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I. NEWS AND EVENTS
Japariese memory chips win angther round

America's leading electronics companies have
abandoned an attempt to regain centrel of a vital
microchip market. A joint venture set up by seven
vompanies to make dynam:c random-access memory chips
‘DRAMS) collapsed after only months of existence.

The American joint venture. called US Memories,
was set up last June with the aim of breaking Japan's
dominance o' the market. The companies ‘ntended to
mahe thetir own state-pt-the-art DRAMs, capable of
staring & megabits of data. The venture was unable
te tind the invesiment at €150 millien that it
needed. ner did a «omritment from American computer
matactarers te buv Yts products materialice.

Meanwhiile, the <iv top Japanese elertronics
rompanies are hetween them investing 00 billion yen
(more than £7.6 billiont this year on new production
lires. They will be producing '-meagabit DRAMs by the
milliocn thic spring. and engineers are confident that
they ran produce the next generation, lt-megabit
rinips, in the same plants. Samplas will go to
customers next year - just when US Memories hoped to
begir making -megabit chips.

The Americans are not alone in their alarm at
this proscect. The Europear (ommission lerided to
set minimum prices for DRAMs Yo protect the handful
ot European cemparies stili in the business.

Japanese scientists and engineers are now
preparing the technoiogies reeded tor yet another new
generation — hd-meqgabit chips.

Japanese rompanies account for virtually all the
trade in DRKAMs. werth some 38 billion a year,
although the computer giant IBM makes buge numbers
for its own products. The maximum capacity of a
mass-produced DRAM has jumped 4,000-fold over the <0
years of the industry's life, from 1,000 bits to
4 megabits. [IBM and Tnshiba of Japan already sel)
computers with 4-megabit DRAMs inside. The next race
is to produce more than a million of the chips a
month. Toa<hiba says it will do it by March, Hitachi
Ly June.  (This fivst appeared in New Scientist,
London, J7 January 1990 the weekly review of science
and technolongy)

US beats Japan to the i6-Mbit JRAM

tontrary to expectations, the two largest
American DRAM makers, IBM and Texas Instrument<, are
srheduled to be produring 16-Mbit DRAMs at the <ame
time or bhelore the ieading Japanese ORAM produrers.
o arcelerate their programs they have fab, icated
their first devices in production, not laboratory
fabs.

[BM has been arcuseg ol lagyira in develnping
the 16-Mhit DRAM, probably because it has not
published murh about its recearch.

IBM is making 16-Mbit devices on existing
production lines, on O in, wafer<s. But B in. wafers
will be used as they enter production. [RM
Pre<ident , Jack Kuenler, said the fabrication has
demonstrated manufacturing feasibility "and will
enhance our competiveness" with the qglobat
semicronductor market.,

And inside Tl several sources believe they

will for the first time be the first *o produce a
new DRAM generation. Tl has recently made its
tirst 16-Mbit devices, in its DMOS IV fab in
Dallas. Spokesmen indicated that startirg
fabrication in a production environment will save
lots of problems later that wo.ld have occurred
by transferring from a laboratory environment.

ts first productior units will use a 0.b-micron
process. In 1992 production of the devices will
be converted to a 0.5-micron process.

Statements by Japanese DRAM makers in recent
months also puts their earliest production of the
to-Mhit devices in late 1991. RNEC is expected to
be the first in Japan shippinag d vices in the
latter half of next year while Toshiba is
expected to begin shipments in the tourth
qruarter. BRut IBM is indicating i1t expects to be
oroducing the devices on 8 in. wafers in the
third quarter of next year, while TI's schedule
is tor the fourth quarter of 19917, Mo ORAM
producer besides IBM is expected to beain
production on 8 in. wafers.

Tl is now alternating its DRAM developments
between Dallas and Miho, Japan, becauce it dces
nct have enough resources at one site to carry
ocut development of two generations of DRAMs
cancurrenily. TI's 4-Mbit device was developed
in Japan, then transferred to Nallas. TI is
alternating between Japan and Dalias. The TI
64-Mbit DRAM will be developed in Japan.

TI has simpiified the trench arrangement,
used to separate the memor cells, to reduce
leakage currents. In earlir- devices, the
trans’stor which refreshes the cell sat on top
of the capacitor in the trench. Compensating for
the leakzge through this transistor proved too
compiicated so the company has adapted its design.

The result is a 16-Mbit cell structure that
is a more straightforward evolution from the
current i-Mbit structure. Much has been learned
about ths fine structures around the capacitor to
save arca, so the 16-Mbit structure actually
Toots simpler than the previous 1-Mbit and 4-Mbit
schemes. Mu:n of the same equipment will be
used, and production will begin in the OMOS IV
fab in Dallas.

As with the [8M design, the T1 unit «ill use
1.3V to power the memory array, with the overall
chip using 5V. They can offer the iower voitage
as the main power source if the shift to lnwer
voltaaes ocrcurs, as ewpected, durirg the 16-Mhit
generation in the mid 1990, Tl will not ~tter
any 16-Mhit devices in DIP packages.

[BM's design has on-chip EC(, is used to
dynamically correct for bit failures, and will be
transparent to the <ystem the devires are used
in. The ECC is unique in not deqrading the speed
nf the devire.

This I6-Mbit desian also includes a
register-controlled means to <select organization=
of Xi, X2, X4 or X8 bits. The selection can be
made at the wafer level. The [BM design uses a
trench technology very similar to its current
4-Mbit design that is in full production.
(Source: Electronics Weekly, 7 March 1990)




Neyral networhs ditch digital ways

A revival of techniques long since abandoned by
mainstream computing may soon help to improve . eural
networks.

Computer scientists in Nottingham and Edinburgh
are using analogue, rather than digital, computing
to produce a neural network on a chip which they
believe wili solve problems much faster than its
digital equivalent.

Neural networks reflect the brain by using 2
network of processors which represent neurons, or
rnerve cells. The most common desiagn has three
layers with each neuron linked to those in adjacent
layers. Those in the two outer layers are also
Tinked to inputs and outputs.

Software adjusts the strength of each Tink as
the network learns the particular task it is asked
to do. [t recognizes particular patterns of inputs,
and produces consistent outputs in response. For
example, a neural network might recognize the
p-iterns ot text on a page and send out a
corvesponding instruction to a voice synthesizer to
read out what is written.

Most of today's vesearch in this field uses
simulations in software rather thar creating a
physical neural network in hardware. A program
running on a single processor calculates the state
of each of the links between the neurons. This is a
time-corsuming process.

The team at the University of Nottingham plans
to test is research in the autumn, when it will
buiid chips containing the equivalent of about
100 neurons and 10,000 Tinks. It is impractical to
provide several hundred connections to & chip, so
the group will send around 100 VTinking signals down
one line. The chip will need only two wires to
control its hundreds of inputs and outputs.

At the University of Edinturgh, the technology
is more directly inspired by hiological neurons. Tt
also relies on analogue. rather than digital,
computing to encode the signals linking the
processing elements on the chip by varying the
Tength of the interval between electrical pulses.
(This first appeared in New_Scientist, London,

24 March 1330, the weekly review of science and
technoloay)

Fast-talking data link

The opening of a high-speed data link between
the US and continental Curope has given a filiip to
international collaboration among scientists. The
existing transatlantic data 1inks have until now
aliowed only thousands of hits of data to be
transmitted per second. The new link, called
fatpipe, has a capacity of 1.5 megabits per second,
the equivalent of 200,000 characters per second.
IBM, Merit Computer Netwcrk and MCI, an American
telecommynications company, are providing the
equipment and <software for the link., They are also
making space on an existing transatlantic optical
fibre for fatpipe. They would not say, however, how
much they are spending.

The advantage to scientists is that files will
travel faster than before. I[n addition, computers
on one side of the Atlantic will respond more
quickly *to commands from those on the other side.
By increasing capacity, more researchers will be

able to communicate with each other at the same time.

[nitially, fatpipe wil'! improve data links
between US phvsicists and their colleagues at CERM,
the European Centre for Particle Physics in Geneva.
Eventualiy, CERN will serve as a centre to receive
data from fatpipe and then distribute it arcund a
network called the furopean Supercomputing Hetwork.
(This first appeared in Mew Scientist, London.

24 March 199C. the weekly review of science and
technology)

WMO wiil
reduction

play important role in natural disaster

Toe World Meteorological Organization (WMO)
will play an important part in the International
Decade for Hatural Disaster Reduction (DMOR) and in
internationally co-ordinated responses to
envirgnmental emergencies, such as nurlear
acciderts. IDNDR was designated by the General
Assembly of the United Mations to begin or
1 January 1930. WMO's Global Telecommunicatinns
Syztem will be used to disseminate rapid and
relevant information on nuclear accidents to the
world. The system also permits weather,
hydrological and other atmospheric infermation to be
tra:cmitted around the world within time ranges of
three to four minutes (for example, from Vienra to
Tokyo). wWMO's role in the IGNDR will be to
strengthen internationai, regiona! and nalrinna’
warning systems for trapical cycloues, other <evere
storm< and floods. (Source: ACCIS
Mewsltetter 7 fA), March 1990)

UN agercy launches envirgnmental warning systew

The (M Environment Programme (UNEP) says it is
now ready to provide a reliahle early warning system
on the health of the planet. using a mammoth
computer data base it has been compiling for the
past five years. The idea is tc use data on the
state of the environment gathered from all over the
world. This will enable it to alert Governments and
scientists to envirormental threats and their most
Tikely causes and cures.

Mirhael Gwynne of UNEP is optimistic about the
potential of the data base system. But he is also
wary, because the information it holds could become
crucial in resolving some of today's most
contentious political issues.

For example, the data base produced a araphic
representation of the acidity of rain failing in
Western Europe. These types Jf data could prove
important in establishing liability if nations are
ever called upon to compensate each ather for the
envirgnmental hazards that they rause.

UNEP has been running a alobal baromersr of the
state of the world's environment for <ome ,ears
under the Glaobal Envirnnment Monitnring Sy<tem
(GEMS).  The programme collates a huge variety of
envirponmental statistics, including informatinn from
satellites and monitoring agencies on the ground.

It tracks pollutants as they travel throuch the air
and sea, and keeps an eye on shifting patterns of
Tand cover, and the state of the atmosphers, the
rlimate and endangered species.

Over the past few years, UNFP has heen plugqing
the data that GEMS collates into its new data base,
known as GRID (the Global Resource Informat:an
Database). This data base is capable of storing 60
to 70 gigabytes of information. [t sits at the
heart of a network which currently has three
reginnal centres - in Bangkok, Geneva and Nairobi.
The system is fed information via existing




communications networks. The plan is that
eventually all countries will be able te file
environmental data in the data base.

Each piece of data in GRID is classified
according to its geoaraphical reference, enabling
the system's operators to provide a simple graphical
representation of many hundreds of pieces of data,
using regional maps of the world. These maps could
show, for example. the extent of the rainforests
being burnt in Brazil and the pattern of roads and
towns under construction in tha area.

RID has already helped to tackle important
ensironmental and conservation problems. [In 1087 it
was ysed to review the guota system for limiting
ivory exports from Africa. and to set these at
sustainable Tevels. The project revealed
unexpectedl,; that often the protected zones did not
roinride with the areas where the elephants were
fivina. (txtracted trom Mew Scientist, Londor.

10 March 1990, the weeliy review of science and
technnloqgy)

Intormation network created

The Lnited Maticgns Criminal Justice Information
Hetwork (UNCIINY is an electronic network fer
informaticn services, electronic mail and
infarmatien di<semina: ion among governmenta® and
non-governmental oruanizations on criminai justice
and crime prevention issues. It is linked world
wide through a major vomputer orgarization (alled
TCN (Telecommunications (o-operative Network).
Members of UNCJIN are offered services which ‘nrlude
electronic mail; internatioral calendar, news and
updates on legislative and court decisions; a
Vibrary of reports and international crime
statistics: newsletters and reports from criminal
justice organizations; gateways to other major
rommercial data bases; fax and telex services among
others. OQOther services are also available from TCN
at additional fees.

Initial membership tees include a $US 100
refandable deposit and $US 20 for the first month's
account maintenance fee. Members are hilled for
monthly fees, storage and usage. For more
information on this retwork and a membership
applicaticn, contact UNCJIN Accounts Manager,
Telecommunications Co-operative Network.

505 B8th Avenue, Suite 1805, Mew York, HY 10018
(Tel.: 1 212 714-9780). (Sourre: AC(IS Mewslptter
I (5}, January 1990)

BITNET headed for new frontiers

Presearchers in Eastern Europe should snon be
able ta rnllaborate with their collragues in the
West using a computer network. The US Department nf
Commerce informed (RFM ~ the Corporation for
Researih and Edurational Netwarking - that it had no
specific objections to making the BITHET computer
network available to research institutions in
Lastern European countriew.

HITHET has hecome an increasingly popular way
for «rientists to commynicate with one another.
BITHFT founder, Ira Fuchs, says the political
rhanges tn Eastern Europe cnnvinced him that the
time was right to seek permission for those
countries to join the network.

BITHET or its counterpart, the turopean
Academic and Research Network (EARN), has received
applications from the Snviet Unian, Czerhoslovakia,

(7%}

Hungary, Poland and Bulgaria to estabiish network
sites. Fuchs hopes that it will also be possible to
extend services to China. Yugosiavia already has a
BITMET site. (Extracted from Science. Vol. 247,

2 February 1990, p. 520)

Lobbying comes intg fashion

Despite protestations, tne European Community
is going to be the chief legislative body for Europe
after 1992. This will mean increasing amounts of
Brussels intervention, forcing companies in turn to
play the system.

This means that the case for lobbying, either
as a company or 3 sector of the industry, is
stronger today than ever before. {Certainly, the
environmentai groups have not been siow in making
their views known in receni times.

Failure to present one's case in Brussels also
means that your company couid be locked out n! a
range of co-operative ventures, invelving grants.
And the gond thing about agrants is that you do not
have to pay them back.

There is little that the individual compary can
arhieve on its own to influence proposals, let alone
keep abreast of all the wnrk being undertaten by the
committees and vorking parties. So it is better to
joir a good trade corgarization. which is affiliated
to a Evropean body. The European Commission prefers
to ta'k to organizations rather than individuals.

for example, Unix Internaticaal 1s an industry
body set up to look after the interests ot Unix
operating systems users. Their membership includes
software verndors and hardware manufacturers. One of
the reasons for basing itself in Brussels is to
kopefully iniluence Dire~torate-General XIII in
getting the EC to adopt the latest variations of
Unix.

Once you have decided to undertake the task
yourself, it is important to monitor everything that
happens in your arca of interest. There are a
nunber of data bases you can subscribe to, which
will flag up items of particiular interest as they
come before the Commission.

There is Agence Europe, for example, which
offers this type of service. It is based in
Brus<els (Tel.: 010 322 219 0256), and the servire
costs between £700 and £800 a year. The European
Mews Service also provides a similar service.

furo-watching has become a fyll-time busineas,
employing around Z,000 loubbyists in and around
Brussels. They hesiege a Commissinn staff of
11.000. lobbying is very much a seller’s market
right pow, because Governmerts, ayganizations and
firme are on the receiving end of <o much
leyislation.

This is where the skilled lobbyist takes
ovser from the amateur. They select the permanent
furopean Parliamentary committees ard the members
attending them, in the same way as a racing
axpert studies a list of runners at Mewmarket. They
realize that the Community aims far consensus, and
that »very view has to be taken into arcount bhefore
a proposal gones forward.

A good lobbyist will have a deqree af influence
with at least one member on a committee aor a warking
party, if not a BEuropean Member of Parliament.




Experts are called in to advise the

committees. But they; often represent a particular
view or opinion.

A common criticism of lobbyists from EC statf
is that they go for overkill, and produce much too
much paper to support their case.

The Community's appreach to standards is
two-fold - acceptance of national standards, like
BS1. where they apply, and an attempt te achieve an
acceptable European standard at the same time. Two
bodies are involved in this endeavour - the Eurcpean
Committee for Standardization (CEN) and the European
Committee for Electrotechnical Standardizatien
(CENELEC).

If you are prepared tc wade throuuh the mass of
paper ccming out of Brussels yourself. and you have
the time to do so. you will need a considerable
amount of patience. One has to learn the mechanisme
of tre Community. It is almost true to say that you
have got to know what you are looking for betore you
start.

Most of the data you want, to bring you up to
date, will have been written down somewhere by
someone.

It is a good idea to go in the first instance
to one of the EC information offices, or to your
local business library based in the nearest city.

There is a school of opinion among the
Euro-watchers that if you have not already made your
preparations, then do not bother - it is too late.
If vou do decide to follow the Euro trail, remember,
you cannot buck the system, it has been tried, and
it does not work. (Source: Electronics Weekly,

10 Jaruary 1390)

EC plans for an open telecommunications market
across Eurupe have been set back by a ruling from
the EC’s own court of justice.

The Advocate-General has reccmmended the
overturning of a Europcan Commission directive which
aimed to force open the terminal equipment market to
free competition.

The Commission issued the directive in May 1988
under article 90 of the Treaty of Rome, which limits
the power of State monopolies.

Although Governments are not opposed to this
measure they are against the Commission usurping
their power to determine national telecommunications
policy.

france and Spain challenged the directive in
the court and now the Advocate-General has come down
in their favour. The judges are not bound to follow
his advice but usually do sa.

He found that the Treaty of Rome does not give
the Commission the power to set regulations in this
way, but only allows it to challenge alleged
breaches of competition rules.

An official in Sir Leon Brittan's competition
directorate, which had a series of other directives
it wanted to issue if the judgement had been in its
favour, says the Advocate-Genera!'s opinion "makes
life more difficult”.

However, he says the Commission will
"vigorously implement the competition laws".
Earlier this month the Commission forced the
Belgian national telecommunications avthority to
Tift its restrictions on the uses of leased data
circuits.

This was the first use of competition laws
against 3 telecommunications authority — and an
event wkich looks set to become a tamiliar ane it
the judges frllow the Advocate-General.

{Source: Computer_Weekly. 22 February 1330}

Hackers may ¢rive EC from Brussels

The European Commission is considering
moving its entire computer operation in Brussels
te itts Lurembourg site because of poov system
security and lack of computer crime and datla
protection laws in Belgium.

The Commissicn has revealed that it suffered
at least six attacks last year from hackers who
erased files and caused other nuisance.

As a result the Commission introduced a
closed user group system in Brussels and
Luxembourg.

It is now building two remtoe communication
certres, in Brussels and Luxembourg, to house
commynications processors which will handle links
with the outside world but prevent callers
infiltrating the closed user group system.
project will take two years to complete.

This

Luxembourg is already the hub of the
Commission's computer systems under a
long-standing agreement by the Ceuncil of
Ministers. The site has four mainframes, Amdahl,
Siemens, ICL and Bull machines, housing large
data bases of Community information. The data
ranges from the administration of milk quotas in
the Community to the supply of uraniur to member
States.

The site is Yinked by an X.25 network to
Brussels, traditionally the administrative base
of the Community. (Source: (omputer Weekly.

1 February 1990)

The World Bank's open network

For years, the World Bank has been
connecting the industrialized countries with
developing nations in need of financing. 5o it
might not seem remarkable that it vecently ant
equipment from a trio of world-rlass computer
rompanies talking to one another.

The World Bank is tying tngether the
financial and portfolio management systems
currently on IBM equipment, with Digital
Fquipment-based treasury and office automatinn
systems and loan administration systems running
on Unisys A-Series hardware. Using common
networking protocols and a specially crafted
implementation of the internationally arcepted
X.400 message-handiing system (MHS), the bhank has
achieved a wnrking version of open networking.

From the beginning, the bank has heen
working toward using the Open Systems
Interconnection (0SI) protocols to connect its
systems. OSI protocols may be the ltingua franca
of computer communications - much as the qnld




standard was to international currency exchange.

Yet, unfortunately, 0SI is moving too slowly to
accommodate the bank's interconnection needs. The
bank had connected the tinancial systems on the three
romputers before compiete 0SI products were available
from the vendors.

The World Bank has adopted some unusual methods
for implementing the new networking scheme. Since
Digital and Unisys each provide communications
products that support [BM's Systems Network
Architecture (SNA) and Logical Unit (LU)

6.2 protoculs, the Bank is using SNA as the network
foundation - at least until all three vendors
implemert equivalent OSI protocols. X.400, an
0SI-endorsed message store-and-forward specification,
provides the same basic ability to communicate among
applications.

To achieve its goal. the Bank developed two
SHA-based interconnection services spanning the three
primary computer environments: first, file transfer
services usirg SNA Network .Job Entry (NJE) protocols
and, <econd, application-to-application messaging
services using internally written software based on
the X.400 messaging protocol and LU 6.2 peer-to-peer
protocol.

Both of these services rely on an SNA backbone
network interconnecting the three environments. The
connections are made through specialized
communications processors - a 3725 for the IBM 3090,
an SMA gateway-ST for the Digital VAXs and a CP2000
for the Unisys Al7. SNA protocols are supported by
each vendor. (Reprinted with permission of
DATAMATION magazine®, 15 February 1990. copyright
by Technical Publishing Company, a Dunn and
Bradstreet Company, all rights reserved)

II. NEW DEVELOPMENTS

American labgratory claims breakthrough in
optical _processing

Scientists at AT&T's Bell Laboratories in
New Jersey have built what they claim to be the
world's first digital optical processor, a device
which processes information with tight instead of
electricity. The group stresses that the work is
only experimental at this stage, but that it
represents a significant step towards the development
of optical computers. These would rival today's
electronic computers by handling information
considerably more quickly.

AT&T's optical processor consists of four
arrays, each comprising 32 optical switches, called
S-SEEDS (symmetric self electro-optic effect
devices). The switches are the optical counterparts
of transistors in electronic integrated circuits.

The processor carries out calculations by alternating
the switches from on to off, or vice versa.

Each array also carries two tiny laser diodes,
which emit electromagnetic radiation with a
wavelenath in the near infrared region. The diodes
provide a source of light which splits up into many
paratlel beams. The four arrays are separated by
lenses and masks that act as "wiring" between the
arrays. These are essentially glass panes with
patterns of transparent and opaque spots that
transmit light selectively.

The team at AT&T acknowledges that its work
builds on earlier research carried out at Heriot-wWatt
University in Scotland, although the American group

o

is using more expensive semiconducting materials in
its devices which require iess power. Thic< feature
vs important. It means that the devices gererate
Tess heat, so scientists can pack them together more
clesely.

Michael Prise, one of the team at AT&T says that
he hopes over the next six months to build a larger
processor deploying more than 2,000 switches on
arrays operating in parallel.

The two groups plan to collaborate in research
to develop further the technoloaies they need for
optical computing. They plan to apply for funds from
one of the Eurcpean Commission’'s joint research
programmes. (This first appeared in New_Scientist,
London, 3 February 1990, the weekly review of science
and technology)

Optical drive stores 6.55-Gbytes of data per dis‘

Sony Europa's double density, high-speed 12 in.
writable optical disk drive, the Sony WDD-600. can
store up to 6.55-Gbytes of data per disk.

Sony believes that its accelerated testing
techniques have shown that the optical disks have
an operctional life of more than 100 years.

The allcy recording method contributes to the
physical/chemical stability and long VYife of the
disks.

The 12 in. disks are made of an injection
moulded polycarbonate substrate which protects the
thin metallic recording layer. This protects the
stored data against moisture and changes in
temperature. The disks are available in two
formats: the WDM-6DAQ disk, which has CAV format and
the WOM-6DL0O, which is in CLV format. The CLV disks
have a capacity of 6.55-Gbytes and a seek time of
400 ms and CAV format disks have a 4.36-Gbytes
capacity and a seek time of 180 ms.

The drive allows a data sustained transfer rate
of 0.6-Mbytes/s when reading data and 0.2-Mbytes/s
(with verify on) when writing to the disk. The
average disk load/unload time is 1.2 s. (Source:
Electronics Weekly, 7 March 1990)

Optical device for future optical compyters

Morton Association (UK) has developed the
Holographic Logic Element, an optical device that
uses holography to perform Boolean functions. The
real image of & hologram is used. The device is said
to be ideal for applications as processors in future
optical computers. The patent describes how to
achieve the following functions: AND/OR, NAND/OR
AND/NOR. The device uses two superimposed holograms
and operates on two input signals. It is possible to
superimpcse more than twc holograms if the exposure
times are carefully chosen; this could lead to the
supet imposing of 10 holograms to function in decimal
notation. (Extracted from Photo Spectrum, January
1990)

Trip the light plastic

Silicon is the key ingredient in a new class of
plastics with unusual optical properties and
photochemical reactivity. The creation of Timothy
Weidman and his colleagues at AT&T Bell Laboratories
in Murray Hill, N.J., they are a departure from
familiar plastics, most of which are based on carbon
compounds. The transparent yellow plastics, called
polysilynes, have properties that make them yseful as
thin-film optical waveguides over silicon wafers.




Polysilynes consist ot a sheetlike network of
silicon atoms, each bonded to three other silicon
atoms and one organic group. Exposure to ultravielet
light lowers their index of retraction from about
1.65 for pure polysilyne to as little as 1.45 (that
of window glass). with the amount of alteration being
proporticnal to the wavelenath cof exposing
ultraviolet radiation. The new plastics Aare most
transparent between 0.6 and 1.0 micro-meter - the
near-infrared reaion that includes those wavelengths
emitted by helium-neon and gallium arsenide lasers.

The processing would resemble present
technigues: coatirgq a "ip with polysilyne. masking
those areas intended to be waveguides. and exposing
the rest to ultraviolet light.

Weidman is now working on stabilizing their
index of refraction, and improving the lesses.
{Source: Spectrum, lJanuarv 1990}

New tight source for optical communications

Fujitsu Laboratories (Japan) has developed a new
intearated Tight source, which may allow multigigabit
transmission in optical communication systems. The
response speeo of the new device is twice that of
ronventional integrated light sources, with three
times the light output. Hindering ot high-speed
teng-distance transmission due to laser wavelength
unsteadinecs is said to be eliminated with the new
device. (Extracted from Photo Spectrum.

December 10R89.

Artificial retina gives computers "human" sight

Toshiba has developed an artificial retina
to give computers 3 vision system which will react
as quickly as human eyes. The research team hopes
to reduce the amount of processing needed to form
an image by mimicking the operation of animals' eyes.

Automatic vision systems, used for remote
controlled inspection and pattern recognition, rely
on semiconductor components such as charge-coupled
devices.

These are bhased on arrays of light-sensitive
elements each of which produces an image. The
computer processing the image will have up to 400,000
signals to form into a single picture.

Human eyes form a single image on the retina,
the innermost coating on the back of the eyeball.
The coating consists of a series of light sensitive
cells and nerve cell layers which transmit electric
sulses to the brain where the image is formed.

Toshiba's researchers have mimicked this layer
by produring a nichel plate with disk-shaped holes
arross it. A membrane, between 50 and 100 angstrom
thick and consisting of films of phospholipids and
azobenzines, 15 formed in the hoies, which measure
100 um in diameter.

In living retina, the membranes hold proteins
called rhodopsins which contain dye molecules called
retinals. When light hits the retina, the retinals
crange shape and, in turn, this changes the shape of
the rhodopsins.

The membrane's polarity changes and passes an
amplified electrical signal on to nerve cells. These
rells pas: the signal on to the brain.

Toshiba's membrane uses artificial dye molecuyles
called azobenzines, instead of proteins, which change
shapes in the same way as the retinals. The

electrical resistance and capacitance ot *he
membrane change, altering the flow of turrent
passing through it from an oscillator circuit.
This provides an electronic signal. which can be
detected and processed by a <cmputer.

The single signal produced by the retina
sheuld allow much faster processing, because there
is no need to amalgamate a larae number of pulses
trom separate picture elements. The research team
have produced electrical signals from iight using
the membrane but still have work to do before a
commercial system can be developed. (Source:
Electronics_Weekly., 17 January 1970}

nstructions reach one billion

Tl

A Morwegian computer company has teamod up
with Motorola to design a redures “nstruction set
computing (RISC) chip capable of r.ocessing one
billion instructions per second.

Dolphin Server Technoloay has licersed
Motoroia's 88000 instruction set to allow it in
develop a chip hased on emitter—coupled loair
{tECL), which will be able ¢ run at 125 MHz, four
times the speed of Motorola's fastest device.
Dolphin will buiid machines based on the new chip
by 1992. (Souice: Electronics Weekly. 17 January
1990)

Improved 80386 chip

Inte! is sampiing the 20 MHz version of its
80386 SX processor which improves performance over
16 MHz version by up to 40 per cent.

The new 16-bit bus 80386 processor has an
improved cache controller. It is manufartyred
using Intel's Chmos IV process technoloav which
reduces the processor's power consumption by more
than 30 per cent and allows it to be used over a
wider temperature range. A lower power version for
taptop PCs can also be operated at a reduced
frequency of 2 MHz when in stand-by mode.

The 20 MHz 386-SX family includes the 3B6-SX
processor, 82340 SX AT chip set, 82385 SX cache
controller, 387 SX maths co-processor and 82596 SX
tan co-processor.

The family is supported by development tools
that include the new ICE 386 SX-20 MHz in circuit
em;latnr, compilers, assemblers and utilities.
{Source: Computing, B Ffebruary 1999)

Tl adds intelligence to A-bit chip

Small microcontrallers are aettinag brighter.
Texas Instyuments (TI) has added to the growirg
number of 8-bit RISC devices by including an
intelligent timing rcontraller on its latest IMS370
chip.

Tl is aiming the device at systems which do
not need 16-bit processing power but control
several tasks running at different speeds. ihe
timing contro) module, called PACT, uses innovative
techniques to speed up the standard TMS370
processiing core.

Peripheral processors nn microcontrollers ron
at different speeds and usually each needs a
separate clock circuit. PALT replaces these timers
with one fast frequency generator working with
delay software to produce all the clock sifnnals.
The PACT module also uses six 37-hit instructions
to proress timing commands.




Tt claims that this will allow the devices to
exerute ten million instructions per second.
{Sgurce: Electronics Weekly, 7 March 1790}

Compression chip improves displays

Viden data compres<ion could soon he used to
improve the performance of desktop computer
displays with the develapment of a data
compression/de ompression chip from Silicon Val ey
start up .-Cube Microsystems.

The company, whirh was tormed by engineers trom
digital siynal processing specialists Weitet and
Radins, claims the new chip i< at least a year ahead
of Japanese competitors.

It is believed that in future personal
computers and other araphics display svstems will
ha-c the imprcved signal processing perfnrmance of
data rompressian as « matter of course.

The new chip, the (1550, works in real-time and
ran compress 25-Mbytes of image data down to 1-Mbyte
of data in one second. it uses the indus'.ry
standard rompression algorithm specified by the
Joint Photographic Experts Group, whch is backed by
leading vomputer companies such as IBM and DEC.
tSourca: Electronics Weekly, 28 february 1990)

Mew chip for superfast computers

An 11.1-Gbit/per second chip (a world record
speed) has been developed by scientists at the
Bochum Ruhr University, federa! Republic of
Germany. The new chip would be suitable for
superfast computers, wideband telecommunications or
radar technology. The previcus record speed of
10-Gbhit/per second was achieved by chips developed
for optical communication systems. The university
has also developed a silicon/germanium heterobipolar
transistor, which has achieved a current conversion
factor af up to 5000 compared to onlv a tenth of
this power developed in spring 1989. (Extracted
from Handelsblatt, 23 December 19A3)

Superchip developed

Motorola has developed a computer chip with TRW
that supplies the power of a supercompater and can
repair itself. The so-cailed CPUAX Superchip
contains 4 million transistors and can process

700 million calculations/secrond. The chip contains
all the parts needed to he a computer and
purportedly can accomplish tasks rurrently done by
huge machines. The United States Navy will make the
first use of the SuperChip, possibly for nn-board
aircraft, missiles and satellites. The new chip i~
being termed a breakthrough product becaure 3t 19
the most dencely parked in the world and can repair
itself when wired to another chip - called a
“satellite chip" - which monitors the Superfhip‘-
func*ionina. [ probiems develop, the Superthip can
ewitrh tn extra built—in rircuits. (Fxtracted trom
Wall Street Journal, & January 1990)

Mew high density magnetic disc develnped

IAM'« Alamaden Research Center (San Jose, (A)
has develaoped the ability to place 1 billinn data
bite on | aquare inch of magnetic disc, the largest
amount of density acrhieved for magnetic technoloqgy.
Densities 15-30 times lower than the new <ystem are
typical for commercial hard magnetic discs.
According to the researchers, a4 new type of maqgoetic

head for data reading is rentral to the IBM device.
The new IBM head contains magneto-resistive
substances that alter magnetic tield resistance.
{Extracted from New Scientist, 13 .Januvary 1990}

High efficiengy solar cel!

Varian Associates, Pale Afto. California. kas
developed a multijurction terrestrial selar cetl
with a 77.6 per cent solar-te-electric rgnversien
rate. The conversion facter represents the
highest “cre sun” value ever repovted, acearding
te the Solar Enargy Research Institute, in
Colorado. whichk measured the cell. The gne-sun
Lalue indicates it was measured without
cencertrated suntight. The cplls are made using
standard epitaxial technoinay. phetelithegraphy
and are 5ads/AlGaAs based. The wafers are square,
about &.5 cm on a side, while the tinished cell is
typically 7 x 2 ¢m. & one junction cell requires
between 3-5 um of materials, while a two junction
device, Tike Varian's, may need up to 1€ ym.
acrording to Dr. Jan Werthen of Varian's R&D
Center.

The advantages of a multijunction sclar cell
is that its meitiple cells have ditferent light
arceptance characteristics, known as bandgaps.
The bandgaps permit the multijunction cell to
absorb a broader part of the solar spectrum mcre
efficiently than a single cell.

Prior to Varian's latest cell, the best
conversion efficiency recorded for a myltijunction
terrestrial cell was 23.9 per cent efficiency,
also with a cell developed by Varian. The cost of
the solar cell substrate is about $20.in.“.

while Varian has an ongoing solar rell
effort, Dr. Werthen admits the technology is still
looking for a market. "At the moment, the only
market is for calculators, watches and some remote
village applications in third world countries", he
told Semiconductor International.

Meanwhile Sandia National lLaboratories,
Albugquerque, N.M., has reported a peak
solar-to-electric conversion efficiency of
20.3 per cent, a new record for a phaotovoltaic
concentrator module.

The experimen®al concentrator module is an
arrangement of 12 plastic lenses that concer®-ate
sunlight to 100 times normal anto 12 siliro- olar
cells. (Reprinted w~ith permission from
Semiconductor Internatignal Magazine,

January 1990, Copyright 1995 by ©ahners
fublishing To., Des Plaines, 1. 540

Barterial memory heip

Randam-access computer memaris, are heing
improved with help from barteria. A Syracuse
University researcher has found that a bacteria
found in the Dead Sea can bhe used tor such an
improvement . The Halobacterium halobrium mictobe's
piament is providing the basis for shart-term
¢omputer memories. Bacteriorhadopsin, the name nf
tho piagment, is a minisrule solar cell. Tt
tranatorms sunlight into enerqgy by altering ite
shape. A'tarnate exposure of the pigment to red
and qgrees Tight at the temperature nf liguid
nitrogen enables molecules in the pigment to
function the same way as silicon rhips.

(Fxtrarted from The Economist, 4 January 1990)
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develnpmert work «ill he manufartiured 1n the
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Millions of person haurs are upent every year
by chip rompanias 1ncreasing the sophistication of
siticon produrtion. The techniques they develop
will continue to solve mare santeric problems if
recearchers are willing to adapt the technolony.
(Snurce: Electronics Weekly, 27 February 1990)
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technology. The new recorder relies on electronics
rather than precision mechanics to play back the
digital code recorded on the tape.

Sony developed the system for use in a small
dictation machine, which will go on sale at the end
of this year. The pocket machine can record two
hours of digital mono sound with the quality of
FM radio. The cassette is the size of a large
postage stamp. If it is successful, Sony could in
future apply the technology to other types of
digital recorder - for computer data, hi-fi stereos
and even videos.

In a conventional digital audio tape recorder,
tiny recording heads on a rapidly rotating drum scan
the tape obliquely to lay down parallel, helical
tracks, like the threads of a screw. Each track is
less than 14 micrometres wide, a quarter of the
width of a human hair. To play back, an electronic
servo system steers the heads over the track pattern
to an accuracy of micrometres. The servo must
compensate for changes in tape caused by stretching
or variations in temperature, and for errors when
different machines are used for recording and
playback.

The new system records helical tracks in much
the same way, but divides the digital data into
numbered blocks. To play back, no attempt is made
to follow the tracks accurately. The heads move at
twice the speed used for recording and sweep over
the general area of the tracks, reading at least
four at a time. So the same data can be read our
times over. All the data read are stored in memory
chips, where they are reassembled in the correct
order and the redundant blocks discarded.

Relieving the heads of the burden of accurate
tracking means that the mechanism can be much
simpler. Instead of lacing the tape round the drum,
as in a video recorder, the new system simply moves
the drum into the cassette and against the tape, as
in a conventional audio tape recorder. (This first
appeared in New S5cigntist, London, 3 February 1990,
the weekly review of science and technology)

Submicron speed writing

The first high-speed electron-beam exposure
system (EBES) machine for manufacturing
sub-micrometer optical or X-ray lithographic
masks or for writing directiy on semiconductor
substrates is now available commercially from
Lepton Inc., Murray Hill, N.J. According to
President Martin P. Lepselter, his EBES machine can
directly write 10 levels of a 15 centimetre wafer
in an hour compared to most machines' one level in
a day.

Instead of heating a source until electrons
boil off to produce the exposing beam, the electrons
are stripped from a single crystal of
zirconium-doped tungsten by a high electric field -
something never done hefore in a lithographic
machine, said Lepselter. The resulting source
generates a spot 1/8 um in diameter and with a
current density of 1,600 amperes per square
centimeter. The spot exposes one pixel of
photoresist in 1 nanosecond, and draws lines an
order of magnitude faster than other machines.

Second, the spot is shifted from place to place
by a control chip converting position and on-of f
digital data into an analog signal at a data rate of
500 megahertz - another order of magnitude faster
than other machines, Lepselter said. This speed is
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owed in part to the spot's ability to move in a
multidirectional vector scan instead of a
traditional raster scan. (Source: Spectrum,
January 1990)

Video supercomputer

The world's first video supercomputer has been
developed at the David Sarnoff Research Center
{Princeton, NJ). The video supercomputer, called
the Princeton Engine, allows high-definition TV and
video applications to be designed in real time. The
development time for these applications can
apparently be cut "from weeks to hours” with the
Princeton Engine. A massively parallel system, the
Princeton Engine has 1,024 16-bit microprocessors
tightly coupled to a real-time TV signal processor
with I/0 circuitry. A high-resolution screen
displays the results of "what if" calculations
performed by developers, using a windowing,
graphical user interface. (Extracted from
Computerworld, 22 January 1990)

Cyberspace (Norcross, GA) has introduced a
6.2-1b laptop with a hologram screen visible only to
the user. The machine uses "Private Eye" technology
developed by Reflection Technologies (Waltham, MA).
The radiation-free "screen" has a 70-x-10 resolution
and requires a 1-x-1-x-3-in. eyepiece headset. The
image appears about 2 feet in front of the user
and allows the person to perform other tasks
while looking at the screen. (MarketComp,

January 1990, p. 56)

New architecture increases neural computer speed

Fujitsu Laboratories (Japan) has developed a
computer architecture that can increase the speed of
a neural computer by 400 times. It juxtaposed
256 digital signal processors in parallel. Each of
the processors represents a single neuron or
computational unit. Previous neural network
architectures presented problems because a great
aumber of connections was needed to transfer data
from 1 layer of neurons to another. The Fujitsu
resezrch team got around this by adopting a
so—called "ring register" protocol. Their work
suggests that the new architecture could be used to
make a neural computer with a speed of 500 million
connection updates/second, compared to V.25 million
connection updates/second for the US-made ANZA-plus
and DELTA neural computers. (Extracted from Japan
Econgmic_Journal. 20 January 1990)

Japan_puts neural computers to work

One of the main barriers to comnuting in
Japanese may soon be overcome. Researchers at
Toshiba have developed a "neural" word pro-essor
which the company says may be on the market in less
than three years, The complexity of the Japanese
language has 3always been a major imnediment to the
develcpment of word processors in Japan, but Toshiba
believes the problem may be solved using neural
networks.

Word processors are still relatively rare
sights in Japanese offices. However, sales of
Japanese-lanquage machines are qgrowing quickly, and
will reach 2.7 million in the current financial
year, according to the Japan Business Machine
Industries Association.

Toshiba's word processor would be the first
commercial application to come out of an intense
burst of interest by Japanese companies in neural
computing. Neural networks consist of many simple




processors, each linked to all the others, in a
pattern similar to that of the human brain's neurons
and synapses.

A team at Toshiba's Central Research
Laboratories at Kawasaki, near Yokyo, has applied
neural computing techniques to the problem of
homonyms in written Japanese. Homonyms are words
with the same pronunciation and phonetic spelling,
but entirely different meanings.

Written Japanese is a mixtyre of three
alphabets; two phonetic scripts called kana,
consisting of 46 characters each, and 3 set of
several thousand characters called kanji, which are
borrowed from Chinese. It is possible to write
every word in the Japanese language in either
phonetic script. Telegrams, for example, are
written in this way. But the phonetic alphabets are
inelegant and make for slow reading.

Kana can also be highly ambiguous. The spoken
word "kanji", for example, can mean "manager” or
"feeling" as well as "Chinese character”. Al] three
are spelt identically in kana, but have different
kanji characters. Some kang words have 10 or more
possible meanings.

Hence the difficulties for the makers of
Japanese word processors. Companies that make
office word processors solve the problem with a kana
keyboard and good software. Whenever the program
spots a group of kana that could represent a kanji
word, it flashes up a Tist of possibilities an the
screen from which the user can choose. The result
can be fast, but the constznt interruptions are
annoying. An ordinary computer cannot tell which of
a list of 10 kanji words is likely to be the correct
one. The best that most word processors can manage
is to repeat the choice that was made previously in
the same document.

Toskiba's neural word processor can make a much
more informed guess. Its choice is based on the
weighted relationships between the 10,000 words that
are stored in a simulated neural network mimicking
an array of "neuron" processors in a normal, serial
computer. The network Tinks each word with a
weighted value according to the likelihood of it
showing up in the same passage of text. for
instance, the words for "trial and error", a common
idiom in Japanese, are strongly linked.

YThe system needs a lot of preparation. [t
depends on a data base of 500 pages, which defines
the weighting between words Acrording to a
particular user’'s needs. An engineer, for exampie,
needs entirely different weighting from that of a
lawyer. The team plans to build a rommercial
version with a smaller data base.

The present system warks on a 32-bit computer,
The team betieves it will he possible to put the
system into a relatively modest personal computer.
Toshiba has been working with neural networks for
about three years. Strictly speaking, its approach
has been a hybrid one, <reating the appearance ot a
neural computer in a conventional machine.

But to use surh simulated nsural networks i
only an interim solution. Researchers will he able
to produce a4 much faster machine if they can develop
a neural computer in hardware, but this will be much
harder to achieve. In 1989 Hitachi reported thar it
had built a wafer of silicon containing a neural

network of 576 processors. The main difficulty is
packing in the vast numbers of connections needed
between different processors. This will make
electrical conrections impractical if researchers
are ever to try building networks with anything
approaching the brain's 14 billion neurons.

Mecanwhile, Japan's Ministry of International
Trade and Industry is planning to launch a natiognal
research project on neural computers in the spring.
The project is like’y to run for 10 years, with
research beginning in April 1991, It will
effectively replace the Fifth Generation Computer
Programme, which has been working since 1982 to
create artificial intelligence using a more
conventional approach to parallel processing. All
of Japan's large computer makers are likely to join
the scheme. {This first appeared in New Scientists,
tondon, 6 January 1990, the weekly review of science
and technology)

Lifelike computer hits on a brainwave

A model of 10,000 brain cells has spontanecusly
produced signals similar to those given out by the
brains of animals at rest. The model's developers,
scientists from IBM and Columbia University,

New York, say the signals give them confidence
that their design clgsely matches the complex
connections between the neurons of animal brains.

The team began work on its computer model
nearly 10 years ago. using a network of about
100 cells. Since then, the researchers have used
the model to find clues to the origins of disorders
such as epilepsy.

The current design imitates the hipporampus,
which is essential in the function of menory and is
also involved in the development of disoraers such
as epilepsy. The success of the model shnuld help
the team to understand more about the mechanisms by
which people think, learn and remember.

The model could also have implications for
computer scientists who are designing neural
networks.

The team designed the connections between its
simulated network of neurons by using drugs to blork
selected routes between the cells of real brain
tissue to simplify the network. The team tested how
often the signals got through those connections
which were still open. and worked out a statistiral
value for the most likely number of signals each
cell mist have received. The researchers then wrote
a software copy of the network of links, based on
these results, for 10,000 rells,

The made! runs on an [BM 2090 supercamputer,
and inrludes desrriptions in <aftware nt the anatomy
nf each single neuron and the team's best estimate
nf *he way any two neurons interact. This ran be
used to study the way large collertions nf brain
rells function as a group. The apparently random
connections between these cells and the chaotic
interplay of messages hetween them is a
long-<tanding mystery of rneuroscience.

Computer scientists who are designing neural
networks might make use of some of these disioveries
to bring their computers even closer to an
imoersonation of the human brain. (This first
appeared in New Scientist, London, 3 March 1990, the
weekly review of science and technology)




Josephsgn-juncticn microcomp.ter

A Josephson—junctior-based microcomputer has
been developed at Japan's MITI Electro-Technical
Laboratory (ETL). The RISC-based computer consis‘s
of four chips and processes most instructions in

1 ns. Power c(onsumption for the microcomputer is
seme 6. mW, which is some 1/1.,000 the power
consumption ot most semiconductor devices. The four
cerporents include a 2-bit register and
aritrmetic/iogic unit. programme sequence
controller, RAM and | T~ device runs at

! Milops despite the fact tnat each unit operates in
the picosecond range. because measures taken to
avoid inductive cross-talk have slowed down the
speed of the chip dramatically. Fowever,
researchears claim that power switching obstacles can
be resolvea and the architecture can be raised to
more than 32 bits. The niobium-based Josephson
juictions exhibit superconductivity at near absolute
zero temperatures. It high-temperature
supercunducting materials are introduced in the near
future, a Josephson-based system that operates using
Tigquid nitrogen could appear.

Htachi and Fujitsu have both developed I-chip
Jcsephson-based microcomputers with some
12 instructions stored in an on-chip ROM module.
Arcording to Y. Nakajima, NEC research irformation
teader. Josephson-based devices have the potential
to be murh faster than any other known device
structure, but are much more expensive. S. Takado,
ETL chief of superconducting electronics section of
the electron devices division, claims that
Josephson-based de.ices can be made mere easily than
can very high-frequency semiconductor devices.
(Extracted from Electronics Engineering Times.
25 December 1989)

BiCMOS processes

Not all BiCMOS processes combine bipolar and
(M0S technolcgy to the same degree, as the process
used may be heavily influenced by the designer's
experience with the bipolar or CMOS processes. Ffor
example a designer experienced in CMOS may view
BiCMOS as an enhancement to a (M)S process. BiCMOS
is gererally used to increase performance while
decreasing process complexity. Memories and ASICs
are the main use of high-performance digital
BiCMOS: the best known type is the SRAM. Before
the advent of BiCM)S bipolar was used to create
SRAMs . but these were power hungry and were usually
limited to a density level of 64-kbits. CMOS SRAMs
provided densities up to I-Mbit, but further speed
improvements would require shrinking geometries to
0.5 wicron or below. Superromputers, high-end
araphic workstations and minicomputers require SRAM-
with densities areater than h4-Khits and arcecs
time~ under 25-ns. Bi(MOS DRAMs have alzo been
introdiced, having access times near 3% ns. These
have eliminated the need for cache RAMS in some
system<, Bi(MOS gate arrays are also finding wide
applications. Other areas that Bi(MOS may be
suitahle for include RISC processors, mixed
analna-digital, precision analeg, high voltage
telerommunications, data arquisition and automobile
rlectranics.  (Extracted trom Electronic Engincering
Times. 7% December 1989)

Micron-sized vacuum tubes

RBellrore laboratnries (Livingston, N1) has
advanced the technology of creating micron-sized
vacuum tubes. The vacuum tubes are expected tn
increase computer speeds tenfold. Silicon cones
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with needle points of 1 nm car be produced as
siiicon is oxidized. The needles are the primar,
electron emitting elerants needed tc mate
micron-sized vacuum tubes that can operate at high
speeds in severe environments. Accerding to

H. Gray, naval research laboratory scientist,
industry w11 be attracted to the Bellicore design
because ot its simplicity. (Extracted from Xesearyh
and Develgpment, December 1953}

Mew GaA crysta! growth process

A new process for growing low-defect
galiium-arsenide crystals has teen developed ot the
tawrence Berkeley Laboratory at the University of
California. The process uses an advarced vertica’
freeze technique, and is able to produre crysta's
that have a 5-1G times ‘ewer detects than crysta’s
growr conventionally. The defec* density ot the
devices produced with the new process is on the
crder of less than 1,0008/sq cm. Tests have alsn
shown that the new process provides uniformity cf
electrical resistivitv and doping distribution
throughout the wafer. (Extracted from Photo
Spectrym, December 1389)

GW Instruments (Somerville, MA) has developed a
iithography system with the University of Rochkester
{Rochester, NY). The system uses a scanning
electron microscope (SEM) to provide low-cost
electron beams. Computer—control functions were
also added to the system via the digital interfares
of the SEM. Commercial fabrication using
electron-beam lithography costs some $! miilion in
tools, but the newly developed system requires an
investment of under $90,000. Various
high-resolution applications are performed with
electron-beam lithography. It is also used to make
optical components for optoelectrenic ICs. A Tracor
Northern X-ray imaging cystem was used in the
development, and process control programmes were
used to controi the hardware and allcw the SEM to be
vsed as a submicron lithography tool. Macintosh
computers were used to write patterns with the
SEMs. Graphics packages made surh pattern
generation easy. The new process can be used on
larger- or small-scale production. (Extracted from
Research and Development, December 1989)

New flat-panel dispiay technnlogy developed

Transparent tin oxide ccenductor films for
high-resolutior active flat-panel displays have been
produced at the University of Ulster, The
technolngy has allowed researchers tno develop
fina_pattsrned tin oride pivel electrodes, offering
resolution improvement of an order ot maanitude nver
ronventional methods. A varuum plasma process using
a rhlorine/arqon mixture reactant gas is the key to -
the technology. Indium tin oxide has traditinnally
bheen used, but it is more expensive and more
diffic1t to deposit than tin oxide. (fxtrarted

o

from tlectronic Engineering Times, 75 December 1787) -

ITI. MARKET TRENDS
Biometric security devices

Sales of biometric computer security deviceeq
will pass the $25 million mark by 1991 and arow at
140 per cent per year, according to a Frost &
Sullivan report. Sales nf hiometric security
devices have not yet topped the $25 million mark.




Biometric security systems measure such traits as
fingerprints, speech patterns. the patterns of
blood vessels in the back of the eye. and the
dynamics of writing a signature, which are unique
to each individual. They then digitize the
information and store it in compressed form. With
the e.ception of voice—verification systems, all
biometric security devices require the physical
presence of an individual. In addition, the
systems are not completely reliable. But the
growinrg threat of computer hackers and the falling
orice of biometric computer security devices is
inflyencing the sales of these systems. (Extracted
from Computerwgrld. B January 1990)

Srowth of CIM market

The computer-integrated manufacturing (CIM)
market should reach $81.3 billion in 1992, against
$53.8 billion in 1988, according to Dataquest
tSan Jnse, CA). The North American CIM market
should reach $25.4 billion by 1991, compared to
$17.8 biilion in 1987. CIM market segment annual
growth throuch 1992 should be as follows:
Monitoring and contrel, 17.2 per cent; network and
data-input, 42.7 per cent; software integration
services, 15.1 per <cent; procurement and
distribution, 15.8 per cent; assembly systems,
'1.7 per cent; planning systems, 14.8 per cent;
total automation applications, 10.9 per cent.
According tn Automation Research (Medfield, MA),
the US systems integration (SI) services market
should reach $4.4 billion in 1993, compared to $1.7
billion in 1988. The automative industry accounted
for 25.6 per cent of the 1988 SI services market,
with aerospace at 22 per cent, >lectronics at
20.4 per cent, .nd the machin- -y, electrical and
fabrizated metals industries accounting for the
rest. Developments include networking the system
using the Manufacturing Automation Protocol (MAP)
standard, cheaper and more powerful platforms (i.e.
workstations, industrial controllers),
software-based integration tools (i.e. IBM's
Distributed Automation Edition}, user—friendly
operator interfaces, and partnerships and joint
ventures between CIM hardware and software
vendors. (Extracted from Systems Integratign,
December 1989)

US computer equipment market growth

The US computer equipment market will grow by
7 per cent in 1990, reaching $71.5 billion,
rompared to an 8 per cent growth in 1989, as
slowing growth in the minicomputer and mainframe
markets continue to drag down the entire segment.
Some parts of the industrv, however, will continue
to grow, such as technical workstations, which are
expected to grow by 46 per cent, and
minisupercomputers, which are expected to grow by
33 per cent. The software marxet continues to be
strong, and will increase by 20 per cent in 1990 to
$30 billion. The data storage device market is
expected tc grow more than 14 per rent in 1991,

Cutbarks in defense and capital spending have
created an ominous outlook for the romputer
industry. Defense spending cutbacks have
particularly damaged the supercomputer market.
Entry-level supercomputers have also challenged
traditional supercomputers for market share.
Personal computer and personal workstation
functionality will accelerate in 199C, according to
International Data (Framingham, MA). New markets
will be opened to workstations, as innovations and
pricing make these markets available. Technical
workstations are expected to grow to nearly
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$5.8 billion showing a growth cf 46 per cent. The
PC market is expected to grow by 10 per cent in
1990, over 1989's 8 per cent growth rate, partly due
to the crossover into traditiorai workstation
applications. (Extracted from Electronics.

January 1990)

Market analysis and restrictions on trade

The Software for Market Analysis and
Restrictions on Trade (SMART) was recently developed
by the International Economics Department (IEC) of
the World Bank and the United Nations Conference on
Trade and Development (UNCTAD) to strengthen the
regotiating capacities of developing countries. The
system provides data and software that can be used
in a personal computer for the aralysis of
conditions of 3ccess inte external markets. The
SMART system also facilitates the participation of
developing countries in international trade
negotiations, such as the Uruguay Round.

Users can load and manage country-specific
trade, tarif{ and non-tariff barrier data. They can
browse data. create requests for aggregates, produce
reports and simulate effects of tariff
lTiberalization on trade patterns. Market data are
currently available for most country members of the
Organization for Economic Co-operation and
Development (OECD), Mexico, Korea and Hong Kong.

New markets will be added. The system provides
SMART o line help, overview and tutorial facilities.

SMART is now being used by over twenty
developing countries. Further development of the
system, as well 3s dissemination and training, is
being undertaken with UNDP firancial assistance.
Its use is restricted to -jovernments, the research
institutes designated by them and international
institutions. Further information from
Samuel Laird, IEC, The World Bank, 1818 H Street.
N.W. Washington, D.C. 20433, or Rene Vcssenaar,
International Trade Programmes, UNCTAD, Palais des
Nations, 1211 Geneva 10, Switzerland. (Source:
ACCIS Newsletter 7(6), March 1990)

Slowdown fuels push in chip technglogy

Flat or declining is how all the pundits see
the world semiconductor business for 1990. From
Tokyo to Taiwan to California, from DRAMs to ASICs,
the word is that no one should expect to increase
their sales figures, their market share or their
margins.

A1l except for the Koreans. Samsung, Hyundai
and Goldstar plan to plough on regardless, ramping
production, taking markets from the Japanese,
building new factories and re-equioping old ones.

In Europe, things may be a little different
with modest market growth expected in its two
strongest areas - communications (7 per cent) and
military (5 per cent). Also there may be some
special cases who will continue their meteoric 1989
growth such as Harris (417 per cent), Mitsubishi
(135 per cent), Matsushita (104 per cent), Siemens
(64 per cent), and Fujitsu (61 per cent).

However, technology push will be taking aver
from market pull in 1990. For instance new
generations of microprocessors: the 486, 68040,
860, and blisteringly fast new RISC chips in both
CMOS and ECL will set new standards for equipment
performance and will demand new generations of all
the other chips to match the speed and increased
capacities of the new micros.




Technology push wili alse «ome from the new
generaticn of memory chips - d-Mbit DRAMs and
EFROMs . Mbit SRAMs and Flash, which are all going to
ve produced in high vciume during the year.

Those new technologies should push the way
towards the £200 laptops and desktop supercomputers
of the mid-1990s. while rapidly developing expertise
in miving analogue. digital. bipoiar and CM0S on one
chip should Tead the way towards end-of-decade
chuck-away portabie telephones and pocketable video
cameras.

For Europeans. the pride will cume irn seeing
how the programmes of JESSI impact the fortunes of
Philips. Siemens and SGS-Thomsen. Philips did badly
in 198G _ losing 5 per ceat share in a 10 per cent
growth year — but its large reliance on discretes
and analogue should ensure that its business remains
solid in 1990.

But tne tning about Philips is that it remains
a top ten rompzny while avoiding the biggest
markets — DREAMs SRAM< and proprietary micros - and
taking its entry into EFROMs with extreme caution.
Phiiips could shcw staggering growth if it went
hell-bent for one ot these markets - or all of them.

Siemens is extremely wary of revealing fiaures
on its DRAM production. It is not thought to be
anywhere near the scale cf industry leaders like
Toshiba and MEC, but it Fas a reputation for making
very high quality high reliability Mbits which may
protect it from the worst effects of declining
prices.

Much will depend on Siemens' 4-Mbit which, if
early to market, as high quality as the Mbit, and
reproducible in high volume. could propel the
company into the top ten in 1990. Everycne who
voots for European technology will be wishing
Siemens Turk.

S6S Thomson is looking in many ways to have the
strongest potential of the three. It is not strong
in DRAMs but it s in everything else and in
addition to a well-rounded product portfolio it has
a balanced strategy for expanding into both Asia and
America. Boss Pistoria is such a professional
SGS-Thomson is now looking Iike a potential second
Motorola - and there is no higher praise than that.
{Source: Electronics Weekly. 17 January 18990 )

Desktops mature as majors take grip

1990 will be the vear that the desktop rompuier
husiness starts to matyre. The big suppliers will
gain a firmer grip on the market-plare, with
opportunities for fast growth amona the small
(ompanies looking much <limmer.

There are several indicators tor this
arenarin. Word from the component distribution
business reveals that orders for devices like
dynamir random access memory chips ar» lower this
year. the computer business beinag one of the largest
users for such chips.

US company Compaq, ttself one of the growth
surcess stories in recent years, has already
prodicted tlat orders for the ‘irst couple of
quarters. [fhese factors, added to the general
business climate in all major world markets, suggest
that only the established forces in desktop machines
will be able to hold their own.
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The boom in computer sales in Europe over the
last tew years will start to siew down, as custorers
wait for the latest technology te ceme of age and
<pending becomes tighter. This puts greater
emphasis on corporate muscle and a diversified
business to svpport a shrinking market arowth rate.

Cenvergence between deshtop categeries such as
personal computer and workstaticn will also
complicate the issua. Falling hardware prires and
greater value for money gained ‘rom desbtoo machires
wiil allow both workstation :=¢ ©7 malers to compe’e
in marhets which were traditionally separate.

Grants such as IBM wiil berefit most from the
changes. IBM wiil develop a po .r computing
division with the relaunched RT series of
workstations and the sucresstul and versatile FS.¢
machines torming its kernel. While many see [BM 55
entering the high-end desktop market four vears ten
late. there is still plenty of time for it to clair
much cf the field.

Hewlett—Packard along with DEC and established
vendors such as Apple and Compag will cantinue te
grow. HP and DEC have the diverse businesses to
support any part which under performs. Compaa and
Apple have narrower product portfolios, but will
capitalize on the market's strong brand awareness ot
their offerings.

Ability to fund future research and development
will also be a key factor. Again the big firms w1l
come out on top and some of the huge Japanese firms,
such as Sony. will bid for a share of the actien.

Companies which experienced problems last vear
will probably continue to suffer. Sun Microsystems
will be the most likely casualty of IBM's
workstation drive and PC vendors such as Amstrad
will continue to slide. Many others will retain
niche positions in the market, without carcking the
big time.

One technolegical development to become clearer
in 1990 will be the need to find a new computing
model to push performance and speed even further.
Many observers feel that with the 100 million
instructions per second limit HP will pass this
year, only the use of technnlogy such as parailel
processing will point to new perfarmance qoals. The
Transputer and Intel's 1860 device look the only
likely parallel processors able to compete.

Yet for some time to come, the older computers
will <ell best. Machines based on Intel'< AN/8A
chip will <hift more units in P terms than any
nthers and the users are prabably waitinag tor is-ues
like epon <vatems and tha further growth in the i
oparating aystem arena to be rlarified before taking
a biqger plunae.

The shake-out long foresesn in the computer
business will also start thic year, with some
companies disappearing and others being absarbed.
The recent Japanese push to invest in the US
computer industry will extend to Furope as well,
The market overall is still buovant enough tn
sustain many companies for some time yet. (Souree:
Electronics Weekly, 17 Janvary, 1990}

Western dp courts the Eastern Bloc

The Eastern Blor could soor become the natural
euccessor to Far Eastern cheap manufacturing




countries such as Taiwan and Korea. as Western firms
rush both to invest in the relaxing secialist
regimes nd to arab any business there that is going.

{SSR. Hungary, the GDR, Poland ana shortly
Czecheslovakia and Romania will all have eager
allies knocking 2t every deor. including
high-technology tirms wanting to start up on their
doorstep.

So tar since Christmas, MEC, Tandem. AT&T, Data
General and US FC t rm Incovation International have
all been in talks to either establish bases in one

or other of these countries or to use their services.

AT&T 'ir the way. asking for permission to use
ons of the Fussian <atellites for phone services in
and out of th. Ffastern Bloc.

MNEC plams to open 2tfices 1n both Poland and
Hungary to sell data communications equipment.
Previous MNEC sales to these countries have been out
of its Austrian office while NEC's headquarters in
Japan has always handled business with the Soviet
Union directly. MNEC a'so hopes for a number of
subcontracts in the hiagyiy publicized trans-Siberian
project to run 3 fibre-optic cable right across
Russia.

Tandem has been approached by “"several
sources." from Hungary, and it already has active
sales cperations in Russia, while one Folish
crcmpany. Unitra/Cemat has landed a deal with US firm
Ziti to export four-inch silicon waiers. The two
companies bave spent almost two years establishing
US quality control standards into the wafer
fabrication process.

Data veneral is already shipping handfuls of
small MV minicomputers to Russia while awaiting an
export licence for more powerful systems. (Source:
Computing. 1) January 1990)

turope plans to secure mirros

European self-sufficiency in microprocessors ty
1995 is the aim of an ECU 350 million proposal
called “EMI" (Eyropean Microprocessor Initiative)
backed by 12 of Europe's largest electronics
companies.

The proposal. which will be presented to the
European Commission for funding under the JESSI
sectinn of the ESPRIT programme, will give rise to
fears of "fortress Europe” within Japanese and
American companies. however, the major Lurapean
equipment makers have been anvinus for some vears
about the <erarity af their supplies of
microprorasanra,

As well as the tap Furapean chip rompanies,
Fhilips. Siemens and SGS-Thomson, some of the
leading Furapean equipment companiss like Olivetti,
Rull and Alcatel have joined the projert.

Two UK-designed processors wiil form the basis
of the Ml project. One is the Inma< transputer
desigred in Brintol and now owned by SGS--Thomeson:
the other 15 the Arorn ARM microprocessor designed
in Camhridge and now awned by Olivetty of [taly.

It is helicved that the prapnsal envisages that
a totally new processor will be desianed based on
the transputer and ARM chips and will prabably
utilize a f4-hit architerture.

European worries about the supply of American
mirroprocessors started in the early 1980s when
expected furopean second sources of Intel and
Mctorola micros at Siemens and Thomson did not
materialize. Later on both the US companies
derided to pursue a single source policy with their
processors which added to fears about a possible
discontinuity of supply.

Since then there has been a1 wave of new
RISC ireduced instruction set compuyting}
microprocessors from non-traditional US sources,
and Philips and Siemens have both taken licences to
second scurce them. However RISC micros still lack
the software base and general acceptance accorded
to the traditional CISC (complete instruction set
comp;ting) micras.

There have also been new microprocessors from
Japan. NEC has produced the "V" series and a new
micro being built by Hitachi, Fujitsu and
Mitsubishi with a novel architecture called TRON.
These have not, as yet, been widely adopted even in
Japan.

The new “Europrocessor™ project consequently
Tooks Tike an insurance policy for the Europeans
against the Americans or Japanese failing to
establish their new versions of micros, or failing
to support them, or simply failing to supply them.
Alternatively it can be seen as another brick in
the wall of Fortress Europe. (Source: Elegtronics
Weekly, 14 March 1990)

United we_stand divided we f3ll

Longstanding barriers in the chip industry are
falling fast between the Japanese, Americans and
Europeans all piling in to pool information and
resource.

US giant IBM is apparently poised to join the
European chip R&D consortium JESSI; in return, it
is expected that Philips, Siemens and SGS-Thomson of
Europe will join the US chip R&D consortium Sematech.

American/Japanese links are proliferating with
Motorola/Toshiba, Texas/Hitachi, Intel/NMB, and
AT&T/NEC.

Clearly, if European R&D consortia can pool
resource and information, then it would be a short
step to widening that pool! of information and
resource to include Japanese RE&D consortia Tike
Sortec. That would leave only Korea and Taiwan as
significant independent chip producers and it is
extremely unlikely that they would not inin up as
woll,

The net result would be a world-wide ponling of
resource for chip RRD. If that is to be the destiny
of *he chip industry it would take away the issue of
process technolngy as an element in a chip company’s
tompetitiveness. Companies would compete on the
service 15surs while the intellectuyal issues of
radical innovation or design breakthroughs would be
the province of smail teams or individuals,

With R&D undertaken on a global basis, and the
intellectual issues addressed on a personal basis,
the marketing could be carried out on a "manaqed
trade” basis. That means fixed prices and
agreements that each economic block - Japan, US,
EEC - has to buy the iame amnunt of semi-rondurtors
as it sells.
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Already we have seen examples of this with
fixed prices under thr "fair market value" system
put in place by the U3/Japan trade pact and the
"reference price"” recentiy established by the EC
and an agreement that the US sha-e of the Japanese
semiconductor market should be aliowed to rise to
20 per cent.

A basic multimedia platform would consist of an
80266 running at 10 MHz or faster with high
resolution graphics, 2-Mb of memory. hi-fi audio
capability, 30-Mb of hard disk, floppy drive, cd-rom
drive, a mouse, a midi port and keyboard. A!l this
for under $2,000.

Sources close to Microsoft report it is working
with Fujitsu to bring into the US a low priced 80286
based PC with an inbuiit cd-rom drive. Microsoft
has already developed a special version of its

There is a snag to all this regulation,
price—fixing and management by big companies and
Governments_. The snag is that in some cases small
organizations do a better job than large ones. It MS 00S operating system that is designed to support
is frequently observed that the small chip the drives.
companies of Silicon Valley are more innovative .
than large chip firms. One of the first compinies to license the
operating system is Headstart Technologies, a US
subsidiary of Philips. Headstart plans to sell a
Tow priced PC with a cd-rom drive, hard disk and

Nineteen years ago Intel was a three-year-old
250-man company that had just invented the DRAM,

the EPROM, the SRAM and the microprocessor and tigh resolution graphics. [t will burdie this with
had got the MOS process to work three years a ' 7e amourt of multimedia applications for less
before anyone else could - the greatest record vt 32,000.

of innovation in the history of the chip

industry. Fujitsu already sells a multimedia PC in Japan.

t.. it is “ncompatible with US standards.
It could be .hat whatever big business and
Governments decide will be subverted by the
ability of small firms to produce better products
than big firms and to sell them on a "free trade”
basis anywhere in the world.

Intel is planning interactive digital video
which gromises full motion video and animation in
multimedia applications. DVI has the support of
Microsoft and IBM and competes with a differeat type
~f technology called compact disk interactive, which

It is possible that the old struggle in the is being developed by Philips and Sony. By the year

chip industry between the successes of human
creativity when allowed free expression, and the
failures of big business when it tries to control
creativity in order to profit from it, will
continue to be waged as fiercely as ever.
(Source: Electronics Weekly, 14 March 1990)

Waiting for the massi.e media event

It takes new technologies years to find their
way into commercial products -~ or so wisdom has
it. For the cd-rom this is certainly the case.

But by the end of this year these storage
devices will be an increasingly common part of PC
systems, driven on by declining prices and
sophisticated multimedia applications.

At the recent Fifth International Cd-rom
Tonference in San Francisco experts predicted
cd-rom drives to fall in price to as low as $300
by the end of this year. Several major PC
manufacturers have plans for low priced PCs vith
inbyilt cd-rom drives bundled with multi media
applications.

The technology allows a conventional si.ed
compact audio disk to contain over 600Mb of data
in the form of sound, graphics and text. The data
is read by cd-rom drives, many of which can dn
double duty and play compact audio disks.

Up until now, there have been few cd-rom
based applications and drives have cost as much as
$1.700 each. But that is about to change.

Microsoft has licensed a product called
Director 2.0 from Macromind. This will allow a
future version of Microsoft Windows to run
multimedia applications designed for a Macintosh
to he played on an IBM PC or compatible. This
opens up larger markets for developers producing
cd-rom based multimedia applications by reducing
the risk of having to choose either to develop
applications for Macintosh or IBM PC users.

2000 Intel says its chipset will be incorporated
into the microcode of a general purpose
microprocessor. This means all standard PCs will
have inbuilt multimedia capabilities.

Apple, which has tried to get the multimedia
market jump-started for several years, did not
announce any major products, but says it is cutting
the price of its cd-rom drive by 25 per cent to
$899. The Apple (D SC has been one of the highest
priced cd-rom drives on the market and has been
unpopular because of reliability problems. Apple’s
multimedia plans seem unclear. Its Multimedia
Lzboratory, which has produced interesting
experimental multimedia projects, is reported to be
operating with a skeleton staff and no new project:
are reported to have been planned.

Sony introduced a system that allows users to
produce their own cd-rom disks from a desktop
system. For about $30,000, large corporations will
be able to produce their own disks. Sony says the
system will be available in the second half of 1990.

While the conference had fewer major
announcements than in previous years., the industry
seems to be holding its breath to see if 1990 is the
year of the cd-rom.

Market research company Dataquest iinks it
will be and predicts drive sales will be much better
this year thanks to systems like the Headstart PC.

What is still missing are myltimedia
applications that will caplivate people and persuade
them it is worth upgrading their PCs with cd-rom
drives or even worth buying one of the new
multimedia systems.

Technnlogical advances are helping to bring
down the price of multimedia systems to a level
where they are affordable to a much wider number of
customers. This larger potential market should
encourage a weltar of applications from innovative
developers.




Althougk 1990 may not be the ,2ar cd-rom drives
and multimedia applications become a standard part
of PC systems, the time cannot be far away.

{Source: Computing. Z9 March 1930)

Comgany News
Sigmens ¢hips in on IBM's 64-Mbit plan

IBM has teamed up with the last syrviving
furopean memory chip maker, Siemens, to develop a
6i-Mbit memory chip.

Intel Fas aiso made a memory chip deal, but
with Japanese manufacturer NWMB Semiconductor. This
deal will allow Intel to buy rchips from NMB and sell
them to US computer makers.

Both prajects fo'low the coliapse 0f US
Memories, a ronsortium af top US companies seeking
to win some of the dynamic random access memory chip
market back from the Japanese.

In 1959 Japan held 6€ per cent of the world
market . which was valued at $3.100 million according
to market research company Dataquest.

The jaint venture between I8M and Siemens plans
to go into Vive produrtion by the mid-1990s.
Dataquest says the partners could have tc spend
$7.000 million to design a 63-Mbit chip, build a
factory and eveatually market the product.

Observers say the project cculd let IBM into
Furope's JESSI {Joint Furopean Submicron Silicon)
project. Tne JESSI memhers, Siemens, GEZ, Plessey,
Philips and SG65-Thomson, have been unwilling to
include YUS companies because European manufacturers
have been excluded from US projects.

Intel, another member of the ill-fated US
Memories venture, is to be the major shareholder ir
a new company, Intel/NMBS Drams rabrication. which
it is torming with NM8 Semiconductor.

NMB had a 3.1 per cent share of the world
market in 1989, with sales of $280 million. Most of
its business was in North America. [Its
manufacturing process ~as bought from [nmos when the
furopean compeny retired from the memory chip
market. (Source: Computer Weekly, ' february 1970))

Four down - sixteen to go

The praductian of 4-Mbit DRAM devices started
acrording to schedule 1n the last quarter of 1989 a¥
the Siemens Neuperlach facility in M.nich, federal
RPepublic of German,. Production of thiz device will
be ramped up this year bath at Munich and at *he
Siemens tacility at Reaqenwburg.

The terhnnlogy far the high den<ity 4-Mbit ORAM
chip is based on 0.8 am design rules (a human hair
e [} per cent thicker) with a rhip <i7e of
3 mm’. It includes thrae-tuvel polysilicon, a
titaninm/titanium nitride bharrier. and a trench celi
vraparitor. Fach trench call stores one bit, the
total «<tnrane capacity being equivalent to 750 typed
page whirh ran be read 'n uynder a <erond.

The Siemens 1-Mhit DRAM, which preceded its
A-Mbit device, is now in full scale production at
the Reqgensburg facilityv. About 20 million units
wrore produced in the fiscal year ending
September 1989. During the current financial year
production may reacrh 41 million.

Success in the 1-Mbit DRAM project led Siemens
to commence working or the design of a 16-Mbit DRAM
in 1988. In *he following year test batches proved
the viability of the 16-Ibit trerch ceil concept and
the two level metallization design. Production of
this 16-Mbit DRAM is scheduled to commence in the
Tast quarter of 1992._ The first products will have
a chip size of 142 mm¢ - this is little more than
a 50 per cent increase in chip size over the J-Mbit
devices for four times the memory capacity.

As the 4-Mbit DRAM cell was shrunk for the
16-Mbit design, isolation of the diffusion areas
around the trenches became a serious problem, since
distances from trench to adjacent trench and from
trench to active areas ¢ 2 in the range 0.7 um to
1.0am. A highly doped p-well could improve the
isolation cf trench diffusion areas, but this wouild
he at the expsnse of the ‘ransistor performance. In
addition, there would be a limitation of the trench
depth owing to the need to make the p-well
concentration at the bottom of the trench adequate
te avoid punch through.

These problems are being overcome by the
Siemens research facility in Munich which has
developed a 16-Mbit DRAM cell based orn a stacked
capacitor. This capacitor is located in an isolated
trench using a three dimensional cell structure.

The storage node of the capacitor consists of an
arsenic doped polysilicon spacer in the trench
connected to the source of the transfer gate by a
buried trench contact.

One of the mair factors controlling the choice
rf 16-Mbit DRAM cell techrology is the need to
obtain syfficiently small leakage. Siemens has
shown that its “Super Shrink Trench Cell” is a
viable 16-Mbit DRAM candidate so far as leakage
limitations are concerned. (Source:

Electrorics Weekly, 21 February 1990)

Siemens Nixdorf link

A long-awaited restructuring of furope's
computer industry began with Siemens taking control
of Nixdorf, its compatriot computer maker.

Siemens has taken a majority stake in Nixdarf
and the two rompanies are pooling their computer
businesses into a new joint venture called
Stemens-Nixdorf Informationssystems. Siemens' move
creates the second biagest computer maker 1n Europe
with annual European computer sales of around
M 12 billion (84 billinn), exreeded only by [BM.

Many e«pect the <have-up in Furope tn rontinne
«1th pressure mounting on British elertranics aroup
AT ta do something with ils [FL computer off.shoot,
white Dlivet®i of Ttaly ard France's froupe Bull
lank arnund for partners to help them <urvive in an
increasingly cut-throat market.

More consolidation will almost rertainly
happeri, but the pressurec forcing Furope's computer
makers ta rome together have little to do with what
happened.

Nicdorf was in trouble and it needed help.
Sales were qrowing but lax manaqgement had allowed
costs to qn out of control. Profits which praked at
more than OM 300 million (£100 million) two years
aqo, have collapsed with the company turning in an
estimated loss of at least DM 600 million
(£200 million) and possibly as much as DM | billion
(£330 million) last year.
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Siemens motives for coming %o the rescue zre Memory chips
Tess clear. Siemens gains very little new
techrolngy and few in-roads into new markets. Everywhere, big chipmakers have joined up with
Analysts point to the fact that Siemens’' computer foreign rivals to design, make or sell the chips
business is slanted towards large mainframes and called dynamic random-access memories (DRAMs}.
that it is not so strong in minicomputers and
persona! computers (PCs) which is Nixderf's American and European techno-nationalists have
speciality. lona been obsessed with Japan's control over the
supply of DRAMs, an essential component of most
Furthermore, Nixdorf does not give Siemens sophisticated electronic gadgets.
access to any major new gecgraphical markets.
Indeed, most of the newly merged company's sales Nobody thinks that the Japanese will cease to
will be in the Federal Republic of Germany and are be big in the DRAM market. But for the first time
heavily biased towards the banking and retailing it looks as if Japan's domination of the market at
sectors. the end of the 1980s may have been a fleeting

episode in the history of electronics.
The most likely explanation for Siemens'

action is that it wants to bag up a large chunk of The most recent cross-border deal to be struck
the domestic computer market for itself and block is between Intel of California and NMB, a subsidiary
foreigners from getting a toe-hold by picking up of Japan's largest maker of miniature ball bearings.
Nixdorf. Minebea. MNMB 1s 3 newcomer to DRAM production and
the company has had trouble marketing and

However, the move has put consglidation of distributing its high-quality chips. HNMB needed a
the European computer industry firmly on the partner to reach its customers. Who better than
agenda for 1930. In particular it has renewed Intel, America's largest independent chipmaker?
speculation about the future of Britain's ICL,
owned by STC. A merger or partnership could allow In exchange, Intel, which guit the ORAM market
it to bgost profits by sharing research and during the semiconductor recession in 1985, has
manufacturing costs and increase sales by gaining gainad exclusive rights to sell NMB's memory chips,
access to new markets. The most frequently cushioning the company and its American customers
mentioned suitor for ICL is Olivetti. against shortages of DRAMs even if Japan's biggest

DRAM producers cut back output.
Around half of ICL's revenues and half its

profits come from mainframes. But these profits Challenges to Japan's biggest chipmakers are
are put at risk by the increasing power of al-, coming from South Korean companies. Samsung,
microprocessors and the emergence of standards Lucky Goldstar and Hyundai have been piling on
such as the Unix operating system. These are capacity. According to Dataquest, sales of
bringing the low-margin commodity economics of PCs Korean-made DRAMs grew by almost 80 per cent between
into minicomputers and will soon affect mainframes. 1988 and 1989 while the market grew by 36 per cent.
Samsung's DRAM sales almost quadrupled, to over
Accordingly, ICL is moving away from its $1 billion between 1987 and 1989.
reliance on mainframes in particular and bardware
in gereral. All this extra DRAM capacity has pushed down
the price of memory chips spectacularly. The
Its hardware offerings are moving towards biggest Japanese producers have two options: leave
microprocessor-based Unix systems which range from their new competitors behind by Tcaping ahead to the
desktop workstations up to multiprocessor machines next generation of DRAMs or make more valuable chips
with mainframe-like power. : such as microprocessars, whose price is less
volatile.
ICL's software and service business is
growing fast and is likely to be more profitable Neither strategy will be easy. American
than its hardware business in the Tong term. This companies have a strong edge in microprocessors (one
will increase the pressure on the company to reason why Toshiba was willing to swap its DRAM
rationalize ils hardware business by finding a technology for access to some of Motorola's
partner to share the burden: a job that should be microprocessor knowhow). Leaping ahead to the next
easier now that the product line has been revamped. generation of DRAMs will be colossally expensive.
Designing and manufacturing the new four-meqabit
Which is exactly what is happening to another DRAM will cos* each company some $2 billion  The
UK computer company Apricot, not called ACT. Llast rost for each succeeding generation could almost
week, the company revealed pians to separate its double, whil: the period between generations will
hardware-making operation which keeps the ‘pricot shrink to three years. The current world market for
name from its expanded software and services all types of DRAMs is worth less than $10 billion in
business. ACT is now looking for a partner to annyal sales. Japanese companies are often willing
take a stake in the Apricot computer making to invest so heavily because, as manufacturers of
business. electronics and computer gear, they themselves are

big consumers of DRAMs.
But whatever UK and Eu.opean computer makers

do to re-organize themselves, the real battle for Aut with such vast sums at stake in a cyclical
contral of the world's computer market is being market, even the investment-happy Japanese need to
fought out between the Americans and the Japanese. reduce their risk by finding partners.

So mayhe Siemens' attempt to close up the That is why Hitachi joined up with Texas
drawbridge and shut out foreign computer makers is Instruments to design the next generation but one,
not such a dumb move. (Source: the 16-megabit DRAM. Even the world's largest

Electronics Weekly. 17 January 1990) chipmaker, IBM, announced at the end of .January that




wriald cotlaborste withh 3iscus on ths gersration
after tnat, a i-mcgabit DRCM +»i % shou.d come inte
production around 1995. Both thesa partnerskios
cculd become permanent memory-chip Jouble-aits.

Ironically. one recent all-American
collaboration to make memory chips failed even
before it got off the around.

Memory chips are consumed all over the world.
There is little reason for them not to be designed,
made and marketed by companies all over the world
too. For example, NMB, Intel's rew partner, bought
the designs for its first memory chip from Inmos.
NMB is Japanese. Intel is American. And Inmos?
This obscure little company was born and bred in the
UK. (Source: The Econumist, 3 february 1990)

IV. APPLICATIONS
Tapeless recording systems

Tapeless recording for recording sound allows
engineers quick and accurate access to any part of a
recording. The technolngy also allows for
manipulation of each sound. Tapeless recording
systems {TRS) use a combination of RAM and hard
magnetic disk. TRS is now being used in recording,
editing and in live performances. 1In editing, for
example, a single note can be replaced with perfect
accuracy {when a singer needs to redo a single high
note, for example). Rewinding tape and splicing in
a single note would be very difficult. Overdubbing
with TRS also does not cause any degradation in the
tape. With TRS, a single sound can also be altered
stightly and overdubbed, so that, for example, a
single voice can be made to sound like a choir. TRS
can also be used to link digital sound to other
signals, as in the film "Who Framed Roger Rabbit",
when the music is linked to switches to operate the
keys of two pianos. Background music for live
performances can be controlled from backstage to
match the action on stage in a way not possible with
taped sound.

New England Digital's Synclavier tapeless
system allows sound from a band or singers to be
recorded and then controlled by a single performer
from a keyboard or quitar. There is always the
isk, however, that the disk drive will break down
(or be stolen) or that the data stored on disk will
be erased. (Extracted from New Scientist,

5 January 1990)

Counterfeiters find a new tggl: _ the personal
computer

Polire discovered a trove of high-technology
gear at a private home in Vicksburg, Mississippi
that included a document scanner, a laser printer,
an IBM-compatible computer and a disk filled with
digitalized cheques, drivers’' licences and
department store I0s.

The counterfeit case, which is pending in two
state courts, may be the most elaborate and costly
example yet of a new form of fraud: desktop
forgery. lsing the methods of desktop publishing,
desktop forgers can cheaply and easily create
officval doruments that are virtually
indistinquishable from the real thing.

The technique is remarkably simple. First, the
forger uses an optical scanner to turn a legitimate
document into a digital image stored in the
computer's memory. Then, using a so-called paint

proaram., which is an electronic versicn of an
artist's grawing kit, he alters the image to suit
his purposes — fer example adding zeroes to the
dollar amount or deleting the payee's name and
substituting his own. Finally. the altered document
‘s prirted out on a laser printer or, for best
results, on a professional typesetting machine.

Accaording to James Cavunto. editor of Micro
Fublishing Repor!t, based in Torrance, California.
and author of a new study that describes the scope
of the problem and offers tips for detection,
desktop forgers can doctor a wide range of
documents: passports, birth certificates,
immigration cards, stock certificates, credit-card
receipts, purchase orders, drug prescriptions and
Tetters of roference. Academic transcripts are
particularly su.ceptible because college students
have easy acc2s- to the necessary equipment.

There are plenty of ways to defeat the desktop
forger. The Standard Register (ompany in Dayton.
for example, sells a complete line of aids, from
artificial watermarks that can be seen from an angle
but are invisible to document scanners, to specially
treated paper stock that, when tampered with,
displays the word VOiD in English, Sparish and
Latin. But the counterfeiters do not seem daunted.
A man in Boston used computer—faked cheques and
purchase orders to buy computer equipment. A couple
in Phoenix made the rounds of the loca! liquar
stores and cheque-cashing agencies with phony
cheques stamped with a variety of corporate lcgos.
And late last year political activists in California
distributed some 2,500 copies of the Los Angeles
Times wrapped with a fake front page. Une “article”
criticized US involvement in El Salvador, and
another column apologized for the Times's news
coverage of events there. (Source: Time,

26 March 1990)

PC security

As far as most personal computer users are
concerned, the basic aims of computer security are
usually quite simple: to prevent the computer being
stolen, to prevent access to the computer by any
unauthorized user, to ensure back-ups are always
available for program files and data files, and to
ensure that confidential data is available only to
authorized users. This list can be extended
according to circumstance.

All floppy and hard disks have finite Tives.
Unfortunately, it is all but impossible to predict
~x3ctly when 3 disk will begin to show errors. The
nnly rational solution is to store multiple ropies
of all important files.

Utility programs are available which nffer
back-up facilities far superior to those normally
provided with the nperating system. For MS DOS, the
best of these are probably Fastback Plus and the
back-up utilities in the PC Taols parkage.

A1l important files should be barked up to
floppy disk daily - more frequently if they have
been radically altered. Hard disk <tnrane shoyld
not be viewed as permanent. A complete back-up ropy
nt the hard disk should be taken every week. This
ran e used to reload the structure nf the hard disk
content in rase of hardware failure.

Other security measures, like always lorking
the PC when not in use and hiding the key, or
putting away a portable computer in a secure place,
seem aimost too pedestrian to mention.




However, the fact that they are so obvious
means such precautions are all too ofter
forgotten. locking your PC should become as much
of a habit as locking vour front door.

Always lock up a portable computer in a
secure place when it is not in use. It scunds
stupid. but many thefts of portable computers are
performed simply by picking up the computer from a
nearby desk and carrying it away. For a desktep
computer, simple physical measures can help te
prevent theft. Many companies sell cable and Tork
systems which attach to the keyboard. the monitor,
tive precessor unit and the desk at which the
computer is used. They prevert the hardware beincg
carried away. Without a mevement alarm, theve is
of ~=ourse nothing to prevent a determined thief
removing the desk and the computar togetker, but
this is likely to be too ronspicuous in most
environments.

improvements beyond these basic steps all
rast mroney. Available security products can be
spiit into two distinct types: those that are
vurely software based. and these that require some
special hardware. The classic image of PC
security is of a plug-in card which controls
access to the PU. and ensures that disk files are
stored in encrypted form. Such facilities can
prevent a computer being used by unautherizec
people. A proces<or on the plug-in caid car
ensure that software executing on the PC is rot
permitted ro access the security teatures. and
amend them or hypass them. Such hardware-bac<ed
seurity praducts cost much more than £100.
tfxtracted trom Computing, 15 March 19530)

19M's CIM produgts

IBM has introduced ~ide-sca'e
momputer-integrated mancfacturing (CIM) products
uncder the rame (IM Advantage. They use a new CIM
architecrture and cover more than 50 software andg
hardware products that were either developad by or
for IBM. It alleqedly encompasses all industrial
uperations processes, inviuding CIM data
integration, data cemmunications, engineering
systems applications, and factory and process
operations. Camponents of the system include the
fIM Communications and Data Facifity (CIM CDFY,
which supplies data managemant, an! the
6070 Graphics System, Yor CAD/ZAM applications.
Annther romponert is the Plant Floor Series, which
includes PlantwWorks, an application enahler, ard
Plantlontrol, which suppliss continuous flow
mancfacturing management . (Fxtrarted from (antrol
and Industry, Decemher 193%)

flat screens

The flat-panel displavs used in Taptop
computers today and in the picture-thin teleicion
~pts of tomorrow are changing their spote., ive
panels themeplves have suddenly became biager and
briakter and their picture elements (“pixels™)
vividly coloured. When it blos<oms, the market
for these inventions will be dominated by Japan.

For the past two years Japanese manufacturers
have bren perfecting 10-inch rolour panels based
on 4 new version nf the old liquid-crystal display
{LCD). First used in calculators and watches in
the 1970s, 1705 have 4 material trapped hotween
two ltayers nf glass that flips from being a
transparent liquid to 4n opaque solid whenever a
small current is applied.

The best thing that can be said about L(Ds te
date is that they use little power. making them
ideal tor portabie devices. To make them more
readable. manufacturers have been embedding tiny
lights behind the screen; some have even added
tilters to give the impression of colour. But the
laptops with coloured screens that have been
launrhed recentiy by Fujitsu and NEC are the final
fling of an older type ot LYD *hat offers
R-16 murky colours. The new "active matr:x" (7Ds<
give a picture that is pin-sharp and bright, and
pairtad from a pairtte of 25: colours, like a
crnventignal television set. Sharp and NEC have
hoth announced plar, to gn inta fuil praduction.
The tir<t of Japan'< new colour LCD plants will pe
in tull swing later this year.

The new active-matrix wersions, with the'r
murh brighter and more cnlourful displavs, are
aimed at biager markets - from laptop computers and
tax marbhires to portable videorecorders and
television sete. In five years the J0-inch tlat
television se* could at last be harging on the
wali. By then, annual saies of *ull-colonr L{D<
cauld reack over $7 biliion.

Japanese electrenias firms are evperied tn
have at least J0 per cen® of the market, for one
simple reasur. They have an arm-Tock ov nearily all
the underlying technologies. Making active-matrix
LD parels i< similar %o mass-producing
larase-capac:ty memery (hips, erl; trickier.
westere firms *ha* have had treshle matching
Japanene chipmakers will bs even harder pressed te
meet their prices for L{Ds. Japanece firms are
alsn herefiting from two big Government projects.

A $2C xilli0n proygramme sponsored hy the Ministry
of International Trade and Industry aims st
Tsarairg how to manufacture a full-colour LD
screen with b million pixels - i.e., one big enough
for a tlat 40-inch HDTY (high-dafinition
television) set. The Ministrv ot Posts and
Telecommunications has a $24 million industrial
programme to develep a *iny HDTY projectm

Potentially, active-matrix [LDs are ro mare
axpensive tn make than the other flat-panel
dispiays, but they are still twire the price of the
rathode-rav tubes used in television sets.
Howevor, they are far less bulky and need just a
fraction nf the power. The only other flat-pane}
display that comes clase in performance is the
beam-ma*rix design — 4 cross hetween an 170 and a
squashed cathode-ray tube - which was developed by
RCA in America and rotined by Matsushita 1o Japan.
Ayt squashed tubes are inherantly mare difticult to
mabs amd are not as sharp a~ the artive_matyrie

tihe. Onie the Tatter are in production, therr
price o oedpectad o fall Avamatioaily . A 0 ek
colanr pared today coste oser 31,7000 withoe five

,0Ars . <ay Japanece mannfacturers, it «ill he 5200,

Though similar in mary ways to a hig memory
chip, mabing an artive—matrivc (D iq 3 nond deal
more ditficglt, For a atart, the device haw 2
alass base inctead ¢t a sil:con one.  The
technigues used by semicondurtor maters depend on
rooking their salivan rhips at 100070 nr more.
That would melt the [C0's glass base and fr, mont
ni ite componpete Alop, the bigaest Ywatera' ol
<ilicon used far making memory chips are only
n inches in diameter; these are later diced up
into hundreds of individual chips. The new
generation of 1D panels will need to be made ane
at a time on sheets of qlass that are 10 inches
wide.




Between them, Japan's tep LCD suppliters spent
around $400 million last year on tools for making the
new colour LCDs. This year industry watchers evpect
them to pour a further $550 million into
marufactyring equipment. (Source: The Economist.

17 February 1990}

Realizing CASE's potential

Structured methods for systems development were
first corceived in the late 1960s as a way of
improving productivity for programmers. [t was not
until the mid-1970s that the innovators began
addressing the more complex areas of requirements
gathering and analysis with any success. It was even
Tater, in the early 1980s, that papers were published
detailing practical strategies for applying these
techniques for large and complex systems, throughout
the whole development Tife-cyrle.

CASE tools were first developed in the late
1970s as single user stand-alone analyst workbenches
and were really no more than diagramming tools.

How, the latest genaration of CASE tools are
more sophisticated multi-user. integrated systems
with powarful checking racilities and code generation
functionality.

It is this latest generation of [ASE tools that
have put paid to (e critics who refuse to accept the
new concepts.

We must consider why that, with the advent of
CASE, so many views have been changed in favour of
structured systems development.

First and foremost, today's structured
techniques aim to produce cheap, and thereby easily
dispensable, models of the real system without having
to go to the expense of producing the real thing and
only then finding out that it fairls. CASE tacls help
us to deal with models that represent the large
distributed systems that are being developed
nowadays; but that is all they do.

Exponents of structured techniques have quite a
job convincing users, during the early life-cycle
phases, that the models do in fact truly represent
their system and that there is no need to worry that
coding has not yet started. Oevelopers have to
convince the users that there is no need for the
physical, high-tech representation, until much tater
on.

It is an interesting irony that the very thing
that has made structured techniques universally
arceptable is the advent of the automated tonls to
support the models that are produced.

What the developer must do is to rememher tha!
while the (ASE eavironment will provide a numher of
extellent advantages over the pencil and paper methnd
it must be seen as the tonl and nnt the method.

Unless a formalized structured approach 15
adopted in the development of a system then that
cyatem will ultimately f3il. A development fails
when key expectations are not met. Fuveryone involved
in the development of a system will have
expertatinns, however intangible. The project
manager has the ynenviable task of disproving the old
caying that tells us that "you cannel please all nf
the people all of the time". A structured approach,
qgiving detailed models, representing real life
orcurrences, might and if it is a really big system,
it will help to use a CASE tool.

It is important that an organization
standardizes the format of these specifications so
that training and quidance can be given and the job
o! rommunicating with interested parties is made
vasier. To make this easier we can employ a CASE
tos? to support these models ancd standardize their
format. But, we should be sure that we do not just
produce models in a certain way te match what our
_ASE tcii will accept, be ause 1f there is a batter
representation, then we must find a tool to support
it.

Some people *hink that it is the use of CASE
tools that will speed up the proress of syste-s
develcpment and give us better quality systems. It
is the structured approach that gives us the radical
improvements in quality and productivity. CASE
tonls will add a further factor of improvement for
large systems, bet . smali factor in comparison.

A system development effort should alsc irclude
the pos*—implementation costs of maintenance. For
unstructured system developmerts this is often as
much as 80 per cent of the overall cost. Structured
developments come out at about 720 per cent and this
is bearirg in mind an equal! pre-implementation
effort for both developments. This benefit is
mainly due to the way in which the system is broken
down into maintainable, reusable components. CASE
tools do not currently help much on these concepts,
it is down to the application of method.

It is essential that an grganization has a
single rigorous structured development methodology,
integrated within a CASE environment and that
comprehensive standards define how these tools and
techniques ran be used throughout the entire
development life-cycle.

The tool is the method's servant and although
it is powerful, 1t s*ill serves, not masters.
(Extracted from Computing, B February 1990)

Rain, roadworks, breakdowns and sales all
affect the movement of traffic through the UK's
towns and cities.

The delicate baianre between free-flowing
traffic an¢ traffic jams is maintained by a series
of control systems. The simplest are the
controllers in boxes by the side of the road near
traffic lights which record impulses frem sensnars in
the road detecting the passage of vehicles and use
this information to change the state nf the traffic
Tights tney control.

Refare computers herame available this was the
most sophisticated form af rontrol bt in the 1944
the wider use of computers enabled *traffic Tights
and controls to be monitored on an area basis. The
rantrn! hoxes were used to transmit information o a
rentral raontrol office and received instrurtinng in
roturn,

The technology moved quickly so that, within a
few years. whnle cities were controiled by
rosputerized systems.

Nne apprnach was to analyse " :affic tlows and
arrive at a set of weighting fartors which optimised
flow through the city under differ.at conditions.
Typical situations would he tie mor.iing rush hour,
the evening rush hour, mid-day, evenings, etr. The
traffic control staff selected the appropriate
scenario and the system took over from there.




Since then, the main developments in area
control have been to make the algorithms more
adaptive, to take acrount ot the million and cne
changes that can attect the trattic in a large
city.

Other advances have been in the control room
itcelf, using displays tn give operators an
up-to-the-minute picture ot events, and making it
easy for them to modify the operation to take
account o! emergencies. Some ot the systems that
were installed nearly .0 years ago are still in
operation.

At about the same time as these early control
systems were being developed. motr-wsay sianalling
schemes were being installed.

Tuday developers are tryinc to ‘mprove these
systems by aiving the motorists more information and
increasing the integration between the collected
data and the controi mechanisms.

An idea some local authonrities are looting at
is computerized road pricing in towns and cities.
These systems have detect sensors in vehicles, and
generate a charge according to the time of day, the
area concerned and a number of other factors. The
aim is to make it so much more expensive to drive
through areas of major congestion that you take
alternative routes instead.

Plessey installed such a system ir Hong kong.
It was technically a surcess. but raised a number of
political problems.

An alternative which has been considered is to
use a smart card in vehicles, which gets debited by
difterent amcunts according to signals received as
you travel. But this raises other problems.

wWhile such a system is feasible in Heng Kong,
it is a very different matter when considering the
same approach for a city like London.

for a start, the sheer scale makes it unlikely
to be economic. There are countless routes in and
out of London and they would all require some form
of sensor to be installed. Add to that the division
intp areas within the main boundaries and how to
make sure that every vehicle has a sensor and an
account, or how ta rater for visitors and tourists.

The most likely method to tackle a tratfic
problem like that in tondon would be tn use
computers to read number plates. There are already
image processing asystems which can identify car
numbers from photographs and it is only a matter of
time befnre the praocess is ageod enouah ta pick out
blurred and muddy rumber plates.

Money i already being spent on developing
traffic control systems which route vehirles aroued
congested areas. A cantract was awarded last year
ta a ronsartium of GEf . logica, the RAC and
W. 5. Atkins for a pilaot autoquide system in landon.

The concartium's system requires the motorist
ta key the destination into a unit an the dashhoard.
these data are relayed to a central computer. The
romputer notes the motorist's pnsition and advises
on the quickest route Lo the destination. Because
the computer is continually monitoring progress,
using radin beacons, it can ronstantly update i1ts
route data base with actual journey times and route
traffic round obstructions.

The prizes ot this tupe o' <ystem are 'ib
be i the same order as car pheres are today.
an expected price ot £.950 tor the dashboard nrit ane
50 per year for a subsuription 10 the service. he
schene should be operaticonal by 19703 and may be the
start nt a milti-miliion pound martet feor Sr-oar
information systems.

There was strong rompetition tor the rortrart
from a consortium of Plessey, Siemers and the
tgtamobile Association. They may yet win a en-tract
for another piio* schere, possibiy outside the
toundarres ot the MZ5. Siemens has installed a
pilnt <cheme in Berlin.

The benefits of the Autogu®de scheme have bee-
investigated by the Transpcrt Road Researih
taboratery bv analysing routes actually taken by
drivers, and then cafuulating the time they ~ounld
have taken it they had used the "best” raute. The
s<pected ga'n is typically ir the ranae of & to
10 per cent. This may net sound much, but 1t can
take ten Bours tc cross tondon in the resh hoor, 5o
a saving of even 5 per cent is a help. Mere to tne
point, it may reduce the amount of traffir by the
same amount. [f so, it may have a krock-nn etfe-t
as delavs can increase dramatically tor 2 relativel.
small increase in traffic.

So tar, all the ditferent systems have heen
instalied in more or less independent entities. The
really interesting developments in the tuture may
lie in the integration nt the various systems.
Sussex University has used artificial inte'livence
techniques to develop an automated Traftic
Information Colliator.

In each case, the messages are interpreted by a
message analyser, which passes them in a ore-detined
form to an incident recognizer. The message
analyser has to -ater for abbreviations, jargor,
incorrect grammar, unknown words and misspellinas.
The incident recognizer creates a data base of
incidents and uses rules to assess relationships
between messages and decide which ones relate to
existing incidents.

Another module. the tactical inferenrer,
assesses the incidents, decides on their Tikely
effert, duration and area, and passes the
information to the broadcaster module which handles
the business of generating tt- warning messaanes.

It seems tibely that ~uch terhni  sa will he
used in fature *n link the varinee dicparate - qteme

tnaether. Initially, police m:2qanes woui,. be
interpreted and passed ta Autoguide. area octrod
“ystems and motarway cianalling nyastena an welb e
R0, Antoauide and area pricing sy tems o conld e

contral o, e

turn, pans data to the area traffic
and A security system could reauest a police
interreption at the next motnrway turn-ott

tF«tracted trom Computing, 1% Febroary RERIIN
Storage

Digital audio tape rassettes, able to ~tore
ane Ohyte of data, could be ideal tor uaers® back ap
requirementa.  Keith Jone, evplaing the aduantage.
nt dar and charts its progreas from andio Toanry to
[T workhorse.

As the otarane capability of O 1/4 0nch ficed
disk drives approaches the one Ghyre level,  users of
workstations, file servers and small ~ystems start
ts need bark-up terhnnloqgy to match this caparity.




Tia .-

The Lsar reguiremant is foroa back-up device
ontn whih g thyte or more of data can be dumped
trom ¢diar . prefarabiy overnight in yrattended mnde.

A aromicg line-up of storage product vendars
R s ta thic problem in the form
nt doieea PRar can recard at Teast ore Gbyte onte a
compart . Taw-gost dlgitax audic tape, or dat.
cassette.  To give an idea of its size the tape
inside the cassette measures less than 1 mm ac-oss.

are atter

ttle more than ahput €10

The rasseotles rest G
each and measure &~ 3 < 2’8 inches.

Az weil as beipg smailer and cheaper than the
weli—watablished 1. d-inch cartridge back-up medium.
dat cassettos can hald much more data - tour times
a< mich as cartridges confarming with the NICI00
wpeiificaticn and nine times the amount held by
NITIR0 co-tridaes.

The big drawba~k with dat is not the cost of
the rapes. but of the drivos.

The biayest encorsement for dat so far has been
an announrement frem Digital Equipment Torporation
in Hovember 19R" tha* it will offer dat technoleay
tor unattenced back-up with its small systers,
including =ork-stations, file servers and smal!
multi-yser machines. Availability will start in
mid-193¢.

attractions of dat drives listed by DEC include
ruggedness and reliability as well as the potential
tor future size reduction.

DEC supports a format tor recording data on dat
rassettes called Digital Data Storage, DDS. which
has been deveioped hy Hewlett Packard and Japan's
SOny.

About i8 months age an alternative format
ralled Datasdat was defined by a group of vendors
led by Hitachi. The bigges* J:7ference from BDS is
Data/dat's support for rewriting random groups of
data. a facility referr=i to as update in place.

HP launched a 5 1/4-inch DDS drive in
May 1989. Designated the 1777 (50A, its streaming
data transter rate of 183 Kbytes per second ran back
up 1.3 Ghytes in less than two hours. It comes with
a SCSI interface and HP quotes an pncorroc!ah]e
error rate of less than nne in 10'” bhits.

HP alsn sells twn complete DD5S subsystems tor
Gae with its own computers, the 13005 with an SO57
interface and the 1W00H with HP'< own HP-[H
intertace.

Sony Luropa at Staines announced a & 101 anch
N5 drive for the SDT-100N in Movember 1980,
(Extrarted from Camputer Weekly, 7 Fobhraary 19901

V. COMPUTFR FDUCATION
Flectranic classrooms

Long familiar to readers of science fictinon ond
technnlogy hype—reporting, the electronic rlassronm
has fn1 the past two years hemrn a reality to
<tudents at the University of london. It is,
unsurprisingly, rather more mundane than the fantasy
sugaests,  Indeed, it has sn far turned out to be
Almast exactly like the clascrooms in which
qenerations have learnt and dozed.

The University of London is 1 waty »=3ys a
pertect tastbed fer the electranic classroom. 1% is
composed of 11 colleges. scattered arross [onduon and
surrounding counties. Eachk collzqe sets the
curricula *or “ts own degree courses. ard teaches

them largaiy with its own facuity. The wniversit,'s

experiment in electronic learnirg. 2n ad.anced
videy-uonferencing network cailed LIVE-NET. heips
the voileges to enjoy the herefits of membership in
the university and retain their independence.

Given its potential consequences, LIVE-MET bs &
relatively cheap experiment. Developed !
British lTelecom LIVE-NET cost about I1 miilion
($1.5 million) to set up. and £60.000 a year to
run. It has so far been taken up most
enthysiastisally by those lecturers and merbers of
university committees who would otherwise have had
to spend jong hours shuffling Letween one college
and annthar.

ThL ity ow”

LIVE-NET's developers have concentrated en
maring the technology simple and unobtrusive.
Though many video-conferencing systems require
special studios, LIVE-NET's cameras ard mornitors ran
he set up a‘ong the wall of a normal! classroom.
Professars teach a roomful of live students, but
other roomfuls -an listen in. Fibre-optic 1inks
with a capacity equal to about 30 conventional
talephone lines carry signals bhetween seven si‘es in
London and the suburbs. Each classrocm both sees
ang hears ali the otters.

Clever central switchina allows, for example,
two sites tg participate in a faculty meeting while
the cther five are linked into a class on
metamorphic rocks. But the screens can also carry
things which are hard to display in a standard
ciassroom.

With such basic technology working, LIVE-MNET's
developers are ready to qo further. One idea is to
link with other European universities via the
Olympus telecommunications sateliite. Another
programme is looking at electrraically linking
classrooms in America and London. A third idea is
to use LIVE-MET's computer links to deliver pictures
of things that can be seen nowhere on earth, ror in
space.

Combining clever computing graphirs with
advanced modelling techniques has openad a new field
called scientiiic visualizatinn. Many cf today's
~tudents have already watched romputer-rreated
simulations of what a rotating ‘aur-gimers-anal ¢ he
mirght Yool Tike, nr of how maleratoes interact 1n
chemical reactions. Tlectranic Tink, bto ey
n-pnvu;,ﬁ 'ﬁmpufﬁrﬁ whitebt coetnrpm 0 h bpawe o seh
an the tinke offered by L1JF-NET - might Tot
tomarraw'a atudants manipulate thoqe rmotaran:
instead ot just gawpinn At them tram gtar
“nurce: The Feonomigt . 41 March 190

TMRES-Snouth tn involve yners clnsely

Mast THRES-South data comes from reagistration
farms which are availaple at all oftices of the
United MNatrons Developmant Proaramme (UHOEY nr tenm
[MRES-South in MNew York. Other UM and
intergovernmental organizations contribate
additinnal data from their own data hasen.

[NTERMAN, the International Mananrament
Develapment Network, which i« hased 0 the
International lahour Orqganisatior  (10), provides
informatine an training proqgra~ o+ in management .




The training branch of the United Nations Industrial
Development Organization (UNIDQ) provides
information on industrial training programmes in
developing countries, while INRES will maintain the
data bases on industrial training on their behalf.
The INRES-South data base 1s therefore particularly
strong in these two fields.

The number of institutions registered with
INRES-South is about 5.000. The number of requests
for information and data base inquiries continues to
grow, and now exceeds 100 a month.

Among the main users of INRES-South are
institutions or firms in developing countries, which
use the referral service to idertify potential
partners for co-operation, and Governments wishing
to identify qualified contractors for their
development projerts. The UN Development System, in
particular the Food and Agriculture
Organization (FAQ) of the UN. uses INRES-South to
identify developing country contractors in technical
cc—operation projects or to locate institutions
offering appropriate training programmes.

Others use the service as a source of data on
partners in techrical co-operation among developing
countries ur other information networks. Some field
offices of UNDP report that INRES-South has become
their main source of information on the training and
expertise available within their own countries.
Governments also use INRES-South information in
preparing documents on the technical <o-operation
capacities of their country. More important is the
fact that many inquiries now originate from
organizations that deal with technical
co-operation.

A selected number of UNDP field offices will be
provided with microcomputers equipped with the data
base. They will take responsibility for processing
inquiries that might come from government
departments, Chambers of Commerce and Industry and
non-governmental organizations (NGOs).

Collaboration with UNDP units that have shown an
interest in using the INRES-South data base will be
intencified. The objective is to have the data base
directly accessible to the Office of Project
Services, YUNDP's NGO Division and staff of the
United Nations Development Fund for Women.

Increasingty, INRES-South will perform the role
of a true information referral service and even go
beyond this, becoming an intermediary between the
user ¢nd supp'ier of training and exnertise. In
doing so, INRES will rely not only on its own
computerized data base on the capacities of
developing countries, but would also use information
made availahle from other data bases and networks
dealing with the needs nf the developing countries,

VI. SOFTWARE
Meural networks tool

Berbshire Software Company (Lynbrook, New York)
has introduced Neuralng, a development tool for
neural networks. The tool, written in Borland's
Turbo Prolnq, runs on the IBM PC or compatible. It
ran be used for education and training, research and
exploration, or for development of neyral network
programs, MNeuralog uses the back propagation
algorithm. It requires at lTeast 25f Kbytes of RAM
and a dual-sided floppy disk drive. (Extracted from
Compyuter Data, January 1990)
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Japanese neural software

Toshiba hopes to develop neural software to
operate in the highly complex Japanese language. A
protctype word processor developed at Toshiba would
be able to distinguish varinus homonyms, which have
the same pronunciation but ditferent meanings.
Written Japanese uses three scripts. The
two phonetic scripts (kana) each have 46 characters.
but the kanji alphabet has several thousand
characters, borrowed from Chinese. Telegrams use
only the phonetic scripts, but even these can be
ambiguous. Existing word processing machines use
kana characters, and if the characters spell out a
word for which there are kanji characters, those
appear on the screen for the operator to choose.
But the word processors cannot tell which kanji
character is likely to be the right one.

The new Toshiba unit, which minht be
commercially available in three years, links kanji
words to other words that might be used in varicus
contexts, so the machine can determine which word is
meant. A word processor to be used by a lawyer,
however, would have to weight the words differently
than a word processor to be used by someone in
another profession, for example. The system could
work on a3 modest personal computer, according to
Toshiba, since in reality the approach has been to
use neural network tactics on a conventional
machine. Word preocessing could be done much more
rapidly if an actual neural computer were
developed. (Extracted from MHew Scientist. h January
1990)

Scottish software may run voice-coatrolled computer

A ccmputer system which can recognize
continuous speech, launched by researchers from
Edinburgh, may form the basis of a personal computer
controlied by voice. The American computer company
Apple are planning to adapt some of the approaches
used in the new system for its own computers.

Mervyn Jack, director of Edinburgh University's
Centre for Speech Technology Research, says that
work with Apple began several months ago and that an
agreement on collaborative research is expected soon.

John Lewis of the Mac Users Group, an
independent body that represents people who use
Apple's personal computers, said that if the system
can overcome the hurdie of recognizing continuous
speech it would be a "very significant development",
widening the MacIntash's "already friendly
interface".

The hardware in Fdinburgh's system, known as
“Neprey” . ronsists of two standard computer boards
which plug intao the back of an IBM persnnal
compyter. The first converts the vnire <iqnal into
a digital form and then aralyses the signal to pick
out the key frequencies of speech. [In this
simplified form the <ignal is passed to the second
hoard. This holds four transputers, self_rantained
computers which combine processing, memory and
communications on a3 single piece i silicon.

The transputer board converts the key
frequencies into “phonemes”, the chiracteristir
sounds of speerh of which there are 43 in the
Fnglish language. It then tries to identify the
pattern of phonemes into the words of its vocabulary
and then checks the syntar of the sentences to see
that it makes sense. The develapers of the system
claim it can understand any voice speaking rlearly




in English. It is reasonably successful with urban
Scottish, they added, and they are currently working
on additional software which will improve its
understanding of regional accents.

Osprey's developers claim it can be adapted to
suit any application. Users would type in a working
vocabulary of 300 words. Osprey then looks them up
in a 20,000-word dictionary of phonemes and it is
ready to use. A major advantage of Osprey is that
it requires no laborious training. Other systems
often need to be tutored by each user. (This first
appeared in New Scientist, London, 17 March 1990,
the weekly review of science and technology)

The Consultative Group on International
Agriculture Research (CGIAR) has released "Food,
Africulture and Science", the first in a series of
CD-ROMs which will eventually constitute a full
agricultural library with 6,000 titles. Trilingual
aids in English, French and Spanish on floppy disks
accompany the CD-ROM.

Among the titles included are a farmer's primer
on rice growing, field problems of beans in Latin
America, potato research, agriculture-aquaculture
farming systems, trends and projections of food in
the third world and sorghum breeding.

This new CD-ROM will be distributed free of
charge to interested institutions in developing
countries by international agricultural research
centres and will be soid in the United States for
$US 99 from Knowledge Access Internatisnal, Mountain
View, CA 94043. Ffor more information, contact
CGIAR, c/o World Bank, 1818 H Street N.W.,

Room N5063, Washington, DC 20433, USA

(TP + 1 202 334-8031) or Knowledge Access
International, 2685 Marine Way, Suite 1305, Mountain
View, CA 94043, USA (TP + 1 415 969-0606).

(Source: ACCIS Newsletter 7(5), January 1990)

Software information

A guide to selected application software
developed by the organizations within the
United Nations system will be published by ACCIS in
spring 1990.

These software programs have been developed by
the organizations for external distribution and as
such are maintained and supported by them through
various services including documentation,
installation, training or other user help services.
Approximately 80 software programs with applications
ranging from agriculture, atomic energy, demography.
economics, industry, statistics and
telecommunications to more general data base
management will be included. (Source: A((IS
Newsletter 7(5), January 1990)

Deatings in design

Software engineers are working overtime to holt
larqge pieces of complex code into existing product
lines. Fxpect to hear announcements about merged
produrts from Britain's Racal-Redac which acquired
simulation sperialist HHB Systems, US chip design
giant Cadence which is swallowing fast simulator
vendor Gateway and Valid Logic, which made Analoque
Desian Tool« the Yatest in a long Vine of
acquisitions. Cadence will put on weight during the
year as it expands into printed circuit board design
software.
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On the technology frent, expect to hear a lot
about logic synthesis, open systems and the VHDL
chip desian language. Logic synthesis software
takes the hard work out of electronic desian by
automatically generating circuit details from
Togical descriptions of what the electronics must
do.

Synthesis is a complicated technology that is
expensive to develop so even the bigger
computer-aided engineering (CAE)} companies are
buying in synthesis tools from smaller, more
specialist companies. For example, Dazix has done a
deal with custom chip maker VLSI Technology.

The bigger CAE companies are also working to
open up their systems so that their software can
talk to third-party tools. Last year, Mentor
Graphics unveiled its "open door” policy of
encouraging specialist software companies to port
onto Mentor systems. That process will continue.
Last week Mentor Graphics acquired chip design
specialist Silicon Compiler Systems, putting it head
to head with Cadence. Mentor has just completed a
major rewrite of its main code which has allowed it
to port to a second platform, Sun.

Computer giant IBM will soon be unveiling
its new reduced instruction set computer (RISC)}
technology RV workstations, and several CAE
players will be announcing ports onto IBM RT
machines this year: Valid and Racal-Redac will
be among the first.

Big electonics contractors, under pressure
from the US Department of Defense, need to develop
design which can be expressed using the DoD-backed
VHDL hardware description language. Most companies
will have VHOL products on the market this year,
most of them will be based around translation
software that turns VHOL code into something that
proprietary simulators can understand.

Britain's Racal-Redac hopes to make use of its
fast workstations and data base-driven CAE software
to embed rules-based artificial intelligence into
the frontend. This should automatically make
designs easier to test and manufacture. (Source:
Electronics Weekly, 17 January 1990)

COBAL gets set for an object-oriented future

The world's oldest and most widely useo
commercial programming language, COBOL, is to get a
face-1ift af'er 30 years, with the development of an
object-oriented version.

The move by the world’'s biggest computer
suppliers is also expected to ensure commercial
acceptance of the object-oriented approach - claimed
tn raise productivity two to tenfold.

US COBOL standards body Codasyl has met with
(080L suppliers including IBM, DEC, NCR and EDS and
PC COBOL specialists Micro Focus and Realia to lay
the aroundwork for the new COBOL.

Development methods expert Ed Yourdon. now an
nbject-oriented champion, says there was a unanimous
fensling that an ~“ject-oriented version is needed by
next year at the latest.

Object-oriented programming overturns
traditional approaches by focusing attention on data
rather than program logic. Advucates claim it makes
programming easier and more natuyral, and softwear
easier to re-use.



C0BOL was developed 30 years ago and accounts
for an estimated 70,000 million lines of code in use
world-wide. It is heing worked on by an estimated
three million programmers.

Proposals have already been submitted tu
Codasy), which is due to produce a new COBOL
standard by 199G, by Micro Focus, Realia and
Hewlett-Packard. (Scurce: Computer Weekly,
15 February 1990)

Ventura talks to the Russians

Soviet and tast European personal computer
useérs may soon have access to (vrillic versions of a
wide range of Western software products.

Aptec International. the export trading
division of Appropriate Technoloay, has launched
versions of Rank Xerox': Ventura Publisher and
Ventura Professional Ex.ensicn in Cyrillic,
Microsott's Cyrillic Windows 1.2, and a range of
heyboards, printers and monitors equipped with
Cyrillic fonts.

Dataquest figures put the level of PCs in the
USSR at just 100,000 at the end of 1989. Current
forecasts estimate that the Soviet Union will need a
further 28 million PCs by the end of the century,
importing Z00.000 to 300,000 over the rext year.

Desktop publishing will prove one of the most
Tucrative PC software markets for Western companies.

The USSR publishes 8.500 different newspapers.
5.300 journals and 83,000 books a year, but none of
its 200 publishing houses is computerized.

Aptec also topes its products will appeal %o
Ruyssiar speakers who live in the UK. It is offering
training courses on Russian Ventura through sister
company Appropriate Learning. (Source: (gmputer
Weekly, 11 January 1990)

The transformation of software develgpment

Trapped between growing demands for more
innovative applications and the need to maintain
swelling catalogs of aging existing systems,
software development managers are searching 3s never
before for a break with the past. From the
Department of Defense to Wall Street te Silicon
Valley, managers are sayirng it is time for software
engineering to grow up. They want to transform the
process of making software from what, for the last
45 years, has been essentially a manual,
craftwork-like process held together with rigid,
bureaurratic controls into 3 more automated,
rigorous and predictable engineering discipline.

To that erd, software managers and their
companies over the last decade have opened their
cheque books and their organizations to a long list
of new software develapment tools and techniques:
fourth-generation languages and prototyping:
structured programming and object-oriented
techniques; graphics-based design and analysis
too's; new data-oriented methodoloyies; and,
finally, integrated computer-aided software
engineering (CASE).

Altogether, Input Inc. estimates that
€5 billion of the $94 billion that US companies
spent on software last year went to buy applications
development tools. The Mountain View, California,
market research firm figures that spending on tools
is growing at a 19 per cent annual clip, making it

one of the hottest segments of the computer industry.

Each of those new tools and techniques is
suppesed to play a role in transforming software
development, recasting its corporate role from
bettleneck to business enabler and change auent.
The idea is to streamline the ovarburdened
traditional software development and maintenance
Tife cyrle by emphasizing user-developer
interaction in the analysis and design phase ot
the process. That is dene through the use of a
variety of prototyping techniques and new
graphics-based tools, which enforce methodolouyies
and produce diagrams that model! how the business
works, what the application does. what kind of
data it uses and how the processes and data
interact. Oevelopers ther use those diagrams to
create reusable storehouses - or repositories - aof
a busiress's data types and processes that can be
used by automated code generaters to produce
programs capable of erxecuting even the most
complex of transactions.

By streamlining and automating the Tife
cycle, managers hope to improve both productivity
and quclity. Generators eliminate the need to
create COBOL code by hand and ensure standard,
structured programs that are easier to maintair.
In fact, once the central repository is created,
programs could be developed and maintained
strict'y at the analysis/desigr and specification
levels. And, since users are active participants,
the design and specifications would more
accurately reflect the needs of the business. ko
more writing COBOL code by hand.

In a few leading edge companies, things seem
to be working just that way. At QuPont, the use
of an iterative development approach, coupled with
heavy user involvement and CASE tools, has
produced more than 400 new programs with no
failures and helped reduce maintenance by
70-9C per cent.

Other software managers say they have
successfully created what amounts to automated
software factories around isclated applications or
in individual business units. Tlrans World
Airlines Inc.. for example, completely rewrolte its
Information Management System (IMS)-based frequent
flier program appiication in 0B2. The project
took 15 months using a data-driven methodology and
integrated CASE too!s. Users can row add new
functions to the application in four to
eight hours that used to take up to eight weeks.
In isolated case;, other users have reported
fivefold productivity gains in new pradu-t
development .

Far all the spending or new development tools
and despite the arowina list nf surcess staries,
however, experts say the averaqe software manager
has only just begun the job of trapsforming the
development process. Although mast managers are
arutely aware of the need to revamp the
traditional software life cycle and seem intriqued
by the idea of automating murh of the procecs,
action at most companies has been tentative, and
progress so far has been evolutionary rather than
revolu! ionary.

Indeed, according to Software Froductsvity
Researrh Inc., software producrtivity today i«
lower than it was in 1950. B8y applying a
variation of IBM's function point productivity
metric, the Cambridge, Mass., consulting firm hae
estimated that IS software productivity on average
increased by 100 per cent in the 19505 and 1760+,
improved by 50 per cent in the 1970s and by only
313 per cent in the 1980s. SPR predicts that




i} per cent in the 1980s. SPR predicts that

[S software productivity will improve by only

50 per cent in the i999s. SPR President

Capers Jones blames much of the slow improvement
rate on lack of management attention to the
standardizatien necessary for software re-use and
the reed tor improved communicatien amony
programmers .

[f most software development organizations
are failing to improve preductivity tast enough,
1t is not because their ccompanics are not aware
that sometking is amiss. IS executives say
rising mainienance and dcvelopment ~xpenses have
drawn the attention of top executives,
particularly in an era of conselidation and
downsizing. And [5's freguent inability to
predict prcject delivery dates or nail down user
requirements is especially glaring at a time when
new systems are considered key strategic factors
with the potential to determine a busiress's
success or failure.

If the issue of software productivity has
risen to near the top of the CEOQ's worry list,
and IS is spending more than ever on tools to
modernize the software engineering process, why
are productivity and quality not impreving
faster? IS executives say there are many reasons
why software factory pilot projects — even many
surcessful ones - have failed to transform
corporate-wide software development prccesses.
Among them:

- Many of the tools needed to automate the
process are immature or not yet available;

- Managers say many programmers simply are
not interested in changing the way they
develop software. Programmers are
resisting the notion of giving up the fun
of coding ts spend time working with
users on designing and analysing
applications;

-~ Many organizations have neglected to
develop fundamentally good software
management practices without which
automation of the process is usually
ineffective or impossible;

- Upper management often tends to view new
tools as a quirk fix. When they find out
that the tools lead initially to lower
productivity ond that the problem calls
for sustained attention, top managers
often VTose interest;

- Many [5 managers are simply not convinced
that all phases of the process -
particularly design and analysis - can be
effectively automated.

Fxperts say management and organizational
roadblocks must be dealt with first.

Many development shops actually went through
the exerci<e of agreeing on a methodclogy in the
Tate 19705 and early 19805. But, experts say, a
tot. of them have since failed Lo enforce its use.

That was the case at ATAT a couple of years
ago when an IS group supporting development of a
new calling rard service started lonking into
automating the software development process. The
idea was to improve quality while meeting a tight
deadline.

The group eventually adopted the methodology,
selected some CASE tools that supported it and
completed the system, which will support 40 million
AT&Y customers when the company's new calling card
is volled out later this year.

But it was not all smooth sailing tor the ATET
aroup. In fact. it had to overcome a litany of
problems and challenges typical of many software
process automation projects. The 200-programmer
group had to fill in the blanks of missing
management policies, and it faced programmer
resistance to the new tools and techniques.
Ultimately, it was forced to pioneer a new
organizational approach tc development.

But, experts say, management is often
unwilling to accept these kinds of organizational
changes, which gften result from the extensive
business ard data modelling necessary to automate
the software development process.

Effective transformation of the software
development process across an organization requires
sustained management attention. Even where teams
achieve initial success with automated tocls,
evecutives say it can take years to bring about
organization-wide chanage.

T,o often, say developers, management ‘s
seduced into believing that new automated products
such as (ASE tools are the answer. 5Sweeping
snnouncements promote that impression.

In decentraiized organizations, sometimes the
only way to win organization-wide support for
avtomating software development is for individual
business units to prove on an application-by-
application basis that the new tools and
methodologies work.

Managers say cultivating such grass-roots
support is usually an uphill battle, particularly
because many programmers resist the changeover to
the new tools.

In the end, many managers say they have had to
go through their cevelopment organizations and
identify which programmers seem willing and able to
adapt to the new tools and approaches.

But the payoff from automation, in addition to
faster code generation, can be a closer
relationship between developers and userc and a
hettoer user understanding of what kinds of data and
proresses are available for new applications or
functions. The problem is managers are asking
proarammers, who historically have been judged and
valuyed by the amount of code they could produce, te
spend mast of their time analysing and de< . gning
applications and working with users. Evperts
believe automating software development will not
significantly cut into demand for development
professionals.  Still, many progranmers seem tn see
the tools and techniques as a threat (o the
creativity they enjoy and to the control they
exercise in their jobs.

Smart companies attempting to engineer a
trarsformation in software engineering are “tarting
with extensive training and change management
edusation fur programmers and managers. Surh
efforts can be expensive and time-consuming.
(Reprinted with permission of DATAMATION"
maqazine, 15 February 1990, copyriqght by Techniral
Publishing Company, a Dunn and Bradstreet Company,
all rights reserved)
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VII. COUNTRY REPORTS

Eurgpean Commmity
IBM joins in JESSI

IBM Europe is joining Europe's JESSI chip
research program, according to a spokesman for the
JESSI secretariat in Munich.

Precise details of which projects will be
involved have still to be agreed, although IBM is
almost certainly interested in DRAM memory chip
technology.

An IBM spokesman hinted that IBM will be making
some of its advanced chip-making technology
availabie to the JESSI program in return for
membership.

IBM's move appears more political than
strategic. It wants to be seen to be supporting
turope's chip-makers. (Source: Electrgnics Weekly,
7 March 1999}

ESPRIT research programme

Europe's largest research initiative is
beginning to show benefits, both for the Community
and the participants. The pre-competitive research
programme into microelectronics, information
technology and appiication technologies, ESPRIT,
appears to be on course.

Phase I ran from 1984 to 1988, funded by
£1 billion. More than 200 projects were part—funded
by the Commission, involving 450 different
partners - more than half of whom were manufacturers.

Among these companies were some 170 companies
classified as small to medium-sized ente,prises
{5MEs), employing less than 500 people.

Phase Il runs from 1988 to 1392 and has double
the funding of the first phase. Companies
participating in phase Il are now being told whether
their proposals have been successful or uot. Ffour
hundred new projects have been selected at a total
cost of £2.6 billion.

Companies interested in participating in EC
programmes such as ESPRIT should monitor the
computerized data base, BC-Net for leads. The
Community's Qffical Journal also lists upcoming
Calls for Proposals. Then it is necessary to find
suitable partners and to present proposals in
writing. (Extracted from Electronics Weekly,

7 March 1990)

fFrance
Still a3 step from "Eureka"

French companies may be shying away from the
Eureka programme for marketable European
high-technology innovation because of ineffiriency.
This is one of the conclusions revealed in an
irdependent “operational audit", commissioned by the
Government , of abcut half of the 127 projects in
which French industry has a share.

Nevertheless, the survey, carried out by IDS
consultants, says that Eureka is "an undeniable
success”, with 297 active projects.

According to the survey, projects may still be
"very vaque" when they are accorded Eureka status;
sometimes evaluations are inadequate and may be

contested; some of the projects do rnot have obvious
industrial apglications (contrary to Eureka's

1985 Hanover Charter) and, scmetimes "alibi®
partners are brought in to conform to the rule of
transfrontier collaboration, although their
involvement is not essential.

Companies also criticized the way qovernment
grants are managed. More than 89 per cent of
respondents complained that backing was not
guaranteed for the duration of the project.

Sixty per cent felt it took too long for the
avthorities to agree projects and to sign a
contract. About half said the sizes of grants
promised by the Government were vague and
ror-committal, while differences in the ways partner
countries finance prejects can cause stops and
starts. Finally, when there are several sponsors,
financial management becomes over-complicated.

Yo counter these criticisms, the
interministerial Eureka committee, presided over by
Research Mianister Hubert Curien, has taken steps to
tighten up the administration. More emphasis will
be placed on the initial evaluation of preposals,
helping companies to define their projects. And
once a project is accepted, its evaluation committee
will continve to steer developments during its
passage to production.

A greater responsibility has also been given to
ANVAR (Agence Nationale pour la Valorisation de la
Recherche), the givernmental agency set up to
promote technology innovation. ANVAR will help
companies to find foreign partners - ore of the main
reasons small companies seek Eureka support - and
will serve as cashier when there are several
sponsors.

The Eureka committee also wants to see greater
diversity in the fields of technology covered. So
far the most successful projects have been in the
electronics sector, such as microchips (JESSI) and
high-definition television. In 1990, a push will be
made to find new projects in seven target areas:
the construction, automobile and railway industries,
pharmaceutical and biotechnologies,
telecommunications, agriculture and the environment.

The French Eureka programme has also moved out
of its probationary period when a new statute
established a pe:manent organization ~ommittee,
haaded by Secretary-General Henri Guillaume.
{Source: Nature, Vol. 343, 25 January 1990)

India
Help in avoiding industrial accidents

A personal computer-based package has heen
developed to help make improved decisions on the
environmental assessment of procress industries with
regard to risks. Initially undertaken to help in
screening proposals of large process industries in
the state of Maharashtra, India, this package allows
reorganization of layout to minimize the ricks in an
interactive mode.

The process industry is seen as consisting of
various clearly identifiable "units". The prograsme
quantifies the economic damage and societal ricks
associated with each unit due to fire, explosion and
toxic releases. The economic damage is quantified
in terms of Maximum Probahble Property Damage (MPPD)
and the societal risks are quantified in terms of
Fatal Accident Rate (FAR). The layout of the units
can he optimized in terms of other information in
the neighbourhood area to minimize both MPPD and FAR.




The package development in dBASE 188 GATY
menu driven and has full interactive facilities of
data entry, validation, help and graphics. The
Tayout routine in the package allows the user to
mimic the map co-ordinates to show various plant
positions, nest plot boundary and various utilities,
such as schools, hospitals. public housing, public
roads, utility roads, offices. control room, and
other hazardous installations.

The package. acronymed as "RIMRISK™, is under
continuous development and many more features are
expected tu be added in the future.

For more information contact:
Or. Frasad Modak, Indian Institute of Technology,
Powai, Bombay 400076, India. (Source: ACCIS
tewsletter 7 (€6). March 1990)

ICCC 99

The International Council for Computer
Communication (ICC(C) was founded in 1372 as a
non-profit organization whose objective is the
advancement of computer communication throughout the
world. Sponsorship of the ICCC international
conferences, held avery alternate year, is onre of
the principal activities of the Council.

The ICCC is an affiliate memuer of the
International Federation for Information Processing
(IFIP).

ICCC 90 is being hosted by the Department of
Electronics (DOE), and the Department of
Telecommunications (DOT), Government of India.

A series of conferences on computer
communication beginning with Networks 80, have been
milestones, marking scientific, technical and
industrial development in this part of the world.
They have given a significant impetus to
developments in information technology in the
developing world.

The ICCC Special Conference on Computer
Communication for Developing Countries-CCDC '87, was
another landmark. It promoted an enriching exchange
of ideas among technologists, academicians and
policy-makers frem the world over. Further
information from Ms. Sargj Chowla. Organizing
Secretary, ICCC 90 Secretariat, CMC Limited, A-5,
Ring Road, South Extension Part-I, New Delhi-110049,
India.

Indiagn electronics

During the seventh five-year plan from 1985 tn
1990 the combination of the Prime Minister and the
realization that high technology was the key to the
future saw a burgeoning of programmes and projer's
in the high~tech field.

Because of the cauntry's lack of infrastructure
in the high-tecrh area it soon became clear that
importing expensive foreign electrenics was having a
disastrous effect on the country's balance of
payments sn, broadly speaking, two acrtions were
taken, Heavy penalties were imposed on imported
elertronics {along with all other impnrts) and
steps were taken to allow the country to produce its
own products to fulfil the demand for electronic
goods.

While this policy is generally welcomed by the
electronics community, its hroadness does pose
problems. Subsystems, raw materials and components
all have to be brought in and are subject to heavy
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duties and endless bureaucracy. To ease this
problem tax-free "windows” and special rules for
100 per cent export-orientated companies were
introduced.

A special ccomittee also reported last autumn
with 3 new range of proposals to aid high-technology.
These proposals, if adopted, would help increase the
fiow and production of semiconductors and other
"building block" type parts for Indian industry.

But the problems are deeper than the high cost
of raw materials. There is a culture within Indian
scciety of Yow margin production. t is not unusual
to find 2 firm which will readily turn out beards in
numbers which can be counted on the fingers of one
hand. So, paradoxically, in a country whose expanse
contains its own problems, one of the other
handicaps of its electronic industry is the small
size of the average preduction unit.

The Department of Electronics (DoE) estimates
that of the 2,500 electronic production units in the
country just 60 are in State control, accounting for
a third of the industry’'s output, while 400 are in
organized private hands contributing another 60 per
cent. The 2,000-plus firms left make up just 10 per
cen* of the output and this does not take intd
account out-workers and units so small they remain
unregistered.

Another side-effect serving such a large
domestic market is that the need or urge to export
is sapped because the home market is so vast. Ffor
years India had a problem supplying the needs of its
own country let alone expend effort in selling
overseas. This has left several marks on the
industry and its products which now make exports
harder.

First of all is the size of *he average firm
and the product range it supplies. Because ranges
are so limited most business is done firm-to-firm.
India is 2 country where the distributor is
practically non-existent.

Quality is also an area in which India cannot
win. Some industry sources say that Indian quality
is just not up to the mark because equipment makers
have had it too easy for too long. Other
{Government) sources say outside buyers are shocked
by the prices of many Indian components because the
specifications are so high the product becomes
expensive.

More tempered voices say Indian manufarturers
simpiy do not need to export because tha* vast
market is still hungry for goods. Outward
appearance ran alsg be a major put-aff for
foreigners.

A1l of these probiems are things which have
been identified by the Indian authorities and
solutions are being sought and passed on to the
industry through a vast array of industry bodies,
export agencies and promotional councils.

The seventh five-year plan (1985-1990) has seen
the industry grow at a rate of nearly 40 per rent a
year to this year's level of Rs 70,850 million
(£23.6 billion),

Exports have also been booming with overseas
sales of Rs 1,150 million (£383 million) in 1983
transformed into exports of Rs 4,750
(51,584 million) in 198R. Software and the tax
windows for 100 per cent exporting companies have
also provided much of the growth.




To provide more home-grown parts for this
boom the Government's push on components has taken
effect with 30 per cent of components for consumer
gcods now being supplied by other Indian firms.
About 80 per cent of communications products are
supplied with indigencus parts while other areas
such as professional electronics equipment can
source just S0 per cent of parts at home.

During the last five-vear plan the Dof has
spent some Rs 4,090 (£1.4 biliion) supporting
various projects and programmes boostin
employment ir the sector from 130.000 o 250.000
plus many other indirect jobs.

Televisions, radios and cassette players have
provided India with its first mass market
electronics product and the country has shown how
it can rise to the chal’enge of producing products
efficiently and at the right price.

On the back of this manufacturing book the
components and materials industry has seen its
production increase by nearly S0 per cent a year.
0f great concern has been the computer business.
While i1t is recognized that computers need to be
introduced, simply spending do'lars on foreign
equipment is unacceptable.

Imports see-sawed between 1386 and 1988 from
Rs 2,000 million (£665 million) down to
Rs 720 million (£240 million) and back up again to
Rs 2.000 million. (Irports were hard to come by
and were often special cases.

Indians will soon be able tu buy the people’s
computer, a PC XT compatible machine produced in
India. About 100,000 are expected to come cato
the market this year at Rs 10,950 (£3,700) apiece.

Communications has aiso undergone a
revolution. It was not so Yong age in India that
the waiting list for a telephone was around
15 years. By the mid-1980s there were still just
five telephones for every 10,000 people. Now
there are over 5 million in the country and
despite over 1.2 million being installed since
1985 the waiting list has grown from 1.2 million
to 1.5 million.

Datacomms has also taken off well with many
networks in the metropolitan areas. Here as with
many countries liberalization has begun. [t
started with consumer equipment but this has now
been extended tn switching equipment of up to
2.000 lines and rural switching equipment.

Sources in India also sugyest that orders for main
digital switches will be opened up to supplement
the State's efforts to digitalize the public
switched network.

Indians are ronfident ahout the future for
their country and are keen to point out that they
intend to take on the Tikes of Hong Kong, Koreea,
Singapore and Taiwan.

With 3 more arceptable level for the rupee on
international money markets, the creation of free
trade zones, the liberalization of markets,
soaring labour costs in traditioraily low-cost
areas, the importance of brain power to add value
without heavy capital investment and the
eradication of red-tape, the confidence looks well
placed. (Source: Electronics Weekiy,

14 March 1990)

Japan
Japan readies Sigma_stations

Five years of Japanese industry co-operation in
the Sigma project will come to fruition in Apri’ with
the release of a standard range of Unix workstations
runring a standard range of sottware development
tools. And they are likely to be unleashed in Europe
within months.

The project, on which Japan's Ministry of
International Trade and Industry has spent an
estimated $200 miilion and in which 183 comparies
have co-operated, was launched to address the death
of software development in Japan by designing a
standard hardware and software environment to
encourage applications development.

The new hardware will run a standard set of
50 integrated software development tools which will
run on all workstations. But various software
developers have developed a number of
hardware-specific tools to run on the different
workstations that will be sold by 10 manufacturers.
Alsc. about 10 software vendors will market their own
software on Sigma stations.

The planning manager for the Sigma project has
anngunced that a new company would be formed before
April to support, modify and enhance the svystem.
while the project will continue to werk to extend the
coverage of the system interface.

Recently the Japanese Information Technology
Promotion Agency, which runs the project, announced
that it will standardize on AT&T's Unix System V.4
rather than the rival Unix from OSF. (Source:
Computing. 11 January 1990)

Counterpart to "frontiers"

Japan's Ministry of International Trade and
Industry (MITI) is about to launch a sequel to the
Humar Frontiers science programme. But unlike
fFrontiers, which is aimed at basic research on the
brain, the new project is aimed at the development of
manufacturing technology. an area in which Japan is a
world leader.

The Inteliigent Manufacturing System (IMS)
project is the brainchild of a committee of
arademics, industrialists and MITI officials headed
by Hiroyuki Yoshikawa, dean of the Faculty of
Engineering at Tokyo University. The committee,
establiched last year, proposes the establishment of
an international research centre in the United States
or Europe with funding of about $1,000 million nver
1N years. In the committee’'s proposal, which wa-
evplained to Government nfficials nt the tnited
States, turope and Australia, the Japanese Government
and pr-vate sector will provide about 60 per rent of
th. tunds and other countries the rest.

The institute will develop fully autonated
manufacturing systems, including product de<ign,
intelligent robots for product manufacture and
autnmated systems for retailing and distribution. An
important element will be tn develop standardized
systems that can be interlinked and used anywhere in
the world.

Research at the proposed institute will be
divided into atout 100 projects over the V)-year
period, each with budgets of about §7-10 million.




Yuji Furukawa nt the Department of Mechaniral
Engineering at Tokyo Metraopolitan University, one of
the project organizer<. says that about 100 ".ore
member” companies will dorate £85.000 to finance the
tynceptual design ot [MS. Already 50 companies.
including Toshiba. FA:UC (one cf the world's leading
manutacturer< of machine tools and robot<) | Kawasaki
Heavy Industries and “several big US companies”.
have tormally or informally agreed to join. The
Michigan-based Sociaty of Manufarturing Frngineers
has agre=d in discussions with Furyhawa to act as a
“window" for the project in the United States.

Organizers of the project are asking for
projert proposals from comnanies. universities and
re<ssarch organizations n Japan and overseas to be
submitted by 30 June at the latest. If all goes
arcording to plan, an international committee of
academirs drawn from the United States, turope,
Japan and possibly other countries will assess the
proeposals and draw up tirmer plans for the project
at a meeting on 3 and 4 June in time for MITI to
submit a buddet request for fiscal 1931 in late
August. (Source: MNature, Vol. 343, 8 February 1790)

Korea
Korean $3.96 million facelift

Supercomputers are high on the list of
priorities of *he South Korean Ministry aof Trade and
Indusiry, which wants Government and industry to
invest $319,500 million over the next tour years to
create a loral high techno’sgy industry.

The plan s for 40 per cen! of the total to go
into research and development and the rest in
production facilities. Korean labaratory facilities
are primitive, and there are no funds for basic
research. &¢ present. research and development
takes only 2 per ~<ent of gross national product, and
this figure is double the 1984 level. The target is
1 per cent in 14994,

Apart from suypercomputers on a five-year time
scale, priorities inciude: a scientific satellite
by 1992 and a communications satellite by 1996. The
country is targeted to get into trade balance in
microelectronics — exports were $4,900 million in
1987 - computer-controlled machine tools and optics
as well as non-computer areas such as
bioengineering, fine chemicals and aircraft.

The rall for investment romes at a time when
foreign btusinesses are turning away from the
previous hotspot for low-rost manufacturing in the
far Fast.

Rising waqes, violen* labour unrest,
perticalavly against forsiqn firms, currency
instability and Government xenophobia ha~
disrouraged potential investora.

Mew company reaulations have convinced
potential joint-venture investors that their
eventual rontrol over their investments wonld bhe
reduced and from 1971 mo~t of the existing
1,529 tareiqn companies in Forea, as well as
newromere, will no longer be eligible far the
well-pstabliched tax reductions and exemptions.

Onty high-tech industries favoured by the Goverament
will continue tn enjoy these types of incentives.

The Gnvernment is seemingly unconcerned that
foreign investment 14 slowing, perhaps in the helief
that 1t will reduce this year's trade deficit of
around $431 million, compared with a $476 surplus in
19R8.  (Source: Computing. 11 January 1990)

United Kingdom
Do-1t-yourselt searches for patents

The Britishk Library is now giving patent
searchers the chance to look through the American
patent record< thems<elves. using & data base on a
TD-ROM disk. These disks, which are similar in
principle to an ordinary compact disk. can store up
to 00 megabytes of data permanently on a single
W-cm. disk.

In 1988, the 'IS Patent Office in Washington DL
began experimenting with a (D-ROM data base of
information on North American patents. ‘the US
Fatent Office now produces a commercial disk. ralled
lassts, which lists nearly S miltion records.
including all the American patent documents dating
bard to 1790. Most importantly, the 1.5 million US
patents issued since 1969 are indeved both by the
patent holder's name and the descriptive title of
the invention. Many entries are also accomparied by
a synopsis of the technical content of the patent.
The US Patent Office will press new disks every
two morths to keep the service up to date.

The British Library has installed a {D-ROM
system in the Science Reference Library in London.
[t has been modified to work vhen fed a credit card
of the type used in libraries to pay for
photocopying.

Searchers can use the system without
appointment and make unlimited printouts of the
search results displayed on screen. They can also
mahe unlimited copies of the search data onto floppy
disk. The library i1s imposing only one
restriction. To aveid the possibility of computer
viruses being introduced arcidentally into the
computer, searchers must buy approved floppy disks
from the library rather than use their own. (This
first appeared in New Scientist, London,

24 February 1990, the weekly review of science and
technology)

Managed data network service

British Telecom (BT) has introduced a rew
managed data network service in order to more
accurately predict data networking costs. The
service will run on BT's public data network PSS and
will allow customers to send as much traffic as they
wish in return for a fixed annual sum. The creation
of this service is in response to a demand for more
closely tailored customer servicres. BT will
undertake network design and provide a nominated
project manaqger and a system engineer. Thare will
alzo ke a sinqgled dedicated fault reporting point
w1tk A tour-hnaur response time and autnmatic
asraiatinn procedures.  (Source: A5 Hewsletter,
7 5, January 1990)

United States of America

Applied technnlogy instityte planned for
San .Jose State

San Jose State University plans tn establish an
institute to provide eduration and training in
comicandnctor technolggy. The Applied Terhnnloqgy
Institute was originally part aof a proposal aimed at
aetting US Memories to site its propnsed RAM plant
in San Jose, California. Recently, however, the
thip ransortium advised San Josa that it was nnt
selected as the plant location. [t disclosed,
instead, that it was considering sites in Arizona,
Colorado, Mew York and Texas. [fhe Institute will he
the first of its kind in the nation. The progrom




will operate under the aegis of San José State
University's Department of Engineering, with funding

from the State. (Reprinted with permission from
Semicondyctor Internatignal Magazine, De_.ember 1989.
Copyright 1985 by Cahners Publishing Co., Des
Plaines. [1., USA)

USSR
USSR readies £1.5 billion OP plan
The USSR has doubled the amount it plans to

spend on computers in its latest five-year plan iust
released.

It is also promising to offer a programme of
support to commerc-al organizations that will make
the UK Alvey and European Esprit initiatives look
tightfisted. That is largely the view taken by
Western experts as they try to assess the increase in
computer expenditure in the Soviet five-year plan by
the equivalent of £750 million to £1.5 billion.

This is in line with statements made a month ago
by Soviet officials, that the USSR was on the way to
becoming an "information society".

And it turns out that the Soviets are already
xeen on adhering to standards.

German reoorts quote Vjackeslav Korchagin, head
of the State Committee for Computer & Information
Yechnology GKVTI as saying the computerization
programme will offer financial support to every
Soviet organization, whether State owned,
co-operative or joint venture, with the emphasis on
installing according to internationally agreed
standards.

And he went on to specifically mention the 0SI
as a body and promise it Soviet support.

The prospect of an open USSR with open systems
procurement policy could lead to a massive surge of
US and European interest. (Source: (Compyting,

4 January 1990)

Compyterland ir Moscyw

Liberalization of the Soviet economy is bringing
in lots of Western institutions. In January, the
first McDonalds restaurart opened in Moscow. Now,
the Soviet capital is getting its own branch of
ComputertLand, the world's largest chain of franchised
computer stores.

The opening of the new store, a franchise of
Computeriand of Europe, is to coincide with
Comtek 90, a trade show in Mnscow sponsored by
Computerland. The Soviet store will carry major
computer brands such as IBM, Epson, and
Hewlett-Packard, but it can sell only models that
clear regulations set by the US and its allies.
Computer exports to the Soviet bloc are still
restricted to machines with no more power than a
basic IBM PC/AT. (Source: Buysiness Week,

26 February 19990)

A bug for USSR's computers

The Soviet Union has an estimated
500,000 personal computers, less than ) per cent of
the 60 mitlion or so in the United States. Its own
industry is primitive. Until now Western restraint
of supposedly "strategic" exports prevented the
arrival of anything more powerful than a 1981-vintage
IBM-PC-compatible. Now, at last, there is a hint of
freer trade in most desktop computers.

That pravides an ample challenge for capitalist
creativity. One company with creative ideas is
Phoenix Group Iaternational, based in Irvine,
California.

In September 1989 the Soviets announced that
Phoenix had beaten 16 other foreign companies for the
privilege of setting up a joint venture with the
Soviet Education Ministry to supply IBM—compatible
personal computers. The first shipment of 1.000 is
now being packed. Phoenix, a holding company which
specializes in rescuing high-tech firms in trouble,
has only about 70 employees and an annual turnover of
$50 million. One day it hopes to sell the Soviets
billions of dollars' worth of PCs each year.

Dollars earned how? Phoenix believes it has the
answer. Another company in its stable has developed
microbes whick, it claims, can boost oil production
dramatically. The Soviets, Phoenix says, are
tnterested in buying these too. (Source: The
Economist, 27 January 1990)

Research and develgpment

Since the mid-1960s the East Bloc has developed
its own range of computers, with the Soviet Union the
driving-force behind the design and implementation of
a 370-compatible "Unified System” - the ES range.
Also standardized throughout the CMEA (COMECON)
countries are B0B86-based PCs and PDP-compatible
16-bit minis and, in growing quantities, VAX-like
32-bit super-minis.

The BESM and Elbrus mainframes, however, are
outside these classifications because they resulted
from purely indigenous research lines which were
unconstrained by any desire to be software-compatible
with the West.

Soviet supercomputing has its origins in the

MESM ("SMall tlectronic Calculating Machine"). This
prototype was built in 1952 at the Institute of
Electronics in Kiev under the pioneering design
engineer academician 5. A. Lebedev. The "Large"
(Bol'shaya Elektronnaya Schotnay Mashina) model, or
BESM, was its successor. A programme of development
resslted in the transistor-based, 48-bit word-length
BESM-6 in 1967.

Ten years later, new iife was breathed into the
old system when a revamped specification called for
the introduction of more advanced hardware and
software techniques to improve both the management of
the machine and its throughput. A micro- programmed
arithmetic co-processor enahled the developers to
sustain compatibility whilst boosting the execution
of both ficed-point and floating-point operation~. A
nominal rating of 1 MIPS was the result.

The restrictions imposed by a maximum of
768 Kbytes of RAM were eased through the introduction
of virtual memory l‘echniques. The operating system
permitted both batch and time-sharing activity.
High-level language implementations include Aigol-60,
Fortran Lisp.

At Teast 200 SESM-6s have been installed and
the model is still in production at the Moscow
Institute of Precision Mechanics and Computation
Techniques (known as the Lebedev Institute, after
the original designer). For potential buyers, a
typical configuration sells for R 530,000 - ahout
$850,000.

From a variety of sources, Compyting has
assembled the following data about the Soviet Union's
supercomputer research and development.




.  Lebedev Institute, Moscow.
Continuing research into the Elbrus range.

Design chief: Institute director,
Dr. A. G. Ryabov.

~e

Institute for Cybernetics Problems, Moscow.
Research into a Cray-l-type supercomputer under
the sponscrship of the Ministry of

Electronics. Director: Academician

V. A. Mel'nikov.

3. Control Problems Institute, Moscow.
In addition to the development of the PS1001
nuclear power station control system, this team
is responsible for the PS2000 and PS3000 vector
processors (66.4 to 100 MegafFLOPS?). Director
of this Minpribor Institute is
Dr. I. *.. Medvedev.

4. Moscow State University.
The Research Computer Centre has a 250-person
team working on parallel dp systems under the
direction of Dr. Malkeyev. This group is a
major source of now ideas on the whole range of
parallel processing (coarse-grained to
fire—grained).

5. Institute of Cybernetics, Kiev.
A group led by academician V. S. Mikhalevich at
the "Glushkov Institute” is specializing in
macro-pipelining architectures.

6. Novosibirsk, Siberia.
A team of 150 specialists headed by Deputy
Director V. £. Kotov has been developing the
MARS-M super-mini since 1985. [t is thought to
be an open-ended parailel system in the
supercomputer class.

7. Radio Engineering Institute, Taganrog, Ukraine.
The £S2703 fine-grain parallel processor (up to
125 MIPS per node) is being developed here by a
team led by A. V. Kalyayev.

8. Informatics Institute, Leningrad.
Development under way of the ES2704
fine-grained parallel system using datafiow
architectures (over 100 MIPS per node across

24 nodes). Design chief is Dr. V. A. Torgassev.

9. International Projects through CMEA (Comecon).
Array processors, super-minis and shared-memory
techniques are being studied in co-operation
with the Bulgarians. Results include the
£S2706 12 MegaFlLOPS array proressors which, in
clusters of up to eight, mav bhe connerted to
host minis or mainframes.

10.  Spareflight Control C(entre, Moscow.
The Spireflight Control Centre is thought ta be
continuing its research into
muitiple-processor, fault-tolerant
canfigurations.

(Extracted trom Compuiing, 18 January 1990)

VITI. LACTORY AUTOMATION

Japan beqgins international project or the factory
of the future

The Japanese Govermment is inviting experts on
robotics and other mam-facturing technologies from
around the world to take part in g research
proqramme costing $1 billion (£600 miliion) to

design the factory of the future. The Ministry of
International Trade and Indusi:y (MITI), the
government department widely credited with guiding
Japan's economic miracle, will draw up proposals for
the scheme, called the Intelligent Manufacturing
System project. at an internaticnal conference in
Tokyo in June. The project will formally begin in
1991 and will run for ten years.

Besides its generous budget, the project is
remarkable for two reasons. Ffirsi, MITI wants
foreign partners to join at the outset, on more or
les- equal terms. Secondly, unlike most of Japan's
international research ventures, which aim to
acquire foreign know-how, Japan will be transferring
its own world-beating expertise to less advanced
nations. MITI estimates that Japan will contribute
80 per cent of the technology going into the
programme - if it can persvade Japanese firms to
share their secrets.

The big technical challenge is to find ways of
linking up emerging tochnologies — such as artifical
intelligence - with - :bots equipped with senses of
sight and touch. The ultimate aim is to create
factories entirely controlled by computers.

The aim is computer—integrated
manufacturing (CIM), an ideal that has eluded
erngineers for years. Much of the Japanese-led
research will concentrate on designing ways to allow
different types of computer to communicate and share
data. MITI believes that such ircompatibility
between systems is holding back the spread of
technologies to automate factories; managers are
reluctant to invest in sophisticated equipment if
they cannot plug it into their existing systems.

The political driving force behind the project
is Japan's need to reduce the tensions in its trade
with the rest of the world. It aims to do so by
sharing the technologies that enabled its companies
to dominate the world's motor and electronic
industries.

MITI's dream is to bring Japanese skills in
technologies for mass-production together with
Federal Republic of Germany and Swiss skills in
buiiding high-precision machinery. To these it wili
add the US's lead in computer software.

One important goal is to raise the prestige of
manufacturing industry now that Japan’'s best young
brains are following their Western counterparts by
s€-hing careers 1n the financial and service
industriss. (Extracied from New Scientist, london,
3 fFebruary '990, the weekly review of science and
technoloqgy)

Polymers muscle in to robots

Using electrically stimulated soft polymer
nels, Japanese scientists are working to develop
artificial muacle systems for robots and other
mechanical devices.

The devires are based on reversible, elertric
field-<timulated volume transitions in pniyvinyl
alc~hol/polyacrylic arid (PVA/PAA) gels. When an
eloctric current is applied to a PVA/PAA qgel, it
contracts; and when the current i< turned nff, the
qei expands.

This action gives the gels muscle-like
qualities that allows them tn raise and lower loads
repeatedly. To produce an "artificial musrle”,




Prof. Y. 0sada and co-workers at Ibaraki University
embedded two electrodes into a piece of PVA/PAA gel.
and used a threat to attach the gel to one arm of a
lever. The device lifted weights weighing up to < g
attached to the other arm of the lever.
[nterestingly, the rate of lifting and the efficiency
of the device increased as the load was increased
froam 5.5 g to 22 g.

"Actuators for robots made of these saft geis
will behave more safely, more carefully and more
gently"”, Osada says. "They will not tear out the
knob when they open a door, and they will shake hands
softly instead of crushing a hand."

0Osada also described a chemical valve consisting
of a fixed, porous PVA/PAA membrane, and a device for
the controiled release of drugs base’ on the gels.

Presently in the developmental stage. the next
step toward practical application of the artificial
muscle systems is ta improve the efficiency of the
chemical-energy-to-mechanical-work conversion, 0Osada
says. (Source:
19 February 1990)

Quality leads to automation

Manufacturers and distributors of passive
componerts agree that monitoring and maintaining the
quality of suyrface mount components will be the main
challange in the coming year. The bulk of the work
done by productior staff will change from machine
operation to process control as Just In Time (JIT)
and automated techniques take over.

Circuit boards using surface mount components
have many advantages over those based on leaded
devices. The circuits are smaller and can be
produced using ccmponent placement machines. This
teads to cheaper finished boards, which is why the
technique has been widely used by Far Eastern
companies for some time.

Changing over to surface mounted boards is not a
straightforward process. The automatic placement
machines need components which meet very tight size
tolerances and need the same amount of solder to make
each connectian. Poorly-sized devices will either
fall off or be washed of f the board during the
soldering and cleaning processes. Low-quality
romponents. subjerted to direct heat during
soldering, are likely to crack.

Beoard manufacturers need components of
suffiriently high quality tn ensure these problems do
not occur. They are hampered by the atsence of rlear
standards. Many are getting around this probliem by
insperting and validating suppliers and their
proresses far themselves.

Checking suppliers thoraughly is al<o a key
requirement of JIT. Thig pyts the aonus on the
component manufacturer to monitor and mai~tain very
high product <tandards. Some companies have found
that the best way to achieve thig is to adopt
JIT manufacturing themselves. This invalves
ingisting on the same high quali*y from their
materials suppliers as they provide themselves,

By tracking components in batches through the
factory, the cystomer can be supplied with precise
information aon the manufacturing conditions.

Problems with surface mounting are not only
caused by the quality of the components but customers
will turn to their suppliers first for explanations.

[t will become increasingly important for
manyfacturers and distributors to be able to refer
them back to documented test data provided wher tha
components were delivered.

By combining greater autemation with t1gser
monitoring the manufacturers of passives will spend
the coming year producing higher quality devices
supplied with more data to tichter teclerances.
\Source: Electronics Weebly, 17 Jaruary 1790)

IX. STANDARDIZATION AND LEGISLATION
Standardization
DBMS standards

Several ANSI standards committees are gathering
to co-ordinate the creation of distribiuted DBMS
standards. Such standards would pravide guidelines
for distributed DBMS offerings connnected over
networks. The Open Systems Interconnect Data Base
(0SI/DB) task group is sponsoring the move.

Three ANSI committees are working an the standards:
one for DBMSs, another for appliicstions development
and a third for distributinon arross a network. The
last group is likely to be the one to develop
distributed DBMS standards, according to the
0S1/D8 task group. (Source: Networking World,

} January 1990)

Unified SQU standard

A unified, industry-wide SQL standard is bheing
developed by the SQL Access Group, a vendor group
whose members incluge Ashton-Tate, Digital Equipment,
Fujitsu America, Hewlett-Packard, Informix, Ingres,
Metaphor, HCR, Oracle, Sun Microsystems, Tandem
Computers and Teradata. The point of the SQL Access
Group is to take the ANSI-standard SQL and make it
intergperate through vendnr agreements. (urrently
each SQU vendor uses different data-dictionary
formats, error messages, communications protcrols,
etc. The plain vanilla SQL that the SQL Access Graup
is developing will enable users of SQLs to use the
same query against multiple data bases. A pratotype
SQL is scheduled to bhe demonstrated by end-1930.
(Extracted from Compyterworld, B Janvary 1790)

Standards for_fast networking
Standards and new produrts for fas! networking
will make networks more important in the 1990« than
personal computers, accarding to obsersers. Adding
tn this trend will be the development nt flactranic
Data Interchange and the Fiber Gistribated Data
Intarface (FODI) stardard in 1990, Many vendars have
develapmen' ettaorts far *he 100 mhps FODT atandard,
hdiding to the growth of ne-works «il1 he *he e of
qraphiral interfaces and the integration of vaoire and
data. According to 8. Metcalfe, the inventar af
Fthernet, FODI will be very popular hy the
year (000. HMew applications in the 19705 will be
grared toward high-speed netwnrks. (Fxtrarted from
PC Week. B January 1990}

Eyro-standards to be YK-compatible

Attempts to make Europedn component proruyrement
standards more attractive to UK manufacturers cnuld
hear fruit before the end of the year.

Proposals to make Furope's (ECC certification
system compatible with e. ting UK standards based on
BS5750 should be published and put into practice
befnre the end of 1990.




According to tCIF - the Electronic Componerts
Industry Federation - which made the proposals. the
aim is to make the (ELC system more attrartive to
UK rompanies by making the qualification process
rloser to the UK system thereby avoiding costly
duplication.

ECIF has made a number of proposals teo CECC -
Europe's electronics cvomponents standards
conmittee - to encourage greater UK adoption of
turopean standards.

ECIF 1s concerned that a greater commitment to
furopean procurement standards by companies in
France and the Federal Republic of Germany will give
them an important advantage cver UK-based rivals
with the creation of a single turopean market.

The existing CECC qualification system 1s
uynattractive to many companies because its
gualification process can be both time-consuming and
wasteful with manufacturers required to seek
approval for every product.

ECIF has proposed that qualificatien timescales
which can be as long as four months should be
reduced by up to 60 per cent, and also that CECC
should be brought into line with existing
UK standards as well as the Euraopean EN29000 and the
world-wide ISO 9000 systems. (Source: Electronics
weekly, 28 February 1990)

1992 standards goalposts are 9n the move

The public debate about the single European
market has focused on the heavyweight issues -
federalism versus national sovereignty, monetary
unign versus competing currencies.

For the [T world 1992 seems to have little
direct relevance, except for issues like teleromms
re-requlation or the price fixing of Japanese
chips.

But buried in the details are several important
issues for computer users and suppliers. Public
procurement and program copyright are among them.

In 1985 when the single-market idea was born
219 measures were identified that were needed to
bring about a market without barriers to the
movements of qgoods, capital, services and labour.

At the start of this year 112 of the measures
had wnrked their way through the maze of negotiation
and ransyltating, compromi<e and final jqreement -
same S1 per cent of the tatal,

The comr.ission, which initiates policy in
the £/ . had already formulated its proposals rn
4 turther 114, leavina just 18 still tn be
rorsidered.

Measures affecting the IT world fall intn all
three rategories, some agreed by the [C's final
decision-making body, the founcil of Ministers, <ome
still being arqued about and others yet to be
formulated.

The most important question for many users (and
most important opportunity for suppliers) is the
opening to tender of public procurement contracts.

The commission has been fighting for this for
20 years, and it is no small matter. The overall
market is massive, worth about 400 billion Ecus
a year (about £280 billion), equivalent to
15 per cent of the Community's GOP.

0f this total some 10 billion Ecus {about
£7 billion) is accounted for by mainframe computer
sates, which until recently were almost exclusively
reserved ‘or national IT champions - ICL in the UK
or Siemens and Nixdorf in the Federal Republic of
Germany, for examole.

On teop of the mainframe sales come supplies ot
minis and P{s. networking equipment and software.
Under rules agreed last year, services such as
cemputer consultancy must be put to open tender.

The rules aiso specify that contracts fer
supplies worth more than 100,000 Ecus (about
£70.000) must comply with open systems
interconnection (0SI) standards.

Public bodies, such as lIocal authority
17 departments, which fail to follow the ruies could
end up in court.

Mor are the rules applicable just to the
obvious definition of public bodies. The rules
adopted last year also apply to organizations that
run networks, face little or no competition, or are
issued special or exclusive licences by Governments.

The commission is also trying to extend the
rules into four areas currently excluded -
telecomms, transport, water and energy.

Like these, the question of computer prngram
copyright is held up in the council while sticky
problems like "reverse engineering” are debated.

The basic idea is to protect programs in
exactly the same way as literary works, offering
ropyright to the auther of a pregram.

Where a aroup is involved this protaction is
offered "in common”. It is awarded to the persor
who commissions a program when it is created under
contract, to the employer where it is created in the
couyrse of employment or to the person who generates
programs using fourth generation software.

tiowever., problems have arisen over defining
interfaces and protocols which are to be excluded
from protection and over reverse engineering -
workinag nackwards from a program's final shape to
recanstruct its workings but withnut copying its
component parts.

This problem arose because the commission’s
arigiral proonsal éxtended protection to the
“expresiion in final form” af a proaram bhut not to
it underlying principlen.

The eagner) derided to Deremhor to set ap 4
~ide-rvanging “tudy of these probles.. fepyright teor
43ta bases 16 also subjert ta e-pert stydy, but thig
time in the commission.

fhe main problem i+ intormatior that 15 in the
publir domain, Designing and rompiling A data base
is seen as an act of creativity worth ropyright
protection even if the date itself is5 already
oublic, but detining the leaal formulations needec
15 a Herculean task., So it has been referred to
twn sets of committees.

Two other areas presenting problems in
harmonizing national laws are data protection and
protection of electronic payments.

So far the commission has ronfined itself to
recommendations rather than directives and little
progress is likely before 1992,




Health and safety is another area affecting
camputer users. The courcil last year agreed
minimum conditions for the installation and use of
visual display units, specifying that employees
should not have to work continuously without breaks
and should be offered eye tests.

The rules will have to go back to the
Parliament before they can be definitively adopted
by the council, but they will certainly not be
weakened during this process and should be ready
within the next few months.

A1l in all the single market is acquiring a
snowball character which will have an increasing
effect on IT users and suppliers as 1 January 1993
approaches. (Source: (Computer Weehkly,

15 February 1990)

Legislation
Protecting software

The US has an overwhelming lead in the
production of computer software around the world,
commanding about 70 per cent of the global market.
But that lead may be threatened in the absence of
effective intellectual property laws, according to a
recent report from the Office of Technology
Assessment (OTA).

Software may be protected via three routes:
copyrights, patents and trade secrets. Copyrights,
the predominant form of protection, apply te the
"expression” of ideas, whereas patents protect
underlying ideas. Software, obviously, does not
really fit into either cateqory.

The questions raised are almost unimaginably
complex. For example, the Supreme Court has not
ruled on whether software is patentable, but it has
ruled that computer—implemented algorithms deemed to
be "mathematica’'" are not. This ruling alone
supplies fodder for a growing number of legal
battles, which feature arguments over distinctions
between "mathematical" and "non-mathematical”
algorithms, matheratical algorithms and numerical
equations, equations and "laws of nature" or "basic
truths”, algorithms and "mental steps", and so on
and on.

Software pirating, which some companies claim
robs them nf more than half of their potential
sales, raises more endless questions. For example,
if a team uses "reverse engineering” to unlock the
secrets of a program so it can design a new one just
like it, does that vinlate copyright?

The report, "Computer Software and Intellectual
Property”, notes that rapid developments in «nftware
technology make the whole subject a moving target
for requlation. And "since there is nn agreement on
comman terminology, it is difficult even to discuss
protection issues with precision”. Yet, how these
issues are resalved will have an important influence
on the shape of qglobal competition in the coming
years. (Source: Science, Vol. 247, 23 March 1990)

Allegations fly in €EC copyright dispute

The two sides in the row over draftt software
copyright legislation are accusing each other of
misrepresentation of views in attempts to get
European IT firms on their side.

The draft proposal has caused controversy over
the issue of so-ralled reverse engineering, which is
used by experts to qet at a source code.

The Council of Ministers has ordered the
Eurgpean Commission to review the legislation
because of fierce lobbying.

One group, ECIS (European Committee for
Interoperable Systems), is now accusing its rival,
SACE (Suftware Action Group for Europe). of
distorting 1ts views in order to scare companies
into its camp.

SAGE rejects these charges, accusing ECIS of
"mud-throwing to obfuscate the main issue".

ECIS and SAGE included federal Republic of
Germany software company Softlab and Spanish
consortium Sedisi in its ranks when both had yet to
make up their minds.

SAGE denies the accusation. saying both have
formally asked for position papers.

The two sides agree with the legislation's goal
of classifying programs as ideas in the same way as
Titerary works.

But ECIS is against making hardware interface
code copyright, since it claims this will stop open
systems and strengthen IBM and DEC. ECIS includes
Bull, Olivetti, Fyjitsu, NCR, Amdahl, Amstrad and
Oracle.

SAGE, which has 1B0 members including IBM, DEC,
Siemens, Philips, Lotus, Word Perfect and Microsoft,
claims the law as it stands allows software piracy
by condoning reverse engineering. (Source:
Computer Weekly, 18 January 1990)

X. RECENT PUBLICATIONS
Agricyltyural _database available

The bibliographic data base CAB Abstracts
(CABA) covers agriculture and related areas of
applied biology. It includes more than 2 million
records from agricultural literature and related
areas of applied biology from 1972 to the present.
The following areas are covered: agricultural
economics and trade, crop production and protection
(pest control), agricultural chemicals (pesticides,
fertilizers), animal sciences and production,
buildings and machinery, biotechnology. forestry and
other related areas. The data base is updated
monthly with approximately 12,000 citations.

CABA is produced by CAB International (formerly
Commonwealth Agricultural Bureaux) Tentre,
Wallingfard (UK} with agencies in Commonwealth
countries, and is available nnline via STH
Internatinnal by JICST in Tokyo (Japan). Fer futher
informairon, contact STN Melp Desk in Karle<ruhe,
Federal Republiic of Germany at 49/7247/808-555, via
electronic mailbox 5THmail (id: HLPDESKK) or by
Tetter at STN International, /o FIZ Karlsruhe,

P.B. 2465, D-7500 Karlsruhe 1, Federal Republic of
Germany. (Source: STN International Press Release
1-90, February 1990)

Two new ACCIS publications 4available

The ACCIS gyide to the United Nations
information sqources 9n internatignal trade and
development finance. third in a series of ACC]S
quides on information sources within orqganizations
of the United Mations system on issues of importance
for the global community, was published in
February. It foruses on the main, as well as less
obviouys, sources of the United Nations information




on international trade and development finance.
tncluding data bases and printed publications. It
also provides descriptions of each arganization, its
overall responsibilities, its specific
responsibilities in international trade and
development finance and its structural units involved
in this area. Addresses of select organizatiors
outside of the United Nations system which produce
intormation in these subjert areas and a general
index are also given.

Management of electronic recerds: Issues and
gytdelines was atso published in February. This
ACCIS report comprises products aimed at assisting
United Nations organizations in addressing the
challenges presented by the new information
environment: a proposed set of GUIDELIMES tor
managing efertronic archives and record.: a SURVEY
of the use and status of electronic media in the
organizations; a discussion of information
technglogy STANDARDS as they related t.- clectronic
record-keeping; and a GLOSSARY of terms that figure
prominently in those domains. This publication is
interded to help United Mations organizations - and
possibly others - to devise their own metheds and
procedures for coping with the impact of new
technologies on arcl.ives and records management.

Copies of these two reports at the cost of
$US 15 each are available from United Nations Sales
Office in Geneva and New York.

International bibliography available

This reference source is an annotated
bibliography of the publications produced by
intergovernmental organizations ranging from the
United Nations, the World Bank, O0fCD and EC to
smaller organizations. The bibliography is divided
into two sections: the bibliographic record and the
periodical record. Also included are an Organization
Index, a Title Index and a Subject Index. A separate
section on "How to Acquire Publications" gives
information on ordering the cited publications. The
bibliography is published quarterly. The yearly
subscription price which includes handling and
shipping is $US 90 in the United States and Canada
and $US 98 in other countries. Pre-payment is
required on all orders. Orders and inquiries can be
directed to Kraus International Publications,

One Water Street, White Plains, NY 10601.
(TP + 1 914/761-9600; "ELEX 6711564 KRAUS UW;
FAX 914/761-9467)

Online information in Eurgpe

This 1989 pyblication describes the electronic
information community, its prenoccupations, its
backqground and its areas of contraoversy. The hnok
covers the online market, the data base industry,
demand for information, information persannel and
intermediaries. It can be ordered from
EUSIDIC (European Association of Information
Servires), 9a Hiqgh Street, Calne, Wiltshire,
faqland SN11 OBS. (TP + 44(0)249 814 584;

FAX + A44(0)249 BI3 656) at a cost of £20 for EUSIDIC
memhers and £35 fnr non-members.

A quide to standards by Albert L. Batik and
distributed by the American Society for Testing and
Materials (ASTM)

This quides is a clearly-written introduction to
voluntary consensus standards, for the individual as
well as the organization that puts standards on its
aqgenda.
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The "Standards Developers” chapter provides
addresses and brief descriptions for a wide range ot
national and internationai standards development
organizations. Other chapters *nclude:

- (ke History of Standards

- [Development of Standards

- Importance and Application of Standards
- Problems in Using Standards

- UCorrecting Standards Problems

- Involvement in Standards

- Critical Source Intormation.

Librarians, supporting information speciaiiste,
engineers. and anyone who needs te know more about
standards ard the stardards development process will
find this new book usei sl.

129 Pages (11i30); Soft Cover, List
Price: $12.00, IS8N £_9622523-0-1,
PCN: 13-500089-64. Available from the ASIM,
1916 Race Street. Phiiadelphia, PA 19103,

XI. SPECIAL ARTICLE

COMMERCIALIZATION OF INTEGRATED CIRCUITS
IN DEVELOPING COUNTRIES

by
Dr. M.R.L.N. Murthy*
February 1990

Abstract

Means by which the commercialization of
integrated circuits (ICs) should be introduced to
the policies of the developing countries,
emphasizing small- and medium-scale industrial
products, as well as the technological capacities of
the developing countries.

Introductign

Microelertronics - which refers primarily to
integrated circuits (ICs) ranging from small-scale
integratinn (SSI) to very large-scale integration
(VIST) - is recognized as a vital ingredient of
el rtronics equipment and systems. In tact,
continunus increases in the level nt integration i
leading entire sybsystems and even systems tn heing
fabricated on a chip a few millimetre <square in
Size.

Models for growth

The semiconductor industry tirst develnped n
the USA, followed by Europe, with Japan enteriag the
race mych later. Recently develaping countries such
as South Korea, Taiwan, Hong Kong and Singapore have
all launrhed major activities in microrlectronics.
The development of microelectronics in these

* 0Or. M.R.L.N. Murthy 15 Chief Consultant and
Manaqing Director of Semicon Tech, Bombay, India.




countries can serve 3s a useful model tor planning
the growth ot microelectronics in other developing
countries as well as newly industriaiized countries
(NICs). Japan may serve as a better model than the
usa.

The Japanese model is characterized by a strong
aovernment control (Ministry of International Trade
and Industry - MITI}) for co-operative growth. The
surress of this model is proven by the tact that six
Japanese companies figured in the top 10 companies
of the world in chip production in 1938, with the
tirst three positiors being held by NEC, Toshiba and
Hitachy.

The South Kerean model is characterized by the
emergence of the fou  conglomerates, namely Samsung,
'acty-Geldstar, Hyundai and Daewoo, which together
<nid chips worth SUS 1.2 billign in 1988. The 5outh
Karcan firms cater to the low end of the market
va“ated by the USA and Japan.

For example, they are filling the gap frr 256K
DR.M: as the Japanese shift to the manufacture of
! MB DRAM<. Taiwan, Hong Kong and Singapore are
relatively nev entrants into this arena, bu® are
fast making a mark through « programme of liberal
pnliries and inzentives.

By the beginning of the 1980s, the USA and
Japan had established off-shore production lines for
tow ond technologies mainly to cut down on labour
costs. MICs took this opportunity and started
assemhly lines. Later on countries such as the
Philippines, Malaysia and others followed in setting
up assembly plants. According to a world survey it
is expected that ¢lectronics production in the USA
will come down from 55 per cent of world production
in 1984 to 35 per cent in 1993, Of this production.
11 per cent is expected to be taken over by the rest
of the world (ROW). (See figure 1).

Stenario of the IC industry in developing countries

Patterns of development in developing
coyntries

Th- patterns of development of the electronics
indystry of a few representative developing
rtourtries such as Brazil, India and Korea are
described in this section.

In the Tate 1970s and early !980s, the advent
' A new generation of computers, based on a
“tandard set of silicon microprocessors, transformed
*he oraanization of the romputer industry. In the
154 new companies gained a foothold by competing
surressfully with IBM on the personal computer
market . Fven more interesting from the point of
vtew ot tnnse interested in industrialization, was
tui pread of computer production capacity to NICs,
Amans these, Brazil and Korea were the most
warceasfal. Since their success was bhased on very
d tterent models of state policy, industrial
organization and economic strateqy. romparing the
pathy they chose should not anly help us to
underatand these two countries but also help us to
under stand the problem, confronting other develaping
countries interested in participating in high
technalony industries, as well as the options open
to them,

latin America has a relatively closed and
dome-*irally nriented industry and the structure of
both industries is the result of state intervention.
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Korea had substantial, internationally-
competitive, locally owned production of consurer
electronics, including components and final
products. Brazil had a very small, uncompetitive,
Tocally owned consumer electronics production. but
was the site of substantial manufacturing
investments by foreign owned computer TNJs. Despite
the differences in the magnitude of the installed
base in the two countries, the sectoral distribution
ot computer use is remarkably similar. First in
encouraging local manufacture and later in demanding
exports to balance the imports used to generate
Tocal production and sales.

However, TNC domination of the local marke®
al<o made it more difficult for lccal firms to
emerge and is therefore connected to the secund
difterence in industrial organization hetween the
two countries, the relative historical weakness ¢
locai private capital in Brazil.

Korean firms have advantages sver Brazilian
firms mainly because of their overall experience
acquired through years of manufacturing
internationally competitive consumer electronics
products in the synergistic linkages and
conglomerate econcmies of scale they gain from
operating in telecommunications, semiconductors and
consumer electronics simultaneously, as well as in
marketing and financial skills.

Historical dominance of TNCs within the
8razilian market has shaped its current computer
s*rategizs, so Korean strategies have emerged out of
the historic strength of giant Tocally-owned chaebol
in consumer electronics production. In both rases.
State action has been important in supplying an
impetus to move beyond the historic status quo. In
Brazil, the State was, nf course, responsible for
creating the space in which local producers could
grow. In Korea, the State is currently providing
strong incentives for the chaebol to mose beyond low
margin commodity products into the more risky area
of Targer machines.

It would be interesting to look at the
developments in Korea in relation to another
developing country, namely India.

The higher dependence on exports has helped
Korea to raise exports and the resultant inflow of
foreign exchange seems to have enabled Korea to look
for higher levels of technology, which in the
international market is a rostly affair.

The public sector units which dominated the
scene in India had to fall bark on the fGnvernrment
for ~ubsidies. Moreover the higher imports and
consequent drain on fareign exchange would have
arted a5 a factor retarding the acquisition of
higher levels of technoloqy.

Indian public sector units show greater
orientation towards basic research. The Karean
rounterparts do more "reverse engineering” i.e.,
replicating imported parts and equipment. However,
as already noted, in the post 1980 period, Korean
firms have shifted their emphasis towards basic
resrarch,  The above strategy enabled Korea to huild
up much more technological learning than India.

Export oriented strategy, a larye-scale
operation with a product structure dominated by
comsumer elctronics and components, and riqgorous R0
effort beginning with inverse engineering and then



shifting towards basic research, is the pattern of
Korean development, which signaled success, in
contrast to the Indian approach, although India’'s
industrial scenario was much better than Korea's in
the seventies.

Technological capacities of varioys developing
countries

In this secticen reference is made to the
technological capacities of some developing
countries while discussing the industrial
scenario. Korea is tcday undoubtedly in a strong
position as regards technological capacities,
especially with reference to the integrated
circuits industry.

Countries such as India, Brazil and China have
a tremendous industrial infrastructure and a highly
talented technical workforce, yet they still cannot
match Korea in its technological capacities,
especially in microelectronics. Nevertheless, it
should be admitted that the technological
capacities of these countries are in general high
and all of them have very good potential for
assimilating microelectronic technolagies.

With the advent of ASIC fabrication and design
centre concepts, more developing countries could
acquire IC technologies. Several Arab countries
including Algeria, Syria, Tunisia, Iraq and Egypt
have the technological capacities to work on ASIC
fabrication centres along with design centres but
they presently have to depend on a collaborator for
sophisticated silicon foundries. Most developing
countries would have the techrological capacities
to set up ASIC fabrication and design centres.

Technology_trends

In the area of technology development, DRAMs
and SRAMs continue to be the key technology
drivers. 1-Mbit DRAMs are not used in the same
fine line procezsing technnlogies as are 4-Mbit
DRAMs, which are shipped in prototype quantities.
The minimum feature size has been shrinking
steadily. The cutting edge production technalogies
of today is around 0.5 micron and is expected to be
around a quarter of a micron by the turn of the
century. Another development which is clese to
commercialization is Gallium arsenide (GaAs) on
silicon, which unites the high speed and
opto-electronic capability of GaAs with the low
material cost and superior mechanical and thermal
properties of a silicon substrate. The CRAY-3
supercomputer presently under development is
expected to use almost all GaAs circuits. Fujitsy
is committed to using high electron mubility
transistors in a mostly GaAs computer.

In the area of packaging, Tape Automated
Bonding (TAB) is fast gaining ground. TAB takes up
an area from a third to tenth of the size of most
surface mounts while providing lead protection,
burn-in and testability. In a different direction,
research continues on molecular electronics to
sense the bio-chip.

As reqgards the progress of ICs in developing
countries, these fall broadly into two groups.
First, those countries where sufficient technical
infrastructure is available to absorb the IC
technology and have made a start with some wafer
fab or assembly lines and the second group where
competence exists to establish design centres and
which are in the process of setting up wafer fab.
To review this industrial scenario, in the first
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category India has been selected as it forms a
typical case of a developing country that couid be
representative for this category.
Develgpment of microelectronics in the Indian
situation

LSI technology is the driving force of computer
technology and India must develop the right strategy
to develop in this important area. Immediate thrust
will be given for the manufacture of Bipolar ICs
required for consumer and professional applications
as well as focus on Application Specific ICs (ASIC},
which are increasingly being incorporated into
electronic systems. In the case of both digital
CMOS, Bipolar and composite integrated circuits,
Application Specific ICs capability based on a
cellular design approach is considered suitabie.

Wafer level system integration will br the way
the electronics industry will grow in times to come,
due to the extraordinary advantages in quality,
reliability, compactness, speed and reduced power
Tess. ASIC capability involves a system design of
devices on specially created workstations. The
merits of this design is density of packing, minimum
pinouts and simplicity of layouts.

India has the companies of Semiconductor
Complex Ltd. (SCL) and Bharat Electronics Ltd. ¢BEL)
as the primary fabrication and design facilitie;.
The country's major strength will, however, be in
wafer level integration of circuits and systems,
with the thrust on promoting ASIC design centres
using state-of-the-art workstations and creating
multi-user cell libraries.

Design chips could be fabricated either at SCL
or BEL or other national experimental facilities
such as Indian Telephone Industries (ITI), depending
on the application and complexity. The finer
geometry application could be contracted through
suitable foreign fabrication facilities, till it
becomes cost effective to create additional
fabrication facilities or when demand grows large
enough in the domestic and export market.

Cyrrent status

Current annual IC production is around
1t million silicon numbers valued at $US 8 million.
It is estimated that the import of ICs into India in
1987 in various forms viz., chips, chips on boards
and chips as part of subsystems, was around
$US S0 million. The total percentage of
semiconductors in Indian electronics equipment i<
around 5 per cent as rompared to the international
average of around 12 per cent.

Manufacture of MOS ICs. was until recently
primarily carried out at the Semiconductor Complex
Ltd. (SCL) before the device manufacturing and
process R&D facilities were destroyed in a fire in
February 1989. Bharat Electronics Ltd. (BEL),
Rangalore, primarily manufactures bipotar ICs. In
the private sector, ICs of the SSI/MSI comprexity
are manufactured by the Hindustan Conductors Ltd.
and Greaves Semiconductors. Spic Electronics Ltd.
(SPEL), Madras, is essentially an assembly operation
based on diffused wafers procured from abroad.

Microelectronics demand, production and
exports

The Indian electronics industry is
characterized by a microelectronics demand for a
large variety of ICs in small quantities for




commonly available and diverse circuits, designs and
equipment, and systems based on imported know-how
and components. It is estimated that for production
of equipment worth $US 12 billion in the year
1994-1995, the demand for ICs would be about $US 650
million. Economies of scale would rule out meeting
the entire demand for ICs through indigenous
production. Current consumption and production data
for microelectronics indicates that about 80 per
cent of the IC demand in 1988 was met through
imports. It is therefore felt that about 50 pe-
cent of the demand in 1995 and also in the year 2000
wou'ld still be met through production. It would be
possible to create an industry with large exports of
about $US 300 mitlion in 1995 and $US 1 billion in
the year 2001.

These export targets might appear over
ambitious, but they are considered necessary from
the point of view of economic viability and also in
the light of the Government's drive to curb foreign
exchange drain due to the import of ICs. By the
turn of the century, the microelectronics industry
in India could be targeted to export more ICs than
they import. The key ingredient for realizing this
objective would be to provide all inputs to the
microeletronics industry at near international
levels, including interest rates, short- and
long-term loans, along with preferential access of
foreign investors to the Indian market through
fiscal incentives.

Symmary of the Indian situyation

With ali the basic technical infrastructure,
manpower, R&D facilities and two semiconductor
plants, commercialization of ICs has not been
achieved. For India, the establishment of several
ASIC centres with the support of one targe silicon
foundry on an economic scale of operaticns would be
a better alternative for the commercialization of
ICs.

Vari velopin ntr Yici

The following are policies of various
developing countries. Excerpts from the industrial
policies of those countries relevant to the present
context of commercialization of ICs are presented
hereunder.

Philippines: The Department of Trade and Industry
has initiated the formulation of ten-year industry
sector plans for ten industry sector groups,
including electronics/telecommunications, which is
being pursued with maximum private sector
participation. The plan also endeavours to
strengthen the Vink between small and large
enterpri-es through the promotion of common
facilities and services and the promotion of
subcontracting arrangements.

Thailand: The main industrial policy directions
were the promotion of export oriented industries and
the dispersion of manufacturing industries to
provincial areas. The present policy for the

VI Plan for 1987-1991 identified three major groups
of priority industries:

(i) Export oriented industries; (ii) small and
rural industries or industries located in areas
outside Bangkok and its surrounding area; and (iii)
engineering industries.

Exporters are financiall% supported by the
rediscounting facilities of the Bank of Thailand and
the newly established Export Development Fund. An
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export credit guarantee scheme is in the plaaning
process. The Thailand Institute of Scientific
and Technological Research (TISTR) functions
under the Ministry of Science, Technology and
Energy.

The TISTR management perceives the
Institute's role as primarily that of an
industrial research organization by adopting a
quasi-commercial approach in providing srecific
assistance to Thai enterprises as well as guidance
to the industrial sector regarding its potential
development, e.g. through effective local
resources utilization, and appropriate use of
technological advances such as genetic engineering
and biotechnology, microelectronics and solar
energy.

Indonesia: Until recently a striking feature of
Indonesian industrialization strategy has been its
almost complete orientation towards the domestic
market. However, now Indonesia has started
emphasizing its exports. Export industries tend
to be labour-intensive in Indonesia and therefore
the emphasis on export oriented strategy s
preferable for employment reasons. However, the
structure existing for exports could be utilized
to increase the country‘'s export of assembled ICs,
along the lines of the NIC countries.

Argentina: In 1977 the Government passed a new
transfer of technology law which instilled a
greater flexibility into the previous system
controlling licensing contracts. In 1981, the new
Taw was replaced by a system which virtually
abolished State intervention in this field.
Contacts between independent firms no longer
require State approval, while those between parent
and sebsidiary companies are only subject to
control in regard to royalty levels.

This atmosphere is conducive for the
establishment of package industries with
relatively high foreign investments.

Pakistan: The country is facing competition and
is seeking a higher share of the world market by
means of a stronger orientation towards export-led
industrialization requiring, amongst others,
progress in tariff rationalization, modernization
of production, quality control and stardardization
efforts.

Furthermore, the Government has implemented
new guidelines oriented towards improving the
private sector's access to foreign currency
resources and towards facilitating the transfer of
modern technology from abroad. These new
guidelines formulate specific standard conditions
which, if they are adhered to, wiil subsequently
no longer require clearance of foreign credits or
royalty and technical fee agreements by the State
Bank of Pakistan and the Ministry of Finance.

Malaysia: "Privatisation”, a conscicus attempt to
reduce the relative size of the public sector and
promote a new relationship between Government and
business, is strongly influenced by what is
perceived as the Japan (and Republic of Korea)
"model” and also involves the gradual transfer to
of private ownership and management of such public
enterprises as railways, ports, airlines,
telecommunications and other infrastructure
services such as car parks and housing schemes and
the establishment of Malaysian trading companies
to handle export promotion more efficiently, on
the model of the Japanese "sogo shosha".




Bangladesh: AIl public manufacturing enterprises
since 1987 have been subject to commercializatior
and a comprehensive policy reform package with the
objective of developing an integrated planning.
budgetary and performance evaluation system is beina
developed through a UNDP-financed project within the
context of RIP.

Dismantiing of control and a generalized
reduction of policy intervention is expected to
permit the inherent dynamism of private enterprise
to generate growth, increase foreign exchange
earnings and inflows. The new policy packages have
been developed with the close collabsration of
international financing agencies.

As can be seen from the policies of the various
developing countries mentiored above, they by and
'arge stress and address themselves to the
liberalization of rules to increase exports. The
suggested means of commercialization of ICs such as
ASIC centres and the setting up of assembly lines,
as presented in the next section, are suitable to
the new policies of these countries. which encourage
exports and tie-ups with foreign collaborators for
the acquisition of suitable technologies. As
mentioned earlier, exports would not only help
obtain foreign exchange but also establish
international quality and prices., a yardstick for
the commercialization of ICs. This, incidentally,
increases the potentia! of these countries to take
up the produc’ion of high technology products in the
course of time.

Recommendations to realise commercialization of
integrated circuits in developing countries

After a brief survey and analysis of the
existing industrial scenario of ICs in various
developing countries, as well as a study of the
policies and technical capacities of various
countries, the following recommendations are
suggested:

* ASIC fsorication and design centre
* Establishment of consortia by developing
countries for the setting up of wafer fabs and
assembly lines

" Thrust on exports by creating the proper
climate and liberalization of controls

* Establishment of assembiy lines for ICs and
focus on assembly of high technology devices at some
point in the future

* Human resource development to update
technology levels

* Establishment of feeder industries to
manufacture raw materials in the small- and
medium-scale sectors

* Vertical integration to manufacture
equipment and a system to attract the market

® Identification of IC products for local
needs for a given country and market survey

* Monitoring production yields, quality and
extension of preferred export support.

Commercialization of ICs depends very much on
an appropriate technology base, production base and
market, both domestic and international. These
relevant pcints are discussed within the context of
developing countries.
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ASIC fabricatign and design centre

Conventiongl wafer fab requires a high level of
*echnology. capital investment and market demand to
match the output of the wafer fab with an economic
scale of operations. C(onsidering these factors, it
seems that commercialization of I(s using such
silicen foundries is unrealizable by many of the
developira countries because of financial
constraints. The rapid changes occurring ir
semiconductor technologies could be insurmourtable
hurdles. The ASIC route could be encouraging in
such a scenario.

ASIC - Application Specific_Integration
Circyit. A5ICs have a special relevance to
developing countries since their electronics
industries are characterized by the requirements of
a large number of different circuits in small
quantities.

ASICs permit an equipment or system designer to
create an IC to suit his specific needs. This
certainly leads to higher reliability, reduction of
volume and finally a less expensive end-product as
compared to designing a product with standard IC
parts. ASITs are the fastest growirg segment of the
microetectronics industry and the trend is expected
to continye because they provide security of design
and competitive advantages in both cost and
functionality.

Featyres of ASIC

Low to moderate level of investment
= Design intensive

* Phasing of technology development for ASICs
is more conducive than conventional VLSI technology

* Plays a vital role in supplying the much
needed special ICs in professional equipment,
defence and control electronics

ASICs are generally classified into
programmable logic devices or arrays (PLD/PLAS),
semi-custom ICs and full custom ICs.

Briefly, the ASIC involves design, standard
cells or gate arrays, metallization masks,
interconnects and packaging.

An ASIC centre can process all the steps and
has only to buy standard cells or arrays from
silicon foundries. ASICs are usually cost effective
in the range of 1,000 to 100,000 pieces.

ASICs are a fast growing segment of the
mirrnolectronics family, as the micrnelectronirs
contents of systems are increasing and ASI(s
continue to provide a competitive advantage in both
cost and functionality.

According to the findings of Dataquest, every
dollar's worth of ASJC's sold generates a
microelectronics sale of $US 5 and system sales of
$UsS 30.

High volume customer specific products such as
watch chips, microprocessors and controllers have
the potential of developing new markets and
producing good profits.

A low-cost PC system development effort should
aim for a low price, of $US 200 tn $US 250, which
could be achieved bv designing and fabricating ASIC
glue chips or chip sets that can replace a large



nyumber of chips on the mother board. This can be
realized by developing countries such as India.
Brazil, China etc. Similarly, each country could
develop special ASICs for need-based products, be it
a watch, toy. medical electronics or an item
identified as the commercially expioitabie product
of that country.

Establishment of a3 _con

sortiym by develigping
countries for wafer fabs

The opticn available 1s to set up a reasonably
goo¢ water fab with current technologies, with a 1
to 1.5 micron feature size and an economic scale ot
operations with 3 matching packaging facility, which
is extremely expensive and normally beyond the reach
of many developing countries. However, the need for
electronic devices containing ICs is increasing fast
in every country and in all sectors: consumer,
telecommunications, professional equipment and
defence.

The unacceptable aiternative to this investment
is a cortinual financial drain on foreign currency
reserves year atter year.

The proposed solution for such a situation is
to set up a consortium silicon foundry by
like-minded countries. While this may perhaps sound
strange in the field of electronics, this is an
accepted norm resorted to by several European
countries where they have established consortia in
the fields of science and technology, be it a
synchrotran laboratory, nuclear reactor for
fundamental research or other centres for advanced
research.

The reason for starting such consortia is again
the inability of a single country to set up such
advanced research centres which invoive huge
investments.

A world class silicon foundry could be
established by a consortium of five or six
neighbouring countries. Each country should have
its own ASIC fabrication centres. The ASIC centres
of member countries can order their standard cells
and arrays from the silicon foundry and fabricate
the products required for their own countries. This
would enable the member countries to have both
standard ICs and ASICs.

This arrangement not only leads to a successful
commercialization of ICs, but also provides a unique
opportunity for training of manpower and updating
the technoloqy, as well as creating the possibility
of exporting certain ASICs. Since both talent and
funds are ponled, a continuous upgrading of
technology and moving from right to left of the
cycle of the 10 curve i< pnssible. (See figure ).

Thryst on experts by creating the proper
climate and liberalization of controls

Export market: Acceptability of the product is
one of the chief requisites for commercialization.
It ran take a long time to establish acceptability
in the domestic market. However, once acceptability
is achieved on the international market. even to a
iimited extent, it bhecomes far easier for the same
product to be sold on the domestic market.

When a product 1s sold on the international
mar.et, especially in countries such as the USA,
Japan or those in Western turope, the credibility
tor quality is established which in turn can
generate a larger domestic market.
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AAAAAA It is not easy for a busy
buyer abroad to obtain reliable and up-to-date
information on sources of supply in a particular
country. Thus that country can lose export
opportunities by default for the simple reason that
trade information is not easily available, even in
international cities such as Hong Kong, or to
persuade a serious prospective buyer to invest time
and money on a visit to the country in order to
explore sources. A certain amount of reliable and
roncrete information should be made available to the
prospective foreign buyer.

Establishment of assembly lines for ICs and
focys on assembly of high technology devices
in_future

Low-end technologies such as IC assembly lines
have been established by the USA and Japan in third
world countries to take advantage of low labour
costs. It is well known that such aperations in
developing countries, especially those around the
Facific rim, such as Korea, Taiwan and Hong Kong,
resulted in an instant success in the
commercialization of ICs. Other countries, such as
the Philippines, Malaysia and Thailand have also set
up assembly lines. It is however important that an
ecoromic scale of operations be adhered to for
commercial success.

For some small developing countries which
rannot form a3 consortium, the best option would be
to set up an assembly line and continue to take up
high valued ICs and memories, moving from right to
left of the IC cycle curve. Maintaining exports is
the key factor for success. Thus government support
when creating a proper business climate is very
essential.

Human _resource _gevelgpment to update
technology levels

IC technology is not only a sophisticated
technology, but it is known for its obsolescence.
Links between IC industries and academic
institutions, as well as R&D laboratories are
essential in order to establish a good rapport and
generate skilled manpower, assimilate and update
technologies that can help the move into high
technology and value-added products.

Estabiishment of feeder_ indystries to
manufactyre raw materials in the small- and
medium-scale sectors

To ensure the commercial success of an IC
industry, the developing countries should set up a
programme to reduce imports of raw materiais by
develnping and manufacturing semiconductor
materials, such as high purity chemicals. gases,
photo-resist materials, epitarial wafers and
substrates. This will ensure availability of the
much needed materials for the production of ICs and
provide the cutting edge by reducing production
expenditure.

Vertical integration of manufactyring equipment
and 2 system to attract market pull

One of the most important factors for
commercial success is market pull., There is a need
for equipment and designers to guide the
microelectronics industry in a profitable
direction. It should be recognized that the value
added is significantly greater in the process of
integration of electronics components in equipment
and systems. As explained earlier, an ASIC of one




dollar results in 30 dollars' worth of system. This
aspect of vertical integration can boost the
commercialization of I{s in developing countries
such as India, Brazil, China. etc.. where there is
a substantial technical infrastructure and a good
level of equipment manufacturing capabilities
exists.

Market and technology survey

A sectoral marke’ survey of electronic products
and systems fo: the region is an essential part of
defining both 3 system and component development
strategy.

The survey should cover electronic products and
companies in consumer electronics, commynications,
computers, controls and instrumentation, in terms of
both imports and local production.

The existing facilities may need to develop
greater flexibility in incorporating a more
diversified product mix. New designs may have to be
introduced that are compatible with the existing
technology. and current designs being produced
should be enhanced.

Collecting and disseminating information on
electronic and microelectronic activities in the
respective country and assistance in carrying out
the proposed market si:rvey would be a worthwhile
exercise at the first stage.

Application specific ICs, when they are
properly identified, may present a good market,
since in their case the cost is calculated not in
terms of ICs alone, but other factors as well:
design efforts, value added, etc.

Developing countries should establish a R&D
line, or pilot line, to try out various processes,
optimize production parameters and introduce
innovations, manned by experienced and skilled
personnel to thoroughly study the product and
parameters.

Products for local_needs

A good understanding of local needs and the
ability to ,2spond to local nesds with specific
microelectronics applications, form an important
component for commercialization.

Speciiic designs developed locally may offer
the best response to more pressing national needs;
examples for suck applications could vary in
different countries. It could be a PC, TV or radis
in countries such as India and China, with watches,
calculators and <ouvenirs in tourism-based
countries. Bilingual equipment such as terminals,
PCs and printers are, of course, immediate needs in
several rountries.

[t is known that there are both bipnlar as well
CMOS facilities in a number of developing countries,
inctuding India, Iraq and Algeria, to name a few.
which for various reasons are under utilized, In
mnst rases it s because of a wide ranging produr?
mix while the products in demand are not required in
large numbers, resulting in an uneconomical scale of
operations of the wafer fab. This can best be
remedied by pooling the various needs of the
neighbouring countries, resulting not only in
viability, but also in the commercialization of
several products. The idea of pooling the needs of
various developing countries by way of a consortium
is explained elsewhere in this article.
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Commercial success depends to a larye extent on
the demand for a manufactured product

Monitgring producticn yields, quality and
extend export sypport of sele:ited industries

A node agency could be set up as part of a
governmental body whose functions wouid be to
monitor and evaluate the parameters, surh as
production yield, quality improvement, consistency
in the various batches of precduction and
deliveries. Based on these evzluatians, a company
ceuld be chosen and given incentives for expansion,
in order to help provide the mast needed
organizational support to gain a competitive edge on
the internal market. Even if a single company cets
considerable assistance in realizing a commarcial
success eon the internationral scene. it would <et a
fine example te be faollowed by cthers in order %o
achieve the same status.

This would also gererate a competitive spirit,
as well as make the entrepreneur clearl; understani
the criteria necessary to obtain govermment suppor®
for commercial success. either on the domestic nr gn
international markets. This would greatly help in
creating the much desired objective for achieving
quality and optimum cost.

Export is extremely important. not only to earn
much needed foreign eachange, but also te schieve
internationai quality and prices for the product,
while paving the way for the acquisition of higher
technologies to manufacture sophisticated devices.
The country aiming for the manufacture of high-grade
devices, not only overcomes the inherent
obsolescence in this rapidly changing field, but
also attains a status by which it can continue to
earn foreign exchange and keep updating the
technclogies, thereby moving from right to left of
the IC cycle curve, as indicated in figure 2.

Preducts from medium— to small-sized induystries

An analysis of the cost structure of the
semiconductor industry indicates that especially ia
developing countries, over 55 per cent of tha sales
realization goes towards the procurement of imported
raw materials. Thus the developing countries
invariably siphan off more funds to the developed
countries.

In develnping countries sich as [ndia «here the
technical infrastructure 3nd R&D facilities are
available in various nationrel lsberatories, a
stgnifirant programme for indigenous developrert and
manufacture of raw materials and equipmen’ ha- tc b
et up. The following i« 3 1ict ~f raw maserialy
that ran be produred 10 madigme<ized induyorria

Special yltra purs aases
Ceramic packages

Quartz ware

Emulsion and rhrcie mash planis
Fine wires

tead frames

Photo resists

Epoxies and siticrones;.

L T S )

The norms for medium-scale cperatinng diffoer
from country to country. However the raw materiais
presented above fai! into the class of medium-sized
industries. [t is necessary for countries with an

advanced technical infrastructure to <et up such
industries in order to save foreign exchange and
provide easy acress for the raw materials required
for semiconductor devices.




It is generaily believed that economies of
scale do not justify the local manufacture of
equipment for 3 semiconductor industry. However,
sophisticated equipment, such as diffysion
furnaces. bonders, metallization systems and
moulding tools, are generally hand assembled with
purchased and subcontracted parts in medium-sized
companies.

With labour cost beirg much lower and the
ensured value addition gained by assembling and
integrating the systems with imported
sub-assemblies and parts, considerable foreign
exchange is saved. The capital equipwment could
be made available at far less cost when compared
to imported value by establishing medium-sized
industries to assemble equipment.

The sivings in semiconductor equipment
costs, as well as foreign exchange, would to 3
large extent contribute to the commercial success
of the industry.

Design_centres and sgftware

ASIC centres are growing rapidly all over
the world. Design centres and software shops can
be developed as feeder units to ASIC centres. A
design centre need not be the monopoly of a big
semiconductor house. With a modest investment of
$US 30,000 to $US 40,000, cene can build a design
centre to design a gate array. A design centre
can work towards replacing a lot of boards with
many c-mponents by a single ASIC chip, thereby
reducing the system size, improving performance
and reliability and particularly reducing
manufacturing costs.

Design centres, software packages and work
stations are some of the crucial cost saving
sectors which are within the scope of small-scale
industries.

Conclusions

Many developing countries have developed IC
technologies, some of them on their own and a few
by collaborative efforts. However, the majority
of countries failed to establish bipolar and (MOS
silicon foundries at economic scales of
operation, resulting in unsuccessful
commercialization of I(s, with notable exceptions
such as Korea, Taiwan, etc.
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With the development of ASIC there is new hope
for these rountries to commercialize ICs. In the
opinion of the author, there are three m3in
strategies that could be employed to realize
commercialization of ICs in developing countries:

1. Develop ASTC centres with the support of
cne major silicon foundry working at an economic
scale of operations in the country or collaborate
with a large foreign silicon foundry.

2. A consortium: A conglomerate of five or
six developing countries should form a consertium to
set up a major silicon foundry with each country
baving its own ASIC centres.

3. Promote an augressive export policy and
take advantage of setting up assembly lines for ICs
offered by developed countries and later on enter
into high technology ICs.
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