Group of 77.

AICO submitted 3 paper describing i1ts network
and examining possible forms of co-operation with
the projected world infarmation netwark, which woula
Tink all developing countries tn one another. AICO,
whirh exicts in many Spanish- and Portuguese-
sEpakinq countries, is sponsored by the Bagota
Chamber of Commerce. It caters mainly to small and
medium-sized enterprises and disseminates
information on supply and demand for goods and
services that will lead to direct commercial
exchanges hetween suppliers and customers in the
regicn. It publishes a weekly Internatiqnal
Bulletin of Trade Qpportynities in English and
Spanish, and also issues a bulletin which gives
price quotations for raw materials and commodities.
(Source: {NDP Focus, Winter 1989)

New electroni¢ trading network

The London International Financial Futures
Exchange (LIFFE) offer the first electroanic futures
trading network and became operational as of
Hovemher 1989, The Automated Pit Trading (APT)
system will help LIFFE lengthen its tr-ading day; at
first it ran from 4.30-6 p.m. (London time}, with a
7-8 a.m. session scheduled for 1991}, The <ystem may
eventually operate throughout the entire trading
day, acrording to R. Barton of LIFFE. The APT
system will alsn help L IFFE to compste against the
Chicagn Mercantile Exchange (to offer Globex netwark
1960) and the tChicagn Board of Trade (to offer
Aurara network 1990). The APT <system invalves two
Sun Microsystems host workstations linked to Sun
user workstations with a A4 Khit/s transfer link;
machines and trading software cost | IFFE about
$2.5 million. LIFFE bas also been warking on
other information systems to increase
competitiveness including Trade Registration
System (TR5), to aid in trade-matching and
resolve discrepancies; Price Reporting System
(PRS), ta aid in processing prire changes faster;
and (Ciearing Prorsssing System, to 1ot trading
firme get debt and revenus information. These
new infarmatinn systems were developed to handle
increased trade volume at LIFFE (annual increase
1% per cent per year since 19A2) and to give LIFFF
an advantage over other exchanges. (Extracted
from Networking World, 20 November 19R9).

Traders act to thaw IT cold war

A key group of Fast-West traders has met o
agree to a plan that could lead to the dismantling
of a 40-year barrier against high tech exports to
the Soviet Union.

Acting unofficialiy, the group is believed tc
be <cheduling 3 major conference for September 1997
to take place in the Black Sea port of Yalta.

Against a background of impraving international
relations, the event will be the first step in a
werld-wide campaign to scrap the embargo on exports
enforced by the Paris-based organization Corom,
which requlates IT trade by Western countries to
Eastern bloc countries.

The proposed alternative is based on the use of
a commercial end-user licence. The list of
technniogy with potential military use will he much
reduced and sales will be allowed after presentation
to trade ministries of certificates identifying the
ultimate user, the place of installation and
confirmation of a non-military application.
(Extracted from Compyting, 26 October 1989)

01d technology, new application

01d technologies in new applications greatly
intrigued the International Electran Devices Heeting
in Washington, D.C. These included vacuim tubes,
bipolar silicon, biCMOS technalogy, silicen as a
performer against galliium arsenide, and the
once-discarded silicon-on-insulator (SOI) technology.

Vacuum technology expanded from its erstwhile
paper cr two-to-an-entire-session as vacuum
microelectronics retrieved the vacuum-tube switrh's
speed advantage without surrendering semiconductor
compactness. Etched cathode points - vacum field
emitters - provide cold cathodes over which grid and
anode arrays can be built. The devices are
presently at the scale achieved hy discrete silicon
transistors in the early 1960s, and further
shrinkage to the micron or submicron levei is
clearly in the works. Thermionic vacuum ICs also
perform well as cathodes but suffer the same power
drain as the classical vaccum tube.

The heterojunction structures that give GaAs
its performance edge aver Si can he mimicked with a
<ilicon-germanium comhination. Mewly dicrerned
properties nf fully-depleted thin-film (under
100 nm) SOI devires eliminate secand-order efferts
that harry CMOS <tructures. Bipolar silicon can
explnit processing techniques heretafore the
preserve of (MOS for signifirant speed and density
increases.  RiCMOS research suggests it may pravide
the only path to higher densities withaut invoking a
totally new transistor structure. (Extracted from
Electrgnizs, Decemhsr 1989)

Universal agricyltyral thesayrus discussed

In a meeting on 31 Hay 19R9, at the United
States Mational Agricultural Library, Beltsville,
Maryland, representatives from the Natinnal
Agricultural Library (NAL), Commonwealth
Agricultural Bureaux International (CARI), and the
Consultative Group on International Agricultural
Rec<earch (CGIAR) initiated discussinns on the nerd
for a universal agricyltural thecaurus.




Staff from FAQ AGRIS, CABI, CGIAR and NAL
participated in a follow-up discussion meeting in
October 1989 in Washington, D.C. and decided that a
comprehensive universal agricultural thesaurus and
gateway system would help researchers and scholars
find information on specific topics in the myltitude
of agricultural data pases available today. The
deta‘led, scientifically sound, multilingual
vocabulary would provide a consistent way of
describing the major activities and concerns in
agriculture and related disciplines: Tlist
systematically the tavonemic names of the most
important plants, animals, and micro-organisms, and
identify a common terminology for areas of interest
for which no standards currently exist, for example,
to describe agro-climatological regions. The
gateway would provide an interface between existing
retrieval systems and tnh. comprehensive thesaurus:
enable all users to take advantage of the enhanced
Tinkages within the thesaurus to facilitate access
to older materials with differing descriptors, and
help all users with existing data bases to take
advantage of the enhanced thesaurus.

Major beneficiaries would be developers and
users of project data bases, agro-climatological
information systems, agro-ecological information
systems, geographic information systems,
bibliographic data bases and genetic resources
data bases. The major issues which will be
considered in the development of this thesaurus are
governance and management, form and content, systems
and funding.

For fyrther information on these discussions
and the follow-on activities, contact Pamela Andre,
Chief, Information Systems Division, National
Agricultural Library, Beltsville, Maryland
20705 USA. TP+) 301/344 3813; Fax+) 301/344 3675.
(Source: ACCIS Newsletter 7(4), November 1989)

Rural_development information system

The Rural Development Information System
(RUDIS) is based on a research project, begun in
1981 at the University of Ibadan (Nigeria), whose
goals included: roduction of information resources
suitable for use by non-literates, emergence of a
prototype information support system for rural
development projects in Nigeria and Africa,
formulation of a pro?ramme of training library and
information personnel for services in a non-literate
environment, and giving an African orientation to
Vibrary and information sciences.

The activities of the RUDIS project include the
following:

- A small experimental library project near
Ibadan to develop and test the methodology;

- Field surveys of the information environment
of non-Titerates in Nigerian villages;

~ Graduate courses ace being conducted at the
University of Ibadan to prepare students for
research exploration of the inform:tion
needs of rural non-literates.

£ model research project is envisaged that can
be adapted to other communities and tested.
Research materials and publications are 3lso
planned. Further information can be obtained from
Professor B.0. Aboyade, Department of Library,
Archival and [nformatinn Studies, University of
Ibadan, Ibadan, Nigeria or c/o0 FID/cT Clearinghouse,

School of Information Studies, Syracuse Universily,
Syracuse, NY 13244, USA. (Source: Newsletter_on
£ducation and_Training Programmes for Information
Personnel. Vol. 11, No. 1, Spring 1389)

Hore on DRAMs

Six leading Japanese manufacturers of DRAM
chips have signed a draft agreement with the EC on
minimum prices for chips.

The five-year agreement follows two years
during which there have been intense levels of
allegations made against the Japanese that they were
dumping products on the European market. .

Existing and future generations of DRAMs and
minimm pricing for Lhem are covered in the
agreement, which sets minimum prices at production
costs, plus 8 per rent.

NEC, Mitsubishi, Hitachi, Fujitsu, Toshiba and
Texas Instruments in the Japan base have signed the
agreement and another five are expected to do the
same, which would include Matsushita and Oki.
{Source: AMT, October 1989)

IFIP issyes world-wide warning on_compyter viryses

In view of the potentially serious and even
fatal consequences of tke introduction of "virys”
programs into computer systems, IFIP urges

- All computer professionals, worldwide, to
recognize the disastrous potential of
computer viruses

- Al} computer educators to impress upon their
students the dangers of virus programs

- Al Kub!ishers to refrain from publication
of the details of actual virus programs

- A1l computer professionals not to knowingly
distribute virus code, except for the
purpose of legitimate research in a
controlled environment and all developers of
virus detection and prevention systems to
stop distribution of virus code for test
purposes

- Governments, universities and computer
systems manufacturers to devote more
resources to research into and devslopment
of new technologies for protection of
computer systems

- Governments to take action to make
distribution of viruses a criminal offence.

The IFIP General Assembly (GA) passed the
preceding forceful resolution at its meeting in
September in San Francisco. With the identification
of hundreds of computer virus programs and even more
variations on these, the disastrous implications for :
computer systems must be recognized by all
countries. The consequences of "viral attack” on
computer systems include serious economic and
personal loss and could potentially become a threat i
to human life, for example, in computer—controlled
health care systems and industrial installations.
The social and economic losses due to virus
infiltration into computer systems are large. Those
Tosses and their effects are becoming, morenver, nf
international significance as computer networks take
on global information roles in many enterprises.
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Prof. William Caelli (Australia), rhairman of
IFIP's Technical Committee on Security and
Protection in Information Processing Systems (TCI1}),
supported by the chairman (effective in September)
of the TC on Relationship between Computers and
Society (TC9), Prof. Xlaus Brunnstein (federal
Republic of Germany), proposed the resolution to the
[FIP Technical Assembly (TA). The TA supported it
and hrought it to the GA, which adopted it.

Attenticn was drawn to the growing number of
virys programs (and similar programs, such as
"worms” and “Trojan horses”) being published in
inexpensive, widely available books. Such code may
easily be used and adapted for illicit purposes.
They also noted that in some cases, actual virus
programs are distributed with v rys detection and
protection software packages, in order to test and
demonstrate those packages. This practice must
stop, IFIP urged, simply because it is ton easy for
such test viruses to be further copied and
disseminated, even inadvertently, or for them to be
modified further, with unpredictable results.

A1l IFIP member societies are urged to
publicize this resolution to their memherships and
governments. (Source: JFIP Newsletter Vol. 6.
No. 4, December 1989)

Criminals profit from technology

Computers offer criminals considerahle
opportunities for fraud, often with little chance of
being caught. With massive amounts of data now
travelling across frontiers, transferring millions
of pounds every few seconds, technolngy seems to
bring richer pickings with every new development.

One estimate puts computer fraud in the UK
alone at about £400 in 1988, but no-one knows for
certain how great the problem is. Victims of fraud
often keep quiet about their losses for fear of a
lToss of reputation, or because they do not wan’ to
encourage copy-cats.

As Europe's trade barriers succumb to
increasing integration and pan-European systems
become more common there is a need for a common
European approach to computer fraud, according to
the experts.

One such expert is Hendrik van Brummen, from
the Dutch Ministry of Justice. Speaking to a
conference organized by the Commission of the EC,
van Brummen said that "harmonization of laws is an
absolute necessity”.

He said 60 per cent of data bases arcessed by
users in the Netherlands are located outside the
country's borders and international computer crime
is growing fast.

He recounted one fraud invalving agricultural
export subsidies. By gaining access to the Dutch
customs computers the criminals were ahle to avoid
having their fraudulent exports and imports of meat,
Eickinq up various subsidies at each stage, cherked

y the customs authorities.

The Dutch have launched a majar programme to
equip their police with a hetter understanding of
computers and their usefulness in crime.

Bat without similar srhemes slcswhers and
intense international co-nperation van Trummen fears
that the problem will be like trying to hit a moving

target. (Source: C(ompyter Weekly.
14/21 December 1989)

A new line in_'neyrocompyters’

At a conference in Moscow, experts in
non-linear studies decided to establish an
internatinaal centre in Pushchino, USSR, to
co-ordinate work in the development of
neurgcomputers. The Moscow workshop, Neurecomputers
and Attention, was organized by the Academy of
Sciences nf the USSR and the Centre for Nonlinear
Studies (CHLS) of the University of leeds with the
aim of working out a coherent strateay feor modelling
higher brain functions and designing large-scale
neurocomputers.

According to Arun Holden, dirertor of the CNLS,
participants at the meeting were attempting to
bridge the gap between attention modelling and
neyrobiology. The Soviet scientists introduced the
concept of an "attentional neurccomputer", and
although most Western s ientists regarded the idea
as a good one, they did not think Soviet technology
was sophisticaied enough to realize it. The planned
international centre was decided upan as a way of
combining the different Soviet and US approaches,
which should greatly speed up the development of a
neurocomputer. (Source: Natyre, Vol. 341,

12 October 1989)

Amstrad named_in Moscow

UK computer maker Amstrad could gain from
a Soviet plan to import 3625 of computers from
educational uses after 1990. Am<trad was named
in Moscow as one of the companies manufacturing
in the Far East which would be targeted if the
Soviets go ahead with their proposed purchase
of at least half a million computers for
eduration establishments. Moscow will spend
the next 18 months looking at the plan, which
if adopted would severely dent the USSR's
hard currency reserves.

Companies manufacturing in the Far fast would
be preferred by the Soviet Uninn because they offer
cheaper computers than Western manufacturers, which
the Soviets cannot make themselves in sufficient
volumes. (Source: Electronics Weekly,

B November 1989)

Evrope shrugs off memories' advances

European computer makers have given a cnol
response to suggestions that US Memories, the
IAM-backed DRAM memory chip-making consortium, would
be asking them for support.

Moves te recruit European sponsors follow the
failure of the consortium to convinre enough US
firms to sign up for an equity stake in return for
quaranteed share of the output.

No official invitations have been extended to
Furopean computer makers but the indicrations are
that most companies would be uninteresied.

At the moment US Memaries is hacked by IBM,
DEC, Hewlett-Packard, AMD, Intel, LSI Logic and
Mational Semiconductor. The consortium needs some
$500 million to get off the ground and each sponsor
is heing offered stakes at a rate of $5 millio. for
each | per cent up to a maximum of $50 million for
10 per cent.

IAM bas licensed its AMbit DRAM technology to
US Memories. But the company has also licensed that
technnlogy to Micron Technology and is in
discussions with Cypress Semiconductor.
Electroni¢s Weekly, 22 November 1989)

(Source:




How green is your compyter supplier?

Increasing numbers of people are being driven
to action by the efforts of the environmental lobby
which has recsntly brought to our attention a series
of environmental issues: damage tn the ocrone layer
by chlorefluorocarbons -~ CFCs; the problem of
global warming caused by the release of hydrocarbens
into the atmosphere and deforestatior; acid rain;
water poliution - the list, unfortunately, gaes oan.

The computer industry is by no means
blameless. The sxtent of its guilt ranges from the
toxic waste pumped into rivers by semironductor
manufacturers and the ozone depietion caused by CFCs
released from computer room conling systems and
cleaning solven: s, to the waste of environmentaliy
costly printout paper.

Industry in general is under pressure to
change. In 19R7, the Montreal Frotocrol, sponsored
by the United Nations Favironment Programme,
recognized the threat of CFC< and established a <ot
of international rule: (v phace them cul. It
recommended a 20 per cent reductinn of 1986 levels
in (FC use by 1994 and a 50 per cent reduction by
1908,

(fCs are used extensively in the computer
inductry as a cleaning agealt in the manufacture of
printed circuyit board<, and as a refrigerant in the
rnoling system< crucial to computer installations
where large amounts nf heat are generated.

Commoniy used in such applications are (F(<s 11,
172 and 113, all with sericus orone-depleting
potential. According to a friends of the Farth
repart "Alternatives to (Fis" CFC }1 has an
expacted atmocphere lifetime of 75 years and {F(C 17
is experted tn linger in the Farth’'s atmosphere for
at least 110 years.

Mtro ratives ¢ Ff0e are hainc roecpar-hed_  hnth
by the rhemiral giants and (FC users, but it could
take years tn fund viahle replarements [nr
industry. Meanwhile interim measures are in force.

One pieneering technique is the recovery of
(FCs from computer roam cooling systems. Unicys
claims to he the first company to rerover CF(< from
a sy<tem involving computer fazilities. Last April,
it surcessfully recovered the (F(s used in the Open
tIniversity's romputer room air conditioning system
during refurhishmsnt to prepare for the installation
of a now mainframe. The refrigerant gases were
pumped through the university's redundant air
conditiniing system intno a heat sxcrhanger, then intn
cylinders «hen it wa< returned to the CFC
manufactorer 101,

Hormally, the upheaval of a cnnling system surh
x¢ this would result in <everal hundred kilnorams nf
(fC pollutina. Unisys is recammending the pracrecs
tn its other customers, and says more projects are
on the hoil.

Unisys usec refrigerant R?2? or HCFC 27 where
pnssihle. R??2 has only S per cent of the oznne
depletion level of (FC V1 ar 12, However, Friends
of the farth reqards its use a< only a medium-term
solution tn the rafrigerant prohlem and helisvec it
may <soon be reqgulated under the Montreal Protncol.

ATRT has gone a step further. [In August 1989
it announced p?ans to eliminate all emissions of
CFCs from it< manufacturing process worldwide

by 1994,

Together with US chemicals company Fetraferm,
it kas developed a substitute for circuit ciraning
agent (FC 113 made from oranges and wond pulp. The
company says in the applicatinns where it ran be
used, 1t is cheaper, and work< as well as. if nrt
better than, CFC 113. The one drawback i< that it
cannot he used for vapour degreasing.

However, low sclids fluxing equipment,
develeoped by ATRT and baced on a system {rom
Sono-Tek, allows some circuit hoard ~leaning
processes to be by-passed altogether, making it a
cuperior alternative to {F( 113, hath ecornmicaiiy
and environmentally.

Meanwhile, water-hased clpaning procacses are
alsn heing evamined by various rompanies invnlved in
board manufartore. [Ll's plant at Kidegrove hac
reduced its use of (FCs by 3] per (ent using an
aqueous cleaning method.

Unfertunately many alternatives to (Fis are nnt
ideal. They are often mire expencive, hard to get
nr are vnable to be used evelusinaly ac a3 (77
cubstitute. Water, fnr instance, is 2n ewrpiioat
candidate as a surcescar to (fis in elertronice
cleaning applications. [t 15 cheap, non-toxir and
ozone friendly. The downside 15 its high surtace
tonsinn which reduces its ability ta clean rorplex
surfare< and makes it¢ remaval mare diffirull
Simiiarly, R22, as used in refriqgeration, rnsts
twice as much as (FCs V1 and 17, and its tovicity
ha< been guestigned.

Water i< uced in some rieraning precesses and
ite dicposal is rausing annther hoadache for
environmentalicts. It enters a hoard-maker’s plant
clean, but in washing the conper flux nff circuit
boards far instance, it can end up depnciting trares
of cnpper bark in the river or sea.

Copper can he a prablem. Tt is A powerfyl
tiacide which, in rancentration, can ki1l ogite a
1ot of Yower life forms such ac harteria and mar ..o
worms. Higher Tife formc, <ych az fish, then ma.o
away (rom what has beroms an area staived of (o014,
sn creating a sterile envirenment.

Computer campanies may be nn
tke poltlutinn problem, hut how dn
erotogy front? Prirtost paper is used in vast
quantities in camputer facilities. Indeod the
concept of the paperless office is irnnic ir <urh
paper~heavy environments.

the way to sniving
they Tare an the

Matiornal Semirnanductnr has twn <alutinpe ta the
prohlem. Tt hae converted ta a new typs nf ramputer
paper made in Sweden which uces only S0 per rant nf
the virgin wood pulp needed to make paper by
traditicnal methods.  Tha fisting paper is bleached
without using chlorine and i< actnally & per rect
rheaper than the paper the firm ucnd before.

The company also sends its used cardbnard
parkaging and computer printcut paper for rvecycling
as part of its environmental palicy. Computer
licting paper 1s very high-quality and is much
«nugh* after by paper merchante« wao will pay up to
£$100 a ton for it. So computer firms can make maney
while <alving their consciencec. [f 1 company u-es
environment -friendly Ticting paper, it'c a <mall
step to using 100 per cent recycled paper in the
offire and even high-quality recycled Totier headnd
paper for external use.

Computer vendors for their part are responding
to this "every little hit helps” idea,




NatSemi has converted its company car fleet to
run on unleaded petrol, and claims even its site-
cleaning contracto~s use only eavironment_friendly
products.

UInisys has withdrawn the CFC-propelled
products it supplies, and has installed a
water-based fire suppressant system at its logistirs
centre at Milton Keynes, replacing the halor-baced
system.

ICL has a policy to use CFC-free materials
where available and has banned smoking in company
offices. DEf is “breaking new boundaries” with
vendors insisting nn higher standards from suppliers
to ensure environmental safety. Hewlett Fackard
insists thkat all new company cars can run on
unieaded petrol.

IBM, while on a large scale supporting the aims
of the Montreal Protocnl, or a small scale has
ensured that locally purchased packaging and
polystyrene cups in the UK cantain no CFCs, and it
is taking care Lo avoid the use of (Ff-tased
aernsols.

In an ideal world where everyone had always
been green, such efforts would nct be required.

Rut the wheels eof industry must keep turning.
And in making concessions, computer vendors have
shown that the wheels can turn without crushing
everything in their path. (Source: (ompyting,
7 September 1989)

fastrol flyx _cuts CFC_consumption

Castrol, the chemicals company, has come up
with a product which it says could cut the
electronics industry's consumption of
ozone-destroying CFC chemicals by up %o S5 per cent.

Called Interflux 2005, the product i< a flux
which the company says contains lecs thar two per
cent solids. This means that it leaves na residues
on assemblies after soldering and makes ¢ eaning,
for which CFCs are often used, unnecessary.

The company says although other "no-clean"
fluves are already on the market, these are better
described as "low-clean”, because they still le¥ve
limited residues. The new flux conforms to Britich
and international standards, and Castrol points out
that nnt only will it reduce pallution, but al<o cut
rosts, by eliminating certain preparation stages, as
well as the cleaning process. (Source: Electronics
Weekly, 1 Movember 19R9)

Reducing CFC yse in_electronics

The use of rhlarnflunrocarban solvents as a
cleaning agent in the electronics industry could he
side-stepped by a soldering process daveloped by
Airco Gases (Murray Hill, HJ]) and Mylticare Solders
(Heme! Hempstead, UK). Circuit board makers uce
CFCs to clean flux re<idue from the brards after
electronic components have been soldered intn
place. Flux halps to establish a gond rontact
during soldering, but the residue i< corrosive and,
if le?l in place, can lead to electrical shorting.

The new <nldering process eliminates residue
and thus avoids the need for a CFC cleaning step.
The methnd makes use of a solder paste and a
proprietary, reactive mix of three gases that serves

as a fluving atmosphere. Costs for the process
should be similar if not less than thoce with
previously used methods. (Sourre: (Chemical Week,
13 Decemhsr 1989)

Fibre optic growth puts _imaging in the pictyre

The potential bandwidths offered by fibre aptic
netwerks could cause the replacement of tevi_based
applications by digitized images within five years.

Aruce Smith, presiden! of Califnrnia company
Network Equipment Technolngies (MFT), <ays network
speeds in two years from now are expectsd to be in
the 4-6 Gbits per secnnd range.

To put this in contert, Tocal area nestworks
baced on Ethernet and Token Ring run at between four
and 1A Mhits per second, 1,000 times slower than the
speeds envisaged by Smith.

While the ramifications of surh increases in
speed are huge, users will have to come tn grips
with thet (r -'¢_ lose out to more competitive firme,

Image-based applications are likely to be the
firct to take advantage. Smith peints to American
Evpress, the credit card corpany, which has done
awav completely with text in its billing system.
Digitized images of bills are stored and <ent
througt.ont the Amer netwnrk, and facsimiies of thaese
are sent to cuystomers.

The efficiency gains cannot be estimated, but
given the comparative ease of hardling pictures
rather than text, it is not difficult to understand
the attraction.

Ac for investment in high-speed networys, Net
savs banks are particularly good candicdates, since
new services can be oifered and *ransacticn
processing rosts can be redured.

The company says 6ne unnamed bank saved
$1.2 millior in communications costs alone in the
first year, which meant investment was paid back in
less than a year.

Similarly, large retailers can reduce point of
sale rredit verification times, improve reperting of
on-line sales status, and quickly take advantage of
new service opportunities in loral markets.

{Source: Computer Weekiy, 12 Ortober 1989)

Eirst Arab Cgnference on Electronics in Arab
vountries;  Status and Perspectives

The market for elestronirs producte in ths Arab
region is increasing and i< expected to inrreace
even more in the future, Hence it is only
reasonable that the countries of the region shacld
develop adequate technalogical capabilities tn
partially sati<fy the needs of the rarket and,
through regional co-operation, a <nlid electronic-
industry bage.

Realizing the graowing importance of the
electronics industry, technologies and applicratinnsg,
the co-spnnsoring agencies have called for the First
Arab Conference on tiectronics in Arab (ountries:
Status and Perspectives, as part of a larger drive
to promote investment in elactronics industries in
Arab countries.

The objectives of the conference are:




Teo promote intere<t in elactronics
industries and tecrhnologie< in Arab
countries and to review the ctatus cof
these industries and their future
pro<pects.

To review the acrtivitie- anrd res<ear-h
effarts uyndertaken in Arab countries in
elertronirs, particuiariv applied research
effarte that may lead to viable "avestment
opportunities.

o)

3. To cizculate infarmation about innovatinns
develaped wi.-1d_wide in electronics
irdust-ies and technnlogies, and to
consider ways and means cf transferring
these irnovations to Arab countries, and
of adapting them to lccal needs<.

4. Te cansider modalities for regional
co-ordinatinn and co-opsration between
inctitutions and firms in the field of
electronice in Arab countries; ard ta
formulate recomrendatinnc on the role of
national, regional and irternational
inctitution< in promoting these industries
and enhancing the develnpment of
capabilities related to electronics in
Arab countries.

The Conference deliberations will concentrate
on iccypc rolatsd tn the electronics industry and
technology, inciuding the following:

. Status nf the electronics industries “n
Arab countries and future prospects.

World-wide innovations in the electranics
industry and technology.

)

3 Research projects undertaken in Arab
countries in the field of electronics.

4. Rerammendatinng relating tn the role of
national, regional and international
institutions in enhanring the development
of carahilities in the electronics
industry and technology in Arab countries.

A comprehensive regional paper on "The
electronics industries in the Arab rountries:
status and perspectives”, based nn country papers
~repared by relevant natinnal institutions will be
cvesented, as well as papers prepared by
intarnational evperts nn the latest innovatinng in
electronics industriss and terhnnlngies, with
emphacis heing E1arnd nn those that are more
relevant tn Arab rountriec.

The Conference which i scheduled tao he held
frem 7 to B May 1090 at the Fxhihitisn Palace near
Algier<, Alasria, i< sponsarsd hy:

lUnitad Hationgs Fronomic and Social (ommiggion
for Western Acia (FSCWA)

United Mations Industrial Development
Organizatinn (UNIDO)

Federation of Arab Srientific Recsarch Counrilg
(FASRC)

High Commic<<inn for Recearch (HCR), Algeria
Mational Enterprise for Elsctronics Indugtries
(ENTE), Algeria

For further infarmation, carrespondence chauld
he addre<sed to:

Mr. K. Jabbar,

UNFSCWA, P.0O. BRox 27

Raghdad, Iraq.

Tel: S%64282. Tix.: 2133013 !X

Telefax: 556-9437 or through UNDP offices

Internalignal _Qlympiad in_Informalics
by Mr. Peter Bollersiev (Lenmark)®

A< one of the many pre-events to the third
International (onference nn "Children in the
inf~rmation Age"” in Snfia, Bulgaria, an
international Ulympiad in Informatics fer children
under the age of 19 was held from 1A-70 May 1737,
organized by the Bu'garian Minictry for
Srtence, (ulture and Education. Thirteen nations
participated in the Qlympiad: 7 from fastern
European countries, 3 Western European, ¢ Asian and
1 African.

The participants formed team< of three, but the
cnrpetilion was primarily individoual. The
competitars conid use their own rative larquages.
since the team leaders had te be abie to speak and
understand at Teast o.e of the official languages of
the competition: English and Russian. Many
programming languages were aviilable for the
praogramming part of the problem. Ffarticipating
countries proposed, in advance, a probiem for the
Olympiad. The one chasen for this year's
competitian was propnsed by (hina:

Given 2 « N hoves in line, <ide by side: two
adjacent boxes are empty, and the other boxes
contain N-1 symbals "A" and N-1 symbols "B".

Example for N - S:

S

A{B’Alﬂl

’A: B; R' A
l 1 H

L

Exchanging ryle: The content~ of any twn
adjarent non-empty boxes can he movedi into the two
empty ones, preserving their order.

PR

]
'
t
i

Aim: QObtain a configuratinn where all As are
placed to the left of all Bs nn matter where the
empty bovec are.

Problem: Write a program that:

1. Inputs from the keyboard the initial state

as a sequence of As and Bs and zeros (for
empty boxes), and models the exchanging.

2. For a given initial <tate, finds at least
ane exhcanging plan which rearhes the aim
or reports that such a plan daes not
exist. The nutput shauld contain the
initial state, the intermediate states
after sarh step, and the final <tate.

3. find<s a plan reaching the aim with a
miniral number of <steps.

Results:. Precsent at lsast nne snluytion for the
exampie mentioned above.

One participant, a Bulgarian bay, delivered a
perfect solution and obtained a score of 100, There
were five rurner<-up, who received <srores of 95.
They came from the Federal Republic of Germany,
USSR, Bulgaria, Crechaslovakia and Hungary. One of
the five wac a girl.

This year's svent was sponsored by UNESCO and
was declared to he the firct Olympiad in
Inforratics. An nrganizing committes for further
Olymriads was formed, and the next one will take
place in Greece in 199i, and in 1997 the Olympiad
will be organized in the FRG by the Internatinnal

* Vire-chairman of TC 3.




Bureaun of the Gesellschaft fir Mathematik unrd
Ratenverarbeitung. fSource: [IFIP Newsletter,
Vol. 6, No. 4, December 1QR3)

tonferenge on autoralion and related computer
applicatigns and workshgp in indystrial aulematign
and _robotics

6-11 October 1990 (Baghdad, Iraq)

The objectives are tn present the results of
recent ressarch and development in the appiicaticn
of computers in automation. This covers automation
in industry, offices, educati.n, laboratories etc.

The scope:
. Automatien
2. Information proceccing
3. Computer-Aided Desi+~ (CAD)

Computer-Aided Manutacturing (CAM)
Computer-Assisted Learning (CAL)
Computer-Aided Testing (CAT)
Pattern Reccgnition

Expert Systems

Natural language

Computer vision

Rabotics

Contrnl Systems

Mar-Machine interface.

DO DM NIN D

Horkshop

The workshop aims at presenting latest
developments in industrial automation and robotics.
It rovers hoth hardware and softwire systems,
highlighting future trends in those fields.

Over six days, such areas as rnbot, machine
vision, automation and related topics will be
covered by lectures given by specialists invited
from different countries.

The number of participants is limited, with
priority being given tn early appiicants and to
thase working in the field. Application foras must
be submitted before 1 July 1990.

Sponsored by the Electrenics and Computers
Research Centre in Baghdad, the United Nations
Economic and Sncial Commissian for Western Acia
(UN/ESCWA) and the UNESCO Regional Office for
Science and Technalogy for thes Arab States
(UNESCO/ROSTAS) .

Correspondence outside Iraqg:

Mr. K. .Jahbar

UMESCWA, Palais des Natinng

CH-1211, Geneva 10, Switzerland

or via lUnited Nations Development
Programme Office

Telew: 5564787 Baghdad. Traq, 2134A8 Iraq
Telefax: 5569437 (Baghdad, Iraqg)

Eyrope split over chip strategy

Fvidence is emerging of deep splits between the
member States of the Furapean Community (FC) over
what to do about Europe's elertronics industry.

The Gavernments of Rritain and Fire are
helieved to have opposed moves to implement the
microchip anti-dumping deal neqotiated hetween the
furopean Commicsion and 11 Japanese slectronics
companies.

Meanwhile, the French and Dutch Gavernments are
opposed to Pritish-inspired moves to lower the
tariffs levied on commodity microchips imparted intn
the FC.

Large Eyropean chip makers (Dutch-based
Fhilips, Federal Repubiic ni Gormary's Siemens and
the Franco-Italian $3S-Thomson Micreelertronics
combine) have a Tot of political clcut bath with
their own Governments and with the Comrission.

They say that unless Furope supportc jts chip
makers, the rantinent will fall behitd in the
difficyit-ta-catch-nup chip technnlogy business.
Eventually, European equipment-makers will he
totally dependent on Japanace technology and suffer
as a result.

So far they hava won most of the argumerts.
The anti-dumping deal with the Japanase sets a
floor-price for 256Kbit, TMbit and 4Mbit DRAM memory
chips as well as the forthcoming 15Mbit devices.
The deal provides a single minimum price far all
marafacturers and is calcutated to include
manufacturing costs and a small profit margin.

84t European-ba<ed cnmputer makers and consumer
electroni<s companies are upset. They fear that
[ #i!1 have tn pay more than they would otherwise
Fa.e n for what they regard as basic raw
ma'-itals.  They pnint gut that these rosts will be
passed o1 to ronsumers in the form af hicher prices.

Essentially, Eurnpear consumers wil! be
suhsidizing European chip makers and guaranteeing
the profits of large Japanese cnrporations which
will be reinvested in advanced technology.

Their pleas are most sympathetirally heard by
the governments of countries with signifirant
ciectronic equipment industries and with nn
indigenous chip champions - countries such as the
1K, Ireland and Spain. A pumber of the-¢ countries
are reported to have withheld their support far the
deal at a meeting af the Commission's anti-dumping
committee. However, the deal, agreed in principle
back in August, will almecst certainly gn to a
meeting of the ministers from EC member States,
where 1t is likely to be approved on a majority vote.

The situation over important tariffs is just as
confusing. On the surface nothing has happened:
the Commission has merely circulated a few ideas
about how to approach international negotiations for
the General Agreement on lTariffs and Trade. Some of
these ideas affect tariffs which just happen tn
include tariffs on commodity micrachips imported
intn the EC.

Aut behind the scenes, the IK and Irish
Giovernments are specifically pushing for the tariffg
on imported chips to be reduced from 14 per cent at
the moment tn 4.9 per cent, the same as the tariff
levied an computers and hoard-level products.

They arque that the precent sy<tem encnuragec
equipment makers: tn as<emhle their qond< nverceas
and then import them intn the FC paying a 4.9
per cent tariff rather than manufarturing within the
FC using imported components which iniur a 14.9
per cent tariff, They want to encourage equipment
makers to <et up plants in their countries and so
rreate jnhs,

Companies making margin-sensitive,
memnry-hungry personal computers are particularly
sensitive to these tariffs. [t is these high-valume
manufacturing operatinng that they want to attrart
since they will hring the most jnbs.

Ironically, it may he the hig US multinatinnals
that helip Furope get nut of its hole. They are
anxious tn be seen as good corporate ritizens and
part of that means manufacturing in Furope using
Furopean-sourced companents.




Thece big rexpanies are already starting to
lean on their suppiiars o <et up in furope.
{Snurce:  Electronics Weekly, 1! Ortoher 178733

11. NEW DEVELOPMENTS

A small, smail, very small Jicde

Two recent experimerts have shnwn that it may
cama day ho pnscibhie ta build electranic devires ac
«emal’l ag a few atoms arrnss,

pP. Bedrnccian's team at Harsard {niver<ity's
lyman labaratnry in “amhridge, Mascarhucetts,  Aand A
group at [BM's T. 1. Wat<nn Research Tentre in
Yorktown Heights, MNew York, have independently
reproduced the esse: al features cof a tunnel oinde
in structures that cancist of aonly a few atrms.
Hawever, although the exisience of thege gt uyclnres
chows that atemic-scala electronics may be foagiblae,
the researchers raution that 3¢ will he many years
befare practical developrent catehes vn with
taboratary demonctrations.

Marmal-<ized turrel dicdes are irportant in a
numher af applirations that require high-<reed
circuitry, such as fast csitehes used ir digital
signal procescing and high frequency o<cillatars
ased in microwave in<truments. Thair value depands
on an u~usual preperty called negative diffarantial
resistanre: As the voitage arrnss the diode
increases, the induced rurrent goes down, at least

far a rertaien rarge of wvnltages. A dinde cwitrh ran
ke turnad on by a inw valtage and n€f by a high
nane. Tunnal dindes are very fast hecause elactrons

need to travel only a short dictance in them.

Ac with all elertranic devices, tryina tn
diminicsh the size of a tunnel dinde hy <imply
derreacing its dimensinns <nan runs intn a
fundamental Timit. Once a device gets small ennugh,
quantum effects start to dominate its electronir
bohaviaur, and it begins tn art very differently.

So the twn groups did not actually shrink a tunnal
diode; they mimicked it with a new, atom-sized
structure in which neqative differential resigtanrs
in praduced by nuantum effects instead of electranir
effacts.

fnth qreups created he atomic.srale tunne!
dinde etfert hy hringing the tip of a sranning
tunnelling micraccnpe down near the <nrface nf a
hara~ daped silirnn crystal. A voltage applied
hetwenan the tip af the scanning tunnelling
micrnscnpe and the rryctal created a tunnelling

rurrent hotunen them. When the mirrncrape wac
pnsitinned over certain aitec an the <urface, the
tunnel dinde offect appearesd - the current drapped

as the voltage increasad.

The <pnts on the surfare that eshitit this
nngative differential resistance seem to he isnlated
defect <itec. Instead, the escential requirement
for the tunnel diade effact 14 the presence of
leratized quantum statec on the <urface of the
sample and an the probe of the sranning tunnelling
micrascape.  Such lacalized states are usually [ound
nver defect <ites an the surfare and at the tig of
the prohe, whicrh rancicts af only one or a fleow
atoma. (Source: Science, Vol. 246,

R Dacemhor 1989, p. 1751)

Assembling microchips in line

Du Pant (11S) has praduced a new range nf
thermoplastics for the assembly of micrachips in a
line. This syatem of attaching the microchips in a

Tire withk 3 rinton ic ralied Divac. [P i« abie tn
!
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Gigabit storaye hard disk drive

f
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IRM hae davalrpas an sxparcrantal bard 4
drive that holde a gigahit ra hiflinan hitc: of Fdata
an A <icgle square ineckhoof disk egrface.  Thig wanld
lead *n devealapment of hard dici dri.es *har bona?
curreat drive capacity N-fald.  In *he chamirg,
data wac rararded asd read at a data rate of
auged errar rates were

e

1.5 miilien bytes/serand.
ateqiately law —~ nne tn a biTVipe . deapping o

in 10 triliien if stardard arvor crnrrects ent
are nsed — to comply with the <trict data-integrrty
demands nf the ramputer induyctry. Tn realize
gigabrt starage density, seJeral advanced campenacts
wore meraed, including evperimental thin-fiim
recarding heads and dishs.

[BM has aiso develrped two evperimental
n;ﬂrm]nr’rrm:r rhips that ran evchange data a*
1 hillinn hite/serant. The gailinm arsenide chips
nee auantom .well tarhnnalogy ta eraate the Tight
riilses. As a receiver, the rhip hn'ds =0 times rrre
aptiral and electronic cempunents than precians
(hips. It alee holds B, 090 transictors.
Nptaelertronic uses pulses of Taser light fos
carrving data.  (Fxtracted from irformation wor i,
18 tieromher 1999)

Neurocomputer regogrizes Engiish

Miteubishi Electric (Japan) has built a
pratotype optical neuracomputer that recngrizas
Tetters written in Fnglicsh, [t srans the Intters
and idantifies them by ramparing them to Jat- in
its memnory bank. The system has a <pecial
digital-learning algorithm that gives it the ability
to process optical data. According t Mits<ubichi
Flectric, i1t is the first aptical neurarnrputer
that can recognize all 26 Fnglish lettorc.
i15 equivalents ran only identify 59 par rent at
host . (Fxtracted from Asian Wall Street Jourral.
11 December 1789)

Fastest pnp ‘Yransistor

IRY has develaped the warld's fastest pop
tranaiator, as its cut-nff froquency, 77 "Hr 1
twice that of similar devico froquencie. Geetoa
trancictaor can allow THOS pawer leuela while a
hipnlar process nutperforme FOU tachanlngy:
thia cnyld cnmpletely alter the desian nf
high -speed Tngir and mamory circaite.  [0M e
considering the implementatinn of the technnlieny
in high-spead lTagic circuits, hut the terhnnlngy
is naly in the experimental state, and in nnt
evparted to he ready for application far several
years. Integratinon of complementary apn and pop
desiros an a «ingle chip 15 made easier with
the transistor as the new technnlnqgy uses 2a
fahrication proress used in making rpn rirrnita.
(1 tachnnlany has provided decigners with the
necessary speed, but requires high pawer concumption
and rooling.

Digital designers are nat the only nnes tn gain
from the development, as A-tc D and D-tn A
ronverters, amplifiers and other linear functinns
can he designed to have the preci<ion, handwidth and
sprrd necessary far real-tire processing nf a wide
variety of cignale. An inn.implanted bace A0nm wide




and an optirized emitter create a shallow
emitter—base junction, while a heavily doped
suhcollector is used to preveat the base from
stretching at high current densities. The
transistor has a breakdown voltage of 7 V, making it

<uitable for digital applications. (Fxtracted from
Electrgnic _Engineering Times, 1! Necember 1987)

fastest transistor vet

Hughes R.search Laberatories (Malibu, CA)
claims it has fabricated what it believes to be the
world's fastest transistor. The device operates at
up to 250 gigahertz, or 20 times faster than the
hest <peed yet recorded. PResearchers said the
device could prove ta be valuable in superfast
¢ jital circuits and ultra-low-ncise amplifiers.
The firm also said the new transistor could lead te
development of satellite and other communicatinns
links that show greater capacity and security per
channzi, while at the sare time reducing the size
and weight of rereiver antennas. (Extracted from
Wall Street _Joyrnal, 6 December 1949)

BifET technology combings HBT with MODEEL

Matsushita €lectronics has developed a gallium
arsenide bipolar field effect transistor (BiFET!
integration technolagy that comhines the larae
current-driving capability of heterobipolar
transistors (HBT) with the low power consumption of
modulation-doped FETs (MODFET). Propagatina-delay
dependencies cn load capacitance vis-g-vis the
rorventional GaAs buffered FFT logic were favourably
obtained. The propagatinn delay remains under
200 ps up to the maximum load capacitance of
0.7 pf. The BifFET gate alsn dissipates
16.7 per cen* aof the power of an ECL gate made
entirely nf HBTs. (Extracted from Electronic
Engingering Times, 20 Hovember 1989)

Fabrication of §i/5iGe hetergjunction
bipolar_ Lransistor

Cpllahorative work in the federal Republic of
Germany has led to the fabrication of a
hete’ojunr&ion Ripo]ar transistoar (HBT) with a base
doping (107 em™>) 20 times greater than the
smitter doping concentration. This is claimed to be
the first demon<tration that a silicen-based HBT
operates satisfactorily even if the conventioral
ratin cf emitter-base doping concentrations is
invertad. Such high-base doping can reduce the base
resistance, 30 it 1s potentially attractive for
improving the switching speed of future ICs.

fhe S§/SiGe heterostructure is a candidate to
meet the desired doping behaviour that provides an
additinonal energy barrier to holes injected from
the hase ta the emitter. The Si/Si0.RGen0.2 device
had emitter, base and rollector contacts at
the wafer surface. The low current gain of A
comparable homojunction silicon transistor is
increased by a factor of ahbout B0 hy the emitter
heternjunction to give a rurrent gain of 17. This
increase is attributed to the bhand gap difference
of 114 meV.

This work was undertaken by the Institute fiir
flektronik, Universitat Bochum, Bochum, in
collaboration with the AEG Research Centre Ulm,
Ulm. (Reprinted with permission from Semiconductor
[nternational Magazipe. September 1989.

Copyright 1989 by Cahners Publishing Co.,
Oss Plaines, IL, USA)

Cell library byilds ASICs with 0.4-ns gate delays

A new cell library from Siemens AG and Toshiba
Corp. makes it possihle to design application-
specific integrated circyits with gate delays »f
0.4 a<, improving by 33 per ceat the performance of
the previous Siemens—Toshiba library. (MOS line
widths were trimmed from the 1.5 ym of the
Advancell-C library to 1.0 um for the new
Advancell-D. Advancell-D encompasses more than
250 cell types - ranging from basic functions,
input/output cellis, and 74-series—compatihle
marrofunctices to compiled random-access and
read-anly memory cells and programmable logic
arrays. Following a 1936 agreement. Munich-based
Siemens and Tokyo-based Teshiba are developing
Advancell libraries and second-sourcinc each other's
products. The ASICs target applications in data
processing and data commuaicatiens, consumer and
avtomotive electronics, and industrial control.
(Source: lectrgnics, Decerber 1379)

Gate array with _an 80 ps_processing {ime

Fujitsu has produced 3 gate array with an
80 picosecond processirg time, with an access time
10-20 picoseconds quicker than conventional chips.
The product’'s integration is 37,000 gates/chip. the
highest for any bipolar semiconductor produced in
Japar. Froduction for 1990 shauld reach
100,000 units. There will te two versions in the
EVHl series, with different voltage requirements.
(Extracted from Japan Econgmig_Journal,
30 September 1989)

Lasa_paves way for home-made gate arrays

Do-it-yourself gate array-making is cn the way
tharks to a robot minifab developed by Californian
start-up Lasa Industries.

Blank gate array chips can be turned into
working silicon sporting two layers of metal
interconnections within a few hours. The machine is
aimed at electronic sub-contractors and chip
companies who want fast turn-around gate arrays and
prototypes to work with.

The minifah, a 2 m high ractangle with a 2 m?
footprint, uses a robot arm to move blank gate
arrays hetween five different process chambers. The
minifab is fed from a cartridge of up to 10 blank
unlidded gate arrays and gets its instructions from
a tape produred by a computer-aided design system.

An argon laser etches out the interconnection
paths on the blank chip in the first chamher before
the chip is moved on to a vapour deposition
chamber. The laser is used to hesat tungsten
hexafluaride qas so that 2-micron wide paths of
tungsten are deposited in the etched pathways.

An insulating layer of silicon chloride is laid
down in the third chamber by passing chlorine gas
over the chip and heating it with the laser,

The chip then goes back to the first two
chamhers to have a seccnd “ayer of tungsten
interronnections embedded into it. The two layers
of metal are themselves interconnerted by vias which
are added in a fourth chamber using the laser. The
chip gets a hermetically sealed 1id in the last
chamber before popping aut of the end of the machine.

The minifabs cost around £3 million each.
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Lasa was founded four years age by National
Semiconductor veteran Dan Dooley. In 1988, the
company set up in Living.ton with the help of the
Scottish Development Agency. (Source: Elegtronics
Weekly, 25 October 1989)

Polysilicon edge sealed LOCQS process for VLSI
fabrication

A group at the Institute of Microelectronics,
Sofia, Bulgaria, has developed an isolation process
that is claimed to eliminate the basic problem with
10COS isolation, namely wasted spare due to lateral
oxidation under the oxide mask. This elimination of
the "bird's beak"” formatien is attractive for
increasing the packing density in VLSI devices.

The proress employs a simple polysilicon sealed
pad oxide local oxidation process in which the
oxidation mask has a polysilicon frame formed along
the perimeter of a conventioral mask pattern by a
self-1ligning technique. Only three technological
steps (thin oxide etching, polysilicon deposition
and directional polysilicon etching) have been added
to the standard LOCOS technique, so it is one of the
simplest solutions for isolation in VLSI devices.

The basic idea in this SOLO (Sealed Fad Oxide
Local Oxidation) process is to prevent oxidant
species diffusion under the nitride mask by using
sidewall masking of the initial oxide with
polysilicon. Layer thicknesses and process
parameters can be chosen so that field oxide
penetration under the nitride mask is eliminated.
Adequately large polysilicon stacers are achieved by
reactive ion etching in a sulphur hexafluoride
plasma. The process dJration prgduces a layer in
the thickness range 50 A to 250 A after etching.

Experimental test chips were fabricated to
study isolation quality and device characteristics
using a conventional process. The high temperature
treatments were at 900°C, except for PSG ieflou at
1009C. The gate oxide thickness was 400
(Reprinted with permission from Semiconductor
Interpatiopal _Magazine, September 1989. Copyright
1989 by Cahners Publishing Co., Des Plaines, IL, USA)

Sticking gold to_diamonds

Physicists at the University of North Carolina
at Chapel Hill have developed a new technique for
causing gold to stick to the surface of diamonds.
The technique, used at room temperature, promises to
have major applications in laser technology and the
microelectronics industry, the scienticts say.

The new technique involves chemically cleaning
diamonds and then subjecting them to a beam of argnn
ions for 15 minutes at room temperature. Gold is
then sputtered onto the diamonds where it stocks as
a thin film far more strongly and with smoother and
more uniform thickness than with other methods and
metals. The process is expected to improve adhesion
of other metal films like tungsten and titanium to
diamonds. In the future, it also should be useful
in microelectronic circuitry because gold has very
low electrical resistance. (Reprinted with
permission from Semiconductor Internatjional
Magazipe, Septembher 1989, Copyright 1989 by Cahners
Publishing Co., Des Plaines, IL, USA)

Designs on accessing <56 K_chips

A US company has develcped a 256 Kbit DRAM
which can be accessed every 100 ns for 10 years.
Ramtron's designs will now be passed tn
ITT Semiconductor for production under an agreement
signed last year.

Ramtron bases its devices on ferroelectric
techniques, also used for modulating light beams and
pieroelectric applications. The company now holds
16 patents for ferroelectric technoiogies.

Ferroelectric effects have nothing to do with
iron or ferrous materials. Elements inside certain
crystals line up in opposite directions when an
external electric field is applied. These elements,
called dipoles, will be held in place by the rest of
the crystal after the field is removed.

\Jsed as the dielectric in a caparitar, the
ferroelectric m.terial can bhe used to produce memnry
devices. Ramtron's first devices were non-volatile
SRAMs with two capacitors, one on each side of a
flip-flop. When the power is removed, one side of
the flip-flop will be at high voltage, and will
charge one of the capacitnrs. The other will be
uncharged.

When the power is restored, less current flows
through the charged capacitor, and the flip-flop
returns to its original state.

Used as a storage capacitor in a DRAM, the
ferroelectric device is charged and discharged evary
time a bit is read. However, it can provide
permanent data storage. because the ferroelectrir
capacitor remains charged when the power is turned
off.

Ramtron’s breakthrcugh came wher it developed a
thin-film ceramic, based on lead-zirconate-titanate
(PZT), which could bhe used in standard semiconductor
fabrication processes. The PZT layer is added on
top of existing semiconductor circuitry.

The endurance of the ferroelectric RAMs (FRAMs)
depends on *he number of times data is writter and
rewrtter to the celic. There is a tendency for the
dipoles to become "stuck™ by keeping their previous
orientatior when an electric field is applied.

In SRAMs, the capacitors are only charged when
power is lost, so the endurance of 10 billion cycles
achieved by early devices was adequate. For a DRAM
used in a circuit running at 10 MHz, the rapacitors
will be charged and discharged every 100 ns. To be
useful, devices must have a life of a mil'inn
billion cycles. Ramtron believes that it rcan now
achieve this performance.

ferroelectric devires have a number of other
characteristics which are of use to bnard
desiqgners. FPZT films have survived radiation dnses
of over a million rads and dose rates up to
100 biliion rads/sec. 0Nther subsirates conld aleo
be used in pltace of silican, such as GaAs and
silicon-on-<apphire.

Ramtron has already designed non-volatile SRAM«
with up to 16 Kbit capacity and DRAMs with 4 K and
16 Khit of storage. The devices will be produred by
ITT with feature sizes of 1.2 m and Seiko Fpeon in
sub-micron processes. Piototype devices should be
available to circuit designers some time next year.
{Source: Electronics_Weekly, 22 Movemhsr 1989)

X-ray chip-making device takes market by storm

Computer giant IBM, which will be taking
delivery of Oxford Instruments’' first X-ray source
for chip making in 1991, has confirmed that it alsn
has options with Oxford for a number of the machines
worth $25 million each.

Chip makers world-wide will need tn use X-ray
lithography in the next decade if they keep cramming
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ever more transistors onto chips. Each machine
could supply enough X-rays to drive 20 chip-making
lines.

IBM intend< to use X-ray lithography to make
64 Mbit DRAM memory chips and high-performance
processor chips.

Oxford Instruments is one of the few companies
in the world that can make the X-ray sources, called
compact synchrotrons.

Japanese heavy engineering combines Sumitomo
Heavy Ind: -*~iec and THI have developed similar
terhnology anu ... giants Grumman and General
Dynamics are working on it. A Japanese consortium
is also developing production machines. (Source:
Electronics Weekly, 1 November 1989)

New generation_transputer chip

Inmos has developed a new generation transputer
chip that will process data 10 times faster compared
to current transputers, helping to speed scientific
processing. The transputer is now the most widely
used processor for scientific applications and
offers parallel computing that rivals supercomputers
in speed at a much lower cost. The new 32-bit HI
transputer can handle over 100 million
instructions/minute and could carry out 200 million
operations./second on decimal numbers to many
significant places, making it ideal for numerically
intensive scientific processing. The H1 chip is
produced using two layers of metal over the chip to
serve as communications links to other computer
components. Inmos has reduced the price of its
chips by 40-70 per cent, which will make it less
costly to use myltiple processors in parallel to
speed computing operations. Inmos has introduced a
new 7400 transputer model that costs only $20. This
32-bit chip ran handie 10 million
instructions/second and is equivalent in power to
mndels costing twice as much. (Extracted from
New_Scientist, 16 September 1989)

Largest digital neyral petwork microchip

Hitachi has developed the world's largest
digital neural network microchip, using a
large-scale integration (LSI) device., It implanted
over 576 "neurons" representing similar companents
of the human nervous system on a 5-inch diameter
silicon LSI. Using a time-sharing technique, only
100 synapses are needed to link an equal number of
neurons, compared to 10,000 with the old method, and
Hitachi was able to use a digital circuit that is
less vulnerable to noise interference than analog
circuits. The chip will be incorporated in advanced
models of neural computers that can analyse input
(e.g. visual data) thousands of times faster than
current mainframe computers. (Extracted from
Wall Street Journal, 18 September 1989)

New BiCHOS_DRAM_ chip

Hitachi America has developed the first
BiCMOS 1 Mbit DRAM chip with an access time of
40 ns, by using a different structure, but as a
recult gave the new chip 16 address pins instead
of 8, found on conventional DRAMs. The chip will
not gain recognition as it cannot replace existing
chips, so there will be very limited use for it, but
there may be applications for the new chip in the
new RNAB6 microprocessar. There are two forms of
the chip, the HM574256 organizred as 256 K x 4 hits,
and the HM571000, organized as | Mbit x 1 bit.
Prices are expected to end up somewhere batween the
DRAMs and SRAMs. In addition, Hitachi i< continuing
to develop these chips and expects to make

significant steps in developing 30 ns access times
for the | Mbit DRAMs and denser 4 Mbit DRAM products
by 1990. (Extracted from Electronig Engineering
Times, 25 September 1989)

Fyjitsu's_analog neural chip

Fujttsu has develeped a neural chip that is a
true analog of neural activity. The MB4442,
developed by Fujitsu's Artificial Intelligence
Laboratory, deals with data that is entirely
analog. The control area, a few digital registers,
and a D-to-A converter are the only digital portions
of the chip. Although just one neuron is patterned,
the chip has a fan-in/fan-out of 1,000 fer link-up
to additional chips, and it operates at
70K connections/second. The chip's die dimensions
are 5.3 mm—x-3.8 mm and sits on a 20-pin OIP
dissipating 200 wW with 1,100 transistors arranged
into 520 gates. Analog weights are held externally
in RAM, and then applied to the analog data stream
after on-chip D-to-A conversion. Since weights are
stored externally, learning has to orcur prior to
downloading weights to RAM. learning is
accomplished via a procedure termed pseudo-impedance
control. The chip will be marketed at the start of
1990 with rrootics applications targeted.

(Extracted from tlectronic Engineering Times,
21 August 1989)

Transpuler programme bears ASIC chips

Multiprocessor ASIC chips could be one result
of the SGS-Thomson programme to use the Inmos
Transputer as a core cell for semi-custom chips.

But the prospect of decktop parallel processing
computers at Amstrad prices is some years away.
Inmos reckons it will be at least a year before it
kas first commercial availability of standard cell
devices incorporating Transputer cores.

The Transputer which will first be used as a
standard cell core is the low cost T400 - the $20
cheap version announced in September 1989. Since
buying Inmos, SGS-Thomson has cut prices on other
versions of the Transputer in 3 move to establish it
more widely in commercial markets.

Inmos does not see the move to use the
Transputer fer standard cell purposes as a move away
from promoting the Transputer as 3 stand-alone micro.

The prospect of Transputer-based ASICs offers
considerable opportunities for entreﬁreneurs wanting
to buy ready-made boards to perform high-tech
functions at High Street prices. (Source:
Electronics Weekly, 1 November 1989)

The chip_race_speeds_up

One of the goals of reduced instruction set
computer technology was to execute one instruction
per clock cycle. Nowadays new microprocessor
architectures, billed as the successors to RISC, are
pushing past what once seemed the absolute limit,
and‘executing two, three or more instructions per
cycle.

Inte) is using such techniques in its 860 and
960 families, aimed respectively at the workstation
and the emhedded systems markets. The 960CA is
rated at 66 million instructions per second when
used with a 33 MHz clock. Still faster versions are
promised.

The 32-bit microprocessnr is a relatively new
feature of this market. They are very different
from the simple B-bit microcontrollers which suffice




when tue apnlication basicaliy consists of testing
which buttons have heen pressed and wcrking out
which motors should be running. These 32-bit
devices can do serious computations on large volumes
of data, under real-time constraints.

Market research company Dataquest predicts that
salec of 32-bit embedded micreprocessors will grow
from $210 million in 198% to $750 million in 1993,
an annual increase of 30 per cent. Most of this
grawth, Dataquest believes, will be in applications
that involve the handling and processing of images.

Complex instructionc, which took many cycle< to
evecute, have been excised from instruction sets.
The remaining instructiens are decoded by custom
logic, avoiding the use of microcode. (The current
Inmos Transputers, which do have a microcode store,
are in this resperct nnt typical RISC processors.) A
pipeline, holding several instructions at different
stages of completion, ensures that with each mackine
cycie, work can begin an a new instrurtion. Smart
compilers, and a carefully-managed storage
hierarchy, ensure that a RISC processor runs close
to its maximum potertial sperd.

If RISC was all about what a processor can
safely Tose, subsequent developments have been
about what can safely be put back. Intei's
960 architecture, for example, brings back some of
the complex addressing modes wiich RISC banished.
But in the high-speed 960CA there is little time
penalty, because while one of the chip's three
separate pipelines handies memory transfers, another
carries on with arithmetic and logical nperations or
registar cantents. The third pipeline manages
branches, subroutine calls and returns.

The Intel chip's r¢ '-time credentials are
strength: "ed by the imp essive speed with which it
can respond to irterrupts, using on-chip resources.
Inte! ~laims that it can save its executinon state
and service a high-priority request, typically in
less than 750 nanoseconds. Fast context-switching
was alwz{s a strong point of the Inmos gro«essors,
but Intel's performance will take some beating.
(Extracted from Compyting, 19 October 1989)

Phjlips achieves breakthrough in_GaAs circuits

Researchers at the Paris-based Laboratoires
d'Electronique Philips have made a discovery that
could open the way for a new generation of gallium
arsenide integrated circuits. The lahoratory,
which is part of Philips NV's international
research organization, has demonstrated that
metal-insylator-semiconductor FET<, or MIS FFTg,
using GaAs heterojunctions exhibit a negative
differential resistance at rocm temperatures over a
wide nperating range. This discovery, ths Nutch
company says, pavec the way for GaAs ICs with
considerably simpier structures than are possible
with conventional motal-semiconductor FETs. For
example, an exclusive NOR port using MIS FET
technology consists of just two resistors, a
transistor and 3 load resistor. A similar port
built with MES FET technology requires eight
transistors and five load transistors. (Source:
Electronics, September 1989)

Oouble_gallium cell sets 3 _pew record for efficiency

Resparchers in the US have produced solar rells
with a record efficiency of 37 per cent. The cells
contain two energy conversion Jayers, one gallium
arsenide and the other gallfum antimonide. The
scientists, working at Boeing's High lechnolo?y
Center in Seattle, are now exploring potentia
applications for these cells.
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Boeing beat the previous record of 31 per cent
efficiency, set by Sandia Hatinnal Laboratories, by
using gallium antimonide rather than silicor tn make
the <econd layer. [Ir this way, the charactericlircs
0of the <emi-ronductor were more closely matched to
the solar spectrum.

Solar cells generate 3 current when light
ercites electrons from a semiconductor's valence
band to it< higher-energy conduction band. The
energy generated by each photon is the difference
between the two bands (the band gap):

1.42 electronvolts for gallium arsenide but only
1.7 electronvolts for siiicon. Siliros is cheaper
ard can use light at longer infrared wavelengths
than gallium arsenide, but its smaller band gap
makes it less efficient.

Sandia‘'s trick was to make gallium arsenide
chips transparent ta phatons whnce energy is smailer
than the semiconductor's band gap - photens whyse
energy tke chip could not convert tn current. This
infrarad light, at wavelengths longer than
900 nanometres, would ther generate a curren! in a
silicon chip behind the gallium arsenide. However,
because silicon only absorbs wavelengths of up to
1,100 ranometres, it boosted efficiency from
27.7 per cent for gailium arsenide alone to only
31 per cent for the dua! cell.

Gallium antimonide, which bas a much smaller
band gap of 0.72 electronvolts, can use light at
g to 1,700 nanumetres transmitted through the
gatlium arsenide. In its best solar cell, Fraas’
(tewis Fraas, solar cell project manager) group
meacured an efficiency of B.1 per cent, more than
double that of silicon.

Another innovation helped Boeing push gallium
arsenide efficiency up, giving an overall efficiency
of 37 per cent. Grooved covers from Eatech, a
company in Dallas, Texas, bend light away from the
electrical contacts, which collect the flowing
current, to strike active areas on the cells whirh
are only 2.5 millimetres across. By placing covers
over the gallium arsenide and gallium antimonide
layers, researchers raised efficiency by 10 per rent.

Both types of dual-layer rells operate at many
times normal solar flux. 1[It is cheaper to huild
Targe collecting optics to focus light on to smal)
solar cells than to make a large array of costly
single-crystai solar cells. (This first appeared in
New Scientist. London, Q@ Derember 199, the weekly
review of science and technolngy)

New i( developed

Nippon Telegraph & Yoleﬁhono has develaped a
GaAs integrated circuit capable of tranemitting
optical signals at 11.2 G-bit</<prond, compared tn
the previnus record of 5 G-hits/<ernnd. In
producing the IC it used a new “"dense-_packing
technoingy” to greatly reduce the cize of the
transistor's gate, making the transistor three times
maore officient. NTT previously developed a

1.6 G-hit optical transmission system that could
send the equivalent of 23,000 telephone lines worlh
of informatinn over an optical cahles. 1t hnpec the
new GaAs IC will Tead to optical cable systems of
even higher capacity. (Fxtracted from Asian Wall
Street Joyrnal, 2 October 1989)

Nonlinear organic optica) materials developed

Sumitomo Electric Industries (Tokyn, Japan) has
developed nonlinear organic optical materials
capable of reducing semiconductor laser wavelengths
by half. The technology offers the potential for
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increasing optical disk storage capacity fourfold.
The work contres on two materials originally
synthesized by researchers at the University nf
Osaka Prefecture (a yellow indcole derivative) and
the Tokyo Enginesring University (a white dithiole
derivative}. Sumitorn plans to develop a
rommarcializable optical pickup device incorporating
tha materiale withia twn year<s. Initial praoduct
development work will focus on a (D-ROM device, but
the technology is applicable to optical disks
generally. (Extracted from New iechnelegy Japan.
October 1987)

Step_towards usefy! sypergendycting products

Superconducting ceramic paste might he roated
an silver foil to produce useful superconducting
praducts, according to researchers at the Argonne
National Labaratory. The superconducting ceramic is
mived with silver powder and wethanol or
icopropanol. This slurry is coated on the silver,
whirh ca» be <haped as desired bofore firing.

Silver in *he slurry bands tn the silver foil teo
provide a secure anctor. The composites produced so
far do rot carry as much current as needed for
practical applicatiors, but this may be a step
tawards making u<eful superconducting products.
fExtracted from Science News, 16 September 1089)

New_I{ packaging method

Digital Computer has developed an integrated
circuit rackaging method *hat parks a romputer’s
battery aof chipe and circuits inside a 5 inch squars
area. he technology reduces the distance that
signals must pass between chips to the width of a
hair witho:t excessive heat build-up. The advance
will eriable the chips to process data at twice the
speed of conventionally Eackagod computer chips.
DEC is expected to use the technology in a VAX
mainframe it is intreduci~g and to build its next
generation of mainframes around the technology -
computers as powerful as the he<t IBM has to nffer,
bt at half the cost of IBM modeis. The technolegy
is applicable across the entire expance of
supercomputer to personal computer machines.
Computsr experts aastizipate that it will be zome
time before the technology i< in widespread use.
{Extracted from IJSA Today, 26 September 1989)

CHET claims breakthrough in _l3ser power efficiency

france's Centre Nationale d'Etudes des
Téelécommunicatinng (CNET) rlaims jt h,ﬂ achieved the
lowest current den<ity yot - £40 A/em€ ~ for
Tasers omitting light at a wavelength of 1.55 ym.
The lasers, based an cpto-electronic quantum-wel]
technolangy, were developed at CHET's Bagneux
taboratories near Paric., The improved power
eificiency stems from the new-found ability to grow
indium phosphide ppitaxial jayers that are a few
tenths of an angstram thick. The fabricatinn
process has alsn yieslded practical quantum-well
devices in HaAs/InGaAsP lasers grown on Inf waferc
hy metal-organic vapour-phase epitanl at atmospheric
pres<ure. (HET workers have built their new iasers
intn distribyted fsedback (DFB) strurtures, which
they csay have f-mA thre<hold currents and 2-MHz line
widths for an optical power of 2 mW — an order of
magnitude Tower than that for nonquantic
DFR <tructures. (Source: Electronics,
Decemher 19R9)

New _semiconductor material patented

[8M has patented a new semiranductor material
that can operate at higher tempsratures than
materials developed previously. The range of
materials, composed of thallium, calcium, barium,

copper and oxygen, is supercanductizve at 175 K
(-148°C), compared to the previously develnped
1-.2-1 materia.s *hat becore superconductive in
liguid nitrogen at 77 ¥. Because materials <heuld
he superconductive at twice the temperature af the
coolant to provide a margin of safety, the
temperature difference is significant. The new
rombination would neariy meet thece goals whken
cooled with liquid nitrogen. Supercordyctars, which
condiuct electricity totally without resistance, may
be important to the development of a wide range of
eiectrical/elertronic devices from pocket-sized
mainframe computers to cr3. tated railways.
(Extracted from New York Times, 30 September 1383}

Supercendyctors take the noise cut _of radio
coamunications

Yigh-temperature supercorductors coild berefit
cemmunication systems and other sigralling devices
that work in the radio and m‘crowave sectors af the
spectrum. This is the finding of George Peters<on nf
AT&Y Rell fLaboratories in Muyrray Hill, New Jersey,
who has made re<nnateors using sypercenducting
ceramics. The shape of radia signale from hic
resaonatgrs are between 10 and 100 times as sharp as
anything their all-copper rounterparts can produre.

Resonatcrs are tubes that contain a central
wire nr rnil of conducting material. They are uysed
in devices that generate or rereive radin signals.
Resonators that work at highly precise frequencies
will ke particularly useful in radin communications.
astronomy, medicine and the military.

Peterson thinks that the materials reduce the
signal's noise by a factor of 100 or more, and
compress the bandwidth of the resonating frequency
by a factor of 10 or more. The result is a much
sharper signal.

At low freguencies, super.orducting re<onators
can he mych smailer than conventional ones. A
supercondurting 10-megahertz resonator will fit into
none hand, whereas an all_copper version would be the
size of a barrel, according to Petercan. At high
frequencies, however, the differencs in size bhelween
a conventinnal resonater and a superconducting one
is negligible, he says. He has made resnnatars for
frequencies up to 1.5 gigahertz.

Mo superronductor has 7ero resictance at radio
frequencies, hul Peterson says that the ceramirs
have murh lower resicstance than copper. Although
the power of his resonatars is limitad - no mnre
than 4 watts - it is enough far most radin receivers.

The surress nf the laboratories’
supercondustars is partly due tn a process develaped
hy ITT Advanced Ceramics at Penrorn in the UK, which
strenqthens the normally fragile ceramic
superconductare. A group at ICT, led hy
Nerak Rirchall, deviced the precess tn strengthen
nther reramics, demonstrating the terhnique by
making a spring of cement !0 years agn.

171 made superconducting antsnnas in 1988, and
roils of supercanducting wire have heen used in
matars. Other groups used the materials to help ta
detert magneti: fields in the human body and ta make
Josephson Junctions - ultrafast cwitches for
romputers. (This first appeared in New Scientist,
landon, 18 November 1989, the weekiy review of
<rience and technnlogy)

New superconducting material

A material consisting of yttrium, barium,
copper and oxygen acts as a superconductor
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above 200 K, according to researchers at Wayne State
University and Ford Motor Company. However, the
structure and composition of the material are not
tnown. The researchers claim that their data
showing that the material's resistance falls to zero
at high temperatures are reproducible and stable.
Because the supercondictivity abserved is
filamentary in nature and is not a property of the
bulk material, it cannot be proven in the usual way,
in which the material is found to exclude an
svternal magnetic field (the Meissner effect;).
However, compliete electrical measurements have been
rallected that show that the Inss of resistance is
actually a property of the material. Although the
Haiscner effect was not observed, other associated
magnetir effects were found at the same temperaturas
as the drop in registance.

The hiyhest transition temperature at which a
bulk superconductor could carry a current with zero
resistance is 125 K, which has been observed with a
thallivm-based copper oxide. If the transition
temperature could be increased well above 200 X, dry
tce could be ured as a coolant instead of liquid
nitrogen. Use of dry ice would be less expensive
than liquid nitrogen. The recearchers are still
unrertain about the implications of their findings.
If the material t.rns out to bs 3 previously unknown
Y-Ra-Cu-0 compound with a much higher transition
temperature. scientists could find a process to make
larger quantities of the pure material. However, if
the superconductivity stems frem the interface
between separate crystalline phases, the discovery
might be more useful in terms of pure science thar
as a technnlogical breakthrough. (Extracted from
Chemical_and Engineering News, 16 Octrber 1683)

Large single_lanthanum-gallate develgped

Shin-ftsy Chem:cal (Takyn, Japan) has deveinped
single crystal lTanthanum-gallate that may have
potential as a superconducting thin film substrate.
High-quality large diameter single crystal
substrates with interatomic distances similar to
that of the superconducting epitaxial thin films are
thaught to be essential to the manyfacture of oxide
superconductors. The Shin-Etsu LaGa03 crystal is
S ¢tm by 4 rm in diameter - twice the size of similar
crystals being produced in the US. Shin-Etsu is a
major manufacrturer of lithium-tantalate and
gadolinium-gallium-garnet single crystals used for
magnetic bubble memaries. The company plans to
continue to research with the aim of further
improving the crystal< and manufacturing methods for
making them. (Extracted from New Technology Japan,
October 1939)

Calcium substituted superconductor

An enhanced type of ralcium-substituted
1-7-4 yttrium-barium—copper superconductor with a
90 K rritiral temperature has heen develnped at the
Supercondurtivity Re<earch laboratoryv (Tokyo,
Japan). The crurial characteristic of the new
terhnnlaogy is substituting calcium for 10 per cent
nf the yttrium part of the semiconductor. A
spokesman for SRL said the use of hot isostatic
pre<sing under high pressure made the replacement
possibhle. The 1-2-4 holds oxygen even at up to
RNOC. (Fxtracted from Metadlworking News,
9 Orctoher 19R9)

New milestoney set with bulk, thin-fjlm
superconductors

Researchers prabing single crystals and thin
filme of yttrium-barium-copper oxide
(YBasCuq0;) recently have achieved a couple of

small but important milestones on the long and
difficult road to making liquid-nitrogen-cooled
superconductors technologically useful.

At ATLT Rell Laboratories in Myrray Hill HNJ, a
group has shown for the first time that a single
crystal of YBapCu30; can carry large
supercurrents 1n a magnetic field. The researchers
created tiny defects in a crystal by irradiating it
with fast neutrons. They then meacured the highest
curvent it could carry at 77 K and 9 kilo-oersteds
(0.9 tesla}. The critical current density they
found - abeut 600,000 amps per ¢q.cm. - is 100 times
greater than for unirradiated crystals. Currents
this large have not been reported previously in bulk
vBayCu30;. although they have been seen in
thin films.

The advance came about through an understanding
of lattice defects and how they interact with
magnetic lTines of force. When an outside magnetic
fieid penetrates a superconductor, it tends to ferm
eddies of magnetic flux, or "vortices”. These
eddies create resistance to the flow of current
unless they are "pinned” in place by defects known
as pinning sites. But the defects that occur
naturally in YBasCu30; do not pin the vortices
strongly encugh to prevent them from being shoved
aside by the current — a phenomenon known as "flux
creep”. Because energy is consumed in moving the
vortices, the current eventually dissipates.

The Bell Laboratories’ workers solved the flux
creep problem by making the flux pinning stronger.
By irradiating their sample with fast neutrons
(those with energies over 1 MeV), they proaduced a
high concentration of strong pinning sites. These
firmly anchored the flux lines and allowed an
impressively large current to pass unimpaded.
However, the critical-current enhancement, achieved
by R. Bruce van Dover, E. Michael Gyor?y.

Lynn F. Schneemeyer, and two other Bel
Laboratories' co-workers, aiong with two co-workers
at the Royal Institute of Technology in Stockholm,
must be considered preliminary. (Extracted from
Chemical_and Epgineering News, pp. 22-23,

13 November 1983)

Electric charge technique deposits finely patterned
thin filmg

The British National Physical Laboratory (NPL),
Teddington, near Landon, has developed a simple,
economical, single-stage technique for the
deposition of finely patterned thin films onto a
substrate. The process consists of writing an
elertric charge pattern ontn an insulating substrate
using an electron or ion beam. The thin film can be
formed simultaneously by indirect vacuum deposition,
although it can also be formed in a separate
operation. The material is formed only on the arsas
which have been charged. [t is claimsd that the
thickness ° the film, which may be insulating or
conducting, single or multi-layer, ran bhe controlled
precisely.

Preliminary work at NPL had shown Lhat
nucleation occurs at the charged sites on the
substrate and that films build up only in the
charged regions. FEarly work used an 3argon ion heam
tn create hard, very adherent zinc <ulphide films of
typical thickness 0.4 um on glass substrates in
about one minute. [t is expected that oxygen or
nitrogen ion beams can be employed to produce oxide
or nitride films in a simitar manner.

Very fine patterns have been written through a
thin copper mask using th~rmal elertran<s from a hot
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filament. Films of zinc sulphide evaporated 1n a
separate operation were formed only on the charged
areds. The natural oxidation of such metals and
semiconductors as aluminium and silicon provides
adequate insulation for a suitable charge pattern to
be formed on them; the charge can be laid down at
energies of a few eV which is inadequate to cause
them to pass or tunnel through the thin oxide.
Thickness variations of the deposited film can be
produced directly by appropriate electric charge
patterns.

Special instruments will have to be developed
to praduce submicron-sized artwork using focused
charged beams for the writing. Fine charged lines
have been written on silicon dioxide substrates in a
scanning electron microscope employing various
accelerating voltages and different spot sizes. The
width and thickness of the resulting films clo<eiy
correspanded with the writing condition. The
electron microscope and the deposition facility were
in two separated guildings and this often resulted
ir a large delay between the two operations. In on:
case, successful results were obtained with
depasition about 48 hours after writing. Zinc
sulphide lines 5 ym wide and 44 nm thick with sharp
edges have been produced in this way.

The technique is said to be particularly
suitable for producing thin film on sapphkire
electronic devices and defence-type
slectroluminescent screens, or even electro-ic
circuits nn superconducting ceramics. Alumin’ -
vapour muyst be innized before it will attach itself
to the charged regions, but this is unnecessary for
zinr. (Reprinted with permission from Semicgnductor
International Magazine. October 1989. Copyright
1989 by Cahners Publishing Co., Des Plaines, IL, USA)

British process siligon for biosensor fabrication

R. S. Sethi of Plessey’s Allen Clark Research
Centre, Caswell, Northamptonshire, England, says:
"We are haping to put all of the circuits for
biosensars on to silicon wafers. Our biosensor is
now the sire of a caiculator and we hope to market
it in a couple of years' time "

These sensors can be based on a direct
combination of biological and electrenic parts. The
"hioclogical part” is a matrix-bound hiocactive
materfal, such as an immobilized layer of enzyme,
antibody, antigen or living cells that is
responsihle for the very specific recognition of the
species under test. The "electranic part” is a
transducer on a non-biological substrate that
effectively converts the changes in the Liological
layer into an slectrical signal.

These microelectronic biosensor devices employ
parallel meta! tracks on silicon dioxide on a
silicon chip. Systems baced on three different
measurement principles ars under investigation.
These are surface conductance, thermometric sensars
that depend on the heat from binchemical reactions
rhanging the recictance of the metal tracks and
amperometric system< involving measurement of the
current resulting from the application of a constant
voitage acrross the electrodes in the presence of a
product from the enzyme catalyzed reaction.

Sethi said that improved sensor devices are
obtained by fabricating them on the back of the
wiafer and {orating the silicon circuitry on the
poliched side. The only Timit to the lifetime is
that of the enzyme, typically 6-8 months if kept in

a refrigerator. Sethi added that he expects the
devices to be sold as solid state sensors on which a
single drop of twn solutions would be placed before
use. Thece enryme solutienc wnuld be refrigerated
for s!nra?e to avoid lifetime problems. (Reprinted
with permission from Jemicondyctor_Jnternatignal
Magazine, September 1989. Copyright 1989 by Cahners
Publishing Co., Des Plaines, IL, USA)

US firm hits mark_on measyrement

An instrument for accurately measyring the
thickness of the very thin dielectric films vital to
the next generation of fast chips has been developed
by Californian measurement specialist Nanometrics.

Oielectric films must get thinner as circuit
geometries shrink to maintain consistent electrical
properties. Typicai thicknesses may range bhetween
20 and 100 layers of atoms as line widths go below
0.35 microns.

“hip makers need to be able tc measure the
thictness of thess thin layers if they are to make
suck chips.

Conventional optical techniques cannot cope
with layers of this thickness because the wavelength
>t the Tight used is larger than the distance that
is being measured. Sc¢ Nanometrics has modified one
particular technique to use deep ultraviolet light
which has a shorter wavelength and can therefore
measure thinner layers.

The technique m2tes use of the fact that the
polarization of light changes when it is reflecteg
of f thin layers of material and that t%: amount of
the change is related to the thickness of the layer
and the refractive index of the layer.

The instrument reflects a very tight beam of
polarized ultraviolet light off the surface of the
chip under inspection. The polarizatinn nf the
reflected light is measured using a combination of
polarization analyser and photomultiplier light
detector.

The instrument is capable of making spot
measurements of the thirkness of silicon dioxide and
silicon nitride layers on polysilicon films.
furthermore, since the refractive index is also
related to the precise chemical make-up of the layer
the instrument can be used to figure out precise
rhemical compnsitions. (Source: Electronics
Weekly, 22 November 19R9)

Flat screen costs_slashed by Irish

Horthern Ireland researcherc have come up with
3 w3y of atching tin oxide which promises tn slach
the cost of making high resolution flat screen
displays used in electronic instruments.

They have adapted a machine used in the

Erodu(ténn of silicon chips sn tha. slectrodes ran

e etched into a layer of tin ovide which hac been
coated on a flat panel of glass. Tin oxids
patterned with lines as fine as 4 microns has heen
produced with a2 madified reactive ion stchear machine
which uses a mixture of chlarine and argon as the
reartive gas.

Until now tin nride has heen sxtremely
diff it to etch accurately and <o display makers
have preferred to use indium-coated glass despite
the fact that it is far more expensive to make.




Flat panel di<splays are ~ssentially sandmiches
with electrode materiais on the outside and the
glass in *he midéle. Tin oxide and indium oxide are
transparea* and are therefore among only a few
eloctrade materials that can be coated on the outer
surface of 3 flat panel display.

Now that electrodes can be accurately etched in
tin oxide 3s eacily as they can be in indiur oxide,
manufacturers are likely to turn tn tin ovide
because it is chearer and easier to depecsit an to
glass, according tn resparcher Jim Shields at the
University of Ulster.

A highly difficult sputtering process is
needed to coat the indium oxide ontn glass and
this mean< that most display makers buy in
supplies of ready-coated glass from specialist
contracters. But with tin oxide, manufacturers
can do it in-house using a chemical vapour
deposition process.

Several US manufacturers have already expressed
an interest in licensing the University of Ulster
technolegy. (Source: GElectironics Weekly,

15 November 1987}

PPS capacitors_fyr_high temperatyre

Siemens claims that it is one of the
first European manufacturers to develop a
metalized-film capaciter with a polyphenyle.s
sulphide (PPS) dislectric. It ran be used at
operating temperatures as high as 125°C without
voltage derating and without operating time-Timits.

The type BS2779 <eries of capacitors comes in
two voltage rat'ngs: 50 V DC with capacitances
from 68 *o 330 nf and 100 V OC with valres from 22
to 100 of.

Although polyester capacitor< will operate
at temperatures over 100°C, most of them can
only withstand such heat for a limited perind
of time. With the PPS dislectric, temperatures
and time restrictions are avercome. All
capacitors in the series are made in stacked
film terhnalogy.

The maximum pulse rate is 200 V/us for the 50 V
series and 250 V/ps for the 100 V serisc. Maximum
discsipation factor is 0.N015 at 1 kHz and 0.002 at
10 kHz. (Source: Electronics Weekly,

15 Hovember 19R89)

VME gets faster_with performance

Potential performance gaps at ths top end of
tha VHE market could be bridged by a new development
from a US hoard-maker.

The system, developed by Performance
Technology, will effectively double the speed of
"ME systems, by allowing them to handle data in
64-bit chunks, rather than the current maximum
of 32-bit.

The probahie successor to VME, futurebus, will
allow systems to go faster than is pre<ent]
possible, but is unlikely to be widely avai{able for
twn to throe years.

So Performance’s 64-bit system could bhe just
the thing far designers of real-time control and
other uyltra-fast applications. The company has
already demonstrated confiqurations which shunt data
at up to 60 Mhyte/s.

The system uses the buz' 32 address lines to
carry data, as well as the standard data lines,
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Because these lines are used cnly far a small
prcportion of the system's working time,
this virtually doubles the sffective data rate.

It also means thkat 6d4-bit heards can be plugged
inta existing VME racks. (Source: Electronics
Weekly, 15 November 1689)

Japan clgses in gn 3 _parallei_inference machine

Eight years into the ten-year, $400 million
Ffifth Gensraticn Computer Project, the Japanese
appear closs ta coupling symholic programming vith
advanced parallel-computing techniques. The
projert’s core effart to build a Parallel irnferenca
Machire with abhout 1,000 process<or< is on srhedule,
two to three years a “y from completinn, say
officials at Tokyo's stitute for Mew Generalion
Computer Technology (iCOT). Systems and software
developed using [(0T's ¥LY high-Tevel lagic
programming language will be debugged on a
f4_processor system in Tokyo. [COT officials
demonstrated a 16-processor version last month at
Argonne National Laboratory in Argonne, [11. But
ICOT will not meet its goal of producing by 1992 a
computer capable of reasoning. And natural-iangquage
comprehension will not come until after 1992,
roncedes Kazuhiro Fuchi, ICOT's managing director.
{Source: Electronics, November 1989}

The DIY_syper_buy!

DIY supercomputing will soaon be possihle using
a new computer which features programmable hardware
as wel! as software.

Or. John Gray, director of Edinburgh-based
Algntronix which Kas been set up to make the new
computer, claims that it will be more flexible than
application-specific integrated circuit (ASIC)-based
machines, These are only suitable for one type of
computation, but the new computer can be
reprogrammed electrically to do other types.

Configurahle array Io?ic (CAL) forms the basis
of the new machine. This is essentialiy a cellular
array with 1,000 cells, each of which can be
programmed to store, calculate or pass on data, with
the user configuring them for the required purpose.

Another key feature of the custom supercomputer
is that the chips interconnect with their nearest
neighbours to make an arbitrarily large structure,
according to Gray. He envisages that it will come
into its own in areas such as computational fluid
dvnamics, cryptography and image and signal
, oressing.

ASICs will stil)l have the edge in terms of
<peed, though the new computer will beat
conventional machines because it does not use the
van Neumann paradigm, on which serial computers are
based. To give an idea of its processing power, in
cryptography, half a million encryptions could be
performed a second, maching the fastest custom chip
available today. (Extracted from Electronics
Weekly, 11 October 1939)

I1T. MARKET TRENDS AND COMPANY NEWS

Market trends
Mylti-media_growth_forecast
Sales of multi-media hardware and software will

be $17 billion in 1994 agains{ $440 million in 1989,
according to the Information Workstation Group.




Multimedia involves Lthe integ-ation of audio,
graphics, text and video images into applications
software designed for de<sktop or personal
camputer<. The forecast given covers a wide ranqe
of products and services, including 16-bit video
game machines and consumer videntext information
services. Applications that use full-motion video
are excluded from the farecast. Digital video
interactive (OVL}, a standard supported by Intel,
IBM and Microsoft, is expected to become popular
initially in the biusiness market and move down to
the consumer market. A competing standard cailed
compart disr interactive, supported ty Fhilips
Telecommunications, Sony and Matsushita Electrical
Industrial, i1l initially become popular in the
censumer market and move up to t%e business market,
accordirg te IWG. (Extracted ‘rom Compyterworid,
4 September 198G)

A fiat 199Q forecast for Eyrope

The forerast seasan is in full swing. One
clrsely watched estimate, the annual study of
furopean electronirs markets from Elsevier Advanced
Technoingy of Oxford, UK, has taken on added
importance among managers of American companies as
the ecanomic unification of Europe draws closer.
Going rounter tn the optimistic estimates, Elsevier
evpects 1990 to be a flat year, with growth of just
2 per cent in real terms, down from the 1989 figure
of 4.4 per cent. Bu! recovery will come in the
early 1990<, says the study, with an average growth
of 5.1 per cent a year over the period 1991-1993.
The total markst will reach $225 billion in 1993.
The fastest-qrowing national market in 1389 was
Spain, hitting 7.4 per cent compared to 4 per rent
in the UK and S per crnt in the FRG. Spain's growth
rate will contirue to lead those of its neigibours,
averaging 6 per cent a year for 1991 to 1997, when
its market will reach $13 billion. Scandinavian
countries, with the exception of Finland, are
depressed, with growth well helow the European
average. Norway in particular was badly affected by
falling oil prices; over the period 1987 to 1990,
Elsevier estimates its market for electronic
products will have decreased hy 7 per cent.
(Source: Electronics., December 1989)

PCB_assembly expands

The market for printed circuit board assembly
equipment is expected to rise to $343 million in
Europe by 1993. There is an increasing trend
.owards mixed technology, arcording to a report
publicshed by Frost & Sullivan.

The mixing of surface-mount and conventional
assemhly equipment has come about as a result of a
Tack of availahility of certain surface-mount
romponents, [n 1GR9, there was a shortage of
surfare_mount transistors, but this <hartage has nnw
been overcome.

There i< alco an increased cast and difficulty
nf handling some of the surface_mount romponents,
even when they are available. Thic means that,
although surface-mcunt technology ran stand by
itself in certain markets, it is prohabls that mixed
technnlogy will continue for a numbher of years to
come,

This canclusion corrects the view that by the
1990¢ virtually all ascembly anto PCBs will be
through surface-mount technnlngy. (Source:
Electronics Weekly, 15 November 1089)
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Neyrcl _brainstorn will pyll in $120 millign
in 1990

Meural networks will he a $120 million market
in 1990, a Wescon technology session was told.

According te Tom Schwartz, president of
Sriwartz Associates which commercializes advanced
technniogy, sales of neural network products are
growing fast towards an annual sale of $865 million
in 1993, Currently the market splits: 55 per cent
contract work; 130 per cent hardwara; 10 per cent
software and 5 per cent education.

Stimulating mar et growth would be the imminent
announcement of 3 major joint venture in neural
networkes between ICOT and MITI.

The technolangy is costly. Only two companies
affer source code for neural nets at “reasonable
prices" said Schwartz, by which he meant something
less than six or ceven figure numbers. As for
hardware, for $25,000 you gst a system with 500,000
interconnects capable of 10/ interconnects per
cocond which will give you the equivalent
intelliigence of a worm.

However there are great potential benefits.
Don Specht of Lockheed said that using neural nets
to detect submarines had resulted in speed
performances 200,000 to | superior to using a VAX.
(Source: Electronic Weekly, 22 November 1989)

The falling price of dynamic RAMs will cause
negative grewth in the world semiconductor market
next year, according to the US Semiconductor
Industry Association (SIA).

However the brunt of the downturn will he felt
in the United States where the market is forecast to
dip 3.5 per rent in 1990. Other parts of the world
will get increases of 1 or 2 per cent.

But when all sales are related in dollars, a
stronger US dollar will cause Japan to drop.

Japan will still be the largest consumer of
semiconductors with a market worth $19.1 billion in
1990 compared with $19.2 billion. The US drops from
$14.7 billion to $14.2 billion.

Europe is 3 brighter market growing from
$9.1 billion tn $9.2 billion this year. The rest of
the world grows from $6 billion te $6.1 billion.

The hot market in 1990 will be field
programmahle M)S logic, says the SIA. [t forecasts
a 22 per ceat growth for this <ector in 1990.
(Source: Electronics Weekly, 4 Octnber 19A9)

$01 may dominate CMOS _in_the 'J90s

J. M. EVlis of Plessey Research Caswell,
Towcester, Northants, UK, feels that
<ilicon-on-insulator (S0I) technelogy i< a strong
contender to be the dominant CMOS technnlogy of the
19905 .

Thin-filn SOI offers a technology route for
increasing the chip density heyond the capability of
10COS or trench isolation. In thin film FETs true
threshold voltage scaling can he achieved for the
firct time, SOI offers increased control of punch




throuch And keens the S V supply option open at
V.5 pm ar? garkaps oryoanr. while allawing a change
te 3V to be made with 125 impact tasa on bulk
processes.

The very hi?B imglanted oxygen i1on dose of
about Z times 10'®/cm¢ at 150 or 200 keV makes

the SOI starting material very expensive, but
overall process costs are similar to bulk silicon
owing to simplifications that are possible. SOI
will become a mainstream technnlogy as the cost of
solving evolutionary problems grows in other
technologies, since SOI is directly shrinkable to
the limits of photolithography and to the silicon
volume needed for the appearance of the energy gap.
There are almost no isolation constraints until the
devices are so close or small that direct tunneliing
may occur. (Reprinted with permission from
Semiconductor_International Magazine., October 1989.
Copyright 1989 by Cahners Publishing Co.,

Des Plaines, I1., USA)

Supercomputers_to rise to new levels

Superromquler‘ are expected to be taken
to a new level by the year 2000, led by smaller
chip-featur2 sizes and mylti-chip bonding.
Fine—grained to coarse-grained architectures

are expected to fill applications for everything
from economic forecasting to scientific
vispalization. Research continues in combining
parallel-processing hardware and algorithms

that can be disassembled, analysed and later
reassembled. [Interconnectinn technology is

also driving the supercomputer technological
advances. One approach has been to use who'e
wafers for mounting complete computer systems.
X-ray lithography and other technologies will
undoubtedly also drive the supercomputer to reach
smaller sizes. (Extracted from Electronic
Engineering Times, 20 Movember 1989)

Future uses of CAE tools

Computer-aided engineering tools will be used
in the 1990< to drive the designs of the new
generation of microprocessors. High-level
representations will be used more and product cycle
times will be reduced with the use of CAE tools.
Large-scale design will require the use of new
tools. RISC and CISC models designed in the 1980s
will be built upon, hut new design methods will be
needed to improve upon their performance.

N st-generation microprocessors wili require
extensive memory and more chips will be devoted to
caches and mylti-Tevel caches, staged-memory buffers
and queues. By the end of the 1990s, S millinn
basic transistors will probably be put on a chip,
and they will have processor cycle times in hundreds
of nanoseconds. (Extracted from Electronic
Engineering Times, 20 November 1989)

Advance of graphics systems

Personal computer graphics boards within the
resolution range of I.ng x 768 attempted to prove
the amount of high-resolution available with each
was the greatest in 1989. The biggest competitors
were the I8M 8514 standard and the Texas
Instruments TIGA. PC graphics are now advancing to
resolutions of 1,280 x 1,024 and higher. Medical
and military imaging and analysis are usirg the
higher resnlution for <pecific applications. In
addition to increasing the resalution performance,
companies are actively pursuing greater imaging
speed and depth. Advanced features such as frame
buffers are being added to increase the performance
of graphics systems. (Fxtracted from Electronic
Engineering Times, 11 December 1989)

Analysts predict ASIC price fall

Custam chip users can logk forward to cheaper
chips and improved service in 1990, byt it will be a
tough year for vendors. The application specifir
integrated circuit (ASIC) market is not expected tn
grow at all in 1990, according te market watching
consultants BIS Mackintosh. High-performance chips
are expected to be the best sellers, but strong
marketing will be needed even for products surh as
RICMOS and advanced ECL gate arrays and standard
cell devices.

Despite a predicted volume growth of 4 per cent
BIS Mackintosh expects average ASIC prices to fall
by ahcut 4.5 per cent. Even more drastic cuts are
in prospect for older., simpler devices.

The world-w .’z market grew by about 55 per cent
between 1987 and 1663, but is experted to contract
to only 11 per cent arowth this year and zero in
1990. The consultants attribute thic to further
slowing in the economies of the US and its major
trading partners.

Between 1991 and 1993 an upturn in the market
to 131.5 per cent growth per year should be seen,
which is larger than for semiconductors in gensral.
This corresponds to an increase in the world market
from $4 billion in 1985 to nearly $6 billion by
1993. (Source: Eleckronics Weekly, 11 October 1989)

Laptops rule Tokyo trade show

1989's Tokyo Data show revealed that, in Japan
at Teast, the laptop market is perhaps the only
niche that is stil' developing at a substantial pace.

NEC, Sharp, Epsor, and Ckidata all displayed
laptops with standard-matrix colour displays that
will be released in Jate 1989, while Sharp,
Panasonic, Mitsubishi, and Hitachi exhibited
prerelsase versions of active-matrix colour LCD
displays, which have much-improved intensity and
clarity over current colour displays,

So far, the Portable Macintosh is the anly
computer containing an active-matrix display
marketed in America.

Active-matrix colour displays are currently
Timited to eight or 16 colours, hut thic appears to
be an equitahle trade-off in display capability
compared to a larger selection of lukewarm but
perceptibly weaker colours.

All of the display< shown provided VhA
compatibility, except the NEC mndel. Ricoh even had
a prototype that delivered a resolution of A40 hy
640 pixels in 16 colaurs installed in a VR-MHr 3RASK
Taptop.

The Sharp 286 AX artive matrix is schadaled for
release next summer. Sharp also displayed an
extremely thin active-mat:iix display that features
high speed and superb display characteristirs, hut
nn release date was slated.

Several new systems were 21sn intraduced.
(Extracted from Infoworld, 30 October 1989)

Forecasting for future trends in ynknown markets

The increasing availahility nf market analysic
for the romputer industry means companies ran and do
make strategic decisions on the basis of reports,
The scale of a company's response to this data can
vary from stimulating a rethink, to adopting a
completely new approach.




Market analysis can be used in several
different ways. The simplest application is
establishing the present position of a product or
product group and associated factors: for example,
when a software product depends on hardware. A
company supplying personal computer software would
certainly want to understand the nature of the
installed base of pcs. This type of information is
most critical in niche appiicatiens, where the final
profitability is highly volume-sensitive.

Harket analysis can also highlight product
trends. Mo fproduct remains static, and suppliers
and users nead to know how fast, and in what way,
the market is evolving.

Another category, and undoubtedly the most
interesting, is estimating the demand for new
products. It is also the most difficult. Market
2nalysts have to predict how decision-makers will
react to a product that does not yet exist. An
added complication is that some products depend on a
critical mass for their success. The key is to try
to discover what goes on in decision-makers’ minds.

One of the first tasks in any study is to
identify the market or product segments.
Unfortunately, most markets do naot come neatly
parcelled into distinct segments, so they have to be
carefylly characterized. This tends to be
arbitrary, and different industry watchers rarely
agree.

In fact, differences in definition are probahly
the main cause of disparities betwesn differest
market figures. Fven when a segmentation is clear,
it can rapidly erode through technnlngical change.

A few years aqo the workstation and pc market could
credibly be regarded as distinct. In 1990, however,
the situation 1s rather different. The Intel 80486
chip, combined with increasing clock speeds, will
fast close the gap from the PC side. The
workstation suppliers, by contrast, are naturally
expanding their product range at bath the tap and
the bottom. By the middle of the next decade the
distinction between desktop pcs and workstations
will probably be non-existent. These trends play
havoc with any attempts to quantify future usage.

Despite the myriad of forecasting techniques,
there are only two real groups: mathematical
forecasting and judgemental forecasting. The
precise mix of these te-hniques, and the way in
which they are applied, a.e known in market analysis
parlance as the methndology. Most companies use a
combination of the two tecgniques.

Most methodologies start off hy forecasting the
market a< a whole, and then focus on narrower
sub-segments. The broad segments frequently contain
several different products: in other words, they
are aggregated. Mathematical techniques are most
appropriate for such aggregations.

At a bulk Tevel many markets are predictable
and change slowly. For example, an aggregated
quantity such as firms' total spending on IT would
probably grow year on year at a roughly constant
rate in the short term, and not he greatly
influenced hy changes in technology or the economic
climate.

There are standard s-shaped curves, such as the
Gompertz, for forecasting. They represent the
product life-cycle and show how markets for new
products initially grow slowly, then enter a rapid
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growth phase and finally mature asymptomatically to
3 ceiling where the market is saturated. The
ceiling is the maximum product units that could ever
be used.

Tne difficult bit is to work out what the
ceiling should be. It is easy to get it wrong,
especially where technical progress makes old
assumptions invalid. This is particularly true for
all those office products which are now entering the
home. Suddenly the ceiling is in 2 higher order of
magnitude.

After farecasting the behavinur of the market
as a whole, the next task is to split it into
individual product segments to show the division of
users between them. When this is applied over a
period cf time, the effect is to model the migration
between different segments. This is one of the most
difficult parts of market forecasting.

There is no substitute for talking to users and
suppliers. Though some suppliers hesitate to give
anything away, others will go so far as to supply
printouts of the last year's shipments by country
and product type. Sti¥l nthers deliberately set nut
to mislead by giving over-optimistic figures, in the
hope that their market <hare looks more impressive.

This sort of face-to-face interview is used for
in-depth investigation and normally requires the
interviewer to have a fair degree of technical
knnwiedge. An alternative is a telephone survey of
users, using a highly structured questionnaire.
Telephone interviewers are more likely to be trained
in languages than in electranics or computing, so a
massive amount of effert goes inte constructin?
questionnaires which they can use withaut really
understanding the subject-matter.

The clo<er one gets towards individual
products, the more important it is to understand the
dynamics of product segments and the factors which
affect their supply and demand. The emphasis must
be on understanding rather than curve fitting.

After all, individual product life-cycles might be
fairly short compared with market life-cycles, which
may last several decades. These understandings get
incorporated into parameters in the forecasting
models.

An example might be the migration between one
product and another, such as the steady migration of
software applications from third generation
‘anguages to 4GLs. To model this process one begins
hy estimating the proportion of new applications
being written in a 4AGL both now and in the future.

The current valus can often be determined
through field work, but future values must he
educated guesses. Although parameters cannot be
known precisely, if intelligence is applied <ensihle
timits can be devised. In the software case, the
maximum proportion of software applications which
could in theory be written in a 4GL could bhe
estimated on technical grounds. In more complex
models, parameters have tr be estimated through a
cascade of other parameters, each representing an
individual judgement.

[n market analysis, as in most other
artivities, you usually get what you pay for.
Well-recearched, reliable analyses based on all the
significant driving forces can be expensive. But
the business decisions which they infiuence can be
massive. (Source: C(Compyling, 30 November 19R9)




The rise of the FPC

The <pread of the F' has revolutionized the
whole nature of computing, or irformation technology
ac it has became krown during the 1980s.  Managers,
profesc<iecnals and clarks depend an them, and
children learn ahout them at primary scheol along
with their ABC.

A decade ago, this was by nn means inevitable.
The leader< of the still very new market in the iKX
were Apple, which is stil) sold sxclusively thraugh
dictributors, and Cesmcdars with the fet.  Tandy w.<
the other major player, takina advantage of its
retail network to pioneer the idea oi consumer
csales. Thece products had proprietary operating
systems and were primitive hy today's standards,
with eight-bit addressing and typical memory size of
16 Kbytes.

The event that persuaded busines< to tabe the
personal computer {or micracomputer as it was then
more commonly called) seriously was the launch of
the IBM PO in the US in August 1381, hut from that
moment on it has baen the fastest growing sector of
the systems market.

The PL has made the fortunes of many companies,
including the three UK pioneers wh. all feature in
the 1280 Datamation Top 100 with Apple in
12th place Tandy in 29th and Commodore in S4th.
Other predomirantly PC companies that feature
strongly are Compaq (24th}, Zenith (39th},

Anstrad (59th) and twn software comp-~ies,
Rill Gates' Mirrosaft (ARth) and Latus (A2nd).
headed by Jim Manzi.

The PC story has not meant undiluted rommercial
surcess for everyone, theugh. In business, hawever,
the PC went from strength tn strength. The arigiral
eight-bit P(s were succeeded by 16-bit systems,
which achieved market dominance during 1483, and
then by 32-bit systems, which started to appear in
1986. In the process PC vendors introduced feztures
which have cubsequently hecome standard on all types
of computer, surh as colour displays, graphics,
windows, icons and mice.

Procassor power increased more than tenfold,
from around 2 MHz to today’'s threshald of 33 MHz.
Hard disce were added, with maximum caparities today
o.cepding 1 Ghyte. Screen resolution improved
dramatically.

As a result, the nriginal applicationc -
<spreadshests and word proressing - have heen
jnined by data base pracescing, desktop publishing
and graphir<_ba<ed applications. Pf< are al<n
nnow in widespread use as systems developrent
tools.

The advance of the FC has been built on
progress in computer technalogy which hac continued
at murh *he <ame speed as in the pravinus twn
decades. The maximum capacity of 2 memnry chip in
1979, for example, was 64 Khits, whereas tnday it i<
four Mhits, a 64.-fold growth in 18 years, or a
compound growth rate o? 50 per cent a year.

We ran translate this technolngy growth rate
into systems performance by ronsidering the laragest
IAM mrinframes availahle then and naw. In 19/9 the
tap-af-the-range model was the I033IMP, rated at a
little aver B mips., Today the mast pawerful system
IBM of fers is the 3090/600J, rated at around
120 mips. Perfnrmance growth is thus around
10 per cent compound per year.

I8 dees ot publish a list price faor tha A30J,
bt it probably cests a Tittle over twice the 1979
co<t nf a WP This yinlds an improvement in
prire‘performance of arcund 27 per cent A vear
campaund .

Mot all of IBM'c 1979 mainframr competitors
hav~ heen able to <ustain the rate of technnlngiral
improvement nere<cary to remain competitive.
Tndeed, the Burch {Burroughs, Univar, NCR, (DU and
Honeyweil} has effectively dicintegrated.

The fire! twn have merged, but the rombined
company only ranks fifth in the world. Hu.eywel!
hac withdrawn altogether, whils NCR and (DC ave
sperialist rompanies that dea net have transaction
processing mainframes in the 3093/hA09) rlass.

In the miriromputer market, the decads has been
marked by the success of DEC in the mid-range
serctor, where it has taken over a market previously
doaminated by small mainframes, esperially IRN
mainfrares. DFC’s arhievement ha< heen suri that it
is now the secand largest company in the whole
industry. This sucress has been buiit on the
2-bit VAX range, a new arrival at the beginnina of
the decade cansisting of just one model.

A< the decade hac progressed, NDFC and its
fellow mini-makers have in turn rome increasingly
under threat from the PC and workstation suppliers.
They have respanded by moving up-market, and this
yea- we have seen three mainframe_class mini-amouter
taunches, from DEC itself, Pyramid and Taudem.

In the mainframe arena, the chiesf ronsequence
of the increasing pewer levels has been the rapid
growth of on-Tine transaction processing. The
cgroundwark for this advance was firmly laid during
the 1970s, hiut even mainframe uysers only averaqed
around 10 per cent or-iine work in 1779, Taday it
form: the bulk of the workload for both mainframes
and miais.

The growth in trancartinn processing, with the
accnmpanying acquisition of more and moro on line
disc storage, has made the question of acressing all
that data one of the major technical prohlems of the
docade. The solution has been the relatinnal
data base (rdbms).

The rdbms conrept was publisaed in 1970, ard
systems hased aon it started teo appear in the
mid-70s, but it has anly been in this necade that
the relatinnal approarh hecame firmly ectabliched.
IAM aqain provided the <timulus with the launch of
DR? in 19A2%, though the mast suceessfol rdbas
companies have heen Oracle and Ingre<, which hath
started selling to DFC VAX users, Oracle i< annther
newramer tn the Datametion Tep 100, occupying
90th plare.

Another major technical prahiem ha< heen
appliratinns development, with barklogs of saveral
years heing the narm. Here there ha< heen
comparatively little change thrnughout the decade,
contrary to some 1979 predictions,

Then it wac fell that *hird generatior
lanquages were virtually ohsolete, ard it was
forarast that Cobol would dis the death ithin
10 yrar<. [n fart Cohnl remains the most widnaly
uced proqgrasming Ianquagu in 1989, nd the terhnizal
<hill that i< noverwhelmingly most it demanns in jnb
adverticements., Fourth.qgeneration la1qu390ﬂ have
bsen ?rnuinq in papulari y, bu nothing 1ike as
auickly ac expected.




The symbol of this fatlure is The Last One, an
applications generator laurches by 0 AL o 1981
which derived it< name fran the vendor's evoestatien
that it would be the last program jyou ~otid ever
reed to buy. In fact the hype surrenund:ing the
Tannch was the last we heard of either pradurt ar
vendor.

The most successful Tanguage of the drcade is
prohably €, an arademic curiosity ia 1778 but a
mainstream product 10 years later. ( is the mn<t
widely used of all FC development languages, and is
very gopular with commercial software developers.

The growth in the use of £ *¢ Tirkee tn that of
Uni«, which has also enj~ved enorrons growth during
the 108N, and nas esrahriched itself as a ce facte
standard for multi-user systems.

Se much <p that many cemranta.ors are taliing
about the tptal demise af the finanecial problers
currently besetting successful 19705 companies 1'ke
Data General, Prime and Wang.

Altheough tre disappeararce ol prepriotary
<ystomg is more likely to be a faret nf the pext
derada or even the one after. there is nr doykt that
the advanca oi standardizaticn i< ane of the majo
rharacteristics nf the 1980¢, t started with: the
PCs, where ge facto standarde such ac JB0 processar
rhips and (P/M emorged with eight-bit systems at the
heginninag of the decade.

The RIRE and MS-D0NS follawed an the 1F-hit
cystems, and Unix is now doing the same hicher up
the power spectrum.  Although all of thec<e are
ﬁrnprEntary produrtc that have becnme standard, 'Unix

as heen the subject nf erergetic fcrma!
standards-making initiatives, such as the Pocix
interface which is nrw an [FFE stardard. Similarly
the Ethernet 'ocal area network, initially a Xerov
design, has nnw heen formally stardardized.

The standards-mating badies have also developed
many of their own standards during the 1980+«
partirularly in the field nf open <ysteme
interconnection (NS1), where they have heen ahle to
build si the ISO seven-layer madel formulated in the
Tate 1970s.

Apart from Ethernet, majnr 0SI standards now in
widespread use include X.400 and ODA.  Subsets of
the 0SI standards have been developed by user
initiatives for manufacturing (Map) and office (Top)
applicatio s.

The growth in transaction processing and in
Taral area netwnrks has stimulated rapid pragress in
tetecommunications, especially in the UK where the
Government has Ted the world in changing the
legislative infrastructure to farilitate new
develnpments.

It seams <trange now, hut in 1779 Rritish
Telocom did nrt exist: nalienal talecarmunicatinne
in the !JK were managed by he Fast Office.

A decade later, BT not only exists, byt hag
competiticn in the form of Mercury Communications.

During the 1980¢, the liberalized (and
eventually privatized) British Telecom has converted
the whale of the trunk work fram analng to digital
aperation, and introdured a wide range of digital
rommunicatinne serviees. Thic is a remarkahls feat
when it is rememhered that in 1979 only 5 per rent
nf exchanges were electronic.

The majar new <ervirves are F
At *he heginning af tha darade, b3
M.ogasterean, and Tacl rp:-;,..s::. 1n
thaigh, will mare prapariy helarg *o *he nes?
of the decada. {Source: (gmpyler Weebly,
1,71 Dacemhar 1987)

RS, whirk arriued
Plactrean ard
L T3 <ervirs
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Compan: news

AEG and Sievens enter jcint power semiconduilor
vertyre

Tampetitian in warld pnower semirenducter
markets will increase wher a joint veaturs hy the
PR3 e AT AR and Siemsns A% gats nff the qround in
1330, Under Eupec - f-r Buropean Powersemicanductor
Jn. - AF3 and Siemenc wi!l poal their development
fahricatio~ and marketing efforts in the pawer
spaicondurtar field. Alo~g with basiec devices such
as thyristars and power diades, Fuper wi1l mabe gate
trrn-eff doavices, Darlingtan pnwer trancictors.
~ndiiar invartad -gate bi-pnlar transistors, and
high-vatbtage dindes frar t-ray equiprent, TV setc,
and micrnwave avens. Eupec will he based ir
warctein Belprks ir the state of MHarth
Rrirp_westrhalia.  {Source: Electronics.

DNarevhor 1QRGY

Siemens starts o make RISC =icro

Siemens is set tp boarame the first Furepean
campan; Lo be able to affer laraily-made
micrapraressors and commodity memaries.

The cempany %as Tast ror a 24-wafar batch of
the MIFS reduce? ‘nstruction set computing (RISTY
srncecser and a similar ratch of the {loating poi:®

f0=-proacassor.

An adva-stage of the MIPS SISO ronsartiom i3
that pip ard fuartion sampatibility ¢ maintained
far nne versien nf the micro at earh level of
irtegration. Tnat mears a Siemens MIPS processaor ar
ro-processor is interchangeable withk ~no from FhC,
DT, LSt Ungic and Perfarmance Semirondurtor, so
frovidirg custemers with ‘ruye alterrative sources.

Siemens ha< retained the right tc develop
variations of the bacic MIPS architoctyre >nd ‘o
suh-lirenge tiese to nther rompanies. Accerding to
Jakn Mashey, a Vice-T.ecident of the compary which
nriginated *he MIPS rhip (Mips Computer Sy<tems) the
MIPS rating nf PISC chips has doubled avery year
since 1986 and will ¢ tinue ta do so.

[n rommadity memary Sieme - i< now
manyfacturing 7.9 million 1 Mhedt DRAMs a4 manth, and
it i< bolie.ed ta he in <mall_scale produrtion of
the next generation of 4 Hbhit DRAMS.  (Sayrce:
Eloctronics Weekly, 25 October 19R9)

Dy Pont steps up superconductor R&D

D Pont is stepping up superconductivity
research hy teaming up with the tIS Department of
fnarqgy's 1ns Alamos Matinnal [ahnratory and the
electronics manufacturer Hewlett-Packard.

Under a three-year $11 millinn agreement, the
three organizatinne will focus on the development of
thin-film high-temperatyre <upercandyctars for
eplartranic companents. They will ponl resources in
basir and applied research, materiais pradurtion,
and processing and olactranics appli-atinns.

The agreement i< belisved to he one nf the
largest collahnrative research and develnpment




programres rrncluded hetween IS government
Tahoratary and industry.

Separately, Du Font has al<o establicshed
ro-operative supercondurtivity research agreements
with the nther two Department f Fngary pilot
centrec, Argenne National laboratory in Illinois and
Nav Ridge Kational tahoratory in Tenneccee.

{Seurce: Eyrgpean Chemical MNews, 13 Novembher 19831}

Hew applications development envirgnment

IBM will announre an applications development
environment which, according to sources, will
automate the entire develapment life_cycle.
Repnrtedly called AD/Cycle, the evolutionary
strategy will support esvery phase of the development
Tife-cyrie, from requirements analysis to building,
designing, testing, producing and maintaining
applicaticns. In addition ta protecting user
investment in TBM applications development t ,vlg,
skills and data, AD/Cycle will offer centra. contre!
of application develnpment, according to a draft
annpuncement letter <ent to third-party vendors.

The announrement of AD/Cycle will reportediy alsa
include new produsts, surh as the lang-awaited
repasitory. The repository, scheduled far the
first_quarter of 1990 availability, will initially
be availabhle in a plain vanilla versinn that will
Tater be snnanced.

IAM “)rp. afso is "close to praduction™ on a
second-gneration reduced-instructicn-set-computer
proces~or, <ay< John A. Armstrong, vice-president of
=.ivence and technoloay for [BM. (ode-named America,
the superscalar proce<sor romprises six chips with a
tntal of 6 million transistars and is built with the
same 1.0- m CMOS technnlogy in IAM's J-Mhit dynamic
random-arcess memnries. The chip <et al<o rantains
a memory-instruction cache, a hranch praocessor, a
data cache, an integer chip, and a flnatin?-pninl
chip that meet< the Institute of Electrical and
Flectranics Fngineers standard for a f4-bit mu]tiE]y
and add operatian. The prncessar, presumahly to be
used in [BM'< RT PC warl-'2tian, evecutes up to five
instructions par clacl cyrle. (Extracted from
Computerwgrlg, 4 Sertember 1989 and Electronics.
tinvember 1989)

Philips backs SPARC

Philips, the Dutch elactronics company,
has rerently announced its intention to join
the world-wide SPARC consortium. SPARC stands
for Scaleable Praces<ar ARChiterture, and the
consortium are committed tc establishing it as
the standard for reduced instruction set
computing (RISC).

SPARC i< an open architecture that can he
aevelaoped hy different semiconductor manufartyrers
nsing a range of technalogies. This scalahility
enahles SPARC pracessars to power the complete
spectrum of computer systems. [f SPARC i< adopted
as a leading industry standard the result is that
all SPARC based machines will be ahle to run the
application software. Acrcording to promaters of the
standard, more than 750 software applirations have
already been developed for SPARC, which they claim
is more than the total available for alj ntKor RISC
platforms combined.

Philips involvement with the consortium
coincides with the announrement of a new liren<ing
agreement with Sun Microsystems. Sun who conceived
the SPARC arehitectyre vi{l Vicence Philips tn
develop and market SPARC proce<sors and build them
into embedded contrallers for a variety nf
applicrations. The<e will include products in the

E0P, industrial, military and telecommuaicatinng
fields.

SFARCS International is an independent
nir-profit-mzking corporation, suppnrted by
rompanies interestad in the future af the SPAR(
standard. [t is baced in Sunnyvale. California, and
is chartered with the respansibility of controlling
and maintaining the SPARC standard. (Source: AMI,
October 19R9)

Samsyng enters RISC market

Samsung Semiconductor has gained its first
frothald in the reduced instructinn set (RISC)
market | with an agreement covering Intergraph's
Clipper microprocessor.

The two companies have arnouvnced a strategic
partnership giving Samsung the right te manufarture
and market the (lippsr world-wide. [ntergraph gets
an undisclosed payment up-front, royalties, and a
miach needed honst for a marketing <trategy which hac
been hit by increasing sales of rival SFARC
processors.

Samsung will he lnoking to invent new Clipper
peripherais and to develo; the architecture fer
embedded processing. The two rnompanies are ta chare
data bases and fabrication masks, earh having the
richt to manufarture the other's future Clipper
products.

Sam<ung is to annnynce the laocatinn of
it< furopean wafer fabrication facility early
in 1990. The company will start with an assemhly
nperation hefore maving on to full-srale
productiaon.

Samsung has al<o started <ampling its
4 Mhit ORAM to <elected customers and is alsn rinse
to prototyping a 1 Mbit SRAM. (Source: Electrenics
Weekly, 13 December 1989)

Fuiitsy advances fast custom Togig

Fast custom logic is poised tn leap forward in
both speed and device size in 1990. Fujiteu will
introduce its latest gate array, currently in ite
pratatype phase, which combine the largest numbor
of very fast gates an a single chip.

Fujitsu's chip is a gate array device hased an
emitter coupled logic {ECL) which is much faster
than traditional CMGS but concumeg significantly
more power. The device will qive designers neariy
39,000 usable gates, each of which has a loaded
propagation delay of 250 ps.

The drawback of using FCl devicas i< the
power consumption. Fujitsu's 33 mm square
parkage dissipates typically 0 W which presentg
a significant heat problem for <yctems decigners.

The 300-pin device has 17 conling fins and
needs a chilled air flow during operation. The
fins stand 0 mm ahnve the hnard.

A total of 3B,94R gates are availahle and
Targer devices are likely later in the year. It
will cost about $1,600 in volumes nf 10_0D005.
(Source: Electronics Weekly, 15 MNovember 198 )

5G5-Thomson plans US transpyter production

SGS-Thomson §s planning to man farture Inmns
Transputers in its American plant at far-ollton,
near Dallac, as well as contir inqg production in the
UK at Inmos' Mewport factor




The US factory will make the military
specification 16-bit and 32-bit devices, and a new
low-cost variant of the current commercial
specification 32-bit processor, for civil pro“ucts.
A possihle application is civilian-grade GPS
satellite navigation receivers for small boats and
similar uses.

Inmes is now designing the next generation of
Transputers which could achieve an instruction
throughput of 100 MIPS (million instructions per
second) or 10 times the speed of current devices.

To achieve this the current clock rate will be
doubled to provide 20 MIPS, and the remaining
80 MIFS will come from design improvements. Silicon
skould be availahle in 1991. (Source: Electronics
Weekly., 6 December 1989)

IV. APPLICATIONS

What parallel processing technology can do

Current interast in Transputers is largely
prompted by its relevance to parallel processing
which is on the increase.

There are a number of ways of “reaking a
problem down into bits, but in gen+ al, they fall
into two categories.

The first type is aimed at existing data bases
and uses 3 master program to break down the
operations into chunks that can be handled
separately. This vsually involves selecting subsets
of data, whether a number of records in a data base,
or elements in a matrix.

The chunks of data are then given to a number
of “worker" processes, which go away and do the
sums. When a worker finishes, it gets more data,
and so on until all t' » data has been processed.
The results are then collected hy the master
process, and repnrted in the usual way.

Apnlications which can benefit from this
approach are those operating on large matrices of
data, performing functions such as matrix inversion,
Fourier transforms and so on. These include stress
analysis, image processing, graphics and signal
processing.

It is mych cheaper to link 10 Transputers
together than tn try to huild a processor 10 times
as fast., And even if signals were transmitted at
the <peed of light throughout a system, that is
without any delays at the logic gates and so on,
there would still be a finite 1imit to the number of
instructions that could be processed in a given
time. Linking processors in para'lel overcomes this
prohlem,

Yale has used the master-worker technique to
search a data base of DNA sequences, where rach
worker is given a pair of DNA sequences to cumpare.
Using an Intel iPSC-2 hypercube, Yale redured the
search time from just under four hours on a single
processor to just over four minutes with 64.

The cecond way of "parallelizing” a problem is
to huild a trellis of processes, where each node of
the trellis attempts to calculate a state based on
the states of inferior nodes., When it has enough
data to go on, it generates a new state.
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As a result, the nodes one level up the
trellis may recalculate their own states, and so
on. As well as passively waiting for data, nodes
may send queries down the trellis requesting an
update.

An example could be a traffic control system.
The first level of nodes would collect the traffic
movement daca, and control the lights and signals.
The next level up would take local decisions
to minimize traffic delays. A further level would
then monitor higher leve! detail, such as the
effect of roadworks in one area causing jams in
another.

This approach has two very important
characteristics. First, it is transparent - it is
easy to figure out what each part of the trellis
does, because the structure of the trellis reflects
the probiem it is trying to solve.

Second, it is Yncally comprehensible -~ if we
want to change or add a node, it is only necessary
to understand the node's immediate neighbours.

It is not just the ability to solve existing
problems faster that makes parallel processing an
exciting prospect. It may allow totally new ways of
solving problems, which couid not be considered with
more conventional techniques. It may be, for
example, that parallel systems are required to run
neural networks for real-world applications with an
acceptable response time and cost. (Source:
Compyting, 19 October 1989)

Prototype transiation system at the Eyrgpeon
Community

As the portentions year of 1992 looms on the
continental horizon, the paperwork and transiation
work continues to pile up at an ever-acceleratin
rate at the European Commission, the administrative
arm of the European Community (EC). Promising to
speed the Commission on its way to 1992 by speeding
up the time-consuming and tedious translation of
technical documents of the EC's 12 member countries
is a prototype system that the Comwunity is set to
unveil during 1990.

Written in Prolog to run on UNIX workstations,
the EC's Eurotra system took more than seven years
to develep. The project, which cost approximately
$30 million to develop, is considered the most
ambitious machine translation effort ever
undertaken. It also has the potential to save much
more money than it cost. Those cost savings from
Eurotra become apparent when looking at the
aumbers. Every year, the Commission's workforce of
roughly 1,000 translators turns out an estimated
one million pages of text. OUn a daily basis that
means that only five to seven pages actually get
translated. That daily rate is expected to rise
dramatically thanks to Eurotra, which will not
displace workers. By doing an inritial rough
transiation, the system will take away repetitive,
tedinus work, acce¥erate the tran<lation process and
reduce cost.

That translation process was slow indeed with
Systran, the machine translation system the EC has
used since 1976, The sluggish system also had
another drawback. It cou?d only handle translations
between English, French, German and Italian. To be
effective, any machine translation system must be
able to work as well in Danish, Dutch, Greek,
Portuguese and Spanish .. the ather languages spoken
in the EC member nations.
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In 1983, when the furopean Community consistaed
of 10 member countries, translations belween ceven
'anguages, or 42 language pairs, were needed. After
Spain and Portugal were admitted to the EC in 1085,
transiation requirements exploded, as aid the
complexity of the Eurotra project. 1lo tarkle the
r?quisite 72 Vanquage pairs, the original
5'/2-year time-frame was extended to <even years,
and the budget for Euretra was infiated by
approximately $7 million.

From the outset, the F{ was aware that nro
generalized machine transiation system could
compietely rover all subject areas. The pratatype
system, which acknowledges thece Timitations. was
therefore restricted to one subject area,
telecommunications.

This was not an arhitrary choice. The
tetecommunications field was picked hecause the F(
aiready had a data hase rontaining well-established
multilingual terminnlogy in this <ubjert area.
However, the single-subjact system sepems to he a
short-term solution.

The telecommunicatinns data base currently
contains 12,000 terms, a number that may mushroam to
15,000 once it is updated with the latest
telecommunications concepts. Neverihelegs, the
telecommunications topic is still tricky n terms of
terminology.

The inner wnrkings of the pretotype Eurctra
<ystem are Aven mare complex than the
telecommunications terms it is trying to translate.
Furotra’s <tratified transfer mode! operates in
three phases. First comes the analysis of the
source language, followed by a transfer te the
target lanquage and then a synthesis in that same
lunguage. Eurotra starts by analysing the cource
text in stages. As it proceeds thraugh those
stages, the representation of tne text becomes
increasingly more abstract. The Furatra framewnrk
contains seven such levels of representation.

Eurotra‘'s core software and debugging tools
are written in Prolog. The menu-driven facilities
and stand-alone utilities, as well as the data
base and text-handling subsystems are all in the
C Tanguage. Orce the rules for a certain level
are written, they are compiled into Prolo
statements that can be run with a specially written
program that performs conversinn from one level to
another. The system al<o makes use of standard UNIX
utifities.

furotra run<s on A variety of UNIX machines,
including workstations from Hewlett-Parkard (n. and
Sun Micrasystems Inc., which are scattered
throughout the Commission's Belgian farilities.

The system consists of five major component<;
the rule campiler, the rule interpreter, the data
base, the text handling subsystem and the user
interfare. The rule compiler compiies a file of
linguistiic rules into Prolog clauses. Written in C,
the compiler uses UNIX utilities surh as a parser
generator and a lexical analyser. Using the
compiled linquistic rules, the interpreter maps the
structure and features of the text from ane level to
the next. An associated generator refines and
modifies the output of the translatoer.

Eurotra‘’s data base, which supparts Structured
Query language, stores linguistic rules or lexiral
items. Still under development, the data base will
ultimately contain an on-line dictinnary of
approvimately 20,000 rules. The text-handling
sub-syctem <erves a< the interface between the

actual text and sub<equent stages of the tranc<lation
process. The ariginal sub-system,  which had a
nurber of limitations, i< now being replaced by a
mare comprehensive sy<tem based on the Standard
Generalized Markup langnage {SGHL).

The final Eurotra component is the user
interface. Users have a choice hetweon two
interfaces — the menu system, designed to furnish
novice users with easy access tn the system, or the
command interpreter. The command interpreter
provides all of the menu features plus evtra
capabilities, such as a tracing farility that
enables a yser to sea the order in whirh rulec are
executed.

Although only a prototype at thic point,
Furaotra is none the less a powerful system that will
provide £ Commis<ion users with full facilities to
develep and test their own programs. The
appli-ations software alone comprises abou'

300 <ource code modules. (Reprinted with: permic<sion
of DATAMATION" magazine®, 1 Hovember 19R7,

ropyright by Techniral Fublishing Company. A Dunn
and Rradstreet Ccmpany - all rights reserved)

A_firm FOD! standard has_vendors scrambling for a
piece of the actign

After two years., systems integrators are
finally starting to get what they need irom the
Fiber Distributed Data Interface: 3 full complement
nf products from a growing crowd of network
equipment vendors.

Ry earl, this year, the complete 100-Mhit/s
FODT network standard may well be in plare,
buttressed %y in!oroperaglo network bridges and
routers, VhEbus interface boards to systems on the
network, and function-rich network-management
protocols. Original-equipment manufacturers can
even lnok forward to FDOI chip sets that will
compete with Advanced Micro Devices Inc.'s SuperHet
set.

The F0DI <tandard is based on the use of
fibre-optic cable as a transmission medium. An FDDI
network is configured as two active,
counter-rotating rings; each ring can he up to
100 km in circumference, and stations can he up to
2 km apart. The cost of an FODI-to-Ethernet
connection, which only a year ago was $25,000, fell
to about $12,000 when Fibronics Internatinnal Corp.
of Hyannis, Mass. introduced a router product that
offers dual local-area-network interfaces.

Interoperability testing for FODI products ic
not yet in place and neither i< te<ting of Jarge
networks of 100 or mgre nodes. The Advanced
Hetworking Group will eventually address the
interoperability problem with its testing centre.
Tepsting large netwnrks is a more difficult knot for
the Advanced Networking Group to unravel, mn<tly
heratuse there are not many large FDDI netwarks in
operation.

Optical components are just as critical ac
crhips to FODT. To solve compatihility problems,
three electronics giants - ATAT, Hewlett-Packard and
Siemens - announred an internatianal multisourcing
agreement. The companies have agreed to define a
rommon packaqge and pinout for FODT transceiver
romponent<. Another major player in the FNDI
nptical component market is British Telacom &

Du Font Techrnlogies Inc. of Wilmington, Oel. BRIAD
has just announced a transceiver that is fully FODI
compliant. It will he availahle in sarly 1090.
(See fiqure on page 29.) (Extracted from
tlectronics September 1990)




- 25 -

Paperless tradiag

Paperwork accounts for up to 10 per cent of the
cost of world trade today. The lack of paperwork,
in the form of late arrival of necessary export
doruments and other forms essential for the flow of
cargoes, can cause marked delays in the shipment of
aoods across national boundaries. Those facts
provide two solid reasons for Electronic Data
Interchange (EDI). according to advocates of the
technology. EDI substitutes the time-consuming and
resource-intensive physical movement of trade
documents such as bills of lading, invoices and
letters of rredit with the transmission of computer
data over public communications networks in
internationally agreed formats.

But while international pressure for the use of
EDI is mounting, Asian countries are finding that
introducing paperless trading is far from easy.
Local conditians and technical difficylties conspire
to make the start of a technology that reshapes the
business a complicat. * affair.

Pressure to adopt EDI is mounting on
manuyfactuyrers, traders, hanks and shippers
world-wide. Organizations such as customs
authorities in 1ndustrial nations are promising to
give preference to goods processed by EDI over those
arcompanied by paperwork. B8oth UK and US customs
authorities have stated that they will process
80 to 90 per cent of their trade documentation
electronically within three to five {ears. and that
aryone presenting paper documents will be sent to
the bark of the queve. Larger trading conrcerns in
the US and Furope are also using FDI as a rriterion
for choosing trading partners.

Advocates of EDI say that it provides faster
turnaround of orders, increased cash flow and
reduced inventory. Savings to individual companies
and whole econamies from switching to EDI will mount
impressively, according to experts.

Certainly costs can mount up fast with the
present approach to documentation. Preparing
documents and transmitting them back and forth makes
up just aone segment of the cost. Another is the
expense of warehousing goods destined for expnrt
while the paperwork catches up with them. Trade
paperwork currently costs the United States
$US 7 billion a year, while the European Community
spends a <taggering $US 10 billion annually te
process its trade documents manually.

Each transaction can be simplifiea. Without
EDI A simple order will involve the passing of
contarts and confirmation< first from buyer to
supplier and then the other way. At Jeast two
formats for the trade information will he defined by
the buyer while a third is defined by the supplier.
With FDI, a predefined contract format is used; no
written confirmation is required, and no re-keying
of the sales contract is needed.

In addition tn saving paperwark this alse
speeds fulfilment of orders. Banking servires to
overseas traders also stand to benefit from EDI.

Current concervative projertions suggest that
at least 400,000 companies world-wide will have
implemented EDI by 1995. Already, some
?2.000 organizations in the UK use £DI, as do 500 in
rontinental Furope, and about 10,000 in the United
States. In May 19AR five major ports in Japan began
to use the <ystem. Singapore affirials have <caid
that its Tradenst FOI network <ervireg, intronduced
esarlier this year, may be extended to its partners

in the Association of South-East Asian Nations,
including Thailand, which has bequn using EDI for
customs clearance 3t some of its major ports.

Meanwhile, the world-wide market for EDI
systems is growing at a rate of 40 per cent a year.
According to the US research ?roup Link Resources
Inc., EDI generated $US 30 million in 1986 - a small
fraction of the $US 200 million erpected to be the
vaiue of the world market for EDI next year. At
that point, says Link, the market will begin to
expand by 50 per cent per year. The ENl bandwagnn
is already rolling, and in coming years it can only
move faster. (Source: Asia Technology.

October 1989)

Synthetic diamonds in applications

The Japanese are becoming increasingl
interested in diamonds - but for reasons that have
nothing to do with aesthetics. Diamand possesses
qualities that engineers find highly attractive.
First, it has the same crystal structure as silicon,
the fundamental element of the semiconductor
industry; it also has certain advantages over
silicon from the electronic engineer’s point of
view, such as being able to withstand higher
temperatures, high doses of radiation and other
stresses. Add the fact that diamond is the hardest
mineral known, and it is clear that semicconductors
made of diamond should be well-suited to the harsh
environment of outer space.

At least three Japanese companies have
accomplished the first stet in creating diamond
semiconductors — using light-emitting diamonds in
electronic displays.

Working in collaboration with
Professor A. Hiraki of Osaka University’'s Faculty
of Engineering, researchers at Osaka Diamond
Industrial Co. have shown that natural dianonds can
be made to emit intense blue Tight by creating small
nicks in their crystalline structure. The next step
will be mass production of the light-emitting
diamonds for use in outdoor applications, such as
traffic signals and advertising displays. The
immediate advantage of the discovery, Osaka Diamond
offirials explained, is that the treated diamonds
are cheaper to manufacture than existing substances
used to produce blue light, surh as silicon carhide
and zinc selenide, even though the diamond's Tight
is brighter.

Canon and Sumitomo Electric have al<o develnped
thin films of artificial diamonds that emit hlue
light. The basis of this work is chemical vapour
deposition (CVD), a method of producing diamond filim
under ltow pres<ure by hreaking down a compnund that
contains carbon. Researchers have used <everal raw
materials for this process, including saks; but
methane gas has been the mest rommon.

(VD is actually the key to the new interest in
diamnnds. The only method used until now to
synthe<ize diamonds involves very high pressures and
.emperatures, Even GF, the American giant that
invented the high-pressure technique 1n 1955, is
working hard on CVD technology which, it says,
offers a "dramatic departure” from conventional
methads.

"The significant part of (VD technnlogy,” says
Karun Ohka, director and manager of A<ahi's R&D
Division at Chiba, "is that it can depocit diamond
as sither a thin nr a thick film, and we can rover
an area up to 4 in. by 4 in. Synthetic diamonds
crrated by an earlier technology are more expensive




to produce, and are limited to 4 wm in size.”
(However, Sumitomo Flsctric Industries hac announced
that it can mass-—produce plate-<shapad synthstic
diamonds with sides measuring vp to 12 sm in
diameter.)

While several facilities are attempling to
develop diamond semiconductors, notos'gﬁha. “they
are still not successful because of the diffirulties
in deviting a method of growing synthetic diamonds
epitaxially™.

The secand ohstacle, continues Ohka, is
fabricating a particular type of diamond
cemiconductor. While some natural diamonds have
p-type qualities, and p-typ. diamond semiconductors
car. be synthecized, rone has yet produced a
practical n-type diamond materia._. The effort by
Sumitomo €lectric illustrates the difficulties; one
of the materials that it produced fulfilled most of
the need<, but had too high an electrical resistance
to be practical.

P-type diamond semiconductors, for example, are
made by doping diamond with the element boron. "To
praduce an n-type semiconductor, we have to dope
with nitrogen or phosphorus,” explains Ohka.
“However, the crystalline structure of diamond,
while similar to that of silicon, is al<o denser.
Bacause of this, the spacing between diamond atoms
is tighter and there i< less space for dopants to be
accepted.” Thus the same qualities that maks
diamoad tougher and more reliable than silicon also
maks it difficult to work with. The prognosis:

Ohka estimatess that diamond semiconductors will not
be available for about five years.

(VD diamond will find other applications hefore
that, in heavy industry. [Idemitsu Petrachemical

Co. Ltd. has developed durable machining tips made
from a ceramic coated with a thin diamond fiim. The
new technolngy solves a common problem of tools that
comhine diamond with ultra-hard alloys - the fact
that the diamand coating tends to separate from the
base material.

The drawback to any diamnnd tool i< that, at
high temperature<, diamond chemically interacts with
iron. This will limit the market for diamand
thin-film tips te machining prerious metals,
titanium and alloys - a market estimated at only

$tS .S million. There is also the questian of
sxisting patents held by other firms on
ceramic/diamond thin-film tools.

Tool< roated with the films have longer lives,
superior slectrical properties and better machanical
strength. Sn applirationc targeted by Idemitcu
caver cutting not nnly metals and non-ferrous alloys
hut al<o fibre-reinforced plastics. Markets that
shnuld respond to the technology therefore include
the aerospare, automotive, elertronics and precicion
machinery industries. (Source: Asia Technology,
October 1989)

Supercomputing gets 3 foot in the door

long the preferred tool for meteorology.
genphysirs, aerndynamics and mathematics ressarch,
supercomputers are now coming to roost in the
chemira) process industries ((PIs). Pharmaceutiral
companies, the CPI<' supercomputing pinneers, are
empinying the high-<psed machines to madal complex
hiomnlecules and thus narrow the search for drugs
with the rigkt attributes. Supercomputers al such
firms ac Du Pont Co. {Wilmington, Del.) and
Monsanto Co. (St. touic, Mo.) are heing used n much
the <ame fashion for studying synthetic polymsrs.
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Surprisingly, howevsr, many computationally-
intensive applications, such as process decign ard
optimization, have yet to tap supercomputing’s
power. The reasons, say participants in the fiald,
are: the abundance nf conventional romputers,
which, although less powerful than the
supercomputers, are more easily available to users;
a lack of software written specifically for
supercomputers;: and a dearth of trained people to
develop appropriate (Pl applications.

Meanwhile, survays forecast a burgeoning US
market for supercomputers: sales will shoot up to
about 39 billion in the early 1990s. That is cnod
for supercomputer users, <ince rising shipmentc will
cut hardware costs anc make it easier for
programmers and others te develop software
specifically for supercomputer<s. Most new
supercomputers now sport many of the off-the-shelf
components, including the microprocessors used in
decktnp romputers.

In the US, federal fundirg of supercomputinn
terknnlaqy has bhoosted its presencs on many rallege
campuses. There is a Supercomputing Center at
Carnegie-Mellon University and at the University of
Pitt<burgk, and machines have been arquired with the
assistance of the US National Science Foundation at
the John von Neumann Superccmputer Center
{Princeton, NJ]}, the University of California
(San Diego). the University of [1linois
(Urbana-Champaign) and (ornell University
(Itksca, MY). State governments have also
establiched facilities, usually near rnliege
campuses, in Minnesnta, Ohin, Tevas and Alahama.

The latest federal initiative is ta hook up
these machines and some cof the supercomputers at
national laboratories via a 3-yigabit/s wide-area
network; transmission at this speed would enable a
camputer program to run on multiple supercomputers
simuitaneously.

Maanwhile, activity in at leact nne
supercompyter application, process do<i9n and
nptimizatior, has been relatively slow 1n gearing
up. Neither at (PI companies themselve<, nor at
engineering-construction or process-technnlogy
firms, has any comprehensive program involving
supprcomput ing and proresc design been announced.

Another potential application is to "reverse
engineer” 3 rhemical product, by analysing its
<tructure, then working backward to the mnct
energy-efficient, economiral method ef producing it
from hacir building blarks. Such a process wouid
require sxtensive mnlerular modelling as well ac the
colving nf rompley procesc flowshepts ta decrribe
all the manufacturing steps. (Futracted from
Chemical Engineering. Dacembar 1919}

Stacking yp the memgry power

BRritish technology start-up Anamartic has
shipped the world's first working product phased on
waferscale integration technaloqgy.

firct <samples of Wafer Stark, the 160 Mhyts
fast-acress solid-state mass staraqe memnry product,
have already hesn <hipped to US business rnamputer
maker Tandem, which i< ane of Anamartir's barbers.
Other rompanisg have alsn hepr cigned up as<
rustomers and full-scale produrtion will heqin sarly
in 1990,

Salid-<tate macs storage is idsal fnr large
computers doing jobs <uch as trancartinn Ernro<<inq
in a bank where information need< tn he shunted bark




and forth between the computer and ts memory at
high speed. Typical disk drives taks around 20 ms
to get hold of a piece of data whereas solid-state
devices can do it in 220 n< or 0.0 .

This technology has a broad application in
multi-user computer systems and in any application
that suffers from a performance bottleneck caused by
the memory disk.

Wafer Stack cnncists of eight 6 in. wafers of
silicon each carrying 202 Fujitsu 1 Mbit DRAM memory
chips together with control logic and
interconnections. The wafers are made by Fujitsu
and use a 1.3-micron (MOS chip technology.

The wafers are mounted on a board and stacked
vertically as up to four pairs packaged back-to-back
in a wodule. However, there is enough room to pack
eight pairs of wafers in the package which would
allow Anamartic to produce a 320 Mbyte memory. And
by upgrading to 4 Mbit and maybhe 16 Mbit DRAM
technology the company could produce mass storage
memories with capacities of up to a staggering
5 Ghytes in a package only slightly bigger than a
shece box.

The Wafer Stack package measures 81/2 in. by
5 in. by 15 in. Even faster access times could be
achieved using SRAM memory chips getting average
mass storage access times down to less thaa 75 ns,
although this would mean storing only one quarter
the amount of data.

Non-volatile systems needing no battery back-up
and consuming less power could be made hy using the
new generation of flash memory chips, although these
take longer to store data and are therefore better
suited to recall-only applications.

Now 202 1 Mbit DRAMs give a maximum of
25.25 Mbytes of memory on each wafer; so to get
160 Mbytes from eight wafers means that Anamartic
has to squeere some 20 Mbytes of memory out of each
wafer and that works out at a yield of working
memnry of around 80 per cent.

However, Anamartic makes use of the working
parts of faulty chip die by dividing each one into
four separate areas (called tiles) so that up to
three quarters of a damaged dies can be used for
storage.

Each wafer is individually interrogated hy
caftware running on test equipment to determine
which partions of the device are usable. Working
memory chip die, even those with only ane ucable
tile, are interconnected to form a single <piral
path of usable storage running from the rim to the
centre.

This interconnection is done in software by
programming the logic elements added to sach 1 Mhit
DRAM die tn make ronnections with two of i's
neighhours. Hardware connecztions exist which allow
each die to talk to all four of its neighbours; all
these cornections are used when testing the wafer
while two on each die are ysed in the working wafer.

It is this software interconnection technology
that hag given Anamartic the edge and allowed it to
cscroed where a nimber of others have failed.

But the<e technical difficultiss could be
nothing compared to what may happen in the
market .place; now everyone knows waferccale
integratinn works it will not bs long hefore
competitinn emerges. (Source: Electronjcs Weekly,
1 Novemher 1989)
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Aid for_the deaf

International Businesc Machine< has introduced
a system to convert typed words into voice for
transmission on the telephone. The system will
increase the range of tasks that deaf people might
accomplish in the workplace and at home. The
Phonecommunicator system uses an IBM PC. Each
conversation begins with a statement that a deaf
person is on the line. A hearing person could type
in messages or a Touch-Tone phnne keypad. The deaf
perscns's computer would then display the mes<age nn
its screen, and would present varion< pas<ible words
typed in, since each button on a Touch-Tone phone
represents three letters. A. Sonnstrahl of
Telecommunications Devices for the Deaf <ays the
~,stem is slow, but is better than nothing. What is
cally needed, says Sonnstrahl, is a portable system
that translates voice to typed words.

A similar system was introduced by Ultratec
in 1980, but it was withdrawn due to complaints
about the system's slowness. IBM will compste with
other makers of telecommunications devices for the
deaf (TDDs), which gonerally require devices at hoth
ends of the phone line. ATRT has <aid it will soon
offer a service to translate {0D-typed words into
voice. Some phone companies now have operitors with
T0Ds to act as interpreters for call recipients who
do not have TDOs. Some 21 miliion people in the US
are classified as deaf or hearing-impaired, and
there are some 200,000 telephone devires for the
deaf now in use. (Extracted from New Ygrk _Times,
13 Decembher 1989)

Minicompyters configyred on_file servers

Sun Microsystems is introduring two
minicomputers configured as file servers. Both the
high-end Sparcserver 490 and the entry-level
Sparcserver 1 are based on the Scalable Processor
Architecture (Sparc) redured instruction set
computing-based chip. The Sparcserver 490, which
comes with 32 Mbyies of main memory and 2 Gbytes of
storage, has a performance of up to 22 Mips. The
Sparcserver 1, which comes with 8 Mhytes of main
memory and 654 Mbytes of disk storage, will be
available in early 1990. The file servers allow Sun
to compete against Digital Equipment and IBM in the
minicomputer market. (Extracted from Compyterworld,
11 December 1989)

Mew fyzzy-logic-based Expert Machine

Apt Instruments has developed a
furzy-logic-based Expert Machine using digital
electronics switching from the company's traditinnal
analag electronics, because digital fit hetter into
the standard digital engineer’s picture of a control
system. The machine, however, is <lower and more
expensive than analog-based machines. The Expert
Hachine operates by using the many shades of grey
hetween trus and falce, ac i¢ the rage with all
furzy-logic controllers. fach et of rulec handies
a different aspert of the control problem, and is
periodically monitared hy a separate set of ryles to
ensure the system i< aperating properly; if it ig
not, the monitor directs operation to the proper set
of rules. The Expert Machine is being developed for
non-control applications. (Extracted from
Electronic Engingering Times, 11 Deacember 1989)

GaAs chip technology improving

Galliom ar<enide (GaAs) digital chip technolngy
it improving, and i< hecoming more practical to
use. Its hi?h—spppd capabilities make it
well-suyited for <upereompulers, military squipment
and data communication (i.e., televisiong,




telephone, real-time imaging systems, graphics data
basec<). Although sales of digital GaAs were only
$51 million for 1988, many companies such as Cray
Research (Chippewa Falls, WI), Prisma (Colorado
Springs, (0), KOR Electronics (Huntington Beach,
CAY, gciteq Electronics (San Diego) and Martin
Marietta Space Systems (Denver) are using GaAs chips
provided by vendors such as Gazelle Microcircuits
(Santa Clara, CA) and Vitesse Semiconductor
(Camarillo, CA). Several reasons for the low sales
of digital GaAs IC< are relatively high (0.8 micron)
gate length, lack of TAB pa-kaging, awkward design
tools, and lack of a decrease in wafer costs.
(Extracted from Clectronic Engineering Times.

27 November 1989)

Fastest neyral microchip tools

California Scientific Software (Sierra Madre,
CA) is developing tools for the HA4, the fastest
neural microchip world-wide, with Intel.
Freviously, the fastest board-level neural simulator
ran at 'l militon connertions per seccend, arnd
70,000 connections per second for a l-neuron chip
from Fyjitsu, but the N64 is capable of producing
2.5 billion connections per second. The N64 uses
more than 200,000 transistors to simulate a netwnrk
with over 8,000 connections. (5SS has designed an
integer arithmetic model instead of conventional
floating-point arithmetic, resulting in the superior
speed. Intel is designing a development system to
broaden the neural chip market. (7S claims its
BrainMaker snftware ic the fastest simulator
available. Already several Intol customers are
using the chip in its raw form, even before Intel
has developed the developmental tonls. The article
further discusses operations and expectations of the
N64 and BrainMaker. (Extracted from Electronic
Engineering Times, 20 November 19R9)

"XT-gn-3-card”

Chips & Technologies is working on an
"XT-on-a-card" that could shrink hand-held personal
computers (PC<) even further. The b?ard is slightly
larger than a credit card and about '/4 in.
thick. It is said to unite chip-nan-berard and
surface-mount know-how. The (&7 product includes
three layers: the processor layer, including an
8086 chip, 512K of memory, and a (GA-compatible
graphics adapter; a cecornd layer with floppy disk
controller, hard disk controller and serial and
parallel interfaces; and the third layer with the
1/0 connertors within. V. Mahendroo, director of
cerporate marketing, says an actual product is not
being announced now., but the board is heing built
with CAT siliron and other components that are
currently antainable, so the period from develapment
to market chould be ralatively brief. (Extracted
from [rformation World, 27 Novemher 1989)

Interesting new poriable

REC Computer (Rockvills, ™MD) will intraduce a
portable computer containing a fax board, <canner,
printer and celiular phone which will hs available
from mid-1990. The 20 1b, 3B6S5SX-based mackine will
be the <ize of a lunch pail and have detarhable
peripherals opening from the bark of the srreen.
low- end model will have 1| Mhyte nf memnry and a
A0 Mhyte hard dick: a hi?h-pnd model will have
4 Mhytes of memary and a 100 Mbytes haid dick.
(Fxtrarted from PC Week, ¢ October 1989)

A

New cleaning system

Mitcsuhichi Flertrir and Taiyo Sanso (hoth
Japan) have Jointly introduced a cleaning system
that ran clean such things as printed circuits,
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aqlass substrates, precision machine parts and
nuclear power pipes via blowing submicron ice
particles. Spokesmen for the firms said the system
is seen moving to practical uses in spring 1990, at
first cleaning semiconductors. Mitsubishi Electric
will finish a trial model at its research laboratory
in late 1989, The <ystem eliminates the utilization
of such chemicals ac freon gas and trichlornethylere
that previously were used in the cleaning work.
There are two techniques for making ice particlec,
hinging on the necessary diameter and use. One is a3
spraying method that can generate particles

30-300 microns in diameter, and the other deals with
vaporizing that can generate ice particles as fine
as 0.1-30 microns. (Extracted from Hetalworking
News. 18 September 19893)

New persong] _memgry device

Canon has come up with a per<anal memnry device
that supports a 2-Mbyte memory, sufficient to read
and write as much as 800 pages of data. Field
trials of the credit-card sized Optical Card System
are in progress. The device is comprised of a Canon
0C-10 Optical Card and an RW-10 Reader/wWriter. It
could be used for noting a person’s health care data
(medical images possible), personal irformation
(e.g.. identification purposes) and automchile
histories. The card will be readv for shipment
in 1991, (Extracted from Telephyne,

15 Septembar 1989)

Twg _new_13plops_announced

Compaq Computers will soon introduce two laptop
compyters with performance comparable to that of
some desktop computers. The new portable computers
will be the first notebook-sized machines with hard
disks. Analysts believe that the new computers will
give Compaq an advantage in the market for
Vightweight portable computers anc might even help
the whole market to grow. The faster of the two new
computers is based on an BOC286 micropraocessor, a
more powerful chip than those used i~ competing
laptop computers already on the mark.t. Besides the
use of hard disks, other important features include
disk drives that use the same 3.5 in. diskettes
found in standard desktop computers and removable
battery packs that can enable the computers to
operate for 3.5 hours. The display screen is easy
to read. The new Compaq computers are prired at
$2.4959-4,999, depending on tgo optiens. Users can
choose between 20 or 40-Mbyte hard disks.

A. Seyhold, publisher of a computer newsletter,
believes that MNEC, Zenith Electronics, Tashiba and
other rompaniss will offer similar features in their
new models for 1990. These firms also market
notehnok computers that weigh 4-7 1b, but use di<k
drives requiring 2 in. diskettes incompatible with
standard desktnp computersg, or do nnt use any dic<k
drives at all. (Extrarted from Mew York Times,

16 October 19R89)

Laptop that recognizes handwriting

Grid Systems has developed the GridPad, a
notebook-sized laptop computer that recagnizes
printed handwriting as welil! as <tandard keyhoard
input. It i< designed for users whn recrnrd large
amaunts of data on paper, surh as nurses, delivery
drivers, consumer product representatives, police
officers, census takers and claims adjusters. To
record infarmation, the u<er taurhes an electranic
pen tn the <rreen, where handwritten characters are
recognized and converted to ASCIT text. Signatures
and graphirc can also be stored in a memnry bank,
The <oftware runs nn MS.NOS, and further
appliratinns are being developed, but none are




available yet. (Extracted from Commynication
Systems News, 2 October 1989)

Portable with plenty_of colour

NEC Information Systems (Boxborough, MA) and
NEC Home Electronics (Wood Dale, IL) will debut a
3865X portable computer called the Prospeed CSX.
Features include a 600-x-400-line compensated
twisted nematic (CTN) colour LCD display that can
show 16 colours at the same time from a palette of
64 colours. Two versions will be offered: one with
a 100 Mbyte ESDI hard drive and one with a2 42-Mbyte
STS06 hard disk drive. Standard are a 3.5-in.,
1.44-Mhyte floppy drive; one Centronics parallel
port; an external VGA-compatible CRY port; one
9-pin serial port; and one external 5.25-in. floppy
disk drive port. (Extracted from Information World.
25 September 1989)

Eyrope’s_supercomputer tackles real problems

Software specialists working on the powerful
supercomputer developed under Esprit, Europe’s
research programme in information technology, have
completed the first two programs to exploit its
parallel architecture. The software is now well on
its way to being marketed as a commercial product.

The Supernode machine costs tens of thousands
of pounds instead of millions, yet is as powerful as
existing supercomputers. The computer was developed
by British and French groups as Europe's answer to
Japan's national project to develop 2
"fifth—gen~ration" computer, one capable of dealing
with concepts and ideas insteas ot numbers.
Supernode is now viewed as one of Esprit’s most
important successes, which has given Europe a lead
over both Japan and the US in parallel computing.

The partners in Superncde LI, the current phase
of the project, include Thorn-EMI, the Royal Signals
and Radar Establishment (RSRE), the University of
Liverpool. Ove Arup, the consulting engineers, and
Telmat from France. The first application comes
from a team from Thorn-EMI. It is graphics software
which allows people to depict a room as 3
three-dimensional image on a computer screen and
view it from any angle while they vary the lighting
inside. Potential users include architects and
Vighting specialists.

To show a more realistic picture that includes
diffuse 1ight, the software must set up and solve
very large numhers of linear equations.
Conventianal <erial computers, which process one
pisce of information at a time, would take several
days to produce epach image of a room. Even today's
paraliel computers, capable of performvng soveral
processes at once on a piece of information, would
take a few hours. The software written to e:plovt
Supernode takes between 15 minutes and half an hour
to produce each new image of lighting in the room.

The Supernode computer consists of sets, or
nodes, of transputers - the computer built onto a
single chip and developed by Inmos, the British
company bought recently by SGS-Themson, the
Franco-Italian electronics ?roup Supernode
computer< come in a range of sizec, bringing
together up to 64 nodes, each congisting of
18 transputers. These nodes communicate with each
other to produre the equivalent of today's
scientific supesrcomputers.

The saftware from Thorn-EMI, written in a
language called C, makes use of IG transputers
within a <upprnnd0 computer. The snftware works by
splitting the scene into thousands of areas, each of

which can act as a transmitter and receiver

of light. The program then calculates the
coefficients needed in the linear equations that
describe the interactions between the separate
areas.

The second of the two working applications
comes from RSRE, and airs to find the best way of
simylating compliex systeas such as biolegical
processes, or econom.c scenarios. Such systems are
composed of many discrete elements interacting with
each other by sending messages. They are ¢ifficult
to describe with the limited proc -ssing power of
serial computers; even an parallel nachines the
task is not trivial.

The group's first program simulates the flow of
traffic through a network of roads - 300 cars in an
area aof the Federal Republic of Germany measuring
22 kilometres square. Each transputer is given
responsibility for one area of the map and Supernode
views each car as a process. The cars have to obey
certain rules; they must not exceed a speed limit
and must overtake where possible.

RSRE's current system can simylate eight hours
of traffic flow in five minutes. A serial computer
would take several hours to perform the same
simulation. The idea is to balance the load across
all of the transputers, so that each is working at
its most efficient, and none harder than any other.
(This first appeared in New Scientist, London,

16 December 1989, the weekly review af science and
technology.)
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V. COMPUTER EDUCATION

Global network_of institutions for training and
research _in informatics

Trinity College in Dublin, Tretand, in roncert
with the United Nations University, is wurking on
the establichment of a glnbal nstwork of
institutions for training and recearch in
infarmatics. The project is directed at develnping
countrimss. Fellowships are availahle for third
world nationales who can multiply the hensfits of
Tririty's training In their homs countriss and who
would alson form part of the propa<ed netwoark. for
further information, write to:
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Proefessar F. G. Foster, Chairman, Systems
Development Programme, Room 3044, Arts Building,
Trinity College. Dublin 2, [reland. (Source:
Update, United Nations Centre for Science and
Technology. No. 36, Winter, 1988)

Making child's pley of classroom gutomation

There are two strings to the argument that
pre-school children benefit from computing. The
first is that children who will be wnrking in the
ceal world in 20 years will almost certainly need to
use computers in one form or another. The earlier
they get to grips with [T, the less technophobic
they will be.

The second, more important part of the argument
is that children should be given the best resources
possible at this age if they are to develop a
healthy attitude towards learning itself.

Children®s attitudes towards socisty, education
and the outside world are indeed fairly well shaped
by the time they start at secondary school. If they
can be shown how to use the power and versatility of
computers at an early age, tgey may be more excited
by the learning process.

It is important that the distinction is made
between using computers for an application, as in
business studies or computer science, and as a
resource to help children learn. Lleft to themselves
with a cuitable program. very young children can
enjoy computing and come up with imaginative ways of
using the system. Conversely, if they are told that
computers are just machines for running spread
sheets or data bases on, they could be put off for
life. For example, a group of seven-year-olds 2t
Sheffield who are warking on a project called
‘Ourselves’, have entered details about themselves
onto 3 simple data base and can search it on
different characteristics such as height or nams.
They have not been told they are learning how to use
a data base. tney just see it as a2 tool.

But lTearning a program in BBC Basic was one
experience that many children in the mid-1980s were
forced to endure, and was probably enough to put
some of them off computing for life. Computer
clubs, populated largely by maths teachers and boys,
tended tn concentrate on the prograsming and
electrical side of computing, alienating the less
techie children.

One solution i< nnt to force children to type
in endless lines of code (which invariably have
unidentified and infuriating error< in them) but to
appeal to children’s more natural skills,

A large majority of <oftware far pre-c<hron)
children i< written around the Concept keyhoard.
This is a touch sencitive keyboard area made up of
either 178 nr 256 cells, which can bhe uced
individually or a< groups of relic that form larger
control buttons. For exampls, it could be
confiqured sither as a qwerty keybhoard or to <how
two options: yes or no. Its flexibility appeals to
schools which ran design their own pragrams around
the Concept keybnard and use it for many different
age ranges and levers. [T i< also particularly
suited to disabled children, who may not have the
rontrol necessary tn use a standard keyboard.

Anather <nlution ic the touchccreen, which lots
children <elect program and commands just hy
touching an area on 3 sensitive screen. Childran
use it to learn hand-to-eye co-ordination, being
revarded for picking out the right object on-<creen
with a tune and a kaleidoscope display of colours.

The children can learn new skills without being put
off by a standard keyboard, while the te2chers, who
are not particularly computer literate themselves,
can see instant results without having to learn how
to program.

The question of teacher computer literacy is an
important one in 211 schools, not just those for
disabled children and the training of teachers and
the purchase of hardware have become even more
critical.

Traditional suppliers to the educatior sector
may fird increased competition difficult to handle.
Acorn has responded by making 3 reasonably priced
IBM compatible machine available, as well as its BBC
Hicros and newer Archimedes computer. Microvitec
has recently launched a clutch of PCs for the
eduration sector priced from $R00. while Apple has
cut its prices for the Macintosh. Schools and
colleges can now get a MacPlus for less than £700.
(Source: C(Compyting, 12 October, 1989)

VI. SOfTHARE

Software package_for uyse across networks

Hewlett-Packard has unveiled a saftware
package, NewWave Office, that allows its NewWave
software to be used across computer networks. The
new software allows a user to collect 4ata from
separate systems and reassemble them into one
"object™. The "object™ is constructed manvally at
first; NewWave then records the process so that it
can be automated afterwards. NewWave Office also
includes such services as rescurce sharing, data
access, electronic mail and network management for
network linked clients; they run on MVF, HP-UX, and
05/2. Vendors are starting to develop apolications
for the NewWave system, including a version of the
Excel spreadsheet from Microsoft, a LAN-based F-mail
package from Da Vinci Systems (Raleigh, NC), and the
DynaComem mainframe-to-LAN link from FutureSoft
tngineering (Houston, TX). (Extracted from
Networking World, 4 December 1989)

CAE software packages with BJT models for microwave
designing

EEsof (Westlake Village, CA) has developed
computer-aided engineering (CAE) software packages
that include advanced large-signal bi-palar junction
trancistor (BJT) models used for mirrowave
designing. Microwave circuit designers are
inrreasingly turning to BJTs due to their widened
frequency range (up to 6 GHz amplif.catinn and
20 GHz oscillation), as well as lowsr low-frequency
noise and hetter transronductance than field-sffect
transistore (FETs). However, non-linear rircuitl
simulations require preci<e BJT models. BJT model
testing can be done hy the integrated (AF softwars.
The AMACAT program does silicon bi-pnlar device
mpasurement  while Xtract does large-signal madel
rharacterization. The Libra non-Tinear simulator
and the Touchstone linear simulator {ointly perform
large-signal circuit simulation, whiie Touchstane
alone does <small-signal simulation. Time-domain
simulation ran he done on Microwave SPICE. The
OmniSys software analyses circuit simulatina data
and can <upply initia{ specifications. (Fxtracted
from HicroWaves, November 19R9)

Excel spreadsheet for 05/2 available

Microsoft's (Redmond, WA) Excel spreadsheest (or
05/7 is now availahle. The pradurt can sxploit the
operating system's multi-tasking environment and




directly access memory higher than 640 K. Unlike
Excel for Windows, Excel for ©S/2 can consolidate
worksheets. [t can also support file names as long
as 256 characters, compared to B characters with
DOS. It has an interface that is identical to that
of Excel far windows and Excel for the Macintosh,
and adheres to IBM's SAA (Systems Application
Architecture)} and CUA (Cowwmon User Access)
standards. Customers must have an 80286 or 80386
processor, 2.5-Mbytes of merory, and 05/2,

Version 1.1 or above. (Extracted from [nformation
World, 16 October 1989)

Climate compyter

The World Meteorological Organization (WMD) has
developed a computer program, known as (limate
Computer to bring computerized weather information
management to climatologists around the world.

The program provides software for XT and
AT-compatible micro-computers to manage and analyse
climate data and maintain local weather histaries.
Twenty systems have been installed since 1984 and
80 more are to be installed over the next
18 months. The program is available to
member States of WMD) through their national
meteornlogical services. Data which is generated by
WMO's Worid Weather Watch will eventually be
included in the computer program on a non-real-time
basis.

For further information, write to
R.A. de Guzman, Special Assistant to the
Secretary-General, World Meteorologica!
Organization, 41 Giuseppe-Motta, Case postale No. 5,
CH-1211 Geneva 20, Switzerland. (Telex 23260 OMM
CH; FAX + 41 22 34 23 26). (Source: \pdate,
United Nations Centre for Science and Technology,
No. 36, Winter, 1988)

Chinese_in one_simple program

Researchers at Dartmouth Coilege in the
United States have developed an interactive computer
program to help students pick up nuances in the
Chinese language by using electronic flash cards.

The prograc which works with Apple’s Hypercard
program and opera‘es on Apple‘'s Macintosh is called
Hanzi Assistant. Students hear a pronunciation
recorded in Beijing by Chinese radio announcers and
see the Chinese characiers written out, brush stroke
by brush stroke. The program also offers a
tranclation and phonetic breakdown. ODartmouth hopes
to release the data base commercially on rompact
disc later in 1989. (Source: Bysingss Week,

19 June 1989)

MRP_I1 software systems_expanded

Manufacturing resource planning (MRP II)
software systems are being srpanded to accommodate
new demands, and will thus do more than their
present duties in planning and scheduling all
resources of a production firm, Mare firms have
been taking up just-in-time output, whirh
necessitates that MRP [I systems be more interactive
and timely and more precissly reflect the actual
svents happening nn the plant flonar. HMRP firms have
been examining ways to address the requirements of
the combinatinn <hap by developing their own
Joh-<hop software or by sesking tn team up with
firms developing coftware tailor.made for the shop.
Northeact Data Systems (Burlington, MA) and
MSS ln!ernatinna{ (Columbus, OH) have developed
produrts that address the combination maker.
(Frtracted from Metalworking News, 4 September 1989)
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Internatiogngl network of data bases to_support hyman
gengme mapping preject

With funds from the Howard Hughes
Institute (HHI) researchers at Johns Hopkins
ilniversity (JHU) in Baltimore,K Maryland, are
planning an international network of data bases to
support the mapping and sequencing of the human
genome .

The new data base at JHU, formally named the
Genome Data Base (GOB), will provide access to
primary data and literature ritations and daily
updates of information generated by scientific
workshops, the data base’'s scientific editors and
individual laboratories.

Users will alsn have acress to OMIM, the
on-line version of Mendelian Inheritance in Man,
Victor McKusick's ciassic encyclapaedia of himan
genetic diseases. Other data bases with which it i<
hoped to forge links include the mouse gennme data
bace at Jackson lLaboratory in Bar Harbor, Maine, and
that at the Centre d'Etude du Polymorphisme Humain
in Paris.

The second centre in the network will be
created in London, with the collaboration of the
Imperial Cancer Research Fund. Data from the GDB
will be transferred at the international human gene
macping workshop in the United Kingdom, and at every
suhsequent workshop the data will be updated and
trarsferred to a3 new centre. Eventually there will
be an international network of human genome data
bases. (Source: Natuyre, Vol. 342, 23 November 1959)

India's_sharp sofiware_edge

As the costs of software development and
maintenance continye to spiral, more and more IS
companies are turning their sights towards foreign
shores to keep those costs down and alleviate
shortages of esperienced professionals. One country
that has proven particularly adept at easing those
shart>qges is India, where software skills and a
favourable tax policy are encouraging the world's
major computer vendors to set up software
subsidiaries.

The Irdia impetus in software development
derives from the nation's highly trained workforce.
Significant numbers of workers {ave specific
knowledge of programming languages and familiarity
with hardware, data base concents and applications.
Even more important, Indians possess the vita!l
ingredient in most software develnpment efforts -
fluency in the English language. In fart, India‘s
tabour ponl of English-speaking sngineers and
romputer scientists is second only te that of
Morth Amerira,

Indians have another advantage that makes them
attractive to foreign computsr companies with
pressing software development chores - a relatively
Tow pay scale and a favourable exchange rate for
many currencies,

One company that is capitalizing on these cost
inrentives is Blue Bell, Pa.-haced Unisy. Corp.,
which has teamed up with Bombay conglomerate Tata
[ndustries to form the joint venture Tata
Unisys Ltd. (TUL). The aperation, which hag a
strong turn-key business gning in the States and
furope, has emerged as one of India's leading
snftware exporters.

Sisemens AG of Munich, Federal Republic of
fiermany, is likewice planning to take advantage of




India‘'s software development muscle by joining
forces with its subsidiary, also in Bombay.
Starting in 1990, a new Siemens centre in New Delhi
vill develop software for the Federal Republic of
Germany market .

The software export mode that is currently in
vogue involves contracting with an export vendor or
with system professionals to develop or maintain
applications on_site for the duration of a
particular project.

1f a customer has well-defined specifications,
however, applications could actually be developed at
the exporter’s lgcation in India. After
development, the software would then be tested and
installed at the customer's site. As satellite
communications technology continues to evolve and
telecormunication costs continue to drop. such
of f-site, out-of-country development schemes are
expected to dramatically increase. (Reprinted with
permission of DATAMATION" magazine,
| December 1989, copyright by Technical
Publishing Company. A Dunn and Bradstreet Company -
all rights reserved)

Eyropean_software firms face worid-wide "eclipse”

furope's software and services market will grow
by $70 billion in the next four years but European
companies will be eclipsed b{ globa! US and Japanese
firms unless they become truly world class, warns
market research firm Input.

Europe now accounts for $51 billion of the
world software and services market - and this is due
tr rise to $120 billion by 1994,

The current figure is 29 per cent of a world
total of $178 billion, with furope second to the US
(53 per cent) and before Japan (12 per c~nt).

Working from population figure< and GDP, Input
says Western Europe stands to hecome a very
significant force after 1992.

Western Europe’s population is 350 million
compared with the US's 235 million and Japan's
120 million, while GDP for Western Europe stands at
$4.500 billtion, ahead of th2 US ($4,100 billion) and
Japan ($2.100 billion). (Source: (gmpyter Weekly,
?3 November 1989)

Standards arrival signals_ lower data base prices

Data hase software costs are <et to fall thanks
to emerging standards. These will allow user
companies to swilch emphasis from central data base
products to end-users' applications.

So say the authors of a new fourth generation
lanquage evaluation report.” They alsn belisve
some suppliers are going to find it hard to
survive,

HMartin Butisr and Robin Rloor says SQL, the
emerging standard language for accessing data bases,
will revolutionize the data base market as Unix hag
the hardware market.

They say Gracle will encounter market
recistance if it doss not uncouple its software
tools from its data bace, and (hat ths numher of
competitors building gateways intn its data ba<e
will eventually fnrce its hand.

* 4GLs: An Evalvation and Comparison,
Martin Butier and Robin Bloor, Novemher 1089,

While praising Oracle’'s computer-aided software
engineering (Case) product set, the report says
performance deficiencies in its fourth generation
language and data base management system are
bececming more visible.

The report praises Softwore AG's offering as
market leader in terms of quality and adds that
fourth generation products which are designed with
end-users in mind, like Focus and SAS, should
continue to do well.

Uniface is the fourth ?eneration language most
likely to thrive as the ability to connect
applications and relational data base management
systems becomes increasingly impartant in the
marketplace, according to the report.

Uniface, also known as Fastbuild, from Sybase,
is tipped ahead of Accell/SQL from Unify, which is
described as a "very competitive offering”. Both
will prosper as the Unix market builds up steam, and
Uniface will do well in the DEC VAX market.

(Source: (ompyter Weekly., 9 November 1989)

Translator_changes 10 pc_packages

System Compatibility's version 4 of the
Software Bridge translator package converts
documents hetween 16 different PC wnrd processing
packages.

The package is designed to provide converted
documents which look and function as if they were
created on the target word processor with soft
carriage returns, tabs, bold face, underlining,
superscripts and subscripts.

Software Bridge reads and converts files
directly from data discs, with as few as three
heystrokes. Automatic document insertion allows up
to 250 documents to be placed in the conversion
queue with straightforward menus and prompts.

This latest version also includes SoftScan, an
ASCII to word processing document encoder. It
maintains the page layout and converts documents to
and from ASCII and the word processing program.
Text converted with SoftScan is ready for editing,
printout or telecommunications ismediately.
{Source: Electronics Weekly, 15 November 1989)

Software engbles design of complex 32-bit chip

Complex 32-bit microprocessors can now be
decsigned by engineers on their desktop PCs.

Design software from Canadian company Design
Workshop, which runs on the Apple Macintosh, has
already bheen used hy Motorola during the development
of its 68030 microprocessor.

toosely bacsed on Calma’'s GDSIIT lanquage, dw?000
was designed to be familiar to users of industry
standard packages, reducing the need for manuals ang
training. The program uses 125 basic commands in
place of the 500 in earlier software. The
difference can be made up using routines based on
the shorter ingtructions.

A layout with up to 64 levels can be handled,
matching the program< running on mainframe
computers, without running noticeahly <lower.
(Source: Electronics Weekly, ?9 Novembar 19R9)

Declaration to solve Soviet software protection and
production problems

tast summer, an unofficial delegation of Soviet
and Western officials, IS vendors and lawyers met to
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come up with solutions to the Soviet Union's
software production and production problems. The
end result of the informal East-West get-together
was a landoark declaration seen as a promising first
step towards boosting both Soviet and foreign
software business.

On the Soviet side, there can be littie doubt
that the software industry is in serious trouble.
One senior researcher at the Soviet Academy of
Sciences estimates that locally developed programs
represent a scant 3 per cent of the country’s
installed base of software, most of which is derived
from pirated Western products.

Unlicensed copying of programs has severely
stunted the Soviet software industry. To nurture
growth in that sector, the communist country must
confront some politizal, cultural and legal issves
embodied in the concept of iniellectual property
rights.

Until recently, the Soviet Union relegated
intellectual property to the public domain. In
1984, the Soviets passed a copyright law that allows
artists to retain the rights to their own work. But
thi< law does not apply to the creators of computer
software.

In the absence of such a law, copying of
software, whether foreign or domestic, is perfectly
legal in the USSR - and rampant. Russian language
derivatives of MS-DOS, MVT or RSX-11, for instance,
are freely reproduced and distributed by such Soviet
agencies as the State Committee for Informatics and
the Electronics Ministry. These nperating systems
run on machines that fall into the Soviets' three
main computer categories: the IBM 370-compatible €S
series, the POP-11-compatible SM systems and various
types of IBM-compatible PCs.

Below the government Vevel, anyone with access
to hardware can also copy programs at will., Some of
that copying is going on in high-tech co-operatives.

But, by now, the majority of the Soviet IS
community are aware of the magnitude of their
country's software problem. goviet programmers in
particular have begun to realize that intellectual
property rights are central to their success.
Western software companies are equally anxious to
sort out the software rights issue so that they may
start receiving Soviet royalties. [t was this
convergence of East-West interests that made the
Pereslavi-Zalesskiy Forum possible.

Held in late June of this year, the unofficial
two-day conference attracted some 60 participants.

The _real work

The work actually began three weeks before the
conference, when a small group of Soviets and
Westerners met in Moscow to prepare a draft
declaration of Soviet software regulation guidelines.

The key tenets of the declaration state:

- "Software industry ... can only develop if
there are effective legal and ethical
protections against unauthorized copying:

- "The roncept or intellectual property plays
a key role in estahlishing the software
market: this means that the owner's
permission i< required before a program may
be copied and used;

- "Voluntary observance of the socially
accepted moral code is the key factor in the
development of the software industry, since
illegal copying of software is difficult to
detect;

- "The change in morali.y will prompt changes
in national lTaws and will, at the same time,
serve as a guarantee that the relevant laws
will work in practice:

— "The task of the software industry ... is to
cater to the needs of end users and to
provide them not only with their own
programs but also with a wide range of
support services, training, maintenance and
upgrading."”

The declaraticn, which is already heing used as
a model by Eastern Bloc countries, has been signed
by companies in Czechoslovakia, Hunqgary and Poland,
all of which use Western software. However, while
the Pereslavl-Zalesskiy Declaratinn is clearly a
step in the right direction, it is no panarea for
the problems that plague the Seoviet IS industry.
{Reprinted with permission of DATAMATION"
magazine, 1 December 1989, € copyright by
Technical Publishing Company. A Dunn and Bradstreet
Company - all rights reserved)

Systems solytion_to pollytion

A long chain of environmental crises has
mobilized the West Germans into action. Today, much
of that action revolves around automation,
specifically supercomputers, which power simulations
boin? used by researchers in government and industry
to clean up the current environment and forecast
future environmental conditions. Catastrophic
conditions such as the greenhouse effect are
decidedly global problems that environmentalists
everywhere are worried about.

Spotting such conditions and bringing them to
the public’'s attention is the job of such
organirations as the European Centre for
Medium-Range Weather Forecasts (ECMWF)} in Reading,
UK, which works with the Max Planck Institute in
Hamburg. Thanks to computer simulation, ECMMF
researchers are now able to offer more than vague
warnings about the serious damage done to the
environment by such practices as burning coal and
0il. Armed with the data from thece simslationg,
they can provide scientific evidence based on
realistic models.

Using various telecommunications networks, the
ECMWF routes its atmospheric data to the computer
systems of its 17 member countries. The main
customers for the centre's medium—range forecasts,
which track weather conditions for roughly one month
at a time, are organizations within the
agricultural, marine, energy-planning, land
transportation and, of course, environmental and
pollution control sectors. In addition, the ECMWF's
data assimilation set, which consists of more than
70,000 global fields, has been used extensively by
scientists and governments all over the world.

Although the centre’s main mission i< weather
prediction, it designed its "spectrum" modelling
tool to examine long-term atmospheric changes, as
well.

While the approach taken by model builders and
computer manufacturers has besn reasonably
successful so far, a much more comprehensive




strategy will be needed to tackle the enormrus task
of non?loring and predicting the long-term effects
of various substances on the orone layer. The ECMWF
itself is working on creating a model that will
project the long-term consequences of ongoing
environmental changes.

ECMWF 's West German partners in this effort are
the Max Planck Institute and the Deutsche
Klimarechenzentrum, a national climate research
centre also in Hamburg. The focus at the
Klimarechenzentrum is on the long-term effects of
carbon monoxide on the earth's atmosphere.

To determine those long-term effects with a
better degree of certainty, researchers need better
models and machines. That opinion is voiced by
Ernst Maier-Reimer, a senior scientist at the
Max Planck Institute, who says that “the ability to
simulate what the earth's climate and atmosphere
will be 20 years from now is still not far encugh in
the fyture. We should be able to simulate at least
50 years ahead™.

To put more comgutntional myscle into the
machines, the Federal Republic of Germary, under the
auspices of its Research Ministry, is working on a
high-capacity supercomputer with paralliel processing
capabilities called the Suprenum. The computer,
which is being designed primarily for experiments in
fluid dynamics, will al<o assist scientists in
climate research related to ozone layer damage and
the greenhouse effect.

Outside the governmental research realm,
private industry in Germany is also keenly
interested in applying IS technology to help
wmonitor, simulate and, in some cases, repair damage
that has already been done to the environment.
{Reprinted with permission of DATAMATION™
magaiine, 1 December 1989, € copyright hy
Technical Pyblishing Company. A Dunn and Bradstreet
Company - all rights reserved;

Software systems_have mych to gain from artificial
intel]igence methods

Many software developers still mistrust the
artificial intelligence approach to building
computer systems. As 3 result, most knowledge-based
systems in use today are isolated from mainctream
computer systems which remain largely unaffected by
Al developments. The time is now ripe %o embed
Al capabilities in general, and expert systems in
particular, within traditional software systems.

Already, Al is starting to make its impact in
the data base arena. In addition, the first expert
system specifically optimized for software
developer< has hecnme availabhle. Further moves tn
exploit Al within cases are already afoot.

One of the most celehrated examples of the
application of Al techniques to extend current data
base technology is Postgres, described by Relational
Technology as the successor to the Ingres relational
data base. Post?res is still at the research stage,
but RTI's Michael Stonshraker has outlined its
de<ign goals in a series of papers called, not
unnaturally, "The Postgres Papers".

The first gnal is to support complex data and
ohjects. The relational data model copes with
busine<s data very well, but i< not so gnod at
Cnpin? with the sorts of complex objects and
relationships that exist in many engineering
applications, such as CAD/CAM, programming

environments, geographic data and graphics.
Postgres aims to extend the range of objects that
can be manipulated.

The second goal for Postgres derives from the
first one. It is to make it easier to use the
relational environment in new application areas.

Key to this is the ability to support additional
data types, such as geometric data types for CAD/CAM
and latitude/longitude position data types for
mapping applications. Supporting thece also
requires new operators and data access methnds.

The third aim ts tn support active data bases
and rules, to make evpert system applications eacier
to develop. Such appgications are often morse easily
described in terms of ryles and triggers, than in
terms of simple data values.

It will probably be some time before Al
capabilities become deeply embedded withirn
mainstream data base technology. At present,
attention is focused on interfacing existing data
bases with AT applications.

The aim of embedded expert systems is tuo enable
IS staff to extend current systems tn encompass
furzy processing.

In a nutshell, the new IS/Al expert sy<tems
enable [S staff to build an exp rt system to handle
the credit checking aoperatiocns and then to embed
that <yctem within an existing application or
applications. The expert system is able
transparently tn ro-operate with the existing
application, and has access to traditional IS data
bases - such as the customer data base - as well as
to its own knowledge base of credit rules.

By combining Al with existing appliratinns and
data bases each produit should e»pand the types and
complexity of application IS staff can address.

In fact, there is now a growing nuymher of tools
that make it feasible for IS software developers to
include expert system—like capabilities within
traditional mainstream computer systems. (Extracted
from Compyting, 26 Octcher 1989)

Al_system with_"forgetting” fynction

Researchers are studying an artificial
intelligence system with a "forgetting” functior at
the Cognitive Srience Section of the Agency of
Industrial Science and Technnlogy's Flectrotachnical
Laboratory. The forgetting €unctinn system at'empts
to mndel the cognitive proresses of the human brain,
including its ability to forget. The forgetting
function is decigned to enahle the Al sy<iom to
eliminate unnecessary link weights during the
learning process to reduce processing time. The
system will uce only the mndules related to the
frmediate prohlem rather than processing every
knowledge module it pnscsessed and would ronsequently
be capahle of more human-like learning. (Frtracted
{from New Technology Japan, Novembher 1989)

Housekeeping the hard way

Hard discs are becoming an obligatory rather
than pyrely a recommended feature of personal
computing. HMore powerful and thus more useful
packages will not function from floppy disc drives.

The Tist of such software lengthenc almost
daily and includes, amang many others, dBase IV,
Lotus 1-2-3 vB and Pagemaker. Pragram files for




such applications often occupy two to four Mbytes of
hard disc space. Add to this the data files
generated - in desktop publishing some of these are
now commonly up to a megabyte each - and even

20 Mbytes becomes an inadequate capacity.

There are a few simile housekeeping rules,
which if followed will release a megabyte or two and
enable the installation of an essential piece of
software.

Obviously seldom used programs can be barked up
and erased. [t is surprising how many organizatians
vaste precious disc space in this way.

Many lesc intelliigent installation routines
cory across a whole range of drivers for printers
and monitors, and most are not required. They too
can he deleted, but keeping the original discs just
in case 3 decision is made to swap printers at a
later date is always sensible.

Fonts can be very greedy and it may be worth
sacrificing possible text omgollighments to gain
vaiuahle room. If you use Windows or Gem it is
sensible to lock at applications specifically
written for those interfaces.

Once the user is familiar with the software
then example files can be deleted. This can free a
Yot of caparity, for example in Pagemaker.
Tutorials ran he taken off ton; in Excel the (AT
file is not far short of ane megabyte in size.

Apart from sire, the speed of the hard disc is
of vital importance. The quicker the disc then the
less time the processor stands idle. Generally
Targer discs have superior access times,

28 milliseconds being fairly common. However, the
access time is not a completely reliable guide to
the speed of the disc. A hetter measure is the
amount of data that can be transferred in a given
time. This depends upon a number of factors: the
interleave, hard disc controller and disc cache.

It i< advisahle to chonse a hard disc from a
reputable manufacturer and with proven controller.

Dicc <peed, or lack of it, is most nnticeable
with programs that utilize virtual memory. Virtual
memory is used by RAM_hungry programs that have to
swap themselves out to disc and hack again because
of a shortage of real memory. A slow disc makes
these programs crawl rather than run.

On the ather hand, given sufficient RAM, <ome
applications are able to exploit virtual discs.
Such logical discs reside in memory and are
therefore extremely efficient. They can be set up
with Ramdrive.Sys or Smartdrv.Sys in the Config.Sys
file.

Repeated writing to hard disc results in file
fragmentation. A significant degree of
fragmentation prejud?cfs performance and It is good
practice to unfragment files from time to time.
Again it is essential to buy the necessary ytility
from an establishad supplier. One or two of those
from the public domain are reputed to occasionally
scramhle file<. As a disc is being rearranged, and
this can take quite a few minutes, some of the
contents are held solely in RAM. A power cut or
accidental interruption may destroy important data,
therefare a backup of the disc should be made hefore
proceeding.

A hard disc can accommodate literally tens of
thousands of files. 1In <uch a situation it is all

too easy tn lose track of files and to forget what
each one contains. Organization of files inte
directory structures is a must. The two most
pop::'>r methads are one directory per user and one
directry per application. Often each user is given
Wit or her own subdirectory in an applications
directory. Even with one user, data subdirectories
fcr msach application are advisable.

The root directory should be ‘ept as trim as
possible. Apart from the two hidoen system
tiles, the only files that need to be kept there
are Autoexec.Bat and Config.Sys. If a Command.Com
file is moved into a DOS subdirectory, it is best
to create or change the Set Comspec entry in
Config.Sys or alternatively to include (:/Dos in
the path. Batch files can be housed in a
subdirectory as long as the path in Autcexec.Bat
is amended.

Windows-based packages create temporary files
with a _THP extension and these are written to the
root by default. Sometimes Windows leaves them
intact, messing up the root. A solution to this is
to make a subdirectory, called Wintemp, and include
the command Set emp (:/Wintemp in the Autoexec.Bat
file.

The DOS function Chkdsk may rescue lost
clusters and dump them in the root with the .(HK
extension. They should be viewed in a word
processor to see if they contain valuable data (in
ASCII format); those that do not can be deleted.
Those that do can be appended to their relevant
files.

Once in a while a lost cluster may be a bit of
rode, and it is impossible to decipher it in the
word processor. Just to be certain transfer it to a
special subdirectory. It might be possible that a
program malfunctions at a later date hecause some of
the code is in the lost cluster. The missing
cluster can then be claimed from its subdirectory
and merged back. This is not an easy task and
should anly be attempted for programs written
in-house, for which no back-up has yet been made.
Commercial programs should be replaced from the
back-up copy. Non-ASCII data can sometimes be
reclaimed as well.

Most problems can he overcome with a
screwdriver, a pile of flappy discs and Morton
UtilTities. The head crash is a little more
serigus; however it is still possiole to
resuscitate a Tot of data if you know what you are
doing.

The golden rule of course, to ensure against
any situation, is to have recent back-up of the hard
disc. This can be a chore, though there are various
optinns which expedite the process - a tape
streamer, the Back-UP/M switch.

Another probahility worth investigating is the
alteration nf (MOS parameters; just re-run your
particular set-up routine.

With Norton you can retrieve deleted or
over-written files and directories; here it is
imperative not ta write to the disc again until the
rescue is completed. Accidental formats can be
undone by setting a path to Norton and including the
line TR/Save In Autoexec.Bat.

In some situations i2 might be a little
dangercus to leave all the Norton Utilities on the
hard disc. A lot of damage can be done if they are
used by inewperienced or malicious hands.




In such cases keep your utilities on floppy
discs, except the FR program which is necessary for
ary format recovery.

Note that fR/Save creates two files in the
root, Frecover.Dat and Frecover.Bak and they should
never be eraced.

Norton also contains a safe format routine
which performs a logical format on floppies, whereas
M5-DOS Format carries out a physical format as well
and sabotages any subsequent attempt at
unformatting. Ffortunately MS-DOS Format does not
physically ?ormat a hard disc.

Recovery is possible even if the Norton safe
format has not been used. However, this is not true
for some machine-specific versions of MS-DNC - for
example Compaq D0S.3.1.

Viruses often corrupt the boot sector af the
hard disc. A good idea is to view the boot sector
with Norton and note its contents. Should a virus
strike then the boot <ertnr can be edited back to
its original position.

Hard discs are vital, but come with their own
set of problems.

Users are strongly recommended to buy a
comprehensive guide to hard disc organization and
management. (Source: (omputer Weekly,

2 November 1989)

Compyting in local languages

Four years ago, a publishing revolution
occurred in the United States: the first desktop
publishing systems that rould be operated on
personal computers became available. In no time at
all, budding entrepreneurs were using them to bring
out new magazines and newsletters, companies used
them to produce reports, brochures and other
Titerature and hotels found them useful for
designing new restaurant menus. The trend spread
rapidly to other countries, but so far has largely
passed Asia by.

The main reason is language. The desktop
systems were designed to operate in English and
other languages that use the Roman alphabet. But
the vast majority of Asians neither speak nor read
English and many ol their languages are written ‘n
completely Cifferent and far more complex scripts.
Until recently, for techniral reasons, coryuters
were unahle to cope with these; as a reSU‘L. the
desktop publishing bnom has only infiltrated such
places as Hong Kong and Singapore, where sizeable
populations read English. The few Asian language
desktop publishing systems that do exist are often
cumbersome and difficult to use.

A1l that, though, is about to change. Apple
Computer has just introduced its first Chinese
language desktnp publishing systems in Singapore and
Taiwan, and systems in other regional languages will
almost certainly follow. These, in tyran, should
sound the death knell for more cumbersome
traditional publishing processes and spawn a wealth
of new publications, just as has happened elsewhere.

The Apple launch is the latest example of the
way Asia is moving into the mainstream world nf
computing on its own terms and in its own
languags:. Loca)l langua?e computing is needed
especially for large-scale data processing, such as
sending out tax returns and census forms or
delivering large quantities of mail in the languages
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of the countries involved. Individuals operating
the computers used to process such information are
unlikely to read Engiish, and training them teo do so
would be time—consuming and expensive.

As a result the big computer companies such as
I6M, Digital and Wang are working hard to gain
secure footholds in the emerging local language
markets.

Asia, from Japan to Pakistan, i< a babel of
hundreds of different languages. India, for
instance, officially recognizes 16 lanquages, mnst
of which are written in d?fferont scripts. BRut, as
might be expected, most large companies gained thair
first experience of producing Asian language
computer systems in Japan.

But these days, the "hottest” local languages
for the computer companies are traditional and
simplified Chinese and Korean; these are the
languages used by the so-called "little dragons" -
South Korea, Taiwan, Singapore and Hong Xong - whnse
economies are among the fastest growing in the warld.

Providing computers that will operate in Asian
Tanguages stretches the creativity of hardware and
software designers. While the Roman alphshet
contains only 26 letters, traditional written
Chinese, known as hanyu, comprises some
500,000 characters, cf which more than 13,000 are
uvtilized for computing purposes; simplified
Chinese, or hanzi, requires 6,700; Knrean or
hangul, about the sam> and Japanese, or kanji, 7,000.

Eight bits, or a single byte of hinary code,
are all that is required to signify io a computer
which letters of the Roman alphabet are to b2 used.
They also specify whether the letters are upper or
lower case, and the yse of punctuation and common
symhols.

But this is far from enough to cope with the
complicated ideographs of Asian languages, with
their thousands of characters; the computer has tn
process more information to describe each
ideograph. To handle Asian Tanguage programs, the
operating systems - which determine the basic
functions of computers - have to be altered. Either
the circuitry has to be remodelled with a two byte
capacity, or ‘he romputer "tricked"” into handling
twice the amount of information it was desianed
for. In fart, some companies use twn bytes, others
three or even four.

This diversity is mirrored in the different
approaches compute~ companies are taking towards the
Asian language marxe!. Some are canrentrating oo
localizing their computer aperating systems, others
are putting the accent on producing Asian lanquaqe
programs, and in betwesn companies are dning a
little of both. The results ran be -onfusing; for
instance, some computers use msnus and co. 1ands
entiresly in Asian lanquages, some are all in
Englisk, and others a combination of hoth.

Tn make matters worse, there are no
standardized input methods for Asian languages.
China alone uses 500 different methods for inputting
data. Also, hecause of the complexity of Asian
langquage characters, the procise involved in
presenting them clearly on monitor screens is mnre
complex than that needed for English; the <ame al<o
applies to printers.

Companies aiso have to wrestle with the
complexities of Asian language input systems.
Writing words in English 1< a simple process




compared with building the characters of Agian
Tanguages. This is reflected in the wide variety of
entry methods.

Some approximate the writing process by being
based on calligraphic strokes. Others analyse
characters into their constituent parts, known in
the case of Chinese as radicals.

There are also English phonetic systems for
simplified Chinese and for Japanese, which allow
operators to type words according to their English
sounds; these are then displayed on the screen in
character form according to the local language. But
in all these cases, the computer may not unerringly
generate the unique character required; instead it
will display a series of alternatives, ieaving the
nperator to choose the approprizte one.

Keyboards are normally adaptations of those
used for English and other changes are required to
give screens and printers the greater clarity
required for the display of Asian languages. Ffor
their cperation, computers require more memory,
additional rircuit boards and extra chips to handle
graphics. All these modifications cnst money and
they make Asian language computing systems more
expensive than their English-language equivalents.
The+ also put brand-name personal <omputers beyond
the financial reach of many people.

This gap, however, is being plugged by local
entrepreneurs in most Asian countries, who often
represent serious competition for the
multinationals. Pirated versions of personal
computers are widely available and the software to
go with them is often locally developed, some of it
for the major companies.

The big aan.antage of this is that it allows
small companies to develop in Asian countries, where
they can compete against the myultinationals. Nearly
all Thai language programs have been developed
locally and the industry is thriving.

Peter Gordon, an independent entrepreneyr,
would like to em.'ate the Thai experience
elsewhere; he is attempting to set up a network of
companies to proside local language solutinns for
sucL countries as Sri Lanka, Burma, Viet Nam, India
and Bangladesh. 1In these countries computerization
represents the wave of the future. They are also
areas in which so far the major companies have
scarcely deigned to tread; so ky getting in early,
Gordon and other entrepreneurs could well reap rich
rewards. (Source: Asia_fechnology, October 1989)

VII. COUNTRY REPORTS

Canada

Descriptions_of integrated circyit_designs
received by the Canadian Microelectropics
Corporation

flesign descriptions were requested from
umiversities for each integrated circuit design
submitted to the Canadian Microelectronics
Corpnration (CMC).  These descrigtions (maximum
Yength of approximately 10 lines) are intended to
provide information regarding the IC design
artivities within the university community, The
following pages contain descriptions of three-micron
(MNS designs received by CMC in April, May, July and
Septemher 1989, Ffurther informatfon about specific
designs or the integrated circuit technology
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interests of the universities sponsoring the desiga
activities can be obtained by contacting the
universities concerned. {See table on page 42.)

Université de Sherbrooke

External control unit of a cochlear prosthesis
Soheyl Pourmehdi

This chip is a part of a portable real-time
speech processing system for an auditory
prosthesis. It processes the input signal by means
of a TMS320 microprocessor and generates an opcode
for a prograsmable device of a Sherbrooke
multi-channel neural stimulator. The resulting data
are then transferred through the skin to a cochlear
implant by an electro-magnetic field to stimulate
the auditory nerve.

Remote temperature detector, Mario Genest

This circuit is a remote temperature detector.
The temperature is captured by a sensor which
modulates the frenyency of an oscillator. After
being processed the signal is transmitted with
FSK modulation to a receiver unit. The transmission
is externally activated. It will be repeated
every n seconds where n is programmable. The
transmitter identification .5 also programmable
and is transmitted along with temperature
information.

Gueen's University
Full-dyplex modem transmitter, Amy H. Setiadi

This chip is a transmitter part of a
microprocessor-controlled full-duplex modem. Its
functions are to convert data from microprocessor
into 3 continuous bit stream, modify it, insert link
control words, insert synchraonous characters in
cases where data is not available, and append an LRC
code word at the end of the data burst.

The interface between the micro-processor and
this part consists of two data transfer ports,
three control Tines, two interrupt inputs, and two
flags. The other inputs arc synchronous characters,
burst length selections, CPU's clock, CPU's reset
and one brt control from receiver digital. The
output is a continuous bit stream. The other
control outputs are one bit control to receiver
digital and one bit control to transmitter analog.

The design, using Queens Standard Cells,
consists of three sub-systems. Each sub-system is
produced by QUISC {Queen's University Interactive
Silicon Compiler). Routing among sub-systems is
done manually.

Technical University of Nova Scotia
Meural net, Ralph Mason

This design implements a 16 node digital neural
net. The chip includes 16 serial/parallel
multipliers and adders, 1.2 K of on-chip RAH for
weights, XBAR switches and memory for output
control, a ping-pong shift register bank for storing
and transmitting neural outputs, as well as numerous
control and qlue circuits.

University of Windsor

A _photo-sunaptic_connection for neural networks
Ajay Chandna

This chip contains a set of cells to test a new
type of connection element for neural networks.
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This "photo-synapse” consists of a photo-receptor
which drives a variable floating resistor. The
weight provided by the synapse is controllable by
the incoming light intensity to its photo-receptor.
This design is the first step in achieving optically
programmable electronic neural retworks. Special
features cf the design include the use of

npn bi-polar photo-transistors in the CMOS proress,
and the use of MOSFETs in the sub-threshold region.

European_ Community

Giant "nervous system” to_lipk Europe's petworks

The European Commission has launched an
ambitious programme of research which aims to link
all the electronic networks of Europe into a single
supra-national structure - the European Nervous
System (ENS}. The Commission says that the
establishment of such links is critical to the
success of Europe's single market, and to its
industrial competitiveness. The free movement of
goods, services, people and capital will be
impossible without unrestricted movemeat of
information, the Commission says.

The 12 member State< of the EC have already
approved the R&D component of the plan. The aim is
to develop software and pilot projects that hook
together the networks which already exist hetween
national governments, industry and individual
citizens. The merged network will provide instant
access to information in areas ranging from tax and
social security to crime and the transport of
freignt.

The new proposals far the Framewnrk Programme
divide the information technology sector into three
distinct areas. Ffirst, mainstream research in
information technology will continue under the
banner of ESPRIT. Telecommunications research will
centinye under the RACE research programme and the
third strand will be the European Nervous System.

The final budgets for the three components have
yet to be agreed, but ESPRIT is expected to take up
some 60 per cent cf the programme for IT, which has
a budget of three “illion European Currency Units
(£2 billion). RACE and the ENS will share the
remainder.

The driving force behind the ENS is expected to
he the private data networks of governments, which
remain the largest application for information
technology in Europe. ENS will also build on a
number of small-scale research projects which
already exist under ESPRIT. These include: the
TEDIS project to develop the interchange of
electronic data between member States; the DRIVE
project which looks at the use of information
technology in directing transport services in
Europe; and the DELTA project to develop the
application of satellite communications in education.

The proposal originated in the French
Government, which took over presidency of the
Euraopean Commission in July. France already has an
extensive network of millions of computer terminals,
known as Minitel, which provides teletext-style
information services to homes and small businesses
across France. France is keen to establish the
standards it uses on Minitel elsewhere in Europe.

The ENS will require stringent security
measures, since it will require the transfer of
personal data, such as medical information and
criminal recards, across national houndiries.
first appeared in New Scientist, London,

9 Necember 1989, the weekly review of science and
technology)

(This

Eurgpe versys the rest of the world

More than 200 projects began life under the
first phase of ESPRIT, each containing at least two
industrial partners from different member States.
At the programme's peak, 31.000 engineers and
scientists from 420 independent organizations were
working full-time on its projects.

At the 1989 ESPRIT conference in Bruyssels, more
than 100 projects were able to demonstrate
significant results. In some cases, ressarchers
exiribited products that are selling on world markets.

The Supernode project, set up by the UK and
France, is one example. The first phase of this
project developed a cheap parallel supercomputer for
Europe. The second phase, Supernode II, aims to
develop software to run on the computer.

The Supernode machkine is based on the
Transputer - a computer built on a single chip by
Inmos. The company was recently baught by
SGS-Thomson, the Franco-Italian electronics
company. Supernode computers cost about £250,000,
but are as powerfuvl as supercomputers which can cost
millions of pound<s.

According to Brian Qakley, the former head of
the UK's Alvey programie of research in information
technology, the Superncde project would never have
got off the ground without ESPRIT. He feels that
the computer the pro{ect has produced can compete
well with those developed under Japan's national
effort to develop a so-called fifth-generation
computer - a computer that would be capable of
processing knowledge in a similar way to the human
brain.

Another major project, which has yet to be
formally launched, is the European Microprocesser
Initiative. This five-year programme will be
Europe’'s answer to a Japanese initiative known as
Tron. Both projects aim to bring together several
computer manufacturers to develop advanced
mirroprocessors that use the same design of
hardware.

The leading partners in the European project
are the Italian computer company Olivetti,
SG5-Thomson and the French company Bull. Thase
involved helieve that the project would never have
taken place without the sense of community generated
by ESPRIT, and that this represents Europe's chance
to ronfront competition from the US and Japan in
microprocessor technology.

The European chips will be based on the
transputer processor from Inmos, and will employ the
sub-micrometre technology ta be developed under
Europe’s .Jnoint European Submicron Silicon
Initiative (JESSI) to cram more than 10 times as
many transistors onto a chip the same size. The
processors will he designed to function in personal
computers and work stations that can run several
processors in parallel. (This first appeared in
New Scientist, London, 16 Decemher 1989, the weekly
review of science and technology)

EUREKA approves shipbuilding avtomation project

Nuring the recent Vienna FUREKA Canferenrs, a
project on flexible automation in <hip
prefabrication was approved costing 130 hillion lire
(abnut $96 million) with IRI-FINCANTIERI as¢ prime
contractor. Industry from the Federal Republic of
Germany (FRG), Sweden, and Spain will alen
participate in the project with a 30 per cent
share. The project is aimed at reduring the cost of

shipbuilding by decreasing working hours by
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25 per cent. Shipbuilding is probably the only
industry where automation has not been attempted
because of the difficulties of handling construction
parts weighing as much as 200 tons, and for the
non-recurrent and non-standardized manufacturing
processes. (Source: European Science News,

1 January 1990)

Federal_ Republic of Germany
More_investment_into JESSI

With the Joint European Submicron Silicon
Initiative (JESSI) ready to start, the Miristry for
Research and Technology is creating more research
capacity. The idea is to ensure that the
$4 billion, five-nation JESSI project achieves its
goal of developing the tools and technologies needed
to produce 64-Mbit DRAMs and similarly dense logic
circuits by the mid-19906<. Planned is a3
$200 million research institute in Itzehoe,
Schleswig-Holstein, to be called the Institute for
Silicon Technology. About two thirds of the
institute's activities will be in basic research and
one third in applications—ariented research. With
these two efforts uynder one roof, government
officiais hope to avoid a gap between fundamental
and applications-related research for the JESSI
project. Also, with 90 per cent of Europe's
semi—conductor production equipment coming from
overseas, the Ministry wants to boost activities in
that sector. The five member nations of the JESSI
consortium are France, the UK, Italy, the
Netherlands, and the Federal Republic of Germany.
{Source: Elgctronics, November 1989)

India
Buiid-up_of microelectronics industry

India will invest 3 total of Rs 20 billiion over
the next five years in building up its
microelectronics industry, with the Indian
Government supplying a quarter of the capital and
the rest required from foreign investors, according
to a coomission of experts. Exports of integrated
circuits will reach about Rs S billion in the next
five years. By the year 2000, microchip demand is
estimated to reach Rs 28 billion. (Extracted from
Ayssenhandel, 23 November 1989)

The "people‘s”_computer

By the time 1990 arrives, the term "PC" could
well mean people's computer in India. Bookings
opened on 15 November 1989 for PCs that will cost as
Tittle as Rs 10,900 (about $US 660), sltightly less
than the price of most colour TV sets here.

If the Gnvernment-organized prngramme works,
its implications are enormous. The projert should
avtomatically improve Indian capabilities in
software and hardware. Related areas like on-line
servires and data banks will also spring up
everywhere.

Managing this amhitious project is the
Government-owned Electronics Trade and Technology
Development Corporation. ET & T has no factory; it
is purely a bulk buying and distributing company,

widely respected for the low-cost TV sets it markets.

Currently, <tiff duties, imported components
and high proflt margins combine to keep the costs of
PCs artificially high in India. Prices start at
Rs 22,000 ($US 1,330) for standard PCs. A more
complicated PC/XT could cost a whoppirg Rs 48,000
(3US 2,900).

ET & Y hopes to sell at low Erices and still do
business by buying cheaply in bulk from selected
companies. ET & T receives no special tax
concessions. To minimize customs duties of about
109 per cent of the basic price, its computers will
use as many indian components as possible.

While the M5-D0S operating system is of
overseas origin, the three snftware packages
supplied with the PC (English word processing, the
spreadsheet, and a data bace) will all come from
Softek, a firm based in New Delhi. [In addition,
rentral processing units for the first batch of PCs
have been made by ESPL, a public sector company in
Punjab, and the keyboards and monitors by Essen,
based in Gujarat.

ET & T's advertisements for more franchisees
have evoked a positive response.

Today, all Indian computer firms together do
not sell more than 40,000 PCs a year - ancther
reasen for the high price-tags, but with its numbhers
game, ET & | nas an ambitious sales target:

200,000 PCs in 1990. Financing arrangements will
make that goal more feasible. Buyers will he
required to put down only 25 per ceat of the cost,
and to pay the balance in instalments.

The Rs 10,900 PC includes, in addition to a
keyboard and monochrome monitor, a 256 KB RAM
dynamic memnry and 3 single floppy disc drive. A
hard disc version would cost Rs 22,900, around half
the cost of most Indian-made XTs. The RAM chips are
South Kaorear, while the hard discs are made by
Seagate Technology of California. The floppy disc
drives are Indian.

ET & T also plans service and cheap
user-training facilities throughout India. Many
industry insiders view t‘hat ambition with suspicion,
for after-sales service has been generally poor in
the country's computer market. In fact some experts
are sceptical about the whnle project because of the
Indian public sector's reputation for inefficiency
and corruption. Yet a report from Bangalore, often
described as India's computer capital, predicts that
Tow-cost PCs will spark off 3 price war among the
nation’s top private PC vendors, such as %Wipro and
HCL, while smaller firms would rather help ET & T as
franchisees. (Source: Asia Technglogy,

December 1989)

Italy
Centre_for_Infgrmatics Engineering

The city of Milan, the Lombardy regional
administration, and the Hilan Polyterhnic and
universities are forming a consortium with industry
suppart (Pirelli, Telettra, Italtel, IBM [talia,
Honeywell Bull Italia) to create a centre for
research and training in informatics
engineering (CEFRIEL). Located in the old premises
of Pirelli, the centre will sponsar specialized
post-graduate courses in informatics to train
enginesring graduates for industry's advanced
requirements. (Source: Eyropean Science News,
Spring 1989)

Institute for Artificial Intelligence

located in Trento, the Institute for Science
and Technnlogical Research (IRST), is one of the
most advanced organizations in Italy for research on
artificial lntel?igonce and materials science. [IRST
was created in 1985; since 1986, Professor Luigi
Stringa has been manager and is responsible for its
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remarkable deveiopment. [IRST presenily emplays

139 researchers - 69 for artificia! intelligence,

34 for materials scimnces, and 36 for structure of
matter. By the end :f 19A9, IRST will employ

170 researchers, 28 per cent of whom are

foreigners. Operating costs of IRST for 1989 will
be 21 billion lire (about $15.5 million) and for
1990 and 1991 are expected to reach 24 billion lire
per year. In 1990, IRST will exchange scientists
with the MIT Vision taboratory. IRST conducts
advanced research on robots that interact with human
intelligence and behaviour, and ronducts cesearch on
hyperthermic therapies in oncology and medical
bio-physics. In materials science, IRST is
especially advanced on surface micro-analysis of
metallic and non-metallic materials and integrated
ocptiral sensors for vision. (Source: Eyropean
Science News, 1 Janvary 1990)

Japan
New type of manyfacturing

Futyre competitiveness is riding gn_the
develgpment of a_new type of manyfactyring.
"Manufacturing 21", a five-year study sponsored by
eight major Japanese companies and <everal
universities, outlinec various aspects of the
post-industrial manufacturing era. Details of the
study were revealed by J. Makane, professor at
Tokyo's Waseda University, at an annual conference
given by the Association for Manufacturing
Excellence in Louisville, KY. Plans include:
shifting away from large manufacturing plants;
cancellat on of mass—production methods in advanced
industrial nations opting instead for low-valume
production; larger emphasis on flexibility and the
ability to respond quickly to changing markets;
products featuring higher value content; increased
intellectuval input from all employees: and higher
concentration on amenities for employees in an
effort to make manufacturing jobs more appealing.
According to Nakane, the goal of the study team is
to find new manufacturing systems to maintain
Japan’s manufacturing competitivensss and carry them
into the next century. (Extracted from [ndystry
Week, 20 November 1989)

Malaysia
An_attractive investment

Malaysia‘'s electronics industry is sel to
maintain its current growth of 12.4 per cent next
year, and is increasingly attracting outside
investment.

Future growth i< predicted to come from the
development of consumer and industrial electronics
products, which currently account for 20 per cent of
Malaysia's output. Components make up 80 per cent
of the electronics output (total £3 hillion).

The electronics industry is undergoing major
structural changes with foreign firms investing more
and more of their hard-earned cash in the
13 states. The Government has now allowed foreign
investors to hold up to 100 per cent of export
oriented companies.

More interestingly, by 1995, the electronics
industry is expected to poscess the ability te
undertake a significant amount of lncal product
design, without having to go to Europe for many of
its ideas.

National Semiconductor is following the
movement to set up manufacturing closer to regions

of vital importance, by undertaking more
manufacturing in Malaysia. Some work is to be
transferred to National Semiconductor Penang from
Singapare. This will sxpand output at *he Halaysian
plant by S0 per cent, making it the company's
largest plant in the world.

Output at the National Semiconductor farility
for the current fiscal year 1990 is expected tn grow
by over 100 per cent to reach $445 miilion.

At the same time, M-SMYM Electronics, vaich is a
subsidiary of Sumitomo Metal Mining Company, hac
established a plant in Selangor to praduce leads
frames for ICs. The plant was started te cater for
increased demand, and it is sityated in Malay<ia
because of the closeness of semiconductor factories
in the Acsian region.

However, Malaysia could run into problems as a
newly-industrialized country (NIC). There are fears
of loss of certain economic advantages, and the
11 states could be forced to open their own markets
and revalue Malaysia's own currency, the Ringgit.

But the way the region's economy is moving, it
seems inevitable that Malaysia will berome an NIC by
the year 2000. By the same token, increasing
prosperity will mean that joreign companies will be
lTess lTikely to set up their own manufacturing plants
there_. (Source: Electronics Weekly,

25 October 1989)

Singapore
Slgw-down in_grgwth

The electronics industry in Singapore is
bracing itself for slower growth for the year
ahead. But this slow-down will not be uniform
across all sectors.

Already, ?rowth in the Singapore electronics
industry has slowed to 3.9 per cent in the second
quarter from 28 per cent in 1988. C(ompanies in the
chip business paint an even gloomier picture of the
future. Meanwhile, the Japanese are continuing to
invest in Singapore.

The British too have been increasing their
investment in the Republic. UK computer
manufacturer, ICL, became the second multinational
rompany to set up an international purchasing office
in Singapore recently. This brings to 61 the number
of such purchasing offices registered.

The generally high level of prosperity within
Singapore has meant a shortage of skilled labour,
which in turn has meant that managements are heing
forced to consider help with relocation allowances
and training. (Source: Electronics Weekly,

25 October 1989)

Taiwan
Chip consartium set up

Taiwan is to have a chip industry consortium
technology development project along the lines of
Europe’'s JESSI prograsme and America's Sematech.

It is being organized by the island's top
technology body, the gnvernmont—cponsored ERSO
(Electronic Research Services Organization).

The “Syb-Micron Project's" target is to develop
0.5-micron technolo?y for commercial use by 1995 and
0.035-micron technology at the research level.
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The project will cost $1.25 billion. Half will
be paid by the Government and half by the industrial
participants. The equipment and the research
facilities will be provided by the Government.

Four participants have signed up for the
project: United Microelectronics Corp. (UMC),
Taiwan Semiconductor Manufacturing Company (in which
Philips has a big stake and so gets tc join in the
project that way), Vitelic and the two-year—old
start-up Winbond Electronics. (Source: Electronics
Weekly, 25 October 1989)

Taiwan makes indirect headway in Soviel market

A growing nuwmber of orders for Taiwanese
computers has been coming from the Soviet Union.

In the absence of direct trade between Taipei
and Moscow, the Soviet Union has been forced to
place orders through third parties, including
various European nations, Hong Kong, Singapore and
india.

Industry sources said Taiwan has achieved an
excellent reputation for quality ard price
compstitiveness, perfect for 2 Soviet Union bent on
promo’ ing computerization of its society even as it
seeks to cut costs.

The sources said Soviet orders in 1988 were
placed on a trial basis, but orders in 1989 have
been getting bigger and bigger.

One supplier reported that it is currently
negotiating an order from the USSR involving
16,000 personal computers.

The source revealed that most Soviet orders are
for XT IBM compatible PCs using 8088/8086 chips.

Total demand for PCs in the Soviet Union is
expected to increase to several hundred thousand
sets in 1989. (Source: AEU, March 1689)

Electronic firms_prepare for post-1992 €C market

Taiwan's electrical appliance and electronic
manufacturers are setting up factories and <ales
netwnrks in Europe in anticipation of unification of
Furopean markets.

Tatung Co., 53Mﬁo Corp. and Great Electronics
Corp. are readying themselves fcr 1992, when the
European Commynity becomes the world's largest
mnarket.

Tatung has estahlished plants in Austria, the
United Kingdom and the Federal Republic of Germany
and personal computers and televisions have carved a
niche for themselves in the British market.

Sampo has invested come OM 500,000 (about
NT$7.4 million) in Furope Sampo Corp. in the Federal
Republic of Germany. (Source: AEY, 3 March 1989)

United Kingdom
Funding electronics research

Gnovernment. research and development spending is
failing to stimulate basic electronics research
according to figures in this year's review of
qovernment-funded R&D, published last Ortober.

A steady reduction in real terms of Government
funded RAD, which totalled £4.6 billinn in
19R7/19R8, is bsing offset by increased RAD spending
in all sectors of UK industry except elertronics.

The report said that in 1987/1988 industry
spent £6.3 billion on RRD, but while electronics
research accounted for over 28 per cent
(£1.8 billion) this figure had actually fallen by
9 per cent - allowing for inflation - over the
previous year, and the amount spent was worth less
than in either of the previous two years.

Electronics researchers can receive Government
money through Science and Engineering Research
Council (SERC) projects. such as LINK, Nepartment of
Trade and Ingustry collaborative programs and, of
course, Ministry of Defence contracts.

Despite an increase in the funding of research
council projects over the next four years of abcut
£40 million in real terms, the money allocated to
SERC will fall by almost £25 million in real terms
over the same period.

Over the next four years the DTI will see its
RED budget cut by £124 million or 38 per cent,
allowing for inflation. So there will be less money
to be spent on new LINK projects and the advanced
technical programme which targets basic electronics
research such as gallium arsenide and
high-temperature superconductors. (Source:
Electronics Weekly, | November 1989)

Support for compgynd semi-—conductor technplogy

The Government's Department of Trade and
Industry {DTI) and the Science and Engineering
Research Council (SERC} have combined their
interests in compound semi-conductor technology
research by establishing a single body which will be
responsible for the basic, strategic and more
applied research. This Compound Semiconductor
Technology Sub-committee will be responsible for
three prograsmes:

- The gallium arsenide programme is a
$23 million Advanced Technology Programme
funded under DTI's Research and Technology
initiative concerned with research on all
aspects of gallium arsenide technology.

-~ The LINK Advanced Semiconductor Materials
Programme is a $21 million programme jointly
funded by the DTI and by SERC that is
concerned with device-orientated research on
generally non-silicon semi-conGuctor
materials.

- The Low Dimensional Structures and
Devices (LDSD) programme is funded hy SERC
to more than $8.75 million annually to
investigate the physics of exploitation of
ultrathin multi-layer structures in nnvel
devices.

(Reprinted with permission from Semicgndyctor
International _Magazine, September 1949.
Copyright 1989 by Cahners Publishing Co.,

Des Plaines, 11., USA)

Neyral networking

A dozen large industrial companies have pladged
support for a technology club which aims to find
useful applications for neural networks. The
Department of Trade and Industry has also offered
financial support to University College, London, and
the two software houses, Logica and SO, which
founded the group.

Companies such as British Coal, Rollis_Royrse,
and British Nuclear Fuels are showing an interest in
applying neuyral computing tn real problems - for
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example, detecting defects in products, forecasting
for portfolins of <hares and in the kind of sy<tem
that can recognize fares at security checks.

British Rail 1< also about to test whether it could
vse neural networks for "vicual™ monitoring of level
crossings. (This first appeared in New_Scientist.
London. 28 October 1989, the weekly review of
science and technolongy.)

Compyter sgience

The Univercity of Mewcastle Department of
Computer Sriences kas been involved for many years
in the problem area of inter-computer
communications. A system for IMIX-based
rommunications called the "Newcastle Link" was
developed here and is now available ac a commer.ial
package. VWark i< now going on for heterncenenus
conputer systems to communicate. Additionally,
extensive work is being dnne on fault tolerant
systems, distributed processor systems, and shared
memory paralle! computers using the Encore Computer
for in-house development. The Department of
Elertrical Engireering works clasely with the
Computer Science Department and develops VLSI
hardware systems. These hardware platforms are
designed with faylt tnlerance and <slf-correcting
algorithms right in the chip. Annther area of
interest lies in the development af the
electro-magnetir theory associated with mm wave
scattering through particulate contaminated
atmosphere using single particles in an copen
microwave resrnator. Digital adaptive commusication
techniques are being investigated to develop an
underwater acoustical communication Vink. Thig
secyre link is intended to provide high data rates,
low error rate, and resistance to multi-path - all
without using umhilical cables. (Sourcre: Eyropean
Science _Mews. August 1989)

United States of America
Electronics industry moves into consortia

US electronics industry has blossomed into
consortiz since anti-trust reform made it easier in

the 1984 National Co-nperative Research Act.

Some 110 co-opsrative ventures, mostiy in the
electronics field. have since registered with

the US Commerce Department. Some, like Sematech
and Mirroelectronics and Computer Terhnology, are
well known while others are discrest. <ome
invelve universities. others do not; some depend
on Gevernment funds while others rely an members®
suppart: some focus an produstion rather than
RLD. Consortia supporters say the R&D arrangements
favour small companies with early information

on whers the niches will be, while retaining
carpetitiveness at the production end. (fonsortia
¢ritice regard them as a blind alley.

(Extrarted from Electronics. December 19R%)

Administirgtion withdraws help from
semicgaductor irdystries

The US demectic semiconduc’or and ronsimer
electronics industries will nat get any help
from the federal Goverrment in reversing reacent
market declines. The Buch Admiri<iration vetoed
many of the rscommendations put farth hy a
report by the National Advisory Committee cn
Semironductors. Actiong apposed by the Government
included creating Con<umer Electronics Capital,
a publicly supported source of low-cast capital
for the consumer electronics industry; more
funding for Sematech; estabiishing standards for
local technology content: and restricting
domestic electronics market access to countries
that restrict US access in their electronics
market . The semiconductor eguipment and materials
industries ave particularly in need of Government
support, according to C.S. Kulicke, chairman
of Kulicke and Soffa Industries. The Texas
consortium Sematech plans to use much of
its $200 million a year capital to aid the
equipment irdustry; however, possible
reductions in Gavernment funding may force
a rhange in plans. The Department of Defense
funds 50 per cent of Sematech (industry
funds the other 50 per cent). (Fxtracted
from Electronic Engineering Times,
A4 Decemher 1989)
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VIII. FACTORY AUTOMATION

Programming beats_robet imprecisign

Ever as automation replaces old skills, it
brings new skills into being, such as those of the
robot-trainer.

Fat Fothergill of Aberdeen University's own
interest is in off-line programming of as<embly
robots - programming their operations from a
keyboard -- but she is intrigued by the skill of
those who teach robats by physically guiding them
through movements, for she beliaves their knaw-how
mnight also be applicable to off-line programming.

One of the big challenges is to write off-line
programs which will overcome the inherent
inaccuracies of robots. Hore accurate robots can be
bought, or built, but they are expensive. The issue
is whether it is better to go to the expense of an
arcurate robot, or to find ways of working with a
less accurate one. Sometimes, there is no choice.

Though a robot may lack accuracy, Fothergill
expl2ins, at least it has repeatability which is a
robot virtue that must be exploited by the off-line
programmer. (ff-line robot prograas have to cope
with uncertainty. Mot only is there uncertainty
about the absolute position of the robot aim, there
is also uncertainty about the positions and even the
dimensions of the parts to be assembled. An
important programming strategy is to take actions
which will reduce that uncertainty. MNudging an
object before picking it up is ane example. Simply
closing the gripper on the object will align the
ohject’s edges to the gripper, thereby eliminating
any uncertainty about the object's orientation.

Of course, such actions r st be done with a
purpcse, they must be part of plan. Fothergill
argues that it is passible to reason formally about
such plans and actions. The necessary notation
already exists as part of Rapt. a high-level robot
programming language which she and Robhin Popplestone
developed at Edinburgh University.

Rapt deals with spatial relationships or
constraints. One plane is against another. A point
is against a plane. Actions estahlish
relationships. Putting one block on top of another
estahlishes a ﬁlane-against-plane relationship.
Such relationships still Teave room for
unrertainty. There are still thres degresc of
freedom in the relative positions of the two
hlocks. The upper block, for exampie, can slide
north-south or east-west, and raotate, while
maintaining contact with the lower block.

Aut as the constraint- acruymulate,
uncertainties nr degrees of freednm disappear. The
delightful thing about rea<oning with thece spatial
ronctraints i< that a large set of constraints often
simplifies down to a few simple ones. [If a side of
the upper block is known to :e coplanar with a side
of the Tower block, only one degres of freedom
remains.

A <econd pair of coplanar sides reducec the
degrees of freedom to zero. Certain constraints
have to be catisfied if parts are to he mated at
all. Once the parts are mated, new constraints will
remain permanently in force - to assist the
remainder of the ascembly process or perhaps, if the
Jjob was poorly planned, to hinder it.
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Almost all actions taken during an assembly
task have just been delivered by a conveyor belt.
We know what shape it is. We know which way up it
is. We just do not know quite where it has come to
rest or which way it is pointing.

ATl this knywledge greatly simplifies the task
of the vision system. There is no need to do 3
complete three_dimencional interpratation of the
scene.  All that is needed, says Fothergill, i< to
look for the image of 2 suitable edge. Finding
edges is a quick and simple task for a vision
system. The information gained from the vision
system is not a description of absolute pasitions in
space. It is a strtement of a spatial
relationship. Therefore it fits neatly into the
reasoning framework established by Rapt.

[t might seem impossible to reason abaut the
resylt of a sensing operation before the operation
has taken place. But the trick is to perform
symbolic reasoning when the program is prepared.

Clearly such reasoning must involve a
deccription of the parts to be assembled. Rapt's
way of modeliing solid objects is differant from
these of most computer aided design systems.
Interfaces have been built to Robmod, a solid
modeliing system developed at Edinburgh finiversity,
and to Pafec's Boxer, which was developed at the
University of leeds.

There are other ways of establishing spatial
relationships. Many parts designed for automated
assembly have self-!ocaling devices such as tapered
holes and pegs. These devices perform the now
familiar task of establishing an accurate spatial
relationship from a situation of uncertainty.

Perhaps surprisingly, assemhly work can proceed
without a detailed model of every part.

Coping with inaccuracy or uncertainty is
nothing new in the history of technology.
Technologists have always valued processes which
produce an accurate result despite initial
imprecision., Indeed without such processes,
precision engineering could not have come into
being. (Source: Compyting, 14 December 19R9)

Robot for dentistry and medical students

Researchers at the Institute for Medical &
Dental Engineering (Tokyo) are developing a training
rohot to simulate dental patients. The robot's
teeth are connected to a 1nad sensor, which enables
a computer screen display of the vertical force,
moment for tilting tooth axis, tilt moment force to
direction of tooth-axis and the rotational speed of
the dental instrument. MNew dental instruments are
rapabie of up to S00,000 rpm rotatinnal speeds and
high braking torques <o that improper use ran result
in evcessive pain and even hairline cracks in a
patient’'s testh. The skull of the 1ohot i< made of
durable glass fibre-reinforced plastic and is
covered with a human-feel PVC/rubber "skin" and a
tongue. The research is in the latter stages and
the recearchers expect to have a firal protype ready
soon. Meanwhile researchers at Tokyo Denki
University have developed a physician training robot
that simylates cardiac patients. The robot
simulates the symptomatic sounds of various heart
roiditions in such a way as to allow realistic
auscultation with a stethoscope. The device is an
improvemsnt on audiotape training since it accounts
for differences in sound when the stethoscope is
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placed on different parts of the patient's anatemy.
The robot, which i< connected to a microcomputer,
has mintature loudspeakers located at the sorta and
the pulmonary, tricuspid and mitra! heart valves:
all generating different heart sounds the way a
human heart would. The technology has been
transferred to the commercial sector, where mass
production studies geared towards reducing system
cost are ongoing. (Extracted from New Technglogy
Japan, October 1989)

Robots_to simulate human touch

Researchers at the University of Michigan have
developed a tactile imager that may enable the
creation of robots capable of simulating human
‘touch®. The microelectronic device is 3 pressure
sensor that converts its readings into electronic
signals, which produce a pattern that can be
analysed by a computer. The sensor may enable
robotic gripper arms that can differentiate between
assorted items and correctly select the desired part
out of several in a bin. When coupled with feedback
systems, the sensors could also enable robotic arms
to handle delicate items without damaging them.
(Extracted from Robgt World, September 1989)

IX. STANDARDIZATION AND LEGISLATION

Standardization
Manufactures _approaching product standardization

Computer makers are moving towards
standardization of their products. Oue to a new
method of arranging the inner components of the
machines, knnwn as “"object-oriented programming”,
computer procedures are boosting methods for
operating computers that they anticipate as becoming
the standard. The possible benefits of
standardization for users include the fact that it
will be easier to change from one computer to
another as new technology eveives. Also, it will be
easier to ses that various pieces of software will
work in unison. (Extracted from The Economis;,

29 September 1989)

Data _base_interoperability standards grouvp
formed

The SQU Access Group has been formed by
hardware and <oftware vendors to develop standards
for data base interoperahility haced on the open
Structured Query Language. The group is already
working on an interoperability model for the
standard SQU and a standird netwnrk protacal.

It is also working on a call-level application
interface to SQL, Tetting developers write programs
accessing data from different data bases.

Presently, MIS managers are hindersd by a lack of
standards. Acrording to A. Werman, President, Data
Definition (New York, MY), users are baund to
henefit from the work of the many exicting standarde
groups. Sybase, one of the SOl Server pioneers, is
not part of the SQL Access Group, and has an
interoperahility solution available now. (Extracted
from Infgrmation Week, 16 October 1989)

BSI quests towards systems interaction

Interaction of computer systems from different
suppliers may snon be standard according to the
British Standards Institute which is conducting a
survey to determine UK user requirements for
standardization on this topic. It has produced a

questionnaire and user< are encouraged ta fill it in
to get ac wide a coverags of UK requirements ac
possible.

A number of actual standards are now specified
and there are already products being offered by
suppliers which are claimed to conform tc those
standards. This makes it possible for computer
systems from different suppliers to inter-work much
more easily than was the case in the past.

However, human users still find that
applications they are familiar with, and like, do
not run on t.e various sorts of hardware that they
can access.

Alternatively, if the required software i< up
and running on another system, then, very often,
either the user interface is different or the
functions do not work in quite the same way.

Although OSI standards aive necessary before
effective interworking can take place they are not
sufficient. FPortable applications fwith consistent
user interfaces and capable of using the <ame data)
are actually required as well.

If a suitable set of interfaces te the computer
system could be defined then it rould be pascible
for a software supplier to produce one version of an
appliraticn that would work on any machine that
supported the standard set of interfices.

If the interface also made the software
independent of the data storage method on a
particular system, then users could use their old
software on new systems, in which case there should
be real cost savings to users. (Source: C(ompyting,
31 August 1989)

Standard langvage for inspection machines

Computer Aided Design International is
developing a standard language to more closely link
inspection machines to design and quality inspection
systems. The Dimensional Measuring Interface
Specification (DMIS) would put inspection equipment,
including co-ordinate measurement machines and
vision systems, in direct communication with CAD
systems. Inspection programs could be <ent to the
dimensional measuring equicﬂonl and in turn the
inspertion findings could be sent hack to CAD or
quality assurance programs. The American National
Standards Institute is seen adnpting the latest
version of DMIS (2.0) in a number of months.

Several manufacturers, including almost all major
aerospace and auto producers, are working an DMIS
projects and a numher are emplaying DMIS output
operatians. (Extracted from Metalworking News,
10 Septemher 19R9)

MNew migrographics standards

Twn internatinnal <tandard< on micrographics -
have hesn recently icsued in draft form hy
the International Organization for Standardization
(1S0).

The first standard, 150/01S 10196, proposes
recommendations for the creation of original
documents to aid their reprodurtion as microforms,
The second is [SO/DIS 3272-2, Migrofilming of
technical drawings and other drgwing off.ce
documents - Part 2. _Quality criteris and control of
3% mm silver gelatin microfilms, which deals with
legibility requirements of microfilm and is,
therefore, more technical than [SO/DIS 10196. This
standard i a revision of IS0 3272-2 from 1978, The




- as _

othe:- parts are Part 1. Qperating procedures and
Fart 3: Unitized microfilm carriers. The standard
will be extended further to include Part 4 dealing
with drawings of elongated sizes.

For more information on these and other
nitrographic standards, contact Internaticnal
Orgamization for Standardization {IS0), -3 rue de
Varembé, 1211 Geneva 20, Switzerland.

(TP + 41 734 12 40; Telex: 23887).
(Source: IS Bylletin. Vol. 20, No. 8, 1989)

Supercompyter_hardware standard

The first supercomputer hardware standard will
be the High Performance Parallel Interface (HPPI),
to be adopted in 1990. The interface is an
800 Mbit/s point-to-point commynications link that
will facilitate data transfer, improve visualization
(using real-time graphics to monitor the
supercomputer's operations), and improve disk
input/output. Cray and IBM will produce
HPPI-compatible hardware in 1990; Ultra Network and
Metwork Systems intend to connect their networks to
HFPI interfaces. Proprietary networks in the future
may be succeeded by standards-based networks such as
HPPI. (Extracted from Electronic Engineering limes,
4 December 1989)

ATRT and Dy Pgnt team yp to_push 3 metrig
connector standard

One of the Tast bastions of English measurement
in electronics - connector technology - is under
attack by a powerful duo. Fcrllowing the lead of the
recently adopted IEEE Futurebus Plus standard. which
calls for a metric interconnection, AT&T
Microelectronics and Du Pont Electronics are pushing
A new, high-density interconnection system called
Metral as a world standard for telecomminications,
datz-processing, instrumentation, and industrial
markets. The Metral system is based on 3 2-mm
grid; it provides up to 432 signal positions on a
double-high Furcboard - more than twice the
192 positions available with present-generation DIN
connectors. ATRT Microelectronics of Berkeley
Heights, N.J., and Du Pont Electronics of
Wilmington, Del., will Jointly develop Metral
products, but they will manufacture and marke! the
products separately. (Source: Electronigs,
November 1989)

Cabiing standard gets_nearer

A standard allowing local area networks to run
over nan-praoprietary twisted pair telephone cabling
is expected to be ratified shortly.

Knawn as 10Base-T and originating from the US
standards body ICEE, the specification will
drastically reduce maintenance costs, moving costs
and the amount of effort needed to manage netwnrks.

According to a report prepared jointly by
research firm Dataquest and builders association
BSRIA, there will be more new connections based on
10Rase-T than on both Ethernet and thick Ethernet
cabling by 1992.

10Base-T (10 Mbits a second bandwidth based on
twisted pair cabling) has a star topology, at the
centre of which is a wiring hub.

Persnnal computers connect directly to the hub,
!horebg negating the need to rip up existing cabling
when the computers move within a building.

The star topology provides a central point from
which networks can be managed and monitored and to
which all maintenance activities are directed.

In addition, using industry-standard twisted
pair cabling for data and voice throughout an
or?anizalion drastically reduces ths space required
below its floors or above its ceilings. (Extracted
from Computer Weekly. 23 November 1989)

Standards

It is a3 commonly held truth that life in
computing would be a great deal easier if there were
proper standards ?overning the way networks,
processors and software programs talk to each other,
but users often feel as though the whole process is
completely out of their hands, despite the fact that
it is in their interests that the process moves
along rather more quickly than it is opt to do.

There is a rigid mechanism for setting
standards, but there is no rule that says users
cannot work on independent research that may one day
end up as a3 compuling or telecoms standard number.

The official route for research is through the
British Standards Institute (BSI), which talks
directly to the International Standards Organization
(1S0). The BSI is made up of formal members such as
the NCC and the Computing Services Association (CSA).

A1l roads Yead to IS0, but the various
standards in networking have been esiablished by a
number of different bodies. The following Tist
Tooks at those standards, how well established they
have become, and who was originally responsible for
them.

X.2%

X.25 is a ger. -ic family of standards that
govern networking, particularly packet switching
networks. [t is usually associated with wide area
networks and with communication between local area
networks, and concerns how data is transmitted
around a network. It is a well-defined standard
that has been taken up ertensively by manufacturers
who want to make networks talk to each other, and
was originally specified by the CCITT (Comité
Consultatif Internationale de Télégraphie et
Téléphonie).

X.400

This is another standard that was originally
specified by the CCITT and has become well defined
and widely used by orgarizations and manufacturers,
including British Telecom. [t was first ratified in
1984, then revised in 1988. X.400 is concerned with
electronic messaging, including processes such as
message handling, encryption, security, header
formats and transmission protocols. Messanes
created for facsimile and telex services can be
handled by systems written around X.400.

X.500

This is a standard that is eagerly awaited by
users who have systems based on X.400 mescaging. [t
is annther CCITT set of recommendations and it
governs international standards for directories and
addresses.

Havin? a straightforward standard addres<ing
system will make inter-system/inter-computer




communications easier, in the same way that
standards for international dialling Kave made
placing telephone calls abroad far simpler than it
used to be. The standard and technology behind
X.500 are stable, and it should begin to be included
in electronic messaging products soon.

Lu6. 2

LU6.2 is a proprietary standard for transaction
processing designed by IBM. The company announced
LU6.2 and its place in its overall networking system
SNA in 1984. It is oa"t of APPC, another IBH
standard for program-to-program communications.

The theory is that when all components on a
network have APP(-based progrems running on them,
transparent peer-to-peer communication will be
possible. Work is Erogressing at ISO to come up
with a similar capability for all systems.

There is no formal route for affecting IRM's
standards-making process, although the company is
made aware of the needs of user organizations
through the IBM Computer Users Association (CUA)} and
the PC User Group.

TCP/IP

Transmission Control Protocol/In-ernet Protocol
(TCP/IP) was originally a US military —ommunications
protocol, which suppliers had to adhere to if they
tendered for US military business. But it has also
become a de _factq standard for suppliers who make
Ethernet and Unix based systems.

Like all dge factg standards, TCP/IP is
criticized for being far too open to in*erpretation,
and is generally held to be an interim solution to a
problem that will be formally solved by proper
standards ratified by IS0.

802.3

Ethernet was a forarunner of 802.3, and has
become a generic name for the standard. But it is
only one trademarked versionof 802.3. 802.3
includes the CSMA/CD {(Carrier Sense, Multiple Access
with Collision Detection) access protocol, digital
signalling and (mainly) coaxial cabling.

802.3 is a broadband bus nstwarking system,
which means all the devices on the LAN listen at
once for messages. The CSMA/C protocol means that
when a device sends a message it listens to check if
there has been a collision between its message and
any other. [If there has been, it sends the message
again. Carrier Sense means that it listens first to
see if there is a clear path for its messige. 802.3
is one of the moct widely used networking standards,
esperially by users of Novell, 3Com and DEC
equipment .

X Windows

X Windows i¢ a standard that governs user
interfaces on workstations and the way in which
data is represented and organized on networks.

It was Jevelnped by a consortium of suppliers
including Digital Equipment, Hewlett-Packard, Sun
and 18M, but was originally based on university
research.

Steve Price of the NCC believes that the
standard may be submitted to IS0, hut adds that 150
has a competitive standard of its own called
Terminal Management (TM) that could supersede
X Windows.
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The [EEE B02 committee on LAN standards
specified different types of LAN. The three most
ielevant are 802.3, 802.4 ard 802.5. These specify
access protocols and interface circuitry betwesn
workstations and networks.

802.4

This is a standard that covers two protocols,
broadband bus and broadband token bus. Rroadband
networking systems can split a bandwidth into
multiple transmission paths, so that multiple
soncurrent communications can be transmitted.

Token bus describes the way in which messages
are moved from one user to another. Whenever the
token is not being used, a device may claim it and
mark it busy. 802.4 is usually used in industrial
applications.

802.5

Most industry watchers predict that this LAM
standard, otherwise known as Token Ring, will
prevail in the 1990s and beyond. Although the first
Token Ring network was invented in 1969, the
technology was given a formal boost by IBM, which
has adapted it as its main PC LAN standard. The
advantage of Token Ring is that it is capable of
being faster than Ethernet. Current predictions say
tha* speeds of 100 Mbits per second will soon be
commonplace.

FTAM

This is a key ISO standard that governs the
transfer of files from and to different systems. [t
is 3 mechanism for managing and storing files.

004

Office Document Architecture is a new [SO
standard that is concerned with the representation
of mixed-content structured office docur.ents, from
memos to desktop publishing. The documents can
include character text, graphics and fax quality
images. It will mean that application software
written to include the standard will be able to swap
documents much more easily. It is a recently
ratified standard, but manufacturers are showing
some interest in using it.

0s1

The OSI Model is the recommended <et of
standards generated by [SO. It covers seven layers
of computer and computer-related communication.
Layer One, Physiral, outlines haw to design wiring
and connectors interfaced to the network. Layer
Two, Data Link, covers hardware specifications and
device access to the network. Llayer Three, Network,
covers transmission routing, including error control
for X.25 networks.

Layer Four, Transport, handles data
flow-control and transmission integrity. Layer
five, Session, controls when and how data
transmistion starts and ends. Llayer Six,
Presentation, covers translation of software to and
from a universal code set and Layer Seven,
Application, governs the user/network interface.

All the standards in computing fall into one or more
of these layers.

3INA

SNA (System Network Architecture) is [BM's
rarallel model to 150's OSI outline. [t corresponds
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almost layer for layer, although there are
differences. [BM supports both SNA and 0SI

in its hardware and software, but it is the only
company that uses SNA 3s its internal architecture.
Some suppliers offer SMA facilities within their
products. There is no way of knowing how

closely SNA and OSI will move together in the
future.

€nt

EDT (Electronic Data Interchange) is an
emerging standard that will be used for exchanging
standard forms between companies. [t will make
inveicing and ordering more straightforward.
Different market sectors that nave set up their own
EDI networks, surh as the Furopean motor trade and
retailing organizatinns, are working together on
making a standard EDI format. That format will
include support for X.400, which will mean that EDI
will be more widely used than it is now.

GOSIP

This stands for Government 0SI Profile. It was
developed in close co-operation with suppliers by
the Central Computer and Telecommunications
Associatinn (ZCTA), which is the body that advises
government ffices on what systems to buy. [t is a
selection of options and standards that guides users
who are thinking about the issues associated with
0SI. There are versions of GOSIP for the French,
German and US Governments.

There are serious moves afoot to encourage
associations which produce such "profiles” of the
0SI model to agree international standards and
boundaries to stick to. Otherwise, there is a real
danger that users in different countries or
industries become islands of incompatibility.

0P

TOP (Technical and Office Protocol) was
originally developed by Boeing Computer Services for
the office environment of manufacturing companies.
It is deliberately closely compatible with MAP, so
that manufacturers have a system that can talk to
the factary network. There is a European arm of the
MAP/TOP user group that has some input in the way
th: two stindards develop.

MAP
MAP (Manufacturing Automation Protocol) was
originally defined by General Motors. GM took a
profile of the 0SI model from top to bottom, then
re-engineered it to do particular jobs. For
example, the TOP messaging layers were develnped to
kandle manufacturing by robots, rathern than office
messaging. MAP is based on 802.4 networking.

Who js who_in standard making
150

International Standards fNrganization is a
United Nations body based in Geneva, Switzeriand.
It is made up of national standards bodies such as
Britain's BSI and the American National Standards
Institute.

cerry

Comité Consultatif Internationale de
Télégraphie et Téléphonie is another :Inited Nations
standards body based in Geneva. It is made up of
telecoms administrators and manufacturers and is one

arm of ITU (International Telecoms Union). Users
cannot get directly involved in CCITT. The DOTI is
the United Kingdom's official representative on its
committees, but British Telecom and Mercury are also
invoived. The CCITT works on some joint activities
with IS0.

IEEE

TEEE (Institute for Electrical and Electronics
Engineers) is an international professional
organization that develops electrical and electronic
standards along with ISO0. It is based in the US,
and anyone whc has the right qualifications and the
spare time can contribute.

ECMA

ECMA (European Computer Manufacturers
Assnciation) pubiishes some standards and provides a
valuable service for its members by producing
interim guides. It is made up of European computer
manufacturers.

Various other organizations in the UK may
influence international standards. One is ITUSA (IT
User Standards Association), another is the NCUF
{National Computer Users Forum). Both have direct
arcess to BSI, which can in turn pass on their work
to ISO.

Contacts

User_groups

Telecoms Managers' Association 0689 75555
Telecoms Users Association 01-883 7229

Indystry_Associations

The QSI_Network Management Forum is an
international consortium of IT vendors, service
providers and users concerned with open standards.
Its world-wide headquarters is in the US, on

0101 201 766 1544; fax number 0]0] 20] 766 _5741.
UK contacts: Derek Willson of BT, on Q1 356 _5366;
Terry Ward of STC, on Q1 368 1234.

Eurosjret is a group of systems and services
suppliers concerned with promoting the use of 0SI
standards over international networks. UK
contact: Helen Pringle of Logica, on Q1 631 0837.

The QOpen Token Foundation lobbies to keep Token
Ring standards open. UK contact: Nora Cunningham
of Hadge Networks, on 02 404 5651.

Watchdogs
Oftel 01-353 4020
01-822 1600
01-822 1690
British Approvals Roard for
Telecosmunications 0932 222289

Consultants

There are a number of consultancies which
specialise in data communications., They

include:

Bytler Cox 01-831 D101
CMG 01-222 7245
Eosys 02814 5123
Logira 01-637 9111
The National Computing Centre 061-228 6333
The Networking Centre 0442-217611

Octagon 01-636 1991
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Reports

You can get reports on the market
from sources including:

frost & Sullivan 01-730 3313
10C 01-995 8082
Ovum 01-255 2670

The Yankee Group 0923 246512

(Source: (Compyting Special Report,
21 September 1989)

Legislation
Algorithms patentable

The US Patent & Trademark Office may decide to
make algorithms patentable, stopping electronic
design automation tool collaboraticn, and possibly
affecting lTocal and wide area network designs,
neural network research and other electronics
endeavours. Many problem-solving methods derived at
universities are being used in commercial package
elements. The US Court of Appeals has ruled that a
novel algorithm is enough to ?ain a patent, but only
for a particular physical implementation. It is
unclear whether universities gaining algorithm
patents would use those patents to avoid commercial
use of the algarithm or gain money from their use.
Logic synthesis algorithms will not be patentable.
(Extracted from Electronic Engineering Times,

20 November 1989)

Texas Instryments ends_ 30 _year wait_for_patent
from Japan

Japanese chip manufacturers have awarded Texas
Instruments a patent for the integrated circuit the
company invented 30 years ago.

The patent, granted to run until 2001,
is for the invention of the integrated circuit,
a single piece of silicon which has transistors,
diodes and resistors connecrted together.
formerly these components were on individual
pieces of silicon wired together. The chip
is the basic component of all computers today.

Texas Instruments originally applied for a
Japanese patent for the integrated circuit in 1960
but was unsuccessful. (Extracted from Compyter
Yeekly. 30 November 1989)

Unisys_steps_up _copyright_pressure

Unisys is writing to all UK members of the
European Parliament as part of a campaign to amend a
proposed directive on software copyright as pressure
grows on the Government to help stall the
legislation.

The letter says that unless twn sections of
the EC Directive on Legal Protection of Software
are changed, "fair competition will be restricted
and distorted” in the European software and
services market and open systems would be
crippled.

tinisys has joined forces with the ECIS
(Furapean Committee for Interoperable Systems)
pres<sure group, which includes Ashton-Tate, the
Federation Against Software Theft (FAST), Lotus,
WordPerfect and the British Computer Society.

ECIS opposes the draft directive, hecause
snftware interfaces would become classed as "ideas"
and be copyrightable, and 3 clause on reverse

enginesring would make it legal to decode and copy a
program's design.

The letter says that interface protection will
only benefit large companies and stifle open
systeme  (Source: Compyter Weekly.

30 November 1989)

Firms _fall out as copyright goes off menu

The US Copyright Office is cracking down on -
software companies claiming copyright protection on
computer displays in a move that could significantly
affect software development.

Previously, the Copyright Office had said a
complete software program could be copyrighted.
This prompted a massive move by companies to protect
their products, especially the’r user interfaces.
But the Office now says some screen displays cannot
be copyrighted.

The new copyright status of srreen displays
could have a major 1mpact on several "look and feel”
lawsuits. Some software companies, including Apple,
have filed for patent protection for their
software. But patents will not protect a product
unless courts back up the claim. The US software
industry is bracing itself for long and expensive
legal actions. (Extracted from Compuyter,

21 September 1989)

£C_piracy plans sail into trouble

The European Community is expected to release a
directive on software piracy - despite serious
concern within the industry over some of its
proposals.

The Federation Against Software Theft, which
represents UK software houses, has joined 17 other
national software associations to request a number
of changes to the draft EC proposals, released
earlier this year.

Although most of the associations are backing
the €C directive, top of their hit-list is the
clause covering who owns a software program.

The EC wants copyright retained by the person
who commissinns a program, but the trade bodies say
copyright belongs to the company which writes the
software. (Extracted from Compyting,

19 Octooer 1989)

X. RECENT PUBLICATIONS

Risk of software failyre highlighted

Urgent action to improve the quality and
development of software for safety critical systems
has been called for in a recent report published. -

Compiled by the Institution of Flectrical
Engineers and the British Computer Society, Software
in_Safety-Related Systems stresses the need to -
reduce the growing risk of a major disaster through
software failure. Fully computerized control
systems are becoming more prevalent throughaut the
industrial and commercial world and are the subject
of increasing concern.

Among the 15 recommendations made in the
report, three major initiatives are called for:
estahlishment of a UK scheme to monitor programmes
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in safety systems; setting life-cycle limits for
software; a major research programme to be run

through the Science and Engineering Research Council.

Risk of software failure in safety systems,
such as those which control nuclear plants and
modern 3ircraft, has become a daily reality,
according to John Souter, head of sciences at BSI's
quality assurance software engineering department.
BSI set up a3 consortium in May to work towards
safety software validation. (Source:

Electronics Weekly, 25 October 1989)

Connector growth moderate

The Eurapean connector market will grow a
moderate 4.1 per cent from $2.48 billion to
$2.92 billion from 1988 to 1992.

Italy is the fastest growing market and its
share of the European market will rise to
7.8 per cent from 6.9 per cent, says a report
published by Elsevier Advanced Technology.” A price
war is holding back the UK market.

While volume grawth will he in double figures,
price erosion will limit growth to 4 per cent
a year to 1992, says the report. (Source:
Electronics Weekly, 25 October, 1989)

Free ASTH pyblications catalogue available

The 1990 ASTM publications catalague descrihes
68 volumes of the Anpual Book _of ASTM_jtandards and
several hundred ASTM Special Technical Publications,
Compilations, Data Series, Manuals, and Standard
Adjuncts. ASTM standards and its related technical
publications are used worldwide to specify
materials, assure quality, integrate production
processes, promote trade, and enhance safety.

The catalogue is available free from ASTM
Customer Service, 1916 Race Street, Philadelphia,
PA 19103, 215/299-5585. (Source: News Release,
7 December 1989)

Planning and _programming the _introduction of CAD/CAM
systems — A reference guide for developing countries

This new UNIDO publication in a systematic way
presents the factors that developing countries
should consider when deciding to introduce
industrial automation lechno?ogies in the production
processes, mainly in the capital goods industries.

With the advent of the new technology
associated with CAD/CAM, the performances of small
and medium-sized engineering industries in many
developing countries has been remarkably enhanced
since the early 1980s. In developing countries,
small and mediim-scale enterprises have hecome aware
of their technological deficiencies in turning out
competitive products with respect to product design,
cost and delivery dates.

The publication presents three main topics:

(a) The technolegical aspects of CAD/CAM with
a description of the most advanced computer-aided
design and computer-aided manufacturing technologies
explaining hardware,software and systems including
wark-stations, displays, plotters, computers, data
bases and networks.

Profile of the Eurgpean Connector
Indys’ry by Elsevier Advanced Technnlogy at
52715 a copy.

(b) Evaluation of available CAD/CAM systems
through a detailed and clear explanation of how
to compare systems and suppliers, the ramifications
of purchasing turnkey systems, how to determine
CAD/CAM needs and how to prepare a financial
justification.

(¢} Management approach for implementation of
LAD/CAM systems, with indications of the changes at
the organizational level and applications in solid
modelling, group technolo?y. computer-aided process
planning, artificial intelligence and personal
computers applications of CAD/CAM for the small
metal-working industry. The study finally presents
a future outlook of CAD/CAM.

This publication will be of interest to
production engineers, managers and policy makers and
government officials involved in capital geods
production.

ARSQ-DISNET guide

The ARSO Network of documentation and
information system has produced a guide which deals
with eslablis%ing an information and documentation
centre. The guide was developed with the financial
support of the International Development Research
Centre (IDRC) of Canada and the French Government.
It examines how to design and manage an information
an”? documentation centre and looks at the technical
aspects of work on standards and related subjects in
the Centre. For more information, contact African
Regional Organization for Standardization (ARSO),
P. 0. Box 57363, Nairobi, Kenya.

Newsletters on_software for disaster management

The Computers in Relief and Development
Newsletter provides information about software for
disaster management, response and preparedness.
Emergency management-related software is availahle
specifically for emergency planning, event
management, resource management and administration
of relief perscnnel. For further information,
contact Computers in Relief and Development,

106 Park Road, Loughborough, Leics. LEV1 2,
United Kingdom.

(Iré-g}imenja}_i_ouuid_e_Lor_dgcttoo,i,c__data-i,n!.gl:chinge

Electronic data interchange (EDI)
implementation quide is a concise 100-page guide to
EDI and paperless trade. 1t starts with a chapter
for beginners and goes on Lo explain costs and
benefits of EDI, use of standards, applications and
recent developments. Additional information is
given on the legal aspects of EDI and such concepts
as packet switching, 0SI, X.400, and EDIFACT are
explained in layman's terms. Contact: Euromatics,
68 ave d'AudergKem, B-1040 Brussels, Belgium,.

(TP + 32 2 736 9715 or 236 0029).

Conference proceedings on new information technology
for tibrary and_informa’jon professionals and
educational_media specialists

This 480-page conference proceedings contains
64 original contributions covering surh topirs as
library automation, online information retrieval,
networks, data base develapment, CO-ROMs and
myltimedia systems, hypermedia and information
technology. These papers give an historical and
current overview of activities and applications in
information In South-fast Asia and tﬁe Pacific
region. A subject and author index are included.
The Prcceedings of the 21.d Pacific Conference on Hew
Information Technology, 29-31 May 1989, Singapore,
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were edited by Ching-chih Chen and David Raitt. In
the United States and Canada, contact MicroUse
Information, 1400 Commonwealth Avenue, West Newton,
MA 01265, USA. Elsewhere, contact FID,

P.0. Box 90402, 2509 LK The Haguc. Netherlands
(International Federation for Info.matien and
Documentation (FID) Publication no. 670, ISBN
0-93155-06-X). The cost is US$57.50 plus postage.

New_Arabic manval

An expanded version of an earlier single-volume
edition of an Arabic manual for translators has been
made widely available by UNIDO. This three-volume
manual is 3 comprehensive guide o new terminology,
covering almost every aspect of international
activity from industrial development to
international law on drug control - all with special
reference to the United Nations.

This expanded version contains basic
information that is often difficult to locate in
United Nations documentation: provides nomenclature
relating to comittees, organs and meetings; and
includes abbreviations and acronyms that are widely
used in English.

The manual is also intended for government
officials, scholars and journalists, as well as
translators. The cost of the manual which should
accompany the order is US$150 and the symbol
i0/352(SPEC.), ED/352/Add.1(SPEC.) and
10/352/Add.2(SPEC.) should also be quoted. The
manual can be ordered directiy from: Oocuments
Unit, UNIDO, P.0. Box 300, A-~1400 Vienna, Austria or
from United Nations Sales and Publications in Geneva
or New York.

Natignal information policies

This survey which reviews the information
policies and practices in 17 industrialized
countries, with particular reference to scientific
and technical information was carried out by the
International Federation for Information and
Documentation (FID) on behalf of the IINESCO General
Information Programme. The policies and practices
are presented in a way which makes comparison
possible. The 17 countries are Australia, Austria,
Canada, Czechoslovakia, Denmark, Federal Republic of
Germany, finland, France, Hungary, Japan,
Netherlands, Norway, Poland, Spain, United Kingdom,
United States and the USSR. International regional
institutions are also included. National
information policies: A review of the situation
in 17 industrialized countries, with particular
reference to scientific and technical information by
Michael W. Hill can Le ordered from the FID Sales
Department, P.0. Box 90432, 2509 LK The Hague,
Netherlands (TP 431,70 140671; Fax 1 31 70 834827;
Telex 34402 KB GV NL Attn. FID).

Choix_et_développemert d'un systéme
micro-informatique

This is a 247-page quide in French for teachers
and managers at smal' and medium-size firms on how
to select microcomputer hardware and software for
business applications and how to conduct training in
their use.

The International Trade Centre (ITC) has issued
this guide frees of char?o for foreign trade training
fnstitutions in developing countries. It is also
available to foreign trade training institutions in
developed countries at the cost of US$30. Funding

fer this publication was provided by the Government
of Sweden. For more information, contact the
International Trade Centre, 54-56 rue de
Montbrillant, 1202 Geneva, Switzerland

(TP +41 22/730 0Y 1}; TX 289052).

XI. SPECIAL ARTICLE

Computer software policy_and development in
the Pegple's Republic of China®

by Erik Baark**

One of the important effects of the opening of
the People’'s Republic of China (hereinafter referred
to as China) to the international community and
market in the 1980s has been the rapid introduction
of new information technology. In addition to
imports of a number of major computer systems as the
COCOM regulations were gradually relaxed during the
decade, the country experienced a virtual boom in
the diffusion of micro-computers in the
early 1980s. A subs*2ntial amount of these
micro-computars are now produced indigenously, and
there has been a growing export of personal
computers manufactured 1n China.

In the process of diffusion of computers, it
has become ever more apparent that the lack of
adequate software is posing a serious barrier to the
effective use of computing power in China.

Therefore the Government has placed increasing
emphasis on the promotion of software development,
both for the domestic and the international market.
This paper examines the software sector in China and
the software policies adopted during the last
decade. In addition, it Tooks at Chinese software
exports. Finally, the specific problems posed by a
Tack of legal protection for software in China, the
difficulties of processing the Chinese script, and
the weak professional and technical infrastructure
is discussed.

China's_software sector

[- the mid-1980s there were 216 enterprises
engage in computer information processing
services. Approximately one third of these
enterprises only provided information processing
services, while the majority were in other lines of
business as well, such as marketing computers and
software or delivering training. In fact, the
income from technical services constituted only
12 per cent of total turnover in the sector. The
companies employed more than 4,000 software
technicians.

The sector is dominated by four large
rorporations, all based in Beijing but with a wide
network of subsidiary companies in other regions of
China. They are:

This paper is a revised version af an
article entitled "China's Software Industry” whick
is forthcoming in [nformation Technology for
Development. I am grateful to Robert Sware,

Richard Conroy, and Liu Suying for providing me with
important baczgrOund material,

** Professor Baark Is with the Inctitute of
Social Sciences, Technical University of Denmark,
Lyngby, Denmark.




- China Computer Technology Service
Corporation (Zhongguo jisuan jishu fuwu
gongsi). Thi< corporatian was established
in 1980 for the purpose of providing
maintenance service, systems design,
installation and training for domestic and
foreign computers. By 1986 the Corporation
had established 42 subsidiaries and
14 training centres, earning ¥ 135 million
{($US 36 mi?lion) annually.

- Stone Corporation (Sitong jituan gongsi), an
entreprensurial firm set up in 1984 by
scientists from the Chinese Academy of
Sciences. Through the marketing of
micro-computers, peripheral equipment and
specialized software, this corporation
quickly managed to become one of the largest
and most profitable firms in the emerging
high-technology business of China, earning
¥ 106 million ($US 28 million) in 1986.

- China Software Technology Corporation
(Zhonggquo ruanjian jishu gongsi).
Established in 1982, this corporaticn
includes 32 sybsidiaries and achieved a
turnover of almnst ¥ 20 million
($US 5.33 million) in 198A. The Corporation
is targeting bnth the domestic and the
international market for new software and
cervices, and apparently was the largest
State-run software company in China in 1989.

-~ China Computer Systems Engineering
Corporation (Zhongguo jisuvanji xitong
gongcheng gongsi). This Corporation,
created hy the Ministry of Electronics in
1984 on the basis of a large number of
research institutes and factories in China,
primarily undertakes systems engineering
projects for large enterprises and publir
arganizations. Approximately a third of the
units participating in this corporation are
research institutes, less than a quarter are
enterprises, while the rest are regional
branch units. Altogether these units are
said to represent 3 staff of 60,000 people,
a third of which are scientists and
technicians.

With the excepticn of the Stone Corporation,
these firms are still heavily influenced by the
State authorities, in spite of their formal status
as semi-private ventures. For this reason, they
tend to lark entrepreneurial and commercial
incentives, often becoming what the Chinese term
"pnrtfolio” companies. This has left the rapidly
expanding market for hardware, software and training
services apen to mare business-oriented firms such
as the Stone Corporation and other start-up
rompanies in high-technolngy areas such as the
"Flertra irg Street" in the Zhongquancun area in
Reijing.

A major prohlem is that although these new
entreprensurs have targeted the large information
technology market with considerable <uccess in
recent years, they tend to lark the technnlogical
resources availahle to the somewhat lethargic
State.supparted rorporations. A similar weakness
rharacterizes data processing services. At the end
nf the 1970¢, it was decided to establish a range of
computer services centres at the provincial and
municipal level. It is generally recngnired,
however, that thess computer rentres have failed to
provide services to users beyond a limited community
of ‘rienticts.
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The Chinese software sector thus tends to be
dominated by State-run research institutes and their
technology development companies. 1/ In contrast to
the Wast, whers large private firms supply both
computer systems and applications software, Chinese
users usually look in vain for such packages from
domestic computer manufacturers. Some manufacturers
even regard the diversification into computer
services, maintenance, training, etc. as a burden on
their "normal" business (Chen Liwei, 1985, p. 59).

It has been estimated that for the rest of this
century, the Chinese computer information service
industry could grow by 20 per cent arnuvally. With
this growth rate, it is projected that the ratio
between the production value of the information
service industry and the computer industry will be
1:5-8 in 1990 and reach 1:2-3 by the year 2000
(Gong Bingzhen, 1988). 2/ At the same time, the
sector is expected to undergo a structural
transformation from the current emphasis on
marketing, training and installation service to an
increasing share of software and information
services, as indicated in table 1 (see page 56).

This growth and structural transformation
would, in Gong Bingzhen's view, require the Chines~
government to increase investment in the sector, for
instance by linking the allocation of funds for
development of the sector to investmenl in computer
manufacturing. Gong Bingzhen suggests that
ore fifth or more of the investment in the national
comp ter industry should be reserved for the
development of software and services. Moreover, he
sugassts that such measures as tax relief and
special funds for the development of the sector
should be introduced. Finally, the Government
should set new prices for the products delivered by
the information service firms.

More concrete projections referring
specifically to the software sector are made by
Jia Yaoling (1989). He suggests that China could
have as many as 100 firms specializing in software
development and production by 1995. Their combined
annual turnover would amount to ¥ 1 billion
($US 266 million), earning $US 50 million on
exports - a tenfold increase in export value over a
five—year period. This scenario would also require
continued official support, in particular the
promulgation of regulations providing legal
protection.

The software market; _diffusion of compyters
ang_applications

An accurate picture of the diffusion of
computers in various sectors in China is diffirylt
to establish since available statistics are nften
contradictor . Tahie 2 (see page 56), based on
national surveys conducted by the Chinese
Association of Computer Users, indicates an
important change that has taken place <ince the
early 1980s. In 1982 aimost 60 per cent of China's
computer stock was installed at research institutes,
universities and colleges. In 1986, these
institutinns accounted for 43.9 per cent, while
publtic administration had raised its share to more
than 30 per cent.

[t is noteworthy that industrial enterprises
apparently still accounted for less than a third of
computer installations in 1986. Most likely these
installations were also rather smal! syctems (mini-
or micro-computer system<), since most enterprises
in China cannot afford to purchase large systems.
There are regional disparities, howsver, and



statistics from major industrial centres such as
Shanghai city and Liaoning province indicate that
the industrial sector raised its share from 15 tc
36 per cent of the total installed base during the
same period.

A rep~rt from 1988 indicates that the trend has
been somewhat reversed, so that "of the total number
of computers in China, 30 per cent are used for
industrial operation control™ (“Computer
Industry ...", 1988). Nevertheless, major computer
resources continue to he concentrated within sectors
of research, higher education and State
administration. The relatively low rate of
diffusion of computers in the industrial sector may
pose a long-term structural problem.

One aspect which must be considered in
connection with these figures concerning diffusion
of computers in China is the low rate of utilization
that is a distinctive feature of Chinese computer
installations. The rate has been estimated at 20 to
30 per cent, and it appears extremely difficult to
raise this figure. 3}/ This under-utilization of
equipment implies that an investment worth
¥ 25 billion ($US 6.6 billion) has been wasted
("Computer Industry ...", 1988).

In the mid-1980s the emphasis on software
production generated a rapid growth in production of
new items. The results of the process can be
gleaned from table 3 (see page 56) which shows
that - at least in quantatitive terms - a larger
selection of software became available during
1985-1986.

By 1986 the authorities made a survey which
apparently resulted in the registration of more than
20,000 items of software applications. A few
thousand were selected for the first National
Exhibition of Computer Application Results, held in
Beijing in June 1986.

The diagram in figure 1 (see page 56), prepared
on the basis of the exhibition catalogue, indicates
the importance of applications developed for
industrial sectors. 4/ Generally such software is
developed by organizations subordinate to an
industrial ministry. A relatively limited amount of
general applications packages are developed for
service and administration, although items listed
under industry occasionally cover management
information systems (accounting, etc.) developed for
a specific Vine of business. Thus, in spite of the
substantial <share of computer installations in
administrative departments, as indicated in table 2,
there appears to be a Tack of applications software
for this sector,

The domestic market for computer software is
thus composed of two major parts. On the one hand,
there is a core demand for major systems designed
around large computers, the development of which is
usually commissioned on non-commercial teime,
Whatever “market" there exists for such systems is
highly monopolistic. On the other hand, the rapid
diffusion of micro-computers in China has led to a
large pntential demand for general-purpose software
and standard applications. 5/ This market is highly
competitive and constrained by poor quality of
products, lack of commercial marketing outlets, and
the weak protection offered by the legal system. In
spite of the apparent concern of policy-makers for
increased commercialization of software in China,
lTittle progress seems to have been made so far.

For example, the Chinese market for computer
networks fs seen by some commentators as a
particularly promising area. There is a substantial
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market for micro-computer networks (of the LAN-type)
at the large and medium-sized enterprises which have
already installed many micro-computers. Only during
the tast five years have some software companies
offered services in this important market. The
domestic computer manufacturing companies have
targely ignored the potential market for networking
packages ("An analysis of ...", 1989).

For several years the formulation of large
plans for the establishment of specialized
ir.formation systems have been fashionable in China.
Major cities, such as Shanghai, have already drawn
up programmes for the deve?opment of specialized
systems, while Beijing and Tianjin cities are
planning to introduce similar systems within the
municipal area. It is envisaged that such systems
will develop towards inter-city links. The weak
telecommunications infrastructure in China has been,
and continues to be, a major constraint for the
development of such integration at the inter-city
tevel or at the natienal level. Shanghai has taken
steps to introduce advanced digital communications
in the city, but the high costs of such systems have
held back large investments in this area. The
development of software for networks and large
information systems is usually undertaken on a
contract basis by the major State-operated
corEorations or direct iy by research institutions.
Although the Government has increasingly invited
tenders for such projects, this use of market
forces has hardly managed to bring about the
commercial exchange of software that has been a
priority lately.

Compyter software policy in the 1980s

During the period from the 1950s, when China
initiated indigenous development and production of
electronic computers, to the end of the 1970s, when
equipment ranging from mini-computers to
super—computers was manufactured in China, very
Tittle effort was spent on the development of new
software. The emphasis was placed instead on
production of computer hardware. Chinese computer
manufacturers developed the most essential operating
systems software and adopted a few language
compilers sor languages such as FORTRAN, PL/I, and
APL. Applications programs were predominantly
developed by scientists and stressed numerical and
scientific problems.

The early 1980s witnessed a significant shift
in policy as the leadership turned its attention
fram the production of mainframes and mini-computers
to the diffusion of micro-computers. Available
statistics suggest that in 1980 there were nnly
600 micro-computers and some 2,900 Targer computers
installed in China. In 1985 the relative <hares had
changed considerably, so that official figures
listed 130,000 micro-computers and 7,000 larger
installations. More recent figures from 108)
indicate that the installed computer base comprices
8,824 mainframe and mini-computers plus
275,000 micro-computers.

The vast majority of these micro-computers were
imported from the United States, Japan and Europe,
or assembled in China on the basis o1 imported
kits. Nevertheless, official figures suggest that
an increasing number of micro-computers are desianed
by Chinese manufacturers and include a significant
number of components produced in China. There are
150 computer manufacturers in China at present,
producing 396 mainframe and mini-computers and
59.000 micro-computers annually. The output value
of this industry exceeded ¥ 2 hillion
($US 533 million) §/ in 1987 ("Compr-ter
Industry ,..", 1989, p. S}.




A number of other impertant changes in policy
took place simyltaneously with the shift in emphasis
from large computers to micro-computers. First,
peripheals and complete computer systems — rather
than exclusively the central processor — were
identified as a crucial link in production of new
systems. Secondly, the emphasis on hardware was
supplanted with a3 stronger support to software and
applications. Thirdly, the policy guidelines
stressed that the expansion of computer services
might play a leading role in the diffusion of
computers (Chen Liwei, 1985, p. 60).

A turning-point came when a new emphasis on
software development was included in the Sixth
Five-Year Flan (1980-1985)}. 7/ 1In this plar a key
national project with the topic "Research and
Development of Computer Software" was allocated a
budget of ¥ 8 million ($US 2.13 billion) (China
Electronic Yearbook 19B6, pp. 11i-67). In 1982 the
estahlishment of a national computer sofiware sector
was endorsed by Premier Zhao Ziyang in an official
policy statement, thus providing instrumental
support to the sector. Subseguently 47 research and
development projects were completed under the plan.
In addition, thousands of applications were
allegedly created during this period. These results
fostered a wider recognition of the importance of
software by national policy-makers
(Zhong Xichang, 1986).

The policy change was further reinforced by the
establishment of the "State Council Leading Group
for the Invigoration of the Electronics Industry”
headed by Li Peng (Simon and Rehn, 1986). 8/
Estahliszed officially in 1984, this organization
has been concerned with setting the priorities for
the development of the electronics industry acro<;
departments. OCne of the sub-groups created has been
exclusively concerned with applications and
software. After providing an initial impetus to the
development of the sector, however, the group
experienced serious difficulties in co-ordinating
the activities of different departments.
Nevertheless, the group appears to have been able to
influence the priorities of the State Planning
Commission so that several software development
projects were included under the Seventh Five-Year
Plan (1986-1990).

The most important policy-making institution in
this sector continues to he tﬁe Ministry of
Machina—Buildina and Electronics Industry. 9/ The
priaorities in the software sector formulated hy this
organizatfon in the mid-1980s have been to improve
the diffusion and application of fourth generation
‘anguages and to introduce standard software
packages for several fields of aclivities. In
addition, training of software engineers has been
given high priority. 10/

During the last five years there has been a
hroadening of the conceptual framewark of China's
policy, as the information sector and information
terhnology have become the centre of attention. The
introduction of these new concepts is significant
inasmuch as it signals an effort to integrate
policies regarding the development of computers,
software and teiecommunications. There is a mutual
interrelationchip hetween these sub-sectors which
has been largely ignored until now. It is
significant, however, that Chinese observers now
express concern that the lack of adequate software
is inhibiting the diffusion of computers ("Computer
Irdustry ...", 1988), or that the weakness of the
telecommunications infrastructure tends to hold bark
the introduction of offire automation systems
(Xfe Xiren et al. 1989, p. 139).
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The current policy for the development of the
software sector includes the following components
(see Guidelines gn ... 1989, Appendix III,
pp. 75-79):

-~ tstablish a fully—fledged software industry
in two stages:

. The first stage should emphasize the
commercialization of software products and
the introduction of "industrialized"
methods of software production;

The second stage should concentrate on the
creation of a comprehensive, integrated
software industry with modern business
management, offering services to the whole
society.

-~ Develop both the domestic and foreign
markets for Chinese software, stressing
applications in major sectors of the Chinese
economy 3and international competitiveness
abroad.

- Make a rational selection of products and
technologies for a concentrated effort on
key breakthrough projects, e.g.:

. Applications software for micro-computers
and for large national information systems:

. Chinese language processing, networks,
graphics and data base management systems;

. Systems software ‘or micro- and
mini-compueters (operating systems,
high-level Tanguages);

. Software engineering: development tools,
standards, software management and quality
assurance technology.

- Promote research and technological
inngvation.

- Strengthen the management of the industry
and introduce an appropriate legal framework.

- Adopt special measures for the promotion of
the software industry, surh as tax reliefs,
full retention of export earnings, special
funds for development and easier conditions
for travel abroad.

—~ Speed up manpower training.

The overview presented above indicates that the
Chinese software sector has achieved a substantial
expansion under a period of increasing official
support in the 1980s. The structure of the industry
is rather weak however, and its resourres are
inhibited by harriers of bhoth a technical and human
nature. In my view, one of the main issues to be
faced in the immediate future is how to develop the
international marketing for Chinese softw~re so that
the industry's products will be commercialized, and
so that the industry does not have to continue to
rely on large projects allocated in the various
five—year plans. Other iscues include solving the
problem of Chinese language input and procressing and
the introduction of more advanced software
engineering and systems analysis techniques.

Exports of _Chinese software

Chinese <oftware producers have in the past
adopted a strategy of technical and economic
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co-operation to facilitate exports of software and
services. One example of this was the announcement
in 1988 of a joint venture with a total investment
of 4 million, the Shanghai Venus Software Company
Limited. The venture involves three Chinese
organizations and eight Japanese companies, and
appears to be aimed at developing products for the
Japanese market ("Software Company™, 1988). It was
announced recently that the China Computer Technical
Service Company has entered into a contract with the
Japan Electric Company to export Chinese software tn
Japan, where the market is expanding rapidly ("Japan
Imports ...", 1989}.

Other computer <oftware exports announced
include more specific systems, for example a package
with a five-stroke Chinese character input
technology which was apparently purchased by Digital
Electronic Corporation (US). A micra-computer-based
typesetting system for simplified Chinese characters
has been offered on the East Asian markets by the
China Printing Science and Technnlegy Research
Institute. By mid-1987, this system had reportedly
been sold in the domestic market for an amount of
4 1 million, while salec agreements totalling
$US 100,000 had been concluded ("Chinese
Software ...", 1987).

During the period 1982-86. income from software
exports al?egadly amounted to more than

$US S million. Qinghua University, one of the
leading centres of software research, developed
software for both firms in the US and in Japan. The
export of such services provided badly needed
foreign currency earnings to a total of

$US 1.8 million (Cheng Jun, i987). In addition,
Qinghua was able to get an additional income of

$1US 1 million on the exports of software services
during the first five months of 1986. Shanghai
city, another centre of computer developmeat in
Chira, was apparently also able to earn more than
$US 1 million through software exports before 1986.

A study of software exports from the RBeijing
region revealed that as much as A0 per cent of the
software products were sold on a commission basis
(Yin and Yu, 198R). This implied a loss of
potential revenue by at least half of what could
have been earned through direct sales.
Nevertheless, supplying software to internatinnal
cuilzmers was an extremely lucrative business. The
study indicated that an income of $US 2.5 million
had been generated from software which amounted to
11 per cent of items sold domestically, for which an
income of a mere % 250,000 had been generated. In
other wards, for each man-year invnlved $US 7,630
was generated in foreign currency, while the
necessary investments had been a neglihle ¥ 550 per
man year.

An important component of the Chinese palicy to
rreate an internationally competitive software
industry has heen to send personnel to work in
foreign firms. The Chinese have alsn considered
thi< an aspect of exports, since the hiring out of
Chine<e personnel, mnre than 1,000 programmers in
recent years, has generated other <sources of foreign
rurrency revense. In spite of the apparent <hortage
nf softwars engineers in China, many organirations
have been eager tn offer qualified staff at a low
cost to foreign software houses.

Although these exports indicate the new
rapahilities of the Chiness snftware industry, most
software packages snld ahroad relate to the
processing of Chinese <cript, which is a rather
specialized market, The <survey mentioned above also
indicated that 70 per cent of the software programs
exported had a size of fewer than 20,000 code lines,
while at 1eact B0 par cent took less than
four man-years tn develop (Yin and Yy, 19A8). In

other words, most of the work which the Chinese
undertake for foreign firms on a commissioned basis
remain small adaptations or modules. The capability
te develop and sell larger software packages abroad
have not been promoted significantly through this
effort. Sub-contracting services and the "export"
of manpcwer is also a somewhat limited market,
although it is cliearly an important entry point for
the internationalization of Chinese software. A
major drawback is the requirements of marketing,
documentation and after-sales service at the
international market, which may prevent Chinese
snftware producers from capturing a significant
share of important markets in data base management
pacrages, graphics, er network design.

It has been argued however that China may have
a comparative advantage in exports of systems
software, since rather large groups of programmers
were collected in past efforts tn equip the
indigenous Chinese computer systems with basic
software {Jiang et_al.., 1988). The Joint Design
Group for the development of systems software for
two major Chinese computer series (the 16-bit
mini—computers known as DJS 100 and the 32-bit
medium-sized computers of series DJS 200)
collectively represent important qualificatioens,
which could be utilized in exports under the rigiht
conditions.

Legal proteciion for software; an inadquate
framework

A frequent complaint from Chinese and foreign
observers is the lack of legal protection for
software in China. A recent analysis (Fakes, 19R9)
has shown that Chinese laws and regulations
concerning foreign trade and licences currently
provide inadequate protection of foreign software in
China. The Chinese strategy has been to pravide
contractual protection on licences of software for a
limited perind of time, and to simultaneously pursue
a policy of software technolngy assimilation,

i.e., the copying and widespread diffusion of
software without permission. 11/ Arthur Fakes
concludes his analysis with the following words:

"China has yet to learn that seizing the
property of foreigners does not encourage them
to offer help. C(hina is orly now beginning to
Tearn that its political actions ran decrease
trade and the variety and number of technology
acquisitions. In respect to software, China
could encourage foreign help in reaching its
goal! by enacting lega! protections against:
(1) the unauthorized reproduction and
distribution of software and (2) the
misappropriation of software trade secrets by
any party." (Fakes, p. 297)

In order to expedite the enactment nf the
fhinese Copyright Law, it was decided to exclude
protertion of software author's rights
(Gao Hang, 198B). It is envisaged that separate
legislation will be drawn up conrerning the
protection of <oftware, There has al<so heen a lorg
debate whether Chinese rompiter software should be
provided with protection under the Patent law, hut
mnst people agree that this law is not a suitable
framewnrk. 12/

Meanwhile the copying of computer <nftware
ingide China is at least a¢ serinus a Eroblpm as the
approach to international softwars marketc that

draws the <evere criticism of Arthur Fake< and moct
foreign firms. A lack of legal protection for
domestic producers of software have virtually
remaved the incentives to engage in the development
and commercial marketing of software. Thic state af
affairs has chararterired both micro-romputer
software and packages developed on larger systems.




Many research units have experienced that only a few
dozen copies of new software packages will be sold,
even if several hundred copies are known to be

used. 13/

Consequently, the income from software and
systems development in China is generally low by
domestic and international standards. Standard
micro-computer software packages are sold within a
price range of ¥ 50 to 250. Dedicated applications
saftware developed for large mainframe computer
systems, such as a management information sysiem for
enterprises, are produced under contract for ¢ sum
in the range of ¥ 50 to 100.000. This price is
barely sufficient to recover the cost of a team of
qualified technicians and use of computer
facilities. These conditions reinforce the
relurtance of computer manufacturers to engage in
software development. For example, the Keli High
Technology Corpo-ation, a profitable computer
production and marketing firm in Beijing, has
consciously avoided undertaking software development
and sales, allegedly becavse they cannot . ford to
make Tosses. 14/

The_Chinese langyage

The difficulties of processing the Chinese
script on computers have continued to be a major
stumbling-block for the diffusien of computers
and software, particularly in the administrative
sector. After a few years of sxperimentation
in the late 1970s, a series of national standards
was promulgated fonr the coding of Chinese
characters (Dai Zhaokang, 1989, p. 7). Research
and development projects in the early 1980s
produced a Chinese version of the MD-DOS
operating system ((C-DOS) and of the NIX
operating systems kernel, which are ncw able
to process Chinese characters. [In addition,
new versions of a few general application
packages for word processing, data base
management and spreadsheets have been developed
to cope with Chinese characters. Other research
and development projects are in the process of
providing reasonably functienai protocols for
data communication, involving Chinese characters,
and the terhnical prohlems of producing output
have also been largely solved.

The key outstanding problem is to find a
convenient and fast method of input. Hundreds of
different input methods emphasizing various modes of
entry (keyboard, pen, etr.), various components of
the Chinese characters or their pronunciation have
been developed sver the years. Some have been filed
for patents and others have become accepted as
"standard” input methods for popular operating
systems such as the CC-D05. MNevertheless, so far no
methad has achieved the versatility and relative
convenience of the ASCI! keyboard.

?hou Zhinong of the China Software Technology
Corporatinn has distinguicshed between four
generations of Chinese character processing
software. The first generation is baced on entering
a single character. The second generation of
software will he able to quickly enter Chinese
words, which are mostly composed of myltiple
rharacters. The third generatinn is based on
intelligent voice recognition and will be able tn
enter text on the basis of sentences. The fourth
generation would use artificial intelligence and
enter text based on its meaning (Zhou Zhinong, 1989,
p. 13).

The vast majority of character inpyt software
available in China today belong to the first
generation. A few systems, including the "Natura)
Number Chinsse (haracter Input System (Ziran ma
hanzi shuru xitong)” developed by Zhou Zhinong
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himself, belong to the second generation, while
there is now a considerable amgunt of research in
the area of voice recognition and artificial
intelligence in order to develop third and fourth
generation systems. It may take 2 decade before
third and fourth generation systems become generally
available in China. But even the transition to
second generation systems will mear. a2 major advance
since the number of entry mistakes will be reduced
significantly.

Professional and_technical _infrastructure

Accarding to an official from the Computer
Bureau, Ministry of Electronic Industry, by 1684
only 10,000 of the 80,000 employees of the computer
industry were engaged in services (Chen Liwei, 1985,
p- 59). These people were working in about
60 computer service units in China. In many Chinese
articles, these figures were used tn argue that
China had a ratio of 1:7 among software and hardware
perscnnel in the computer sector, while the US was
seen to have 3 ratio of 4:1 among these greoups.

More recent repnris have estimatec that between
30,000 and 40,000 people ares engaged in software
development in China. 15/ Approximately one third
of this corps of software personnel were based in
Beijing. These new figures provide a ratio of 1:2
among software and hardware personnel in the Chinese
cnmputer industry nroportions whirh are still far
from the US pattern.

Moreover, statistics compiled by the China
Computer Society have indicated an annual capacity
for training 18,000 people at educational and
rasearch institutions. A delegation of
international computer professiorals which visited
China in May 1987 offered the following conclusion:

"Computer science education has progressed
rapidly in the past several years in China's
top universities and research institutes. This
progress must be attributed in part to the
official recognition of computer science as a
scientific discipline with the formation of the
Chinese Compuler Federation i. the mid-1980s,
and the subsequent sxpansion of government
suppart for new educational programmes,
facilities and research.”

(Wilson et 3l., 1988, p. 963)

The delegation nated, haowever, that the growth
in romputer education and research continues to he
hindered by the absence of adequate hardware and
reliable software. In addition, the nerd to master
Fnglish in order to use texthooks and practice
programmina skills was seer as a major problem for
the students, while the isolation from the
international research community ronstituted a
significant impediment to farulty.

Several methods have been applied to ensure
widespread training of software professionals.
Apart from the university sector, it has been
estimated that an additional annual contigent of
B0,.000 people cculd be trained in computer
applications by the industrial ministries
(Cheng Jun, 1987). (hina is also sesding many
saftware engineers abroad for employment or training
in Wactarn computer or software companies, haping
that they may learn more advanced methnds. However,
the gensral feeling in China is that there is a
fundamental gap between the numher of people trained
in information technology and <ervices and the
artual requirements. It hac been ectimated that
from a base of 15,000 professional staff in the
information service industry in 1985, the contingent
neesds to be raised to 100,000 in 1990, to 250,000 in
1995 and finally reach 509,000 people in the
year 2000 (Gong Bingzhen, 1988, p. 211).
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These software profesc<innals would alsc need
access to an infrastructure of wmodern hardware and
productivity tools. The access to hardware has been
graduvally upgraded during the 1980s, in particular
due to the equipment installed in key uvniversities
as part of a World Bank project. In addition,
substantial efforts have been spent on the
indigenous development of advanced softvare
engineering tools. [In 1987 China announced its
first experimental automatic software production
system. This system was a key national project
under the Seventh Five-Year Plan and was developed
by a group of Ph.0O. students at the Computer
Department of Nanjing Univercity under the
supervision of Prof. Xu Jiafu, 2 well-known computer
expert. After two years of theoretical research and
practical development work this group had completed
2 system which was able to automatically write
programs from conceptual diagrams, provide automatic
validation and testing procedures, etc. ("China's
First ...", 1987}. A recent annguncement of the
development of a system for automatic design of
algorithms (NDADAS) for a Sun workstation by this
group indicates that technical capabilities have
also been created.

International collaboration constitutes another
important component of the strategy to improve
computer software engineering methods. For example,
a national project entitled "Integrated Software
Engineering Environment (ISEE)”, led by the China
Software Technology Development Centre jointly with
10 universities and academic research institutes,
included a major effort by US researchers to
iniroduce software engineering techniques in China.
This project was initiated in 1984, and results were
presented at a conference in Beijing in 1986 (see
Zhong Xichang et _al., 1986).

Another important initiative undertaken to
introduce and develop software engineering methods
is the proposed International Institute for Software
Technology, which is envisaged to be set up as a
United Mations University Research and Training
Centre in Macao. This centre is expected to berome
engaged in the develnpment of application software
deve o:-onl tools, project management methods,
distributed system software, and applications in
selected fields.

Table 1
Projected annual turnover_and structure of
Chipa's _computer_informatiop_sector. 1990-2000
(million US dollars)

1990 1998 2000

Computer industry 1,200 3,000 8,000
Information services industry 200 50 2,600
of which:
- Information service 10% 15% 20%

Software service 10-15% 20% 25%

Specialized sorvice 45-50% 35-40% 30%

- Systems service 25-30% 30% 25%
Source: Adapted from Gong Bingzhen (1988), p. 211,
Fstimated turnover in US dollars represent mean
values of Gong Bingzhen's projections, using the
exchange rate 100 dollars = ¥ 375.

Table 2

Jectoral shares of coeputer installations
in Chine. 1982 and 1986
{in_per_cent)

Sector 1982 1986
Research institutes 39.7 31.5
Industrial enterprises 28.5 25.7
Administration 13.2 30.4
Universities and colleges 18.6 2.4

Source: (hina Electronics Yearbook (in Chinese)
L p. i3-172.

Table 3
Production of applications and_integrated
syslems._1984-198¢€
{No._ of items)
1984 1985 1986
Applications software 290 2,878 11,066
Integrated systems 26 221 38

Note: Network systems increased and CAD systems
declined in the category of integrated systems.

Source: (hina Electronics_Yearbogk (in Chinese)
. 0. iii-61 and 72.

Figure |

Computer software: _Main appiication
areas

twdsley 1520

-
Ve

Othrr {(Ganne ) 189

Health A7

Commpcations 2705
Aqricadtizn 4D

Friraton & Aacnarch 263
Servicns 3 Admin 221

Source:

National Exhibition Catalogue, 1986.




References

“An Analysis of the Chine<e Market for Computer
Networks (Woguo jisuanji wanglue shichang jianxi)"
Ching Computerworid {Jisvanir shijie).

29 August 1989,

Cheng Jun, “The Present Status and Prospects of
Chirese Software Exports (Woguo ruanjian chukou
de --anxhuana he gianjing)" (h|n; Compyterworld
(Jisvanji shijie), 8 August 1987

Cheng Liwei, "The Position and Role of Computer
Services in the Computer Industry” translated

in Joint Publishing Research Service, Chira
Report. 3cience and Technology (JPRS-CST-85-009),
9 April 1985,

Ching Electronics Yearbook (Zhonggyo dianzi
nianjian}_1986 (Beijing 1987).

"China's First Software Automation System
Successfully Developed (Woguo diyi ge ruanjian
zidonghua xitong yanzhi chen gong)* China

Electronics News {Zhongguo Dianzibao).
15 September 1987.

"Chinese Software tn be Sold Abroad" Beijing Review
MNo. 33, 1987, p. 33.

"Computer Industry At Low Ebb™ Ching Economic News,
12 Decembec 1988, pp. 5-6.

Dai Zhaokang, "Computer Scftware Technology
Development and Requirements in China”

(Country Study of China prepared fer the
Feasibility Study Report of the UNU International
Institute for Software Technology) Mimeo dated
March 1989.

fakes, Arthur, "“The Akduction of Licensed Software
Technology by the People's Republic of China®
Software Law Journal Vol. III, No. 2 (Spring 1989),
pp. 223-294.

Gao Hang, "China's Forthcoming Copyr|ght Law" The
Ching Bysiness Review, July-August 1988, p. 53.

Gong Ringzhen, "Acrelerating the Develnpment of a
Chinese Computer Information Service Industry (Jiasy
fazhan_woguo Jisvanji xinxi_fuwyye)” in Opening up
Terhnolngy to Start New Trails on the Road to
Development of China's High Technolagy Industry
(Kaipi_Jishy chyangxin zhi ly_fazhan_woguo_gao jishy
¢hanye), Beijing: 1IDG and China Computerwor!d,
October 1988, pp. 208-212.

Guidelires_on China's Science and Technology Polrcy
{Zhongguo_kexye jishu zhengce zhinagn) No. 3, 1988
(Reijing 1989).

"JaEan Imports Chiness Computer Software" (hing
Market Nn. 7, 1949, pp. 51-52.

Jiang Weidu, Lu Yingzhi and Zhang Suqin, "The
Prospects of International Co-operation and
Product Fxport for China's dystems Software”
Ching Compyterworid, No. 15, 20 April 1988,
p. 42 (Transiated in JPRS-CST-BR-015,

pp. 47-50).

Simon lennis f. and Detlef Rehn, "Understanding
the Ei.rtronics Irdustry” The. Ch|na Business
Review, March-April 1986, p. .

Simon, Dennic F. "Integrating the Fiectronics
Industry” The China Bysingss Review,
July-Auguet 1988, pp. 27-30.

"Software Company” China D3ily., 25 November 1988,
p. 2.

- 57 -

"The Computer Information Network of the Industrial
and Commercial Bank Holds a Meeting in Wenzhau to
Discuss Countermeasures” (Gongshang yinhang jisuvanji
xinziwang z3i Wenzhou jihui yantao duice) (hina
Computerworld (Jispanj: shijie). 17 April 1989, p. 2.

Wilson, Judith D., Adams, Elizabeth S..

Baouendi, Helene P, Marion, William A. and
Yaverbaum, Gayle J., "Computer Science Education in
the Pecple's Republic of China in the Late 1940s"
Commynicaltions of_the ACM, Vol. 31, MNo. B,

August 1988, pp. 956-982.

Xie Xiren, Zheng Shaoren and Zhy lesheng, "An
Exploratory Discussion of Communications Technnlingy
Under the Environment of Chinese 0A (Shilun wogqua DA
hyanjing xia de tongrin jishu)}” China Compyterworld
(Jisyanji shijie), IS March 1989, pp. 38-39.

Yin Zhihe and Yu Jianyi, "The Current Situation
Regarding China's Software Production and Software
Exports™ China Compyterworld, No. 43,

26 QOctober 1988, pp. 36, 38 (translated in
JPRS-CST-88-020. pp. 68-70).

Zhong Xichang and Bosheng Zhou, "A Brief
introduction to Project ISEE™ in Software
Engingering Envirgnment; Proceedings of the
Internatignal _Workshop_on_Software Engineering
Envipgnment (China Academic Publishers,
Beijing 1986).

Zhong Xichang, "A Number of Proposals for
Accelerating the Development of a Software Industry
(Jiasu fazhan ruanjian chanye de jidian jianyi)",
Ch'gl Compulerworid (Jisvanii_shijie), 23 May 1986,
p- .

Zhou Zhinong "The Development of Entry Techniques of
Chine<e Character Codes (Hanzi bianma shuru jishu de
fazhan}" Ching Compyterworid_(Jisuanji_shijie),

19 September 1989, p. 13.

Notes

1/ The Joint Institute of Information High
Technology established in Spring 1989 by the
computer departments at seven universities and three
civilian and military institutes from nearly all
regions of China is a typical manifestation of this
point. This new institute is collectively owned and
features 350 technica! personrel, which are involved
in a3 broad range of applications systems
engineering. ee "Information High-technolngy ..."
(1989).

2/ Gong Bingzhen is emplnyed at the Computer
Systems Engineering Institute of the Ministry of
Marhine-Bui! d!nq and Elertrenics Industry.  When
interviewed in Beijing in 1986, he was alsn
Vire-[iirector of the China Systems Engineering
Corpnration, so one can assume that his pranjections
are optimistic.

Ry The most recent figure, 20-30) per cent, is
provided in “Computer Industry ...", 19A8. The
Chinese sources have never explained how they
arrived at this figure, nor tried tn define what it
stands for: Are 75 per rent of computer
installations in China out of order at any qiven
time, or is the installed base only utilizes
7?5 per rent of the time?

4/ The diagram does nnt includs items which
wers dovolnppd for defence-related applications
(including space and aerospace), for which a
separate catalogue was published. [t is, of course,
very difficult to get a clear picture of the
production of, and demand for, software in these
important sectors.



9/ The high rate of diffusion of
microcompulers in the mid-198Gs led to an installed
base of almost 300,000 microcomputers in China.
However, this market has stagnated during the last
couple of years. A study of 26 major computer
producers showed that the income of the industry had
gone up 25.64 per cent from 1987 te 1988, but
profits dropped by 7 per cent. The reasons appear
to be competition from imported equipment and higher
costs of production and marketing ("The Computer
Information 1989) .

6/ Dollar equivaient calculated according to
3 1989 exchange rate of ap?roximately
$US 100 = Y 375, which will be applied throughout
this paper.

1/ The crucial significance of this event was
stressed by Hao Chummin, Deputy Director of the
China Software Technology Development Centre, in an
interview in Beijing in Autumn 1986.

8/ Li Peng has apparently become even more
influential since the receat political conflicts in
China, occupying the important administrative post
of Premier. Together with the newly elected
General Secretary of the Chinese Communist Party,
Jiang Zemin, who has been a key figure in Shanghai's
high-tech modernization during the 1980s, he appears
to ensure the continued priority of computer and
software development.

9/  This Ministry was formed by merging the
Ministry of Electronics Industry and the State
Machine-Building Industry Commission in March 1988.
The purpose was to promnte the integration of
electronic and mechanical engineering. Bureaucratic
inertia may, however, impede this process; see
Simon 1988.
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19/ Interview with an official of the
Computer Industry Bureau at the Ministry of
Electroiics Industry, Auvtumn 1986.

11/ Arthur Fawkes (198Q) discusses the
potential protection offered under four relevant
legal documents that have become effective
since 1985: the United Nations Convention
on Contracts for the International Sale of
Goods, the Foreign Economic Contract Law, the
Regulations on Administration of Technology
Impart Contracts, and the General Principles of
Civil Law.

12/ To my knowledge, there have been
few concrete initiatives to protect software,
in spite of the urgency of the matter. Foreign
firms have also been concerned with the
problem, and a conference was recently
convened in the United States to propose
new measures.

13/ Inter.iew with a :esearcher at the
Computing Centre of the Chinese Academy of
Sciences in Beijing, Spring 1987.

14/

18/ Within a span of two years, various
sources have provided widely different estimates.
The figure 30,000 is cited in “"Computer
applications _.." (1988), while "Software
firms ..." (1989) indicates that "China has
around 35,000 people involved in software
development.” Yin Zhihe et al (1988) claims
that 40,000 people are working on software.
To add to the confusion, no source provides a
more detailed breakdown of this aggregate
figure.

Interview in Beijing, Spring 1987.
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