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1. NEWS AND KVENTS
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Tormation Oof the tass force o

oAl dilcesl the

pert systems
appliications established to improve toe capabtial
Qf organtzations and individuals oo oworRiag with

expert systems technoiogies.

The soctety's Technical Act:ivitles Board
authorized creation of the E5A task Porce at o Mazoh
meeting in San Francisco. The new task torce is
being organized under the direction of Dan Yurman, 2
member of the intormation management statt ot the
US Environmental Protection Agency's Hazardous waste
Procram.

The task torce will sponsor activities at
national and international levels and will also
support local events. On the national and
international scale, it will publish a newsletter,
exchange electronic mail, provide speakers for
conferenc2s, organize tutorials and symposia, and
convene meetings on standards both on its own and in
conjunction with other Computer SocCiety entities.

MIS and end users are experiencing an explosion
of interest and activity in expert systems
applications in almost all sectors of business,
government, and education, Yurman said. This is
taking place due to the wide distribution of expert
system shells un personal computers and workstations.

Expert systems are the most mature and
resilient products to emerge from the AI community,
and they are being adopted by corporations and
government departments to improve productivity.
Expert systems applications to specific knowledye
intensive systems return high yields. Success
stories f.r expert systems are more common today
than they w7ere two years ago. An estimated 2,000
operational expert systems are in current use, and
80 per cent of them run on personal computers.

A number of people have agreed to serve on the
task force's steering comuittee, including
Laurel Kaleda of IBM, the Computer Society's vice
president for technical activities.

Additional information can be obtained by
writing to TAB Co-ordinator, IEEE Computer Scciety,
1730 Massachusetts Ave. NW, washington,

DC 20036-1903. (Source: Computer, May 1989)

Computer centre for Thurso

An international centre for research in the
computer sciences could be established in Thurso,
the most northerly town in mainland Britain. One
aim is to create a centre to train computer
scientists from the third world along the lines of
the International Centre for Theoretical Physics in
TL}este, Italy.

The initiative comes from the Highlands and
Islands Development Board and the UK Atomic Encrgy
Authurity, whose fast feator ot neathy Dounreay
faces clousute withan the nest tght years. The
proposed new centte would provide both teaching and
tesearch tacilities 1o advanced computing.  The
tnvolvement ot the UKAEA would mean the centre could
draw on existing computer facilities at Dounteay and
GAaln aceens to the author ity s Cray computer systen,

Atount 2 aillion poundn stecling 1n peeded U
provide the start up tinance ol the computet

centre,  bPablie o priaivate sector cash 16 golng

IO The e ouwmvnwealth Secretariat -

showing tntezes oo develop comput ing

Capacity ool Coantries to model the
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pourneis tobring Jdata

Comam L alongside major EBrae

Centie: W Manchester. (Tn
tirse i : 15, 17 June 1989,
Lot Sltence and technology)

Appiicaty

ATANT, IFM gt the Massachusetts Institute of
Techuology (MIT) will torm a consortium to handle
high teapetature superconductor applications
research, the Jonsortium for Superconductinag
Electronics, the latest in a string of co-operation
among US ti:ms that are normally fiercely
competitive. MIT provost J. Deutch said "it is a
model of how universities, governmment laboratories
and industry have to co-operate in the future to
address a nuster of 1ssues”. The Government has
relaxed restzictions tor such activities to help
make the US more compet.tive. The ccnsortium wilil
seek $4 v militon in funding from the Pentagon's
Detense advanced Research Projects Agency, most of
which would 30 to MIT. The consortium members would
cuntribute an egual Or greater sum for a total
$10 15 millicn per year in financing.

A somewnit surprising aspect of the effort is
that the first corporate members already have
substar i1al programmes in superconductivity.

ATST Betl Liboratories’ director of chemical physics
research K. . Uynes notes that the consortium
organizers thought that involving su~h large firms
would lend some weight to the idea and attract otner
members. The consortium will focus on electronic
devices, especially those for military surveillance
and signal processing, highly sensitive magnetic
sensurs for use in diagnosing brain disease and mine
detection, and high-speed chips for use in
telecommunications and computers. Some

25 rescacchers, assigned to four teams, will remain
at their own institutions. MIT will administer the
consortium, which will have a 5 to 10 year life
span. (Extracted from Hew York Times, 24 May 1989)

American companivs hasien reseirch into fast chips

A consulting firm in the US wants to form a
consuortium of companies to exploit research on a
type of chip that works much faster tham its
conventional counterparts. The new chip, known as
an*integrated optoelectronic circuit, works by
convetrting light to electricity.

Research on the circuits is already under way
in the U5, but observers in the computer industry
fear that the Y5 will tall behind its competitors in
thi, aren.

bFojaeas ative, o s, compaates attended o
ot it the D attment of Commerce an
L e b rp the David Sarnoft

e ol ey baed s Princeton,
otee s o the e it ther Optoele Stronie
ettt e arnad o advecated a
TS oma i e nmite o oot an three Lt
Ton the S0t LUage, tesearohers would seek o

Pategrate vl toaneaatters and receivers with

et atent ot e, I the tw

el t g




succeeding stages, they would make prototype chips,
then Jdevelop technclegy tor tull scale production.
heseatch would begin in 1990, and production in
lyve . (This tirst appeared in New Sclentist,

1S Aprrl 198y, Lon
ard technology)

on, the weekly review of science

Copyriyht protection tor data bases was the
subedt uf discussion at a recent meeting organized
Ly the World Intellectual Property Organization
(WIPV). The neeting, of the Committee of Experts on
M .jel Frovisions tor Legislation in the Field
o Copyright, took place at the Organization's
Geneva headquarters between 20 February and
3 Marcn 1989,

The WIPO meeting brought delegates of
Member States together to discuss Draft Model
Provisions for Legislation in the Field of
Copyright, intended to offer a model for certain
elements of national copyright laws of countries
party to the Berne Convention for the Protection of
Literary and Artistic Works, adopted in 1886. The
Berne Convention, which WIPO administers, is one of
the world's foremost copyright treaties;
82 countries are signatories.

while "mere facts and data” do not receive
protection under the model provisions, it was
suggested that copyright should be extended to cover
data bases which, because of the selection and
arrangement of their contents, could be considered
original works. It is hoped that, ultimately, the
provisions will become an international standard.

A report of the meeting (C/MPC/I/3,
3 March 1989) has been produced, and can be obtained
from: WIPQ, 34 chemin des Colombettes,
1211 Geneva 10, Switzerland. (Source:
Hewsletter, May 1989)

ACCIS

Japan and US both claim supercomputer lead

NEC Corporation of Japan has launched what it
claimed to be the world's fastest supercomputer,
raising fears in the United States that Japan has
taken the lead in this key technology. But Cray
Research Incorporated, the world's leading
supercomputer manufacturer, is unperturbed.
Officials of the US company's Japanese subsidiary
say that Cray’s fastest computer can already match
the NEC supercomputer and that a new model will
leave its Japanese competitor behind.

On the face of it, the top model in NEC's new
SX-3 seiies of supercomputers is faster than
anything Cray or anyone else has to offer. NEC's
model SX-3/44, which has four central processing
units, can, in theory, churn out 22,000 million
floating point operations per second (flogs), a
speed that is more than five times faster than
Cray's fastest computer, the Y-MP 8/8. But in
practical use, when computers operate far below peak
speed, Tray may have the advantage.

Taretiiko Kato, an engiveer ot Cray Research

situlated the performance of the two

coampeuters Lol oa range of onetating conditions.  He
chasms that NEC's computer 15 comparatively slow at
trovessing (calculations on individual
numbet o) and Cano g oan wdvantage over Cray‘s
compiter nly when pertorming calculations where
{simultanecus caleulations on
can be used mare than 89 per et

Japan Lodl, hag

sealar

Veolor ptocessing
Lists, !

G othe time,

numbers)

That means a Cray will be faster on almost ol
practical applications, ncluding drug and chemics!
design, structural engincering ani aesodynamics,
only 1n special flutd-dynamic caloulatio
veolorn processing eiceeds 895 per
speed of A

3 wWhele
Lthe b

Fato osarys.

cuent owe

s computer be an advantage,
His simulation relies, however, oo
160 million flops for the NES o
provessing speed. NEC refuses to 2 pleclise
tigure but claims Kato's estimate 1s “misicading®.

an estimate ot

ter 'S

Salal

Teveal

Cray uses the IEEE standard that

1S leern

yenerally adopted by US scientists and engloeers,

but Japanese manutacturers, incluling KE, are us:ing
the IBM standard tor thelr superoompulels.
Tne Cray-3, which is eipected to be on the

market around che same time as HZo'
{shipments of which will begin year),
will be the first supercomputer t. use luglo chips
made of the ultra-fast gallium arsenide, rather than
silicon. It will be able to execute calculations
much faster than NEC's new model because of its
higher scalar processing speed (close to

1,000 million flops), Kato says, despite a lower top
speed for vector processing (16,000 million tlops).
(Extracted from Nature, Vcl. 338, 20 April 1989)

5 new Jomputet
in June next

Italy gets ST chip plant

Freuch-Italian chip maker, SGS-Thomsun (ST), is
investing 130 million pounds sterling into smart
power semiconductor development and production in
southern Italy.

The four-year programme of investment, whi
separate from the European chip initiative, JESSI,
will draw in the co-operation of the company’s ASICs
cubsidiary, IST, and local universities.

Eventually, some 350 researchers will be employed,
including 200 newly crz2ated posts.

L~
v G

SGS-Thomson is seeking to reinforce its already
strong position in intelligent power. The market
for such devices in the automotive, aviation, and
automation markets is growing rapidly. The decision
to site the operation in southern Italy helps the
Government to boost a depressed part of the country.

The firm's Vertical Intelligent Power (VIPower)
product combines low voltage signal circuitry and
high voltage, high current power semiconductors on
the same chip. Such devices can be used for motor
control and driving up to 2kVA of output. (Source:
Electronics Weekly, 28 June 1989)

Fraace may open JESSI RsD progqramme to Americans

JESSI could be open to US companies, said
France's Minister for Research and Technology,
Hubert Curien.

"There is no rule excluding anyone from the
project,” claimed Curien. “"There 15 nothing that
says nosr -European companies cannot participate.”

Buropean industrialists and EET Ltti1als believe
that substantial matual advantages would accrue (o0
teciprocal membership.

Until now, Buropean partoess nvoived on JeOT
have insisted that while they tesain esicluded foor

the American microchip Bsh programme Sematech,
Amcrican companies should be eaciaded foom JREIGT,

In a Lid to break the impasae THM has oftere !
its 4 Mbit DRAM technology to JEGGT.
alteady hasn 4 MLt DRAM technology developed unde

Siemeps




1ts Jolut Bslo progtatae with philips called the
Megdaptoject.

The EEC huan agreed o baca JESSC
gquatter o! the ptogtamme’s tundiag, and the

with one

cumpranles ' Govermments will pay ancther quattet.

JESSI w.th

in Gre:

SGS Thomson Microeicoctrontes (37T) bhas given
crders tor work to start in Grenoble, France, on
JE3SI, the Eutopedn ventare to design the microchips
of the 193035,

"Grenoble 921" 2 alrivady been chosen as the
slogan for an tnitial 90 miliion pounds sterling
research and Jdevelopment prodect sponsored by ST

The enterprise brings together ST's components
piant, which it inherited trom Thomson
Semiconductors, with high profile laboratories
operated by France's national telecommunication
research centre and atomic 2nergy authority in the
Grenoble area.

The French ministries tor post and
telecommunications, defence and research have all
committed themselves to supporting the venture.

Like the Federal Hepublic of Germany's Siemens
and Philips ot the Netherlands, the other JESSI
partners, ST has tuld the Governments concerned -
France and Italy - that 1t counts on the costs being
shared between the industriciists and the taxpayers.

Ir the tramewo:s o! JESSI, ST has been
entrusted with the m:ssion ot Jeveloping advanced
EPROMs while Philips will work on static RAMs and
Siemens on dynamic HAMs.

The Grenoble venture invalves creating a brand
new ciean roonm and production tacility for
developing and manufacturing semiconductors with
0.5-micron feature widths. (Source: Electronics
weekly, S April 1989)

European micro plans axed

Europe's chip manutacturers have abandoned
plans to jointly develop a microprocessor under the
collaborative chip research programme JESSI.

Hopes for a European-developed microprocessor
were raised at last year's electronics exhibition in
Munich when Jurgen Knorr, president of Siemens’
semiconductor division, said efturts were under way
to link the .esouurces of his company, SGS-Thomson
and Philips to develop a European architecture.

Since then Siemens has signed up with MIPS
Computer Systems to produce that company’s 32-bit
reduced 1nstruction set computing (RISC) chip, and
3GS-Thomson has bouynt lamos and tts Transputer
technology.

-

Industey analy Lol v PUalopn could follow

Stemens 1nto the MIvd camp. (Cowte e Electronics
wWeekly, 03 June Lk
Hepott eavtilpe o BOb oprenen o o Bt e

Pranted curonsr b Lo et beveloped aat
g global busine o beoaune the ae cnatomer specifl
products not comme ity atenn, oo bing e report
on the Buropean POb ormareet tp o Voot v Gullivan.

Thee Fugopean marwet for printe b catonit board

Wwill Leoworth neardy S48 bbb by Ione . The
Foder, Roepubl oo 0 e many e the Datgest gector
wortth 51,3 biltion caat yoear. Tt oottt nt e

A7 per cent D the entite matket L nahent

minutactuters fated well, capturing most ot the
country's home sales to automotive,
telecommunications, corcunidations and other end use
SeCtors.

The UK hoas the second largest European prescuce
in PCBs, with the market bLeing worth $54S mil'ion
last year. Must of the Zemand is trom
telecommunicat ions, comnunications, consumer,
instrumentaticn and data processing sectors.

In France, where imports exceed exports
tivetold, PCB production was $500 million in 19d8.
By 1992, production is forecast to be running at
$600 million.

For several years now, the trend has been avay
from the single-side and conventional double-side
PCBs, towards multi-layer and flexible types. The
upswing in demand for multi-leayer boards is a
reflection of the desire to run more complex
circuits in less space. (Source: Electronics
wWeekly, 12 July 1989)

US firms in bid to kill trade pact

US computer makers want to kill the
Semiconductor Trade Agreement belween the US and
Japan claiming it keeps the price of the chips thac
they have to buy artificially high.

Large computer companies are talking about
setting up a lobbying group to persuade the US
Government to modify or scrap the 1986 pact when it
comes up for renewal in 1991.

Hewlett-Packard has swung its weight behind the
companies opposed to the pact and joins a group
which includes IBM, ATsT, Tandem, Tektronix, NCR,
Prim», Compaq and Uaisys.

These companies claim that the pact hurts
equipment makers by keeping the cost of vitally
important componeats high, and that it hurts US chip
makers because it guarantees the high prices and
therefore high profits to their Japanese competitors
which they will use to fund development of the next
generation of chips.

The consortium of computer makers wants the
Semiconductor Trade Agreement to finish on its
scheduled date, it wants a study on how the trade
agreement has affected systems manufacturers, and it
also supports free trade. (Source: Electronics
Weekly, 17 May 1989)

US eases Cocom IT export resttictions

Buropean computer companies will soon find it
easier to export to the Soviet Union as the US eases
restrictions on its export policy.

The US has regularly used its veto as a member
of the l6-nation Cocom committee to stop exports of
high technology products to the Soviet Union. That
puiicy will soon end, according to Paul Freedenbury,
a former high level otficial at the US Department ot
Commece,

Freedenburg, who was commetce under secretary
tor export gdministration until recently, told o
meeting of top Silicon Valley executives that thewe
would soon be a major relaxation ot U5 espott
regulation, that will make it easier to export
previously sensitive high technology products to the
Soviet Uniton and Chinag,

IT vap st testrictions to the Eastern bloe have
alng been eaned 1n the HE, with the recent exstension
by the Government of permitted technologies for
CApOTYL . (Goutee:  Computaing, 29 May 19872)




Hetwork service delayed by B tears

Eutope’s ambitious managed data network
service, MDNS, which will compete agaiunst US
suppliers iike IBM, Gelsco and Electronto Data
Systen.s (EDS) will be at least a year late, atter
shatehalders called o o pajor teview.

The Eutopean Commission has asked the group ot
22 telecommunications authorities, the FTTS, to show
its proposals are not anti - oampetitive.

The unprecedented co operation between BEurope's
fiercely competitive PTTs would provide the one-stop
shopping and guaranteed service levels which are the
main selling point of the US multinationals.
Ironically, when the PTTs agteed to set up a joint
company last year, the European Commission lookerd
set to give it full backing.

The service, which will ofter network
management protocol conversion, consultancy, and
hardware and software to ensure incompatible
telecommunications systems work together, may get
off the ground by the end of the year. At least
35 million pounds will be invested to bulld the
service.

Europe's PTTS ate keen to play down the delays,
but they have just rejected an EC plan to speed up
deregulation of Europe's telecommunications market,
in preparation for 1992. (Source: Computer Weekly,
15 June 1989)

Europe pins last hope on HDTV

European electronics companies striving to stay
in the vital consumer electronics market #ill give a
major demonstration of Europe's high definition
television (HDTV) technology at the international
television festival in Montreux.

Firms led by Philips and Thomson of France will
show off working HDTV broadcast equipment and
receivers, developed as part of a Europe-wide EUREKA
research project.

Electronics experts in Europe and the US regard
HDTV as the last chance to save the consumer
electronics industry from Far Eastern domination.
Sales of HDTV sets alone are expected to run into
billions of doilars during the late 1990s and the
technology spin-offs will benefit everything from
medical equipment to computers. (Source:
Electronics Weekly, 14 June 1989)

Thumbs-up for Euro initiative

A projectJto create pan-Eucropean standards for
computer systems and software locks likely to get
the go ahead at a key meeting of the ESPRIT research
organization's management committee in Brussels.

Called he Furope Systems and Software
Initiative (ESSI), the project will go a long way
towards getting software that can opetate
effectively on faster hardware,

Systems and software development will bhe one ot
the biggest growth areas in the high te hnoliogy
business over the rest of the century., There iy
alzo talk in Europedn citoles of tying Bi51 up with
the JESSI advanced chip project run by FIREKA, to
further standardize links bLetween compooeats and the
software,

The numbet ot companites invelved in ESST wil.
G ointo double tigures it the funding comes
throngh.  Once suppott 1s established tor the
inttiative, the tinal tunding decisions over EsSSi
will go befure tinancial authotities in the Eur. jean
Ccommission.

Up to tive other major project proposals will
be considered by ESPRIT at the meeting. (Socurce:
Electronics weekly, 26 April 1989)

Cheaper tlash chips to take memory by storm

Toshiba, the world's leading dynamic KAM maker,
has said that the price of fiash electrically
erasable PROM (EEPROM) will match the price of DRAM
in 1990. This backs up simiiar claims made by Intel
in March 1989.

Unlike DRAM, flash EEPROM is able to hold its
memdry when power is switched off but it is about
five times as expensive and density is around one
generation behind. Toshiba is working on a aew
approach to flash EEPROM which coula lead to it
overtaking DRAM in density.

Toshiba's new approach to flash EEPROM is to
use a NAND cell instead of a conventional NOR cell.
The advantage of the NAND cell over the MOR cell is
the size of the memory cell. Flash EEPROM already
has an advantage over DRMM in that it needs only a
transistor to make a memory cell whereas a DRAM
needs a capacitor as well as a transistor. With the
added advantage of super-small NAND cells the price
per bit should drop below that of DRAM.

One customer is Toshiba's own lap-top computer
division which is pushing the semiconductor side to
get high-density flash EEPROM as a replacement f{or
flcppy disk. Another set of customers are the smart
card manufacturers where flash is replacing static
RAM. A third bunch of customers are the solid state
camera makers. (Source: Electronics Weekly,

31 May 1989)

Battle to win the world's greatest memory contest

The race to make the next jump in microchip
technology is turning into a contest of
technological machismo across the Pacific Ocean.
The chip in question is the 4-megabit DRaM
(pronounced dee-ram), a slice of silicon that is
capable of storing and retrieving 4 million bits of
digital information. This is four times the
capacity of l-megabit chips, which came into mass
production only two years ago.

DRAMs ure useful because they are a cheap and
convenient form of storing informaticn
electronically, whether for computers or,
increasingly, in cars and electronic devices for the
home. Each generation of equipment needs more
memory than cthe last: today's personal computers
need at least ] megabyte (8 million bits) of
electronic memory to run programs properly.

DRAMs are imporiant politically, because
virtually all of the chips produced for the open
market are made in Japan. Syndicates of European
and American companies have won government back,ng
to try to regain the lead., Most of them, however,
ate running hard simply to caten up.

A 4 megabit chip can store the equivalent oot
520,000 characters, of the contents of a 16 paje




an tiny Chatges ot cledtiioity ia
Pl Capacitors. Each chip contains some
nocompsents packed tato g plece ot silicon

less than 19 millimetres long and 5 millimetres

wide. To make the chips, tactories must work to a

I3

“den il v 0.8 mictomettes:  this means that
the fest features in the circult carnot be
smalicr than ¢ micrometres actoss.  The Japanese
compaty, Toshiba, was in (988 the flrst to produce
comme:cial samples of 1 megabit chips. The
ditticalty, however, is to produce them in large
quantities with an acceptably low tailure rate.
This has always been one of the strengths of
Japanese companies.

puie”

sutprisingly, the american-based computer
company IBM was the first to announce that it was
mass producing the chips. 1IBM said earlier that its
factouries at Burlington in Vermont and at
Sindelfingen in the Federal Republic of Germany
began mass-producing the chips in 1989. The company
will set up another plant in Japan shortly. IBM,
however, makes 1ts chips mainly to go into its own
products.

Toshiba still hopes to be the first company to
lead the industry through two successive generations
of memory chips. <“he company now makes 9 million
1 -megabit chips each month - one third of the
world s tutal. It has just announced plans to spend
more than 300 million pounds sterling on factories
to produce 4-megabit chips. These chips have a
radically difterent design from those of present
clrcuits.

In today's chips, the components are laid out
on a flat surface. In order to squeeze in four
times the memory, designers have developed a
three-dimensiconal structure called trench
architecture. The structure is so called because it
involves building components into the side of
trenches cut in the chip's surface. The result is a
much more compact design than chips that have flat,
or planar, architecture - but one that is fiendishly
difficult to build.

Toshiba shipped its first samples of 4-megabit
chips in November 1988. The company aims to produce
100,000 chips a month by September 1989 and break
the 1-million barrier in March 1990.

Meanwhile, companies already have teams of
engineers working on the next stage, the l6-megabit
DRAM. Toshiba says that it will make its first
16-megablit DRAMs in 1992, at a new factory
300 kilomettes west of Tokyo. In order to build
such chips, the company will have to work to design
rules of 0.% micrometres, but Toshiba's enginecrs
say that they will be able to do this without
radical changes to the trench architecture.

Despite the resurgence of effort in the West,
Japanese companies will be hartd to beat. In the
present tinancial year alone, they have announced
plans to invest more than 600 billion yen
(2.7 billion pounds sterting) in new factories and
(This tirst appeated in New Scientist,
London, 220 July 1989, the weekly teview of science
atnd techioaiogy)
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Trade Dot Vins up

Bationiiat b o ab the HF L electrontes trade
ansociations 1 Sowet o snowhall following the
Mel et ol the mlectronies BEngioneering Association
amt the B s Eopipment oamd Informat ion

Teohnobagy Accoctat ion,

Witho the Dall tatde ot Che BElectronic and
Busine oy kepiipeent Asgoctation the new body will be
Known v the BEEAL 1t will tepresent 200 members

with combined annual sales of 36 billion punds
sterling in the information technology, tndusteia:
and detfence electtonics eguipment matkets.

The mutyer was o response to the wishes o .
UK's major IT companies who wete looking to:
stronger representation among the Eutopean Crade
associations.

Current Jdizcussions with other groups coulid
lead to turther rationalization which could be
important for the tuture of the UK's electronics
trade associations. (Source: Eleus
31 May 1989)

1es Weekly,

“Green” look fur vomputer print vuts

One of Eutope's largest suppliers ot paper has
launched the world's ficst "environmentaily
friendly® stationery for computers. Roffs
3tralfors, a Swedish paper company, has run trials
of the paper on the Swedish market and now plans to
exploit the large potential market in Britain. This
market has been created by growing concern ove: the
use of chlorine as a bleaching agent in the paper
industry, and its implication in the release ot
harmful dioxins into the envitonment.

Stralfor’'s new paper, Stralfors Zero, is
produced by Holmen, one of Sweden's major pape:
mills, which uses hydrogen peroviide rather than
chlorine as a bleach. Several large companies in
the computing and banking industries have tested the
paper, which Stralfor's sales director,

Iain Morrison, describes as "November white”.

Homen's mill, at Hallstavik, north of
Stockholm, uses a pulping process called
thermomechanical pulping (TMP). This provess relies
on steam and brute force to soften the fibres of
wood, rather than the traditional chemical pulping
process that is still the most popular way of
producing paper.

The main advantage of TMP is that it softens
the wood fibres and extracts more lignin, so leaving
the pulp whiter than that created by chemical
puiping. In order to produce an acceptably "white”
paper, the mill need use only hydrogen peroxide, a
less powerful bleach than chlorine. Bleaching with
hydrogen peroxide gives out only hydrogen and oxygen
as by-products. The main drawback has been that the
lack of lignin in the pulp means that the fibres are
less tightly bonded, so more likely to flake off
from the surface of the paper. This is not
acceptable for computer rooms.

However, mechanical pulping has other
advantages. It is less likely to chop the fibres,
as happens in chemical pulping, so the resulting
paper is stronger. TMP also makes use of all of
the wood so it needs roughly half as much timber
to produce the same weight of paper as chemical
pulping.

The mill at Hallstavik uses spruce wood from
torests in Sweden, arl claims to be planting mare
trees than it harvests, to meet Swedish law. Holoes
was the first mill in the world to use the TP
process when 1t opened its plart in 1974, 5. .
then, 1t has produced relatively low grade paper to
the newspaper industry by this "clean” process,

Paper produced by TMP bas proved hard o turn

into stationery for computers. This is because the
papret has to be of a4 very high quality in order 1o
be suitable for laser printing. Tt must also e

able to run as a aontinuous toll through a prainter.,
The paper must olso stack well and have o high
surface stiength, 5o that 1t does not produce e
“dust®.




Holmen's

it udes very high temperatures and
pressutes to produoce 1ts ¢ aer. This means that the
fibres in Straltrs well bonded that
none can rub o (Th:s
tirst appedred Lygy,

Lendon,

ety dte S

the surtace

{ the puaper.
Iy Apritd
scrtence and technology)

tn New Scoient:

the weekly review ot

Us trems hot up on neur.:l

'g

US company Micro Devices has begun shipping
neural network <hips that have the capability o:
learning complex tasks by themselves. Another Us
company Syntronics Systems recently began shipping

the first neural net microprocessor called Dendros [

Micro Devices is shipping beta test versions of
what it calls the Fuziy Set Cumparator. The
company's neural network chip is part ot an
evaluation kit priced at $250. The board plugs 1nto
an IBM XT or compatible personal computer and can be
used for adaptive rankings and for rankings with
fuzzy data. Tae rankings are then processed by the
personal computer.

The Fuzzy Set Comparator chip is built in CMOS
and has a video interface so that it may be used to
recognize images such as people's faces. Micro
Devices is experimenting with a system using the
neural network chip in identifying fingerprints.

Although it contains only 128 neurons, Micro
Devices based the design of its Fuzzy Set Comparator
on the human brain.

The Dendros-1 is designed to work with one
particular neural net architecture called adaptive
resonance theory, designed at Boston University. It
has an analogue operation and offers vector
processing in parallel and can perform 4.3 million
floating point operations a second. (Source:
Electronics Weekly, 31 May 1989)

GPT first off mark into Soviet telecommunications

GEC Plessey Telecommunications (GPT) has
secured a unique focthold in the Soviet
telecommunications market, creating a joint venture
company to operate its payphones in Moscow.

The agreement to form the company, cailed
Comstar, with Moscow's telephone network operator,
MGTS, was signed at the Soviet-British trade fair in
Moscow.

An initial investment will be made by GPT to
set up a network of 100 of its credit-card
payphones, offering international telephone services
at Moscow's airport and tourist hotels later in the
year

The long-term plan is tou develop GPT's business
as a provider of voice and data services such as
payphones and mobile cummunications, which the
Soviets are anxious to adopt.

Soviet plans to modernise 1ts network ate
eaproted Lo Create a1 billio pounds wterling
market over the neat ive yes: oo GET, like othet
European telecom:, equipment aanulacturers, woeuld
Like to win o share of thin moaisietl with 1ty Syatem X
digital telephone oxchanges, jtivate cxohanges and
payphones.  (Sourcer BElecotn o weekg
19 Apral 1989)

Botteries Lamir portabide ole o0 aocy,

Portable electtonie eguipment by now about g

small as it will ever beo The desagners of portable

video cameras and recordera, jetnonal computess and

procket telephones all
e i phent

face the same problem. 1t th.-
1s made too small it becomes impractical
to use, and the rechargeable battery nceded v
provide its power Wwill weigh almost as much as
equipment rtselt.

Tlier

The pioblem is typitied by a new cellular
telephone now on sale from the US electronics
company Motorola.  The 9800X persoual cellphone,
which is smaller than any other r:dio telephone
availabie, can easily fit into a jacket pocket. Hut
developments in the miniaturization of electronie
circuitry have now outstripped developments in
battery technology.

The 9800X is only 162 millimetres loag, and
6l millimetres wide. The body, including its
keypad, display panel and aerial, weighs less than
200 grams. Motorola has incorporated all of the
electronics into five custom-made chips. The
transmitter can radiate 0.6 watts, but the chips
continually monitor the strength of the signals that
the unit receives and reduce the transmitter's power
to match the signals. This process saves current.

There are virtually no further savings in power
that can be made. So manufacturers face a trade-off
between the length of time for which the unit can
operate and the size of the battery. Motcrola is
offering subscribers the choice. Each cellphore,
costing 2,295 pounds sterling, comes with a choice
of two nickel cadmium rechargeable batteries. One
weighs around 100 grams and the other weighs around
150 grams. (This first appeared in New Scientist,

6 May 1989, London, the weekly review of science and
technology)

Refining human interfaces

wWatch for European-developed human factors
techniques to hit Xerox's product ‘ines over the
next few years. Tom Moran, head of Xerox's
three-year-old European research centre Europarc,
which is based near the university city of
Cambridge, England, is busy working on the
technologies of future end-user systems - imaging
systems, voice recognition, video communication,
video link, shared work spaces, etc. It is part of
Xerox's programme to master the deeper problems of
the human interface - how machines deal with people
and how people deal with machines. From real-time
videophones with the camera behind the display
screen, to interconnected electronic work-pads, to
an almost constant large-screen video link between
the Buroparc laboratory and colleagues in
laboratories at Xerox's Parc in Palo Alto, the
centre is drawinj on a broad base of European human
factors research for both staff and inspiration.
(keprinted with permission of Datamation®
magazine® 15 April 1989, copyright by Technical
Publishing Company, a Dunn and Bradstreet Company
all rights reserved)

Chip set adds muscle to PC group’s cause

The group of personal computer (PC) makers
challenging IBM's attempt to dominate the 32 bit o
matket became more credible when Intel demonstrateld
new ' chips vitdal to its cause.

The chip set 15 designed to support the
vatended industty standard architecture (EISA)
developed by Teading computer companies such axn
Compa, Hewlett Packard and Zenith to rival
IBM backed Microfhanne]l Archaitecture (MCA) .,

the

EIGA wioll computers to make full
32 bit processors while remaining fully
compat ible with existing PO standards,  MCA 15 adoo

allow peisonal

uoe of
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IT. «WEW DEVELOPMENTS

Cell opens door to od-Mbit mem.

Mitsubishi Electric ot Japan his taken another
step towards making the o4 Mbit gynamic RAM 4
reality by developing a stacked capacitor cell which
Can store 2 capacitance of over 3¢ temtotarads.

The cell can be used to prodece 4 memery Jell
with an area of a $-Mbit LRAM memoly Jell.

The announcement, at a4 o VL
architecture in Kyoto, Japan, is the second claimed
breakthrough in the Jevelopment of o3 Mbit
technologies. In December last year, Fujitse said
it had developed a memory cell of 4 u4-Mbit DRAM
using 0.2 micrometre design rules and 3 new
three-dimensional structure.

T 1

[}

Mitsubishi’'s breakthrough 135 to employ the
conventional stacked-capacitor cell structure which
it uses in its 4-Mbit and experimental lo ‘meygabit
DRAMs. The capacitor’'s electrode is cylindrically
shaped with a diameter of 0.8 to 0.7 microns ad a
height of 100 nanometres. The fabrication process
for the capacitor cell is the same a5 that of
conventional stacked-capacitor cells with the
addition of extra chemical vapour deposition, wet
etching, and plasma etching stage.
Electronics Weekly, 31 May 1989)

(Source:

New didgnostic tool tor semicon

I
It
[y

wtors
Scientists at Lawrence Betkeley Laboratory,
Berkeley, Catifornia, dare using a4 poweitul new
diagnostic tool
resonance (EPR) spectrometer tou gain sometimes
startling insights into semiconductor defects. The
technique has allowed them, among other things, to
discover a new type of detect 3n gallium arsenide.

called an electron paramagnet ic
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Ice particies blast dust off chips

The world now knows that the use of certain
chemical solvents is destroying the Earth's
protective shield of ozone. So the search is on ror
sater alternatives, particularly in the electronics
industry where “black-listed” solvents such as
chluroflucrocarbons (Cf's) are used for cleaning
circurt beards and microchips.

Two Japanese companies, Mitsubishi Electric and
Taiyo 35anso have Jdeveloped a technigue which uses a
high-pressure spray of ice particles to "scrub”
submicron dust particles from the surface of
semiconductor wafers after chemical vapour
depcsition.

On the face of it this is a simple process
where a fine spray of water droplets are frczen by
passing through liguid nitrogen at -50°C.

Unfortunately though, dust comes in many shapes
and sizes and accordingly ice particles of different
sizes are needed to effectively remove all
contamination from semiconductor surfaces. This
Japanese system his been designed to produce two
grades of ice pdarticle ranging from 0.1 micron to
300 microns in diameter.

To produce the ldarger particles pure water is
sprayed from a spiral sprat nozzle before being
frozen by the liquid nitrogen. The smallest
particles are created using a vapoir system which
freezes super-heated steam. The ice particles are
then sprayed using the vapoured nitrogen pressure.

The system 1s only intended for use on
semiconductor wafers, but the companies are planning
ty estend it to larger objects such as circuit
boards, g.as3 substrates and even dishwashing.

There 15 evidently work still to be done, but the
first step to wdater cleaning in electronics has been
made and where there is a will there is hopefully a
way. (Source: FElectronics Weekly, 12 July 1989)
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An Australian

Cist has proposed a simple
ptical model tor o feversibie logic gate. The gate
ses no eiterygy and therefore could have long-term
mplicaticis for the computer industry. In
rinciple, the device could operate, without
roducing errors, on the guantum level:; that is,
ith ludividuasl photons representing "is.

Logivc gates are the bas:ic bullding blocks ot

11 computers. They combinie ln various ways the
ignals used to represeat s and Jds inside
smputers. If o4 yale were to be reversible - that
3, 1f 1t were to give the same answer when its
nputs and outputs were reversed - it would be very
Sficient. This is becaus- any physical process
hich is reversiblie takes no energy. Logic gates
mmonly used in today's -omputers are not
eversible.

The cstical model fur a reversible gate has
een propozed by G. J. Milburn of the University of
ueensland. It realizes a device, with three input
ines and th:ee cutput lines, known as a Fredkin
:ate. Richaird Feynman previously proposed a way to
mplement the Fredkin gate using a two-state guantum
ystem, which involved the spin of electrons. But
his device was rather impractical.

In a Fredkin gate, one ot the lires, designated
he control line, has a logical status (that is, a
tate representing a 0 or 1) which is not changed by
ne gate. If, however, the bit on the control lire
s "1", the bits on the other lines are
nterchanged. If the bit on the control line is 0,
heir status .s untouched. All components, such as
‘D gates and flip-flops, can be tuilt from Fredkin
ites.

Milburn propuses a Fredkin gate built from
ptical componends. Essentially it is a device of
irrors and beamsplitters, known as a Mach-Tehnder
nterferometer In cach arm is placed a crystal
ith a refractive index which varies with the
ntensity of the light that falls on it. Light
155ing through it, theretore, undergoes a phase
w1ft which depends on 1ts intensity.

The device couples three travelling
lectromaguet 1o fickds.  Two input fields are
mmbined Ly o beamuptit o, while the thicd, contiol
reld, couples through crystal,. o when the
mtrol freld v paeenent, 0 anduces o phase ohi

that arm ! the deterlet acter, 10 o this g
ift which can et tect: fonWitoh the outputs W
w frelds are tanally teconbaned by the necond
amsplitter

Adranted coarectly, theretore, the
ystal acts au an optioal witoh,

b enit

he Jevice operate at
one photon

Neve:

reless, such logic gates mignt (e G
eralile compulers to be built which are e
Tore elfivient than today’'s. Not only wo
use little energy but they wcuid be uvmpJ-‘,
At present, there 1s a physical limit on
components can be squeezed, because the waste he:s
they generate has 1o escape to the outside worlese
(This first appeared in New Scientist, London,
10 June 1999, the weekly review of science and
technology)
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SX-3y supercomputers claimed to be fastest

NEC's (Japz.., ew SX-3 series supercompiters
are reportediy t!=2 lastest in the world. The
top-end model is capable of carrying out 22 bill: .r
floating-point operations per second. It employs
4 CPUs in paraliec.. The single-processor 3%-3
machines are capable of 5.5 G FLOPS. Until now tne
VP-2000 supercomputers trom Fujitsu, with therr
speed of 4 G FIOPS, were regarded as the w-rld':
fastest sufercomputers. The SX-3 serles can us<
either a standard NEC operating system or 2
NEC-adapteld Unix-based operating system. w
Unix-basel OC "sers can run a total of
180 applicution software packages.

[

ith *ne

As of June 1990 Japanese users will be able to
lease the SX-3 computers for Yen 52-170 million gper
month. Foreign customers will have access to them
from iate September 1990. In the four years
beginning 1990 NEC expects to lease 80 of the
machines domestically and 40 overseas. In the U3 1t
will focus its marketing efforts on corporate users
rather than public research institutes and
universities to avoid aggravatinj trade friction.

In 1987 the US Government oppcsed its attempt to
sell a supercomputer to MIT, and it does not wan:t a
repeat of that controversy. Cray Research /US) says
that it is still the world's supercomputer leader
despite NEC's introduction of the SXx-3. It will
introduce the Cray 3, with a top speed of

15 G FLOPs. by 1990. The Cray 3 will use GahAs chips
rather than the usual silicon. Cray Research is
also working on a more advanced computer called the
Cray 4. (Extracted from Japan Economic Journal,

22 April 1989)

Honeywell reaches VHSIC goals

Considered a milestone, enginecrs at
Honeywell's Solid State Electronics Division in
Colorado Springs, Colorado, have fabricated an
interface IC using fully scaled half micron VHOLS
(very high speed integrated cirenit) techn gy
Reportedly, this is the highest density VHOLS
techunology demonstrated Lo date and the uitimar.
density Goosl oot the UG Government s "o e
VHS T program,
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Ke e beam lithograpny machine based on
4 transmissicn eiectron microscope (TEM) and a
scanning tunneliliag microscope.
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using a s

wwagh this laboratory has not yet advanced
beyoid test structires to the fabrication of

2t the present time. (Reprinted with permission
trom Semicond Or international Magazine,

April Yl :.jht 1989 by Cahners Publishing
Co., Des Plaines, Ii., Usa)

bynded onto glass substrate

Researchers at Hellcore (Bell Communicat.ons
Research, Liviugstoun, N.J., have fabricated the
first semiconductor laser directly on glass, using
an epitaxial 1ift -off technique that can put
thin-film galiium arsenide epitaxy onto glass,
siiicon, metal and even diamond substrates.
Bellcore has rfiled 4 patent application on the
process.,

The technigue portends an end to current
production problems in pairing incompatible
materials, promising simpler integration of GaAs
optical devices with silicon microelectronics. It
could also directly couple the semiconductor devices
that generate and detect optical signals with glass
substrates that can transmit the signals,

Bellccte sees other prom sing applications.
Placed directly on g thermally conductive metal or
diamond substrate, the lift-cff electronics could
boost the operational efficiency of devices like
high-output lasers by enabling them to handle
considerably more power without an increase in
temperature.  Conversely, nucledr
radiation-resistant electronics could be made simply
by placing the electronics on an insulating
substrate such as glass. And the cost of
high efficiency solar cells could be significantly
reduced: by reusing the Gahs substrate, only the
Litt off wepitaxial portion need be made again.
(Reprinted with permission trom Semiconductor
Internationsl Magazine, May }989. Copyright 1989 by
Cahners Publishing €., Des Plaines, I1., USA)
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ive

handle
COmDUIes, en.
large encugn
Laser chips,
the resistancs
increase the speed 4oCommuti gt o
hundred times compared to current techn i,
will be important to the Jevelopment of =
generations of supercomputers. Scientists.,
concerned about growing Japanese competition -
field, are seeking formation of a US conss
develop opto-electronic ICs. (Extracted f:. =
New York Times, 13 May 1369%)

Silicon chips stay cool for areater Wity

Electronics companies could socn incre:s. T

number Of components on a chip from millions ¢

billions, tharis to a researcher in the Uus. &l
av the University of Texas in Austin has devel

new process that enzbles silicon crystals t..
much lower temperastures. These crystais have
defects than ordinary silicon crystals.

The active part of 4 silicon chip is uzy
single crystal of silicon. Normally, factor:
these crystals by heating a substrate to 300 -0
the presence c¢f a gas called silane. when the
comes into contact with the hot substrate, it
with it to form a layer of silicon. In time,
process builds up a single crystal of siiicen.

Although manufacturers take grzat care to
ensure that the crystal is free of defects and
impurities, some inevitably arise due to the hic
temperature of the reaction.

These defects pose tew problems in today s
chips, bit they are holding ba-k the developr :nt
the next generation of electronic devices.

Researchers claim that these devices will be order

of magnitude faster than those available today,
because it will be possible to pack many more
components onto a4 chip.

Tash's teshnigque enables single crystal, ot
silicon to grow at 3007C. He does this by

supplying the extrg energy for the reacting trom .o

alternating electromagnetic field,

Tash excites atoms of an inert gas, argo.,
placing them 1o electromagnetic field.  Th. ..
atoms then form an encrget o blasms of ele -t
tons, which din turn pass their energy on 't e

Shlane s, which Provaites hem with thee wgaer
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vlectrodes attached to the twe sides of the LuU A
tuick membrane, which can be made with tlavin o
porphyrin.,  The membranes are made by adding alhy!
chains to flavodoxin or by replacing the iton 1
cytochrome € with ruthenium and then
alkyl chains.
3 May 1989)

: iding the

VLIW technigue can_increase cumpu

The very long instruction word (.i.Iw)
techunique, a form of parallel processing, can atke
computer speeds significantly. The process involves
simultaneous execution of var.ous imstructions
compared to older techniques that break down a
computation into its most elemental parts and then
do each part comsecutively. If a problem took eight
steps under the old system, it may take only tuur
steps and halt the time under VLIW, which calls tor
software programs tc be changed so that several
processors can be put to work. Among the VLIw
pioneers is Multiflow Computer {(Branford, CT), a
firm that has combined hardware and their compiler
software to allow the issuance and computation of up
to 28 instructions simultaneously. Another
participant in the VLIW field is H. T. Kung, leader
of a research group at Carnegie Mellon University.
The group has developed Warp, a parallel VLIw
computer, which is keing sold by General Electric.
A second-generation version, iWarp, is under
development with Intel; Intel‘s new i860
microprocessor has some VLIW characteristics.
(Extracted from New York Times, 31 May 1989)

"Hot electron” bipolar tramsistors developed

AT&T Bell Labcratories has developed "not
electron” bipolar transistors, which cperate tive
times faster than conventional transistors. The
underlying physics for the device were patented
(US 4,629,343) for Bell Laboratories by
A.F.J. Levi. Unlike recently developed hot electron
transistors that require temperatures of around
-200°C, the new device operates at room
temperature. Hot (ballistic) electrons speed
through a transistor in a straight line, compared to
current transistors that pass electrons in a random,
erratic path. The new devices operate at
frequencies of up to 165 gigahertz, or 165 billion
on-off cycles per second. The indium/gallium
arsenide-layered transistors are paving the way for
a breakthrough in communications technology that
rould allow the speed of data transmission to reach
1 trillion bits per second by 2000, when compared to
1.7 billion bits per second on the fastest lines
currently operating. (Extracted from New York
Times, 13 May.}989)

Frototype transistor

The University of Houston’s Texas Center tor
Superconductivity has developed a4 hiah temperature
superconducting magnetic-field eftect transistor,
which should be faster and more efficient than
presently used transistors. The prototype device is
about 500 times larger than the final envisioned
chip, which should be 10 microns or less in size.
(Extracted from Aviation Weekly, 9 June 1987)

warm Sllih"[l")lhjllfg'jl!:j L\lv’lj._ G magnet oo

Kesearchers at IHM are now close Co making
detectors based on high temperature superconductorn,
for medsuting minute magnetic fields.  These
devices, known as Squids (Superconduct ing Quant om
Interference Devices), can measure Mmagnet e el
a5 urall as one billionth that ot the Eatth,
Suirentists can use them to design Magnetomet er,

sensitive encugh Lo measure the magnoetic:
ofl{ by the brain and heart .

tield give
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Roger Koch ot IBM's reseatrch certre tn Yorktown
Heights, Rew York, announced the development of o
Squid made from a high-temperature supetconductor
which works a® 77 kelvin. This means the device
could be kept cool with liquid nitrogen, and would
need tar less insulation than usual, making it less
bulky. The development should enable scientists to
miniaturize sensitive mignetometers to the size of 4
tist. Doctors could therefore, in theory, carry out
A preliminary diagnosis of heart and brain disorders
in their surgeries, rather than send their patients
into hospitals.

The magnetometers can also be used to detect
the very small magnetic field of rocks caused when
their molecules originally oriented themselves with
the Earth's magnetic field, when the rock was still
molten. Because the Earth's magnetic field has
ciranged over the years, geologists can use Squids to
date rock formations. Scientists have developed
Squids from high-temperature superconduccors in the
past, but the changes in magnetic field generated by
the superconductor swamped the external signals that
the Squids were trying to detect. This internal
noise results from the thermal energy of the
superconductor itself.

Koch decided to use a family of relatively new
superconductors based on thallium. He found that,
although these materials are just as noisy as other
high-temperature superconductors, they are much more
sensitive to the external signals that they are
supposed to detect.

Koch has not managed to wrap his Squids in a
coil which would carry signals from the outside
world to the Squid itself. However, he says that
this is a simple manufacturing problem and claims he
should be able to solve it by the end of the year.
He says that he should have demonstrations of
working Squids within two years. (This first
appeared in New Scientist, London, 1 April 1989, the
weekly review of science and technology)

New material trips up superconducting theory

Physicists claim to have found a new
superconducting material whose behaviour confounds
prevailing theories to explain superconductivity,
Allen Hermann of the University of Arkansas unveiled
the results of early studies of the material at the
annual meeting of the American Physical Society in
St. Louis.

The material, a blend of thallium, barium and
cerium, probably conducts electricity by the
transmission of electrons, whereas most
superconducting materials discovered so far conduct
through "holes® which represent the absence of
electrons. Scientists recently discovered a few
materials that rely or electrons to conduct charge,
but none superconducts at such high temperatures as
Hermann's (below 85 K).

He stressed that because his material consists
of a mixture of materials made up from the three
constituents, some of his observations may arise
from parts of the mixture that do not surerconduct.

The recent discovery of superconductors that
tely o electtons to transter charge (n type
superconductors) prumpted some researchers to
quest ion some of the theories to explain high
temperature supetrconductivity,

[t Hermann's material turns out to be dan n type
suprtconductor, then its transition temperature
(below which it superconducts) is too high to accord
with conventionsl theoties, Another oddity is that
antquely, Heomaon’s material contains o part that




does not have 4 layered stracture. it the
supetrconducting part ot Hermann®s miatuzs is n type
superconducting, then “the theotries will have to g
back to first base”™, says Hermann.  (This tirst
appeared in New Scientist, London, 1 April 1989, the
weekly review of science and tedhnology)

Depositing superconducting thin tilms on silicon

Bellcore, Nippou Electric (NEC) end Rutyers
University have jointly deposited superconduct inyg
thin £ilms on silicon with critical current
densities three hundred rimes higher than those
previously obtained. Critical current is the
maximum current that can be carried by a
superconductor before it loses its superconducting
properties. Beilcore claims that the new materials
have a critical current density of
60,000 amperes/cmz at 77 K. The research could
have a major impact on the development of high-speed
electronic devices, including computers. It has
been difficult to deposit high-temperature
superconducting thin films on silicon, since the
materials undergo chemical reactions. Orienting the
thin films properly on the silicon substrate has
also been a problem. Nippon Electric developad a
buffer layer that was placed between the silicon and
high-temperature superconductor. It also supplied
silicon wafers coated with thin iayers of barium
titanate and magnesium aluminate. Thin films of
yttrium-barium-copper oxide were then deposited on
the silicon wafer via pulsed-laser Zeposition by
Bellcore and Rutgers University researchers.
(Extracted from Chemical Week, 19 April 1989)

First electrical generator using superconducting
material

Northern Engineering Industries (Newcastle, UK)
has built the world's first electrical generator
using superconducting material discovered in early
1986 by International Business Machines scientists.
The experimental generator was developed by UK
researchers at the power engineering concern and
Imperial Chemicals Industries, and tested at the
University of Bath It contains a 15 ft. coil made
by IC1 using the ncw superconducting materials that
conduct electricity without normal materials'
energy-wasting resistance. The generator is the
first successful use of such a material in a power
engineering application, according to T. Appleton,
technical director and head of the superconducting
research team, Northern Engineering. The company,
which supplies parts for power stations, believes
that the generator can be developed commercially.
(Extracted from Wall Street Journal, 30 May 1989)

New superconducting mdaterials may not be able to
carry large electrical currents

New superconducting materials may never be able
to carry large electrical currents, Researchers at
AT&T Bell Laboratories and at IBM's Thomas J. Watson
Research Center say that magnetic flux lines that
penetrate the superconductors become distorted and
produce resistance to current. HMost large scale
applications that have been proposed for
superconductors (enerqgy storage, power 'ine
transtormers, medical 1qaging equipment, ete.) would
produce or reguite large magnet i fields, but
further investment in supetconductors could be
discouraged by the new repotts. A few specialized
applications ot superconductors may still be
developed, however, including military and medical
devices. Such equipment would be very expensive,
and would not likely genctate a very large market .

The new superconductots apparently have
magnetic bundles of patticles that remain rigidly
fixed at low temperatutes, apparently allowing

electoicity to 2iow with Ul tesistance. Ircteastayg
the tempetature teyond 4 transition point ot
increasing the majnetic tield Jistupts the
dftangement ot buidles. Althougyh this type ot
ereep® occurs n o standand low tempetature
superconductors, they are able to maintain their
structute well viocugh €00 continge as

supetconductors. Fat the atrangement ot the new
compounds s apparently highly susCeptible to
dislocativag by curzent or magnetic field. Even

W. F. Doyle of Arcerican Superconductor (Cambr 1dge,
MA) says that development of something like
superconducting wire wijl take many years. In
acdition to the problem of tlus creep is the
brittieness ot superconductors and their tendency to
absorbh vaygen and water ‘rom the air.

vonductus (Sunnyvale, CA) hopes to develop
superconductors for use 1n superconduct ing quantum
interference devices (SQUIDs), which are used to
detect minute changes in electromagnetic fields.
SQUIDS might be used in measuring brain activity or
in detecting submarines or missiles. Even when
technical problems tor miking high-temperature
SQUIDs are overvome, they will cost something like
$1.000 per square inch. (Extracted from New York
Times, 6 June 198Y9)

Snapshot o! 4 superconductor in action

Researchers .u Japarn have developed a cechnigue
which gives them a direct view of magnetic lines of
force passing through a superconductor.  The
technique enables researchers to see individual
units of the magnetic lines of flux, known as
fluxcid quanta, passing in and out of the
superconductor.

The team, working tor the company Hitachi,
produced the image by making a hologram of a thin
film of superconducter which they bathed in beams of
electrons. The apparatus, in which liquid helium
cools a thin tilm of metallic superconductor to
2.5 kelvin, has a resolution of 2 nanometres. The
result, Hitachi says, is a direct image of
individual fluxoid quanta as they enter the thin
Eilm.

The researchers admit that the image itself is
not particularly exciting. But they say that a
reliable way of observing fluxoid quanta directly
may lead to a better understanding of the way
magnetic fields behave around superconductors. In
turn, this may lead to the development of
superconducting materials capable of handling large
currents - an important limit on today's
superconductors. (This first appeared in New
Scientist, London, 24 June 1989, the weekly review
of science and technology)

Fastest 1 Mbit chip

IBM has developed what it says is the fastest
L-Mbit dynamic memiry chip ever at its manufacturing
fac.lity 1n Yasu, Japan. Thé experimental chip is
two to three time. taster than existing 1 Moit

chips. It rettieves one 23t of anformation in only
22 a5 and can e srodate the equivalent of
10U pages o bouhis Spaee t typewiitten text,  The
ChAD was o aenieve Ll 0 new Complementary Metal
Oxide Semieandnot MO method developed at [BM';
Techuioal Applica o ooy L gt ty i Yasu.
(Eatracted teom 0 srmat . owoatd, % June 1989)
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Gootar Dnmos T Franogoter chiap has been the only
Micropiocenaat s The mataet specifically designed
to be strapped 1o thet 5n Latge numbers to make

powertal patallel ey omputers,




But
Intel

Competition may be wn the horizon. US chap
Ylanut 13 wurking on g provessor called iwarp
that incorporates many Transputer like teatutes.
This s beinyg developed unde: 4 contract tor the U5
Government *s Letenze Advanced Hesearch Projects
Agency (DARPA).

Some 64 awarps will torm the heart ot ecach ot
three parallel processing computers, which Intel is
building as patt of the DARPA contract ftor delivery
in the middle of 1990.

Pennsylvania‘'s Carnegie Mellon University aad
Intel have joined forces to develop iWarp, which
they describe as an architecture for scientific
comput ing and high-speed signal and image
processing. The work has ~v~lved out of an earlier
project called Warp, a prograwe. .e¢ systolic array
designed by Carnegie Mellon and built by General
Electric of the US. The Warp name comes from the
taster-than-light speeds of the Enterprise in TV's
Star Trek.

Although the three DARPA machines will feature
64 processors, the iwWarp architecture is designed to
build computers with up to 1,024. Each processing
cell consists of a custom iWarp chip hooked to local
memory chips.

An iWarp processor chip contains some
600,000 transistors and is clocked at 20 MHz. It
sports a floating point processor, an integer
processor and an on-chip communications processor.

Each chip can talk to its neighbours on equal
terms (peer-to-peer) rather than the more typical
master-slave set-up needed for harnessing
conventional microprocessors together. It is this
peer-to-peer communications ability that makes iwWarp
suitable for parallel p ocessing and gives the chip
its Transputer-like properties.

Each chip has four input ports and four output
ports designed so that the output pcrt of one chip
can be physically connected to the input port of
another. Each port can cope with data rates as high
as 40 Mbytes per second allowing the chip as a whole
to deal with peak rates of up to 32C Mbytes per
second.

The floating point unit is capable of adding
and multiplication. It can handle some 20 million
floating point operations per second (MFLOPS) with
single precision (32-bit) numbers or 10 MFLOPS of
double precision (64-bit) arithmetic. The integer
unit delivers some 20 million instructions per
second.

4

The big difference between iWarp and the
Transputer is that the Transputer has on-board
memory while the iWwarp depends on local SRAM chips.

Compuiers built from iWwarp chips will run
programs written in everyday languages such as *C"
and Fortran like a conventional multiprocessing
computer. But to exploit the real power of parallel
processing, special parallel program generators have
been developed for scientific and image processiog
applications,

VWAL cChips can be hooked together an g
ot ways. The simplest method 13
to end oan o ring.

number

to connect them end

twarps can also be contaiguted into
two dimensional arrays.  The three DARPA prototypes

will fteature 64 aWarp processors atfanged 1o an

tetal ot o2

iocal memory

vight ty e:ight areay
wt SRAM serving as U.Y% Mbyten o2
vach ¢! the

torus with Mbpte
tote

pProcuessoru.

Ui to 1.9 Mbytes o
the
cach Iwat) processor can abizess
Local memory, 5o
shrinking memczy chip technoiogy.

altached v,
However,

RacfMes? y atan be

cach twarp Ceil 1n CARPA machines.
up e s Mbytes o2

plenty ot scope to explone

thete

The most prwettul compater possible can
be butlt trom 1,024 processors arranged in o 32 by
32 array ot 1,023 processors and can deliver a
stagygering 20,380 MFLOPS. (3.
3 May 1989)
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IITI. MARKET THHNDS AND) COMPPANY NEWS
Market trends

GaAs semiconductor sales in US on _the increase

US gallium arsenide {GsAs) semiconductor sales
are predicted at $1.9 billion by 1992, a four-fold
increase of present sales, according to Frost &
Sullivan. The reason is that the utilization of
GaAs will become more extensively used in such
non-military areas as lou.c chips and
optoelectronics. ilowever, military uses will still
make up almost half the GaAs market it 1992 because
of enhanced utilization of microwave and mm-wave
devices for electronic wartare and radar systems
along with the launching of Gaks logic chips in an
extensiva equipment range. (Extracted from Machine
Design, 25 May 1989)

European position in world semiconductor market

The director of Dataquest's European components
group, Jim Beveridge, is in a nretty good position
to judge the semiconductor scene, and he believes
that Europe stands a good chance in its bid to
become a semiconductor supernower.

"The major European groups - SGS-Thomson
Microelectroaics (ST), Philips and Siemens - look
very much like any Japanese muitinational. And with
the EEC's population of 323 million, it is a larger
markel than the US or Japan,” he said.

ST's pre-tax profits last year were
$2.2 million on world-wide semiconductor sales of
$1,085 million. The company managed world-wide
growth of 26.3 per cent, with a regional split of
39.9 per cent in the US, 33.3 per cent in Japan,
21 per cent 1n Europe, and 29.3 per cent in the rest
of the world.

Philips joined the Lillion dollar club
year, with sales of $1.002 billion. Only
15 companies, out ot 240 firms world-wide, have
sales exceeding 1 billion. And companies in the top

last

ten accounted for over 50 per cent of the total
market last year.

The compleitios ! the product mix and the
encalating const of developing wad manutacturing
Peading ede - products 1 g to make 1t 3t reat
for even the Largest bhooat ased semieonductor
Suppliers to go it alon.e,

A the ot ool capital dne ctiment  cont e,
o e, pasticipation in pasticular commodity
product. and high matgin tunineaaes sueh gy
AGTCn Wil be more daticalt 1o support, says

Dat agquest
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wtal deposition.

In spite of therr fitfering .des.en
4111 have to have theil:r teet 1o tath w
‘ntend to be major suppiiers teo e At
arket.  The Hitachi TI agrecment swge.
I meeting this challenge.
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s ot they

Preetessing

The European Comm:ssion acoepts the tmisetance
»f having a stake in the conLume: vlectiontos
usiness through development o high definiticn
television (HDTV). And Datajuest predicts that the
Zuropean Commission, suppotted by Lol receiver
nanufacturess, will spurn adopticn ot Japan's
Multiple Sub-Nyquist Sampling Encwding (MUSE)
itandard in favour of the Eurcpean High Detinition
Multiple Analogue Component (HD-MAC) transmission
standard.

Europe's HD-MAC transmissicn standard will lag
tive years behind Japan's KUSE., says Dataquest. It
<+ill be preceded by a number ot intermediate MAC
receivers, before it finally reaches consumers in
the mid-1930s.

Overall, Dataguest paints a positive picture ot
Europe’s consumer electronics business. It is now
jenerally accepted that an inward looking approach
would be fatal for the European chip industry. And
‘ollaborative ventures, like JESSI, look like
carrying this initiative forward.

The decision by the EC to call for water
fabrication in Europe in order to quality devices as
Suropean is expected to increase the ramber of wafer
fabrications being built in there. F _.viously parts
only had to be assembly ] and package. in Europe in
order to avoid the 14 per cent import tarift.

Europe is expected to see an increasing amount
>f activity on the part of JESSI in the months
sthead. There will also be an attempt to seek
reciprocity with the American microelectronics
initiative, Sematech. All in all, the prospects for
the Buropean semiconductcr industry are looking
jood. (Source: Electronics Weekly, 19 April 1989)

Corporate networking

Computer manufacturers are integrating their
processors with PBXs to link voice traftic and data
:n what is becoming the next wave of corporate
ietworking. Recently, IBM, ATsT, Wang and DE’
introduced new interfaces to hook their data
processing hardware and applications with their
/oice communications equipment. The idea is to
improve telemarketing and customer service
pplications in banking, insurance and consumer
jo0ods. IBM introduced CailPath, which hooks CICS
wpalications on 370 mainframes with voice switching
ibilities of the Rolm 9750 PBX. ATaT has developed
iardware and software that exchanges information
retween host computers and its Systems 7% and 8%,
ind the Definity PBXs.  The compeny abu han oan Ll
‘hich provides one way communicoat ion ftom g phone

ine to a computer. Wang’s Integ.om subvadaary
ecently graded the sutomatic cail distoaibut 1o
apabilit.es ¢ it Integrated Busines:s Eacbange,
EC has introduced 1ts Computer Integrated
clephony, which connects VAXes and PRxL (rom
iorthern Telecom,  (Extracted from Computer Gy otems,
dews, 15 May 1989)

Fortabide computers ate ja Sing a strong

chalicoge tor desktop compute: manutacturers.

Portable and loptop comg. Soate being tntreatooeed
With fuasler provessing speets, aproved video
drsplays, and amproved video options. Dataguest
(an Jose, CA), 2 marke? reseatch company, notes
that desktop personal computer sales represented
90 per cent of the computer market tn 1988, with
portables and laptops accounting tor the balance.
Dataquest analyst R. Charlton says portables will
aCount for 1509 per cent ot the computer market
e 1v32, compared to about 83 per cent for desktop
computers.  Laptops will account tor 1.5 per cent.
The growth 1s substantial, compared to the overall
matket, which 1s growing at about 10 per cent per
year .

Dataquest espects the portables market to grow
by 37 per cent by 1992. Size is an obvious
attraction. Portables leave more room on desks for
other tools. But improved quality at a reasonable
cost 1s also 3 selling point now, thanks to
surface-mount technology, lower heat radiation,
smaller and more rugged disk drives and flat-panel
display technology. While most laptops cannot
accommodate more than one add-in expansion card,
larger portables may feature 2dditional expansion
slots built in. On the other hand, Dataquest's
Charlton noted that since some laptops and portables
have proprietary architectures, expansion cards that
tunction in one machine may not function in
another. (Extracted from PC Week, 29 May 1989)

Application maintenance

Increasingly, users are handling applications
development themselves instead of using a central
information system group (IS). However, they turn
to IS groups for applications support. According to
a poll, companies will develop a spreadsheet into a
database that becomes so important that an IS is
asked to take over the data base. A poll of
53 information service executives in New York, NY,
shows that 27 per cent of them are having their IS
departments take over application maintenance.
Another 48 per cent felt that their firms would
follow suit in three to five years. Some
40 per cent are growing less dependent on IS
departments on application development. Some
60 per cent felt that will be the case in their
companies in three to five years. 2About 60 per cent
indicated spending for . levelopment tocls is
increasing. Budget suppust for computer-assisted
software enginecring (CASE) is reported to be
increasing. Systems are becoming more complex with
tound the clock use and maintenance. Establishing a
company wide system requires answers to questions of
ownership and control of data. (Extracted from
PC Week, 12 June 1989)

IT revenues

Revenues of the informatibn technology sector
rose by 11.2 per cent to $604.7 billion in 1988,
accotding to the Computer & Business Equipment
Manutactuters Association.  Computers and othet
clectionic data processing equipment accounted tog
siud talbion of (his, vompared to $112.2 billion tor
telecommunicat sons evquitment , $62.1 Lillion tor
ot faee equipment oand $126.4 billion for softwate and
eIV e,

Revenues from the snformation indunty
Tose an avertadge 1008 per cent pet yeatr between
Lont e, but will tise only B per o cent per year
betwern 2988 93,0 ALL equipment market s will
decelerate except for telecomminioat Tonn equipment |
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avetaged O3 jer cent o per year in 1980 48, and w1l
Tall oo Y9 per cent pet opess tu ied8 B30 Ot -

wvgutprent Likewlse tose wo3 per cent o per o peat in

WU BY, as wgainst Jo) pet cent per year Lorecast
tr Llend 93 The @ ltware arnd setvices sector had g
growth of 19 per cent per year, against o torecast
tour 1l.y pert Cent perl year. Telecommunications
eguipment will rise to 5.3 per cent per year in

1988 93, compated T2 4.9 per cent per year in

1980 B3 . (Source:  Joutnal vt Commerce,

25 Muay 19HY)

SPART products oun the threshold

The workstation industry is poised to introduce
ptoducts based on the Scalable Processor
Architecture (SPARC), based on Sun Microsystems'®
12.5 -mips SPARCstation 1, according to industry
analysts. Several Taiwanese companies may enter the
market in the secoud half of 1989 and first half of
1990. SPAHC clones could cost $5,000-10,000. If
industry members agree on hardware standards,
sottware siles cuuld mushroom and prices drop. Some
products coming out include a server by Solbourne
Computer and a SPARC machine with an MCA bus and
add in card by Mission Cyrus Group (Vancouver, BC).
Many vendor. are enthusiastic about the MCA bus for
SPARC products. Sun Microsystems (Mountain View,
CA) is working on a laptop SPARC machine. The
company is also supportive of SPARC clones,
beiteving that a small share of a large marke®
would be as protitable as a large share in a
small market. (Extracted from PC_Week,

12 June 1989)

The fosy future of multi-chip
modules

world-wide demand for multi-chip modules will
increase to 105 bLillion packages, for all package
types in 1997, according to a forecast by BPA - an
1nternational electronics business consulting firm,
tised in Surrey, UK. This tigure is significantly
higher than the total 1987 demand of 31.8 billion
packages and the 1992 prediction of 57.2 billion
packages. The demand for specific IC packages cau
be divided into three sectors. There are packages
for insertion, packages for surface mount
technology (SMT) and a third sector for TAB,
chip on board and flip chip bonding. The curve
renresenting SMT i1ndicates that multi-chip
m. ile (MCM) technology will emerge as a major and
new ° packaging technology. This prediction comes
tror “Maurice G. Sage, founder and managing director
of Bia, who presented the results of the World-wide
Multi Chip Module Study forecasting the future of
MCMs through 1997 at Nepcon West in Burlingham,
Calif., last Match.

Accotding to Sage, (he MCMs thin film
multilayer interco nnect structures will act as an
important space transformer between the IC and the
neat lecel of 1nter onnection.  The MOM s
cusentiablly o bybrid for waters seale

nlegiation (wil) Lo that 1t comprises o collection
ol dpes subtarat oo for o osangle L Sage
el ined that e oot unsalved technieal
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the package fensity protbien
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Erazable optrcal diuks are Lot 2o deaminale e
duta storeyge market wver the neat 1o peats,
aUvutdding to Frost amdt Sullivan, the market tesear.?
vrganization., It foresees world saies ol Jdisks g
drives peaking 1n 1992 20 S1 billion. Moot of the
products on otler ate tn the eveluastion stage with
Ccoaputer systems houses and other latge users.
Details sre contained 1n its 1795 pege repezt,
costing 290 pounds sterling, entitled Erasatie
Optical Memories. The repourt predicts that,
by 1993, nearly one million drives will have teen
installed and 10 million disks sold. Optical
recording uses a very narrow laser beam to mahe
microscopically small digital marks -~= the disk
surface. Techniques include altering the direction
of magnetization of a magnetic codting, changing the
chemical state of o surface material and making tiay
bumps. All result trom a pin point +  heat and ate
reversible through a second exposure to laser heat.
The report says that the first uses of the medium
will be in computer-aided design, image processing,
desk-top publishing and wherever large amounts of
data are stored. Later, use will spread to otdinary
business and industrial systems. By 1993, 1t adds,
the recording cost per bit of data will be
10 per cent of that of magnetic media. (Source:
Financial Times, 31 March 1989)

Networks fastest growing segnent of compuite:
industry

Fifteen per cent ot the 40.1 million business
PCs in the US are linked togetner, making networks
the fastest-growing segment of the computer
industry. World-wide sales of network hardware .and
software reacined $4.8 billion, up 85 per cent
compared with 1487, according to Dataquest.
Companies that make network hardware and softtware
are benefiting from the trend. Novell pushed 1ts
1988 sales up 53 per cent to $281 million, while
3Com had a €1 per cent gain to $252 million.
Networking should also help computer makers as a
whole, as demand will increase for PCs, disk drives
and other equipment. 1BM is showing its confidence
in the market by spending $500 million in two years
to develop software packages that allow PCs,
minicomputers and mainframes to easily share
information. Though many PC networks are currently
relegated to such simple jobs as sending documents
to a laser printer, ultimately they will be able to
integrate pieces of information from far-flung
memory banks in a matter of seconds. One factor
hindering attainment of this goal is the inability
of manufacturers to agree on technical standards,
which in turn slows development of networking
software. (Extracted from Husiness Week, S June 1989)

Estimated World -wide Revenue and Market Share ot

Ma jor Workstation Vendors
(Millions of dollars)

1988
1987
Market  Point 1944
Vendors Hevenue  Chare Change Growth
Sun Microsystems [ I A7) P L) LR B e
Digital Equipment Iny I8.ne el I, ne
Hewlett Poack erd bY bo. e L H . He
Apollo 4454 Pi.5e s in, e
Interqgraph 279 (A %N Hi.qe
Silacon Graphies, 180 1.4 v, ! Hl . te
IhM 104 St I Tt
Others 370 9.0 [ 1o, g
Total 110 BhLdbe

(Houree: l'.ll.uiu--'.l )
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5,000 1mage processing systems were

1a 1v43, the tigure i3 expected to climb
and above. However, hurdles stand in the
obstacle 13 that the 1ndustry 1s in 1its
.nfancy. Buyers take a4 long time to make a
aurchase, somezimes up to 18 months. As a result,
cendors must have laryge investments, which favour
larger companies. A large 1nvestment is also needed
tor the technoiogy: vendo:s must provide strong
wardware, work flow software and applications

software.
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IBM seems to be a likely cendidate to become
the 1ndustry standard, according to P. Thomas,
tnalyst at Internmational Data. It already has key
accounts with United Services Automobile Association
and Citibank's credit card processing centre
(Sioux Falls, 3D). Other companies in the battle
for image processing leadership are Wang, DEC,
“ileNet and ATsT. According to analysts, networked
2C systems should show the fastest growth, while
jrowth in the stand alune PC market should be
ninimal. Analysts say smail vendors canm still enter
~he market. In 1987, 73 per cent of image
Jrocessing systems were for storage and retrieval.
This number should drop to 39 per cent in 1993, when
-heck and credit card processing become major uses.

Changes in design automation tools

The electronic Jdesign automation (EDA) business
“ill become primarily a software business in the
=arly 1990s, according to a recent study by The
rechnology Research Group, Boston, hass. Software
revenue growth will outpace application vendors®
sales in general, as users buy more add-on software
10r systems already in place and fewer new systems
1ite s0ld turnkey.

The per cent of systems sold turnkey will
fecline to about 10 per ceat in 1992, says the
jroup, down from 23 per cent in 1988. Factoring out
4S-DOS/0S-2 platforms shows an even more dramatic
lecline. In 1986, 55 per cent of UNIX/VMS
sorkstations were shipped turnkey. The turnkey
ortion peaked at 58 per cent 1n 1987, and will fall
<o just 20 per cent in 1992.

The study also i1ndicated that - by the early
1990s - all scttwate suppliers will have to offer
ietwork licensing of their products, and all
iatdware suppliers will have to offer the facilities
co~support it.  In addition, HNIX based platforms
i1l continue to, Jdemingte new si.e3 through 1990,

Jhen g 32 bt sperating system 2o THM's P52
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Iatel also saw chip sales
tirst gquarter, which helped it
slightly higher at §%7 million from $34 milliosn
(55.9 million pounds steriing) the year betore.
Andy Grove of Intel sounded a note of caution Ly
adding that orders were unusually blased to the
short-term end, making predictions for
difficult.

sise Jduring tte
pust profits

futute saies

Micron Technolcgy, the dynamic RAM speciaiist,
said that during its second quarter, which ended at
the beginning of March, sales had nearly doubied at
$113.8 million, producing profits of $29.2 miilion
from $16.9 million in the same period ot las: yeuar.
Micron chairman and chief executive Joe Parkinson
said the result reflected a broadening acceptance ot
its memory products. (Source: Electronics Weekly,
19 April 1989)

Company news

Japan’s giants fight it ocut in

4-Mbit arena

The battle for dominarce in 4-Mbit dynamic
RAMs now has at least eight Japanese compecitors.
The front rfunner must be Toshiba, which still
leads in production of 1-M chips. Toshiba's plant
at Oita, on the island of Kyushu, is turning out
samples of 4-M chips at a rate of "several tens of
thousands a month”. The company plans to spead
Y70 billion (300 million pounds sterling) cn a
second line for 4 M chips at the plant. By
mid 19¢0, it aims to produce one million 4-M chips a
month.

Hitachi, which came within a whisker of
abandoning the DRAM business altogether, is now
producing 4-M chips at the rate of 10,000 a month at
its main RsD base in Musashi, Tokyo. In September,
it plans to install production lines in its plant
at Kofu, just west of Tokyo and Naka. The two
plants vill produce a combined total of
200,000 chips a month, rising to 400,000 by the end
of the year.

NEC, which says it is producing commercial
samples of 4-M DRAMs at its laboratory, will have
its first 4-M line running by March 1990. This will
start at the rate of 203,000 chips a month.

Fujitsu is shipping commercial samples of
4-M DRAMs, but has not yet released details of
investments in Japan.

Mitsubishi Electric is also shipping commercial
samples of the new chip-.. It plans to begin mass
production by the end of the year.

Matsushita iz building production lines fox
4 M chips a% its plant in Toyuma Frefecture,
north west of Tokyo. The lines are scheduled ° o

begin production by April 1993,

Another company best known [or 185 conaumet
electionies products, Sharp, plans to begin chappang
comte:cial samples of § M DRAM: later this sustates .

The company plans
plant near

tn begin mass production al o ats
Hitoshima in late 1949,

Sanyo Electriie plans to begin shipping sampie.
of 4 M DRAM3 Ly April 1990. (G-ovrce:  Flectionien

Werkly, 3 May 1989)
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Spokesmen Claim engineers have bLeen working
-iterally around the Clock, w:ith 16 hour shitts
rach, to meet the end-of-Mar.h 1989 schedule to
roduce these devives. Sematech cpened the tacility
n November 1988.

They are 64 Fbit SRAMs designed at ATaT. run
rimarily on ATsT-supplied production equipment, and
sith ATeT-made masks.

The next maj)or milestone for Sematech is the
abrication of 3i-Mbit Jdyramic RaMs, scheduled for
he end of 1989. (Source: Electronics Weekly,

» April 1989)

US giaats rev_up chip production

Faster microprocessors for persanal computers
:nd workstations have been unveiled by US chip
‘lants Intel and Moturola amid speculation that both
ides are preparing to launch powerful chips into
he embedded control market.

Intel unveiled its latest 32-bit
.icroprocessor, the million transistor 60486, as
ell as a 33 MHz version of its hugely successful
0386 chip while Motorola announced a souped-up
0 MHz version of its 68030 processor.

Motorola will launch a new family of embedded
‘ontrollers. Intel is also expected to deliver a
-ajor new embedded control product based on its
"educed instruction set computing (RISC) technology.

All these devices use the latest l4um CMOS
‘hip-making processes. Both companies are racing to
‘xploit their l1/m CMOS technology and deploy
roducts in as many areas as possible. Both
ompanies are ..tive in cunventional
[icroprocessors, RISC processors and embedded
ontrollers.

J

The 80486 delivets vetween 15 and 20 million
astructions per second (MIP3) and incorporates
0386 -based integer processor, an 80387 floating
vint co processor, as well as fast cache memory on
he same plece of silicon.

The 33 MHz 80386 15 already in volume
roduction, while the 80486 is curtently being
mpled and will go 1000 prodaction 1o late 1983,
wording to Intel s matketing beosg
Laude
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Laptop personal computers (PUS) Welgh oy lees
than ! kg  and titted with the wuivalent ot
e Mbyte hard disk bLuilt teo= ziash meoory chips,
will be aDpearing betore Christmas, accourding ta
Intel®*s D, Dick Pashley, whoe runs Intel's tlash
operation which has jJust unveiled 512 Ebit gt
1-Mbit “lash chips which an be erased mote than
100,000 times bLetore they wear out. Pashley reckons
that the non-volatile electrically erasable flash
memory chips will -eplace hard disks and therr
associated dynamic RAM memory chips in most Pos.
However, flash will not completely eliminate
non-volatile memory trom PCs: fast DRAM and static
RAM will stiil be needed to keep the MICIOPIOCeSSOIS
happy. Intel has already signed up five PC makers
around the world and other computer firms have been
signed up by the likes of Seeq, Toshiba and AMD.
(Source: Electronics Weekly, 12 April 1989)

Intel to launch complex chips

JS chip giant Intel is planning two major
anncuncements for the autumn.

One - '' be a &6 MIPS 1.2 m transistor enhanced
vecsion oi .ts 80960 32-bit microcontroller, called
the 8094C The other is a 4-Mbit EPROM - the
world’s : . .st at this level of density.

The 4-Mbit EPROM was sampled, said Hans Geyer,
intel's assistint general manager for Europe, at the
Jataguest Seniconductor Conference in Munich.

The i-Mbit chip will be on general sale at a
Price somewhere between $100 and $250 in the fourih
quarter of 1989.

Geyer said the key improvement that the 80950C
brings to the microcontroller market is the ability
to execute multiple instructions per clock cycle.
Next year the chip will be upgraded to 100+MIPS
performance.

Geyer told the conference %hat future second
sourcing of Intel microprocessors was becoming a
practical impossibility. He reckoned the production
processes needed to manufacture them were so
complex, that no other company would be able to
successfully replicate the process to manufacture
versions with comparable performance. He predicted
that in ten years' time evolving microprocessor
tecnnology would result in 1 in® processor chips
containing 100 m transistors, split 60 m for logic
and 40 m for memory, which could perform
1 billion PLOPS and supply 2,000 MIPS running at
250 MHZ. (Source: Electronic Weekly, 14 June 1989)

IBM eyes role in European project

IBM is trying to get in on a $2,000 million
European advanced microelectronics project, although
the European partners are against the move because
they are not allowed to join a similacr US project.

But IBM could find another way in because tne
Furopean team is seeking funding from the E '3
ESPRIT research and development programme, which
dues not exclude non European companies as long as
they have research centres here.

The JESST project Joint Eurtopean Sub micion
tnvolves Philips, Sicwens and

P Thomuon., It aims Lo cut the width of
pathe on silicon chips by more than hatf,
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Fulitsu links with China o,

printers

Japan's top cumputer maker, Fujitsu, has
anncunced plans to set up a joint venture in China
to make personal-computer printers.

It would be the first joint production of
computer printers by Japanese and Chinese companies.

Under the accord reached with Changjiang
Computer Umion Corp. of China, Fujitsu officials
said production will begin with Fujitsu supplying
major parts and components to the Chinese company
tor assembly.

Otticials said Fujitsu hopes to establish the
venture in the first half of 1990.

Among details to be worked out is the scope of
production. It is believed that the joint company
may manufacture between 100,000 units and
200,000 units a year when full production gets under
way. (Source: Electronics Weekly, 24 May 1989)

Hitachi R&D

Hitachi has become the latest Japanese chip
maker to announce Furopean R&D facilities. The
company will help find researcn into ultra-miniature
optical and electronic devices, in collaboration
with Cambridge University's Cavendish laboratory,
whilst a team at Trinity College, Dublin, will look
at neural networks and high-level computer languages.

Inder the terms of the Cambridge tie-up, up to
ten researchers will spend periods working both in
the UK and Japan. The results, both in terms of
knowledge and commercial gain, will be shared
between the university and the company. (Source:
Electronics Weekly, 26 April 1989)

National cuts lossez by dropping flash chips

US chip giant National Semiconductor is pulling
out of the flash non-volatile memory market as a
direct result of its financial problems.

It has halted developmert of future flash
products and the factory needed to make them.
move will worry National's flash partner,
non-volatile memory start-up, Seeq Technology, which
relies on National as a second scurce.

This

-

National will use the 0.8 nicron process to
mike other devices such as CMOS erasable
programmabile read only memories (EPROMs) .
Hational "s chief, Charles Sporck, sees EPROM: as an
afed fipe (O profits. He promises a4 company wide
teltutn to profits this yeasr .

The company has been vety successtal s the
I 4

CMOLG EPROM market since 3t Joined an 1984, claiming
Some 20 per cent of the market at densities of

Sl Kbhiats and lower Hut Japaanese competition has
surged an recent monthe .
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Senith, ATVT team up tor oDTV sal |

Promising a4 meltibiilion Jdoilar
high definition television (HODTV) attracted 1 75
partunership tor o $23 mailion project, strenjthen.n;
the countey’s chances of catehing op with Japan and
Edtupe.

tndustry,

has

In late Febiruary, ATAT ol and Zenith

IHl., siyned an
agreement to develop a receilver and terrestrial
transmission system tor 35-mm tilm guality images
based on Zenith's pruposed Spectrum Compatitle HOTY
transmission system, whica i: -ompatible WJith the Us
National Television System Conwittee (NTSC)
6-megahertz bandwidth.

Electronics Corp., slenview,

In Zenith’s proposed Spectrum Compatible HDTV
system, video information composed ot freguency
components up to 200 kilohertz is transmitted
digitally, while information above 200 kHz is sent
in analog torm. Eecause more than 99 per cent of
the powe: 1s iu the low-treguency range, the
high-frequency data can be transmitted at low power
for a high signal to nolse ratin. The low-frequency
data are sent at a low video bandwidth and so can be
sampled, digitized, and tent Jduring the vertical
blanking interval, the time in which the scanning
electron beam returns from the bottom right to the
top left of the screen. To further minimize the
potential for interference, their plan would
phase-lock ali vertical synchronizing pulses
broadcast in the United States.

The system's low power and special signal
structure would make available frequency channels
now left unused to prevent signal interference.
Existing channels could continue to broadcast
NTSC-quality images, while unused channels could
broadcast HDTV images.

ATST Microelectronics, Berkeley Heights, NJ,
Plans to use its existing 0.9-micrometre CMOS chip
process as well as bipolar and gallium arsenide
technologies to design and manufacture
microprocessors for the system's signal processing,
analog-to-digital and digital-to-analog conversion,
error compensation, and horizontal, vertical, and
temporal filtering.

Zenith ind ATsT plan to have a demonstration
model by late 1989. (Source: Spectrum, May 1989)

Optical memories score

When Steve Jobs of Next Computer Corporation
and co founder of Apple Computer launched the first
personal computer from his new company a few months
ago, it featured, anong othet 1anovations, a novel
uptical disk drive which could not only store data

but the data 0 dizk could be rewritten, the firs:
time such o drive had been ancorporated 1n g volure
computer product. The MNest innovat ion was g

milestone 1o hist 0y o 0 Cechnology which coulle
[ iy

influence the devel ment o0 petaonal computing an
document procesaang Juat oas perofountly as the
Tatest, very I Thotops cesnor o chips from Intel g
Motorola, Taformats o te Baology shecialists ate o
exited about tThe fotential ot Gpt gl meanry
techonobongy a0 et ) gt tewiitable Jiuks an

peafticular.,  Optical mene 1y technodogy easent tail,




Olfets the poss.baality of
very low cost.  As such, it
threat to convent ional
storage.
2,300 toot cumpulter tape can
bytes 52 Jdata. ICT of
optical stotage tape of the same
one biliion bytes of data.
memortes the advantage over
way in which more intormation can bte packed e
same space. The technolouygy depends on the use i o
high powered laset to Cteate a physical
the surface ot the tape or Jdisk.
Financial Times, 8 May 1$8Y)
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First tu2zy processot

Omron Tatei1si Electronics has delivered the
world's first product line of tuzzy processot..
Oomron sold fuzzy processor engineering prototypes in
1988, but the FZ-3000 rack-mount and FI-3010
tabletop processors are ten times cheaper and
process ten times as many rules (128 maximum).
processors can have eight analog inputs and two
analog outputs. Each uses seven levels Of tu:lZiness
and a "don’'t care”, with a seven points membership
function that is piece-wise linear. The processors
are compcsed of a special fuzzy chip, standard
microprocessor, RAM, ROM, and connect to a host via
serial I/0. An NEC PC-980l1 personal computer
programs the system via a system console control
program. Owmron forecasts 1989 revenues ot
Yi-2 billion, or $7.6-15.2 million, and up to
$767.6 million in 1994 revenues. (Extracted trom
Electronic Engineering Times, 22 May 1989)

Hoth

IV. APPLICATIONS

Space industry seeks out tough transputers

The European Space Agency is to evaluate a
parallel-processing computer in space, built
from transputers. These chips will travel con
a small satellite built by the University ot
Surrey, which Arianespace, Europe's commercial
satellite launch company, will put into space in
the autumn.

Chris Elliot, from Smith Associates, the
company that completed a feasibility study of the
idea for the ESA a year ago, believes it will be the
first parallel-processing computer to fly in space.
The ESA is to pay about 100,000 pounds sterling for
the computer.

Transputefts are one of Britain's most
successful electronic developments. They are
produced by Inmos, the British semiconductor vompany
which Thorn EMI sold last month to the
Franco-Italian company SGS Thomson.

Transputers can process more data more rapndly
than conventional chips, because they combine
processing power dand memory oua a single chip.  They
are designed 30 that they are vasy to link up to
form a parallel computer, Computers that
data in patallel work much mote
conventtongl machines ot oo

HIREAE
jitlekly than

similar siue.
The

compress femote sensing data o

Wrray of transputess could process and

that the atelitte

would not peed bulky compuater memorien,  The
transputer is alzo more Fesistant to doamage by
Cosmic says than conventional chapi. Conmie tay

satellite, an
second reversible.

hatm the electionics on
irreversible, the
dama. o+ in cauned by a gradual
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that the

are maede

1ty Smith assactates toand
manulacturing process by which trensputets
means that they do not accumulate chatgs to
the extent as conventional chis - BElliot says
that the tolerance of the transputer to radration is
three times a3 high as the original specification
NASA produced tor chips o the space station.

Lazing staedy,
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The reversizle damage caused by - .smic tays
ovcurs when they tlip a transistor fr:em on tu ott,
Ot Vice versa, thus changing a plece of

tntormatica.  The parallel processing computer on
the University of Surrey's satellite is designed so
that 1t carries out the same calculation three
times, simultanecusly, and compares the answers. It
cosmic rays have changed a piece of information so
that one ot the processors gats the answer wrong,
the other two outvote tne third and flip the
maverick transistor back to the right position.

The array of transputers is being built at
Surrey's Spacecraft Engineering Research Unit. Two
very successful satellites built by the group are
already in orbit. Tr2 two satellites to be launched
this autumn cost 500,000 pounds sterling. By
comparison, larger communications satellites can
cost up to 30 million pounds sterling. (This first
appeared in New Scientist, London, 15 April 1989,
the weekly review of science and technology)

Low-cost blue to the light-emitting diode spectrum

A tiny Durham, NC, company has developed a
silicon-carbide blue-light-emitting diode that will
sell for a small fraction of the $45 to $80 charged
by other companies for similar LEDs. Cree
Research Inc., is pricing volume quantities at
$2 apie e packaged and $1 unpackaged. Samples are
priced at $40. Used with readily available red and
green LEDs, the low-cost blues mean LED displays can
now compete with incandescent lights in giant-screen
displays for stadiums and other applications. The
new dioder can also be used in digital colour
printers and medical equipment, where there is a
need for near-ultraviolet light sources. Cree plans
to offer a variety of diodes, ranging from
single-colour LEDs to chips that will emit multiple
wavelengths and colours. (Source: Electronics,

May 1989)

Systems for small firms

New computer hardware and software has made it
pussible for even small firms to use
computer -controlled manufacturing. One such system
is ToolChest, developed by Battelle Memorial
Institute specificaliy for small shops. The system
is based on the CAD/CAM equipment used by larye
manufacturers, which allovw design of a part on a
computer screea, followed by drawing up of
instructions so that a machine can cut out the
desited shape in wood, metal or plastic. Small
manutacturers are using this type of technology to
inciease production, improve quality and produce
mote complex products.  With such capabilities,
small companies are winning contracts from major
auto,
that
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have been made by contiactors
Latin Amesica,  Manufacturers
sdopted computerized production within
yearn will bikely tind 3t datfaoult to
mpet itive.  (Eatracted trom wall Street
Jowsreoad, LD April 19835)
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data transfer rate. The data transter rate is
accompl ished via an d-channel, magneto resistive
head. The 2-Gtyte MCR will be 2he f{irst version
demonsticies by end-1909.  According to E. Deller,
Lusins s cesearch dir2cue 4l the Cesnany’s Muss
Memorv <ivision, Kodak wili maxe cad setl the medi.
and iicense the drive technology to driv~ and head
manufacturers. The data transfer rate is as fust as
the quickest current disk drives, and five-cen times
faster than alternative tape technologies. Transfor
rate of 6 Mbytes/s is expected in later versions.
(Extracted from Electronic Engineering Times,

S Jnne 1989)

Geographic information systems

The ma2shing of automated mapping and data
processing to make electronic maps can help solve a
variety of problems that might improve the bottom
line. Many companies are using a geographic
information system (GIS) which permits the storage
of dozens of various types of data and then provides
an understandable, integrated display of all or some
of the data. The field is considered ore of the
fastest growing sectors of computing. Its uses
continue to be expanded, ranging from planning
marketing strategies to identifying crime patterns
to plotting tracks of wildlife in locations where
there may be development of natural resources.
Potlatch, for example, placed information on its
4,900 separate timber stands on a computer.
Previously, the da.a on even one timber stand was
housed in several hundred office files. In many
cases, the information was miles apart. Now, by
using a terminal, a forest manager can guickly
research data on the stand by zeroing in on a map of
a certain location. (Extracted from Fortune,

24 April 1989)

A new IC application: the human heart

The 200,000 or so people that survive sudden
cardiac arrests each year can now look forward to a
longer and more productive life - by having
sophisticated computer systems implanted in their
bodies.

IC designers at companies like Ventritex
(Sunnyvale, Calif.) and Cardiac Pacemaker Inc.
(St. Paul, Minn.), have taken pacemaker technology
to new levels of sophistication, far beyond the
simple devices with vhich most of us are familiar.
The latest pacemakers are actually combination
pacemaker, Jefibrillators that monitor heart
activity. If the unit senses that the hcart starts
beating too quickly - a condition called
tachycardia - it will automatically try to pace the
heart back to its normal rhythm. If this
anti-tachycardia scheme does not work, the next step
is defibri.lation - the delivery of a sizeable shock
(up to 750 V) directly to the heart.

The real sophistication of the new generation
of pacemakers, however, is in their programmability.
Physicians can program and reprogram them - from
outside the body - and can even play back EKG
activity recorded by the unit before and after shock
treatment. This lets them adjust the sensitivity as
well a5 the treatment.

Two of the four ICs in the Ventritex pacemaker
detibrillator are full custom, tabricated in 3 and
5fLm CMOS.  Another 15 an eiqght bit semicustom
version of an industry standard microprocessor.
fourth 1C 15 a static RAM,
KK waveforms,

The
used to store digitized

19

Acccording to tas author, John Ryan of
Ventritex, the Jo_loa challenges of these devices
include: very low puwer dissipation (less than
2044A), fedl tiae lelemetry and storage of EKG
wavelorms, programmable delivery of up to 753 Vv, and
high resolution measurement of several system
voltages.

The low puwe! reguitements are especially
teportant, since the powet is self-contained in the
form of a battery. The iongevity of the device is
also affected by how often it must apply a high
voltage shock. Each unit is capable of delivering
about 300 shocks and monitoring the patient up to
four or five years. Ot course, the reliability of
the chips and the system are ilmportant as well -
field tailures have some rather unpleasant after-
effects for the user.

Future generations of pacemakers will be even
more advanced. There s talk of using advanced
oxvgen and vibration sensors so the pacemaker can
adjust to the patient's activity level. Beyond
pacemakers, chips will continue to find applications
in varicus types of biomedical devices. Other
companies, like 3M and Choclear Corp., have almost
perfected an implantable hearing aid. (Reprinted
with permission from Semiconductor International
Magazine, May 1949, Copyright 1989 by Cahners
Publishing Co., Des Plaines, Il., USA)

Benefits of CAD.CAE CAM

Injection moulded component production can
benefit from the use of CAD/CAE/CAM, through
improved product cesign, a reduction in time to
market and a smoother scale-up to production
tooling. The capability has fallen in price, with
$25,000 workstations now able to perform the work
which million dollar computers performed a few years
ago, according to G. Forbes, Eastern Region manager
for MoldFlow, a software producer. Pitney Bowes
Corporate Engineering and Technology used the
technology to reduce the cycle time fcr the complex
injection of a business machine over 28.5 per cent,
and also reduced the forecast 35 week development
cycle for the product by 10 weeks through improved
team communication; CAE for designing the part,
transferring data and producing the tooling; and
finite element, cooling and flow analysis.

Huron Plastics (St. Clair, MI) has attributed a
S per cent increase in sales to use of CAD
technology, and notes that machine time efficiency
has been improved 18 per cent due to superior melt
flow anaiysis. The company has studied the
effectiveness of its use of computer-aided
technologies in 30 CAD/CAM jobs, finding a
29 per cent improvement in profitability versus
traditional methods. 1in one instance, a
$1,000 myditication was made in a gate location
after a flow analysis, improving product
profitability 73 per cent in one year.
from Modern Plastics, May 1989)

({Extracted

First commercial application of superconductors

Cis laboratary (Milan, Italy) #will launch new
bearings which allow the first commeraial
application of superconductors,  The high speed
bearinas have magnetic Ievitation without attrition

and take advantage of
superconductors,

the properties of new
The bearings are made of

oxide coasisting of gttt um,
when the bearing: are at
19670,
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Tolorast creation of prototyies

Fast creation of prototyes trom CAD systems @y
now a reality and the technology s mproving
rapidly. One system currently in use,
stereolithography, is available ftrom 30 Systems
(Sylmar, CA). The company feels 1t can be used by
10 per cent of the 400.000 manutacturers' CAD
workstations now in use. Stereclithogtaphy uses an
ultraviolet laser to cure thin layers
0.005-0.030-in - of liguid plastic. wWorking from
bottom to top, a4 prototype can be created. Curing
in an ultraviolet oven is required and the entire
process can take a few minutes up to a few hours.
The model can be up to 10-in square.

Micro-cut Engineering (Streamwood, IL) ofters
stereolithography as a third party service and
charges $1,500-3,000 per job. Other, newer,
technologies may socon rival stereolithography.
Laminated object manufacturing (IOM) is being
developed by Hydrometics, and selective laser
sintering (SLS) has been licensed to DTM (Austin,
TX). DTM, in turn, received $500,000 worth of
funding and technical support from BF Goodrich in
return for an equity stake. BHoth processes use
powders instead of a liquid plastic. Hydrcnetics
thinks its process may be better than
stereolithography because LOM uses a carbon dioxide
laser, which is more powerful, and possibly quicker,
than ultraviolet lasers. Other prototyping systems
are being worked on by Automated Dynamics (Troy., NY)
and the Battelle Memorial Institute (Columbus, OH).
Some people believe finished products may eventually
come straight off the computer screen. (Extracted
from High Technology Business, Jure 1989)

New portables

US producers are introducing pocket-size
portable computers with desktop computer power.
portables include Atari's 1-1b, 8-line screen
portable, which has captured the interest of NASA.
Scientists at the US space agency could use the
portable as an electrcnic note taker. Poget

New

Computer (Suanyvale, CA) will introduce a I-1lb,
25-line pop-up screen portable in summe. 1989 that
runs IBM-compatible software. NEC's 4.4-1b

UltralLite is already on the market. It is faste:
than many desktops and has sufficient memory to run
such top-sellling word processing and spreadsheet
programs as WordPerfect and Lotus 1-2-3. One
drawback: the battery must be energized every

90 minutes and the rechatrger increases the
portable’s weight by 1.2 1lb. Sceptics say the
restrictions of a portable are human, not
technical. The prospect of eye strain and cramped
typing could turn away potential customers.
Dataguest (San Jose, CA) is projecting global
shipaents of portable computers of 3.8 million units
by 1993. The majority of portable uscers ate
traveliing vaccutives and sales personnel,
Curtently, there ate only 1.8 million Laptop, 1n
the Us, compared to 20 million desktop,.
(Eatcacted from U5 Kews, 29 May 1949)
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Satety conld become the conputer s 3ob

The battering i recent months by a plethora ot
disastets and crises with technological origins -
rarl and 2i1r crashes, tood processing scares and a
Tange of threats, reflects the truism
that the grezter efficiensy achieved by new
technolugy Jdoes not always equal greater safety. In
the search tor solutions to avoid future disaster,
one area of increasing interest is the use of
intelligent computer systems, such as expert
systems. An expert system can provide a
sophisticated and ever alert assistant to the human
operator, whose concentration may be on other
matters at 2 critical moment - or who may simply be
bored and not sufticiently attentive to possible
dangers.  An expert system can identify risks and
either prompt the operator, oI take the necessary
cautionary action itself. Expert systems can also
ensure that engineers tollow accepted procedures
preventing turther work from being carried out until
each stage 15 correctly completed. But there are a
few catches. One ot them and one of the most
easily rectitied is that, although expert systems
offer many improvesents in the safety and quality of
systems, they ate themselves a product of technology
and so sublect to the same sources of error. Much
ot the problem derives from the fact that many
developers of expert systems come from a background
where the development of large-scale or safety-
critical systems is not common. Guidance is needed
Lo ensure that all concerned with the development of
expert systems in critical areas conform to the same
standards for quality and safety as are applied to
te other computer systems. The Computing Services
Essoctation, the industry’'s trade association, has
iong been active in the Juality assurance area and
has produced a set of guidelines. Key issues centre
around the way that expert systems are developed.
This usually involves a succession of prototypes
that evolve into the final system. (Source: The
Times, 13 April 1989)

eavironmental

The donjers of over-reliance on thinking computers

A majotl catastrophe could hit humanity through
military reliance on so-called thinking computers,
says a4 report published by the working party of the
Council for Science and Society. By far the most
worrying potential use of artificial inteirlicence
(Al) is the "autonomous decision making system that
not only makes decisions but also commands machinery
to act on them™. KBS, knowledge based systems the

freport says should, wherever possible, complement

human worke:s tather than replace them., It should
be Jdesigned o replace 1ts teasoning, allowing the
buman user to direct the task and exercise judgement
Pt et et g the tesultn. RBRS should be a tool
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hich otters guldes to multiple cunnecticn

fans continental train journeys. It points out
hat other uses such as the "secing, thinking®
obot running 4 tactory production line - have jet
O pass the prototype stage. The tepurt, while
ienerally optimistic, does not swing the pendulum
erilously the other way. Computers, it says, are
ot *objective®: they function as models or
epresentations ot the real world and, as such,
heir ®judgements® are essentially fallible. They
‘hould always, in principle, be challenged. The
orking party suggests that any KbS available for
wublic use should include a clear statement of who
\ade ‘t and on whose expert knowledge it is based;
f what it claims to be able to do (and not to do):
»f the foreseeable risks and dangers it holds; and
f the general danger of relying on a machine in
ireas where human advice is available. The report
»inpoints the current balance in one superb
sentence: “The mind's fundamental intelligibility
-5 suggested by successes in AI: its enormous
tichness and power are emphasized by AI's many
current failures™. (Source: The Guardian,

1l May 1989)

lew sensor designs through advanced modelling
rethods

Advanced modelling methods have brought about
‘ew sensor designs that overcome prior limitations.
ilong with mature, high-guantity production methods
>orrowed from the microprocessor sector, the result
is a stable and precise pr-duct offered at a
noderate price. High-pressure sensors are presently
‘oming about as commodity products, which promise
O open up many uses in mobile and industrial
wdraulics, auto braking and suspension systems, and
-ome consumer products. Sensor makers are working
o enhance execution while reducing costs, and there
ts a slow but steady trend towards placing more
*lectronics in the sensor. A longer-term
ossibility is adding microprocessor power to the
;ensor, which would expand a sensor's capacities and
improve execution. (Extracted from Machine Design,
11 May 1989)

1-D graphic real-time image manipulator

Sony has developed the DME 9000, a comme:rcial
3-D graphic real-time image manipulator. The system
>an manoeuvre images as quickly as the operator can
load commands from a mouse - far faster than the
Jresent state-of-the-art supercomputer/supermicro
jraphics systems. The machine has a tracxbpaltl
:onsole that puts the 3-D editing controls at the
iser’s fingertips, doubles incoming image data line
‘ounts to remove jdgged lines from the screen and
‘an produce warping - the mapping of 2-D moving
imagery on-o a 3-D object in real time to form a
:omposite graphic. The DME 9000 has an 8-bit colour
lepth, a signal-to-noise ratio of 56 dB, takes in
sideo data at 13.5 MHz (detciled images at more than
~40 pixel width) and processes it at 5.75 MHz to
rroduce 5000x400 pixel isages. (Extracted from
‘el®ctronic Engineering Times, 10 April 1989)

"lat screen visuals

What are claimed to be the wooi 4y first gt
creen visual display units to be fee o any
adiation emission have been announced by o4 UF

‘ompany .

Ho Bollmann Manutacturers i London hasn
nitially launched two product, 1o DEC and wang
sorrkstations, with a VDL tor THM jersonad computer s
o follow in September .

Lased azcand o tlat liguid crystal
Ly Hitachi v Japan and being tree
T

[SETT SN
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cavesdroiiers.

Ziectronics wWeekly,
21 Sune 195 e

ilet noteboors

Somputer “notebooks® sre a new cat.gory and a
kot consumer market.  Computer aotebsoks can accept
other applicat’Gas than word pre ressing, and can
conntect to external units. The Suarp Brain accepts
IC cards tor memory and for auxiliary software;
exlsting cards include tortunetelling, translation
(ttom Japanese into English, Korean and Chinese), a
Tokyo restaurant guide, and English lessons. Like
Sharp's «<arlier “organizer® - of which 2 million
were sold in 2.5 years - it keeps track of phone
numbers, schedules, expenses, and time in differenc
cities; addition of IC software acceptance created
the Brain, of which 50,000 ~ere sold in 1988. Sanyo
and Sony competitors use less expensive floppy discs
rather than IC cards. (Extracted from Electronic
Engineering Times, 15 May 1989)

V. COMPUTER EDUCATION

Activities of the UKCCD

The UK Council for Computing Development was
tounded in 1981 and is a professional, independent,
non-profit-making organization funded by its members.

Menmbership is available to individuals and
organizations in the UK, who, quite apart from any
charitable motives, find that participation in
UKCCD's projects provides an opportunity to market
their goods and services.

The UKCCD acts as a two-way communication
channel betweer those in the UX who have an interest
in working with developing countries and want to
assist in extending the use cf IT, and those in such
countries who seek and welcome support and
assistance to this end. The UKCCD also acts as a
facal point in the UK for national and international
funding bodies who provide money for collaborative
projects between members in the UK and users in
developing countries.

These may be expressed in tirms of the
following objectives:

To provide a channel of communication
between developing countries and
International agencies on the one hand, and
the UK computing community on the other;

To establish agreements with selected
developing countries for the UK to help them
in forming national policies in the
application of computer technology, in
credting related stratggic plans -
particularly those concerned with education
and training ana implementing those plans;
Tootormulate activities and projects in the
ferms ol sucn o wgr.e .

Tooenable appropriatie goods and servioes
Shaenating o the UK to be exposed to the
porential martetplae Luerseas;

Toowenant developin g countries Lo omoKe the
Lot dne af Goods ant services emanat 10
f1m the lF;




aisist the Creation o otraining

-
Ploglamies apptopriate for the needu of
develop

g o Jountrles;

Te wrganiZe semingrs, conterences, ratning

courses, 1nward and cutward mission

To inCtease participation ot members 12 the
above activities.

e UKCCD provides intormation to developing
vountries about the resources available to help in
solving their particular problems (journals,
consultants® roegister, publications on particutar
topics, such :s procurement, index of ecucation and
training courses).

The Senior Managers appreciation course has
been developed and presented in some countries.
Others will be developed for particular application
areas, such as agriculture, health, water resources,
transport and customized data bases.

High-level inward missions are arranged for
senior professionals and study and training
programmes are organized for visitors from
developing countries.

The UKCCD established the Kent Conference on
Information Technology in Developing Countries.
This is now run by the British Council. Confereunces
are also being arranged overseas on the lires of the
Cairo cConference on Procurement.

Members are given the opportunity to become
involvec in projects both directly, as part of
a UKCCD team put together at the request of an
overseas organization, or indirectly through the
information service. In particular, they are kept
informed of projects being funded by the world
Bank, the UN agencies and the Asian Development
Bank. Some of these are multi-million pound
projects with components on information technology,
e.g., setting up a data base or microcomputer
applications.

Consultants, who are members of UKCCD, when
bidding for projects, may refer to their association
with UKCCD and their ability to draw on its
resources.

The UKCCD is not involved in all aspects of
computing, but ,specializes in a restricted range ot
topics and aims to provide a high-quality level of
service in those areas. The following list itemizes
those topics where some members of UKCCD have been
involved:

Procurement;

Developing o National Computer Strateqgy;

Automat 1on of Libraries and intormation
Duteaua;

Eotablishing toaining coutses;
Comput ing 1o schools;
Seincting a local artea network;

Getting up o dats bases oo, (or example, urban
dcvwlupmunr;

3150 developrng countiies e tdentily
Tabiliish sources o finance tor sailabie
TNy Pt jects;

daie ot

set up o pla

topics.
sponsur

where they have
sales oI

Gleatos

vis ale
.
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g fol o
comne:s - alions ate invited o

Speili slivilies O projedts in aleas
1ty ol eatending thear

Goonds

The URJCD, Since its internstionai launch in
198., bas:

e Government in the
fational canputing policy:

Adursed the Sr0 Lasha Government on the
developoent oo ¢ higher education progtamme,
now belin; iopiemented;

Assisted the United Nations aid agencies by
identifying Eritish candidates for senior

technical posts 1n development projects;

Assisted wverseas organizations with
introductions to appropriate bodies in the
UK ;

Undertaken projects in Egypt, lraq, Kuwait,
Malaysia, Morocco, 5ri Lanka, Tunisia,
Turkey, zimbabwe, Pakistan, Zambia, India,
China and the United Arab Republic;

Arranged 1nward missions of senior
representatives from Egypt, Irag, Kenya.
Pakistan, Philippines, Singapore, Sri Lanka,
Tunisia, Turkey and the World Health
Organization;

Held wourses for the chief executives of
national training institut: as;

Published a ditectory ot UK protesc. nal
advisory and regulatory bodies in the field

of computer technology;

Organtzed @ confercnce un comput ing

ystems
procurement 1n conjunction with the Egyptian
Government ;

Developed an appreciation course for zenior
managers and presented 1t to public sector
ofganizat tons an Simbabwe, Pakistan and
China:

Eoatabddohe b an annaal conterence 0o e

IT student, foom devel g contt ie .

Pubbrabeed o paarterly poutnal entitind

Loy e Desed ot

Intormar i Tehe
Instaated format von ot an accieditation
Bewdy oo 1T toaining caganieat tons an
the HE;




Arranged tra
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speciaiists on deve i
sisiting the HK;

- Assisted the Dimbabwe IT community in
etting up a training acc.editation baaty .

Benetits of membership

Thetre 2re three categories of membership:
individual, corporate and oversess. Within each
;ategory the benefits of joining UKCCD ate various,
nut, for UK members, are s.mmarized as:

~ To be involved in the objectives;

- ToO open up new odusiness opportunities,
aiming for increased sales of goods or
services;

- To provide the cpporturnity for participation
in projects funded by the international
agencies,

- To provide access to lists of important
coutacts in developing countries, funding
agencies and other international
organizati~ns concerned with IT;

- To p:omote their image by being seen to be
1nvolved;

- To help improve the knowledge and
understanding of UK staff to the needs and
particular requirements of developing
countries;

- To participate in an exchange ¢ intormation
with other members 1n the UF and overseas;

- To meet or have contact w.th like-minded
professionals.

Individual members may join the UKCCD
Jonsultancy Register, which enables them to receive
regular information about consultancy and
recruitment opportunities.

A new class of affiliate members for o.erseas
»rganizations has been introduced, and is aimed at:

- Government Jdepartments;
- Co puter equipment companies/retailers;
- DP and computer centres;
- Compaunies;
System houses:
Libraties.
Overseas affiliate members would:
Benet it from learning bow their problem,
bave been tackled 1o the U o an other
developing countsies;

Have accesn to o wide network of
professionals working an the IT (reld;

Have o ens 10 tntep e tent o soufoes o0 g iviee

Letlorl s e SUppile! witt,
.

The Joalinal, News.efter o oand cthoropntormat Lon.

SOt L onLorates are as rollowgs

Ll H ot LSowith
Mote than S0, 0 fesstonal o statt 500 pounds sterling
aommercial KX tons with
JU 0 tewer stalt 2¢2 pounds sterling

Educat: onal o crganizatioos

300 pounds sterling

Institutionagl members

200 pounds sterling

A ned lass ol cversess aftiliate member has been
introduced DI overseas organizations at an annual
subscription rate of 40 pounds sterling.

Further inturmation from the UK Council for
Computing levelopment (URCCD) at PTRC Education and
Research Services Ltd., Glenthorne House,
Hammezsmith Grove, London Wé OLG, telephone:

Ol 741 73085, taw: O01-741 5993, telex:
335209 CUMET o (Attn: UKCCD).

9y 50w the establishment of UKCCD interest
groups to Lilmyg tugether members with a common
interest to plan and initiate activities in their
area of interest in furtherance of UKCCD objectives.

Membership is open te ali individual members
and respresentatives of corporate members, with a
chairman appointed by the UKCCD board. Non-member
specialists may be invited to join UKCCD later.

Tre purpose of the interest groups is to
prepare and publish position papers aimed at
institutions and individuals in developing
countries. These papers are intended to give an
overview of the UK state-of-the-art togither with
special considerations in developing countries and
relevant actitivities, and incorporating the
expetience of UKCCD members.

The inter-st groups will -lso be expected to
consider possible UKCCD project activities and make
recommendations. They will provide a means of
response to external inquiries and will direct
projects approved by the board.

The first groups to be set up have been to
caver developing a national computer strategy,
establishing training courses and administrative
project management .

Letters and papers wanted for UKCCD journal

URCCD and UNESCO combaue #ith Oxford University
Press to publish the thrice yearly learned journal

~

Informat ion Techuology for Development .

Eebited by Jamen Hobertoon with Jack Howlett aw
wanaging o dltar, the Joutnal Lets out to provide o
Porum an whioh danagement and 1T practitioners caa
Shate 1) tnothe application of IT g
1

developing countoy envitonment o,
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with an overview ot the results of the meeting and
an introductu:y paper by secretariat director
Dr. Kaul.

The board wishes to launch a correspondence
section, and letters are invited. Technical readers
could also submit papers and encourage their
colleagues to do likevise - or offer to act as a
specialist editor.

UKCCD corporate members obtain a free copy ot
the journal. It currently receives a grant from
UNESCO and will be underwritten by OUP for another
two years. However, its long-term success will
depend on subscription income. Please encourage
others to subscribe.

Current rates are: UK - 44 pounds sterling,
North America and Japan - US$110, elsewhere -
S5 pounds sterling. There are reduced rates for
bulk subscriptions. (Source: UKCCD Newsletter,
April 1989)

On-line data base on the way

UKCCD is developing an on-line membership
information service using the COMET mailbox system,

With a microcomputer and modem, members will be
able to use the normal telephone network to
interrogate UKCCD headquarters' data base. Full
information will give members' addresses, interests,
profiles together with addresses and profiles of
useful contacts and potential clients and agencies -
both in the UK and overseas. Short CVs of member
experts available for specialist work will also be
included.

In addition, information will include events,
publications, software packages and projects made
available by members. The system can, of course, be
used for communication between members and with
UKCCD and contract manager PTRC.

OMIS includes its own instructions for use in a
step-by-step form, so that once logged-on you will
ave a self-sufficient system. (Source: UKCCD
Newsletter, April 1989)

Training data base

OMIS forms part of the UKCCD data base being
establisted at Hammersmith. As part of the service
UKCCD is recording all relevant training courses on
computing and information technology. This is
available to members through OMIS, but will also be
of direct bemefit to UKCCD in its activities when
customizing training and study tours for member
crganizations and visitors from overseas.

PTRC Education and Research Services, which
services IKCCD, has developed an enviable record for
its professional development programme in the fields
of highways, transport and planning, including a
specialism in applications to developing countries.
UKCCD will be able to draw on this experience as it
develops its own arrangements for visitors to the UK
to study IT and visit companies and installations of
particular interest to them. (Source: UKCCD
Newsletter, April 1989)

VI. SOFTWARE
Writing software in 4GLs
Computer hardwasre has gone through a revolution
in the last 10 ycears. Today's best home micros dte

as powetful as the minis of the early 19805 and the
mainframes of the early 197065, Most software,

however, is still being written using the languages
and systems developed in the 1950s and 1960s. All
these were called "third generation languages™.

They were guickly adopted because they enabled
programs to be developed taster and maintained more
easily. There has bedu no similar take -up of fourth
generation languages {(4GLls). As a result, some
programs have millions of lines of code and there is
a huge backlog ot unwritten software. 4GLs and CASE
(computer-aided sottware engineering) packages atlow
small teams Ot programmers to produce large systems
quickly. 4GLs ofter high-level commands which cut
all the drudgery out of data base and file handling,
report writiny, screen creation and similar tasks.
They also simplify maintenance and make rewriting
programs extremely easy. Indeed, it is almost
always easier and cheaper to rewrite an old program
in a 4GL than to keep maintaining it. Presumably
either short-termism or ignorance prevents this.
There are, ot course, objections. The main one is
that 4GLs are inefficient in their use of hardware
resources. Another common complaint is that there
are too many 4GLs and people just get confused.

Very soon we will have minis and even micros that
are more powerful than today's mainframes. They do
not need a dozen people to maintain the systems
scoftware; many do not even need operators. We a‘sc
have 4GLs and CASE tocls that can be used by small
teams to generate large, complex programs - it is
just that they are barely being exploited. Wwhere
the advanced tools do not exist to enable small
teams to tackle big projects, it might be better

to use resources to develop the right tools,

instead of cobbling programs together in the dead
language of the past. (Source: The Guardian,

6 April 1989)

Computer -aided software engineerinq: A few words of
caution

CASE is computer-aided software engineeing. It
is usually defined as the use of mathematical and
engineering techniques to produce economic and
reliable applications to meet stipulated
objectives. The surge of interest is welcome, but a
few words of caution might not come amiss. CASE
products are usable and powerful, but there does not
seem to be much thought given in them to the nature
of data processing applications. Development starts
with real world requirements and finishes with a
system that meets them. Requirements are defined in
terms of the existing situation, but the application
produces a new situation which changes the
requirements. The more substant:i:al the system, the
more likely it will change the status cuo, giving
rise to changed requirewents. kit the other end of
development there are further difficulties. The
first is F>w to structure application programs. The
question is posed by intelligent workstations, data
base machines and networks. One answer is given by
many fourth-generation languages (4GLs) which assume
that most program functionality should reside in the
workstation. The program works out what it needs
and tells the data base machine to find it. The
other approach is for the workstation to tell the
data base machine what it wants to do and leave it
to work out the details. Much program functionality
transtforms general reqquitements into detailed update
statements.  Evetyone agrees that some functionality
should be transterted to the data base machine, but
no one knows what the limits should be.  As
Wwotkstations becone mote powerful, it seems a4 waste
to leave them with only screen generation and
dialogue management . (Source: The Guardian,

6 April 1989)

Tnstant facts gt your tingees

Toed Neloson, the inventor of the terms
"hypettext” and "hypermedia®™, dreams of the day whe




we will have anstant access to any plesce ot

literature published anywhete in the world., Nelson

tdentitied the need tor hypertest in 19nd.  He wiote
2 word processor which was, 1o some ways, advenced
even by today’s standards. Hut Nanadu, hag
hypertext design, took anothe:r 19 years to untold
because no onw was willing to tack his itdeas.  Now
that backing has been won and the hypertest idea may
have finally come ot age. A year ago, Autodesk,

arguably the worid's most successtul publisher ot
computer -atded design (CAD) sottware, Jdecided to
fund Nelson's team. It will anncunce the first
implementation of its “"Xanadu™ hype:text tile
storage and access system in Novembet this year.
The product will begin its working life as a
single-user svstem, first running on Sun computers,
then Macintosh, then on the PC. The Times,
6 April 1989)

{Suvuce:

Cutting through the CASE hype

Computer-aided software engineering (CASE) is
the latest offering in 30 years ot promised nanaceas
for curing the pain of systems development. Still,
meeting project deadlines remains the world's numbert
one IS problem and the delay 1n Jdeliveting programs,
rather than any technical shortcomings, has become
the single, overriding constraint on IS progress.

Can CASE prove successtul in remedying the
problem? It should - eventually. CASE makes use of
CAD/CAM technigues, which have already realised
massive improvements in cutting through the layers
of detail design that stand between the production
engineer and his objectives.

what works for one branch of engineering should
work for another. But not yet; not according to a
recent DATAMATION and management consultants Price
waterhouse survey of over 3,000 IT executives in the
US, Japan, Australia, France and the UK. The survey
found that, sc far, only 20 per cent of
installations world wide are using the technique,
7 per cent have tried and rejected it and over
30 per cent of the respondents feel the main problem
is "cutting through the hype" of unsubstantiated
claims for the products.

French wallets seem to have succumbed to the
sales pressure more than most, however, and France
leads the world in the automation of programming,
with over a third of its installations claiming to
use CASE tools in one shape or another. This
compares with only a fifth of installations using
the techniques in the land of CASE sceptics - Japan.

CASE. tools come in three distinct shapes:
upper CASE, which helps the analyst discover and
specify systems requirements; lower CASE, which
aids and abets programming; and IPSE (integrated
programming and systems engincering)., which aims to
automate the technical management task.

Upper CASE and IPSE can be bought relatively
Lheaply, so experimentation in these areas can be a
low cost project. But lower CALE, which typically
generdates working COBOL programs, can knock a

sizeable hole in vhe 15 budget snd 1t 15 hats oft Lo
France and the UF, who are leating the wotld's
investments 1o this ared.

Respondents peseeiye the 2ggn benet it of CALE
to be amproved productavity. Toe arprovement being
drhiteved world widde by those g Chie Cochingae
today 15 an 84 pes cent o cuat o tems development

delivery time.  The best perfogaetrs st Australia
and France, who clate to have ceore than doubled
theitr productavity. o fave pear,’ time, most 15

executives believe the technigque will cude god,
however, with a world average expectation ot a

tour fold speed cp in programming tesulting trom the
use O CASE.  Australians are the most optimistic
and have pinned their hopes oo producing systems in
less than a fifth of present Jdelivery times.

French IT executives, who ate among today's
leaders in claims for improved productivity,
an interesting trend of tuture expectations.
Fifty-nine per cent of installations in France state
the main benefi’ now is taster systems development .
In five years® time, however, this figure will fall
to 46 per cent and, by then, 49 per cent expect the
main benefit to be the increased lite of programs
developed using CASE tools and the beginnings of a
solution to the widespread problems of program
maintenance.

teveal

Interviews revealed that many panelists feel
the claims of increased productivity are just part
of the sales hype and that the initial programs
developed under a CASE environment actually take
longer to produce. But, while delivery times went
up, so did user satisfaction.

Cracking the program maintenance problem is
stated as a main benefit of CASE by 29 per ceat of
installations in the UK and 18 per cent in the US.
But these figures rise to near S0 per cent,
alongside France, when it comes to examining
expectations of CASE for five years' time.

Interviews in the US, where the stranglehold on
progress exercised by vast existing COBOL programs
is the greatest in the world, also showed strong
hopes for a fourth set of CASE tools -
reverse-engineering products. (Reprinted with
permission of DATAMAT ON' magazine®,

1 April 1989, copyricht by Technical Publishing
Company, a Dunn and 3radstreet Company - all rights
reserved)

Computer security plan

Fourteen large companies have joined forces in
an effort to increase the security of their computer
systems. Coopers and Lybrand, the management
consultants, have launched the European Security
Forum in recognition of the growing dependence of
companies on computer systems, and the threat of
hacking, viruses, computer fraud and other breaches
of computer security. The companies, which include
British Telecom, IBM, Rolls Royce, Fiat and Plessey,
are paying 12,500 pounds sterling a year for
membership of the Forum. The intention is to allow
companies to learn from each other's problems and
successes in tackling the security problem and to
help develop pracrical solutions. The Forum will
have a budget of over one million pounds sterling
new members come on board. (Source: The
Independent, 16 May 1989).

Iron out the computer buqgs
.

Researchers at the University of Edinburgh’s
Laboratory for the Foundations of Computer Lcience
(LFCS) are now examining the logical foundations of
computer science 1n an attempt to make progyramming
as reliable as architecture or electronics. They
are using mathematics and logic to do computer
science, rdather than computers to do mathematics.
The ®main aim of thelt work is to develop A
mathemat 1cal theoty of programming and to apply that
theory to problems suct 15 softwdare reliability.
Programmers usually test programs by running them on
typical of anput data.  Untortunately, such
tests cannot prove programs are bug free.  Almost

suts




ery large program in use today coentains bugs, evesn
ter years of Jdevelopment and several releases.

th computers now vontrolling asircrate, nuclear

<ot stations and battlefield weapuns, as well us
wping track of people’s money, proving that

grams work correctly has become urgent. Some
seatchers have tried to find ways to prove the
rrectness of existing programs, discovering

stead that the languages aud techniques currently
use make this task practically impossible. The
.y suviution is to change the way people program

! the touls they program with and to introduce the
wired rigour at the beginning of the programming
wess. The future of computer technology is

wmed up by the research being done at the LFCS -

- alm is to develop ways of describing and

tsoning about complex systems. (Source:

: Independent, 8 May 1989)

.tuses” used as blackmail

The threat of infection by computer “viruses”
being used to blackmail large companies for huge
.soms, & leading computer security expert said.
‘h viruses, which take the form of ~xtremely small
igrams constructed to slow machines and destroy
a, can be slipped onto computer discs of a
apany or sent down telephone lines connected to
puters. The viruses lie dormant for years inside
‘hines before bursting into life when the host
puter’'s internal clock reaches a certain date.
Friday 13 January, a virus code-named 1813 did
‘«cisely that on computers used by a number of
spanies and cclleges in Britain. Only
t-compatible computers are affected. The
3 virus, which will next come to life on Friday
October, is thought by experts to be the work of
‘omputer enthusiast with a warped sense of
wur. Professor Henry Beker, a mzthematician and
‘ptologist at the Royal Holloway College, London,
.d that such viruses are now being used
iberately to blackmail leading coampanies.
ipanies which think that they may be at risk from
uses can call in computer consultancies which
‘e developed programs capable of tracing the
uses and killing them. "Vaccines”, or special
tware to prevent the invasion of a system by
uses, are also becoming available. (Source:

- Times, 18 January 1989)

tually a virus, but for a good cause

Computer viruses - and other programs that
rupt networks or otherwvwise play havoc with
puter systems - have been in the limelight
ely. Now an over-the-counter program advertises
tility that lets it clone itself from one
rocomputer to &nother over a cable.

The facility is not a virus, but it behaves
e one - except that the target must agree to be
vaded”. Nor is it a simple COPY command, since
‘opies the file from the domein of one
spendent system into that of another.

The program is LapLink ITI, a file-transfer
Lity ftrom Traveling Software Inc., Bothell,

qington.  To transfer files trom a PC with

ank anstelled to a second machine without it,

S oenter a one bine command and the program will
g copy of atself across the wite.

However, Traveling software has Lutlt in a
guard: the program installs 1taelt only 1f the
types the MO DOG MODE command to the
md PCTL operating system that o to b
ived By requiting that the receirving machine
wtified «f the transter, Laplink's designers
o raduced the chance of malice,

Alegt
file 13

N

The kerrel then sends o standard ocutput command

tv a2 host adapter primitive module tour an individual

SCS! adapter. This 1solated code fragme 13 the
only hardware-specitic software In the system.

Undetr such an arrangement, high-level Lanjguage
progzams cculd be compiled for Jditferent operating
systems without changing cutput cummands; the
modules would handle all hardware varistiong,

Columbia Data Products Inc., Altamcnte Springs,
Florida, has written an SDLP and 15 aow proumoting it
to software developers and manuZacturers ot SCSi
peripherals. The company has also propused to the
SCSI Common Access Method Committee that it becoume
an open standard. (Source: Spectrum, June 1389)

Lata protection

Intelligent power protection systems ate now
required to protect data. Companies selling power
protection used to provide just short-term
protection against surges, noise and blackouts.
However, as users become more dependent on
computers, downtime is beccming less acceptable to
them and their clients. Loss of data due to
downtime creates even more delays because of data
re-inputting. In addit:ion, computer processing is
becoming less decentralized as workgroups are
formed, requiring many power protection sites.
Intelligent power protection systems can perform
unattended shutdowns and signal users that a power
failure has occurred while switching to battery
power. These systems keep reminding users to save
their data and logoff. After users logoff, the
systems shut off their inverters, preventing any
further drain on the battery and leaving a power
reserve. The power is needed in the event of a
sequential power failure soon after power 1s
restored. Non-intelligent pcwer protection systems
usually do not have time to recharge before
sequential failures hit. (Source:

Computer Reseller News, 1 May 1989)

Patent applications may endanger_ software industry

Some observers fear that the computer software
industry is being endangered by the recent flood of
patent applications. Some of the applications are
for basic programs that are quite common in the
industry and regarded as being in the public
domain. Since new software development often
consists of refining old ideas, software companies
worry that broad patents on widely-used processes
could stifle creativity. Both analysts and
chmpanies question whether the US Patent Office is
qualified to evaluate software innovation. Patents
could be awarded for processes that are already
industry standards and the holder could then demand
royalties from unknowing violators. Already, some
small patent holders are attending trade shows and
approaching the exhibits of software companies tor
royalty payments.

Betore 4 1980 US Supreme Court reling, no
patents were awarded for computer software. Now,
according to lawyers, almost any program of  Legment
of a program can be patented. The probles 15
complicated by the fact that patent applications are
confidential. A developer could write o piten
containing features that infringe without
Knowing attempting . patent
B, Petersen of Wordperfect says that,
nature of the sottware industoy and softwate
development ., ‘you're stuck, torced to pnfninge’
Wordpertect has already been apptoached by varioa
patent holders and 15 tiling o
Applications to protect 3t gelf
nh0) patents eah year, with

someone else is t e,

becatiae of  the

Large number of
TEM tile.
software gocunting toot




13 pet cents Forosoame time 1t has oused its patent .
15 trading matezial.  (Extracted from
tew York Trmes, 12 May 1984}

upyt tght Cases

How sim:lge e Iormoatad tuno

tion Ot vae
Oltware progtam be to ancthel belore it violates
he other program’s cogyghts

This tricky fegal prostiem s generally telerred
O as the "louk and teel® issue.  Its resolution
i0es beyond the commetcisi sottware industry and
tffects the product ton ot any Jdevice that uses
WOftware, inciuding mictoprocessors .

There have been sevetal “louk and feel” court
;ases in the US and several more are pending. There
:s, however, no solid legal precedent yet in  his
ifea and the creation ot one is a loag, painstaking
OCess .

But what exactly 15 “lovk and feel”? The term
irst arose in a US judge’s tuling, two and a half
‘ears ago, 1n which he said that a software package
rom Unison World had copied the "look and feel” of

t similar software package trom Broderbund

;joftware. The judge said that the Unison program
1ad screen dispiays and commands that were identical
‘T very similar tc the HKioderbund product.

This was a radical Jeparture trom most software
copyright lawsuits which allege straightforward
‘opying of the sottware code. In the
'roderbund/Unison case, if you examine the software
‘ode of each product there is no outright copying of
‘ode. But, although the cude may be different, the
:ffect is to produce a "1ook and teel® that is
tlmost identical.

Since that ruling, top US sottware companies
lave used it to file lawsuits against small software
-ompanies that produce look-alike sottware.

These cases involve a large and rich company
igainst smaller companies who normally do not have
he money to detend themselves in court. This has
ed to several "look and feel” cases being settled
wut of court, which denies the software industry a
‘lear legal precedent. Without such a precedent,
oftware developers are uncertain on how similar
heir product can be to another without violating
omeone’'s copyright. This uncertainty stifles
oftware development and also helps protect market
‘hare for the larger companies.

This situation may be changed by the biggest
ind most important "look and feel” legal dispute so
‘ar. It is a lawsuit filed by Apple Computer
:gainst Microsoft and Hewlett Packard for allegedly
llegally copying the Macintosh computer user
nterface in products such as Microsoft's Windows
'nd Hewlett -Packard’'s New wave. This case could

ake geveral years to resolve. It also involves
ome of the industry’'s largest componies who can
fford the enntmous legal Caproninen involved and gt
hould generate o clear rubaing on how similar

tware programs can bae Lefore they violate
nother s copyrighte,

The "look and feel™ 1nuae 4l aftet, the
emiconductor andustry, copecially o
HC's creation of Intel compatible 2101 ptocessors
noits Vo Sertes and 1ty subnequent Legal hattle have

cenerated o usetul legal precedent

The first leqgal precedent ot on the Iptel “NEC
15€ was the judge’s ruling that microptocesson

microcude 13 g sottuate progiam, even though it 1s
hardwired.

It the major sofiwate and computer comjantes
are successtul in preventing other companies from
mimicking their products wits o similar look and
teel, it will mean o maey ., aad high protits on
that type of product. The luser is the Custumer ant
computer user. It means high sottware prices and 1t
als0 means that users will have to leara a whole new
setl of commands to change to other software
pPackages. Having commn use: interfaces helps the
user get the most from their system.

In the US, where leycl disputes are accepted as
a legitimate way to cripple competition, clear legal
precedents will protect smaller rompanies. So far,
the few legal precedents that do exist serve as
quidelines that may produce cheaper coapatible
microprocessors. (Soutce: Electronics Weekly,
3 Moy 1989)

Software licensing

Contrary to the popular notion that once
bought, scftware is automatically owned. a user who
hands over the money is actually payirg a licence
fee to use the package. The developer or nolder ot
the copyright still owns the software.

Companies' control of licensing has long been
thought monopolistic. The refusal to allow users to
transfer licences has provoked a barrage of
complaints. These problems are compounded in
networkad configurations which allow easy
transferral of data and programs. This is adding to
the confusion surrounding software licensing.
Experts agree that networks will be a potential
licensing minefield.

The problem facing software companies is that
their main assets are the talents of their staff.
These companies make their money by licensing this
intellectual property which is sold as software.
Selling the software along with the copyrights would
mean never making money out of that product again.
So software is generally protected by strict
copyrights, and users are required to pay for a
licence which gives them certain rights of use. For
example, there is a distinction between run-time
licences which limit the customer to using the
software as it is, and development licences which
give the user rights to modify the software.

Normally, application software is bought to
serve a particular function and the prospect of
transferring it to another user is rarely
considered. But there are certain circumstances
where this is necessary and where the current
approach to licensing can become a hYinirance.

Enabling suppliers to keep a check on where
their software is being transferred is only fair.
But some of the sottware and har8ware vendors are
taking advantage of their s1ight to license sottware
and are using the high level Lt protection to
commercial advant age .,

One of the ways 16 which hatdware companien
have used software livensing ts their advanta jeoas
by issuing non transferable licences tar thers
vherating system an well as applicationg oot tware .

This i3 the appi b that TEM has taken with
s System 36 and AL 100 With Lottt thewrs syLtem,
uners obtarn fretpetusl sypsten software Licen es,
which cannot be transterred when the user diacarde
the hardware.




IBEM 13 not alone in testrictiag the transter ol
operating system licences. Data General was one of
the tirst hardware vendors to unbundie its system
softwite and charge users for a perpetual licence.
Although users objected to this aove, the coampany
has sat tight on its poltcy.

Keslstance from users in other hardware
envitonments has been more successful. Users of DEC
and wang systzms, for example, were able to overcome
testrictions on software licensing imposed by their
respective hardware vendors. wWith DEC the saga
started whea it 1ntroduced a non-transferable system
sottware licence tor its VAX range around three
years ago.

DEC finally backed down and now allows users to
transter its VMS operatiang system and networking
software without any charge. Users are none the
less expected to pay the full liceance fee for
layered products such as DEC's office automation
software if a machine is transferred.

wWang users also acted togethe: to coerce the
supplier into concessions on software licensing.
Taey complained about the Wang ‘Accord’ licensing
agreement, which required users of Wang VS systeas
tc pay a fee for a non-transferable licence for the
operating system that had previously been bundled
with the hardwzre.

The users reached an agreement vith Wang last
August when the company withdrew its policy of
insisting that a full licence fee should be paid
when a system was transferred. Instead, the coapany
imposed a flat fee of 695 pounds sterling for
transferral of operating system software.

Richard Stahlman, founder of the Free Software
Foundation based in Boston, believes the strict
licensing techniques used by some companies help to
mystify computers by making the software secret.

The foundation is dedicated to removing
restrictions on copying, redistribution and
modification of computer programs. Its main project
is the development of an integrated software system
called GNU - GNU's Not Unix - which will be upward
compatible with the Unix operating system.

Stahlman believes in what he describes as
copyleft - copyright being for right-wingers and
copyleft for left-wingers - which is basically
copyright with permissions. This means that
programs which constitute GNU, such as the GNU emacs
text editor, are free for everyone to use and
redistribute but they are no- in the public domain.
The software is still copyrighted.

GNU programs can be obtained in a variety of
ways. These include sending the foundation $150,
obtaining a copy from a friend of finding the
software on a new machine. In addition, access to
Internet, the worldwide computer network, affords
the latest versions plus the associated “copyleft”.

Iton.cally, the ability of networks to ease
distribution of software, which 1s proving
Pacreasingly attractive to users, poses naumerous
problems for those suppliers that prefer to keep
tighter contiol on their software. If someone takes
aut g licence for 10 users, how can the supplier
prevent more than 10 users having access to the
software 1k a4 petwork of 50 processoss?

Hoger Tuckett, chatrman of the United Kingdom's
Foeoderat 1on Againat Software Thelt, says that,
although the industry may be moving towards
distributed systems, 1t has not yet encompassed all
the 1deas bebind softwate licensing {or networks.

Meanwhile, the licensing 1ssves affectinyg
centralized computer installatiuns remain. The
Eu- . rean Commission has just sponsored a study un
the ‘Ye-al enforcement o! shrink-wrapped software
licensi:g. 1In addition, the new Jopyright Act,
which includes clauses covering software. comes lut.
force on 1 Angust.

But, given the strength of teeling among viers,
vendors and the money at stake, the coatusion s ot

going to disappear overnight.

Stepping through the minetield

Shelagh Gaskill, a solicitor with experience ol
software licensing, gives 10 points to check before
signing a software licence.

1. Check that the users granted access tu the
softwire are the ones that should have access.

2. Check that the right licensees are named if you
are members of a group.

3. Check the licence gives the rights of
development, support and enhancement as needed.

4. Aiways read the termination clauses.

5. Tell employees the terms and conditions of the
licence.

6. Check you can have source code deposit.

7. Check that licence cost irncreases have a
maximum level, for example 10 per cent above
the original fee.

8. Make sure you know the restrictions laid down
in the licence.

9. Check your rights to migrate software from one
machine to another.

10. Remember software licences are generally
non-assignable. Therefore, if you are thinking
of selling a computer and it depends on a
particular piece of software to meet the new
user's needs, under most licences you will have
nothing to sell other than a piece of
second-hand hardware and, if you are lucky, the
operating systea. (Source: Computing,
29 June 1989)

IBM's Officevision introduced

IBM has introduced Officevision software to
address the changing role of mainframe computers,
and "bring mainframe power to workers' desktops”.
Athough designed to integrate IBM's diverse
hardware systems, Officevision will also run in a
personal computer network without the support of
larger systems. In the past, all processing was
done in large centraiized machines, and users viewed
the results on desktop terminals; in the future,
the mainframe will become more of an 1nformation
repository, with processing functions distributed
throughout a network of powerful personal computers,
or intelligent workstations. Cfficevision consints
nf programs designed to run on [BEM'3 P32 personad
computers, AS/400 midrange systems and -V and VM
mainframe computer operation systems.

Joining IEM in the announcement were s doten
software companies. Lotus Development and Microsoft
demonstrated their respective 1 2 3 and Exocel
spreadsheet programs running in conjunction with
Officevision programs. [BM has not chosen a
spreadsheet program yet. It will also offer a Data
Interpretation System developed by Metaphor Hystems
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Sevelvpment

Jupdnese Companies have talgeled software as oo
et oarea fot Jevelopment.  Fujitsu opened a
tware Ccentfe in the Silicoen Valley, CA, 1n 13943,

Jther coapanies. such as Sony Microsystem, Hitachi
Ameztve and Ricch Soltwate Research Center are
WMo Iling softwate 1nto the United States. The
t~=ition of ReD budgets allocated tor sottware has
increased Jdramatically. However, Japan needs

i.e million programmers by 1990 but 1t will only
nsve I militon. Slowing down Japan’s drive to
duainate the world software market ate the process
of software development as weil as Japan‘'s own
culture, according to C. Morgan, analyst at
Harbrecht & Quist (San Francisco, CA) and

N. Negroponte of MIT's Media Laboratory.
Manufacturing efficiencies or incremental
Jevelopment, areas in which the Japanese

excel, are not appropriate for software
Jevelopment. (Extracted from Computerworld,

3 May 1989)

Hatd times for software

The reasons accelerating off-shore shift are
vlosely linked to the world s worsening software
<risis. The decades-old softwvare backlog is not
3oing away despite the introduction of new
productivity tools: in most couvncries there is a
severe shortage of software programmers and
developers and those that are available are becoming
increasingly expensive; the demand for new systems,
particularly competitive edge applications where
there are few packages available, is increasing;
and corporate managements world wide are trimsming IS
budgets.

In this environment, industrializing nations -
particularly those in the Asia-Pacific region wvhere
labour, resources and overhead costs average about
half that cf industrialized Western countries - see
an opportunity in the ever-grovwing international
rarket for software services.

Yet despite the growing offshore sourcing trend
among Western companies, South-east Asia still
exports only a small amount of software services
compared to Western nations. The Philippine
computer indusiry, for example, exports about
$10 million worth of software and services a year.
And Singapore exported just under $11 million in
1980. India, meanwhile, exported $54 million of
suftware and services in 1987. India's target for
1989-1990 is a massive $250 million of exports.
However, as a percentage of total reveanues for Asian
software companies, exports are strong. Tata
Consultancy Services of Bombay, one of India's
largest software services companies, claims that
about $234 million of a projected $34 millios:
fevenues in 1588 will have come from exported
seivlves.
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Cutputations also worry that
projects too ftur uitshore may redice thetr control
over the end result. That is why american Eiptess
festricts the amount of work 1t farms Oyt to Asian
sub-contractors.

semding precious

Some customers pay to bLring Asian progyrammers
to their own site on a retainer basis. However,
these companies may be missing out on savings:
process tends io increase costs, such as higher
salaries, travel expenses, living or hotel expenses,
to a project.

this

Boeing Services dealt with this problem by
dividing a project inco phases. It hired 2
Philippines software house, Systems Resocurces, to
create base operation support systems, and had
initial design performed in the United States, and
succeeding design, development, and testing finished
in the Philippines. After the 3! million project
was successfully completed in 1987, Systems
Resources gained other clients, such as Goodyear.,
United Laboratories, and the Asian Development Bank.

Competition to atiract high-technology business
is strong among Asian nations, and each has its
advantages and disadvantages. Singapore, Malaysia,
Hong Kong, India and the Philippines are considered
the key spots, partly because English is widely
spoken in those countries.

Of these, Singapore and Hong Kong e- joy
most-favoured status in terms of skilled .abour,
though rising labour and living costs are also
increasing prices. A Singapore programmer with
three to six years' experience earns about $16,500 o
year; a Hong Kong programmer with six years’
experience averages $20,000. Singapore's
information technoiogy industry is probably
progressing faster, due to government efforts to
establish the country as a centre for
high-technelogy research and development. The
policy has attracted companies like Hewlett-Packard,
Apple, Data General, Hitachi, and NEC to establish
software development centres. Nizdorf alsc has a
development site there.

India and the Philippines ofter the hijnest
cost savings =z programmer ‘analyst ftresh out of one
of India's five technology institutions earns about
$3.000 a year. However, skills are not as well

developed a5 in Singapore and Hong Kong, larqgely
because of their third world econsmies and
prohibitive government policien.

Despite low cants and cheeap aboar, Ay 1o not
about to take over the worid s computer sevioes
business, a5 1L has the manutacturing markef pdace,
but in the face of g Waraening sottware and
budgetary Crisis amomg many Weslern (iomn, o ing
offshore tor low cost woftware Jdeveloprent moay

bhecome increaningly popular.  (Reprinted with
permiszsion of DATAMATION' magazine'’,

1 Febtuary 1989, 7 copyright Ly Teohnical
Publishing Company, a hunn and Bradnt reet
all rights reserved)
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The Offiice ot
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Soerent it s oand Cultaral grgantzat 1o
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tlabitity ot
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PC ocompatible microvompeters,
Lo be wiasy to use even for those with o priot
compul ing expetivnce. It troad range ot
analytical touls to tacilitate the analysis,
diagnosis and assesament ot
development and etticiency of primacy
educat ion systems.
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the quant itative

and secondary

It 1s hoped that EUSTATS will encoturage sember
States to analyse their education systems on g
regular basis and induce them to promote and improve
the collection of basic education statistics. Of
particular value tor educational planaiay, EDSTATS
can also be used to reintorce teasching activities.
Tested in February 1988 at a traininy seminar in
Ethiopia, it will complement other courses in
Botswana and Zambia as patt o! a UNESCO-SIDA
programme to upyrade the skills ot statisticians in
I3 African countries and 1n Nicaragua.

For turther

information, please contact:

Mfice of Statistics, UNESCO, 7, piace de Fontenoy,
15700 Paris, France. (Source: IFLA Journal 14

(1988) 4)

POPLINE on CD-RUM

POPLINE, the world's lorgest bibliographic deca
base on population, is now available on Comrnact
Disc, Read-0Only Memory (CD ROM). Maintained! by the
Population Information Program at The Johns Hopkins
University, the Center for Popuidstion and Family
Health at Columbia University. Population Index at
Princeton University, and the Carolina Population
Center at the Univers'ty ot North Carolina 2t Chapel
Hill, POPLINE receives most of its funding trom the
United States Agency for International Development
(AID) and the United States National Institute of
Child Health and Human Development. The CD-ROM
version has been funded by the United Nations
Population Fund (UNFPA).

POPLINE, distributed on CD-ROM by Silver
Platter Information, Inc., contains more than
160,000 citations from world-wide literature on
population, family planning snd related heaith care,
law and policy issues. Around 30 per cent of the
records represent unpub!ished documents which would

otherwisze be diMicult to obtain. While the
majority of items date from 1970 onwards, some
sources were published as carly as 1884. ALl

records are in English, although some 10 per cent of
the sources are in other languages., The POPLINE
rhesaurus, included as part of the Cb ROM product,
provides specific subject tndexing and serves as a
juide to retrieving document records.
The
mto one

ent 1te
dise,

POPLINE fata
whirh will be

brazes Basn been f1tCed

dintrabuted

ommercially by Srlver Platter st g cant o UL 756
n Canada and the T0A, and St BYS 30 other
ountries., With UNFPA fuanding, 1t 1. boped to b
ible to distribute POPLINE D ROM {1ee 0 chagge ©
wlected developing countrien which have the
apability to use and to share at. S hopotential
isers are requested to apdieate therr aaterent . For
urther anformation, please contact s Poapulation
nformation Progiam, Center for Ooammantoat b
tograms, The John Hopkias Universaty, W7 St. aul

Place, Mount Versnon Centre, Baltimese, Mazryiantd
21202, United States of N
NewsLiotter, May 19849)
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GNFPA Core Lataary

The United Nations Population Fuad (UNFEAR)
developed o Core Library Collection as part or
intormat lon suppott o UNFPA field offices
UNFPA assisted projects. The wollection, containing
around 100 items, was coaplled by the UNFPA Libtary
in consultation with statf. While making no
pretensions towards either authoritativeness ot
comptehensiveness, the colliection attempts to vover,
a3 cumpetently as possible, basic population
intormation needs with currently available
publications. It will be updated as signiticant new
publ icacions appear. Divided into 20 categories of
reading list in the broad area of population and
development, the Core Library Collection can be made
available for under $US 1,000 per set.

has
1t

To promote effective use of the collection, the
UNFPA Library has provided subject access by
creating a data base using the CDS/ISIS (Mini-micro
Version) software tor bibliogranhic data base
management, produced by the United Nations
Educationel, Scientific and Cultural Organizat:ion
{(UNESCO). Additional assistance to users comes in
the form of two instruction tolders: one dealing
with physical and organizational aspects of the Core
Library, and the other looking at aspects concerned
with computerization.

In 1988 the Core Library package was sent to
10 UNFPA field offices and, based on feedback trom
this round of gistribution, will be sent to 15 more
in the course of 1989. Wwhile at present the Core
Library Collection can be supplied only to UNFPA
field offices and UNFPA-assisted projects, other
organizations can request the accompanying
documentation folders and data base diskettes. For
further information, please contact: Mr. Avi Green,
Chief, Library and Information Services Unit, UNFPA,
220 East 42nd Street, New York, N.Y. 10017, USA.
{Source: ACC1S Newsletter, May 1989)

CD-ROM project from PAHO

what developed countries consider basic
knowledge, in areas such as health, may be of
life-or-death importance in less privileged
regions. Disseminating this basic informatios can
be one of the most effective means of assisting
developing countries. In recognition of this, the
Pan American Health Organization (PAHO) has produced
a Compact Disc, Read-Only Memory (CD-ROM) containing
a number of icalth-related data bases produced by
the United Naticns system and other organizations.

The disc is the second produced as part ot 4
pilot project started in 1987. It cortains
ma jor data bases produced by PAHO centres:
Latin American Data Base on Health (LILACS),
generated b, the Latin American Health Sciences
Informat 1o, Center (RIREME), and the REPIDISCA
base, creted by the Pan American Center tor
ALACG
nof conventional
the region.

It 15 accompanied by the DECS thesaurus developed by
RINEME, which the dissemingt ton of
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the PASCAL and FRANCIS Jdate
Tnese data bases are biblicgraphic,
maltidisciplioary and meltilingual. They covet
world literatuze o scieace, technology and
medlvine, in the Cise of PASCAL, and econoamy,
humanities and social sciences in the case of
FRANCIS.  INIST 15 also co-producer ot the world
Translation Index Database (WTI) and of GAPHYOR
UPLATE. These Jdata bases are accessible online via
Questel . The econumic data bases of FRANCIC are
onlin on G CAM. PASCAL is accessible via the
PASCAL and FRANCIS are

VT opraaduces

ESA-IFS and DIALOC hosts.
available by subscription con floppy disk or magnetic
tape. In 1989, INIST will make PASCAL available on
Compect Disce, Read-Only Memory (CL-ROM).

INIST ofters researchers from all over the
world a wide range of other services, including
Selective Dissemination of Information (SDI),
bibliographic journals and translations. For users
in developing countries, agreements for these
services can be obtained from the French Ministére
des aftaires etrangéres, vhich can give special
subventions to INIST according to individual cases.

For further information, please contact:
INIST Mme. Nathalie Dusoulier, General Director,
orf Mme. Anne Lhermitte, Communications -

Chitesu du Montet - F-54514 Vandoeuvre-les-Nancy,
France. (Source: ACCIS Newsletter, May 1989).

Teleconferencing eye to eye

People who travel a lot to meelings now have an
alternative: a visual teleconferencing system over
which they can interact in real time with several
others. It was developed over the past three years
by Bell Canada, Toronto, with Bell Northern Research
Ltd., Muntreasl.

The software-based Group TeleConferencing
System (GTCS) has a versatile new protocol, called
the Multipoint Communications Layer, which can
connect systams through local-ares networks, voice
and data networks, and integrated-services digital
networks.

The system allows up to four users to
simultaneously aiter any text, image, or computer
screen display before them with instant feedback to
the others. Software is available tor IBM PC
AT-compatible computers and is being developed for
the Macintosh Il. GTCS is sold with hardware and
options are availa “e. (Source: Spectrum, Hay 1989)

INSTEAD - technological alternatives for developing
countries

INSTEAD - the Interndational Labour Office’s
Information Service on Technological Alternatives
£or Development has been operational since
January 1988, Launched a3 a response to mount ing

feguests for technological antormation feceived by
ILO 1n gecent yesrs, INSTEAD 15 part of the Oftice’.
STrategy aimed ot pDromot ing e development,
disaemination and appliicatt o of techologles
suitabie Tor the oein onemic confitions of

developing countilen,

INGTEAD can

supply 1nformation an the tollowing

Technical Jdata oo spediite products ot
in patticular informatice
tond processing,
g lements,

Iow cost housing,

provesses,
telaling tu enesgy.
sgzicultural
matelals tor
hand:crates;
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Appropsiate technology
location, areas of
Coverage, types ot
supplied, eto.;

institutions
competence,
tnfcrmal ton

geographical

Al el Vo0 o

- Eguipment suppliers and manctacture.s;

- Appropriate technology events such as tar:s,
exhibits, training workshops., meetings,
technical assistance projects, seminats,
etc.;

- Socio-economic effects ot alternative
technologies.

INSTEAD's services are available free ot cherge
to anyone involved in “appropriate technoluyy™, from
cottage-industry workers to United Nat.ons system
organizations and government departments. Depending
on the reqguest and the availability of materials,
the inquirer will be supplied with catalogues,
brochures, dooks., reports, bibliographies and or
address lists. To increase the volume of
information it can provide to users, INSTEARD is keen
to collaborate with other technological information
sources. This collaboration can include the
exchange and Jissemination of publications.

For further information, contact:
Technology and Employment Branch,
Labour Office, 1211 Geneva 22,
(Source: INFOTERRA Bulletin,

INSTEAD,
International
Switzerland.
Vol. X, Nu. 2)

Translator software

IEM is offering new Electronic Data Interchange
(EDI) translation software for mainframes operatity
under the MVS/ESA and MVS/XA operating systems. The
new ExpEDIte Datalnterchange Series lets users send
an’' receive business documents in the American
Naticonal Standards Institute’s (ANSI) X12 and the
United Nations Edifact EDI standards. The
translator software will be available for
System/38, and AS/400 midrange systems in
September 1989. A version for 0S/z-based
ke released in February 1990. (Extracted
PC Weekly, 10 April 1989)
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US softwarte houses tear EC directive

US software companies are wotried abuit a
directive issued by the European Community that
appears to prevent copyright protection fol soltwate
interfaces and progyramming languages.

The directive is being examined by the major HS
trade organization ADAPSO and the Business Software
Association, which represenfs the top US PO osaftware
companties.

The BIA has sent o tetatied teport fo tiee 0
Internationgl Troade Commission which will tepnot ¢
Congrens. RTINS vowill o then diseuss the EEISRTEE
directive wilh counterpa:®s an the BT,
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mArhets whete sofivate pitacy
tn Italy, may be avolded.

15 widespread, suct as

ADAPSO 1Ls members aboct the EC
drrective, which 1s des.cgned to encourage the growth
el oA strong Euraopean soltware industry.  (Source:

1943)
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Accustomed Lo pour Lace

wWhoever satd that the personal computer would
lead to the paperiess oltice must have been livinag
1n g dream worid. PCs must have been responsible

tor the felling of many a forest.

The incrfease tn ozfice paper aas resulted in a
common problem: 1t the material on the print-gut
you have in your hand did not originate on one of
your computers, how do you get that data into your
machine so that you can use it in your work?

To date, the answer has for the most part been
to employ a copy typist. The hordes of dedicated
workers who pertorm this thankless task could soon
find tneir typing days numbered, however, as working
optical character recognition becomes a reality.

Omnipage, which has been available orn the
Macintosh for .bout a year, has just been launched
for the PC.

wWithout a shadow of doubt this is the best
optical character recognition system currently
available tor the personal coamputer.

The need tor an accurate and speedy optical
character recognition package is significant in many
offices. Getting previously typed or printed
material into a personal computer has meant many
hours of laborious typing.

Good copy
inevitably too

typists are accurate and fast, but
much wotk in too short a period means
an iacrease in the chances of error. In addition
using a person to copy-type something which has
already been typed once is a drastic waste of labour,
and frequently a dreadful squandering of talent.

Secretarial staff could be doing far more
useful things than simply rekeying somecne else's
work.

The power of something like Omripage depends
upon developments in scanner techauloay which have
followed the rise in popularity of desk-top
publishing,

Until lthproductlon of the latest range of
scanners and the introduction of Tagged Image Pile
Format (TIFF) files, optical character recognition
was limited in its application. Dedicated machines
were able to swallow pages of text which had
previously been printed in one of a few typefaces in
a limited range of sizes °nd pitches.

Now Omnipage will read entire newspaper pages,
getting headlines, captions, 4nd the body tesxt

tight, even thoujh these are all an different tonta.
tnt 1} the ent ol Omnipasge such Wtk was
viztually ampo. W BTl I s capable of
dotng this because high tesolution soannin, can
prepare (qualsty Lat omap images an Tt Agla
scannet,, tor casample, have a resolution of 800 Jdots

per aneh (dps)y bbb hortcontally and vertacally,

thus producing 640,000 dots per agquate anch,

Such resolutions are tegquited to provide aw
mych 1ntormation as pussitle about
the printed page.

the chazacters o

Low-tesolution scanners would Tiroa it gt
to distinguish between, say, an 8 and an 5. H:h
resolutions provide a much greate: degree o
avvuracy, enabling the system to determine eson

individual character.

Most optical character recugnition
depend upon “type tables™, which the program Gses t..
assess each character. Each typelace and
requires a ditferent type table.

syslens

Slle

Therefore offices which use materia! trom
large number of sources will need to construct new
type tables for each differently-typed document they
receive.

On average, a reasonable type table will *ake 2
couple of hours to produce. Unless you are guing to
receive mountains of material in the font defined in
the table you will waste time, since it is quicker

to copy-type.

Omnipage, by contrast, has inbuilt intelligence
and can distinguish virtually any character in any
size in any typeface. It will even separate text
from graphics.

It is also remarkably fast, although it has to
be said that the PC version does appear to be
than the Macintosh equivalent.

s lower

This is almost certainly not a fault of
Omnipage, but a reflection of the different machine
architectures and capabilities.

Omnipage comes on four discs with a
co-processor board which requires a full-length
slot. The prograa requires a great deal of memory,
and this is provided on the board as well. &
software-only version is available for Mac Il:z wnid
have four Mbytes of RAM.

A hard dis. of at least 20 Mbyte capacity is
also required, and you will need some free space on
this as Omnipage produces temporary files during its
processing.

To u-e Omnipage you need a high-resolution
scanner. The ability to produce images at 300 dpi
is highly desirable, with greater resolutions
working even better. Omnipage will function with
lower resolutions, but the accuracy is obviously
reduced. The program works with Hewlett Packard
Scanjet scanners or with Canon machines.

If you do not have one of the.e scanners,
Omnipage will interpret any uncompressed Tif!{ tile
which has been scanned in with other machines. As a
result, Omnipage works with virtually every scanner
on the market.

If you have o Scanjet or Canon machine
scan directiy with Ompnipage. I you have
scanner you musit i3t save your Tiff tiles with
your scanner softwate before
can then open these files

Ahoallhet

loading omnipage.
in OmBtpage 2ot
tecognil bon,

Goetting Omnipage Lo Uhier
soanned

Tecagn e
The program
and you simply selet

Leat o T he
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the Teat menu and the program sets to work,
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A Jdialogue bux appears wnich pruvides options
tur you to select the type of Output you teguite.

You can have straight ASCII text ot
tormatted in 4 wide variety of poupular
@ord-processing tormats. If the material is
sulti-columned you can prese:ve the culumns or not,
Jdepending on your requirements.

it can be

The level of accuracy i1s astounding. Ot the
entire page, only 17 characters were incorrect.
This is an accuracy level of 98.62 per cent and the
image was only scanned at 200 dpi. Wwhen the
resolution w.s increased to 300 dpi, the accuracy
level shot up to 99.8 per cent - only two characters
on the entire page were interpreted inccrrectly.

On examination of the original, these
characters were smudged when typed, hence the
difficulty. Any optical character recognition
system is only effective if the originals are of
sufficiently good quality.

Nevertheless, attempts to get Omnipage to
interpret faxes and poor quality photocopies still
achieved high results, with nothing ever falling
below the 98 per cent level of accuracy. (Notbing,
that is, except for handwritten material, which
understandably dropped to a very poor level of
accuracy.)

The savings in copy typing will be recouped in
weeks, which makes Omnipage a highly cost-effective
product, even with the scanner. (Source: Computer
Weekly, 25 May 1989)

VYI. COUNTRY REPORTS

China

Copyright laws

China will begia to cover software in its new
copyright laws coming in late 1989, according to a
United States Government official. China recently
topped a list of 11 countries with piracy problems,
according to the International Intellectual Property
Alliance (IIPA). The organization estimates that
the US lost $300 million to Chinese piracy in 1988.
(Extracted from Computer Systems News, 15 May 1989)

Buropean Comsunity

Europe aims to catch up on semiconductor
research

Zurope’s most ambitious bid so far to join
forces on research and development has formally got
under way. JESSI, the Joint EBuropean Sub-micron
Silicon Initiative, is aimed both at developing the
next generation of integrated circuits, and at
improving Burope's dismal share in the world's
production of computer chips.

JESSI is the biggest project under EUREKA, the
programme tor co-ordinating joint research among
Eurnpean companies. [t is expected to cost
2.7 billion pounds sterling over the nex' e'jht
years, with an initial 18 month phase costing
385 million pounds sterling to start immediately.

Philips of the Netherlands, 565 Thomson of

France and Italy, Siemens, Bosch and Electrotech ot
the FRG and STW, a Dutch research institute, have 50
tar signed on.

Friippo Pandolft,
cuommlssiunie!
European Jommission,
EUREERA, would pay tor
phase. The Community
proyramne in oider
JESSI and related

the European Community’s
tescatch, announced that the
which 1s not involved 1in
up tO 4 quarter of the
is funding the research
to avoid duplication between
tesearch tunded by the European
Community, sach 23 the ESPRIT programme.

ut

inttial

JESSITs majo: 15 Lo pack electron pathways
on iuteyrated Circults st over 10 times the density
pussible now, a3 iittle as 1.3 micrometres
(thousandths ot = miliimetre) apart. Along with
this gues an IncClease in the size of the chips from
200 to S00 squate millimetres, allowing the number
of memory elements per chip to be increased to
40 milliun, then to 200 million by 1995. Logic
elements, which 2re more complex, will be increasead
to 2 million, then 10 million per chip.

Gl

JESSI's goal is
generation ot chips,

not only to produce the next
but to mass-produce them as
"coamodity chips®, a market in which Europe now has
virtually no share. The JESSI planning group,
located at Itzehve, outside Hamburg, claims that
access to toreiyn chip technology “can be cut off at
any mome:it”, by the Americes for security reasons,
by the Japanese for economi ones. This, they say,
would threaten Evrope’s electronics industry with
its eight millicn jobs. They say European chip
users had troubile obtaining some Japanese chips last
year.

If Europe keeps pace, however, tha JESSI team
says it couid take a 17.5 billion pound sterling
share in a world microelectronics market of
100 billion pounds sterling by the year 2000. Halt
the predicted market will be for "dedicated chips”®
that perform specific tasks, especially in the
automation ot manufacturing. The JESSI team says
Europe could excel in this market, because its
strength is in designing systems. 1If Europe is not
manufacturing its owa chips, they say, it will have
to sell its designs abroad, then buy back the
finished chips.

The question underiying JESSI is whether
collaborative research is really what European chip
manufacturers need to boost their performance.

Industry experts say what really hampers the
development of Europe’'s chip industry is not
fragmented research, but fragment -d markets that are
too small to pay for new products. The
telecomsaunication and defence sectors which are
Europe’'s biggest users of chips are the jealously
guarded preserves of national suppliers under
government purchasing monopolies. These are meant
to end by 1992. JESSI will include participation
frcm chip users as well as makers, in projects to
design chips for specific uses. This participation
could also improve cross-border contacts and lead to
a more open market. (This first appeared in
New Scientist, London, 1 July 1989, the weekly
review of science and technology)

Prance
Tnvestment n 7™
Investment u computer antegrated manufactuse

(CIM) was FF 2102 billion in 1988, sccording to
BIPE, of which FF 3.8 billion was accounted far by
equipment for developrmert and managjement of CIM,
FF 8.7 bhiliion by comtand conteol equipment, and

FE 8.7 billioa by automated machines. Of the
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Investment in ceenand contlroes,
tur pllot computers, FF 3.2 L
and logistics, FF 1.4 billion o,
qutomala, FF 0.7 bill:on tor zejguiatie:
FF J.4 billion tor digital coemands to:
tobots, and FF 0.2 billion t.o:
networks.

Jo btilica
Lo perg
Prog:ammab

local industegal

Of the lavestment oz sut.omaled ma
investment tor those with Jdigital command was
FF 4.3 billion, for the plastics industry was
FF 1.6 billion, for automated handling euipment was
FF 2.1 biilion, and for robots was FF 0.7 biliion.
Flexible cells accounted tor investmeut .-l
FF 520 million of that tor muchines with digitai
command, of which FF 170 million
installations aad FF 350 million for assembly units
as a whole. There are curreatly about 7,800 robots
in use in France, according to Association trancaise
de robotique industrielie (AFRI). Their number is
expected to rise 15 per cent per year, while othet
CIM equipment is expected to Grow at 10 per cent pet
year, according to BIPE. The use of local
industrial networks is expected to rise 30 per cent
per year. The sector which uses CIM the most is the
automotive industry, followed by the chemical
industry, oil, electrical and electronics,
mechanical engineering and the food crops sector.
Thes2 six sectors use o0 per cent ot the total
electronic CIM equipment used in France. The
European CIM market is estimated at FF 140 biilion
for 1988, with the FRG holding 40 per cent and
France 15 per cent. (Extracted from Les Echos,
17 May 1989)

was tor machining

France's ISDN hors d'ceuvre

France aims to become the first major wWestern
country to have a nationwide integrated services
digital netwvork (ISDN) by the end of 1991. But
while the country's ISDN entrée is still three years
away, the hors d'oeuvre, covering the Paris area,
has already been served and a selection of large and
small Parisian users are implementing live
applications on the new citywide network.

France's national telecom authority, France
Telecom, plans to spend over FF | billion
($164 million) in 1989 on the development of the
ISDN network, named Numéris by PTT minister
Paul Quiles.

Most of those Parisian users are taking up the
ISDN offer as members of a series of partnerships
that include France Telécom and local software
companies. Some of these consortia plia to test
applications that are predominantly image-based,
building on their :xperience with the Minitel
videotex information retrieval system, which is now
accessible to over 4 million users.

Jean -Frangois Berry, president of AFUTT, the

Prench telecom uset group, says that [SDN will allow
small companies access to high speed data
transmission without the eipense ot a digital leased

line.
it will

It will allow high speed tacsimile links, and
give better sound quality on phones whils

the caller identification tacility will let 1o,y
dsels priofsitize calls.  (Reprinted @with joaeiogon
st DATAMATION' magazine’, 1 Aj::l 1989,
i fight by Technical Publishiog Company, o Doann
and Hradstreet Company sl soghta reserved)
German Democrat ic Hepublic

Technologroal feat s 1 MLD DEAM.,

The GDOR's abalaty to devel g and build
Nigh density memories bas oanduatoy analysin shaking

thear heads,  Hot only will pilotr peoduct ion o

LMLt dynaunle tanc il acCess menoz les be started
this
producer VEER Carl Zeiss Jena, but the company pians
tu develop 3 Mbit DRAMS a5 well. The 1 Mbit patts,
the Eastern bloc's tirst, uses l-am CMOS technology
and 5ports 4 30 ns fast cpage made access time.  The
58 mm chips come in 2 standard ld-pin package and
ate corpatible with simitar devices from Toshiba,
Stemens, and Texas Iastruments. The develonment

ol the 1-Mbit part and 1ts 25 Kbit predecessor
acvounted tor most the $7.0 billion that the GLR
Guvernment allocated to microelectronics ReD during
the past several years. west European industry
analysts consider it a teat that a country as small
45 the GDR can muster the financial and
technological clout needed to develop high-density
memory chips., and do it without access to Western
technology. (Source: Electronics, April 1989)

Fear
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Germany, Pederal Republic of

5-Gigaflops supercomputer

Joining the small ranks of high-performance
supercomputer makers, Suprenum GmbH of Bonn has
unveiled the first clusters of a system that, fully
configured, will boast a computing power of
5 billion floating-point operations per second.

That performance would put the machine in the class
ot supercomputers built by the likes of Cray

Research Inc., Fujitsu Ltd., and Hitachi Ltd. The
3ystem, also called Suprenum, is the result of a
four-yea: research and development effort at a

number of FRG universities, institutes, and
industrial firms. Suprenum GmbH co-ordinated the
project and is marketing the machine, which carries

2 $14 million price tag. The company says it has
already held s2les talks with 10 research institutes
and universities in the FRG. Suprenum plans to
extend its marketing eifort to the rest of Eurcpe
next year and evei:tuaily to sell its system in the
United States. The first Suprenum clusters, each
consisting of 16 processing nodes that tcgether offer
320 megafiops of computing power, was shown at the
Industrial Fair in Hanover. A fully configured
system, slated to be available by the end of 1989,
will comprise 16 clusters, making for a total of just
over 5 Gigaflops. (Source: Electronics, May 1989)

Hong Kong
ReD up in air

The Government will decide whether to set up a
technology centre that is capable of fostering the
territory's high-technology research and
development. While Korea, Singapore and Taiwan are
already competing on a world scale in the IS
industry, Hong Kong's tradition of innovation has
not progressed much beyond electronic toys and
telephones. With Chinese rule coming in 1997, the
Government must decide whether there is the
necessary business interest and qualified people to
staff such an ReD centre. (Reprinted with
permission of DATAMATION' magazine”,
i5 May 1989, copyright by Technical Publishing
Company, a Dunn and Bradstreet Company all rights
reserved)

India
Hational Centre tor Software Technoloqgy

The Hational Centre for Software Technology
(HCUT) was set up an 1985 by the Government of India

an o maor ReD centre under the aegis of the
bBepartment of Electronics.  The Centre has evolved
from the National Centre for Softwdre Development

and Comput ing Techniques (NCSDOT) at the Tata

Inatitute of Fundamental Hesearch (TIFR) to an




aulonumods Centre ! excellence n the area of
sottware technology and related computer
The Centre now opetates from 3 smart new building oo
Ninth Gulmchar Cross Ruad 1o the JViD Scheme,

Bombay .

sClence.

Juhu,

The Centre's objectives ate to:

- Carcy out research and development at the
frontline of a carefully identified subset
of the rapidly developing software
technology:

~ Desiyn and develop high technology software
in selected sub-areas;

- Make a significant contribution to high
quality continuing education of
professionals in the software industry in
India.

The R&D Divisions of NCST and their areas of
interest are briefly described here.

Data Bases and Office Information Systeas

The main interests of the DBsIOS division are
in data base systems and office information
systems. Significant data base applications which
were developed by this group are in active use in
Government departments today in domains such as
rural health information and land lease information.

Computer Graphics and Computer Aided Design

The CG/CAD division works in the areas of
computer graphics, computer-aided design, image
processing and desk-top publishing in Indian
languages. This division has developed products
such as Indo-GKS basic graphics software, and Aalekh
(a bilingual word processor). These two software
systems were developed in collaboration with CMC and
Hinditron respectively.

Real-Time Systems and Metworks Division

This Division, which works in the areas of
computer networks, real-time systems and distributed
systems, has extensive experience in satellite based
data networking. Currently, this group is working
on academic networking, electronic mail and bulletin
board services and remote computing. A real-time
monitor, named NCRTM, has been developed recently by
members of this Division. The Division is an active
participant of the Department of Electronics (Dok)
project named ERNET, assisted by the United Nations
Development Programme (UNDP).

Knowledge Based Cosmputer
Project

Systes Development

In addition to the three Divisions, there is a
node at NCST of the nation-wide Kncwledge Based
Computer System Development Project of the
Department of Electronics (also assisted by UNDP).
The KBCS group at NCST is interested in natural
language understanding, machine translation,
cpplications of Al to education, expert system: and
logic programming., NCLISP, an interpreter for o
subset of Common LISP, and Vidhwan, an Expert System
Shell, have heen developed by members ot this group,
and are used 1n courses run by the Centre.

The Software Promotion Centre (GPC) and the
Hatrdwate Division have together created an eacellent
software development and comput ing environment at

the Centre. This enviranment ancludes:

is

A TaXpedu running the ULTRIX opetating

Systet:

MioroVAXes tunnlng the VMS operating system;

AoLalel Ared VAR cluster of VAX2000s;  and

imberr 2

=sutkstations and PCs,

el together 1n 3 Local Area Network.

&+ DEC System 20 and MicroVAXes at
wdia Botriding, Nariman Point. Data
Communication tactiities provide access to all KCST
computers trom both locations. Those working in
offices eguipped with dial-up modems and a

terminal PC can access NCST computers from their own
place ot work. They can also use electronic mail to
communicate with statf at NCST.

vielates

Lhileg
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A variety ol sottware development tools has
teen acgquired and developed around these machines.
This excellent sottware-development environment
created by the Centre is accessible to other
institutions such as software development groups,
software export groups, consultancies, engineering
designers, RsD laboratories and universities.

Computer systems at NCSDCT/NCST have gererally
been installed and maintained by the Centre's
Hardware Division. Hardware engineers have also
contributed significantly to some software projects,
and have been associated with managing systems at
the Centre.

NCST's educational programmes have usually been
oriented towards those already employed, and most
courses conducted by the Centre are best described
as continuing education.

NCST conducts a very popular part-time,
post-graduate course in Software Technology
(PGCST). This one-year course, which usually runs
from January to December each year, attracts about
800 applicants of which about 90 are granted
admission. Admission is on the basis of performance
in an on-line test administered using software
(named Veda) developed at the Centre. The course is
divided into several modules, and participants are
allowed extensive access to computer facilities, so
that they learn a lot by doing extensive practical
work .

In addition to the one-year course, NCST
conducts advanced courses on a variety of topics all
year rourd, for professionals from all over India.
Participants in these courses can alsc acquire
post-graduate diplomas in one of two areas of
specialization: Craphics or Knowledge Based
Computer Systems,

Bducat ional 1nstitutions can get free access to
some facilities available at NCST, if they can
access NCST's computers using datacom facilities
offered by the Mshanagar Telephone Nigam Ltd.

(MTHNL.). (Source:  NCST News®Release)

vt cechnologies from India

Ovet the pesrl dndia has developed a sound
L TR R ciroduction base that has not only
made 1t Ve st in many areas and provided it
with Destructure, but has also made it
caamaet © provide vatious types of

Setyloen teomny the world., These
colertaking projects on a turnkey
services, supply of know how,

and manpower,

Sntiies an

Getuaoe, g e

Lasis, conasltan g
eepiiptent, tater i,



The Indian Electronics Industry, though
relatively small, has immense capabiiities both in
terms of resources and technologies in view of the
availability ot large techrically trained manpower.

One of the most successtul developments in
India is the concept of industrial estates
completely dedicated to electronics. It has
only helped the industry to achieve a higher growth
rate but has also created a widespread hank of
trained manpower and technologies. Such estates can
also be set up ir other countries with the help ot
industry to boost the overall growth of the
electronics industry.

ot

India has established a strong RsD base in
electronics through the various laburatories
operating under the Department of Space, Department
of Atomic Energy, Department of Defense RsD,
Department of Telecommunication and other user
ministries, IITs and academic institutions. Besides
these, a number of production agencies have strong
in-house R&D groups.

Technology development in India is also being
supported by the Department of Electronics of the
Government of India, mainly through three agencies,
the Technology Levelopment Ccuncil (TDC), the
National Radar Council (NKC) an the National
Microelectronics Council (NMC). The major thrust
areas for technology development have been
identified and these are: electronic switching
systems; LSI/VLSI devices; computer architecture;
software engineering; special microwave products
and strategic electronic systems including electronic
warfare devices, infrared and laser based equipment.

One of the major achievements in the area of
technology development has been the enhancement of
technological bases and capabilities in the
country. A major objective of technology
development in the coming years is the achievement
of excellence in selected priority areas. The
approach would be mission oriented and aimed at
closing the identified technological gaps through a
programme of “"Technology Push®. (Source: AEU,

No. 2/1989)

Future growth prospects for the electronics
industry in India

The electronics industry in India both at the
level of production and application is being given a
major thrust by the Government. During the studies
conducted by the Department of Electronics through
various working groups, it has been revealed that
the present production of electronic goods in India
bears no relation with the actual demand, i.e., the
capacity to absorb the demand. It has beern shown
that the economy can absorb at least twice the
present production. It is also expected that with
increase in production and competition, prices of
the electronic products will be reduced, thereby
increasing the demand further.

With this growth in electronics items, it is
estimated that the 1984-1985 level of electronics,
worth about 0.8 per cent of GDP, would rearh about
3 per cent in 1989-1990,

The Government plans to intensify the use of
electronics in the core industries to achieve higheo
productivity, efficiency and sdafety of operation.
This aspect of the contribution of electronivs woul.l
be a major factor in deciding funds for application
of electronics in power, steel, coal, oil, mining

and various other manufacturing industries, Special

3u

emphasis will be drawn to the tact that increased
per apita usage of electronics related items leads
to incrased economic benefits and employment
opportunities, rather than the thrust on
manufacture of electronic items.
No. 2/198¢)

tncreased
{Source: AEY,

Ireland

Computer conferencing

University College Dublin has been awarded a
3.5 million Irish pounds contract tor the corcinued
provision of 2lectronic mail and computer
conferencing services to researchers working on EC
programmes, such as ESPRIT.

These services are provided by Eurokom, a
service which started in 1983 as a pilot ESPRIT
project. At first Eurokom was expected to serve a
few hundred users, but now 1,500 researchers from
23 countries are linked up.

The new contract is the largest to date and in
announcing theiz success Dr. Dennis Jennings,
Director of the UCD Computer Centre, said it is
significant that most of the users are outside
Ireland. Only 70 users are .n Ireland, so revenue
comes mainly from abroad.

UCD have also formed a campus company, UCD
Computing Ltd., to develop and market services
available from the Computer Centre. (Source:
Technology Ireland, April 1989)

FAMOS launch

Manufacturing industries in Europe need to
lower their cost of assembly. Assembly accounts for
about 40 per cent of the cost of cars, electronic
products and clothing, and European firms are at a
disadvantage because their labour costs are high.
To overcome this disadvantage the technology of
assembly has to be improved, and this is the aim of
the FAMOS programme. The FAMOS programme promotes
co-operation between European firms who are working
to improve their technology and of the 100 plus
projects submitted since 1987, 17 are now at an
advanced stage.

The Irish FAMOS programme is being promoted
jointly by EOLAS and the IDA and is aimed at two
groups of companies:

1. Companies involved in any way in assembly -
electronics, engineering, clothing, footwear,
printing, packaging, timber ~roducts, fooda.
These would be the users of the systems;

2. Companies involved in the automation sector.
These would be the suppliers of the systems.

FAMOS links the Buropean users with the
European suppliers via technology co-operation
agreements. The user gets a relatively low-cost,
latest -technology assembly line while the supplier
gets ReD support for product development as wel. as
Eutopedan links for technology and marketing.

(Boarce:  Technnlogy Treland, April 1989)
Italy

ftaly says bonjour to Minitel

Italian and French videotex users can look
torward to expanded options when the two countries’

systems dre connected.  France Telecom's




SUCCesstul Miiptel wIticially Connect to the
Itaiian phone company Sip's videolel system at the
end of July 1939, Iuttially, users of both

Systems will receive the other's services free.

In October, Minitel's billable services will become
avatlable to Italian users. S:ip expedts to
distribute 60,000 Mirzitel type terminals made by
N.V. Philips® oL ant Zlcatel KV to ftalian users
within the year, bringing tetal iastallations in
Italy to 100,000. The Ital:an company hopes to have
about 330,000 terminals in use by 1991, In
coatrast, over 4 million France Telecum terminais
have been installed. (Heprinted with permissicn ot
DATAMAT IONT magazine“, 1 July 1989, copyright by
Technical Publishing Company, 4 bunn and Bradstreet
Company - all rights reserved)

Japan

Laptop popularity

Circumstances can create a national market and
become a criteria tor laptop computers. Japanese
offices are so small that laptops are more desirabie
than desktops. Japanese urban travel is largely on
crowded trains, so heavy and bulky laptops are
unsuitable. Major tradeoffs are weight, cost and
performance - e.g., too thia a coaputer has an
unsatisfactory keyboard “feel”, too fancy a display
pushes the cost up, and cutting down the weight of
the battery can produce a lockup haltway into a
business trip. The Japanese liquid c:ystal display
market, a beneficiary of laptop proliteration. is
growing some 45 per cent per year, and 1989 sales
should top $1 billion.

wWorld-wide laptop sales 1n 1989 will total
1.42 million units, up 56 per cent when comparzd to
1988, in which year some 250,000 were sold in
Europe, according to Dataquest (San Jose, CA). Some
15 per cent of all personal computer .ales are
laptops, according to Compag Computer. (Extracted
from Electronic Engineering Times, 1S May 1989)

The Fifth Generation project

The first major commercial results of Japan's
bold Fifth Generation computer project are likely to
come in the form of software, rather than hardware.

Some or the programming expertise developed at
the Japanese Institute for New Generation Computer
Technology (ICOT), particularly in "fuzzy logic"
techniques, is already being pacsed on to NASA
scientists at the Johnston Space Center. Research
into fuzzy computing, unique in not requiring
precise definitions, has attracted such attention
that 40 Japanese companies - including tinanciai,
steel and camera concerns - have together Lacked a
new $35 million, six-year research programme and
last month instituted a new Laboratory for
International Fuzzy Engineering (LIFE) research in
Japan.

& But as the existing Fitth Generation project,
which is backed by Japan‘'s Ministry of International
Trade and Industry (MITI) and local tiems, enters
the third and final phase ot 105 10 vear programme,
and despite progress in some key teiearch areas,
most potential users in Japan toemain caut ious about
its eventual results.

When the Fitth Generat ion ptogramme was,
Taunched in 1981, it w-s Japan's Lighest protitse
project, but it gradu.lly has been downgraded o the
nation’'s eyes. In part, thi: 1o because
expectations about what the progect can achicve have

become more realistic, IC0T has certainly attracted

less money Sudd miilion was promised at the stazt,
but by the end ot 12331 it will have feceived oniy
$3% millicon.  As & result, ICUT has been able to
2ttzact and held onto fewet researchers than it

would have liked.

Saunichi Uchids, one ot ICOT's leading
feseatolers, concedes tha' the ultimate rarget Rt
1,000 - processor dedicated parallel system called tne
patallel interence machine (PIM) - is "risky and
ditficuit®. The machine is supposed to operate ot
between 100 millior and 1 billion logical inferences
per second (LIPS). Using today's computer
techniques, a logical inference would take around
130 machine instructions to carry out.

The machine language - Kernal Language 1
(KL1) - needs some major modifications to handle the
knowledge-based management system that must sit
alongside the PIM, and to ease debugging
operations. American computer scientists point out
that no language has yet been designed to cope well
with debugging. But the operating system Pimos is
nearly complete, and Uchida expects ICOT to develiop
many applications running under Pimos. These may be
written in ICOT's constraint logic languages CIL and
CAL, and in AUM - a new language.

According to Takashi Chikayama, the co-designer
of AUM, the language is well suited for writing
operating systems and should make programming on the
parallel machine easier.

Ironically, researchers at Japanese electronics
giant NEC Corp. who are working on expert <ystem
applications for ICOT are not using the PSI
development workstation produced in the first phase
of the project and built by Matsushita Electric
Industrial Co. Ltd. in 1986. They say it is too
slow and are using their own Unix-based workstation
instead. Nevertheless, 300 PSI workstations are
being used in the programme, 100 outside ICOT.

There have been no takers outside Japan, however.

According to observers, ICOT is doing scme
impressive work in resource management on a newly
developed 64-processor multi-PSI machine.

Jean-Marie Cadiou, director of the European
Commission’'s ESPRIT programme in Brussels, believes
ICOT has developed enough basic tools to get on with
the final phase.

The major challenge for the final stage of the
Japanese Fifth Generation computer project will be
to move from a 128-processor machine to one with
1,000 processors. 1COT belie s it has the cluster
technology about right, but achieving the ultimate
goal depenas on doing the same with the software.

ICOT has been experimenting with a range »f
logic programming languages, which it hopes will
provide the basis for the complex knowledge
processing intended to be carried out by the
projected parallel inference machine, a
1,000 processor dedicated parallel system. The
first lanquage, Guarded Horn Clauses (GHC), was
inspited by Concutreat Prolog, a language designed
by Ebud Shapito at the wWeizmenn Institute of Scpence
in o Isravl.  Ghapite points out that GHO was tlexible
put demanded heavy processing ovetheass. 1007
implemented g subset ot G, called Flat Guarded
Hotn Clauses, which has been further refined to
Fornal Language 1 (KL1Y,

This seems Lo e o promiaing machine baaguage.
FLI han additional features over GHE for
mety control. Programs can be wratten that also




control their own ¢xecution. This saves programmers
also having to write an operating system macro. In
this respect, KLl 1s similar to the language .

ICCT plans to implement one ot several
appilcation languages on top of KL1, ba_ed on 4 new
technique called constraint logic programming.
Here, ICOT has made big strides, much to the
surprise ot leading logic pragramming experts.
Programmers can iake chunks of a program - in the
form of equations (or constraints) - out of the main
body ot the program, to be executed in a separate
software routine. This approach promises a big
speed-up in parallel processing. (Reprinted with
permission of DATAMATION® magazine®, 1 May 1989,
copyright by Technical Publishing Company, a Dunn
and Bradstreet Company - all rights reserved)

Nev Zealand

Electronics firms take stock

The New Zealand electronics industry may be
poised for an export-led recovery, according to a
recent survey of leading electronics manufacturers,
although the future profile of the industry will
probably be different from that of the past.

The survey, carried out by Bevin Cornwall of
the Department of Scientific and Irdustrial
Research, sampled 14 companies, responsible for
about 70 per cent  f electronics production in
Nev Zealand. These firms had all shown growth over
the last three years, while the industry as a whole
had contracted by half. The firms surveyed were
exporting about half of their production.

The lindings represent some hope to an industry
hit hard by an economic deregulation which opened
the country to international competition.

The change has forced New Zealand electronics
manufacturers to assess their strengths and
weaknesses. Most now agree that large-scale
manufacturing, especially of consumer electronics,
is not an option for a country that cannot take
advantage of economies of scale.

Cornwall says the industry should be
concentrating on adding value to overseas sourced
products by using the country's intellectual
resources. The survey results suggest the industry
is moving in this direction. FPor instance, although
employment in the industry as a whole has halved
since 1980, over the same period the number of
protessional engineers employed by the surveyed
firms has doupled. The surveyed companies were also
allocating about 8 per cent of their budgets on
research and development, and were sharpening their
marketing skills., Less encouraging was the fact
that these best performing companies had started up
in an era when there was some support for the
industry; the more daunting current economic

limate is not a great incentive fur business
startups. (Source: Asia Electronic Union Journal,
.. 2198

Spain

Spsin produces 1t tirst commercial 10

ATsT Mictoviectionlog of Spain produced the
chiap that has been totally designed,

wiracated and encapsulated an its factory an

foy nestr Madrad.,  This chaip a5 an AGLYS
abtacated dn 1,25 um CMOS technology with a single
Vedel ot metalization., It was designed by engineer
ot ATET and Teletonicd Investigacion y Desatroilo.

tarut
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The chip contains 80,000 transistors
consisting of 12 K ot ROM, 1 K of RAM and
logte circuitry cells of 5,000 equivalent
together with 3 small analog sector to ccontrol the
crystal oscitlator.  The use ot 1.24 pem technology
at Tres Cantos - rather than the 1.7%5 um technology
ariginatly slated - signals ATsT's intent to support
advanced technology at this site. According to
wWilliam J. warwich, president of the company's
Administrative Council, the step to submicron
(0.9um technology) will be taken "when the market
requires 1t*. (Reprinted with permission from
Semiconductor International Magazine, June 1989.
Copyright 1989 by Cahners Publishing Co.,

Des Plaines, 11. USA)

standard
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Taiwan

Import barriers to be removed

Taiwan will end restrictive import inspection
procedures for 156 telecommunications products and
electrical househoid appliances, government
officials said. This decision was made at a joint
meeting of the Council for Economic Planning and
Development, the Ministry of National Defense and
the Ministry of Communications.

Existing reqgulations require that applications
tor imports ot electrical household appliances and
telecommunications equipment be submitted to the
Taiwan Garrison General Headquarters, which 1ssues
special licences authorizing the import of such
items.

Important items removed from the inspection
list include video systems, radios, amplifiers,
parts of vic:otape recorders, digital switching
systems, telexes, electrical typewriters, colour
TVs, integrated circuits, microprocessors and
electronic eyes. (Source: Asia Electronic Union
Journal, No. 2/1989)

Taiwan computer parts become more important

Taiwan is becoming an increasingly important
scurce of parts for foreign computer firms. For
many US companies like IBM, Taiwan is now second
only to Japan as an Asian parts source. “"Cheaper
prices aside, Taiwan also boasts substantial
technic:l expertise enabling design-to-production
lead times to be shortened by as much as one third,”
according to one industry official.

Taiwan's exports of information processing
products - including micro-computers, disk drives,
printers, terminals, keyboards, and other
peripherals and components - reached $US 3.7 billion
in 1988, roughly 96 per cent of the local industry's
output. (Source: Asia Electronic Union Journal,
No. 2/1989)

United Kingdom
UK supports compound IC technology

The UF Government’s Department of Trade and
Industry (DTT) and the Science and Engineering
flesearch Council {(GERT) have combined their
interests in compound semiconductor technology
resesrch Ly establishing the Compound Semiconductor
Technology Subcommittee a single organization
responsible for basic, strategic and applied

fesedatoh,

will
first,
funded

This new subooanmit! e
three programmes.  The

Technoloqgy Programme

primafily oversee
o $23 million Advanced
under DTI'5 reseatch




and technology initiative s concerned with
research on all aspects oOf gallinm arsenide
technoloygy.

The second programme, the $2i million LINK
Advanced Semiconductor Materia:rs Programme -
jointly funded by DTI and by SERC - focuses on
device-oriented research for non-silicon
semiconductor materials. The third - the Low
Dimensional Structures and Devices Programme -
receives annual funding of over $8.75 million
from SERC to investigate the physics of ultra-thin
multi-layer structures and how to exploit such
structures in novel devices. (Reprinted with
permission from Semiconductor International
Magazine, June 1989. Copyright 1989 by Cahners
Publishing Co., Des Plaines, Il. USA)

Alvey programme leads to successful processes

New VLSI processes have been successfully
jeveloped under the five-year Alvey collaborative
orogramme that ended in 1988. This programme was a
joint information technology venture in
ore-competitive research in response to increasing
>verseas competition. It involved government,
industry and academic institutions, and cost some
3650 million, including $165 million for VLSI
~echnology. Over 4C silicon VLSI projects formed an
.mportant part of Alvey, but III-V work,
ptoelectronics, and microwave devices were
.pecifically excluded.

The technology development of the VLSI 061
:1tra-high-speed Il um bipolar process has been
ompleted by Plessey Caswell in collaboration with
ne Universities of Southampton and Oxford. A
ivide-by-8 circuit has operated at 10.7 GHz, a
orid best for silicon, and similar to the best in
ny other technology. It employs advanced features,
ncluding trench isolation, and is now being
ransferred to Plessey Semiconductors (Swindon) for
roduction. A second bipolar process, project
LSI 062 involving Plessey and Ferranti, uses a
imple, low-cost, 1.2 um CDI (Collector Diffusion
solation) technology developed by Ferranti before
ne company was acquired by Plessey. Alternative
2chnology options being explored include thermal
nnealing, polysilicon emitters and silicided
>ntacts. Production is at Plessey Semiconductors
1 Oldham. This process is claimed to be very
iccessfully filling the niche for fairly high
:rformance at low cost.

A CMOS silicon-on-sapphire radiation tolerant
:chnology has been developed under the VLSI 058
oject by GEC, Marconi Electronic Devices Ltd.,
.incoln) and the British Ministry of Defence's
yal Signals and Raaar Establishment (Malvern). It

is being implemented in production at Lincoin. A
radiation hard 63K SRAM achieves an access time of
<55 nsec over the -55°C to +125°C range. Work at
the Royal Signals and Rada: Establishment (Malvern)
has shown that CMUS-50S ptocessing is viable below
the lam level.

GEC hus withdrawn t:um the bulk CMOS project
VLSI 059, leaving Plessey Caswell as the sole
participant. It includes trench lsolation, shallow
silicided source dra2ins, eand multi-layer
metalization on a 3 .m pitch for high packing
densities. Most aspects of the technology have been
successfuily Jdemonstrated. It is claimed that this
lum trench isolation process shows a sevenfold
improvement in packing density and a threefold
increase in speed over the pre-Alvey
state-of-the-art. Pilot production at Plessey
Semiconductors (Plymcuth) 1s expected in 1989
(table 1).

The technology from this project has been
applied to analog applications by Plessey Caswell
under the 1.5 um VLSI 050 project for which
production began in September 1988 at Plessey
Semiconductors (Plymcuth). Such digital-analog
combinations are especially important in
telecommunications applications.

The 1.25m VLSI 071 CMOS project was less
ambitious in technology than VLSI 059, but was the
first process to achieve all of its goals with full
process characterization by November 1987. It has
been installed both at STC (Footscray) and British
Aerospace (Stevenage). The technology with double
layer metalization is complete and in production.

The Alvey VLSI technologies are claimed to be
roughly in line with the US VHSIC programme and with
the rest of the world on the basis of throughput {a
combined measure of density and speed expressed as
gate Hz/mmz). These competitive VLSI technologies
have been established with very modest resources.
The extent of industrial exploitation is unclear.
(Reprinted with permission from Semiconductor
International Magazine, April 1989, Copyright 1989
by Cahners Publishing Co., Des Plaines, Il. USA)

United States of America

America pornls its industrial strength in
superconductors

Three giants of the American scientific
establishment have joined forces to pursue
applications of high-temperature superconductivity.
IBM, ATsT Bell Laboratories and the Massachusetts
Institute cof Technology announced that they will
form a consortium,

B

Table 1. Performance of Alvey Digital Full-process Technologies
VLS| 061 VLSI 059 : vLSI 071

t uitra fast digital bulk VLSt 062 vLSI 058 bulk CMOS/
Technology type bipolar CMOS COI bipotar CMOS-S0S BICMOS
Min. feature size (um) 10 10 10 15 1.25
Project cost ($ million) 5.6 20 13 158 1.7
Max Op Freq (GHz) 22 073 051 035 02
Toggle Freq. (GHz7) 1A 09 065 041 0.165
Density (SRAM bits/cm’) 160 x 10° 560 x 10° 88 x 10 600 x 10 250 x 10°
Circuit density (gates/cm?) 36 x 10* 48 x 10° 5 x 10° 225 x 10 8 x 10*
Figure of ment

(gate, Hzfcm? max) 7.9 x 10" 45 x 10" 32 x 10" <8 x 10" 1.6 x 10
Radiation sensitivity

(neutronfcm’ MeV) 10" 10" 1.5 =« 10" 10" 5 x 10"
Power figure

(nW/MHz/gate NAND + metal) 0.1 67 9 26 1.75
Scheduled production Oct. 88 Aprit 89 Dec 88 htarch 89 July 87

| 1.0 um Dec 89 10 um Mar 91 1.0 um June 90




Twenty tive reseatchers will pool thelr ettorts
tour ereas of electronics. They include work on
networka, junction devices, integrated circuits ard
new materials to enhance superconductivity at room
temperature. The new group, the Consortium for
Superconducting Electronics, will regquest $4 million
to $o million from the Defense Applied Reseatrch
Projects Agency (DARPA).

in

IBM, AT&T, and other companies interested in
joining would contribute similar amounts to a
start-up fund of about $15 million. It will be run
from MIT and is planned to last up to 10 years.
Several scientists, including former president
Ronald Reagan's former science adviser,

George Keyworth, have urged the Government to
encourage companies and universities to co-ordinate
efforts to apply superconductivity to electronics.

DARPA is interested in military uses, such as
sensors for surveillance and microcircuitry for
high-speed computing. In January, a8 committee set
up by Reagan advised the wWhite House that no single
company has the resources to exploit
high-temperature conductivity.

Ralph Gomory, the chief scientist at IBM,
chaired that committee. On 2 May 1989, scientists
at MIT announced the results of a two-year study of
eight American industries, including semiconductors
and consumer electronics. The study, called Made in
America: Regaining the Productive Edge, stated that
lack of industrial and academic co-operation
threatened America's share of technological
advances. (This first appeared in New Scientist,

3 June 1989, Loadon, the weekly review of science
and technology.)

Union of Soviet Socialist Republics

'Mailbox' venture with FRG firms

The first joi~t venture between Soviet
communications authorities and foreign companies is
off the ground. Called Interlink USSR, the
$3.8 million venture with *“wo PRG firms aims to set
up a mailbox communications network that, using the
country's phone lines, will eventually extend to all
major cities in the Soviet Union. Supplying the
mailbox computer and system know-how is Deutsche
Mailbox GmbH of Hamburg. Profin GmbH of Freiburg
will supply peripheral equipment such as personal
computers, modems and acoustic couplers. 1In its
first phase, the maiibox net will cover the Greater
Moscow region; subseguent phases will extend it to
other metropoj}itan areas. The Soviet Ministry for
Communications owns 51 per cent of Interlink USSR,
with each of the FRG firms holding a 24.5 per cent
share. (Source: Electronics, June 1989)

Soviet software coming

The first two software products to come out of
a major East/West joint venture hit the European and
US market last March, UK PC -based computer-—aided
design company AutoDesk, and Soviet software
co-operative Infoqraf have set up a joint venture
company in Moscow called Parallel to sell AutoDesk
products in the USSR and provide the UK company with
Soviet -developed sottware tor sale in the West, The
first Soviet products are an hAutolisp compiler and o
parametric data base. Expert systems products arte
now under development at Parallel, which is regarded
as o blueprint ventute fot Soviet organizations
want ing to aget their hands on hard currency to buy
Western 1S products,  Autobesk, meanwhile, is
joining up with Microsoft, IBM, Lotus, Apple, and
Ashton Tate in o bid to stage o major seminar on
copyright and legal i in East/West tiade

S5Ues

vutside MosCow at the end ¢f June. (Keprinted
with permission of DATAMATIOR! magazine®,
15 April 1989, copyright by Technical Publishing

Company, a bunn and Bradstreet Company - all tights
resetved)

Curtain taised oo tzade barziers

Political liberalization in the Soviet Union

has finally opened the way for high-tech companies
to clinch deals which would have bLuen unthinkable a
few years ago. Both computer maker ICL and the GEC
Plessey Telecommunications (GPT) company announced
major collaborative deals 4t the Moscow Trade Failt
and the potential tor success is immense.

The Soviets need wWestern technoluygy to update
industry and commerce. At the same time companies
trom the capitalist States are looking for big new
markets into which they can expand. Russia wants to
treble its base of personal computers to one million
machines by the end of next year, while the ccuntry
is reckoned to have the second-largest global
telecoms market, according to the Telecommunications
Research Centre, with a total expenditure of
$6,400 million in 198b.

Technclogy exports to the USSR have been
strictly controlled in the past and although
shipments have been licensed, the advent of glasnost
has significantly boosted Western confidence in the
country's intentions. The USSR appears less a
political and military rival than a great untapped
marketplace.

Restrictions drawn up under the CoCom
organization, which vets sensitive exports
communist states, remain in place, but the
changing towards a more liberal commercial
to sales and now joint ventures.

to
mood is
approach

ICL has permission to set up a joint venture
company in Leningrad, the USSR's second city, to
supply safety systems for Russian merchant ships,
port administration systems and municipal services,
Called Marine Computer Systems (MCS) the Snhviet
operation wili be run with the Central Scientific
Research and Planning Design Institute of the USSR
merchant marine ministry, as well as the Civic
Domest ic Service Board of Leningrad city council.

Computers will eventually be assembled in
Leningrad, based on ICL's DRS line of machines which
feature both 8-bit and l16-bit technologies. This
takes ICL's licence right up to the CoCom limit for
sensitive exports. Up to 10,000 boxes per year is
the manufacturing target and ICL has not ruled out
the possibility of constructing more advanced
computers at the site if CoCom relaxes its
restraints.

Software development and the establishment of a
service centre network throughout the USSR are
planned, spreading from city to city as business
grows. The MCS venture will be purely commercial,
as ICL does not envisage any major technology
feedback from the deal.

The GPT deal sees the company linking with the
MGTS Moscow telecoms authority in oo ventuze called
Comstar. The immediate charter for the ventare will
be to supply modern teloooms Tor the MoLncow area,
which will start with pay phones and the shipment of
100 units as o minimum Ly the end of the year.

Installations will start an July.

Like ICL'5 step by step plans, Comstar will
eatend its operation to other Goviet cittes. It
tequired, local manufacture will be anitiated,




One Lenetit the Russians will gain Zrom vom,tar
15 torelgn Curtrency trom the credit card pay phones
to go into hotels and airports for overseas

visttors. GPT and other UK filrms can egually eijpe 2
spillover business in other Eastern bloo
GPT's protracted negotiations to sell
Bulgaria could be vivified by
{Source:

tes
Systen X
the Mozcow doeal.
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VII1. PACTORY AUTOMATION

Macintosh PC to be modified tor the shop fio:

Except for a brief time in
Apple Computer Inc.'s impact on the factory tluu:
has been minimal. Now, however, as part of its
development agreement with Digital Equipment Corp.,
the Macintosh is being examined for a shop floor
position. Digital is testing a Macintosh PC Lhat
has been mudified for the factory floor by Automatix
Inc. of Billerica, Mass., to determine how well data
and files can be shifted from minicomputers to the
PC in industrial applications. Moreover, Apple is
enlisting several manufacturing software vendors to
develop applications for the Macintosh. If Apple
begins to make its presence known in manufacturing
environments, it will mark a return of sorts for tne
company, whose Apple II products were among the
first PCs used in a factory floor environment.
(Reprinted with permission of DATAMATION®
magazine®, 15 May 1989, copyright by Technical
Publishing Company, a Dunn and Bradstreet Company
all rights reserved.

the early (98uu,

Sewi ng robot

Matsyshita Electric Industrial (Osaka, Japan)
has introduced a manoeuvrable sewing robot.
Developed as part of the Japanese Government's KaD
project for an avtomatic sewing system the robot is
a two-armed articulated robot fit with seven joints,
a 3D vision and six axis pressure sensors. The
Government will start up a pilot plant for the
automatic sewing system in 1990. The initial
commercial model of the robot is expected to be
offered by 1992. Matsushita, under a government
contract to develop the technology needed to work
with such flexible objects as fabric, developed a
multilayer computer architecture with an Intel 80286
CPU at the top control layer, an NEC digital signal
processor and five Intel 80186 CPUs at the secondary
computation layer. Matsushita said it will develop
various robots based on the technology. A possible
use may be an assembly line robot to take on screws,
solder wire and other complicated assembly work.
(Extracted from Metalworking News, 3 April 1989)

Minature robot to assist in medical treatment

Scientists at Tokyo University are developing a
small robot to go inside the human body and remove
or otherwise treat diseased tissue. According to
researcher I. Fujimasa, the robot would be less than
0.04 inches in size, small enough for it to move
through blood veins and venture inside the body's
organs. It would also have the ability to signal
its location and communicate its findings to the
attending medical team. The Ministry tos
International Trade and Industry (MITI) has been
contributing tinancially to the project
September 1988, The rescarchers hope U get MIT!
money for an 580 million Internationasl Micro machinee
Center, plus additional support of
$l.o million/year. (Extracted from The Actan wall
Street Journal, 20 February 1989)
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Automat Lon

marketing program Cfteated julnily
A wozkatation based plant tloor automatioen
Tatketing progtam has been jorntly created Ly Apoile
Coemputel, AUDRE (Saa Diego, CA), CAD CAM Integr-t:iorn
., MA), DucuGraphia (Cupertino, CA), INTERMES
vionnd, WR), Optimation (Las Cruces, RM), Givu oo
s (wWrentham, MA) and westinghouse Eleottic's
Tion Livision (Pittsburgh, PA). The

ivw program is targeted at supplying
atuters with an open and integrated group ot
s:lutions as document management, and bar

¢ and guality control for various jobs. A

:a will include an "electronic traveler® that
sut-stitutes tor puper-based shop-floor documentation
with an autumated technique of speeding data flow
througn plants. Apollo said FactoryView is orien.ed
to practical solutions that enhance gquality and
throughput now, while creating an open coaputing
environmnent that sets up firms for total

computer -integrated manufacturing solutions.
(Extracted from Metalworking News, 1 May 1989)

(wuburza
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Computerization in welding controls

Computerization appears to be the chief trend
in welding controls. This includes a trend towards
controlling welding systems with standard computers
instead of proprietary units. Various factors are
helping bring about controls for automated welding
systems via computerization. A swre vital factor is
ease of use, with the target being to simplify the
job of programming and running automated systems so
that a wider range of workers can use them.
(Extracted from Metalworking News, 3 April 1989)

welding robot

Lincoln Electric (Cleveland, OH) will launch a
welding robot that will be interfaced with the
Mig Trak laser guidance system that Lincoln bought
in 1988 from General Electric Robotic & Vision
Systems (Orlando, FL). Nachi (Japan) is producing
the not yet named robot to Lincoln particulars.
Lincoln said a possible use is automotive. Lincoln
believes it has given the guidance system the shop
environment dependability necessary to function in
industrv. (Extracted from Metalworking News,
3 April 1989)

Software progress has improved automation

Recent progress in software technology has made
computer simulation an improved tool for autcaated
plants. As software packages become more uset
friendly and computer capacities rise, simulation
will be used in everyday modelling, according to
K. Rommelaere of Litton Industrial Automation. Real
time plant floor data will be united into the model
as system diagnostics and data gathering techniques
become more sophisticated. This will allow the
ugrdating of the model with altering technigues and
also permit for future events diagnostics. The
future is expected to bring less expensive computers
with capacities large enough to support more
advanced simulations. Those simulations will be
tied directly to on-line plant floor data for
utilization in production upgyrades and ongoing

cuatput fine tuning.  (Extracted from Material
i g, May 1989)
M tiane o0 proeceny specilic goftuate
High Tech Reseatoh™s (Chicago, L) series of
Tachine  or process specific rule based espert

Ty atem

soltware can direct a macrhine operatar 5o



thet the maechine makes almost zero detect parts.
with the software, the In-process Stat Advisar
program makes direct and immediate scggestions
Cconcerntnyg minimur sampie size and the need to
compensate tor o Jdrift in the process. It Jditlers
trom the majarity ot statistical-process-control
solTwarle 1n that 1t Jdoes not bother the operator 1t
2 proevess 1s operating steadily above or below norm
unless it Jecides that that trend is hurting quality
Responding to provess variation, Stat
3 te-estimates the best sample size after each
4s eutty by the operator. If a wmachining process
ts away ftom the norm, the proyram teils the
sperator tO raise the trequency of inspection and or
“he sample site to sustain control. It advises the
pesator to stop the machine tf the process
ratiability for process centring is near the quality
woeptance Limits or if the short-run capacity
ndices are near the targeted values. (Extracted
fom Amcrican Machinery, April 1989)

IX. STANDARDIZATION AND LEBCISLATION
tandardization

Networking standards

Japan is helping to develop international
ymputer networking standards that will be submitted
3> acceptance by the MAP/TOP Wcorld Federation at
s meeting in Vienna, Austria. The standards would
scertain global recognition for tests and tested
irticulars for manufacturing automation
:otocol (MAP) and technical and office
otocol (TOP). The "Factory Automation
.terconnection System”® project called "Mini-MAP" is
esently in the third year of research by the
.ternational Robotics and Factory Autowmation
:ntre (Tokyo, Japan). The intercomnection system
lows integrated and efficient linkage of such
ant automation equipment as robots and machine
«>1s. The centre said characteristics include fast
:sponsiveness, strong durability under strict work
-eds and environments, and inexpensive networking
stems. More research will be carried out at a
P/TOP conformance test centre in Higashi Kurume,
pan, which is expected to be set up in
tober 1989. The centre, which will be built by
2 Technical Research Institute of the Japan
riety for the Promotion of Machine Industry, will
se systems to be bought from the Corporation for
:p Systems in the United States and the Standards
»motion and Application Group in Europe.
itracted from Mctalworking News, 29 May 1989)

The initial national codes put on compact
.c-ROM memory in late 1989 will be standards for
lers and pressure vessels, which are presently
nd in a 24-volume set of codes published by the
‘rican Society of Mechanical Engineers.
ormation Handling Services (Englewood, CO), a
3 management firm, will compress the standards

related reference documents to one CD made and
exed for fast computer access for the ASME. The
can be read on an IBM AT-compatible personal
puter that includes a high-resolution graphics
itor. SME zaid 1,300 sets per year of the
.ished cude are sold, mainly to technical

aries, Ultimately the <D ROM technology mdy cut
code’s price and eapand the code’s availability
ore eigineering users., (Extracted from

tworking MNews, 1 May 1989)

A ovolce for

standands

The proliferation of voice messdaging systems

the past two yedars has created its own
tds. Many companies have already installed
npat ithle systems at varitous locations, with

Litele chance of intezoperability. Some system
vendors ofter networking, but only for thelt ouwu
machines.

Users and vendors have not been blind t.: the
problem, however. A grass-roots effort is under way
to establish a set of standards that carn bLe )
presented to an existing standards body to
tacilitate formal industry quidelines.

The effort, ied by the Audio Messaging
Interchange Specification (AMIS) group, includes
10 users, 12 vendors, and eight service providers.
After holding its first formal meeting last autumn,
the group has moved tull speed dhead to set a
specification for the interworking of variaus voice
mail systems within one year.

Recently, the group made a crucial decision in
1ts approach to the future standurd - whether 1t
will be analog or digital. By a narrow margin, it
voted to proceed with the development of a digital
protocol only. However, the group will attempt to
reconcile the concerns of those who voted against
the digital protocol due to its costs, complexity,
and lengthy development time.
have been addressed,
more quickly.

Once those concerns
the e.fort will move forward

Many in the industry consider a digital
approach the way cof the future, byt mast of the
voice messaying vendors still offer only analog
systems, so a move to digital could mean 1 lornger
standard effort. (Extracted from DATAMATICON,

1 April 1989)

ISQ gets Lisp draft

A draft proposal for a Common Lisp programming
language standard will be presented to the
International Standards Organization (1SO) for
action. Prepared unde: the auspices of the American
National Standards Institute, the draft standard
could be voted on by the ISO before the end of this
year, according to X3J13 Common Lisp committee
member Richard P. Gabhriel. The draft proposal does
not include standardized language interfaces for
mixing Common Lisp and other languages. Gabriel
predicts that current efforts by developers to
create language interfaces will spur wider
acceptance of Lisp. (Reprinted with permission of
DATAMATION® magazine®, 1 July 1989, copyright by
Technical Publishing Company, a Dunn and Bradstreet
Ccmpany - all rights reserved)

Credit-card sized ICs

Standardization of credit-card-sized integrated
circuit (IC) cards has not yet been achieved.
IC cards come in ROM versions, which hold
applications, and RAM versions. However, major
manufacturers failed to come up with an industry
standard in a 1988 effort, according to A. Seybold,
who conducted the negotiations. The manufacturers
thought standardization would hinder innovation.
However, standardization would probably lead to
lower prices due to competition., Higher prices will
keep out smaller softwdre vendors, who cannot afford
to proaguce IC cards for many standards, according to
Seybold. Machines running on IC cards 1nclude
Ultiai,ite by NECT Home Electronics;
Sharp Electronics;
and Agilis.
for Lotus 1

wizard PCobLy
and computers by Poget Jomputes
will probably introduece I
2 3 (version 2.01), Agenda, and a
combined Metro and Express program an July 1947,
according to J. Prelack, technical marketing
manager, Lotus. Standardization of 17 cards will
probably boost sales of notebook sized and cheque
book sized laptop computers. (Extracted from
PC o Weekly, 12 June 1989)

Lotus cards



Spare internaticnsi takes uver in directing
Sparc stan. J

The Spary Vendor Council has Credsted a
not cfor-profit organization open 1o hardware and
software vendotrs of Sparc products.  Sparc
International will turther Jdevelopment and industry
understanding of the Sparc standard, according to
SVC spokesmen, and supercedes the SV

Sun Microsystems inttojuced Sparc (scalable
processor arcnitectute) in 1987. The company was a
major supporter of the 3V and now actively supports
S with its technical expertise.

Key SI charter items tnclude:

-~ Ensuring development and open availability
of hardwate ard software technology needed
to build Sparc systems;

Publishing binary compatibility
specifications and instituting conformance
testing;

~ Directing evolution of tle Sparc
architecture;

Promoting and supporting third-party systems
and applicavions;

Providing a demonstration centre for Sparc
vendors.

An SI spokesman said that the organization
considers itself a proponent of a truly open RISC
standard because of the existence of multiple
sources for Sparc chips and software development
tools. More than 400 applications software packages
are available as well.

SI and AT#T's Unix Sofware Operation will
jointly develop the Unix System V Release 4.0
Applications Binary Interface for the Sparc
architecture. AT&T and Sun Microsystems began this
development project in October 1987.

S1 was interviewing for a permaient chief
2xecutive officer at press time. Greg Leonard of
Sujitsu Microelectronics served as the interim CEO
‘or SI. The board of directors consists of
representatives of the five SVC members (Bipolar
‘ntegrated Technology, Fujitsu Microelectronics, LSI
.ogic, Cypress Semiconductor, and Texas Instruments).

At its meeting on 7 April, the board finalized
‘lasses of membership, which will allow Sun and
ther interested companies and individuals to join
I. Executive membership for $§100,000 gives a
ompany the right to seat a member on the board of
tirectors and on the architecture committee.
ssociate membership for $25,000 allows a company to
artici ate in all committees and seat a member on
he board. Affiiiate memberzhip for $10C permits
cudents, teachers, consultants, and other
ategested individuals to receive SI's publications.

Funding trom the wilginagl
‘mbers will support the
cording to Leonard, the
Jether o strategic plan,
ve been taken, Ol
nference,
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CAD duta get oew standard

Federal Republic of Germany companies have
Joined forces to back a standard for the exchange !
computer -aided design (CAD) documentation developed
by the Deutsche Elcktrotechnische Komission,
Siemens AG, Asea Brown Buveri and GEI Software
Technik. Based on standard graphics symbols and a
so-called neutral interface fot circuit diagram
data, the standard now has the backing of another
eight industrial companies and institutes in the
country. (Reprinted with permission of
DATAMATION' magazine®, 15 May 1989, copyright by
Technical Publishing Company, a Dunn and Bradstreet
Company - all rights reserved)

Users fear standards impotence

Computer users are in danger
influence over the development of
standards because governments are
user representatives at standards

of losing all
international
refusing to fund
meetings.

Standards work is now dominated by system
suppliers, who have vested interests in the results
because they affect existing and future products and
markets.

International standards bodies are growing
concerned about the falling numbers of users taking
part in their work. The European Telecommunications
Standards Institute (ETSI)., for example, has just
cut its annual subs~ription for users and entire
users associations to 1,000 pounds sterling.

Almost all Governmercs in Europe are ignoring a
European Commission recommerdation that they should
*"provide basic funding to enable consumers to play
an effective role in standardization without loss of
earnings”™.

The United Kingdom Government is thought to be
the only one paying even lip service to this
recommendation, and its support falls short in
practice.

The funding issue has just caused the
Information Technology Users' Standards
Association (ITUSA), which represents the
United Kingdom's biggest users, to resign from
BTSI.

ETSI says the number of users' associations
among its 160 members has dropped to around 15.

(Source: Computer Weekly, 25 May 1989)

Europe lays down ISDN standards

Europe's PTTs have finally agreed the standards
for a pan-Buropean integrated digital network
service.

The specification for full integration of
Buropean ISDN systems will be published before the
end of 1989, freeing users to invVest in equipment
wi_h no chance of redundancy.

A memorandum was signed in London by 18 PTT4
members of the European Conference of Posts and
Telecommunications (CEFT).

A BT spokesmdan 3ays that as far as the general
public i1s concerned there are not likely to be
applications of ISDN before the end of the century.

ISDN will be of most benefit in the corporate
sector, providing large companies with the means to
transfer very large amounts of data (uickly to
anywhere on the network,




Hign resocliution coleut graphios, tor instance,
teguite huge amounts o Jdatae and need 1o be sent
drgitally over high condwidin ecdia.

Mote frenjuentiy, IDDH acoaamadates o wide range
O services over the same line.  Voice, data,
videotex, tax and viieo telephony can all be
tntegrated.

8T alteady provides these services in major
United Kingdom comterc:ial centres.

The Memurandum 5! nderstanding includes three
requitements. The f:irst is that all signatories
will provide a4 commun range of services, along with
a list of optional services that will meet the
common standa:ds.

Second, it wiil support common standards for
customer eguipment, so that for instance any
terminal made to the agreed standards will work in
any country in which the operator has signed the
memGrandum.

The third reguirement is to interconnect the
national systems tu make an international set of
services.

The United Kingdom, France and the Federal
Republic of Germany all provide iSDN services, but
there are several difterences in approach.

The Memorandum of Understanding, which is now
in force, is signed by 1B countries covering over
350 million people.

Standards for customer equipment will be
handled by the European Telecemmunications Standards
Institute, set up last year by CEPT.

The institute includes national
telecosmunications administration operators,
industrial representatives, users and research
bodies. (Source: Computer Weekly, 20 April 1989)

Safety standard ou the way

A United Kingdom-led international standard for
safety-critical systems will be published this
June. Developers and procurers of the systems are
at present bereft of standards to work to, even
though computers are used increasingly to control
anything from civil aircraft to medicat equipment.

Representatives from the USSR, the
United States and Japan are among the members of the
Internatidnal Electrotechnical Commission (1EC)
group which has developed the 184-page standard.

As of June the standatd can be used as a
reference in courts of law.

Users say the present United Kingdom *"standard”
in the form of the Health and Safety Executive's set
of documents called Electronic Systems in Safety and
Related Applications, are inadeguate for complex
sately critical systems,

The k7 standand which hay been four yeafs in
the making 15 tntended tor all non clence and
non nucledr applications, but at hay "d44% 90 per cent
commonality® with the emesging Unsted Kingdom
detence stantard oo Shy,

It stipulates that developers have o have the
quality assarance yitem 150 2001 an place, and
covers proceduces for oareas ancluting specitication,
project managewent, valsdation and verifacation and
maintenance,

It {1585 approptiate technigues depending on
how potentialiy hazardous the application is.

Once ndustery comsments have been processed, at
will tuke until March 1936 to achieve the full
standard. Meanwhile systems D run chemical plant
prodaction, and contro! car brakes continus to
appear, written to insubstantial, 3d hoo stacdards.
(Source: Computer Weekly, 3 May 1989)

IGES: The must widely used data exchange
standard among United Kingdom manufacturers is
Initial Graphics Exchange Specification, developed
by the United States National Bureau of Standards.
Version 1 ot IGES appeared in 1980 and one CAD/CAM
consultant describes it asc being based on
“punch-card thinking~.

Soon after it appeared, bo:h the French and
Germans produced their own versions to overcome what
they sav as the drawbacks cf 1GES.

SET: The Freanch version of IGES, called SET,
was developed by the aerospace inudstry and is
now widely used in France.

VDA-FS: The name of the version produced by
the West German car industry. It is wvidely
used in both the Federal Republic of Germany
and the United Kingdom. (Source: Computing,
29 June 1989)

Steering a path in a standards mace

As manufacturers rely mcre and more on
suppliers to collaborate in the design process, the
need to exchange data between CAD systems is
growing. And with it, all the headaches of sending
data between incompatible systems are on the
increase. Given that much of the data CAD users
need to exchange is in the form of complex two and
three dimensional models, the difficulties are
magnified.

One way of overcoming this problem is for biy
manufacturers to insist that all their suppliers
have identical CAD systems to their own. However,
for suppliers who deal with more than one
manufacturer, this is not feasible.

Another option is to use direct translators,
which convert the data files from one system to the
format required by the other. Although fast and
effective they are expensive and specific to a
single pair of systems.

The third solution - and the one most
fashionable at the moment - is to use standard data
exchange formats. These are neutral formats into
which the data from the sender’'s machine is
translated, and from which the receiving system
reads the data. But even with these there are
problems.

First, diffterent CAD systems have different
functrons, so one may have 24 types of lines and th
other may have only three. To send a diagram from
the system with 24 1ine types to . other would
mean teducing the number of line types used to
three.

Another problem 15 that because the data
caochange standard most often used, Inttial Graph
Exchange Specification, covers so much ground, no
aone supplier has amplemented the whole of the [GRD
tnatead they have gl amplementaed
subsets of 3t. This means that while two supplie:

specification



may both clatm to have IGES systeams, thetr
may have littlie in commen. To add to these
dirrticultres, the I[GES specification itsell s
wriitften in such a way that it can be interpreted
ditterently by Jditletent people.

Systeas

Gilven the shortcofings In exilsting Jdata
torsats, the whiole business of data exchange is
Ccostly and time coasuming, with pleanty of rooe tor
error.

In 4 bid to overcume these problems. the
International Standards Organization is developing
ancther standard, knowa as Standard for the Exchange
of Product Data, (o replace existing ones. This is
being heralded by some as a knight in shining
armout, coming to the rescue of distressed CAD/CAM
users.

Howevet, 1t 15 still only at draft proposal
stage, which means 1t is being assessed by all the
countries involved. Under the painfully slow
international standards process, their views will be
incorporated into another draft proposal and the
whole cycle will be repeated until a consensus is
reached.

Dr. Charles Jlarke, Jdirector of the European
Industrial Automation group at Dataquest, thinks
this will take a long time: “Any standard which
depends heavily on the co-operation of people in a
committee takes forever. Meanwhile users tend to
take short cuts.”

But Howard Mason, chairman of the
United Kingdom committee involved with STEP, is
optimistic about the impact the rew standard will
make: “Ir a couple of years' time STEP will offer
equivalent functions to IGES, but unlike IGES it
will be able o move forward with CAD technology.*®

Supporters of STEP say that because it is being
developed with the help of CAD/CAM suppliers they
will be able to implement it far wore quickly than
they have done with IGES. Another factor in STEP's
favour is that the United States Department of
Defense has said it will make the United States
version of the standard, Product Data Exchange
Specification, mandatory for all defence contractors.

In order to boost STEP's progress further, the
CAD/CAM Data Exchange Centre is planning to have
validation »nd testing ready for when STEP is
published. Fowler says that because of these
factors, the move from existing standards to STEP
will be much easier for users and suppliers than
trying to keep up with with IGES, SET and YDA-FS.

In a bid to get to grips with the practical
problems of using IGES, the Soci2ty of Motor
Manufacturers and Traders ran a project, completed
last January, involving six pairs of companies with
a commercial need to exchange CAD/CAM data on
incompatible systems. Each pair exchanged data and
“reposted bugs to the suppliers involved.

The Al CAM Lystems they used were 1BM's Cadam,
Computer st aion’s CADDSYX, GE Calma’s DDM,
Intesgraph’ s TGDS and MeDonnell Douglas’ Unigraphics.

One: 2 the
methodology
data exchange,

aims ol the t wasi (o
to guide users on how to
how to petform the
and how to 1dentify etrors in the
date oand them to the supplier. This
methodolaogy was upe with the help of the (AD CAM
Data GMMT 15 encoutaging
manufar tuters

frees Jen set up o
prepate tos
eichange itselft
translation of
tepot t
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Eachange Cent re,
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Menwhile, the Uusta Exchange Cent 15 beinyg
tunded by the Deparlment of Trade and Industry to
set up testing and validat:ion services to- CAD CAM
systems conforming to IGES. It 135 also wourking un a
European Commission tunded project to harmunice
conformince testing tor IGES with testing ftor SET @n
France and tor VOA-FS in the Federal Republic ol
Germany to be cuapleted by the end ot 1991,

As manulacturiag industry becomes mure
dependent on CALD TaM, so 1ts reliance on data
exchange will increase. Pressure on systems
suppliers to tighten up their adherence to standar is
may grow to the point where 1t car no longer be
ignored. (Source: Computing, 29 June 1989}

Legislation

Programmes may retain copyrights

The United States Supreme Court has unanimously
decided that such independent contractors as
computer programmers can retain the copyrights to
their works. Intended to be a clarificarion of the
Copyright Act of 1976°'s work-for-hire doctrine, the
decision specifies that the independent contractor
retains the right to the work he/she does unde:
commission unless otherwise specified in a
rontract. The paucity of skilled programmers and
tine high cost of employee benefits are expected to
cause continued use of independent programmers,
according to E.R. Schacter, computer-law eipert
(New York, NY) and other sources. The Computer and
Business Equipment Manufacturers Association had
opposed the ruling. stating that the decision is
against industry practice. The decision will resuilt
ir *more proionged and complicated® contract
negotiations, according to R.J. Palenski, general
cuunsel, ADAPSO. (Extracted from Computerworld,

12 June 1989)

California acts on privacy protection

California is considering radical laws
protecting the individual against powerful
information technologies that could become models
for similar legislation in the rest of the
United States and other countries.

More than a dozen bills are being debated which
aim to increase individual privacy, prevent the
illegal collection and distribution of personal
information, stop the sending of junk mail via fax
or electronic mail, and reguldte organizations that
collect information on individuals.

Bill ABS39 would designate personal information
as an individual property right. It would severely
limit the collection of personal data by
organizations and the distribution of that data over
computer networks.,

It would aiso set rules for the organizations
involved in such collections and give individuals
the right to see any information about them in daty
bases.

Another bill propoeses
base of peopie who do not
calls

the creation of a 4ty
want unsolicited phone
from telematketvrs.,
Bill 576 wouid otop tiansmission ol
to people’s taaes and electionie matl
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Computer Criminals would be
register with the Jjustice Deparftment
lead to their Jdeportazion. (Scurce:
4 May 1989)
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Compaatitnog.

Sultwate pirates 2cfuss the worid
tite from new United States Goveraseat
which is also eipecvted to benefit Uni
Eutopean solftware producer:.

~
4
e

Five developing countries ftace the th
trade sanctions under the new Trade and
Jomapetitiveness Act if they do not take steps
protect software copyright in the neit s:ix aso:n

e

hs.

Italy, one of the top Zour industrial naticns
in Europe, has also been singled out for special
attention and only escaped being put on the priority
lList because of its positive response to recent
iegal action against Italian companies by the
Jnited States Business Software Association.

The association says software piracy 1n ltaly
1S costing software firms $500 million a year.

Italy is instead being put on a list ot
0 countries which will be apprcached by thne
inited States Government for talks on intellectual
roperty protection.

This list also includes European Cosmunity
‘ountries Spain, Portugal and Greece.

The five countries on the priority list are
aiwan, China, Brazil, Mexico and Thailand. These
:re costing United S-ates firms around $700 miliion

year in piracy of software, films, music and
ooks, with China the worst offender at

:418 million. (Source: Computer Weekly,
- June 1989)

European Community copyright move under fire

United Kingdom software houses are up in arms
sout a clause slipped into the dratt directive on
>pyright from the European Commission which
nreatens to cripple smaller suppliers.

The clause, which was added without
>nsultation with United Kingdom representatives,
zates that when software is commissioned under
>ntract the supplier’s client has automatic rights
“ ownrrship.

This directly contradicts the current
ited Kingdom lak on copyright, which assures that
nership of software rests with the author except
1 special cases where companies agree special terms
th their clients.

The Department of Trade and Industry says it
11 push the United Kingdom case in Europe.
ource: Computing, 8 June 1989)

X. RECENT PUBLICATIONS
et ry of UG companies

United Natlons measjers whoo are o - %o
is1de information” on potential
panies based in the USA may b
475 Lusiness directory of UL private and pand o
panies 1989, Over 90 per cent of the
roximately 920,000 businessen Liste! g
ety are private companien which

Cotinalting

tnternsted 1

the

PR 1
HEAEAN M

o ot

their Zinancial status to the public, and the
publishers, Gale Resedrch Inc., boast that
tntor=mgtion on eack company has been individoaliy
verilied.

gntries incliude: company name,
ciecutive ofticer, sales volume, number of
and other details. The three volumes
which make up the Directory are available as a set,
for SUS 345, Aay two volumes are available at a
vitve of SUS 735, while Volumes I and 2 cost
SUS 395, and Volume 3 SUS 595. For further details,
please cuntect: Gale Research Inc., Book Tuwer,
Dept. 77748, Detroit, MI 48277-0748. (Source:
ACCIS Newsletter, May 1989)
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The influence of optical disc media on the
distribution, packaqging and stcurage of information

A research report prepared for the European
Association of Information Services (EUSIDIC) by The
Information Partnership in association with CIMTECH,
the UK National Centre for Information Media and
Technology, looks at the influence of optical disc
media, in particular Compact Disc, Read-Only Memory
(CD-ROM) and Write Once, Read Many (WORM) discs, on
the distribution, packag.ng and storage of
information.

The two-year EUSIDIC project, of which this is
the final report, was started at a time when the key
optical disc medium appeared to de CD-ROM, but as
the project progressed it became evident that, while
read-only discs would have a major influence on the
way in which information would be packaged and
distributed, they would have little impact on
storage and archive applications. In the second
half of the project, therefore, considerable effort
was devoted to an investigation of the potential of
WORM discs.

To EUSIDIC member organizations, the study is
available for S00 pounds c:erling; othervise the
price is $#750. Additiona: cop’-s will be made
available for §150. Further details are available
from: EUSIDIC, 9a High Street, Calne, Wilts.,

UK SN11 0BS. (TP +44 249/814 584;
FAX +44 249/813 656). (Source: ACCIS Newsletter,
May 1989)

New directions in telecommunications policy

Communications policy has been a fertile arena
for testing theories of regulation, subsidy and
incentives, free speech, political participation and
the public interest. The capacities of new
communications technology have changed markedly
since much ot the governing legislation in the
communications field was written. Such change is
likely to continue, with considerable impact on
specific communications sectors and in
communications policy.

A two-volume set of essays entitlied MNew
directions in telecommunications policy will be
published in June 1989 by the Duke University Press.
as a4 review of telecommunications policy in
transition., They analyse public policy problems of
concept, scope and judgement 10 communications
proliey, problems an specific media industries,
wider public policy concerns intersecting with
cormanloat 1ons .

andd

Edited by Pauls R. Hewbetg, the
set louks at Regulatory policy:
mis: media.
poliey and
(hardbhack)

W liimer

first volume in
telephony and
The second deals with Information
veonomie policy.  Prices are as follows:
Set:  $US 99.%0; ‘Velume One:  SUS S0;
sHs 5n; solthacn) SUS 37.50;

the

Twa: Set:




-

Volume Une: »Un

Two:  SUS P9.uny.
Fur antormation and crders contact: buhe Tiniversity
Press, 8697 Coliege Station, Dutham, MNorth Catoling
277098, USA. (TP ¢l 31% o83 J1'3; TY ¥UIEIY).
(Seurce:  AJCTS Newsletter, May lusw)

Suflave mount packages

A report published by The Infurmation Netwoik,
San Francisco, Calif., predicts that surface mount
packages will increase trom [7.3 per cent o the
world-wide market in 1988 te 1./ per Cent an 1943,
This represents a compound annual growth rate (CAGH)
of 36.5 per ceni. The report - titied "VLSI
Packages -ad PCE Markets™ - also predicts that usmit
shipments of through-hole packages will exhibit o
CAGR of -1.5 per cent within tne same time frame.

In 1988 the worid-wide market .ot platic
packages was $3,468.2 million and i1s expected to
grow to $2,849.4 million in 1593 due to decreases 1in
the costs of packages. The report says that the
average selling price of all plastic packages will
decrease from 13 cents to 6 cents.

The ceramic package market will grow ftrom
$5,324.2 million in 1988 to $14,569.6 in 1993. The
average selling price of ceramic packiges is
expected to grow fiom $1.32 in 1988 to §2.38 in
1993. The ceport also forecasts that th: shipment
of packages containing over 100 pins will increase
from 0.4 per cent of total packages 1n 1988 to
1.8 per cent in 1993. (Reprinted with permission
from Semiconductor Intermational Magazine,

June 1989. Copyright 1989 by Cahners Publishing
Co., Des Plaines, Il. USA)

CDS surveys pest control data bases

international Developmeunt Services has carried
out a survey in collaboration with the UK based
specialist consultancy company, Vital Information
Limited, on crop protection data bases and their
accessibility. Funding for the data bases survey
came primarily from FAO and CTA, the Technical
Centre for Agricultural and Rural Co-uperation.

They found that the field is dominated by a
few, large, online, life science, agricultural or
pesticide information data bases. There are many
lists of pests and crops usually generated and held
in personal computer files. WwWith few exceptions,
direct access to these smaller data bises is
difficult tor outsiders. Access to data bases by
researchers and information scientists in the
developing world is difficult, despite the fact that
at least a quarter of the data bases surveyed
contain material mainly from those areas.

Several software packages for “expert™ or
"knowledge” systems for crop protection exist but
Jdevelopments are at 4an early stage. These systems
tuke the inquirer step by step through, say, 4 pest
identification exercise. When they become available
they will be important diagnostic tools for
extension services, for trainers and researchers,

The CDS sutvey taioped wide g Sl
Crop protection and encioarental data L,
avatlable o anyone;

Data basen avatiable a2 Loveend et
groups;

e and government souroe
Jideotest and eapert oy ter,

Softwate wontoes avalbial ot the puibedb e,

'y

CDY rdentilied B9 agricultueral Jdata bases, of
whitoh 2o related to pesticides and the:r use. A
turther U wele jencral Jdata bases byt with o w:.tul
[ Juntent.  Jdthers covered pest and
crop listz, quarantine and expert systems or crop
management DroGLams.

Crop SRS

Pest.cides are weil served by data bases and
the majouity are avatlable to the public online.
Hoth national and regional data bases are well
developed, indicating the ievel of interest among
comaercial companies, legisiators and the general
public.

Pest aud crop lists are less accessible. Most
have bee: developed by organizations and university
Jepartments for their own purposes. And no
quarant ine information is available, though FAO is
developing a data base which may change thac.

There are no obvious gaps in the coverage of
the literature on crop protection. But
accessibiiity is a barrier, particularly for
developing countries. Few of the crop protection
data bases surveyed can be described as user
friendly, says CDS. But it is optimistic that more
in-house systems will become accessible. However,
authors are ambivalent about allowing access to
informaticn until there is a better relationship
between the selling price of online services and
printed copies of directories and other publications.

Dratt copies of the report, entitled A Survey
of Electronic Databases in Crop Protection, were
included in the information pack of all delegates at
the International Crop Protection Information
workshop. The final version of the report is to be
tncluded in the proceedings.

XI. SPECIAL ARTICLRE

Impact of technological change on software
development: implications for the LDCs and NICs
by Dr. Robert Schware® - April 1989

1. Introduction

The world-wide computer industry has been
characterized since its inception by continuous
innovation, improvement and rapid change. These
developments have resulted in the growing importance
of software - the programs that run computers and
allow them to communicate with each other through
data networks. Developing (LDCs) and newly
industrializing ccuntries (NICs) seeking a share in
the burgeoniny global information industry are
promot ing the developmen® of their software
industries through a variety of policy and
institutional measures. At the same time, a growing
number of US and Western Buropean software firms and
non -software firms (such as aircraft and financial
service providers) are beginning to develop software
overseas, often for foreign as well as domestic
markets. :

Information
in the World Bank's Department
cotnology and Facilities,
PBIB N Street, Now,, Washington, Do, 20433 UGA.
The World Hank 4 e not accept responsibility for
et herean, which are those of the
et ot Le attributed to the World
Hank ot to 1ty atitltated organizations.  The
finding., interprotations and conclusions do not
necesaatily tepie ot official policy of the Bank.
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The world wide software tndustry 13 stild
ruch an industrie nouveau. Any assessment
world wide software marketl has to tely on
incensistent and unreliable data. This makes
projections of future sottware products and services
an exceedingly risky undertaking. Nevertheless,
such projections have been made, and they tange froum
$US 70 billion to 3US 180 billion by 1990. 1

very
the

(O34

scanty,

Five major forces are now promoting rapid
changes in the world-wide software industry:
productivity bottleneck in programming, with
sottware and software-related support activit:es now
accounting for the overwhelming percentage of total
system costs; (b) the global battle for operating
system standards; (c) the move away from single
vendor solutions as the typical way for
organizations to meet their information syst.ums
needs towards customized, integrated, multi-vendor
hardware and software solutions; (d4) the increasing
empha-is on software production and sales by
hardware vendors, leading to increasing
concentration by large- and medium-sized firms; and
at the same time (e) an expansion and fragmentation
of the industry resulting in a large number of
:ndependent software vendors.

(a) a

Technoliogy, defined brecadly as procedural
methods, organizational modes and technological
knowledge used to trarnsform inputs into outputs, is
becoming an increasingiy 1coportant element in
international competitiveness for software firms.
This paper examines the impcrtance of organization
and management of the software production process
for firms. It reviews some new software management
practices being introduced by firms to control costs
and improve the quality of both the final products
and the process of developing software. Some new
technologies that will affect the entire software
production process and that will require a
reorientation in thinking about investment and
technological options are also examined.

2. Software development management

Software firms in developing countries and NICs
alik~ are still strugqling with inappropriate tools
and methods in the software development process.
This problem is due to: (a) lack of experience;

(b) lack of knowledge or discipline; (c) difficultry
of measuring the develc;ment effort accurately;

(d) implementation of designs whose poor quality
does not surface until the finished product is
either tested or installed for operation; and

(e) high life-cycle costs resulting from a system
that was not designed for reusability or
maintainabilipy. Without established process
methods and techniques, firms often solve the same
problems over and over again. The average large
software project continues to cost twice as much as
its initial budget and is completed a year or more
behind schedule; approximately 25 per cent of such
projects are never completed and the remaining

75 per cen! require inordinate amounts of
maintenance.

A malor pruemise in software development
management is that the quality of a4 piece of
sultware 15 governed largely by the quality of
process used to develop and maintain it.  In g
"mature® procvess., the methods, technigues and
technology are used etfectively and produce
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teasonably cunsistent resuits.
Gquality and productivity occur in part from

But in an immatute software develoupment
unpredictable results occur: formal
procedures, cost estimates and project plans are
lacking:  and technology is used on an ad noo

basis. The prospects for the NICs in software
Jdevelopment wil! Jepend increasingly on the
processes carried out in the software life cycle.

improvements in

automat ion.,

provess,

There s considerable middle ground between
these two crganizational extremes. An ideal
maturity model (illustrated in tigure 1) by which
tirms and crganizations can judge the effectiveness
of thelr software development process has five
maturity levels: (1) initial, (2) repeatable,

(3) defined. (4) managed, and (5) optimized. 2/

l OPTIMIZED

l MANAGED

DEF INED

‘ REPEATABLE

' INITIAL
L

Figure 1. Software Maturity Model

The initial process level. A firm has
ili-defined procedures and controls. Typically, it
operates without project controls and does not
integrate tools and techniques with the process.
Coding and testing are dominant activities.
Established procedures, if they exist, are usually
abandoned in a crisis.

The repeatable process level. A firm has
established basic project controls, such as project
scheduling, coding standards, product assurance and
change control. Mechanisms are in place for
ensuring that the design team understands each
software requirement. Statistics may be gathered on
software code and test errors. The strength of the
firm may also stem from itc prior experience at
doing similar work, but it may face major risks when
presented with new challenges.

‘‘‘‘‘ Standards and
methods tor technical and management activities
resuited o softeare development are established at
These specifically include design and
teviees, Lialning programmes and incredsed
Grgpsniuat ional

thin feve,.
Coader
toaus on sottwate =ngineering,

inclu g measuring specific tasxs in the process.

Geme Ghoer? 3int les temaln about the value of the
e tement 5, the best ones to use and the
Approptiate ftesponae Lo teviews.

Hamphrey and Sweet (1987), pp. 5 6.




_____ A tirm typically
has a minimum set Of process measurements tor each
stage in the softwiare lite cycle, and it conducts
extensive analyses ot the data gathered Jduring
reviews and tests. Automated tools and techniques
are used increasingly to control and manage the
development process, as well as to support data
collection and analysis.

L Firms at this
level have achieved a high degree ot control over
their process, have automated data gathering and
typically have a method tor improving and optimizing
these operations. This includes identifying and
replacing obsolete technologies, more sophisticated
analvsis of the error and cost data and the
introduction of error cause analysis and prevention
studies. 3/

The optimized process level.

Some firms and organizations, particularly in
the United States, are beginning to use the maturity
model to assess their software development process
and software management. The importance of such
assessments is to indicate the maturity and
technological levels at which a firm is operating.
More importantly, it may iadicate the strong and
weak areas of a firm's software development
capabilities, thus identifying immediate improvement
priorities, interim improvement goals and progress
meisures.

One implication of the maturity process model
for software producers in developing countries and
NICs is clear: technology and managing the process
of engineering tangible products will become
increasingly important. An understanding of the
maturity model and how it might be of practical
benefit should be a clear research priority for
software firms and for various government sponsored
research programmes.

2.1 Software assessment standards

Standards for software engineering will take a
long time to develop. But with the rapid
technological change and increasing competitiveness
characteristic of the software industry, government
agencies and other large purchasers of software are
using new technigues to evaluate contractors’
abilities to develop software according to "modern”
software engineering methods. Corporations, also
mostly in the United States, are using the new
evaluation techniques to assess their own ability to
create “"critical”™ projects and to assess their
overall competitiveness. One methodology, developed
by the Software Engineering Institute of Carnegie-
Mellon University for the US Air Force, examines a
contractor's capabilities in: (a) organization and
resource management, 1i1ncluding software engineering
training and the adequacy of support facilities;
(b) software engineering process and management,
which includes the scope and use of conventions,
formats, procedures and documentation during the
various software development phases, software
quality control and data management; and (c¢) the
tools and technologies a contractor may use in the
software engineering process.

Since this new methodology has become only one
additional part of the criteriao ftor procurement, it
is unlikely that 1t will create a iadical change in
the contractors who are selected for software
development projects. But the evaluations wil
probably lead major software companies to manadge

3/ Humphtey and Sweet (1987), pp. 24 30,

thelr software development process more closely. An
awareness of softwire producers of these evaluat:ion
methodologies 1s important to tuture software
development.

Raising some ot the guestions presented in
various methodologies 4/ may improve the software
development process in software tirms and to some
degree enhance tueir competitiveness in
international export markets. These methodologies
are usualiy concerned with standards and practices
of software firms in the following areas:

- Organization and resource management,
including quality assurance, process
management, configuration control and the
quality and quantity of resources;

- Software engineering process and its
management, including the scope, depth and
completeness of the process and how it is
measured, managed and improved; and

- Tools and technologies used in the software
engineering process, e.g., computer tools to
measure test coverage, to analyse
cross-references between modules and to
design and debug code.

2.2 Software metrics

The state of software metrics, or measurement,
is still somewhat immature and imprecisely defined.
None the less, measuring software and software
development can lead to substantial benefits for
reasonable costs. Short-term productivity
improvements, as well as the establishment of a
common development environment, have been reported
by companies that use software metrics. To many
project managers in software companies, software
metrics are a means for more accurate estimation of
project milestones, as well as a useful mechanism
for monitoring progress. S/

Basically, software metrics are a way of
measuring the various attributes of the software
development process. Attributes include the size of
a program, its cost, the number of programming
errors or defects, the level of difficulty or
complexity of the project and the method of
communications required between members of a project.

Figure 2 shows an example of using software
metrics in software development in what is usually

an igncred activity: documentation. Documentation
70
100%
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Detects K Source Lines
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Investig implem Documen Tots
Figure 2. Introduction of Softwdre befects
(from IBM and THRW studies)
4/ Bee, for example, Humphrey and Sweet (1987)
snd Kelluner and Hansen (1988).,
5/ Caswell and Grady (19817).




is frequently o low priotity activity 1m software
development. Yet in two studies at IbBM and THW,
overall quality of sottware is very much a
of Jdocumentation. As the tigure suggests,
25 per cent of all sottware the
studies were in documentation delivered to
customers. o’

the
tunction

Jeteots in twes

Many tools are available some 10 the public
domain - to assi<t in collecting and examining
measurable resulis during the various development
stages. An earlier issue of the Microvelectronics
Monitor {number 24, 1987/1V) describes some of the
available public domain software. For example, the
US National Aeronautics and Space Administration
(NASA® offers more than 1,100 computer programs
throu,n its Computer Software Management and
Information Center (COSMIC). A program called
SOFTCOST estimates software size, implementation
productivity, recommended staff level, probable
location, amount of computer resources required and
amount and cost of software documentation. SOFTCOST
is designed to provide project managers with a
compar isor. between their expectations of a project’s
development and industry-based statistical
expectations of that project. The software metrics
data provides an additional basis for budgeting time
and effort to a project.

A complete integrated set of tools does not
exist. Figure 3 illustrates what Hewlett-Packard
considers an ideal software development environment,
which s reinforced by tools and metrics. The
central data base provides a common control
mechanism for all important parts of a project. 7/

"Successful” integration of collection and use
of software metrics into the software development
process is the main objective of firms using such
tools. The time factor involved in learning tools
and incorporating them into the entire development

S

process has been the primary obstacle ot their
implementation.  For example, the history of the
Hewlett Packard Sottware Metrics Councii that
1t took roughly three years of collecting and
analysing data using soltware metrics betore there

shows

were sutticient data available to show measurable
tremds tor the entire otganization. 8°
2.3 Sottwate ish management

in the avionics
instructed the
it crossed the

Several AYo, an error
tur the F 1o jet tighter
plane to tlip upside down whenever
cquatour.  In separate i1ucidents, sottware “bugs®
have been responsible tor the deaths of patients
when an irradiation unit for cancer therapy
generated "inapproptiate” doses. More recently
(1988), American Airlines lost an estimated

SUS 90 million in ticket revenues because its
passenger reservation system indicated that aircraft
had sold out of discount fares when such seats were,
in fact, still available. The list goes on and on.

yeurs
sultwate

Like many fields in their early stages,
software engineering has had and continues to have
its share of disasters. Most assessments of
projects with large, critical and complex software
sysiems that "failed"™, particularly in banking, air
traffic control, nuclear reactors, chemical plants,
medical technology and defence and aerospace
systems, have indicated that software-related
problems would have been avoided or at least
significantly reduced if there had been an explicit
early concern with identifying aund resolving
high-risk elements. Frequently, these projects were
swept along by a tide of optimistic enthusiasm
during their early phases, or by enthusiasm for new
software capabilities,

Risk management is an emerging discipline that
provides techniques both for risk assessment (risk
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identitication, analystis and privritization) and
risk control (risk menagement, planning, resolution
and monitoring). To ameliotate the potential
ptoblems caused by the relative unreliability ot
suftware systems, the US Jovernment 1s increasiagly
tejulring risk management plans of software
contractors (f£or example, the Federal Aviation
Administration's Advanced Automation System and the
sottwate for the US Atrforce Small Missile Systemj}.
Sottwate risk manacement 1s also being instituted
within US industry.

Table | provides a list of risk items in
software projects and technigues in the software
life cycle that have helped software projects avoid
disasters. 9 It i3 theoretically conceivable that
a project could face all of these risks. Some of
the soitware risk management techniques may appear
familiar to sottware developers, although they are
usually applied in an ad hoc fashion. Provisions
for risk management should be made in the planning

51

process by soltwate iims, partticularly those
designing largye systems €ith g number ot
independently modifiable subsystems and i1nterfaces
with other systems.

3. The impact ot new techuvlogies

Research and development eftorts in soliwate
engyineering have produced new methods that show
promise for improving programmer produstivity and
sottware reliability. As the software industry
gradually becomes less labour-intensive over time,
the quality and availability ot skilled labour wiil
become more impurtant than labour costs. Piessures
on the quality of software labour matkets will
increase competition among NICs, as weil as between
NICs and developed countries, for skilied labour n
software production. But the introduction and
adoption of these new techniques is difficult and
expensive, and they are thus adopted bit by bit as
project budgets allow. 10/

Top ten snftware risk items

Table 1.
RISK ITEM
1. Personnel shortfalls
2. Unrealistic schedules and budgets

3. Developing the wrong software functions

4. Developing the wrong user interface

S. Gold plating

6. Continuing stream of requirements changes

7. Shortfalls in externally-furnished conponents

8. Shortfalls in externally-performed tasks

9. Heal -time performance shortfalls

10. Straining computer science capabilities

“ Boehm (198), pp. 1O 11,

RISK MANAGEMENT TECHNIQUES

Staffing with top talent;
building; morale building;
prescheduling key people

job matching: team
cross-training;

Detailed, multi-source cost and schedule
estimation; design to cost; incremental
development; software reuse; outside reviews

Organization analysis;
early users' manual

user surveys; prototyping;

Prototyping; scenarios; user characterization
(functionality, style, workload)

Requirements scrubbing:
analysis; design to cost

prototyping; cost-benefit

High change threshold; information hiding;
incremental development (defer changes to later
increments)

Benchmarking; inspections;
compatibility analysis

reference checking;

Refe ence checking; pre-award audits; award-fee
contracts; competitive design or prototyping;
team-building

Simulation;
prototyping;

benchmarking; modelling;
instrumentation; tuning

Techrical analysis;
prototyping;

cost-benefit analysis;
reference checking

i0/  OTA (1985), p. /o,




3.1

Automated sottware development aids

sott: -~ life
Cyvle has been stretched, shrunk and otherwise
me3lfied since 1ts inception in the early 1970s.

; stages ot software production -
specitication, design, coding, testing and
fmoainterance remain, but efforts are under way to
and autumate many aspects of the software lite
cywle.s 13 Lower development and life cycle costs
are be ng tealized through better structured and
docur cuted sottware, program support library
procvedures, diagnostic aids, environmental
simalators, test data management systems and
applicaticns generators. Such tools and techniques
suppusrt different phases of the life cycle. Some
tosls support the early phases in the form of
actomated diagram drawing, screern painting and error
checking. Others give assistance by automating code
gene ation and documentation.

The conventional "watertall®™

¢ major

a.ltlel

szeable applications programs can now be
gene. ated using a very small number of user-language
directives, which means that developing software
with applications generators can be a far more
cost-effective pursuit than hiring programmers to
develop software one instruction at a time.
Applications gei.erators are also valuable for their
ability to develop quick prototypes of a desired
software capability.

The emergence of applications generators
orlented around a data base management system and
report-generation capability has created an
attractive approach for both s/Hftware productivity
gains and for soitware customization. Some US and
European firms using these tools have improved
productivity by factors of two to as much as 20
across various phases of the software life cycle. 12/

The facilities in three different toois - one
complex, real-time computer systems, the others
business applications (“"Auto-G", “"Excelerator”,
and the "Cortex Application Factory”) - now in use
are listed below to illustrate the variety of ways
in which software automation currently increases the
productivity of software of ail sizes and types.

tor
for

Auto-G, produced by a srill UK company,
hdvanced System Architectures (ASA), is so far the
only non-American system design tool that has been
evaluated and supported financially by the US
Strategic Defense Initiative (SDI). 13/ The company
focuses its operations on high reliability, high
security real-time computer systems for tele-
communications, aerospace or defence applications.

4

il/ The "US Defense Science Board Task Force
ol Suftware” Report (1987), for example, recommends
the removal of "an, remaining dependence on the
ausump lons of the 'warterfall' model, and to
Institutionalize rapid prototyping and incremental
development . A number of alternative software
site cycle models have evolved over several years.
although each of these alternative
the difticulties ot
spproach, especially the fact that the
Feateel b sdequately address automatic
Projratnmtieg capabilities and "knowledge-based
Soltwate asniatance capabilities”, each has its own
wet Lt challenges and difticulties to resolve.,

Howeyvei,
tpptoesches degis Wwith some of
the waterfall
et

it Busipenn Bottwate deview (1987), pp. 29 30,

b Advancesd Gystem Atchitectures, Lid.

Autu G uses 4 tormal graphicai notation, G, to
enable sottware engineers to build a system on a
workstation in stages, from reguirements
specificatior to code generation. Wwhen the design
ts complete, the Auto-G toolset provides a code
generator that converts detailed design
automatically into a fariety of programming
languages, including, for example, C and Ada.

The facilities Auto-G provides include:

- Menu-driven,
symbols;

on-screen selection ot design

- On-screen editing;
- Full graphic manipulation;

- Hard copy output to low-cost graphics
plotters;

- Automatic checking of logical consistency ot
design.

Excelerator has four basic facilities for
automating systems analysis and design tasks:

- Automatic diagramming tool for drawing
structured diagrams, such as data flow
diagrams, structure charts, data models and
control flow diagrams;

- Scrcen and report painters for prototyping
user interfaces;

- Integrated dictionary for storing and
cross-referencing all systems analysis and
design information;

- Automatic checking and reporting the
completeness and consistency of structured
diagrams.

The Cortex Application Factory is used by
systems analysts and programmers co develop and
maintain medium-to-large information systems. It is
used to lead a developer through the steps of
software development and includes features similar
to those of the Excelerator, including:

- Screen and report painters for prototyping
user interfaces;

- A dictionary for storing documentation about
a system;

- Automatic checking fo. completeness and
consistency of program specifications;

~ A code generator capable of automatically
generating 95 per cent of the program code
from program specifications;

- Automatic program documentation generator.

Once completed, the applications are translated
into machine code Ly o optimizing compiler for tast
computer run time and greater machine efficiency,
Applications developed with the Cortex Application

Factory range from such bread and butter
applications 435 sales tracking, order entry,
account ing, inventory and payroll to more esoteri

applications, such as reginnal price trend tracking
tor commodsties and orders tor materials
in bulk fibre manutacturing plants.
range in size trom o few files,
than S0 data ticlds to

monttorin.g

Applications
and

several

SCreens Tess

b ger thone with
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hundred tiles and screens
fileds. 14/
figure 4.

and thousands ot
The "Factory” is itllustrated in

Engineered applications generators can produce
major benetits in productivity and ease of
implementation, 1se and maintenance 1t _accompanied
with good trawning and providing unexpected problems
do not occur. Quantitative benetits include
reductions in system life cycle costs and rapid
development ot prototypes to ensure quick turnaround
for end user assessment. Amony the possible
qualitative benetits are the generation of
documentation directly from specifications rather
than program code, rapid iterative prototyping and
greater control ovar maintenance.

Automated software documentation management
tecaniques are gradually being introduced to
software engineering to improve the quality of both
software and documentation. It takes an average of
three hours to produce a page of software
documentation. 15/ The cost of on» employee's
labour-year in the mid-1980s is approximately
$US 100,000, so one hour is worth approximately
$US S0. Thus, a 500-page software document that may
be obsolete by the time it is finished can represent
a cost of $US 50,000 to $8C,000. Code and
documentation management systams are particularly
useful in very large software projects (more than
100,000 lines of code). These systems automate
routing and distribution of documentation
cross-referencing and status reporting for code and
documentation changes. 16/

Some tools now link hardware and software
desig::. For example, an integrated set of tools -
C compiler, optimizer, assembler, linker, simulator
and debugger - developed by Quantitative Technology
Coip. allows engineers to evaluate design iterations
of both hardware and software without waiting for a
final version of either. A simulation informs the
hardware team how design changes will affect
software-execution speed before a prototype is
built, and software engineers can see how code
modifications will work on the proposed hardware.
Such tools onerate on mini- and mainframe
computers. 17/

Automated tools alcne are not sufficient to
ensure a prcductive software environment. With no
coherent methodology, standards and set of controls,
automated tools sometimes merely help a software
project "spin its wheels more quickly”. They can
also create an image of modern methods and high
technology without substantively increasing
productivity.

"Successful” use of automated tools requires a
fit between the tool and the environment in which it
will be used. The selection of tools can be a
complicated and confusing process. Tools must in
some ways be similar to what a firm already does and
knows; they must operate on available hardware and
©operating systems; and they must be supported and
maintained. Firms generally understand and use
automated touls only gradually over time.

141 Picardi (1987), p. 3. CORTEX Corpotation,
138 Techuology Drive, Waltham, MA 02154, USA.

1%, Boehm (1081), p. 514.

16 Singleton (1987), p. 54,

17/ Young (1988).

1. Conclusion

As nouted above, one cannot ignore the key
technolaegical trends and changes that are now
unfolding in sottware production., Large softwate
tirms, especially in Western Europe, Japan and the
United S5tates, are incteasing their Jdegree ot
sottware automation ani imptoving their etticiency
and performance by better soltware management
practices. Those titms in developing countries and
newly industrializing countries that dare able to
purchase, integrate and eiplolt sottwate engineering
tools will need to be able to provide theit
customers with working sottware prototypes and
custom softtware, the latter perhaps at package
prices. But this technological capability requires
increasing capital, skilled employees (most
crucial), access to foreign technology, and an
organizational maturity, which does not yet exist in
many software firms in both developed countries and
in NICs.
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