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I. NEWS AND EVENTS

Consultative Group on Informatics Technology (COGIT)

In an effort to coordinate the activities of
organizations and professional groups active in the arca
of informatics tecinology for development, the UNIDO
Sccrctariat convenes  bicnnial  meetings  of  the
Consultative  Group on Informatics  Technology
(COGIT). These meetings bring together professionals
from the ficld of informatics, identify possible areas of
cooperatien and consider a mechanism for keeping
mutvally  informed and for formulating joint
programmes.

In the past vears, the UNIDO Secretariat has
promoted the concept of software as an industry and the
actions that developing countrics could take to promote
that industry. The concept has been elaborated tirough
several studies dealing with software development and
applications for developing countries, the approach to
software production in those countrics, and guidelines
for organizing software houses. They include studies on
the promotion of software links to industry for specific
applications relevant to developing countries.

Software production is an industry, nowadays
essential for the growth of the economics of developing
countrics and the launching of programmes to promote
strong inaigenous software industries.  Producing for
export is also a priority task.

In the foreseeable future labour will remain the
priority input 16 the software development process. In
the majority of developed countries the availability of
qualificd prople to produce software has not kept pace
with the growing needs of the software sector.
Developing countries may therefore have a comparative
advantape in software production based on their lower
labour costs for highly qualificd manpower.  This
advantage will, however, decrease in the course of time,
duc 1o a varicty of reasons. The software production
process is rapidly  becoming more automated and
increasingly iool- intensive. Both these aspects essentially
contribute to mantaining a high level of productivity.
Also, the hardware and software platforms are being
transformed so rapidly and on a continuing. basis that
high levels of caputal inputs are needed in order 1o
remain up to date in the business.

The magor obstacles for software expori faced by
developing countries are the difficulties of entering the
global software market without ¢fficient marketing and
distithution channcls.  Developing countries also face
additioral problems concerncd with image building and
maintenance, credibility and acceptance by users, ctc.
The quality of software produced and marketed is now
becoming a new issue to be coped with by developing
countries.  Increasingly, accreditation by authorized
accrediting agencies 1s o prerequisite to competing in the

global software market. There is a danger that this
requirement may become an institutionalized trade
barrier to developing countries unless the issues involved
are handled with tact and fairness. New mechanisms
may need 10 be created to deal with the quality
accreditation process (as far as software marketing is
concerned). objectively and fairly, and affordabl: by
developing countries.

Resulting from the experience gathered, and tae
articulated needs of developing countries, UNIDO 15
now concentrating on assisting these countries to create
an infrastructure and work out modalities for indigenous
software production with an emphasis on export
possibilitics to industrialized countries. An important
factor towards achicving this goal is the establishment of
a clearing - house for the collection and dissemination of
information on methodologies, means of production,
cxisting resources and opportumitiecs to  create
North-South software production/marketing ventures, as
well as to disseminaie the strategies of differen:
developing countries in regard to software export.

It is in this context that the COGIT Mecting held
in Vienna, 22 to 24 November 1993, was convened. The
formal objectives of the Meeting were:

(a) To review practical experience in software
production and export strategies and to identify concrete
measures for cooperation at the international level,
including cooperation among Jdeveloping countries;

(b) To suggest a programme of action for
UNIDQ, in particular for activities related to promotion
of software cxport from developing countries.

After revicwing the current trends in software as
an industry in the context of informatics technology as
well as the needs of developing countries in that respect,
a number of conclusions and recommendations relating
to inputs to the UNIDO programme in this area were
adopted.

Some pasi UNIDCO) initiatives and current tronds

The setting up of REMLAC, the network 0
promote cooperation in informatics and microclectronics
in the Latin American and Caribbean Region; the
stasting of the UNIDO/NIHERST project (o assid
Trinidad and Tobago to develop an indigerous software
industry; assistance to RITSEC in Egypt to support the
provision  of  software  development  and  services
assistance in Egypt and the Arab Region: cooperation
with CRAT. the Atrican Regional Centre  for
Technology: are some of the successful initiatives that
LINIDO) has already pursued.

Since the last COGIT Mecting held in Vienrw in
1991, the major changes in the world software scene that
have come about are the following: the dramatic fall in
prices of the hardware and software platforms and the




consequent improvement in their accessibility the world
over; the growih ir. the concept (and general acceptance)
cf a global market for software: the emcrgence of
cconomics in transition, such as those of the East
European countrics and Russia, with a strong determa-
nation {o compete in the world market: and the starting
of new international software technology centres, such as
the International Institute for Software Technology (1IST)
under the United Nations University in Macau.

The People’s Republic of China. Egvpt. India.
Mexico, Russia. East European countries and the Latin
American countries. are already adequately equipped in
terms of software development expertise, training of the
requir :d skilled persons in design and implementation,
and access to hardware and software platforms. For
these countries the urgent need is o acquire skills in
market penetration, to improve software development
methodclogy (o assure quality and standards. to acquire
software quality accreditation. ctc.

On the other hand, countries in the Caribbean,
African and similar regions, because of their size, the
hmited natvre of their internal markets and the small size
of their soltware industry plavers, require additional
assistance 1o prepare themselves to compete effectively
in the world market.

in mind, the
following specific

Keeping  these  backgrounds
Committec made the
recommendaiions.

Preparation and dissemination of information

UNIDO  should prepare and  disseminate a
Certification Handbook costaining all the information
nceded by software companies 1in developing countries
to start the certification process for software quality
svstems.

UNIDO  should compile  and  disseminate
information required for the political level in developing
countrics o integrate the accreditation certification
bodics into their national fegal systems as well as to
interface appropriately with certificar*sn bodies in other
countries. This should be donce thro. . the preparation
of a handbool as well as through aavisory services,
workshops, seminars, clc.

Studics and workshops

{UNIDO should commiszien a series of studies on
the following topica:

software
cmphasizing  international
hest practices for software engincers,

(1) OQuality  management  in
development

(i) Software  process  improvement,
auditing and certification;

quality

(1)  Intellectual Property Rights (IPR);

(1v)  Legal and contractual aspects of software
development and marketing;

{v) Management training for software industry;

(v1) Improvement of cexport capabilitics  of
developing countrics (e.g. marketing, strategic
alliances, financing mechanisms, cte)).

The above sindies could be used to orgamze
company-specific traiming programmes and workshops.
These workshops could be aimed at:

(1) Goverament officials. industry
associations., banks and [inzncial
institutions, pohicy planners. procurement
agencies, e

(1) Cerufving agents mvolved 1n accrediting,
licensing. ctc.;

(i)  Software developers,
implementers, ctc.

project  managers,

Regional and country assistance

Developing countries, not alrcady members of
relevant 1SO bodics and other international standards
organizations, should be advised/persuaded’assisted by
UNIDQO 10 take steps to become members, take part in
task forces. study groups, cic.

UNID() should consider establishing, jointly with
appropriate organizations, regiona! or other certification.
accreditation. mechanisms to make this process less
expensive, more accessible, and not act as an entry
barrier for international trade.

UNIDO  should  provide mechanisms  and
assistanze in cooperation with 1ITC for developing
countries to penetrate niche markets, 1o form strategic
alliances, ctc.

U NIDO should support the creation of software
indusiry associations in  developing  countrics  and
strengten links and joint activitics between such bodics,

Adaitional assistance o countries less prepared
for software production

UNIDO hould help and provide assistance in
software personnc! training, scquining access to relevant
hardware and software plaiforms, cic.

UNIDO shoukl wsist in 1T policy formulation,
cstablishment  of  trmmng/coordination  centres  for
sofltware indusiry, and help in achieving national and
regional cooperation w the industry kevel.




UNIDO should encourage and assist in the
transfer of technology and technical know-how in
software development marketing to the less advanced
developing countries in cooperation with professional
and industry associations in the more advanced
developing countrics.

Other general recommendations

UNIDQ should continue to use its influence to
persuade developing country governments of the export-
carning potentials of software and services. UNIDO
should ensure that the promotion of exports and the
collaboration in the 2xport of these services form part of
all country programmes and projects concerned with
cxport promotion and trade development.

UNIDO-ITC collaboration to the above end
should be continued and expanded.

A forum should be set up for software exchange
and protection to promote and build awareness of fair
software production and commerce.

Every effort should be made to strengthen and
make more readily accessible  telecommunication
infrastructure  specifically 10 facilitate  software
development for marketing. It is recommended that
collaboration to this end between UNIDQ and the ITU
should be continued and strengthened.

CeBIT cvyes up the single market

Europe and the completion of the Single Market
are the focus  of this vyear's CeBIT 93 in
Hannover, Germany.  Within the framework of the
Sth International  CeBIT  Forum, members of  the
business, political and scientific communities from
cast and wost laid the foundations for a broad spectrum
ol collaborative business ventures.  For the average
visitor, CeBIT offered a comprehensive array of
telecommunications  technology  and  mobile
communications cquipment.

Analysts welcomed the emphasis on telecom as
they say it is the only market set to experience continued
double-digit growth. (Extracted from The European,
15-21 March 1993)

BT signs deal to_complete teleiext chain

France Télécom and British Telecewm (BT) hase
signed @ deal that gave telephons subseribers in France
and Britain access to cach other's teletext systems, anda to
the ever-growing lists of professional and per.onal
services they carry,

French usees of the pepulae Minitel home
terminal can finallv tap into more than 200 ~ervices on
Britain's Prestel network, and vice versa.

Sctting up the continentai network was not easy.
Although teletext is highly developed in France. it was
less so in other countries.  Luckily, Minitel's reputation
has spread abroad since it was first introduced in Paris
in 1984,

Today, both French and British teletext systems
otfer more or less the same services: electronic directory
assistance, banking and siock exchange data. rail,
airline and theatre reservation, weather forecasts, games.,
and myriad ways to shop without cver leaving the
telephone.

The pewerful home-shopping services pressured
BT. cver in scarch of new markets. to link up with
France, where six million Minitels arc 1n use. Prestel’s
60.000 subscribers can access all of Minitel's 20,000
public and professional services.

Of these, the most important remains  the
ciectronic phone directory - faster than going through an
international operator, and more certain of finding a
number since teletext offers automatic  alternative
spellings.

Both companies are currently putting their
marketing  plans  in  place. (Extracted  from

The European. 18-21 March 1993)

EC revises HDTV plan

The European Commission is to refocus its efforts
to create a high-definition television (HDTV) system,
concentrating  on  wide-screen  techaology  and
programme produciion. The new impetus follows the
failure of its cight-vear campaign to promotc a
European broadcasting standard.  Both Europcan and
Japanese transmission systems have been overtaken by
work in the US on digital HDTV.

Denmark is working on a revised proposal for an
action plan 10 boost HDTV production. despite a (urther
reduction of the proposed volume of EC aid 1o
ECU 400 million over four vears.

The Commission’soriginal 1991 proposal, offering
the industry ECU 850 million aid was scaled down last
vear to ECU 500 million during a four-and-a-haif vear
period. However, this is still being biocked at ministerial
level by the UK.

Potentially the biggest losers, Europe's largest
television  manufactuzers, Thomson of France and
Philips of the Nctherlands, insist that their cfforts
have not been in vain, although attempts 1o promote
a broadeasting norm based on the Mac family  of
transmission standards have run into problems,

The past cight years of rescarch have, they say,
already produced major advances in the technology used




in the new generation  of enhanced-definition
wide-screen television sets,  digital CD-quality sound
and the signal compression techniques which are
needed to transmit the vast quantities of data required to
provide sharper picteres. (Extracted from The European,
18-21 March 1993)

New chip cuts cost of HDTV

A consortium of companies, headed by NEC
Corp. of Tokyo, has completed the joint development of
a 19-chip LSl set for high-definition television
scts that conform  to  Japan's Hi-vision standard.
The chip-set is a second-generation MUSE decoder.
The MUSE decoder standard was established by
NHK, Japan's public broadcasting company. which

began HDTV broadcasting on an ®-hour a day
schedule in 1990, (Extracted from Electronics.
8 March 1993)

Write-once optical disk storage

in simple terms, Write-Once  Read-Many
(WORM) disks operate by data being permanently
written to the disk by a write laser as a series of optical
discontinuities. This data is then read from the disk by
the use of a less powerful read laser, which reveals the
discontinuities to a sensing device.  Generally WORM
disks have been used as high-capacity data storage
devices. The following is a list of UN organizations that
currently are using or planning to use WORM
technology for optical storage.

Organization Status Application

Economic and Social Commission Using Backup to magnetic disk storage on PC/workstation,

for Asia and the Pacific (ESCAP) alternative to magnctic tape for mini/mainframe backup

Economic Commission for Africa | Planning | Document image processing, text, desktop publishing,

(ECA) backup, network mass storage. computer output to laser
disk. distribution

Food and Agriculture Planning | Managing desktop publishing files, database development

Organization of the United ard maintenance, document storage

Nations (FAQ)

International Atomic Energy Planning | Document image processing

Agency (IAEA)

International Civil Aviation Planning | Document image processing, management of text files

Organization (ICAQ)

International Trade Center (ITC) Planning | Data distribution

United Nations (UN) - Geneva Using Document image processing. data distribution, access to
United Nations documents

United Nations Centre for Human | Using Acrial photographs, GIS applications

Scttlements (Habitat) - UNCHS

United Nations Department of Pianning | Text files, backup to magnetic disks on PC/workstation,

Humanitarian Affairs network mass storage

(UN DHA) - Geneva

United Nations Development Using Archiving/storing on-line data processing application

Programmece (UNDP)

United Nations Population Fund Using Text files, desktop publishing files, multimedia publications

(UNFPA)

United Nations University (UNU) | Plaaning | Document image processing, text liles

World Food Programme (WEP) Planning | Desktop publishing files, data distribution

World Health Organization (WHO) | Planning | Data distribution

World Intellectual Property Using Documeni image processing, text files, network mass

Organization (WIP()) storage or client-server sysiem

(Source: .4('('/.:8' Newsletter, 10(0), March 1993)




Directory of ¢-mail addresses

With more and more UN  system  staff
communicating by electronic mail, the need for an
accessible, on-line central e-mail directory has arisen.
In March 1993, the ¢-mail addresses of staff of 11 UN
organizations were posied on TIES (Telecom Information
Exchange Services). the Geneva-based on-line
information exchange service of the International
Telecommunication Union (ITU).

The 11 organizations are:  the Economic
Commission for Europe (ECE). the Food and
Agriculture Organization of the United Nattons (FAO),
the General Agreement on Tariffs and Trade (GATT),
the International Labour Organization 1LO), ITU, the
World Bank, the United Nations Development
Programme (UNDP), the United Nations Educational,
Scientific and Cultural Organization (UNESCO), the
United Nations, the World Health Organization (WHO)
and the ACCIS Secretariat.

The directory is being run as a pilot project by the
ACCIS Technical Panel on Information Management
Standards and Strategies (TP/IMSS). The pancl hopes
to recommend to ACCIS that the pilot be developed
further towards an implementation of the CCITT X.500
recommendation.

Users can query the directory interactively (TIES
option 37) or by e-mail. A PC or other equipment
supporting a VT terminal (e.g. PROCOMM, KERMIT)
is required for connection. To connect using TIES VTX
option 37:

Dial-up: +41 22/733 7575
X.2s: 228 4 6811 1112
Internet Telnet: TIESITU.CH

Use INFO as ucer name: there is no need for a
password. Once the main menu is displayed, sclect

option 37 and follow instructions.

To connect via ¢-mail:

£-mail queries are sent to the autn-answering
mailbox WHOIS.  Messages with one query per line
should be sent 1o one of the following addresses:

[nturnet address: whois/a itu.arcom.ch
X400 address: S=whois; P-itu;
A-arcom; C=ch

Messaging profiles are also available on TIES for
c-mail and interactive access.

Additional information on the pilot dircctory
can be obtained  from  the ACCIS  Scerctariat.
Arrangements arc also being made to provide on-line

access to the following ACCIS data bases via TIES
(Telecom Information Exchange Services - the ITU on-
linchost):

- Register of Development Activities of the
United Nations system;

Directory of United Nations Databases and
Information Services;
Serial

- Directory of United Nations

Publications;

- Books in print of the United Nations System.
WALKER@UNICCBITNET.

(Source: ACCIS Newsletter, Vol. 10, No. 6, March 1993)

The challenge of decentralization

In January 1990 the Special Unit for TCDC began
an experiment in decentralizing the TCDC-INRES
database by creating outposts of the system in the field.
Since that date 12 outpost centres have been established.
They will reguiarly send diskettes back to New York,
containing new or revised entries. This information will
be used to update the central database, which will
periodically be redistributed to the ficld on CD-ROM
(compact disc, read only memory). In addition to the
main outposts, three associated centres will use the
system for a smaller range of activities.

In principle, decentralization appeared to offer
many attractions. INRES could be brought closer to
end-users in developing countries, it would become
better known, its responsc time in answering inquiries
would he decreased, usage of the system could be
expected to increase and better quality could be achieved
by calling upon the special knowledge and skill available
in the various countrics for the purpose of identifying
good institutions for registration. Moreover, INRES is a
large system containing detailed records on institutions
from over 100 countries. Registrations in INRES arc in
English, French and Spanish, and the use of three
languages for data entry places special demands on data
cntry operators. By distributing a part of the workload
to the outposts, the Special Unit felt that it would be
possible to update records more frequently and
cfficiently, while adding to the number of registered
institutions.

Dccentralization of alarge, complex database such
as INRES proved to be challenging. INRES requires a
relatively advanced computer system and, because of its
size, at the time when decentralization was started it
could only be distributed on tapes.

Initially, the system was placed in three countries:
Ghana, Haiti and Algeria. These were selected with a




view to secing how safely and cfficiently the system
could be operated on a decentralized basis and whether
the anticipated advantages could be realized. In Ghana
and Haiti, the outposts were set up in UNDP offices. In
Algena, the location was a government of fice.

Decentralization at the individual country level
continucd, with new locations being created in Tunisia,
Cypraus, Iraq. Thailand and Pakistan. At the same time
the Special Unit decided to begin concentrating on
international, regional and subregional installations, since
it was felt that this approach would be simpler yet more
efficient and cost-effective  than  country-level
decentralization.  Agreements were reached with the
United Nations Industrial Development Organization
(UNIDQ) and the Food and Agriculture Organization of
the United Nations (FAQ) to house the system.

At UNIDQ a major cffort is under way to ensure
that the INRES database includes all the major
developing country institutions with strong capacitics to
provide training and/or expertise in industry and
technology-related fields. UNIDQ's training branch is
also studying ways in which it can usc the INRES system
{c automate the annual production of its directory of
training opportunitics in the industrial and technology
sectors. It is hoped that a similar effort to upgrade and
update INRES data on agriculture - related sectors may be
installed at FAQ. SELA is providing invaluable support
in updating information on its 26 member countrics.
Many users of INRES may not be aware that all of the
outposted locations can carry out searches and respond to
queries for information. Users are encouraged to contact
whatever centre they find it most convenicnt to use.

Based on recommendations of evaluation studies
carricd out during 1991, and on accumulated cxperience,
future INRES outposts will be set up only in regional
and subregional locations and international organizations.
Whilc one of the original motivations for decentralization
was improved data quality, experience suggests that this
can better be attained (a) by increased use of locally
recruited consultants to identity institutions and collect
data, and (b) by concentrating cfforts to expand the
databasc on fewer and higher prio-ity  sector:
Nevertheless, the desire of users, particularly those in
developing countrics. to sce INRES further decentralized
at the country level continues unabated.

The Special Unit will respond to this demand
by publishing a special version of INRES (called
INRES-Litc), which is currently under development.
This version can be run on inexpensive hardware
platforms and on networks., It can be used in many
locations where there is no necessity to opcrate a full
version of INRES capable of data entry and complex
data processing. The INRES-Lite system will still he
of a size that limits its distribution (o the CP-ROM

medium. 1t is not anticipated that this will be a serious
himitation, as CD-ROM has alrcady acquired the status
of the “database publishing medium” of choice for the
foresceable future, particuiarly in developing countries.
The cost of CD-ROM readers continues to drop steadily
as use of computer CDs spreads. This creates excellent
prospects for the Special Unit for TCDC to use INRES
much more widely to promote and support the spread of
TCDC.

Directory of INRES outposts

Ministére de FEconomic

Centre National d’Information ¢t de Documentation
(CNIDE)

B.P. 65

Cité du 5 juiliet, Bab-Ezzouar

Algena

Tel: 213-2-751210

Telex: 64266 CNIDE DZ

PPD/ECDC

UNIDO

Vienna International Centre
P.0O. Box 300

A-1400) Vienna

Austria

Tel: 43-1-21131

Fax: 43-1-237401

Telex: 135612

Cable: UNIDO VIENNA

UNDP

P.Q. Box 5605

Nicosia

Cyprus

Tel: 357-2-303194

Fax: 357-2-366-125

Telex: 4861 UNDP CY
Cable: UNDEVPRO NICOSI

UNDP

P.O. Box 1423

Accra

Ghana

Tel: (874) 772-837

Fax: (874) 150-5362

Telex: 2195

Cable; UNDEVPRO ACCRA

UNDP

Boite postale 557
Port-au-Prince

Haiti

Tel: S09-1-23-1400
Fax: 509-1-39340
Telex: 203-0091
Cable: UNDEVPRO




UNDP

P.O. Box 2048 (Alwiyah)

Baghdad

Iraq

Tel: 964-1-887-4321

Fax: 964-1-886-25-23

Telex: 212271 IK

Cable: UNDEVPRO BAGHDAD

The Planning Institute of Jamaica
39-43 Barbados Avenue
Kingston 5

Jamaica, Wl

Tel: (809) 926- 1480

Fax: (809) 926-3670

Telex: 3529 PLANJAMI

Dept. of Technical and Economic Cooperation
Krung Kasem Road

Bangkok

Thailand

Tel: 662-281-6360

Fax 662-280-1248

Cable: DEPTECO

Agence Tunisienne de Coopération Technique (ATCT)
34, Rue d'tran, BP. 34

CEDEX 1080), Tunis

Tunisia

Tel: 216-1-286-617

Telex: ATUCOP 13990

TCDC-INRES

Special Unit for TCDC
UNDP

304 East 45th Street, FF-1208
New York, NY 10017

USA

Tel: (212) 906-5741

Fax: (212) 906-6429

Telex: 422862

Cable: UNDEVPRO

(Source: UNDP Forum, 1992)
Green PCs

Intel will launch its fatest "S” serics of power
conserving microprocessors shortly. This comes hot on
the heels of power saving chips for laptops and “green”
computcers from the major PC makers.

US semiconductor manufacturers have been
fighting a scriecs of negative images, polluted
groundwater, toxic working conditions, but now they are
hoping that a growing trend towards building more
cnvironmentally scnsitive computer systems will help
cast them in a beter light.

The trend towards "green PCs", computers that
can he recycled and use much less power, is a growing

market opportunity, especially since it also includes US
Government help. The US Environmental Protection
Agency, (EPA) last year launched its Energy Star
programme, which encourages computer manufacturers
to develop more energy-efficient computers. The EPA
estimates that a typical desktop PC consumes about $100
worth of electricity per month. This represents about
S per cent of all power consumption in the US and could
rise 0 10 per cent by the year 2000.

Even small cnergy savings of 20 to 30 per cent,
could dramatically reduce the need for new power
stations and prevent the release of millions of tons of
carbon dioxide and other pollutants. The goal of the
EPA’s programme is io encourage compuler
manufacturers to produce PCs that will consume as little
as 1u per cent of their current power consumption or
30 w.its, and systems that can switch to a “sleep” mode
when not in use.

Such systems will be blessed with an EPA "Star”
showing consumers that the system meets or cxceeds
minimum EPA specifications. So far, much of the
movement towards low- power components and energy
efficient computers has come from the incredible growth
in portable computer markets. The limitations of current
battery technologics has meant that portable computers,
ranging from taptop to pocket designs, have had to use
low - power consuming chips wherever possible to extend
their use beyond a couple of hours.

IBM dcmonstrated a “green PC" at  the
Comdex/Fall trade show in 1992. Several other major
computer manufacturers have promised to build similar
systems, and the EPA has signed up more than 20
manufacturers to its programme.

The first Green PCs are expected to be introduced
this summer.

Intel’s involvement is particularly important since
according to market research firm Dataquest, more than
80 per cent of PCs huilt, use Intel microprocessors.
AMD, which is the biggest producer of Intel clone
components, can also make a big contribution to Green
PCs and it already has a line of 3.3V microprocessors
and other PC components.

Other US semiconductor manufacturers will also
offer low-power consuming components. Cyrix alrcady
offers a 2.5V microprocessor.  The Semiconductor
Industry Association, has adopted a 15 year technology
road map that will produce even lower power consuming
components. One of the plan’s goals is to produce 1.5Vt
chips containing more than [ billion transistors.

While microprocessors and supporting logic chips
play a major role in conserving power, compuler
monitors can casily consume more than onc half of a
desktop system’s power. Yet since conventional monitoss
arc not tightly integrated with the main system, it is
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difficult using current technology to switch-of f monitors
or place them in a sleep mode.

The monitor must be able to determine if the user
is looking at its screen and then it must still keep its
CRT filament warm so that it can instantancously
display an image when woken.

While US semiconductor manufacturers can see
potentially lucrative markets in supplying builders
of Green PCs with low power components, the real
test will be the customer. Will they pay more
for a greener PC?  (Source:  Electronics Weekly,
5 May 1993)

IT Environmental practices

Earth Day offered an opportunity to reflect on the
informationtechnologyindustry'senvironmentally sound
and sorry practices:

Green kudos

- The EPA’s Energy Star programme has
enlisted a slew of manufacturers commiited
to building energy-cfficient computers and
laser printers, including Hewlett - Packard Co.,
Compag Computer Corp., Unisys Corp.,
Digital Equipment Corp., Intel Corp. and
NCR.

- IBM’s San Josc, California manufacturing
facility ended its use of chlorofluorocarbons
(CFC) morc than a year ahcad of schedule
and five years after the site was declared the
country’s worst CFC cmitter.

- The chemical coating of fax paper prevents it
from being completely recycled.  Partially
recycled thermal fax paper, however, is
madc by TechRite Unlimitedin Marbichead,
Massachusetts. And it promises to match the
price of paper mude from virgin pulp.

Green barbs

- Microsoft Corp. has launched an alarmingly
wasteful 10th anniversary celebration oi its
Word application by mailing thousands of
instantly disposable heavy-duty folders, cach
devoted to the news of a single year of
Word's decade-long run.

- The Silicon Valley remains onc of the biggest
Super-Fund toxic cleanup sites in  the
country. The worst offenders:
semiconductor companics.

- Laser printers and photocopicrs gobble up the
cquivalent of about 238 million trees a year,
according to cstimates from the Conservatree

Paper Co.. a San Francisco-based recycled
paper distributor.

- The energy drain caused by PCs that are
always on is becoming substantial. According
to the EPA, PCs consume more than
Spercent of the commercial clectricity
output in the US.

James World,

(Compiled by
26 April 1993)

Daly. Computer

AT&T carly on CFC ban

AT&T said i@ would stop using all ozone-
depleting  chlorofluorocarbons (CFCs) in all of its
manufacturing operations by 15 May 1993, more than
two vears before a world- wide ban takes effect.

The company says it used its own research
scientists and invested more than $25 million into a
research programme to find substitutes for CFCs, which
are widely used in electronics manufacture.

AT&T developed a water-seluble flux cleaning
substance based on orange juice. The company savs it
also developed improved soldering methods that leave no
extra flux residue and thus do not need clcaning.

AT&T's cfforts in eliminating CFCs have heen
recognized by the US Environmental Protection Agency,
which bestowed upon it the 1992 Stratospheric Ozone
Protection Award.  (Source:  Electronics Weekly,
21 April 1993)

Free rehabilitation CD-ROM

The German producer of a CD-ROM on the
vocational rchabilitatinn of disabled people is keen to
publicize the fact that it is available free of charge.

Updated twice a yecar, REHADAT includes case-
studies, details of aids to the disabled, training
courses, literature  citations  and  abstracts, ctc.
Sponsored by the State to produce this material, the
Cologne-based Institut der Destschen Wirtschaft is now
building additiona! databases on relevant rescarch
projects and the products of sheltered workshops. 1t is
also broadening its scope to cover Europe in general, and
translating its current information into English.  For
dctails contact the following telephone and fax numbers:
TP+9 221/37655 13; Fax+49 221/37655 55. (Source:
Information World Review, February 1993)

Network training sct for developing countrics

In conjunction with the Inet 93 Conference in
San Francisco, 17-20 August 1993, the Internet Socicty
sponsoted a workshop for networking training for
representatives of developing countries. The workshop
was held at Stanford University on 10-16 August 1993,




The workshop specifically targeted the needs of
people from developing countries who play or will play
an important part in inwroducing and extending
networking in their countries. Attendees were involved
in establishing a nctworking presence in their countries,
in tnstitutionalizing its operation, and in assisting the
country’s schools and universilies, governmental
agencies, non-governmental organizations, local firms,
and residents in learning about and exploiting the range
of services available through such network connectivity.
Staff members of international and bilateral technical
cooperation agencies, as well as professionals involved in
international technical and development assistance also
attended.

Europe drives smartcard spec

Transport electronics specialists have started work
on a European specification for smartcard technology
that can be used in electronic road pricing and
navigation systems,

The rescarch group has been set up as part of the
Europcan Commission’s electronic road- pricing project,
called ADEPT.

Its aim is to produce the specification for an
advanced smartcard with increased processing power and
memory capacity.

This will be welcomed by semiconductor supplicrs
uncertain about future developments in the smartcard
market. Many ave w «ing for a signal before investing
in new sub-micron chips.

Smartcard performance and memory capacily may
need to be increased if it is to be used to process
transaction data as the car passes a roadside micro-
wave beacon at speeds up to 60 mph. (Source:
Electronics Weekly, 21 April 1993)

. NEW DEVELOPMENTS

Augat switches into super telecoms

Conncctor matc. Augatis working with unnamed
telccommunications  specialists  to  develop a  fast
orthogonal telecommunications switch that uses a high-
speed connector that Augat designed for use in
supercompulcrs.

An orthogonal switch dispenses with a backplane,
wt i< .1 can eventually cause a bottleneck and slow down
the transmission of signals.  Instead, boards arc
connected to cach other in a criss- zross (or orthoganol)
pattcrn,

This allows signals from one board to be passed
directly to any one of scveral boards attached
perpendicularly to it via edge connectors. These boards
can themselves be attached to other boards arranged
parallel to the first so that an array of intelligent boards
1s set up.

When boards are not contiguous, signals can be
passed via a number of routes, which cuts down on
congestion and cases bottlenecks.

As system speeds increase, transmission problems
such as signal reflection, cross-talk, rise-time
degradation and signal skew can arise.

Augat’s Electronically Invisible Intercennect (EIl)
device can handle signals up to 2GHz without impairing
data integrity.

The EIl connnector provides an impedance-
matched link between the two boards. Gold dots on the
printed circuit board are linked to connector traces on a
flex film on the connector.

The standard impedance of the EII is 50Q, but
this can be varied at the manufacturing stage to get an
exact impedance match by varying the thickness of the
connector traces, or the distance between connector pins
and the ground planc. (Source: Electronics Weekly,
3 March 1993)

Thermal management

The drive to ever smaller computing and
communication devices such as notchook computers and
the new breed of “personal digital assistants” (PDAs)
presents designers with ever larger headaches in terms of
controlling heat. -

To help manage the problem Kingston-basec
Flomerics has released a new version of its thermal
management product. Flotherm applies computational
tuid dynamics techniques specifically to the problems of
electronics design.

The new version includes automatic calculation of
fxn power ratings and a specialived function for the
analysis of air flow through tilted equipment such as
VDU monitors. Users can manually set neat transfer
cocfficients for plates, external walls and cuboidal
blocks.  Graphics facilitiecs now include automatic
duplication, zoom for highlighting and enlarging specific
arcas of a model and hidden line graphics.

Among the first customers for  Flomeric
Version 3.1 is Apple Computer which is building a
PDA device called the Newton. Although Flotherm will
operatc on a 386 PC or Unix workstation Apple is
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running it on a Cray supercomputer in its design
simulation technology centre.  (Source:  Electrorics
Weekiv, 3 March 1993)

Start-up develops parallel processing codec

Massively-parallel processing modules aimed at
apphications such as digital television coding and
decoding could be on the market by 1995, thanks to
world-beating technology developed by a British
company.

Aspex Microsystems, based at Bruael University,
is alrcady working on at least four real-world projects
with its unique ASP (Associative String Processor)
technology, including participation in Europe’s VADIS
programme to develop digital TV applications.

Aspex is developing pocket-sized wafer-scale
modules containing several thousand individual
processors. A commercial version of an ASP module
could be devcloped in two years.

In thcory ASP hardware could handle the entire
digital coding process in digital TV, from frame
grabbing through compression techniques to encryption
and muliplexing of the final signal ready for
transmission to viewers. The technology could also
cnable broadcasters to perform a huge range of complex
manipulations on digital TV images in real time, in line
with transmission.

Aspex has developed parallel versions of the
discrete cosine transform (DCT) algorithms that lic at the
heart of most digital image compression techniques. It
is now working on motion estimation.

The company believes a 16,000 - processor board
could generate compressed digital TV signals at a
broadcast rate of 10 Mbit/s, the target rate for the
MPEGIH compression standard now being developed.
(Source: Electronics Weekly, 3 March 1993)

Start-up beats mobile chip giants

Californian start-up Pacific Communications
Systems Inc. (PCSI), has developed a five-chip chipset
for the next generation of digital phones. PCSI, which
complcted its merger with chip maker Cirrus Logic, has
designed the chipset for world-wide standards such as
DECT (Digital European Cordless Telephone) and
GSM (Groupe Services Mobile) in Europe, PCS (Personal
Communication Systems) in America and PHP (Personal
Handyphonc) in Japan.

The PCSI chipset docs all the baschand processing
on a single chip and the RF function, including the
synthesisers, on four chips.

PCSI's chipset, a mix of gallium arsenide, CMOS,
bipolar and CMOS technologics, is the most highly

integrated solution yet seen and was partly developed in
the UK at PCSIs seven-man (largely ex-Imperial
College) R & D team in Camberley. The chipsets
address the emerging markets around the world at
1.9GHz. That includes DECT, GSM, PHP and PCS.

DECT products will burst on the Europecan
market this year as PSCI leads sihicon suppliers with new
low cost and highly integrated siticon designs, which can
be used in Japancse PhP as well as European DECT
cquipment.

No other suppliers are proposing this level of
integration for DECT silicon. National Semiconductor
and Sicrra Semiconductor have worked together nn a
nine-chip DECT design. (Source: Electronics Weekly,
3 March 1993)

Speed r:cord _for chi

The fastest chip ever made was shown by Siemens
at the 1993 International Solid State Circuits Confercnce
in San Francisco. It was a silicon bipolar demultiplexer
circuit capable of 40 Gbits/sec data transmission rate.

Sicmens demonstrated that key components in
high speed digital transmission, such as decision circuits,
time-division multiplexers (MUX), demultiplexers
(DEMUX) and frequency dividers, can operate at the
multigigabit transmission rates demanded by fibre-optics
communication systems.

The Siemens chips were made in bipolar silicon
technology using a 0.8-micron process resulting in an
effective emitter width of 0.4-micron.

With the single exception of a GaAs frequency
divider operating a 395GHz at the 1992 Gailium
Arsenide Symposium, they demonstrated the fastest data
ratc of any chips made in any technology.

The significance of the Siemens chips is that
they give the lic to the idea that only gallium arsenide
is capable of handling the multigigabit-per second
data communications requirements of fibre optic
communications networks.

Until now sificon has been used for transmission
up to 10 Gbits/s and it was expected that more
expensive gallium arsenide would take over from
200 Gbits/s upward.

The chips are made using a bipolar technology
with seleclive epitaxial growth of the active base and
collector  region.  (Source:  Electronics  Weekly,
3 March 1993)

Sclf-refresh DRAMs

Aiming to reduce the power consumption of its
DRAM linc, Hitachi Amcrica is sampling a finc of




parity-check DRAMs with an cnergy -saving “self-
refresh™ mode.

The self-refresh mode for the HMS1S400A /AL
and HMSIS4230A/AL DRAMs, in 512k x 9 and
236k x 16 configurations, reduces their  power
consumption by as much as 80 per cent and cxtends
battery life by up to three hours, Hitachi said.

The DRAMSs have an extended refresh duration
of 125 microscconds.

Hitachi has plans to build self-refresh mode into
all its DRAMs.

The firm will target the parity DRAMs at desktop
PCs and mainframes in addition to notecbook PCs.
(Sourcc: Electronics Weekly, 3 March 1993)

Scmiconductor_development

A South Korecan scientist has developed a new
scmiconducto- material, which s believed 1o be
cheaper than existing materiais, but better quality. The
material, called PMC-102M, was invented by Professor
Kim Young Gil of The Korca Advanced Institute of
Science and Technology. Both Motorola and TI are to
usc the material in their semiconductors, and other major
producers arc to follow suit. (Source:  Electronics
Heekly, 25 March 1993)

Innovative university

One of the most innovative chips at the
93 ISSCC, which blurs the bounds between hardware
and software, came from Tohoku University on the laut
day of the conference.

Tohoku's paper  described a  real-time
reconfigurable logic chip wusing ncural network
techniques. Tohoku call it "soft-hardware logic™ or SHL,
and unlike normal logic chips which cannot change their
functions after fabrication, this chip can alter its logic
function in real time according to external control signals
with no hardware modifications.

The chip has a multiple-input functional MOS
transistor which simulates the function of the neurons in
a human brain. The ncuron MQOS transistor is an
ordinary MOSFET.  (Source:  Electronics Weckly,
25 March 1993)

Three wireless phone functions on single chip

For  wircless  communications o become
widespread, handset costs must decline.  That means
increased integration of the transcciver. Qualcomm Inc.
of San Dicgo, California, has introduced an ASIC that
combincs three chips into one.

Called the Mobike Station Modem application-
specific integrated circuit, MSM ASIC for short, the chip
performs the transceiver function for a CDMA (code
division multiple access) radio using spread spectrum
broadcasting techaigues.

Packaged in a 1 millimetre-thin quad flat pack,
the 20 mm square [C culs power requirements
S0 per cent and allows for a smaller, lighier handset.
(Source: Electronics, 8 March 1993)

Electric vehicle goes 725 km on one charge

While most clectric vehicle (EV) and battery
makers consider that a vehicle is doing well if it goes
150 km on 2 charge, an engincer named Joc LaStclla
has driven his converted 1992 Geo Metro an astounding
724.5 km without recharging.

The key to the distance record, LaStella explained,
is not the car, which is powered by an off-the-shelf de
motor from Advanced DC Motors, Syracuse, New York,
but its 340 kg of New Generation batteries.

The batteries were designed by LaStellas
company, BAT {Batterv Automated Transportation)
International Inc. of Salt Lake City. They operate at
room temperature, are non-toxic and non-hazardous,
and can be recvcled.

While not doubling the distance record, some
industry cxperts arc unimpressed by it. explaining that
it could casily be accounted for through the use of a
silver-zinc battery. When LaSticlla sces fit to disclose
what type of battery he used, therefore, the significance
of his record to practical EVs can be assessed. (Source:
IEEE Spectrum, March 1993)

Artlicial photosyntnesis

Plants may have the edge when it comes to
harnessing solar encrgy but scientists are not too far
behind.  Researchers in the US have designed an
improved artificial photosynthetic system for converting
light into chemical cnergy.

Prabir Dutta of Ohio Statc University believes that
his work with Marion Borja is a "chemical strateey”™ for
“converting sunlight into fuel”. This is comparable to
plants where clectrical  cnergy  produced by
photosynthesis is stored and ultimately used o drive
chemical reactions.

Plant photosynthesis produces elecirons, which are
transferred away from the light-absorbing centre.
Artificial systems face the problem of preventing charge
returning (o the donor or light absorbing molecule.
Dutta and Borja claim their system effectively quenches
this back-reaction.  Other advantages over previous




systems include svimple design and readily accesible
photochemical products.

Dutta and Borja use trisbipyvnidine ruthenium as
the donor and propyviviologen «ulphonate in solution as
the accepior.

The team believe their system does more than just
hinder the back-reaction - it actually promotes charge
scparation.  They believe that charge transfer occurs at
the scolite - viologen solution iaterface. Photo-excitation
produces a negativelv charged viokwen radical. which is
repelled by the anonic seolite framework. so the charges
are separated.

Two hurdles remain before the design may be put
to practical use. savs Dutta.  “Efficiency must be
increased” as presently the team reports low product
viclds, probably because only entrapped ruthenium
molecules with direct access to vielogen spedies can take
part in the photochemical process. Secondly, the svstem
musi be tied in with fuel production, for example
converting water into hydrogen. Dutta hopes that his
tcam will have tackled these problems “in the next few
vears™. (Source: Chemistry & Industry. 15 March 1993)

Options for hvdrogen gencration

Growing concern over environmental degradation
has spurred the search for a clean and renewable source
of cnergy which could cater to the rising demand for
both clectricity and a transportation fucl.

Amongs! the newer fuels now receiving attention
are those based on methanol and hydrogen. Hvdrogen
1s regarded as a very clean fuel and considered more
advantageous since it emits no carbon.

The only pollutant in this case would be nitrous
oxide present n very small traces. which could be
controlled to tolerable limits.

Brasil's experience with methanol as a svnthetic
fuel bas not yiclded much success. Methanol is mainly
derived from sugarcane which needs a vast area for
cultivation.

Hydrogen can be produced in various wavs,
heginning with the age-old electrolysis process. although
passing ¢lectric current through water 1o produce
hydrogen on o large scale is not feasible duce to the high
cost of batteries and maintenance.

But in 4 country like India where cunshine i
available in plenty, solar phaovoltaic (PV) power could
be used o run the clectrolyser for decomposing water
info its constitienis - hydrogen and oxvgen,

Crastalline silicon-based PV pancls are cxpensive
at present. With the commissioning of an amorphous
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sthicon (a-Sn) cell facility in Harvana recently, a-Si
maodules are expected to kit the market won.

The modules. when produced to full capuacits.
may cost below Rs. 100 per peak watt as compared to
Rs. 240 per peak watt pavabke for the siagle crystal
silicon option.

However, performance: rehiability of a-Si pancls
needs to be ensured in the ficld prior to their use.

Biologists have long been considering powering
clectrolysers using sunhght. modelled on photosvathesis.
The basic process is based on a chiorophyll-containing
membrane. Since the natural process is unstable and
regenerative, it needed a stable and durable. long -term
alternative.

This kd Ti Ticns and co-workers at the
Membrane  Biophysics  Department  of  Michigan
Universuy to replace the organic membrane with an
inorganic semiconductor made of cheap amorphous or
polyvcrystalline silicon. The Tiens cell combines solid
statc physics with membrane biophysics to vield a
new  design modelled after natural systems. These cells
arc popularly known as semiconductor septum cells
(SC-SEP).

Anothersimple way to obtain hydrogen is through
conventional  photoclectrochemical  cells  known
famihiarly as PEC cells. These cells are in the initial
stages of commercial development and are fess efficient
than the sohd state cells.

PEC cclls need a hquid electrolvte sandwiched
between the cathode and anode. Premier effort in this
dircction began with the Sturt Litchs group at the
University of California,  which has  produced o
17 per cent efficient laboratory device using cadmium
selenide as a semiconducting compound.

Photo-assisted clectrolysis known as photolysis is
abo onc of the selectively researched routes of obtaining
hydrogen now.

Amongst developed countries, Germany has the
most ambitious hydrogen generation project. For
example, its Hysolar projeet in the desert of Saudi
Arabia has been operating for the last five years with an
problems. It uses & 350 kWp photovoltsic concentrator
system emplosing o PV-powered clectrolyser. Fresnel
lenses made of plastic concentrate the sunlight onto high
clficiency silicon cells. Similardy, many small-scale PV
clectrolvser sustems are installed clsewhere.

Germany is now contemplting sciting up big
photovaltaic farms in North Africa, from where the
hvdrouen genciated could be piped into Germany via
Haly.  Germany abo pline 4 S50 million technical
feasibibity study on this project.




In India. 23 projects under the Department of
Non-Conventiona! Energy Sources (DNES) which focus
on techniques of hvdroeen production, system desipn
and development. and storage, are in operation at the
fndian 'nstitute of Technology and a few university
laboratories,

Premier cffort in hvdrogen generation is reported
from Prof. Srivistava’s group in the Department of
Applicd Physics at the Banaras Hindu Unisersity (BHU).
Here. the use of hydrogen  obtained via  the
photoclectrochemical roate has been demonstrated in a
motorbike.  This motorbike utilizes hydrogen fuci
carried in a cyvlinder fixed on one side of the vehicke.
The capacity of this fuei cvlinder s being increased to
cnable the bike to run over 5¢-miles at one go.

The Indian Institute of Technology (HT). Dethi.
is concentrating on the design and development of an
internal combustion (IC) engine operated on hvdrogen.
In NT's mechanical engineering department, work on
hvdrogen-operated  diesel generators is on. These
gencrators, used mainly for agriculterai applications, are
being tesied in the ficld using a trolley -mounted system.

At the NT. Madras, the focus s on cnergy-
cfficicat hvdrogen engines.

Although there cexists good scope for using
hvdrogen as a replacement for liquid petroleum gas in
cooking and in portable clectrolysers, use of this fuel in
the automobile sector is top priority.

Conventional automobile engines do not need
drastic changes 1o adapt to hvdrogen fucl and hvdrogen
fucl  could  prevent  fossit fuel  depletion  and
eavironmental degradation.  (Source: Deccan Herald.,
18 January 1993)

DSP _chip performs 300 functions a second

GEC-Plessey Semiconductors (GPS) has made a
demonstrator digital signal processing (DSP) chip that
can perform 300 million multiply and add functions a
second. i he chip uses a novel technique that was jointly
developed in o DTI-funded precompetitive rescarch
project by Queen's University, Belfast and the Defence
Rescarch Agency at Malvern. It is a pipelined infinite
impulse response filter that performs calculations on
most significant bits first, thereby gaining maximum
benefit from its pipelined architecture. It uses 30,000
logic gates, can operate al clock rires of 30 M7 and can
implement 1oth order filters.  (Source:  Electronics
Weekiv, 31 March 1993)

ECL has 21.5 ps gate delay

An emitter-coupled logic (ECL) transistor with
gate delay times of 21.5 psoand operating at switching
currents of .31 mA has been demonstrated by Fujitsu
rescarchers. The speed-up comes from reducing the

area of the base layer, and therefore the path clectrons
must travel, by a factor of four and by reducing the
parasitic capacitance - which would otherwise degrade
the performance of such a fast deviee - by 30 per cent.
The rew transistor depends on what Fujitsu calls
polvalicon sidewall base -clectrode transistor (POSET)
technology. Thisinvolves making a polysilicon sandwich
between two lavers of silicon dwxide, drlling a
(1.5-micron hole through the three laverns and coating the
sidewall with polysilicon to make an external clectrode.
(Source: Electronics Weeklv, 31 March 1993)

New process for 1 Gbit DRAMs

Kev chip-making technology nceded for the
production of 1 Gbit DRAM memory chips has been
developed in Japan. Ultrafine semiconductor features
just 0.2 microns across have been successfuliv ctched
using a new photolithographic process developed by
Japanese  consumer  clecironies  firm Matsushita.
Matsushita rescarchers used an argon fluonde excimer
laser to print a pattern with features measuring
0.2 microns or kess onto a single laver of photoresist. The
193 nm wavelength laser projects a master mask pattern
at a reduction ratio of four. The new photoresist
contains a polvmer and an acid generator.  (Source:
Electronics Weekly, 31 March 1993)

Ulira-low _power satellite_broadcasting receiver

Ar ultra- low power satellite broadcasting receiver
has been developed using oxide high-temperature
superconductors in Japan. It is an important application
of a superconducting thin film with conventional
semiconductor devices which achieved a 100-fold cut in
power saving in a 12 GH7 down converter. Scientists at
the Superconductivity Rescarch Laboiatory in Tokyo
have integrated a Josephson junction, using a YBaCu()
superconducting thin film, with a HEMT - high clectron
mobility transistor - 1 GHz amplifier cooled to below
WY K. (Source: Electronics Weeklv, 17 March 1993)

Scicntists recoser clock signals

Researchers at BT have pioncered 3 new
technique for recovering clock signals from high bit rate
data streams which uses only optical components. It is
part of what BT claims is the first all-optical telephone
signal repeater. Tt uses 3 mode-locked laser and an
erbium fibre cavity to derive a stream of picosecond
optical pulses which are synchronized to the input optical
data strcarn. The incoming 1.54-micron pulses arce
coupled into dispersion shifted fibre, which is part of an
crbium fibre ring laser. The non-lincar refractive index
of the fibre sets up a periodic phase modulation in the
cavity, which modc-locks the laser. This generates an
oplical clock signal of 1.56 micron pulses which is used
to synchronize the amplified data signal. The ability 10
regencrate optically & telephene signal without fiest
needing to convert it into an clectrical signal, according
1o BT, will open the wav to 100 Ghit. s data rates in the
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public svitched telephone network (PSTN). (Source:

Electronics Vecklv, 17 March 1'W3)

Shallow ion implantation with gas cluster system

A gas cluster system that allows extremely shallow
ion implantati:n down 1o less than 1 micron has heen
developed at Kyoto University.  These clusters are
formed from gases such as argon. Using these gases
changes the atomic encrgy and scatter angle influencing
the atoms implanted into the substrate. A gas
pressurized o several atmospheres is jetted out of a
0.1 mm diamcter nozzle and converted 1ato atoms and
molecules. which are then ionized by an ¢lectron beam.
The beam is further accelerated with a voltage and
irradiated against the silicon substrate. This means it 18
possible to perform shallow implantation of less than
0.1 micron. (Source: Electronics Weeklv. 17 March 1993)

Single electron cells look beyond ¢+ Gbit

New clectronic devices will be needed within the
next 15 years as conventiona! semiconductor physics
starts to run out of steam, according to lcading
semiconductor experts from Hitachi and Cambridge
University.

Chips incorporating technology that can control
individual clectrons rather than large clouds of particles
will be needed as circuit feature stzes shrink towards
10 nm (0.01 microns), according to the rescarchers who
are part of the team that reported the development of a
single -clectron memory cell.

Beyvond that the rules governing conventional
semiconductors  will  break down since quantum
mechanical effects will make it impossible for devices to
accurately control the very few clectrons that are able 10
run through such small circuitry.

The proportion of inherently uncontrollable
clectrons in an clectron cloud rises dramatically as the
cloud shrinks - from a few per cent of a 1,000-strong
cloud 10 99 per cent of a 10-strong cloud.

There arc around 500,000 in a 16 Mbit DRAM
memory cell and this will shrink to less than 1,000 in a
16 Gbit DRAM cell, according 1o Dr. Kasuo Nakazato
of the Hitachi Cambridge Laboratory.  (Source:
Electronics Weekly, 24 February 1993)

Neural actwork chip is "'most advanced”

Samples of a second generation, digital, ncural
network chip - “one of the most advanced cver
developed™ - were delivered 10 the Pentagon in
February 1993 by two US firms.

The 1.024-ncuron processor was built for the
Defense Advanced Research Frojects Agency (DARPA)
by chip maker 'ntel and neural actwork pioneer Nestor,

The three million transistor NilXO device is
aimed at applications such as target recognition, sonar
listening, voice recognition and robot-vehicle control.
according to Intel.

The NilOO) kus beea implemented in digital
rather than analog logic and uses a standard
microprocessor bus interface. The device 1s designed 1o
fit onto a plug-in neural accelerator card for personal
computers (PCs).

It is capable of neural processing at 20 hllion
integer operations per second - several hundred times
faster than a conventional PC microprocessor running
ncural software.

The device runs neural software on an on-chip
16-bit microcontroller while a large block of on-chip
flash memory i: used to record what the chip “learns”
through ncural processing. (Source: Electronics Weckly,
24 Fcbruary 1993)

Using silicides as a diffusion source

Silicide-as-diffusion-source. or SADS, mav turn
out to be the best choice for forming ultra-shallow
junctions. The technique has been shown to be & viable
way to reduce junction depths to 0.1 pm. with a low
thermal budget. In the SADS process, the dopant is
implanted into a self-aligned silicide and then diffused
into the underlving substrate.

The advantages of SADS., according 1o
rescarchers Qingfeny Wang,  Carlton Oshurn and
Christopher  Canovaid  of  North  Caroling State
University and the Microelectronics Center of North
Carolina, are many. First of all, the ion implantation-
induced damage is totally confined within the silicide.
which allows the use of lower thermal budget processing
which, in turn, minimizes dopant motion, redistribution
and evaporation.  Sccondly. the silicided junction is
conformal to the silicide 'silicon interface, which reduces
the possibility of junction penctration and allows the
stlicide to be a large fraction of the total junction depih.
Finally, higher surface concentrations of dopant can he
obtained. as determined by its solid solubility, which
resulls ia low contact resistance.

Recenily Wang and co-workers fabricated ultri-
shallow p*/nand n™ p junctions using SADS processing
of 45 nm CoSi, films, with a low thermal budget. The
best junctions were made by maoderate (10 «e¢) RTA
anncaling at ROO'C, where the total junction depth,




counting the sihcide thickaess, is believed to be under
66} nm. {Reprinted with permission from Semiconductor
International Magazine. January 1993, Copyright 1993
by Cahners Publishing Co., Des Plaines, I, USA)

Conductive polvmers studied

Thanks to substantial improvements i the
stability and processing  characteristics of available
materials. interest 1a electrically conductive polymens for
microclectroric devices 1s now on the upswing. Alrcady
demonstrated for both field eftect transistors (FET)
and hght emiting diodes (LEDs), conductive polvmens
are incxpensive, can be fabricated as thin films over a
farge arca. and have properties that are caily
tatlored for particular  applications. They  sweem
particularly well suited for fabricating FETs for (lat
pancl displays.

The most promising polymers, which are made
conductive by reacting them with an oxidizing or
reducing agent 1o create charge carmiers, typicallv tan
into one of four categories: polvthiopheres, polvarylene
vinylenes, polvanilines and polypyrroies.

According to Dr. Howard Saunders, 2 chemist at
Westinghouse Electric (Pittsburgh, Pennsylvania), initial
FET work employs a set of metallic contacts deposited
on silicon with the conductive polymer deposited on top
of the contacts. The main limitation here has been the
low carricr mobility of the conductive polvmers,
although this could possibly be overcome by using a gate
insulator with a high diclectric constant.

The advantages of polvmers for LED applications
are their low cost and low power requirements. The
typical LED device structure is a sandwich of a
transparent, high work function clectrode (such as
indium-tin oxide) coated with the conductive polvmer,
and a low work function electrode (such as Al) deposited
on the polvmer film. Such devices are reported to have
substantial charge injection at ficlds of 2 x 10° Viem
applicd 1o the polymer film  with light output
approximately lincar with current over quite a wide
range. (Reprinted with permission from Semiconductor
International Magazine, January 1993, Copyright 1993
by Cahners Publishing Co., Des Plaines, 11, USA)

Japanese engineers look at “super- resolution”
photolithography

Japancse engincers at Hitachi's Central Rescarch
Laboratory (Tokyo, Japan) have looked at a way of
getting “super resolution” out of photolithographv. This
is the work of Hiroshi Fukuda, Ryoko Yamanaka,
Tsunco Terasawa and Shingi Okazaki.

The cengineers have come up with & pupil
filicr for projection lenses. Dubbed FLEX, it i a

high-spatial- frequency frequency -enhancing filter with
optimized annular illumination. In their work. these
engincers alo combined FLEX with phase-shift
masking. calling the combined method Super-FLEX.

Reportediy. the filter produces a flat. smooth
spatial frequency response, which is necessary for mask-
pattern fidelity and image uniformity. The practical
result is that with FLEX the rescarchers achieved high-
resolution results on non-random patterns to which
phase-shift technology s difficult to apply. Where
repeating patterns better facilitated the use of phase -shift
masking. Super-FLEX extended optical hithography
< wn to 02 pm practical resolution. with increased
.oth of ficus.

In their work, the Hitachi rescarchers also found
a relationship between practical resolution and resist
perforinance with various image -enhancing methods that
have been introduced recently, including Canon's
QUEST. Nikons SHRINC, annular illumination and
FLEX. For example. with four-corner illumination
rethods, such as QUEST or SHRINC, it is preferable if
the resist process has an tmage contrast > 70 per cent.
On the other hand, FLEX works best with a resist that
accepts an image contrast of about 6} per cent.
(Reprinted with permission  from  Semiconductor
International Magazine, February 1993, Copyright 1993
by Cahners Publishing Company, Des Plaines, [1., USA)

GRINM grows largest stlicon ingot in China

Engincers at the General Rescarch Institute for
Non-Ferrous Metals (GRINM) in Beijing, China, have
grown the largest semiconductor grade silicon ingots
cver grown in China.  The 150 mm ingots were
produced using Kayex Corporatioa’s Hamco CGOOOD
digitally -controlied, fully automatic crystal grower,
Elwyn (5. Roberts, gencral manager of Kavex, a Unit of
(ieneral Signal's Semiconductor Equipment Group said
that this achicvement by GRINM was significant and
represented the Institute’s objective and capability of
becoming both a domestic and export supplicr of silicon
wafers. (Reprinted with permission from Semiconductor
International Magazine, February 1993, Copyright 1993
by Cahners Publishing Company, Des Plaines, 11, USA)

Kcy found 1o storing solar power?

Chemical engineers at the Weirmann Institute of
Scicnce in Isracl are piloting a process they see as being
the key to transporting vast quantitics of solar power
from desert regions to distant industrial arcas.

Their "chemical heat pipe” concept makes use of
what is belicved to be the first methanator specifically
designed for solar cnergy applications.  The process
converts solar radiation into chemical energy in the form
of syngas (CO/H,).
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The cnergyv-rich gas can be stored and sent by
pipcline o the point of use. The energy present in the
syngas can then be recovered by converting it back to
methane. The process releases high-temperature heat. to
be utilized as required.

The methane may be returned to the solar plant to
be reused for the production of syngas. This completes
a closed - loop system that neither uses any fossil fuel nor
emits gases to the atmosphere. The process has been
demonstrated on a complete cycle at a 10 kW power
level. Work has now begun on a “chemical heat pipe”
loop of some 450 kW throughput.

The process is being developed jointly with the
Canadian Institute for the Energies and Applied
Rescarch. {Source: European Chemical News,
1 March 1993)

Room temperature FET fabrication demonstrated

Researchers at the Weizmann institute of Scicnce
(Rehovat, Israel) have recently demonstrated a simple
room temperature procedure for making a transistor.
The technique, in which a high electric field is applied
across a homogeneous picce of semiconductor, requires
no impurity implantation or heat-curing steps. It was
initially applicd to the cxperimental semiconductor
material copper indium sclenide.

Dr. Konstantin Gartsmana of the Weizmann
Institute reported that clectric ficlds were used to
break down the uniform space distribution of
component ions of the semiconductor, avoiding the need
to introduce forcign ions such as through ion
implantation. The stable charge distributions formed in
the material resemble those obtained with normal doping
processes.

Dr. Gartsmann suggested that this previously
unknown charge recorganization effect may be duc to a
combination of ion migration and the formation of
physical crystal defects resulting from the transient high
currents and high voltages provided by the electric field.
Morcover, very localized heating produced by current
flow may also contribute to this unusual process.
{Reprinted  with  permission  from  Semiconductor
International Magazine, February 1993, Copyright 1993
by Cahners Publishing Company, Des Plaines, 11, USA)

Computers model doped buckytubes

Scientists at North Carolina Sate  University
(Ralcigh) report using supercomputer simulations to
show the feasibility of doping buckytubes - cylindrical
variants of C,, fullerene molecules - without adversely
affecting the molecules” structure.  The work suggests
the potential of doping buckytubes to alter clectronic
propertics for semiconductor applications.  (Sourcc:
Chemical Week, 3 February 1993)

Liquid crystals switched by light

Rescarchers at Tokvo Institute of Techanlogy
{Yokohamaj report using light to rapidly switch fiquid
crystal films. Normally. the orientation of liquid cry:tal
molecules is swiiched. using clectrical ficlds to modify
optical properties. The Japanese scientists used light e
reorient films of ferro-clectric liquid crystals that had
been doped with a photo-sensitive chemical.  The
process is reversible and repeatable. (Source: Chernical
Week, 10 February 1993)

NEC “smallest memory”

Rescarchers at NEC have developed an electronic
memory cell with a surface area of (154 square microns,
which they claim is the smallest in the world.  Built
using 0.25-micron design rules. the cell will ve used to
make 256 Mbit DRAMSs.

NEC described the techniques emploved to make
the cell at the International Electronic Device Meeting in
San Francisco in December 1992, A split-level diagonal
bit line allows for construction of a two-level bit line,
rather than one-level bit lines used in existing memory
cells.

For trench isolation, a buried oxide in the shape
of an inverted triangle is used. Another technique
makes use of a cylindrical capacitor with hemispherical
grained silicon to increase the surface arca. and
therefore the capacitance, of cylindrical capacitors
without nceding extra space.  (Source:  Electronics
Weekly, 13 January 1993)

Million gate CMOS

Mitsubishi Electric has developed a CMOS gate
array with a million gates. It opcrates at 3.3 V and is
built on a (L5 micron pracess with three lavers of
metallization.

The combination of low vollage and narrow line
widths produces a gate delay of 85 ps. This is one-and-
a-half times faster than 5 V arrays and nearly two-and-
a-half times faster than 33 V arrays made in
Mitsubishi's existing 0.8 micron technology,

The Mo0 10 series has three speed  power options,
the lowest of which has a power  dissipation
of 0.9 yW/MHz/gate. The arrays will start sampling
later  this  year. (Source: Electronics  Weckly,
13 January 1993)

CDV grows diamond thin films

Thin diamond films may help improve the
lifespan of aircraft sensors and stop fast microprocessors
from overheating, accrrding to scientists at engincering
giant GEC's Caswell rescarch centee ncar Towcester.




Caswell rescarchers have developed a way of
growing thin films of diamond aboui 2 em across and
20 microns ihick by depesiting carbon atoms on a
substrate using chemical vapour deposition (CVD)
techmyues.

Gnae application will be to coat opticai windows on
military aircraft heat sensors - used in night vision and
target desivnation systems.  Another possibility may be
to carry heat away from hot spots on printed circunt
boards.

Another GEC sciertist pointed out that the high
thermal conductivity of such diamond films allows them
to carry heat away from hot spots very efficientlv and
pointed out that this may find uses on printed circuit
boards sporting high-speed microprocessors.  (Source:
Electronics Weekly. 3 February 1993)

Rechargeable Lithium battery

Sonv  has developed a  rechargeable  lithium
batterv. which could shrink the size and weight of
mobile telephones, camcorders and CD players. The
lithium ion rechargeable battery is claimed to have four
times the total output energy of current nickel cadmium
rechargeable batteries.  Its operating voltage is 3.6 V,
three times that of NiCd cells, and 1t is smalier and
lighter than cquivalent cells, but cxpected to cost
30 percent more.  (Source:  Electronics  Weekly,
20} January 1993)

2.5 inch 263 Mbytc hard disk drives

NEC Corporation has developed a 2.5 inch hard
disk deive (HDD) featuring the world's largest storage
capacity of 264 Mbyte and has started distributing
samples primarily to domestic computer manufacturers.

Fierce competition is being waged among elec-
trontic equipment manufacturers to develop the 2.5 inch
HDD. triggered by the ever increasing performances of
personal computers.  In November 1992, Toshiba
introduced a 213 Mbyte version, while Fujitsu Lid.,
Victor Company of Japan, Limited and other
manufacturers are developing large - capacity versions of
260- 250 Mbyic for marketing in carly 1993,

The new 2.5 inch HDD was developed by the
company jointly  with NEC [Ibaraki Limited and
achieves this large storage  capacity duc to  the
introduction of a newly-developed thin- film head and
sputtered hard disk esabling high- density recording. and
by increasing the density of the disk periphery by
introducing a technique called the multi-7one recording
technique.

The HDD, which mounts three disks, s 19 mm
thick and has a width of 70 mm and depth of 106 mm.
The mcan access time for reading data is as fast as
12 ms. The company also developed two other versions

with storage capacitics of about 180 Mbyte and cbout
%K) Mbyte. respectively.

The company plans to mount the new HDD o1 its
own clectronic systoms and. at the same time, to marzet
the new HDD on an OEM basis to personal computer
and workstation manufacturers.  Further information
available from NEC Corporation, Public Relations
Office, 5-7- 1, Shiba, Minato-ku, Tokvo 108-01, Japan.
(Source: JETRQ, January 1993)

Experimental 2.3 x 1.6 cm DRAM holds 256 MB

One of the first such devices in the world, an
cxperimental DRAM stores 256 MB, equivalent to
16 million characters or !, (X0 newspaper pages, n a
25x 16 cm bodv. Fujitsu Limited developed the
device, which is 64 times larger than a $ MB DPRAM.
The company intends to rekase the DRAM
commercially in 1996, Usiag a recently developed
technique for producing 0.2 pm lines, the engineers
culivated an cxtreme level of integration for the
chip. The device has the potential to render memory
equipment more compact and lightweight than ever
before. The company envisions the DRAM in palm-
sized, miniature multimedia equipment combining
functions for telephones, faxes and personal computers.
(Source: AEU No. 1/1993)

Mcasurement of brain auditory mechanism using SQUID

Nippon Telcgraph and Telephone
Corporation (NTT) has used a superconducting quantum
interference device (SQUID) o measure the faint
cercbral magnetic fields generated when the brain's
nerve cells are activated, and confirmed very accurately
that the brain processes vowels, language sounds
primarily on the floor of the left Sylvian fissure. and
pure tones primarily on the floor of the right Sylvian
fissure.

The brain's superb information  processing
mechanism is an ideal modcel for computers, so it is
attracting keen atiention in the medical ficld and ¢ven
the ficld of information scicnce. The human brain is an
intricate notwork of innumerable nerve cells which
become active when man secs, hears or strives to
recognize or understand an object or a phenomenon.
When these nerve cells become active, a current Hows
inside them.

Mcthods for investigating the brain without
inflicting any adverse influence include observing brain
waves by measuring the nerve cell currents as a potential
diffcrence with an clectrode fitted on the head.
However, since the measurement is performed through
the skull, which is an insulating body, the potential is
distorted preveating very accurate observations.

The SOUID is a superhigh-sensitivity magnetic
flux meter that utilizes the characteristic of a




tunnel-cffect current. flowing between a pair of
superconductors sandwiching a thin insulating film,
sensitively changing with a magncetic ficld. By using
SOQUID and conducting measurements, the consentional
“chief that the language sounds promaoting more elaborate
activities than simple sounds are processed by the left
hemisphere was confirmed.

NTT obscrves that this measurement method will
help acquire the principles  for  designing  future
compulcr systems modelled after this cranialinformation
processing mechanism, and plans to continue this brain
magnctic field measurement approach to clucidate the
mechanisms of the brain’s information processing
activities that are as vet urknown. Further information
available from Nippon Telegraph and  Telephone
Corporation,  Press  Relations.  Public  Relations
Department.  1-1-6, Uchisaiwai-cho, Chiyoda-ku,
Tokyo 1iK}, Japan. (Source: JETRO. January 1993)

Liquid crvstal response analysis system

Tnshiba Corporation has developed an analysis
sytem for mvestigating the high-speed response and
other characteristics of Equid crystal materiaks used in
liguid crysial displays (ILCDs).  Precision analysis has
become possible by irradiating an infrarcd beam on a
mixed hquid crysial consisting of over ten kinds of
molecules.

The high-speed response and claborateness of the
LCDs wsed in TV sets are the factors determining the
quality of pictures. To expand the temperature range of
the liquid crvstal used in LCDs, molecules not directly
linked to hiquid crystal performance are incorporated in
the liquid cryvstal. At present the influence of these
extrancous molecules on the LCD response speed and
definttion cannot be known until the display is actually
fabricated.

The new system applies the two-dimensional
corrclation infrared spectroscopic method 1o investigate
what kinds of molecules display actions similar to other
molecules when a mixed liquid crystal is operated hy
appiving it with a voltage.

The company plans to use the new analysis system
for developing exeellent liquid crystal materials featuring
both fast response and clear viston. Further information
is  available  from  Toshiba  Corposation,  Public
Communications Office, 1-1-1, Shibaura, Minato-ku,
Tokyo 105, Japan. (Source: JETRO, January 1993)

Magnetic disk system with vertical regording system

Fujitsu Laboratory Limited has developed a disk
and head for a vernical recording system that effectively
increases the volume of information stored in magnetic

disks.
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Commercial  recording  svstems  anclude  the
horizontal recording system in which the two head
magnctic poles create magnetic ficlds horizontally and
the disk surface recording fayer is magnetized laterally
for nformation write-in.  With this svstem. the
magnetization of adjacent information demagnctizes the
other to himit high-density recording, so studies are in
progress on the vertical recording system {or applving
the magnetization verucally.

With the new vertical magnetization syvstem, the
disk matcrial and the structure of the hkead for
informatton siorage were improved to enable vertical
magnctization applying on the recording laver. A larper
ratio of chromium was used in the material comprising
the disk surface recording laver to enable recording with
case. while the poles at the head were changed into a
stagle pole assembly (o enable magnetic ficld applying
vertically.

In addition, vertical recording is better with the
head pole and disk surtace clwer, so a system was
introduced for information storage with the pole and
disk surface in contact. To minimize frictional wear, an
extremely thin head support spring 8 mm long, 0.5 mm
wide and 20 pm thick was used, allowing a recording
density of 2 Gbpsi ((’.hil-’inz).

As a result, it will be possible to increase the
storage capacity to over 10 times compared  with
conventional systems of the same size. A 1.8 inch disk
will store 500 Mbvte of information, equivalent to
the contents of one vear's newspapers (in character
cquivalent, 1 day’s newspaper content s
1 Mbyte = IS columns x 86 rows x 13 characters x
2 byte x 30 pages).  Further information is available
from Fujitse Limited, Public Relations Depariment,
1-6-1, Marunouchi, Chiyoda-ku, Tokyo 100, Japan.
(Source: JETRQ), January 1993)

Multiple memory using photochromic compounds

Matsushita Electric Industrial Company, Limited
has developed an optical multiple recording medium
featuring a recording density that is more than 10 times
thase of cxisting svstems. It is produced by laminating
five types of spiropyran aggregates, which have sharp
absorption bands at different wavelengths, and a
remarkable high recording density has been attained by
using five polarized laser beams. Fhe stored information
can he crased by heating the medium and irradiating
with a laser beam of separate wavelength, and repeated
readout of more 10,000 times is possible.

The newlv synthesized spiropyran aggregate is a
phatockromic substance. 1t is normally colourless but
becomes red when irradiated with a light heam. Using
the chromatic change will enable the creation of new
optical recording media. The company discovered that




even the same types of spiropyrans react to different
wavelengths when bonded to chlorine or sulphur, or
when the hydrogen bonding length differs. By actually
developing five spiropyran aggregates sensitive to wave-
lengths of 485-650 nm, a new type of photochromic
recording medium was developed. Further information

is available from Matsushita Electric  Industrial
Company. Lid.. International Publicity  Group,
1-1-2, Shibakoen. Minato-ku, Tokyo 105, Japan.

(Source: JETRO. January 1993)

Parallel processing type single-chip fuzzy processor

Oki Electric Industry Company, Litd. has
developed a single-chip fuzzy processor MSM91U112
capable of parallel processing. and has started
distributing samples of the processor. The processor
features a remarkably fast inference speed of 25 kFLIPS
{fuzzy logic inferences per second).

In general, the parallel processing svstem is
identical to the mechanism of the human brain for
processing information obtained through the eves and
cars in parallel with numcrous brain cells. The new
chip has many arithmctic elements made afier the brain
cells, on a chip for integrated parallel processing. The
parallel processing system architecture was established
with the cooperation of Kumamoto University. The
chip was developed by applying the company’s unique
CAD technology and 1.2-pm CMOS process technology

Previously the fuzzy chin incorporated software
for the fuzzy inference function, but the new chip
incorporates the function in the hardware. Therefore,
the user simply sets the rules matched to the purpose,
and there is no need to use an operating system (OS) or
applications softwarc (AS). Therefore, the chip is ideal
for use in industrial equipment and information
processing requiring high-speed, real-time processing,
Further information is available from Oki Electric
Industry Company, Litd., Public Relations Department,
1-7-12, Toranomon, Minato-ku, Tokvo 105, Japan.
(Source: JETRO, January 1993)

Superlattice device with clectron confinement cffect

Professor Y. Shiraki of the Research Centre for
Advanced Science and Technology of the University of
Tokyo and a rescarch team from Hitachi, Limited, have
jointly fabricated a superlattice device that can confine
(and rcleasc) clectrons in semiconductors inside a uni-
dimensional quantum wirc.

The quantum wire is a finc wire with a width of
less than 100 nm. The development of devices using the
unique hehaviours of confined clectrons are under
rescarch in various countries. Rescarch is in progress to
actually create fine passages, but this rescarch project
is distinct in that the passage is narrowed clectrically.
With the new supcrlattice device, numerous fine (jaAs

and nickel wires are arranged alternately on a
semiconductor laser of single quantum well (SQW)
structure using a galhum -arsenide (GaAs) semiconductor
as the wafer. The aim is to control the motions of
electrons inside the device by a voltage, using the fine
nickel wires as the electrodes.

With the semiconductor laser, light is generated by
recombining electrons and holes. Quantum wires, the
width of which is comparable to the electron
wavelength, not onlv change the energy states of these
carriers but also improve the recombination efficiency.
Therefore, if the formation of quantum wires can be
controlled by applying a voltage, the performances of
lasers such as lasing wavelength and efficiency are very
much improved.

With the prototype device, the wavelength of light
from SQWs is changed by the magnitude of the voltage
due to electron and hole confinement, suggesting that the
wavelength of the laser beam to be oscillated can be
controlled by the applied voltage.

The research tcam observed that the confinement
of electrons inside the fine wire structure improves the
laser light generation efficiency, and the electron
mobility, so this phenomenon appears applicable to
semiconductor lasers and processing devices. Further
information from Rescarch Centre for Advanced
Science and Technology, The University of Tokyo,
4-6-1, Komaba, Meguro-ku, Tokyo 153, Japan.
(Source. JETRO, January 1993)

Optical computer

Computer designers have long been dazzled by the
lustre of light. For a start, photons (particles of light)
move nrore rapidly than electrons, so optical computers
arc quick thinkers. They can also think of many
different things at once - an ability known as parallel
processing that is much in favour in computing circles.

A team ot the University of Colorado in Boulder
has developed an optical computer that keeps all its
information on the move all the time. Its memory
comprises 5 kilometres (3 miles) of coiled glass fibre.
Pulses of light about 4 metres (12 feet) long race around
this spool 50,000 times a seccond. Each one represents a
single bit of information. Precisely timed control heams
from other lasers route the pulses from the memory in
and out of the computer’s processor. This precision is
achicved by passing the control signals through shorter
fibre-optic loops. Since light always travels at the same
speed, synachronizing the pulses is merely a matier of
routing them through loops of the right fength. But,
though the scheme is simple - and familiar to anyone
who remembers the delay lines vsed in old- fashioned
clectronics - in this incarnation it has a disadvantage.
When cach bit is 4 metres long, 5 km of {ibre gives room
for only a mcagre 1,024 bits of memory.




The Boulder machine’s memory allows it to store
and execute a computer program just like a conventional

desktop PC - as long as the program is tiny.
Conveztional processors are built from transistors, each
of which can be either on or off, and each of which can
influence the actions of those it is connected to. Because
photons do not affect each other, though, it is hard to
make an optical switch that will do the job of a
transistor. As a result, most optical-computer
researchers convert photons into electrons for switching

purposes.

The Boulder computer is exceptional in this, too,
according to Harry Jordan, one of the project’s leaders.
The machine uses 66 highly modified AT&T switches
originally designed for fibre-optic communication
systems. The switches are made of lithium niobate, a
transparent solid that can change its refractive index - a
measure of the material’s ability to bend light.

Although the switches are quick, the cables which
feed them can provide data only one bit at a time.
The optical computers developed by Bell Laboratories
and Scotland’s Heriot-Watt University use slower
switches that depend more on electronics, but have the
advantage of not needing to have their signals ferried in
and out by fibre. They switch laser beams in free space,
allowing them to handle many at a time and thus do
work in parallel.  (Extrac'~d from The Economist,
27 Fcbruary 1993)

Evolvable hardware

A group of Japanese cngineers is letting the
clectrical hardware of the computer evolve by itself.
Tetsuva Higuchi and his colleagues at the
Electrotechnical Laboratory in Tsukuba are wiring
together a group of chips that alter their own circuitry to
adapt to their environment. In this electronic world, the
cquivalent of a chromosome is a sequence of ones and
zeros known as a bit string. Each bit string defines the
configuration of the clectrical connections within a chip
by holding some switches open and some closed, thus
changing its architecture. The chips are tested to sec
how successfully they perform a certain task, such as
moving a robot’s arms. The “chromosomes” of the more
successful chips reproduce more frequently in the next
geveration and are thus allowed to reconfigure more
chips. Except for bricf test periods, the robot arms
move according to the iustructions of the preponderant
chip. Random mutations and the exchange of sections
between bit strings - electronic sex - help to cnsure that
the populction does not become oo inbred.

Because the final result is a chip wired in the best
way, the approach should he much faster than working
oui the best sofiware solution to a problem, and running
it on an all-purpose chip. Also, the design should

tolerate the sort of small faults that sometimes develop in
hardware, since the chips would be continuously
rewiring themselves to improve their performance.

To pack so much circuitry together will require
the latest in inteeration technology. But as chip circuitry
becomes ever more minute. the large amount of
hardware needed to play this electronic version of
survival of the fittest may be more than compensated for
by increased versatilitv. (Extracted from The Economist,
13 February 1993)

Pulsed laser deposition technology

The Los Alamos National Laboratory and
Neocera, a Maryland-based start-up, have developed a
novel pulsed-laser deposition system that is currently
being used to coat superconducting thin films on to
crystalline sapphire-based wafers for devices used in
microwave communications.

However, the technology is eventually expected to
be used in the construction of memory chips, transducers
for optical fibres, smart sensors and superconducting
wires.

Thin films deposited by pulsed laser deposition
need no additional processing and the superconducting
material grows in a crystalline form of very high quality.

Previously the only way 1o deposit
superconducting material on to wafers involved
evaporation, sputtering and chemical vapour deposition.

The first devices produced using the new
technique were made on 2 inch sapphire wafers because
of the demand for such wafers in military and satellite
microwave devices.

Although sapphire and the superconducting
material do not bond well, the laser system can be used
to deposit a special metal oxide buffer layer that has
been proven compatible with sapphire. (Extracted from
Electronics "Veekly, 20 January 1993}

Russians have new superconductors

Scientists at Moscow State University report novel
superconductors made of mercury-barium capper oxide
that are superconducting up to 94 K. The researchers
say the compounds are potentially casier o meke than
existing superconductors, such as  thallium - based
materials. The new compounds ¢ontain only a single
laver of metal oxide separaiing the superconducting
copper-oxide planes. The smatler separation, compared
with thallium compounds, could mcan improved
current-cufrying capacity in a magnctic field. (Source:
Chemical Week, 24 March 1993)




Logic could oust DRAM

Logic chips could replace DRAMs as the
industry’s basic technology driver as it begins to look
possible that microprocessors will be made on 035
micron processes before 64 Mbit DRAMs, says a new
report from Dataquest.

Leading edge process technology s first
introduced to production with a DRAM and is adopted
by logic sometime later.

Dataquest has becen looking at the plans of
AMD and Hewlett Packard to have a 0.35-micron logic
process in production by 1995 and comments: "If AMD
is able to transfer their 0.35-micron logic process
to production in 1995 as stated, it could beat the
64 M DRAM to production™. (Source: Electronics
Weckiv, 10 February 1993)

A model polymer

The problem with computer-aided design of
enginecering components is that however good the
software, you have still only got a picture on a computer
screen. A recent technique, called light moulding, solves
that problem - the computer “slices up™ the three-
dimensional model in its memory, and the image of cach
slice is projected, using a scanning laser or through a
mask, onto the surface of a bath of a liquid polymer,
which hardens when illuminated. The top 4 mm of the
liquid are solidificd and lowered into the polymer, then
the next slice is projected onto that one, and so on until
the entire model has been formed. Any excess polymer
is then discarded.

The polymers used in this technique, however, are
far from perfect. They tend to be very brittle, which
limiis the size of the model that can be made, and many
of the monomers used arce toxic. Robert Pfeiffer of
Du Pont has now developed a non-toxic, flexible
photohardenable polymer. It is based on a mixture of a
polyurcthane oligomer, containing two acrylate- o
methacrylate- functionalized units and a polyglycol ester
with the tormula H,C=CH(=CH-C(0))-O-XX0)-(XCH,-
CH,-0)4-(OC)HC=CH,. The mixture contains a
photoinitiator - a compound that forms free radicals
when hit by light - and fuses together after irradiation
into a "clear, tough three-dimensional object” which has
nonce of the disadvantages of the previous polymers.
Europcan  patent  application (0525578, (Source:
Chemistry & Industry, 15 February 1993)

Light-powered computers

For years, computer rescarchers have been
chasing the clusive goal of a computer powered by light
instead of clectricity. By avoiding the electrical
bottlenecks in a conventional silicon- chip machine, such

an all-optical computer could bring a giant leap in speed
and perfcrmance. Two years ago, rescarchers in the
USA built an optical-processing unit capable of doing
simple calculations. Now, engincers at the University of
Colorado at Boulder have taken another big step:
constructing the first general-purpose optical computer.

The machine uses an array of lasers and devices
ihat perform computer logic by switching light beams
from one path to another. But the real breakthrough in
this device is said o be its optical storage. lis
predecessor was not a fully optical computer because it
relied on electronics for memory. In the new computer
architecture, data and computer instructions are stored as
light pulses that continually zip through lcops of optical
fibres. The machine can be programmed for simple
multiplication and division, but the researchers envisage
its first use as a high-speed switching system for
telecommunications networks. (Source: Business Week,
1 February 1993)

BPSG film low-temperature reflow technology
developed

The Matsushita Electric Industrial Semiconductor
Rescarch Center has developed a new low-temperature
reflow technology based on improved hydrophobia in
BPSG (boro-phosphosilicate glass) surface films.

One effective way to lower reflow temperature is
to increase the concentration of B and P in the BPSG
film, but this causes deposition of foreign matter.
Matsushita analysed the foreign matter with secondary
ion mass spectroscopy (SIMS), and identified the
principal component as B(OH);, H3PO,. In addition, the
amount of the material deposited increases with exposure
to air, and therefore is a key factor in increasing BPSG
film water absorption.

Based on these results, they modified the BPSG
surface characteristics from hyrophilic to hydrophobic,
and developed a low-temperature BPSG film reflow
technology with low foreign matter deposition.

The new technology makes possible low-
temperature reflow, with forcign matter deposition cut
to about 1/50th even in 850°C heat processing.
Matsushita has developed athree - dimensional simulation
technology that can predict surface step shape with high
precision based on B and P concentrations in the BPSG
and the reflow temperature, and applics it to optimize B
and P concentrations in use.

The lower process temperatures possible with this
technology also make possible the formation of shallow
junctions such as sources and drains. (Reprinted with
permission from Semiconductor Iniernational Magazine,
March 1993, Copyright 1993 by Cahners Publishing
Company, Des Plaines, 11, USA)




AND flash memory cell developed

Hitachi Ltd. has developed a new AND flash
memory cell that makes it possible to combine low
voltage. htgh speed and high integration levels. The cell
uses the tunnel write method and a contactless array
structure, which achieves a flash memory cell area as
small as 1.28 pm°. Write is possible in small block units
to support low - voltage, high-speed operation.

Up until now flash memory has used NOR and
NAND write methods. With NOR the read speed is a
fairly fast 100 ns and wnte in small block units was
possible. but because the bt electron effect was used for
write both 33V and 12V supplies were needed.
NAND. on the other hand, supports higher integration
levels than NOR because of its smaller cell size, and also
has a single (5 V) supply for lower voltage, but write
blocks are large and read speed low. For applications
like replacement of HDD, low voltage, high speed and
small write block size are needed, which made NOR and
NAND inappropriate.

The new Hitachi AND cell combines the
advantage cf both of the other two. Cells are arraved in
parallel like NOR for high-speed, small block write, but
embedded diffusion layers with ~100 cells apiece have
cut the number of contact holes by 99 per cent. When
used with a 04 um process, the cell footprint is
dramatically reduced. Injection and discharge of
electrons at the floating gates uses low-current tunnel
write, reducing the current to 1/500,000 of the
500 pA/gate used in NOR. An internal voltage rise
circuit allows operation with a single 3.3 V supply.
Because cell data is defined opposite that of NOR,
low-voltage read is also possible.

Hitachi plans to use the technology from their
64 Mb flash memory and develop NOR cells for chips
through 16 Mb. (Reprinted with permission from
Semiconductor  Internationas Magazine, March 1993,
Copyright 1993 by Cahners Publisking Company,
Des Plaiues, 1., USA)

A strong see-through magnetic material

A ncw transparent magnetic material has been
developed at Xerox Corporation's Webster Research
Center in Webster, New York. Now available as a solid,
a water-based liquid, and in film form, its potential
applications include colour imaging and printing, digital
information storage, magnetic refrigeration, leak-free
scaling, mechanical-oscillation damping, sensors and
magneto-optical devices.

According to the developer, senior 1cscarch
scientist Ronald F. Ziolo, all the forms of the matcrial
arc based on crystals of gamma ferric oxide (Fex()y),

which have been used for decades as the magnetic
coating for audio and ‘ideo recording tapes. But the
crystals take on greater transparency and different
magnetic propertics in the new material because they are
only 2-10 nm across - at least an order of magnitude
smaller than the crystals now in use.

To be sure. trarsparent magnets have been known
for vears. But in its densest form, cach gram of Ziolo's
new ferric oxide nanocomposite has a magnetic
saturation (the value to which the material can be
magnetized in a magnetic field) 15 times greater than
that of the next strongest but very transparent material,
iron borate. At room temperature, one gram of the
new nanocomposite has a magnetic saturation of
50 electromagnet  units, or about one quarter the
magnetic saturation of one gram of pure iron. But at
ordinary temperatures this matenal is not a -nagnet
outside a magnetic ficld, Ziolo pointed out. That is
because the nanocrystals of ferric oxide have magnetic
propertics different from those of bulk ferric oxide.
Because of the nanoceystals” small size, the ferric
oxide is no longer ferrimagnetic: that is, the crystals
cannot be permanently magnetizd.  Instead, the
nanocrystals have become superparamagnctic. in which
state they will be magnetic only in the presence of a
magnetic field. adhering strongly to a magnet but not to
one another after removal of the magnet.

That supe. naramagnetic property might be useful
in magnetic refrigeration and in the toner for copving
machines, Ziolo said. (Source: [EEE Spectrum,
April 1993)

Parallel, circular beam shines from solid-state laser

Semiconductor lasers 1o date have produced a
beam that is clliptical in cross section and diverges by
about 30 degrees. But the beam of a redesigned
semiconductor laser is nearly cylindrical, and diverges by
less than half a degree. Optical-fibre communications
and optical memories both stand to benefit:  the
narrower and the more circularly symmetric the beam is,
the more light can be coupled into the core of an optical
fibre or the smaller the spot it can write.

The team that  designed the laser  and
demonstrated it last year included groups from three
institutions, all in New York State. Dennis (5. Hall and
his colleagues at the University o7 Rochester's Institute
of Optics directed collaborators from IBM Corporation’s
Thomas J. Watson Rescarch Centerir Yorktown Heights
and Cornell University's National Nanofabrication
Facility in Ithaca.

In the new laser, the optical cavity is two-
dimensional instead of one-dimensional. The resonator
is defined not by mirrors at opposite ends of a long




optical cavity, but by a concentric-circle grating on top
of the upper cladding layer. The gratings. with the
circkes just 0.25 pm apart, are defined on masks by
clectron-beam lithography, and then transferred to the
semiconductor by chemically assisted ion-beam etching.

In the active layer below the prating, light
propagates as circular waves outward from the centre
rather as the water in a pond ripples outward from the
plop of a stone. The circular ctchings that define the
grating reflect the radially outward - going circular wave
10 produce a radially inward-going circular wave, and
vice versa. With cach expansion and contraction, there
1s gain.

In addition, the new device is a surface-cmitting
laser instead of an edge-cemitting laser: the light shines
through the circular grating from a broad area on the
top of the structure parallel to the active layer (instead
of out of one edge of the active layer). The grating
collimates the beam so that it is circular in cross section
and has 1/60 the divergence oi a traditional edge-
cmitting laser.

The group is working on developing practical
techniques of making the gratings more precisely circular
with constant linc widths, and on ways to pump them
clectrically, as would be necessary for a commercial
device. (Source: TEEE Spectrum, April 1993)

New method to make computer chips

Cornell University (Ithaca, New York) and IBM
scientists have developed a base-catalysed method for
making computer chips that they say is less vulnerable
to contamination than the conventional chemical
amplification process. Computer chip makers have
increasingly used acid- catalysed technology - developed
in the 1980s - to amplify the image on a polymer
photoresist, but the Cornell/IBM group says its technique
is the first basc - catalysed chemical amplification process.
(Source: Chemical Week, 7 April 1993)

Alkali metals make super-buckyballs

By adding alkali metals, researchers at AT&T Bell
Laboratorics (Murray Hiil, New Jerscy) have been
able to  turn  carbon-cage buckminsterfullerenes -
buckyballs - into superconductors with higher transition
temperatures. The rescarchers produced a new super-
conductor with the formula  (NH;)Na,CsCy
that switches from insulator to conductor at 29.6 K,
nearly three times higher than the ordinary buckyball,
(Source: Chemical Week, 7 April 1993)

New technigque heralds nanoclectronig chip devices

The Age of Nanoelectronics - when the features
on chips are measured in billionths of a metre rather
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than today's millionths - has been brought a hittle closer
by Georgia Institute of Technology.

An electron-assisted etching technique which
allows the fabrication of nanometre-scale chip devices
without causing surface damage was announced in
March 1993.

The technique uses low-energy clectronics
(10-500 e¢V) in combination with reactive hydrogen gas
(H,) to cut the required electronic features through the
patterning process.

Because the clectronics are lighter and carry less
encrgy, the electron-assisted technique does not produce
the same types of damage to the semiconductor surface.

By guiding the beams through masks the tcam has
been able to successfully transfer the patterns to a
silicon substrate. (Extracted from Electronics Weekly,
21 April 1993)

Superconductirp brainwave gives researchers some food
fer thought

Brain scanning rescarch in Japan has indicated for
the first time the possibility of "reading™ human thought
before it is articulated into speech.

The ability to interpret what is becoming known
as “silent speech” is not restricted to high-tech
rescarchers.  Fujitsu Laboratories and the Research
Institute for Electronic Science of Hokkaido University
have jointly reported the first step towards “silent
speech” recognition by isolating the brain wave changes
associated with communication even without speech.

The term “silent speech” is used to distinguish
mental states, which are the precursor to actual speech
from idle thoughts. The Japanese group is the first to
record this brain activity by measuring small changes in
electrical potential around the skull.

The experiment consisted of measuring the brain
wave distribution of subjects thinking the sound of the
vowel "a" in response to optical triggers. The subject had
1o be kept artificially motionless during the tests because
any voluntary activity such as head movement or
swallowing would have created brain activities which
swamp the silent speech patterns,

Eight subjects were tested up to 100 times and
results have identified a potential change of 1 uV at the
back of the head 0.3 s after the subjcct was shown the
oplical trigger. At 042 s the brain activity shown by
potential changes moved to the front of the head. As the
frontal lobe of the brain is the action centre this was
interpreted as the progress from thought into (he action
of speech,




Rescarch has not progressed to the level of
discriminating between the vowels "a” and ™1, or to
understanding the meaning of the words thought in the
mind.

The first phase of this research utilized standard
neurological measurement  methods  consisting  of
12 electrodes mounted on the head.

The next phase will be to use high accuracy brain
scanning tcchnology known as the superconducting
quantum interference device (SQUID). The SQUID will
make it possible to have more accurate readings of exact
brainwave location. Unlike the electrodes, the SQUID
does not require  direct contact with the head.
(Extracted from Electronics Weeklv, 21 April 1993)

Planar displays double substrate technigue

A novel double-substrate technique that overlaps
blue, red and green phosphors enabling full colour
displays to be made more simply has been developed by
Planar Systems, the Finnish/ American display maker.

Elcctroluminescent  (EL) display works by
applying a voltage across a phosphor compound that
emits  light when excited.  The advantage of
clectroluminescent technology is that it produces good
quality flat screen displays with kigh contrast and wide
viewing angles. A disadvantage is that full-colour
screens are not yet cotamercially available because of the
difficulty in making white or blue phosphors.

The experimental full-colour  display  uses
three phosphors - red, green and blue - with the bluc
phosphor attached to a glass substrate overlapping the
red and green phosphors fixed to a second lower
substrate. The blue phosphor is made from an alkaline
thiogallate compound.

Planar's president James Hurd hopes to be
sampling products by the cnd of the year. The
advantage of the overlap technique, he says, is that the
geometries of the phosphors need only be shrunk by a
half to move from monochrome to full-colour displays.

Placing the three phosphors side by side would
require the geometrics to be shrunk by one third to
produce colour displays with similar resolution to
monochrome ones.

Another way (o produce full-colour displays
would be to filter the light emitted from a white
phosphor. However, using blue filters dissipates a lot of
power because of the brightness needed to shine light
through  them. (Source: Electronics  Weckly,
12 May 1993)

L. MARKET TRENDS AND COMPANY NEWS

Market trends

Highlights of 1992

Some of the 1992 highlights in the major fields
covered by the IEEE are as follows:

In personal computers, the subnotebook variety,
which weigh less than a kilogram, spurred scveral
developmentsin peripherals, notably a credit-card-sized
hard disk drive. But most observers agree that pen-
based computers may take longer than at first expected
to become useful products.

Mcanwhile, some of the key software companies
have been weakened by a lacklustre global cconomy.
The industry has also scen an extraordinary shift from
minicomputers and mainframes to PCs and workstations,
as well as an expansion of outsourcing sofiware groups.
The developers of operating systems competed fiercely,
with no clear winner among Windows, OS/2. and all the
Unix siblings.

The market in large computers has been disrupted
not only by technological progress, but also by the recent
recession coupled with the move towards so-called open
systems based on industry-standard operating systems
and a greater interest in parallel processing. The result:
downsizing. Mainframes are giving way to networks of
personal computers scrved by a mid-range computer,
while workstation clusters are  substituting  for
supercomputers.

In telecommunications, 1992 may be remembered
as the ycar when desktop and portable computers,
telephones, facsimile machines, cable television,
CD ROM, audio receivers, and other devices in the
office and home could all be connecied globally - both
through wires and radio links - not just through
prototypes and technology trials, but in commercial
systems. And a dark horse is shaping up as a player in
the provision of merged phone, data and multimedia
services: cable television,

Data communications made strides towards high-
speed data highways with the establishment of the ATM
Forum (an association of more than 150 world-wide
organizations involved in asvachronous transfer mode
switching).

In solid state, onc of the biggest technology
drivers last year was a demand for new deviees in
notchook/ palmtop computers, The need of those devices
for high integration and low power has aceelerated the




production
manufacturer of digital semiconductors. Multimedia is
onc of the fastest-growing mixed-signal applications,
and it went consumer this vear with the introduction of
low - cost. dedicated I1Cs.

of 33-V products by almost  every

In test and measurement. software-controlled
instrumentation  has taken hold. with the VXIbus
becoming onc of the main standards.  National
Instruments Corp.’s LabVIEW, designed for the Appie
Macintosh, last year also came out for PC-DOS users as
LabVIEW for Windows. giving users of PC- and VXI-
based instruments elegant software for sctting up and
controlling instrument systems.

In spite of a generally stagnant global economy,
there were notable advances in industrial electronics.
They included improved precision in  computer
numerical control (CNC) for machine tools: easier, high-
levei programming for programmable logic controllers:
faster and wmore cfficient machine vision: X-ray
laminography tailored 1o surface-mounted boards; and
more powerful power electronics devices.

Two of last vear's signal developments in power
and cnergy were unconnected policy developments: the
passage of comprchensive energy legislation by the US.
Congress and the Earth Summit meeting on global
warming held in Rio de Janciro last july. Those events,
plus other factors, point to the 1990s as a ime when the
emphasis will be on kecping customer loads as low as
possible through cfficient products.

The birth of new consumer clectronic products
has been sparked by technical innovations and regulatory
actions. In the United States. the Federal
Communications Commission outlined a bread
regulatory framework for the US transition to HDTV.
World-wide, broadcasters are preparing for digital audio
broadcasting from terrestrial and satellite transmitters,
with radio reception approaching the quality of compact
audio discs.

Environmental concerns and growing cengestion
continucd to push the transportation industry towards
cleaner transit systems moving more passengers, and
towards better communications and guidance. In other
industry news, the United States is catching up with
Europe with new laws requiring access to public places
for the handicapped; the clectric car market has been
rejuvenated; and a magnetic levitation train wili he
under construction this year in the United States. A
submarine with magnetohydrodvnamic drive was also
tested.

In  medical  clectronics, new  implantable
defibrillators emerged for people at risk of possibly
fatal hcart rhythms; ophthalmic lasers were used to
correct vision by reshaping the eye: and, at long last,
biosensors, devices that marry biological materials with

clectronics 1o monitor  a became

commercially available.

body’s

state.

In the specialitics, multimedia confronts the need
for storage ample cnough to handle full-motion
television tmages; magnetic materials and technologies
mayv meet that nced with increased storage density and
signal-to0- noise ratio; and engincering education is going
from good to better through interdisciphnary approaches.

Mecanwhile, the New Technology Directions
Commitiee of the IEEE’s Technical Activities Board
(TAB) has begun to produce an annual Portfolio of
Emerging Technologies, to help the technical societies,
the standards community, and individual engincers.
(Source: IEEE Spectrum, January 1993)

Windows will dominate software sales in 1993

According to Bill Hicks, vice president of
software reseaach at Info-Corp. in  Santa Clara,
California, over half of all applications software shipped
for 32-bit PCs this year will be Windows-based.

Microsoft controls 50 per cent of the Windows
applications market because it had software ahead of
competitors.

Microsoft Word and Excel programs represent the
largest selling Windows applications.

Bevond the baitle for operating system supremacy
on the desktop is another battle shaping up for the
cnterprise operating system. Previously, as companices
migrated from mainframes to client server computing,
they bought Unix-base hardware sysiems.

With the emergence of Windows NT, Hicks savs.
there will be a battle for what operating system will run
the enterprise applications. Unix has its foot in the door,
but Microsoft NT, slated for release this year, promises
10 chailenge Unix.  (Extracted from Electronics,
11 January 1993)

RF-ID: A ncw market poised for explosive
growth

Though the new radio-frequency identification
(RF-ID) market is in its infancy, semiconductor and
system vendors are bracing for explosive growth over the
next several years.

Representatives at - Hughes  Aircraft Co. in
Loy Angeles predict that the market will grow at
22 per cent per year over the next few years.

AIM, the Automation [Identity  Systems
Manufacturers and Supplicrs Association, sets the West
European market for all identification systems tincluding
barcode - based systems) at about US$ 2 billion in 1900,
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Of that, RF-based systems had  roughly $100 million
(which includes nearly $21 million for Germany alone)
i 1990,

Nevertheless, RF systems are growing  faster
than the average.  Holger Franksen. at Sicmens’
Automation Group in Nuremberg, Germany, figures
that West Europe’s RF  systems  market  grew to
$125 million in 1992, In Germany alone, sales reached
$31 million last vear, he estimates.

If all applications for RF-IDs were taken up. the
total market today would be worth more than $6 billion,
asserts Noel Middleton, European business manager for
TIRIS, at Bedford. UK. (Extracted from Electronics.
8 February 1993)

New directions in DRAM technology

If the presentations at the recent International
Electron  Devices  Meeting (IEDM)  (held  in
December 1992 1n San Francisco) are any indication, the
future of 256 Mb DRAM technology and beyond will
focus primarily on new capacitor cell matenals and
designs, and new isolation technologies.

Table 1 illustrates the evolution of DRAM
technology from 1 Mb to 4 GGb, showing how the cell
area is being squeezed dramatically: minimum feature
size decreases from 1 pm to 0.12 pm while cell area
decreases from 30 pm” to 0.1 pmz. This lcaves DRAM
device designers only two options: increase the storage
capacity of the capacitor by using materials with higher

dickectric constants. or maintan the existing size of the
capacitor by extending it three dimensionally (ic.
stacked or trench capacitors) or by increasing the surface
arca.

Perhaps onc of the most interesting wavs 1o
cxtend capasitor storage arca is o fabricate a
“hemispherical-gratned” clectrode. which has a rough
surface and correspondingly increased surface arca. At
IEDM. rescarchers from NEC reported on a new
cyhindrical capacitor using hemispherical grained (HSG)
silicon that achieves a capacitance of 30 fF ina0.72 pm’
cell arca. The device was fabricated with a sceding
technigue. where the surfaces o cylindrical electrodes
were covered with HSG-Si. The cvlindrical capacitors
were formed with a vapour HF selective etching
techmque.

In another approach. reported by rescarchers from
Micron Semiconductor (Boise, Idaho), Lam Rescarch
Corp. (Fremont, California) and the Universty of
Texas (Austin, Texas). HSG silicon was combined
with Ta,(). a high-dielectric constant material. to
achieve a capacitance of (20.4 fF,'pm:). Here, planar
capacitor with polysilicon bottom ¢lectrodes. Ta,Og
diclectric materia’s and TiN top clectrodes  were
fabricated on 130 mm  silicon wafers  covered
with a 200 nm-thick $10, layer, in the following
sequence:

- The bottom 100 am-thick poly-§i clectrode
was deposited by LPCVD at 625°C 10
produce smooth structures;

Table 1. DRAM trends
Density Minimum feature Cell area Capacitor
- 2 . -
(bite) {pum) (pm-) structure Diclectric
M 1.00 30.0 Planar ON, ONO
+M 0.80 10.0 STC ON
Trench ONO
160 M 0.50 30 STC ON
Trench ONO
o4 M 0.35 1.3 STC ON, Ta(O
Rugged STC ON
Trench ONO
250 M 0.25 0.5 Rugged STC Ta O
G 0.18 0.2 Planar High ¢
4G 0.12 0.1 STC High ¢

(Reprinted with permission from Semiconductor International Magazine, February 1993, Copyright 1993 by

Cahners Publishing Co., Des Plaines, 1., USA )
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- The samples were then PHy-doped and
treated by rapid thermal nitridation in NH; at
930° C for M) seconds;

- 10 and 15 am films were then deposited at
400 or 450°C, using Ta(OC,H;) and O,:

- The films were then anncalked, followed by
the deposition of the capacitor’s top plaic.

Work along the same lines was presented by
rescarchers from Matsushita Electronies Corp. (Osaka.
Japan), who used a high-diclectric constant film of
Bai_‘Sr‘Ti’():’ (BST) to achieve a capacitance of
2 fF/pm-. The BST film was deposited by metal-
organic deposition, using a newly developed alcohol-
based precursor liquid.

Another, and perhaps most novel way of
increasing capacitor size, is to bury the capacitor under
the silicon layer in a silicon- on- insulator (SGI) substrate.
This approach was presented at IEDM by rescarchers
from Sony Corp. The advantage here is that since the
cell capacitor 1s completely buried under the thin silicon
layer, it can possess both large arca and depth, providing
high capacitances. Morcover, the buried capacitor cell
nceds no extra layout area except that for bit-line and
word-line on the silicon surface. Sony researchers
predict that, using a 4 nm ONQO insulator film, this
approach could be used to achicve a capacitance of 25 fF
for 1 Gb DRAMs, with an cstimated cell size of
0.18pm">.

Two new isolation schemes for 256 Mb DRAMS
were also presented at IEDM:  rescarchers from
Matsushita discussed a poly-buffer recessed LOCOS
(local oxtdation of silicon) process, and NEC rescarchers
reported a new trench-isolation technology.

The main concern of most new  isolation
technologices is to reduce the encroachment of the so-
called "bird’s heak™. The Matsushita research represents
the latest in a long list of variations on the traditional
LOCOS technique (c.g., SWAMI, poly-buffer LOCOS)
and reportedly suppresses bird's beak encroachment to
about 0.15pm in a 0.72pm* ccll.

The trench isolation scheme presented by NEC is
designed to coexist with LOCOS, and is said to avoid the
traditional problems of trench isolation.  According 1o
NEC rescarchers, the two major problems with trench
isolation have been its complicated fabrication process
and an inverse narrow channel effect. The new trench
isolation, called nabla-shaped (an upside - down delta), is
formed by SiO), fill-in of a tapered trench, followed by
cichback, and s said to overcome these problems,

Silicones and_acrylics markels continue o grow

The wales of adhesives and  scalants 10 the
clectronics industry remain a leading high- value market

for US manufacturers. with annual growth projections
in the § per cent and range for the foresecable future.
The drop in military budgels has meant that some
producers must shift emphasis to the commercial market,
but it does not appear to have created an overall
downturn.

At the same time the markciplace is highly
competitive, with epoxies maintaining a commanding
position and makers of rival polymers such as silicones
and acrylics claiming new advances. Consulting firm
Strategic Analysis (SA, Reading, PA) says adhesives sakes
to the clectronics market grew more than 9 per cent to
$235 million/year in 1992, In the bellwether sector of
dic attach adhesives, used to hold integrated circuits and
other types of chips in packages, 1992 sales reached
$40 million, and SA predicts 5-6 per cent annual growth
during the next 10 years, representing about 4) per cent
of the world market for electronics adhesives. Some
attribute the high growth rate 10 manufacturers placing
more functions on the dies, making them larger. This
requires more adhesive to anchor the dies in the
packaging. Also the number of packages being made is
increasing.

With the higher workload put on the attachments,
the 1ssue of how the adhesive matenals handle stress
has become more important. Epoxics have been able 1o
meet the challenge and are the preferred material,
but vendors  of silicone-based adhesives say that
their more flexible product may make inroads. Besides
being less nigid, silicones are resistant to high heat
and ozone. The heat factor has become less important
as manufacturers have developed lower-heat processes.
Epoxy supporters say the real issue is  resisting
heat changes. (Extracted from Chemical Week.
10 March 1993)

IBM/DEC ¢nter memory subsystem market

Change 1s sweeping through the "mass storage”
computcr memory business.  IBM and DEC have
decided 1o enter the huge market for high capacity
computer memory subsystems - mostly disc drives and
tape back-up - dominated by names such as Conner,
Scagatc, Sony and Exabyte.

They are attacking a market worth in excess of
$26.4 billion a year world - wide, according 10 US markct
rescarch group InfoCorp, and following the lead set
seven vears ago by Hewlett-Packard (HP).

The big US computer makers are now selling mass
storage products - ranging from the traditional tape
back-up and disk drives to new Jevices based on
emerging technologics such as optics, digital audio tape
and flash chips. They arc selling them (o all comers,
especially original cquipment manufacturers (OEM) -
that is, rival computer makers. Some 60 per cent of HP's
$4 hillion-odd mass storage business is now done with
non-HP OEM customers.




In just two vears DEC has grown its OEM sales
from scratch to over S6{%) miliion a vear. while the
annual OEM business of IBM's Adstar of fshoot. formed
in 1992 from ity mass storage interests, now stands in
excess of $442 milhon.

These are just a fraction of thewr internal business,
but both companies plan 10 grow  OEM  sales
dramaticaily.

Alrcady. HP and DEC have shown that they are
prepared to buy their way into mass storage technology
and manufacturing. Last vear, HP bought a US tape
back-up firm called Colorado Memory Systems while
DEC has bought a majority stake in a hard disk
technology speciabst called Rock Mountain Magnetics.

DEC and IBM are reviewing their European
manufacturing operations with a view to closing excess
capaciiv. Conner and Scagate mayv come under pressure
to irim capacity if new competition hits sales.

DEC and IBM are being forced to rethink their
operations as part of deep company -wide restructuring
programmes. while HP ook = deliberate decision to
exploit its computer memory  technology  with the
cmergence of “open systems” standards in the mid- 19805,

HP is clearly keading the way among the big
computer firms. It is not at all clear that IBM and DEC
have taken all the steps necessary to truly hiberate their
mass storage businesses.

While these firms come to terms with the prospect
of selling to rnival OEMs, Japans Sonv is alrcady
prepaning (o meet what it sces as the latest trend in mass
storage - selling direct to computer users.

If Sony is night. then mass storage products will
become commodity consumer items. bought and sold
over the telephone just hike printers and  personal
computers. (Source: Electronics Weeklv, 25 March 1993)

Telecom trends

Thirty - five vears ago computers ok up tue size
of a room - often they were the room - and could rake
days 1o process caleulations on data. Move 35 years on
from today and the technological leap will be vast
Three -dimensional television, human-like robots and
automatic language translation on the telephone wall alt
be in cvervday use,

This, at least, s the serdict of a4 tweam of
professional futurologists. We will have 1o wait until the
next century before we can judee their accuracy,

Guessing the future has wlwavs been o popular
pastime. from the carly astronomers to writers of science
fiction. Howeser, for companies intimately affecred by

technological change 1t s exaential o heep a watchtuleve
on what 1s on the wav. Failure to anticipate a trend may
result in financial coliapae. Getting 1t right can lead o
spectacular suiccess.

Virtwaliv - all todav’s  new  developments 1n
computer technokwy use telecommunications in one wan
or another. The posabilities range from using a network
of personal computers for video conlerencing to hiaking
hand-held computers around the world by satelhite.

Every techrolowical development which uses a
telephone hine represents the possibility of extra revenue
for BT. AT&T. DBT and their nval telecommunications
utilities. It makes predicting the future a senous
business. BT emplovs a team of 3 professional pundits
to cvaleate the direction of emerging technologies. It
houses this Svstems Research Division in a number of
anonvmous buildings in a former US air basc in Suffolk,
on England’s cast coast.

The rescarch site at Martlisham  Heath, acar
Ipswich. is probably Europe’s largest telecommunications
rescarch centre.

Once of the tasks of BT's (uturologists is to explore
what use people will make of coming inveations. Their
job 1s to look 10 to 13 vears ahead to understand what
will happen in emerging technology. Part of that work
includes looking ¢ven further ahead. to draw up a
“technolowy calendar™ of future innovations.

Considering the near {uture, they predict that by
1997 large wall-mounted televisions will start 1o appear
and be in widespread use five vears liter.

Wristwatch-sized tekephones will be available for
specialisis by the end of the decade and be a frequent
sight by 2005 By 2015 the first three-dimensional
televisions watchable without special elisses will go on
the market. By the 20205 we will be able to watch them
with prototvpe artificial eves. Exploring how ali this
new technology will affect the way we bekave and
communicate is the practical side of the job. (Extracted
from The European. 15-21 March 1993)

Hardware ¢lut sends warning 3o PC market

Despite record chip demand fuelled by the world -
wide boom in PC sales, there are warning signs that PC
sales growth will falter. These include a glut of
hardware componcents for PC syvatems and predictions
that market growth will pot be as high as last year.

The slowdown in PC markets could hase s serious
knoch-on effect that could hurt ali 1y pes of component
supplices plus PC manufacturers themaehves,

Market research firm InfoCorp savs that the high
demand for PC products seeninthe second half of L




vear will not be seen this vear. The big increase in PC
sales in the second half of st vear was due to major
price cuts, a scenano unlikely to be repeated this vear.

So far, PC sales appear o be riding on the coat-
taik of last years boom with shortages of many PC
medcebs reported by top PC manufacturers. But there are
other signs of potential trouble ahead.  Disk drive
manufacturers sav that there is an oversunply of disk
drives and not cnough PCs to put them in. This
resulting in job cuts and production cuts as disk drive
manufacturers attempt to svnchronice supply  and
demand.

There v also an abundance of cheap
486 microprocessors on the US grey market with no
clear indication where they have come from. A possiblke
sign that 86 systems sales, the largest PC segment,
are slowing down.  (Source:  Electronics Weekly.
21 Apnl 1993)

Company news

Hefty funding for projection X-ray

California Jamar (San Dicgo. California) has
entered into a cooperative research and development
agreemert (CRADA) with the Department of Energy’s
Lawrence Livermore National Laboratory. This project
will use Jamar's advanced laser technology in support of
the development of soft X-rayv projection lithography.
Intel Corp. and Ultratech Stepper are also participating
in the programme.

The project is Lawrence Livermores biggest
collaboration with private industry. Half of the funding
wili come from the US Department of Energy and half
from the participating companies.  Experts see this
agreement as once of the first US attempts at using
so-called ~oft X-rays for dvanced lithography: some
foresee this technique being used in the production of
0.05pm circuitey by the vear 2000, Lithography experis
believe that the dollar amount of this project labels it
as a very sienificant agreement promoting commerciali-
7ation of the US Energy Department’s rescarch.
{Reprinted  with  permission  from  Semiconductor
International Magazine, February 1993, Copyright 1993
by Cahners Publishing Co., Des Plaines, 11, USA )

European firms fal 1o enter Sematech

US ind European semiconductor manufacturing
firms are  continuing o wrangle over participation in
cach other's research programmes in the run up to this
vear's Semicon Europa show in Geneva. Informal talks
hetween Jessi and Sematech began in 1989 to explore the
wavs in which they might conperate, but the Europeans
have alwais failed to gain access 1o the Depariment of
Defence funded programme, Sematech. (Extracted from
Flectremes Weekly, 24 February 1993)

Micros battke set

Battle is iotned for control of the future of the
computer industry next month when kading US
clectronics firms reveal details of rival processor chips
for next generation personal computers (PCs).

IBM. Apple and Maotorola officially launch their
long-awaited Power PC processor chip 1ia March 1993,

The IBM alliance hopes to orerturn Intels
dominance of the annual market for PC processors.

The first PowerPC  chip. the 2.8 million
transistor SOMH7z 601, made by IBM using 1t
0.5-micron CMOS process is alrcady being sold to
svstem developers by Motorola. Samples of three other
chips - for laptop and deskiop PCs as well as servers -
made by Motorola will be available later this vear.

Intel is running into overhcating problems with
66MH 7z Pentiums and so is developing a 60MHz version
as well as low-power 3.3V versions.  Analvsts expect
Intel o produce just 30.000 Pentium chips this vear
rather than the predicted 500.0(). (Source: Electronics
Weekly, 24 February 1993)

IBM gambles on power of the pen

IBM is to make 1ts first foray into the commercial
market for pen-based computing with the launch of s
ThinkPad 710T range.

IBM is undeterred by the slow growth of the new
pen-based computer market, hampered by the limited
rarge of software applications currently available und
flat demand in the personal computer (PC) market as a
whole.

The new cliphoard -sized portable. which weighs
in at 2.6 kg, runs on the IBM 486-SLC processor,
developed jointly with the Intel Corporation. It features
a four-megabyte memory, which can be boosted to
12 megabytes, and hard disks on two of the three
models.  This new addition is supplied with cither
IBM's own PeaDOS software or GO Corporation’s
Penpoint. PenDOS comes with a handwriting trainer
program to teach the machine how to recognize a user’s
styvle.

The IBM clectronic pen. like most others on the
market, recognises and processes handwritten characiers
that are not joined up, but druggles with cussive script.

Another disadvantage is that ¢ven the most ham-
fisted two-fingered typist can nrobably write more
quickly using a keyboard than with a pen. Therefore
pen-based computing is not a realistic alternative for the
thousands of people who usw their PCs for word
processing,.
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Howcever, IBM beheves that there is growth
potential in specialized applications, particularly where
the volume of data input into the system is small.

Warchousing, insurance assessments, market
rescarch and nursing arc all activities where the pen-
shaped electronic stylus, wsed in the same way as a
mousc to point to options on the screen, has the potential
1o reduce paperwork.

The technological gamble could pay off if the
blossoming range of new products succeeds in making
computers as commonplace out of the office as they are
init. (Source: The European, 18-21 March 1993)

US firms join up on new chip technique

U'S chip companies are showing increased interest
in a new cass of semiconductor device based on
ferroclectric materials with IBM., Texas Instruments and
Micron Semiconductor, saying they will work together
on technology development.

The three companics say that they will spend
morc than $10 million on the development of
ferroelectric thin films for 256 Mbit DRAM products.

Ferroclectric based thin films offer chip producers
ways of manufacturing high density memory devices
with fast rcad/write cycles and to overcome physical
spacc himitations posed by current semiconductor
materials used in present DRAMs.  Ferroclectric
materials also produce non-volatile memories and may
be an essential key to producing gigabit memory devices
that will require millions of capacitors.

So far, Ramtron International is the only company
sclling ferroclectric based memories, which it calls
FRAMs. (Source: Electronics Weeklv, 5 May 1993)

IV. APPLICATIONS

Computer backup for priceless documents

Muscums and librarics do their best to preserve
rarc and precious works, but accidents do happen. Fires
and other natural disasters can destroy rare and
irreplaccable artifacts, rendering them inaccessible 10
future generations. But now, in the USA, California
Polytechnic Institute’s Multi Media Rescarch Project has
tcamced up with high-tech companices to soften the blow
of losing unique historical records.

The Phoenix Projecl aims to convert rare and
historical documents inte digital code for permancni
storage on CD-ROMs. This provides a record that is
more robust than photocopics or microfiche, and that
will allow rescarchers much more flexibility.

Digitized paintings or protographs, for ¢xample,
could be chkectromically retouched to show how they
might hare looked originaliv, and then sent w0
rescarchers  via a2 computer  network.
Business Week. 25 January 1993)

{Source:

Glass- ceramic doubles disk density

Scagate is 1o market 2.5-in. hard disks made from
glass-ceramic. The new medium, developed by Corning
and to be incorporated by Scagate, gives twice the data
density at the same price. Corning’s MemCor disks start
out as glass, which when heat treated, form ceramic
crystals. When the surface is polished. the crystals
stick up because they are harder than the glass in
which they are embedded. In order to get the head
closer to the disk. the disk must be texturized to prevent
sticking, since the distance is so small. MemCor allows
the head to be as close as two thousandths of an inch
and below. To prevent wear, a lubricant is used.
Scagate will market 2.5 in. disks initially, then move o
3.5- and 1.8-in. disks. (Source:  Electronics Weekly,
12 May 1993)

Improved chip bonding

To meet the demands of the latest generation of
high speed chip placement cquipment Loctite UK
has brought out an improved hecat curing cpoxy.
Loctite 3609 adhesive, which has been developed 1o
produce a higher wet strength and to be more flexible
than other chip bonders. is seen here being deposited
automatically, and at high speed, onto a substrate board.
The product has a higher wet strength, it can be
dispensed faster, and without stringing between deposits.
Improved wel strength means that the placement
machines can run faster, without the risk of chips
moving on the bourd. (Source:  Electromcs Weekly.
5 May 1993)

RF-IDs speed automatic_data collection in a varicty of
applications

Just as the industrial revolution levered mankind's
physical capacity, the information revolution is levering
its intcllectual facility. One example is radio- frequency
identificrs (RF-IDs) that greatly speed the collection and
processing of information.

RF-1Ds, often called "tags™, are integrated circuits
that contain information. A transmitted radio signal
turns on and interrogates the identification circuit which
responds with the requested information, all wirclessly.

Compared with rival ID technologics such as bar
code or magnctic strips, proponents claim that RF-ID
systems need no direct contact nor line of sight hetween
reader and transponder. As a result, an RF-1D svstem
can operate in adverse conditions of temperature,
humidity, mud and diri.
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Applications include animal tracking, secunity,
manufacturing and a host of other applications ranging
from granting access to ski lifts and tracking runners in
marathons to collecting tolls and collecting garbage.

One of the more promising applications of
RF-IDs is in automatic vehicke identification. Tags
attached to the windshicld of a car travelling at
55 miles per hour are interrogated and charged a toll
automatically.

In animal identification. a small tag injected into
the animal is updated with information on its health,
location. care and feeding over its hfetime. Tags also
mark and track animals in the wild.

In sccurity applications RF-1D circuits embedded
on personnel access cards control access to property.

In manufacturing. RF-IDs are attached to
products on an assembly line. At each stage of assembly.
information is read from and written into the tag. The
same tag is used for inventory management.

The tags are popular in Germany for garbage bin
identification. The collection service weighs the bin,
interrogates the RF-1D to determine the owner and bills
the houschold by weight.  (Source:  Electromics,
8 February 1993)

GEC works with Jaguar on car radars

GEC Plessey Semiconductors is working with UK
car maker Jaguar on a low cost radar system, which can
be used to improve the safety of private cars. The
development of the collision avoidance radar equipment
{CARE) 1s part of the European automotive clectronics
project Prometheus.  Both companics are receiving
funding for the work which includes pre-competitive
development and the initial manufacture of multibeam
microwave sensors.  (Source:  Electronics Weekly.
25 March 1993)

Infrarcd imaging rcads Dcad Sca Scrolls

Infrarcd imaging technology is being applicd to
reading previously illegible sections of the Dead Sea
Scrolls, 2,000- year-old manuscripts that provide insights
into the carly history of Christianity and Judaism.
Scientists at the Rochester Institute of Technology (RIT)
in New York are using infrared light to view impressions
madc into the documents that are not visible under
natural light. Infrared hight is also much softer so it will
not damage the documents by drying them out.
According to Bruce Guptil, a scanning and imaging
analyst with New Technologics, intrared fight can detect
organic deposits on the paper. He likened the process to
revealing “invisible ink™.  Under the infrared light,
fragments of the Scrolls that are unrcadable hecause
they have blackened with age are revealed. Even when
the writing is not clear, a computer can often fill in

what is missing, according to Robert Johnson. head of
RIT's Center for Imaging Science. (Source: Electronics
Weeklyv. 25 March 1993)

Neural networks offer deaf kope

Profoundly deaf people may benefit from one of
the first practical applications of advanced computer
software technology called a neural network which can
“learm” from experience.

Scientists at University College London. in
partnership with Guy's Hospital, London, are taking
part in a European Commission funded project to
design a neural network-based hearing aid. Working
prototypes were shown at the Nepcon Electronics
exhibition and are also under tnal in the UK, France
and Holland.

The system, which must be “trained” beforehand
with a group of actual voice types, uses the neucal
algorithm to extract the fundamental frequencies from
speech. According to one of the UCL researchers the
deaf person may be able to detect vanations in the single
frequency output.

However, as this is not intelligible in itself the
hearing aid is designed for use in conjunction with lip-
reading. It is intended for those people suffering from
the severest forms of deafness who have no ability at all
to filter normal speech frequencies. The speech is first
filtered in a bank of 41 band pass filters which provide
up to 246 frequency inputs to the neural network.

The processing is carried out on digital signal
processing chips supplied by Texas Instruments. The
output 1s a rapidly changing sinewave frequency which
varies with voice pitch and modulation. (Source:
Electronics Weekly, 31 March 1993)

Chip-based locks

Chips may have unlocked a new market following
security firm Chubb's announcement that it plans to start
sclling new chip-based mortice - lock systems throughout
Europe.

Chubb's Eloctro system puts a chip (coded with a
unique 64-digit number) onto a key. which can only
unlock doors where the microprocessor - controlled locks
have been programmed to accept its number.

Chubb thinks that chip-based smart-key systems
will be more acceptable than the many chip-carrying
smart-card systems alrcady on the market and sces a
large market for Eloctro which has alrcady sold
7.000 locks - with an average of 25 keys apicce - over
the last year or so in Holland, where it was developed.

Dutch firm Philips is believed to be supplying
the chips. High-volume markets under consideration




may include cars.  (Sourcer  Electronics

20 January 1493)

Weekly.

Virtual reality

It will soon be possible to explore surfaces and
spaces a million times smaller thar a pestage stamp.

Virtual reality, the marnage of computer images
and real-life pictures, gives users the 3-D look, sound
and feel of an environment. Special headsets and goggles
plunge participants into lifelike. computer-generated
stereo images in real time. These new techniques will
revolutiomze  industries  such  as  entertainment,
communications and design. and change the way things
ar¢ made - cevervthing from aeroplanes to animated
cartoons.

Britain’s National Advanced Robotics Rescarch
Centre. on the campus of Salford University in
Manchester. 1s one European institution at the forefront
of development. The Centre has rescarched VR for the
past five years, seeking ways to create more intelligent
robots.

Their robots are designed to perform hazardous
operations in unsafe places, such as nuclear reactors.
under the North Sea or in burning buildings. Thev carry
uitrafast stereo television cameras (which can move
1.800 degrees per second) whose lasers scan the scene,
scgment it and send 3-D, virtual reality shots as far away
as S5 kilometres to where an operator s running the
robat in a safer environment.

VR can be applicd anywhere complex data s
being manipulated. Andy Connell, a rescarcher at the
Centre. and his collcagues have wsed virtual reality to
develop asystem for Rolls- Rovee, currently building the
engines for Bocing's new 777 jet.

With VR, Rolls-Royce engincers can not only
visualize an engine. but they can walk around it, pick
up pipes. undo  bholts, and practise  two-handed
maintenance - all on something that doesn’t yet exist.

The system provides crucial information for
engine manufacturers who must specify the amount of
time their products will need for ground repairs and who
risk fegal action if their estimates are wrong,

Using VR, manufacturers can assure airlines that
the pipe networks in their new engiines, for example, will
take exactly ten minutes to fix, because they have
practised the repairs in virtual reafity, one which is every
bit as accurate as the real thing.

heginning to  realize the
Late last year Freach clectronics

Industrialists  are
importance of VR,

giant Thomson obtained the rights 1o twn dosen
American patents in the new field. The patenis had

been the property of VPL Rescarch Inc.. a Californion
company 1n which the French firm owned a small share.

The oniginal virtual reality concept was pioncered
by American engineers 20 vears ago. The United States
Air Force used the new methods to train its fliers and
NASA used carly programs to familiarize astronauts with
outer space and other worlds.  Now once again. a
military spin-off will benefit wider markets. Using VR,
desigrers can create improved accommodation for the
disabled and target their particular special needs.
Japanese appliance manufacturers already use the svstem
to help customers plan their kitchen designs and NEC
recently unveiled a prototype virtual reality  skiing
experience.

A Rutgers Univenity engineer has developed a
computer driven “data glove™ that provides 1tactile
feedback. Such gloves, in conjunction with imaging
goggles. comprise “virtual reality” svstems and are used
to signal the computer to move virtual objects in the
virtual world projccted by the goggles.

The Rutgers Dexterous Hand Master carries the
rcalism of virtual presentations one step further by
providing tactile-sense feedback to the operator. This is
done with a trio of pncumatically inflated metal
cylinders branching to the tips of the thumb. index
and middle fingers. and adjusting curtain-rod style to
the configuration of the digit.  The glove can, on
instruction from the computer, provide resistance to
being squeezed. So far a soda can. rubber ball. and
spring have been synthesized: if squeezed hard cnough
the soda can “crushes” and shifts from rigid to crumbling
resistance.

Virtual reality (VR) systems may someday replace
personal computers as we know them to support a wide
range of real-world applications.  Instead o entering
data via a kevboard or mouse or other input output
device, workers in the future will manipulate the data
within a VR environment. Current problems with VR
systems include inadequate computer power, sluggish
tracking devices and cumbersome  displays.  The
technology has an incredible potential for designers, who
will be able to enter inside their creations and make
changes as they walk through them. Some applications
of the technology include building better  planes,
spacecralt and wind tunncls; designing user- friendly
huildings for the handicapped: conducting  virtual

surgery:  and  military  simulation and  training.
(Extracted from  Disconer,  December 1992, The
Furopean.  18°21 March 193, and  Design News,

26 Octeber 1092)

Chip heralds low - power 486 aotchook PO«

Intel Corp. of Santa Clara, California,  will
announce the power management  version  of s
486 central processor unit. Dubbed the S Series, the chip




will finallv bring desktop performance to notebook
computers.,

The new chip will be a fully static design, which
means the CPU will retain its internal memory when it
is powered down.

In addition, the new § Series will run of f 3.3 volts,
resulting in a reduction in power and heat.

The new CPU  family comes with system
management mode (SMM), a power management feature
that allows more intelligent control of the CPU io save
power.

The new chip solves the probiem faced by
notebook computers since their introduction. To provide
desktop performance in notcbook computers, system
designers have had to use the same 486 microprocessor
found in desktops. But a 33-MH7 486 burns 5 watts of
power, and in a notebook that can drive the temperature
up to 100°C, says Robert J. Lee, president and chief
cxecutive  officer of Pico Power Inc. in San Jose,
California. Plastic melts at 80° C.

Consequently, designers were forced to reduce
clock frequency or to write the CPU state to memory
and shut it off when the notebook was idle. such
as  between  key-strokes. (Source: Electronics,
22 Fcbruary 1993)

Pen computers learn to read wriling

At the Mobile 93 conference in San Jose,
California, Communication Intelligence Corp. (CIC) of
Redwood Shores, California, announced the release of
its: Handwriter Rccognition Systems for Microsoft
Windows.

The software is  available for US and
British English, Japanese, German, French, ltalian and
Spanish languages. Tt allows users to interact with their
PCs using natural handwriting rather than keyed data.

CIC claims the software consistently provides high
recognition across multiple standard operating systems
including Microsoft Windows for Pen Computing and
CICs own PenDOS and PenMac pen operating environ
ments. The HRS software will soon be compatible with
IBMs 0OS8:2 and GO's PenPoint operating systems.
(Source: Electronics, 22 February 1993)

1M -Bit SRAM dclivers 25 ns gccess time

Available in  versions  with  multi-bit
configurations, a scrics of IM-bit SRAMs attains 25 ns
access imes from 3.3V operating voltages.  Hitachi
Limited developed the devices in four versions and i<
shipping the products in sequence. The SRAMS will
serve in cache memory applications in RISC processors,

for use in workstations and similar cquipment.  They
come in §-,9-, 16- and 18-bit configurations. To create
optimum intcrnal timing and input/output interface
levels, the company altered the circuitry of the
5 V products by partial masking. in addition to
permitting 23 ns access from 33 V operation. this
approach lowered the power use to kess than half that of
previous S V oproducts. In contrast to the ImA standby
current of conventional products, the SRAMs operate on
a 60 pA standby current. As a result, these products are
compatible with long-term use in battery-operated
cquipment.  The company intends to begin mass-
producing 20,000 of the SRAMs 1n carly 1993. (Source:
AEU, No.1/1993)

Word processor accommodates 22 fonts

Equipped withan excellent - performance 400 dpi-
resolution printer that turns out 190 words/sec.. the
OASYS 30DAX-W2 word processor meets the safety
standards of Canada, Japan and the United States.
Fujitsu Limited released it simultancously in the UK,
Canada, Singapore, Thailand, Malaysia, the Philippines
and Indonesia.  Targeting business applications, the
model offers three typefaces as standard and is
compatible with 22 print fonts. The unit also features a
desktop publishing function and a 3.5-inch floppy disk
drive compatible with either double-sided high-density
(2HD) or double-sided, double-density (2DD) disks.
Because the 30 AX-W2 comes with 2400/12(%/300 bps
modem cards, users can transmit electronic mail through
personal computer communication networks. Fujitsu’s
overseas alfiliates and dealers in the seven countries will
provide supplies and service. (Source: 4EL, No.1/1993)

Moving 3-D without "gimmicks or specs”

A "no-gimmicks” truc three -dimensional moving
picture display system has been developed by Texas
Instruments (TI).

Laser-green moving solid images floated in misty
space within a large transparent hemispherical dome
during the ten-minute demonstration of the prototype
display - known as OmniView.

OmniView combines computer-controlled faser
projection with a fast-spinning reflective helical surface,
wrapped helter-skelier - like around the central spindle of
the dome which measures some 24 inches across its base.

The rotating helical surface sweeps out a 3-D
solid” projection screen. Images are built up by
carcfully timing laser pulses to hit particular points on
the moving helical surface. By rotating the screen at
600 rpm, updating the image twice per rotation, the
display can offer a 20 MH7z refresh.  The system
resolution is determinced by the number of image points,
known as volume-pixcls or voxels, that can be used -
around 4,000 on this prototype.
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However, the team has already built a larger
12,000- voxel three-colour system - based on a 36-inch
diameter cylindrical projeciion tank - for a US military
project.

Tt is planming to develop to a seven colour
70.000-voxel non-laser projector system.  {Source:
Electronics Weekly, 24 February 1°93)

Technology special - DSPs

Digital Signal Processing (DSP) is about to become
a commonplace technology in evervday products in the
ncar future. This will be driven by ar increase in
performance and consequent decrease in cost of
processor chips. and the development of more and more
software to run on the devices.

Digital signal processing is the high-speed
mathematical manipulation of digitized waveforms, and
encompasses algorithm development, board design, and
processor chips with special instruction sets to handle the
complicated functions required to transform, filter and
reconstitute the data.

Once the preserve of highly complicated and
expensive systems, such as radar, avionics and noise
cancellation in the most expensive of sports cars, the
technology has drifted downstream and is about to break
into the humble PC in the guise of multimedia and cven
the car radio, to produce noise cancellation and sound
cnhancement.

Solutions 1o such taxing problems as recognizing
speech via a telephone line and producing machines that
recognize specch in one language and automatically
synthesise a translation in another are proposed.

Britain has considerable expertise in digital signal
processing, fuclled in no small part by the interest in
universilies on the subject.

There is also the factor of the transputer which
has been used in arrays to perform DSP tasks such as
high performance imaging and radar. Although used as
a building block for massively parallel processing,
supercomputers, one of the largest arrays of transputers
is to be found in a radar built by GEC Marconi.

GEC Plessey Scmiconductors has experience in
producing DSP chips for the telecommunications market
and s following that up by producing ICs for the
forthcoming video telephony market. It will start
sampling a chipset that will implement the CCITT H.261
standard for compression and decompression,  The
standard, somctimes referred 10 as P*64 because it
supports data rates in multiples of 64 kbit/s, allows video
compression ratios of 1500:1 (o he achieved. It can
operate on data rates from 64 kbit/s to 2 Mbit/s, and is
tatlored to videophones and video conferencing because

it makes the assumption that the subject will move very
littdde during transmission and trades ol accordingly.

This allows the video pictures to be transmitted in
real time, but if a significant change of motion occurs,
the coding algorithm will take action to reduce the rate
of data generation. This may take the form of switching
to a lower resolution encoding rate or skipping some
frames, which will result in some picture deterioration.

GPS's chipset comprises a video emcoder and
decoder along with a multipicxer, a demultiplexer and a
video filter. (Extracted from Electronics Weekly,
20 January 1993)

Interactive multimedia

The computer industry loves it buzzwords.
Amoag the current favourites is "multi-media”. which
means combining words and numbers with images and
sounds {0 create more comprehensive and, hopefuliy.
more effective communication between computers and
their users.

Behind the publicity hype computer makers are
desperately sea:ching for the next big market to alleviate
their present financial troubles. And multimedia offers
real improvements to users in a varicty of ways.

Multimedia is not new technology, though setting
standards for the use of its many borrowed techniques is
going to be long, and difficult. However, it is a new
way of applyving computer technology.

To understand it onc has to go back to basics. In
the beginning there was the alphanumeric characters,
which arc simply numbers and letters.  Information
going into a computer was marked onto punched cards.
Once inside the computer, the information became data
1o be stored. processed and maniputated for eventual
output, via high-speed printers, as another sct of
information such as factory payrolls or telephonc bills.

This basic way of communicating with computers
via alphanumeric characters remained in place cven
when the first gencrations of visual display terminals
arrived.

The next stage was the development of visual
techniques to exploit computer power. Technigues were
developed which we know today as the mouse and the
icon, and computer-aided design (CAD).

Today, CAD is used for more than just the design
of engincering parts: it has heen adapted for use in
construction, land management and many other arcas.
The mouse and icon interface is rapidly establishing
itsell as a standard, allowing users to hypass obscure
abbreviations used as commands to the computer in
alphanumeric-based interfaces.



The other parts of the jigsaw makwmg up
multmedia are the famihar technologies of sound. video,
animation and teleccommunications.

The mixing of all these technigues can produce
some effective wdeas on how to use computiers.

The key to multimedia is that it increases the
cffectiveness of communications, not only between
computers and users, but also between people. (Source:
The European, 18-21 March 1993)

Field-program mable gate arrays

More digital designs will be built on field-
programmable gate arrays than on all traditional, mask-
programmed gate arrays combined. What are FPGAs
and what makes them so popular?

Like traditional gate arrays. FPGAs implement
thousands of logic gates in multilevel structures. An
FPGA manufacturer makes a single, standard device,
like a programmable logic device (PLD), that users
program to carry out desired functions.  Field
programmability comes at a cost in logic density and
performance: FPGA capacity trails mask- programmed
gate array capacity by about a factor of 10; FPGA
performance trails mask-programmed gate arrays by
about a factor of three.

On the other hand, a user can program an FPGA
design in a few scconds or minutes, rather than the
weeks or months required for the production of mass-
programmed parts.  FP{As need no custom mask
tooling, saving thousands of dollars over mask-
programmed parts. The result is a low risk design style,
where the price of a logic error is small, both in money
and project delay. The reduced risk makes FPf3As
useful for rapid product development and prototyping.
Morcover, FPGAs can be fully tested after manufacture,
so users” designs do not require test program generation,
automatic test pattern gencration, and design for
testability.

Many kinds of programmable logic products are
colled FPGAs. Here, a broad definition of the term is
used, including not only devices with internal structure
similar to gate arrays, but also devices with internal
structure similar to a collection of PLDs. The term
FPGA is often reserved for the former type of part; the
latter are also called complex PLDs (CPLDs) or
programmable multi-level devices (PMDs).

Three programming technologies are commonly
used for FPGAs.  FEach has associated arca and
performance costs, and the device architectures reflect
those costs. Thus, we can categorize FPGAS according
to their combination of programming technology and
device architecture.

'
N

In a CPLD architecture, the user creates logic and
intcrconnections by programming  EPROM  (or
EEPROM) transistors to form wide fan-in gates. A
CPLD consists of a few function blocks. cach similar to
a simple two-level PLD. Each function block condains
a PLD AND-array that feeds its macro cells. The
AND-array consists of a number of product terms. The
user programs the AND-array by turning on EPROM
transistors that allow selected inputs (0 be included in a
product term.

A macro cell includes an OR gate to complete the
two-level AND-OR logic and may also include registers
and an 1/O pad. The macro cell may contain additional
EPROM cells to control multiplexers that select a
registered or nonregistered output and decide whether or
not the macro cell result is output on the 1/ pad at that
location. Macro cell outputs are connected as additional
function block mputs or as inputs to a global universal
interconnect mechanism (UIM) that reaches all function
blocks on the chip. The function blocks, macro cells and
interconnect mechanisms vary from one product to
another, giving a range of device capacities and speeds.

In an SRAM -programmed FPGA., static memory
cells hold the programming. The SRAM FPGA
implements logic as look-up tables made from the
memory cells, with function inputs controlling the
address lines. Each look-up table of © n memory cells
implements any function of n inputs  One or more
look-up tables, combined with flip-flops, form a
configurable logic block (CLB)”. The CLBs are
arranged 1n a two-dimensional array with interconnect
scgments in channels, similar to an island - style gate array
architecture.

Interconnect segments conncect to CLB pins in the
channels and to other segments in the switch boxes
through pass transistors controlled by configuration
memory cells. Because SRAM cells and pass transistors
arc comparatively cxpensive in area and delay, the
switch boxes are not full crossbar switches.

An SRAM FPGA program consists of a single
long program word.  On-chip circuitry loads the
program word, rcading it scrially out of an cxternal
memory cvery time power is applied to the chip.

The program  bits set the values of zll
configuration memory cclls on the chip, thus setting the
look-up table values and sclecting which segments
connect (o cach other, SRAM FPGAs are inherently
reprogrammable. They can be updated in the system,
providing designers with new  design  options  and
capahilitics, such as logic updates that do not require
hardwarc modification and time-shared virtual logic.

An antifuse is a two-terminal device that, when
exposed to a high voltage, forms a pcrmanent short




Individual
antifuses are small, so an antifuse - based architecture can
have hundreds of thousands or millions of antifuses. To
simplify the architecture and programnnng. antifuse
FPGAs usually consist of rows of configurable logic
clements with interconnect channels betweer them,
much like traditional gate arrays.

circuit between the nodes on etther side.

The pins on the logic blocks extend into the
channel. A logic block is usually a comparatively simple
gate-level netwnrk, which one programs by connecting
its input pins to fixed values or to interconnect nets.
There are antifuses at everv wire-1o-pin intersection
point in the channel and at all wire-to-wire intersection
points where channels intersect.

Design process

The FPGA design process is similar to other gate
array design. Input can come from a schematic netlist,
a hardware description language. or a logic synthesis
svstem. The first step in design implementation is to fit
the logic in the input into the FPGA structures. This
step 1s similar to “technology mapping” in logic synthesis.
It is called “logic partitioning” by some FPGA
manufacturing and "logic fiting” in reference to CPLD-
style FPGAs.

After partitioning, the design software assigns the
logic. now described in terms of functional units on the
FPGA, to particular physical locations on the device and
chooses the routing paths.  These last two steps are
similar to traditional gate array placement and routing.
They may be algorithmically simpler or more difficult,
depending on the amount of routing resources available
on the chip, the types of interconnect available, and the
design constraints.  (Source:  TEEE Design and Test
Computers. September 1992)

Advanced computer applications

No one can doubt that the computer has
revolutionized our ability to manipulate information;
it is cqually clear that more information docs not
necessarily mean better planning, policies and decisions.
Computer users, especially non-technical users, are
often frustrated by systems that make it hard to find
critical information or present it in ways that are
difficult 10 understand.  Good science is a necessary,
but not a sufficient, condition for uscful and usable
information and decision support svstems. This is the
problem addressed by the International Institute for
Applicd Systems Analysis (ITASA)Y Advanced Computer
Applications group. ACA develops and implements
casy-1n-use, but scientifically sound software t1ools and
svstems that bridge the gap between scientific rescarch
and real-world information nceds. Since 1985 ACA has
designed computer-based toois and developed software
packages that combine models, geographical information
svstems, decision support and  oxnert systems, and
sophisticated graphic displays. Most of the applications

are  custom-made  environmental information  and
decision support systems.  Current projects include the
development of systems to help clients manage air and
water quahity and natural resources, to analvse problems
of managing hazardous chemicals and toxic wastes, and
1o assess the impacts of climate change. These problems
are complex.  Uselul environmental information and
decision  support systems must combine a  solid
foundation in physical sciences with the ability to handle
larpe amounts of compiex data. Increasingly, they must
also incorporate socio-economic variables, social values
and perceptions, and political factors. They require a
muludisciplinary  approach and the integration of
advanced methods with specific domain know -how,
Ongoing efforts to develop generic tools for analysis and
communication of information ard decision support;
seven vears of expericnce in the practical, problem-
oriented pursuit of applications; and a history of
ollaboration with people and institutions from China to
California are ACA’s distinguishing teatures,

ACA started in 1Y85 as a spin-off of an
exploratory project at IIASA dubbed "Dialoguing with
Decision Makers™. The problem addressed was. and still
is, how to get scientifically sound information and
methods of analysis into the policy- and decision-
making process, how o communicate complex
information to both scientific experts and non-technical
users.  Modern  information technology, and, in
particular, interactive models for scenario analysis and
computer graphics, emerged as a promising tool for this
daunting task, building on ITASA’s experience in
modelling, decision support and policy analysis.

The concept proved valid. Since 1985 ACA has
developed custom software for application to a wide
range of places and problems, from the River Rhine to
the Mckong River, from local air pollution to global
climate change, from toxic chemicals o regional
development.

The first test of the concept was a project for the
Commission of the Europcan Communities Joint
Rescarch Centre at Ispra, ltaly. The task was 1o compile
computer-based  tools  that  could  support  the
implementation of the so-called Post-Seveso Directive
of the EC, regulating industrial risk asscssment,

The  result was TRiIMS, the  Ispra Risk
Management System. IRIMS integrated several databases
and simulation models with a fully menu-driven graphi-
cal user interface. Models of air, <nifee water and
groundwater of chemical production and transportation
were linked to databases on hazardous substances,
indusirial processes and waste streams, and  major
accidents. Throughout, the emphisic was on case of use.

[RIMS  quickly attracted attention,
Demonstrations of the prototype led 10 follow-up
projecisin the USA, France, China and the Netherlands,
These applications of TRIMS included a geographic
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information system, or GIS - a tool that would become
a central component of ACA's software - and the first
integration bv ACA of relational databases together with
a GIS and an interactive simulation and optimization
model.

The step-by-step improvement of the ideas tested
in IRIMS would become a hallmark of ACA. In the
Netherlands, what began as a modest tool to analyse risks
in transportation of chlorine has evolved into a fully
integratea  environmental information and decision
support system.

When ACA  needs to supplement in-house
expertise, it turns to outside collaborators. One of the
first examples was in 1987, when the US Burcau of
Reclamation  sponsored  a  development  of  the
groundwater model of IRIMS. ACA teamed up with
hydrological experts at the Institute for Mechanics of the
German Academy of Sciences. Together they linked a
finite element model with extensive graphical editing
facilities and model output animation to produce a truly
interactive groundwater model.

On behalf of the US Environmental Protection
Agency, ACA also worked with the University of
Colorado at Boulder on surface water quality models for
the assessment of environmental risk of toxic substances.
Again, ACA’s role was to integrate dynamic simulation
modcels, databases, and GIS comronents into a
homogeneous, user-friendly interface: to make a
complex system casy to use and understand.

New projects steadily broadencd ACA’s range of
experience, while newer computer technology made it
possible to build increasingly complex yet cfficient
systems. In a case study of heavy gas dispersion for a
chemical company, several models of different degrees
of complexity and resolution were coupled. In 1986
work began on a more claborate project, a collaborative
effort with Chinesc scientists to integrate 16 major
models and databases into a tool for integrated regional
development planning in the coal-rich province of
Shanxi.

The focus of the sysiem was coal: mining, the
cnergy sector, transportation, and heavy industry were
considered, but also agriculture, the environment, and
natural resources, particularly water. Economic models
in the system included both traditional input-output
models and a new method of qualitative simulation based
on cross-impact analysis or an expert system for site
suitability assessment.

From the first stages, researchers, scholars, and
officials from Shanxi Province and from the State
Science and Technology Commission in Beijing were
involved in the design of the system; end-user
involvement and on-the-job training remain important
parts of ACA’s approach. In this international,

intercultural setting, the use of computer graphics as a
universal language took on a now importance.

A prototype urban environmental information
system developed in 1989 for the city of Hanover,
Germany, included a number of firsts for ACA. Project
members integrated satellite imagery into the GIS. On
the modelling side. they implemented a new ground-
water model developed by the University of Hanover.

The Hanover project also allowed ACA to explore
new interactive graphical user interfaces, made
possible by the development of more powerful
computer workstations and the transition from the
onginal SIGGRAPH Core graphics standard, via the
Graphical Kernel System, to the X11 Windows System.
The new window-oriented graphics standards allowed
more dynamic interaction and editing capabilities,
while pseudo-3D visualization was added to the
animated model output. Hypertext structures were
developed and added to the model and to the database
interfaces, providing the user with more help and
explanation.

Each of these tools has since been incorporated in
other systems. Each ACA system is customized for a
specific institutional framework, but all the systems
share a basic set of generic software tools. Tools that
work well in one setting can be reapplied to another.
Onc example is a multi-criteria decision support tool
first used in 1985 in a system to select paths for
transportation of harzardous materials at minimum risk.
The core algorithm, developed by ITASA’s System and
Decision Sciences Program, was subsequently used in
systems dealing with other sorts of problems. In 1990 an
improved version was implemented jointly with
Tsinghua University, Beijing, in a project involving
management of air quality and energy development in
ctties in China.

More recently, ACA has added rule-based expert
systems and artificial intelligence components to iis kit of
generic tools. An opportunity to develop expert system
technology emerged from a project for the Mckong
Sccretariat in Bangkok, Thailand. The task was to build
tools to assess the cnvironmental impact of water
tesources  development  projects; rule-based cxpert
systems were seen as a way to operate effectively with
severely  limited  data. Checklists  of  potential
cnvironmental impacts compiled by the Asian
Development Bank were used as a starting point.
Experts from the Mckong Sccretariat provided many of
the rules for the system’s knowledge hase.

Later the same expert system methodology was
used in a pilot system for the Swedish Board of
Agriculture involving agricultural water usc and
pollution. This casc study, unlike the Mckong project,
has vast amounts of agro-statistical data; the expert
system helped users make sense of i,




These developments of expert systems tools led to
a new concept: embedded artificial intelligence. Small
expert system componenis could now be integrated with
the stmulation models and the user interface. Their task
is to help the user compile complete and consistent input
information, and to guide the system’s operation. They
act as built-in expert advisers - something of great value
Lo users.

One application has been in ACA's Chmate
Impact Assessment Expert System. The system combines
a global GIS and expert system with very large databases
of global coverage. on topics such as basic geography,
population, vegetation and soils, climate, and water
resources, as well as the output of several general
circulation models.

The svstem was also linked to the IMAGE model
of climate change developed by the Dutch Mational
Institute of Public Health and Environmental Protection
(RIVM).  An interface using embedded artificial
intelligence helps the user to set consistent assumptions
and policy variables in defining scenarios of global
change and development. The interface includes a
hypertext-based system to explain the model. The
IMAGE model itself can be run interactively and its
output vicwed in graphs or as topical maps in the global
GIS and mapping system.

Following ACA’s work on applied artificial
intelligence, the Austrian Research  Foundation
sponsored a study in machine learning. Monte Carlo
simulation was combined with e¢xpert system tools in an
attempt to "learn” a simplified and general description of
a complex system from many examples of the system’s
behaviour. To generate the learning examples. another
ncw technology was adapted:  distributed parallel
processing. Like many other basic rescarch elements of
ACA, the parallel processing ideas evolved as part of
[HASA’s Young Scientists Summer Program. (A further
article describes some of ACA's current work on
environmental models and decision support systems in
waler, air, and risk. While the range of applications is
wide, the projects have much in common: working with
rcal users and clients world-wide; the integration of
numerous sources of information and state-of -the-art
tools; an interactive interface that is easy to usc and
allows the user to concentrate on the task at hand
rather than on the technicalities of data management;
sophisticated graphics that allow users to see and
understand at a glance; and built-in intelligence that adds
expert know-how 1o software.)

ACA’s focus is on the interface between user and
computer.  Efforts to develop systems to support
decisions regarding complex environmental and socio-
technical systems arc guided by a few principles:

Integration - systems consolidate information and
tools from different institutions and disciplines.

Interaction - they encourage users to define and
explore problems incrementally and give quick answers.

Intelligence - software "knows™ not only about
possibilitics and constraints, but also  about the
application and its context.

Visugiization - sophisticated graphic displays
allow users 1o see spatial and temporal relationships and
to develop an intuitive understanding of problems and
solutions.

Customization - systems are based onr the end
users” views of the problem, their language. experience
and nceds; end users are directly involved in the design.

Current research topics include:

Hvbrid information and decision support systems -
in particular, the integration of databases, numerical
models, spatial information systems, and expert system
technology.  Widc-area nctworking and parallel
processing are two relevant emerging technologies. The
main objective is efficient management of very large
and complex sets of data and information.

Qualitative analvsis, symbolic simulation and
approximate reasoning - expert systems, their integration
with numerical methods, hypertext  structures,
geographic information systems and forms of knowledge
representation.  The objective is to develop formal
methods for the use of qualitative, unstructured
information.

Sciertific visualization, animation, interactive
graphics and user interface technology - problem
representation languages for multi-media system, using
a combination of numerical, textual, and graphical and
sound elements that arc intuitively understandable. The
objective is the cfficient communication of scientific
information to a broad range of users. (Source: Options,
December 1992)

Lasers boost optical signals across the Caribbean

The Caribbean will be the first home for a new
generation of submarine fibre-optic cables that boost
signals on their way with a form of laser built into the
fibre itsclf.

Optical signals invariably wcaken as they travel
through long-distance fibre-optic cables. At the
moment, cables have electronic amphfiers spaced along
their length.  These convert the optical signals into
clectronic form, amplify them, and convert them back
into optical form.

Part of the ncw Americas-1 cable, between
Florida and the Caribbean island of St. Thomas will use
all-optical amplificrs, which boost signalsin the cable
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itself  without converting it to electronic form. This will
allow each pair of fibres to carry 2-35 billion bits of
information per second, nearly five times the capacity of
present fibre cables with electronic amplifiers.

The 8.000-kilometre system. being installed by
AT&T Submarine Systems, will link Florida, St. Thomas,
Trinidad, Venczuela and Brazil. It will usc optical
amplifiers only for the 1.800-kilometre segment between
Florida and St. Thomas. Conventional fibre amplifiers
will be used farther south. Work will start by the end
of 1993, with the system going into operation in
September 1994,

Mecanwhile researchers at Bell Communications
Rescarch in Red Bank, New Jersey, have taken a big
step towards making a single chip which could send
many different signals down the same optical fibre by
using different wavelengths of light - so greatly
increasing the fibre's capacity. A group led by Chung-
En Zah has made a chip containing 21 lasers plus the
optics necessary to combine their output into a single
cptical fibre.

Sending many signals through the same fibre at
different wavelengths requires a different laser for each
waveleng:k.  Other groups have integrated up to
27 semicond . or lasers on a single chip. but they used
scparate fibres to collect light from ecach laser. The
Bellcore group added waveguides to the chip and a
device called a star coupler which combines the beams.

Producing an output in a single fibre is vitai
because conneccting many fibres to a chip with the
necessary precision is very expensive.  But the star
coupler is not without drawbacks. It weakens the signal
by a factor of 100 (20 decibels), a loss that Zah offsct by
adding an optical amplificr to the fibre after it leaves the
chip. This boosts signal strength by more than a factor
of 100. He hopes 1o replace it with a semiconductor
amplificr, which could be integrated on the chip.

Problems in dissipating waste heat gencrated by
the chip and in connecting the fibres have prevented
other groups operating more than one laser at a time.
Zah's tcam has operated 15 at a lime using an 18-laser
array, and is now working 1o test the 21-laser array.
(This first appcared in New Scientist, London,
12 December 1992, the weekly review of science and
technology.)

High powcer and low voltage new chip for portables

Longer battery life and lots of processing power
for notebook PCs are promised by Intel with the launch
of its 486 SL. microprocessor.

The chip runs at 25 MH7 and is, says Intel, a
486 DX microprocessor that only neceds 3.3 volts to
operate, and so consumes less charge from a battery.

This means that a notebook computer based around the
chip can operate for a longer time.

The 486 SL is a full 32-bit chip. meaning it can
crunch data more quickly. It also has a maths co-
processor built directly into it and an eight- Kbyte cache
memory aliowing it to calculate data at a higher speed.
(Extracted from Computer Weekly, 19 November 1992)

Shock protection for portable PCs

As PCs shrink in size they become more
susceptible to the cffects of shock that result in the loss
of data from its hard disk. Once data has been lost in
this way it cannot be recovercd, even by the use of
software.

To overcome this, disk drive maker Seagate has
developed a technology called SafeRite that prevents
data loss by detecting a critical shock cvent, and halting
data transfer until operating conditions are safe again.

Standard drives have an operating shock tolerance
of about 10Gs. The shock received to the system from
seemingly minor events is often much higher than the
unknowing user expects.

SafeRite allows drives to receive operating shocks
of up to 100Gs, providing much higher resistance to the
adverse effects of shock.

There are a number of features that can be
incorporated into a disk drive to offset the effects of
shock.

Auto-save features can help prevent the loss of
data by automatically saving work at regular intervals.

Unfortunately this feature increases the
opportunities for the device to be jarred during write
operations, because the system is accessing the drive
beyond the user’s control or caution.

Write-caching and "lazy- writing” architectures
increase system performance by temporarily placing data
intended to be wriiten to the drive into a reserved arca
of memory. Since the data is "wrilten” to memory, the
entirc transfer completes faster, resulting in faster
responsc times for the system.

£is the system cache fills, older data has to be
written to the drive to make room for current data to be
cached. Multi-tasking appiications are also cache
intensive and greatly increcase drive activity as
background processes complete their necessary drive
access.

In all of these sitvations, data is held in memory,
and written to the drive as conditions permit. Sincc the
drive is often active beyond the user’s control, the
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mcasures cannot castly guarantee a steady environment
for system operation.

SafeRite drives dramatically increase the margin
available 1o the user for increased data integrity in high
shock environments. When the drive is subjected to
severe shock, SafcRite instantly senses the unsafe
condition, and halts data transfer untuil the event has
passed. This ensures that data on the adjacent tracks will
not be overwritten.  (Source:  Electronics Weekly.
18 November 1992)

The systems angle to re-engineering

The chemical industry, coming to terms with the
global naturc of its business and the steadily increasing
demands of regulatory compliance and quality
management, is implementing fundamental changes in
business processes. Much of this activity, dubbed
re-cngincering, deals with a strcamlining of data
collection and reporting in the creation of high-speec,
integrated global enterprises.

The term re-enginecring, however, may be
misleading in that it is not usually perceived as strictly
an enginecring issue. It is more a matter of high-level
management instituting a corporate vision of the business
process. That vision, however, must be supported by a
highly technical infrastructure, and several major
chemical companies report that management has
increased its involvement in configuring computer and
control systems as enablers of high-speed global
enterprises. As such, the quick-payback-driven, point-
solution approach to invesling in computers and
controls - onc that has often resulted in segregated rather
than integrated information systems - is giving way to an
ongoing intcgration of databases and downsizing of
computer operations. The criteria for investment is now
one of implementing the changes necessary to compete
globally past the year 2000.

Technologics necessary (o integrate management
information systems (MIS) with controls in a multisite -
indced international - network already exist. This is
evidenced by two displays of world-wide chemical
operations opened in 1992, intended to illustrate the
systems angle to re-cngineering using commecrcially
available products. They both showcase a priacipal
goal - the onc-phone-call answer to any customer
question facilitated by the responsiveness of an
integrated, real-time information system accessible to
order processing, manufacturing, shipping, and other
crucial business divisions, as well as laboratory and
testing operations. The demonstrations also incorporate
client-server architecture, a network of PC workstations
operating from distributed servers rather than from a
central mainframe.

The concept of systems integration has advanced
considerably in the past four years, as open architectures

and common communications protocols fustered a
greater avatlability of off-the-shelf software.

On the implementation level, the integration of
controls and MIS is facilitated by a vigorous and
longstanding movement towards open systems and
common communications protocols. The ISA. for
example, has committees studving standards of
interoperability, from remote field data collection to the
highest level of financial reporting. In gencral. a three-
tier architecture is evolving, constituted by a middle
layer, commonly referred to as the manufacturing
execution layer, that serves the information needs of the
MIS at its highest level with the appropriate information
from the most remote digital control monitors.

Information systems integration still has some
sticking points. For example, the ISA standard process
is a long one. In fact, frustrated with the pace of ISA’s
SP 50 ficldbus standards committec, a group of vendors
led by Fisher, Rosemount (EdenPrairie, MN), Siemens
Corp. (Atlanta), and Yokogawa Electric (Atlanta) has
announced an effort to develop their own interoperable
ficldbus using preliminary SP 50 data. One of the
biggest obstacles, however, does not involve technology.
As with the breakdown of iechnology barriers, there is
the need for a "visionary champion”, to engincer a peace
between controls cngincers and financial managers as
they evolve towards sharing a common database on an
integrated global computer system.

In the final analysis. while increased cefficiency is
likely to result in an acceptable payback for most of the
systems upgrades undertaken as part of re-cngincering,
a fundamental shift in strategy and expectation must be
undertaken by those who sign off on capital investment
in computers and controls. Scveral sources claim that
since projects will likely roll out on a plant-by-plant
basis, 12- to 18-month paybacks for cach incremental
investment will not be unheard of. What matters most,
however, is the collective effect of systems renovation
company-wide. In this regard, investment will be
driven more by the highest -level business strategy rather
than by the appeal of breakthrough technologies for
limited application. (Extracted from Chemical Week,
25 November 1992)

Silicon chip may aid human {crtilization

With an unusual marriage of computer chip
technology and biology, rescarchers hope to improve
the current success rate of in vitro  fertilization
methods.

Rescarchers at the University of Pennsylvania's
medical centre said they developed a low-cost silicon
glass chip with miniature pathways that scrve as an
"obstacle course” and help sclect the healthiest sperm for
such fertilization techniques. Current mcthods, which
cmploy slides or test tubes, have an overall fertilization
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stceess rate of less than 25 per cent. (Source: The Asian
Hall Street Journal. 23: 24 Apiil 1993)

Sensing a market for airbag-activation

As clectronic components find broader niches in
cver more svstems in the world, the need for sensors to
measure how systems operate increases. One such sensor
receiving heightened attention is the acceleration seasor.
Its clatm to fame comes from the push by auto makers
to provide multiple airbags in passenger cars. With two
or more airbags. the need for low-cost. small, light-
weight. reliable sensors to tell the airbag-activation
system that the car is decelerating is great. Acceleration
scpsors have other uses, including navigation, robot
con’rol, acrospace safety systems, among others. (Source:
Electronics Weeklv. 5 May 1993)

Venture to rescarch tungsten deposition

A Belgian university and Silicon Vallev company
are teaming up to rescarch tungsten-based chemical
vapour deposition technology used in making advanced
circuits.

The Genus 8700 system is the result of a joint
effort between the Interuniversity Microclectronics
Centre (IMEC) at the University of Leuven, in Belgium
and US-based Genus Inc.

The chemical vapour deposition (CVD) tech-
nology will be used for basic interfacial studics and for
research on impurities in tungsten silicide. Results will
be used to best utilize CVD processes and to develop
new technology for use in next-generation cquipment.

The Genus 8700 system s targeted at tungsten
silicide production and research. Genus calls it the best
choice because it can be incorporated directly inte most
of the world's wafer fabrication lincs.  (Sourcce:
Electronics Weekly, 21 April 1993)

Custom designed modules

Custom designed modules with up 1o 60 separate
circuit lavers in a standard surfacc mounting device
(SMD) should drive down component counts and
production costs when they are introduced by Murata.

The multilayer modules, which are already used
in miniature consumer clectronics designs such  as
camcorders and pocket telephones in Japan, will be
available in the summer,

Murata is planaing standard parts such as filters
up to 20 poles and delay lines up to 10 ns, but the
technology has the potential to combine printed thin film
techniques with SMD transistors and  barc-mounted
chips in custom designed modules 2 mm tick and
50 mm? in arca. Each ceramic substrate layer is less than
100 microns

A multilaver RF amplifier measuning 4.1 x 5.5 x
35 mm s under development for mobile telephone
handsets.

Key to the 3-D surface mounting devices s the
ability to print the nickel edge clectrodes around the
angles of the SMD. These and the multilaver thin film
design reduces component counts and more importantly
the number of solder joints. which increases rehability.

Applications could include redesign boards 1o
meet the new EMC regulations. Each module can be
individually isolated with copper shields on top and
bottom lavers. (Source: Electronics  Weekly,
21 April 1993)

Sun Sparcs designs based on version 9 architecture

Workstation maker Sun Microsystems is working
on designs of microprocessors conforming to the latest
(version V) release of the Sparc microprocessor
architecture. Early silicon can be expected next vear.

Verston Y, announced by Sparc International at
the end of 1992, defines 64-bit addresses and data word
lengths. It also allows code written for existing 32-bit
Sparc architectures to run unchanged on new 64-bit
implementations.

Sun’s 64-bit processor will be called the
UlraSparc. A silicon manufacturer has not yet been
announced, but industry sources suggest it may be
Fujitsu, a leading manufacturer of existing Sparc
MICTOProcessors.

The UltraSparc will be  heavily  pipelined
(four stages) to increase the number of instructions

issucd per clock cycle.  (Source:  Electronics Weekiy,
21 April 1993)

V. SOFTWARE

Improved crosstalk analysis tool

Smart crosstalk analysis software that uses timing
imformation derived from simulation to reduce false
error predictions has been developed by Cadence, the US
design tool firm.

Crosstalk analysis tools take a software description
of the tayout of a circuit board or multi-chip module
and cstimate the amount ¢f signal pick-up hetween
tracks. They do this by using modcls 1o calculate the
ficlds generated by tracks, pins and other clements when
a signal switches from low to high or vice-versa.

The flaw with traditional tools, says Cadence, is
that they assume all signals on adjacent tracks can
generate crosstalk. This can overestimate the problem by
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a factor of ten, since in practice many signals wall switch
dunng a time interval when adjacent receivers are not
sensitive.

As a result, engineers have to go in by hand after
the tool has finished to sori out the real problems from
reams of false alarms.

Cadence’s tool. Design For Signal Integrity. avoids
this by taking into account real signal iming informa-

tion. (Source: Electronics Weeklv, 31 March 1963)

A window on the UN system

UN-EARTH, the user-friendly, PC-based
package devised by ACCIS o answer all kinds of
gucstions on the United Nations system, is on sale.
UN-EARTH, introduced to readers in the May 1992
ACCIS Newsletter, offers fast access to data from many
sources in the UN system, its structure, and its activities
across the globe.

UN-EARTH is designed for use by a wide
constituency of administrators, managers, information
professionals in international agencies, government
departments and the private sector, rescarch workers,
journalists and students - anyone, in fact, who needs at-
a-glance access to the facts on what the UN system does,
and where.

The package combines selected contemporary data
on the entire United Nations system. It is menu-driven;
users can sclect appropriate elements to answer a wide
range of inquirics. Information can be found on the
objectives, membership,administrative offices. informa-
tion services and databases of the organizations and
agencies. In addition, tabulated data can be retrieved on
their human resources, development projects and
cxpenditure.  This tnformation can be sclected and
viewed in full-coour displays, by organization, by
country, region, politico-cconomic grouping, or globally.

Information can also be retricved by country,
indicating a country’s membership of, and missions to
the United Nations system, as well as United Nations
svstem  representation,  information  services  and
document collections in that country,

The results of a search can be printed siraight
away, or the data can be downloaded to a text file for
further processing in the preparation of reports, statis-
tical tables, rescarch, mailing lists, elc.

While not intended 1o replace access to, or
consultation of the extensive publications of the
United Nations and its agencics, UN-EARTH provides
a gateway 1o those sources which may be consulted for
more substantive information.

Installing and using UN-EARTH could hardly be
casicr. Once inside the program, the uscr is presented
with five main menu headings. They are: UN System;
Organizations; Countries; Areas; Development Activities,
and Resources. Each of these heads a ladder of sub-
menus of fering access to different keveb of infermation.
Navigation is by cursor, page-up and page-down keys.

The manualaccompanying UN -EARTH provides
astraightforward and casy - to- follow guide to getting the
most from the program. Within minutes of starting up
the system, the user is amply equipped to extract any
subset of information, from the simplest to the most
complex. In the event of any confusion, a help facility
1s only a keystroke awav.

Sample scarches of many kinds are shown in the
manual, which give some i1dea of the scope of the
software as well as showing how to use UN-EARTH 10
its full potential. For cxample, a simple search is:
"What are the United Nations Special Missions and
where do they operate?” whereas a more complex
inquiry might be "How many Bra:ilian nationaiz hold
regular budget Professional posts in UNESCO?" or "What
perceniage of goods and services procured by the
United Nations syvstem originated in the developing
countries?”

ACCIS has developed UN-EARTH in response
to demands for quick access to factual data on the
United Nations system. Benefiting from its unique
inter-agency position, ACCIS has been able to draw
upon many data sources, both within and outside the
United Nations system.

Much of the matenial presenied in UN-EARTH
is alrcady available from ACCIS, forming the basis of its
publications, the Register of development activities of
the United Nations system, and the Directory of
United Nations databases and information services. To
this core has been added information obtainzd from the
Inter- Agency Procurement Services Office TAPS0), and
from various official publications in the United Nations
system and Member States.

Thus, although all material extracted is alrcady
publicly available, ACCIS has devised UN-EARTH to
bring the data together in onc convenient, user- friendly
package.

Version 1.0 of UN-EARTH comes on two dis-
kettes, which, because the files are compressed, must be
loaded onto a hard disk. The disk must have about
12 Mb frec, although future versions of the program are
expected to need only around 4 Mb. The program runs
on PC-compatible microcomputers with 630 K of
memory, of which 500 K must be available when
UN-EARTH is in use.
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UN-EARTH (UN Sales No. GV.EY3M) s
available. price S8 (a discouat s available for orders
within the UNsystem). from UN Sales Offices 1n
Geneva and New York. A 1993 update s being
discussed.  (Source: ACCIS Newsletter, Vol 10, No. 5,
January 1993)

User-friendly PCs

The new generaiion of computers appeans to offer
the ultimate in user-friendhiness:  users can now give
instructions to thetr PC in evervday language. and it is
possible to dictate a letter straight on to the computer.

Apphied Voice Technologies (AVT). 2 London-
based software house. has developed a product called
VoiceServer. a Microsoft Windows-based  program.
which allows the user to command and control other
Windows applications by voice. It s a speaker-
dependent voice recognition system: users have to enrol
their own custom-built vocabulary.

"The system will work with any Windows
application”, explained Mark Redwood. managing
director of AVT. "It saves the user having to use a
kevhoard. More importantly, he does not need to wade
through 2 complex menu structure to carry out a
relatively straightforward command. The user simply
says. for example, ‘bold”. “nalic’ or “centre’, and the
system does 17 VorceServer is clearly aimed at the mass
market, at a price of £240 plus VAT,

Potential applications for such systems are endless.
The disabled would obviously benefit. They could be
used where users need to keep their hands free, for
cxample by scientists, technicians or dentists and
surgeons. At the other end of the scale Logica
(Cambridge) is the lead partner in the Sundial (speech
understanding and dialoguc) project, which is one of the
largest European collaborative  projects in speech
technology, involving partners from France. Germany,
Italy, Sweden and the UK.

It aims to develop the next generation of
compulter systems, which will be able to hold interactive
telephone  conversations on subjects such as train
timetables, flight arrivals and departures, and to make
ticket reservations. It is planned that programs will
recognize a vocabulary of about 2,000 words.

Mcanwhile, Apple Computer is working on a
voice interface project code-numed Caspar. Few details
have been revealed, but a spokesman said Apple
cxpected the technology to bhe used in its products
before the end of the year. (Source:  The European,
{8-21 March 1993)

Firm develops computer virus defence system

An anti- virus system, employing the usc of cards,
has been developed in China. The new system, known

a AVC-IL has certain new  features. It can
automatically check two different types of computer
virus whilke carrving out other functons such as
automatic climination and filtration of computer viruses.
By the use of these cards in handlhing cross-
contamination, the infected program can sull operate
normally. The application of the cards does net affect
the resources of either the software or hardware offered
by the system.  Operation of the svstem retains its
normal speed and there are no ill-effects from use of the
cards, which can be widely applied to various kinds of
clectronic publication and editing systems.

A Baijing high-tech company. a subsidiary of
the China Huaneng Group. donated a batch of the
cards to more than 20 journmalistic entities here.
The company was founded in 1985 and specializes
in the development of electronics.  biological
cngineering. communications projects. new matenals
and technological components. {Source:
Zhongeuo Xinwen She. 11 March 1993)

Data mining

Netmap is an example of “data mining” or
"knowledge discovery”, a software technique for
uncovering information buried in databases. A database
1s a store of information structured in such a way as to
specifv relationships between certain items.  For
example, names of mortgage applicants will be linked to
their present addresses and to the addresses of the
houses they want to buy. Details of lawyers, surveyors
and so on might also be linked to the applicant. or to the
house.

Using this structure, conventional techniques for
interrogating databascs can quickly find a particular item
or group of related items of information, such as all the
details of a mortgage applicant from a customer
reference number. But as daia accumulate in a database,
so patterns, trends and correlations may  develop.
Standard query techniques are not designed to seck out
such relationships and so, for example, would be unable
to find the common link between those mostgage
applicants who defaulied on their payments. Netmap
and other data- mining soltware systems arc designed to
look for just such implicit, previously unknown
information, sccking out unspecificd linkages hidden
within the databasc.

Both the number of databases and their contents
are growing fas. By 1989 there were an estimated
S million databases world-wide. The 1otal amount of
information in the world is cstimated to be doubling
every 20 months, and much of this is being stored in
computer databases. The human genome project, for
example, will gather thousands of bytes of data for cach
of the three billion genctic bases.

Interest in scarching  databases for  implicit
information has bheen growing as the data themsclves
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have accumulated. One of the first notable systems was
developed in the late 19705 at Stanford Uriversity in
California.

Cailked MctaDendral. it inverts the idea of an
expert system in that 1t sifts through cxisting data and
attempts 1o deduce rules that are imphiat in the data
but arc not known. MctaDendral cxamines mass
spectrometry data generated by known molecules and
makes rules that Dendral can apply for identifving
compounds.

Since then, data-mining techniques have been
applicd 1o databases containing a2 wide range of
information including medical, manufacturing. social.
financial and scientific. For example, the Californian
company [IntelhigenceWare has used its data-mining
package. called IXL., to solve a problem for a company
plagued by persistent failure in the computer disk drives
it was manufacturing. IntelligenceWare subjected the
database of manufacturing data to the scrutiny of IXL,
which deduced the following rule: "If error code = A301
and process = MBI16 then 80 per cent sure operator =
3373837, Further investigation revealed that one
operator, number 337583, had not been properly trained
and was indeed the cause of the faulty disk drives.

Other techniques used in data mining include
probabilistic theories, Baycsian statistics and neural
networks. Bayesian logic i1s a way of working out the
mast likely reason for something based on a knowledge
of its effect. It allows the calculation of likely rauses
even where there are many factors involved. Neurai
networks are computer systems which mimic the human
brain. They consists of arrays of simple, interconnected
processing units which operate in parallel.  Neurai
networks can be “trained” (o discover patierns in data: if
they are given a number of examples of data patterns,
they will then scarch for similar patterns in new data.

Although knowledge - discovery packages produce
valuable results, many suffer from being “hlack box”
techniques in that the user sees only the result and has no
opportunity to interact. Interactive systems where the
knowledge analyst is part of the discovery process give
the best results. Few systems, however, have facilitics
for visualizing the data. Netmap does, and it has an
interactive system which allows the users to cxercise
their own expertise.  Because of this, and its striking
performance in secking  out  previously  unknown
information, Netmap is generating an unusual level of
excilement among compuler professionals who are
immunc to most claims of exponential technical advances
and "gee-whis” products.,

The origins of Netmap lic in organisational
analysis  and  engincering  rather  than  knowledge
discovery.  In the late 1970s John Galloway, an
Australian cconomistand engineering enthusiast, became
interested in ways of identifying the informal tcams that

emerge within organizations and which often controland
drive their operation.

Galloway developed a method that uses a circle
instcad of a branching tree as the basic graphical deviee
for describing an  organization’s structure.  The
circumference of the circle s divided into a number of
groups. one for cach department within the organization.
The individuals in cach department are represented by
nodes within the group.  Where relationships exist
between subgroups or individuals, lines are drawn across
the circle to hink their nodes. He called this technique
for mapping networks of relationships a Netmap.

Galloway zbo devised a means of gathering data
for his analvsis quickly and from as wide a sample of the
orgamization as possible.  Again his method was simple:
a questionnaire which asks coacise questions about
cmployee communications.

Netmap causes the informal groups within the
organization to cmerge by applving a clustering
algorithm to the data. The algonithm clusters together
those individuals who communicate most with cach other
in getting their jobs done. The chart can then display
the links connecting these informal groups. In addition
to the main circle, Galloway provided for “satellite”
circles which can show relationships within subgroups in
greater detail.

The Netmap chart, with its nodes and links
borrowed from engincering design, 1s a simple. clegant
but remarkably powerful way of representing relation-
ships.  Complex organizational structures can be
expressed with clarity, and the visual presentation allows
users to apply their expertise lo interpretation and
analysis. Furthermore, the software allows the user to
take different slices of the data, and so display
altzrnative views of the same information. (This first
appeared in "New Scientist”, London, 9 january 1993, the
weekly review of science and technology.)

Baking with software is a picce of cake

Software developed in the United Kingdom is
helping bakers bhake the perfect cake in double quick
time.  The computer program, developed at the
Flour Milling and Baking Rescarch Association in
Chorleywood, Hertfordshire, allow cake rescarchers to
predict how long a new type of cake will last on the
shelf before going mouldy, simply by analysing the
ingredients.

The inventors are working on two other programs
which, together with the mould- predicting system, will
form the world’s first “cake cxpert system”,

The system recently won third prize in the
Deparstment of Trade and Industry’s Manufacturing,
Intefligence Award. Several of the systems have already



been sold, at a cost ¢f £950 cach.  One customer
saved LISU00 in development time in the first year
alone.

The propram has five separate partss one deals
with baked solid products. such as cakes and pastries;
another deals with unbaked fillings, such as crcams and
marshmallow; one with baked fillings, such as those tor
apple and meat pies; and one with so-called "high fruit
products such as Christmas puddings and wedding cakes.
The final part combines data from any of the other four.

Ultmately. the project’'s kaders hope to wed
ERH-CALC with two programs  under
development at the Association. One program diagnoses
faults in products. such as a sinking cake. The system is
designed to analyse the fault and suggest alterations to
the recipe that will overcome the problem.

other

The other program compares experimental recipes
with established recipes for particular types of cakes or
cake products. From this comparison, the rescarcher can
predict whether the recipe will produce the tvpe of cake
cavisaged.  (This first appeared in New Scientist,
London. 19/26 December 1992, the weekly review of
science and technology)

FEuropcan usess get raw deal on software

European users are paying over the odds for
software compared to their US ~ounterparts.

Independent researchers have examined the cost
of US desktop, enterprise and networking software
products in four Furopean countrics. They found that
base prices for many products - especially commodity
PC sofiware - varied from US list prices by as much as
200 per cent.

The [ive-month investigation of pricing policies,
commissioned by US magazine Information Week . found
some European users had to pay up to three times the
licence fees paid by US customers.

US suppliers say they face higher business costs in
Europe and must spend moncey to modify software for
different countries, Stiff competition has also pushed
down prices in the domestic US market.

Some companics, including PC software giant
Borland and database supplier Ingres, offer standard
prices across Europe.  Others, such as Computer
Associates, are examining a pan-European pricing
policy. (Source: Computing, 10 December 1992)

Global data network

A huge bhut largely unnoticed globhal data
communications network operator is sbout to make its

first tentative step in supplying multinational {firms with
data networks. The SITA Groep interconnects the
offices and engincering bases of 430 airlines  in
187 countries.

Unul now. the network’s facilities have been
available mainly 1o airlines. Now the group’s installation.
maintenance  and  facilities  management  services
subsidiary. London, England based International
Telecoms Services (ITS). plans to offer uts expertise
to all comers. (Source:  Electronics Weekly,
2 December 1992)

Users give thumbs up to object-oriented programs

A survey of 130 users, carried out on behalf of
Cocking & Druy. the UK distributor of the Smalltalk
object development environment, found most were
confident that object - oricnted programming was already
suitable for use in live applications development work
despite its relative immaturity.

More than 60 per cent were planning to invest in
object technology next year, with C++ and Small:alk
emerging as the two most popular programming
languages. Nearly B0 per cent said object technology
had cut their development timescales, and 73 per cent
said it had reduced maintenance costs.

But there was some disagreement among
respondents about whether the technology simplified
application design. Systems are built using customized
versions of pre-defined basic objects.  The design of
these can he complicated.

The findings of the survey have been backed up
by the experiences of object technology users.

Investment bank UBS has successfully developed
object-based steck bond applications and plans to
produce a similar risk management system. It was
attracted to objects by the supposed cost and time
savings.

Petroleum giant EIf Aquitaine is staking its future
oil cxploration activitics on a range of in-house
developed  object-oriented  applications  based on
Hewlett-Packard’s Open/ODB object database.  Elf
expects these to reduce the failure rate of oif exploration
activities, which stands at 80 per cent.  (Source:
Computing, 10 December 1992)

UNESCO collaborates with ADONIS

UNESCO's Programme for General Information
(PGil) is instaliing ten ADONIS systems and providing
user training in devcloping countries.  ADONIS is a

(D-ROM  documentation  system  that  allows casy
browsing and scarching of articles.
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Updated weekly, ADONIS draws matenial from
around 370 scientific journals, covering such areas as
biomedicine. chemistry, biochemistry, biocngineering
and biotechnology.

ADONIS has the advantage that it can be run on
celatively  simple  configurations: PC-ATs (or
compatibles) with at kast 640K RAM and 4) Mb hard
disk. with a CD-ROM drive.

UNESCO/PGI offers to cover the sebscription
fees for the first vear on a trial basis to interested
institutions in developing countries, while royalty fees
would be paid by the user. For more information,
contact: Mr. P. Harman, Area Sales Manager, ADONIS,
Moleawerf 1, 1014 AG Amsterdam, The Netherlands.
(Source: INISTE Information Bulletin (publication of
UNESCO  Section of Science and  Technology
Education). Vol. VIII, No. 2, 1992)

Maenitoring the ¢nvironment

Environmental authorities tin UN Member States
now have access to quick and effective help from the
United Nations Centre for Human Settlements (Habitat),
with the launch of a new approach called ViSP (Visual
Scttlement  Planning), which can  help solve
environmental problems.

ViSP's vital principle is the ability to combine
large quantities of various data in a very compact form,
on optical discs. Satellite images, acrial photographs or
video films, slides, paper maps, statistics, text, drawings,
etc., can be used and freely enlarged or reduced in size,
or superimposed on cach other.

The components of the system are not novel in
themselves, but the approach, which was originally
developed by the Technical Research Centre of Finland
(VTT), presents a unique package of commercially
available hardware and software, using optical discs for
storing data.

ViSP's costs are remarkably less than those of
carlicr systems with similar functions, The core
configuration can be acquired for $40,000, while
advanced input/output facilities would bring the cost up
to $75,000,

Launched originally at the 13th Session of the
Commission on  Human Settlements  at Harare,
Zimbabwe in April/May 1991, ViSP has since been used
in scveral developing and developed countries.  The
basic hardware needed for one workstation is a standard
PC or compatible (portable or desktop), complemented
by an optical memory drive, a graphics board, a
multisync screen, a scanner and a graphics printer.

Habitat suggests ViSP for use in projects in
urban management, squatter-scttlement upgrading, fand

inveatories and physical planning. The system enables
tasks that once took months, even vears, to be carried
out in a2 much shorter ime. A major advantage 1s that
the planming process can be started on the basis of
images, even in the absence of any base maps.

When a VISP workstation is fullv operational and
all data have been entered. charts, drawings or plans of
target awcas can be preduced in 2 very short time. The
flexability of this new approach makes it possible - and
cever casy - for decision makers, news media, NGO,
ctc. to visualize planning alternatives and thus promote
pubiic participation to an unprecedenied level.

For further information. contact: Chicf, IAVD.
UNCHS (Habitat), PO Box 30030, Nairobi, Kenva. Tel.
+254 2/7230800/520600); Fax: =254 2°220473/226479.
(Source: INFOTERRA bulletin, Vol. XIV, No. 3)

Network of networks for Latin America

The growth in the last two decades of
Latin American information nctworks, coupled with the
profound global changes, which have occurred in that
time, have led to a rethinking of the concepts on which
information networks have traditionally been based. The
rethinking extends to the nature of the job done by
information specialists.

The training of a new generation of information
professionals capable of taking on the new concepts in
the management and treatment of information, is now a
priority in Latin America and the Caribbean.

These issues were addressed in depth in a seminar
on a "Latin American Network of Networks”, organized
jointly bv the Latin American  Association  of
Development  Financing Institutions (ALIDE), the
Pan American Centre for Sanitary Engincering and
Environmental Sciences (CEPIS), the Latin American
and Caribbean Trade Information and Foreign Trade
Support Programme (PLACIEX) and the International
Development Rescarch Centre (IDRC).  The seminar
was held at ALIDE hcadquarters in Lima, Peru in
August 1990,

Bearing in mind the increasing relevance of the
information and  documentation  scctor  to  the
development and integration of the region, the scminar
drew up a set of guidelines for the "Network of
Networks” project.

The project supports and assists 18 regional
networks. It is designed to set up a mechanism for
promoting an cxchange of expericnce and information
among nctwork participants. It will also initiate joint
activitics on product marketing and information services,
databasc access, communications, training and technical
assistance. Financial support for the project comes from
TRC,
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Among the project’s specific objectives:

- To establish which obstacles limit the
development of markets for information
systems, and o find ways of overcoming
them. Also, to determine the value, costs
and prices of information systems in the
network. with a view to the possibilities of
generating income  for the network of
networks;

- A directory of 1,500 abbreviations and
acronyms in use in the French-speaking
world;

- Geo-documentary profiles of Francophone
countriecs in the South, giving the
documentation. information and electronic
networking situation of some 35 countries.

The CD-ROM is distributed free to institutions
that are members of the BIEF network. For others, it is
available for CDNS 100. Further information on the
diskette is available from BIEF, Ottawa,
Canada K1A OMS. Fax: +1 819/953 8439. (Sourcc:
PADIS Newsletter, Vol. 7. No. 2)

Indian language word processor

A word processing package for Indian languages
incorporating a spelling checker has been launched by
C-DAC. Called Gist Word Processor, it is available in
Hindi and Marathi and will soon be available in Tamil
and Gujarathi. C-DAC has launched different levels of
the package ranging from one level one font to all
standardized fonts for all languages. C-DAC’s other
GIST products include a multilingual database publisher
for converting English databases like bibliographies and
tclephone directories to Indian scripts and an clectronic
subtitle creator which allows creation of subtitles at
home with a VCP and TV. (Source: Business Times,
12 December 1992)

Environment information system going world- wide

After focusing on building up an in-housc energy
and cnvironment information system and using it to
geacrate information products, INTIB’s CLEANTEC
DATA programme is moving into a sccond, inter-
nationalization phase.

The underlying premise of the CLEANTEC
DATA concept is that over 90 per cent of the
information required for improved  environmental
management by industry is extant, but little of it rcaches
small  businesses  in developing  countries. The
programme therefore secks to identify and tap internal
UINIDO and external sources, repackage and disseminate
this information,

The CLEANTEC DATA concept has so tar been
behind the creation of the REED database and internal
network, the launching of an in-house awareness
bulletin, the publication of a guide to irformation
sources on industry and environment and of the INECA
Journal, as well as marketing of the Micro METADEX
database.

Under a $1.3 million programme. a netwoerk of
national coordination "hubs™ is being established to
disseminate and collect environmental information.

These institutions are being selected on grounds of
a proven track record in handling industrial information,
including such factors as experience with computerized
databases and an ability to train information specialists.

As the principal aim of the network is to reach
out to small and medium enterprises (SMEs), the "hubs”
will be expected to identify and work together with
“spokes”, in the shape of bodies in close touch with
industry in both metropolitan and outlying regions. In
this way, it is hoped that the network will be well used
and effectively promoted. The national networks will
market both CLEANTEC products - including Micro-
METADEX, the guide to sources, INECA Journal, and
parts of the REED database - and inquiry services.

This will be done on a2 commercial basis, but with
pricing angled to promotional considerations and the
situation of SMEs in developing countries. Subscription
and inquiry fees are envisaged, as well as charges for
electronic and printed products.  Participants are
expected to obtain an income from their network
activities.

Mecanwhile, action has been taken to promote the
CLEANTEC concept. An information pack containing
an introductory brochure and a set of loos-leaf fact
sheets has been produced and distributed at the UN
Conference on Environment and Development in Brazil.

A {ruitful new source of information has recently
been gained for the programme, in the shape of the US
Environmental and Energy Efficicnt Technology
Transfer Clearinghouse. INTIB has been selected as a
focal point for this system.

The Clearinghouse is an on-linc computerized
information service, developed by the US Environmental
Protection Agency, Department of Energy, and Agency
for International Aid. The scrvice, which is supported
hy cxperienced literature scarchers on a hot line, has
access to over SO0 databases.

It will provide information on publications,
consultants, technology vendors, technology options,
databases  and  other topics. {Extracted {rom
INTIB NET, 1992)
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Soltware and competitiveness in_developing countrics
(Based on a paper by UNIDQO) consuitant Atul Wad)

Well designed software can make an important
contribution to the efficiency of companies in the
developing world.  International competitiveness has
become a central concern owing to trends towards
market liberalization and privatization.

Yet the growing literature on the software
industry in developing countries has paid surprisingly
little attention to the potential role of software
applications in cnhancing the efficicncy of enterprises.
Despite the many examples of software applications that
have made significant contributions to productivity in
various sectors, no systematic study of this experience
has so far been made.

Changing context

The global context for development has changed.
International competition has intensified, and capital and
manufacturing are being globalized.

The pace of technological innovation has
accelerated, and science-based, knowledge-intensive
technology is sprcading.

Niche markets are being developed, and product
differentiation is taking place, on an unprecedented
scale.

These changes are reflected in revised concepts of
cfficiency and productivity, with a shift of emphasis
from economiecs of scale to economies of scope, and
towards flexibility and innovativeness.

With the shift to a new techno-cconomic
paradigm, the traditional competitive advantage of the
third world - cheap labour - may be croded.

To maintain their competitiveness, developing
countries will have to strengthen the process of
technological development and capability building in
their industries, in order to make them more productive.

Developing countrics must evolve international
business strategics. They will require more sophisticated
marketing and market intclligence.  Their firms will
need to define "niches” and windows of opportunity, aad
enter into cooperative arrangements with companies in
other countries, so as to deliver quality goods or services
at the right time and price.

Companics in the South must improve the qualiiy
of their manufacturing processes and products. New
management technigques will be needed in order 10
improve productivity,

These are not casy tasks. As technology becomes
more complex, it becomes harder to assess the merits of
different solutions without some basic resident expertise.

At the same time, a more sophisticated approach
to marketing requires networks, contacts. expertise and
resources that companies in the South can seldom afford.

The culture and infrastructure of support service
organizations in "soft” arcas such as marketing. quality
control and management rarely exist ir developing
countrices.

The role of software

While there has been much concern over the
implications of the computer revolution for developing
countrics, debate has centred on the hardware aspects.

Several countries have made inroads into
manufacturing of peripherals, but the participation of
the third world in the software industry has been much
smaller.

The USA continues to dominate the global
industry, which is projected to cxpand to $340 billion
by 1996. Developing countries account for barely a few
percentage points of this business, although in some
countries the software markets are growing rapidly.

Recent trends in the industry may open new
opportunities in niche arcas, whilst closing existing
options.

One opportunity is presented by the shortage of
trained staff. So called "body-shopping” is offered by
Indian companies that scll cheap labour for software
devclopment via marketing arms in industrialized
countries.

Here, a common problem is that potential clients
arc uncomfortable with arms-length transactions.
Nevestheless, several companies from  developing
countrics have been successful in sclling software
services Lo clients in the North.

Many developing nations suffer from low
productivity, inadequate maintenance, low skill and
educational levels, shortages of materials and poor
supervision of staff.

Damacht and Souder argue that such problems
lend themselves to computer applications.  The latter
benefit from declining hardware costs, can be made
user-friendly, and are mostly standardized. Computer
applications can:

- Eliminate or reduce reputitive tasks;
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- Facilitate productivity control;
- Assist in quality control;

- Improve the quality of information storage,
retrieval and analysis: and

- Support decentralized decision- taking.

However, the rate of diffusion of software
applications 1n developing countries has generally been
slow. This is partly a function of the slow adoption
rate of computer technology, as such. In general, large
corporations and the public sector have heen the driving
force in generating demand for compuier technology,
while small and medium cnterprises have been less
active.

Apart from poor infrastructure and
communications systems, the barriers 10 the spread of
computer technology include: lack of understanding of
the potential benefits; perceived high costs; lack of
finance; security worries; shortage of trained personnel;
and antiquated management structures that do not lend
themselves to computerized methods.

In addition, potential users face a shortage of local
companics capable of delivering software applications
effectively. Many are simply vendors.

In countrics where hardware has been oversold
and under-utilized, there may be a general mistrust of
the technology.

Government  policies that favour exports of
softwarc services. rather than fostering domestic
demand, may also contribute to slow diffusion,

Duspite all these difficulties, software applications
can make a great contribution to  productivity
improvements in developing economies.

Examples of successful applications cited by one
author include:  a Brazilian municipal management
model  that  projects  cash-flow  requircments;, an
accounting system for businesses operating in the hyper-
inflationary conditions of Argentina; an Anglo-Indian
system for monitoring forcign exchange transactions; and
the adaptation in Tunisia of standard software packages
for Arabic speaking countries.

Balanced development

A balanced approach to the development of
softwarc industries in the South would take into account
basic nceds and agriculture, the government sector,
productivity improvement in industry and scrvices, and
software exports,

At the basic needs level, software can play a
useful part in improving the quality of social services,
health care, education and training.

In developing countries, the State tends to play a
crucial role in the economy as a whole. This 1s because
of its purchasing power, and frequently large State
industrial sectors. In addition, the inefficiency of
government burcaucracies is often cited as the main
obstacled to industrial growth. Software can help to
reduce administrative delays.

A balanced approach to software needs to be
based on the generation of a demand for software
services, and enhancement of the supply of inputs, such
as trained personnel.

Despite export concerns, it should be remembered
that an export capability cannot sustain itself without a
strong domestic base. If an "enclave” situation emerges,
the software industry may price itself out of the home
market.

Thus in India, where software engincers are very
highly paid by local standards, small business are unable
to afford software services.

Since the path pursued by the software industry
in the North is itseli being questioned, imitative
strategies will not work.

In future, software will be called upon to
resolve problems that are not amenable to algorithmic
solutions, involve judgemental decisions, require highly
context specific knowledge, do not have ready-made
solutions, or must be addressed in the absence of
adequate data.

New possibilities are opening up. For instance,
there is increasing interest in process control and
monitoring software, based on expert systems, to address
environmental concerns.

Meanwhile, “knowledge-based  engincering”,
which provides a means of storing "product or process
atiributes, rules and requirements” and using them to
gencerate designs, tooling or process plans, is providing
more powerful and flexible design  tools than
conventional CAD.

For the developing world, where design times
tend to be lengthy, this software could assist in reducing
time to market, leveraging cxisting cngincering
knowledge and improving the capacity for concurrent
cngineeting.

Thanks 1o the advances in hardware technology,
it is not unlikcly that knowledge-based engincering



systems  will soon be able to reside in smaller
workstations or even PCs.

Capabilities

Three broad categories of technological capability
can be identified as important for the software
industry:

- Technology sourcing;
- Technology adaptation;
- Technology delivery to ead users.

Technology sourcing is more of an art than a
science, but certain general principles have proved
uscful. Among these are: a horizontal perspective, in
that applications in one arca may be uscful in another, a
plobal perspective; an on-going effort for which a given
person or persons should be responsible; personal
contacts; and careful assessment of the software needs of
domestic industry.

According to a senior executive of a large Indian
software company, sourcing is labour- and time-
intensive.

He said that fairs and exhibitions around the
world were an important source of information.

He told the author that the demand for software
existed on the home market, but the needs had to be
understood, and this was best donc through surveys,
trade journals, manufacturers’ associations and feedback
from sales forccs.

The cexccutive found that large customers
generally knew what they nceded, but smaller firms
were less clear and had to be persuaded.

He stressed the importance of keeping abreast of
technical literature.

Clear procurement policies and mechanisms,

proper costings and realistic prices were also important,
he added.

Finally, the interviewee stressed the importance of
ncgotiating technology acquisition with a full knowledge
of the legal, accounting and proprictary issues.

Technology acquisition ought to be followed by
an cfficicnt process of assimilation, However, firms in
developing countries often spend long, periods adapting
and absorbing ncw software technology.

The samc issue arises on the delivery side.
Adapting softwarce to the specific needs of the customer,

training users, follow-up and troubleshooting are
essential - but custcmers are often left stranded with
software packages they cannot use.

Software in Jamaica

A recent Jamaican study by Gillian Marcelle is
one of the few thorough analyses of a software industry
in a developing country.

According to Marcelle, sources of software tended
1o be: hardware manufacturers (operating systems);
specialist  software  houses; specialized  applications
suppliers, or large distribution firms, mainly in the USA.

Sourcing costs ranged between 03 per cent and
24 per cent of the revenues of the firms studied.

The average level of spending on technology
acquisition was high compared to other sectors in
Jamaica, indicating the relative importance of this
function to the computer industry.

Marcclle found that, while the Jamaican industry
had become very adept at identifying and adapting
overseas technology, and keeping in touch with the
state-of-the-art, the ability to create new or
fundamentally altered products was weak.

To contribute substantially to the competitiveness
of local manufacturing companices, this capability would,

however, be neceded. {Source: INTIB NET, 1992)

An un..<ely couple

At first sight, Cics and Z scem an odd couple.
Cics 1s IBM’s on-line transaction processing warhorse, a
classic of pragmatic commercial software development,
Oxford University’s Z is a formal specification languaee
based on a mathematical notation that employs set theury
and logic to build abstract models.

Yet the application of Z to Cics won a 1992
Qucen's Technological Achicvement Award for IBM's
UK Hursley Laboratory and the Compuling Laboratory
at Oxford University, Z was used to help restructure
core clements of Cics in developing its ESA version 3.1
and for the retrospective specilication of standard Cics
interfaces.

In the next phase of their collaboration, 1IBM and
Professor Tony Hoare's Programming Rescarch Group
at Oxford are focusing on a project called Clean/Z. This
will explore how the quality of software developments
can be crihanced by combining Z with Cleanroom and
literate programming methods.

The Z notation was inspired by French mathe-
matician Jean-Raymond Abrial while he was working
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at the PRG in the carly 1980s. About the same time
Harlan Mills, at IBM’s US Federal System Division,
began developing the Cleanroom software engineering
process.

This aims to reduce software defects and to
provide accurate measures ot reliability, such as mean-
time 1o failure. The Cleanroom process divorces testing
from design and implementation phases.  Checks are
made during development to ensure the software
correctly implements its design.  Statistically - based.
functional testing is conducted after the whole product
has been assembled.

Litcrate  preziameiing wis developed by
Donald Knuth of Stanford Universiiv. Caiitforniz, for his
Tey language and Web documentation svstem. It
provides an clegant means of structuring programs o
make them casier o read and write.

A hterate program conists of @ segicnee of
named fragments mtroduced in the order which best
helps the reader’s understanding of the narrative flow.
Like numbered chapters in a book, the fragments can be
produced in the sequence most suited to the writer's
thought processes.

Although these methods evolved independently.

Jim Woodcaock, the PRG's external studies director. nas

been surprised and gratified by the degree 10 which Z

matches Cleanroom and literate programming require-

ents.  This is confirmed by Glyn Normington. a

member of IBMs Cics/ESA development tecam with
extensive Z experience.

Z can also assist with the definition of abstract
data types. Cleanroom specifications say what effect any
sequence of operations, known as a “stimulus history”,
has on a given abstract data type.

The Cleanroom life cyele progresses from the
highest level specification into code through a series of
"refinement” steps. A review is carried out at cach
step to check the correctness of program fragments.
Z facilitates this by cnabling specifications to be
constructed from named fragments called "schemas”
The schema’s name can be used in a program instead of
the full mathematical text, as would be done with a
macro.

Z has also been of great value in creating
definitive interface specifications.  These include the
first precise statements of the behaviour guaranteed for
the Cics application programm: g interface, which
consists of commands that can be embedded in C, Cobol
and other programming languages 1o access. Cics services.,

Z's help in clarifying the APl and Cics
communications interface has also assisted in building

the recently-announced RS/6(00 Unix version of Cics.
That showed the old warhorse could be moved
successfully onto fresh pastures.

The collaboration has also helped in the
development of tools to support Z, such as software to
display and print its complex notation. For Clean/Z,
additional tools are being used. These include a parser
and type checker, code collector and IBM's BookMaster
for text formatting. In the longer term. tools for
automatic cerrectness proving are being investigated.

Alds such as these are vital if Z is to be taken
up more generalfv.  Another boost would be the
estabiishment of an internationally agreed Z standard.
This 1s being spurred on by IBM. Oxtord, British
Acrospace, BP and others in the ZIP project. funded by
the Science and Engincering Rescarch Council and
Depantmernt of Indusiry.

Z's appeal could alse: be enhanced by the way 1t
meets the reuse and prototyping objectives popularized
by object-oriented methods.

Benefits such as this and the quality management
potential of Clean’'Z indicate that Z might indeed
attract a wider audience. (Extracted from Compuiing,
26 November 1992)

Euro_project prepares for MPP

A consortium of Europcan companies and
rescarch institutes is working on the development of asct
of tools to make supercomputer software suitable for
massively parallel processing (MPP) machines.

The ESPRIT-funded Preparc  project s
developing an environment in which High Performance
Fortran programs can be developed or restructured in a
machine-independent way,

The project has three basic strands. The first is a
parallchization module based on the High Performance
Foriran language, a de facto standard for MPP
applications,

The second is an interacting moduie that helps
the programmer to specify data distribution. It reperts
to what extent the system is able to parallelize the
program automatically, and on obstacles it may
cncounter.

The third strand is to integrate the first two with
efficient compilers nptimized for parallel execution.

The interacting module has access to the internal
representation of the compiler as well as to the
parallclization module.  (Source:  Electronics Weekly,
2 December 1992)




Software cuts time to develop fuzzy logic

National  Semiconductor has  slashed the
development time taken to produce fuzzy-logic
programs for embedded controllers. NeuFuzz 4 is a
software product that harnesses the self-learning
capabilitics of neural networks to cut development time
from weeks to a matter of hours.

Fuzzy logic allows input parameters to be
described in non-specific terms like "warm” and “cool”
instead of “hot" and “cold”. These descriptions are
known as membership functions.

The problem is that the task of developing the
rules that decide the boundaries of membership
functions can be particulariy oncrous for complex
syslems.

The popular method is to use heuristic, i.e. trial-
and-crror techniques. which can take several wecks.
Even when using software tools developed for the
purpose, heuristic algorithms can take wecks to
develop.

The NeuFuzz software allows initial conditions to
be set up whereupon the program can be left to execute
and the ncural network algorithms learn the required
results. NeuFuzz programs can calculate an output from
two or four parameters, each of which can have seven
membership functions.  (Source:  Electronics Weekly,
21 April 1993)

Compression software cuts down memory

To cut down on the vast amounts of memory used
to generate colour images, a smali Silicon Valley start-up
has released an image handling, compression software.
Storm Technology’s PicturcPress is a suite of image
handling tools for Macintosh operations. The software
is capable of compression ratios ranging from 2-to-1 up
to 2-10-100. PicturcPress is the first application to
generate 24-bit PICT JPEG previews for EPS and EPS
PJEG files using QuickTime. PicturePress files are
also able to be transferred between Macintoshes and
MS-DOS based machines because the software supports
JPEG, TIFF, and EPS files formats. (Source: Electronics
Weekly, 5 May 1993)

VI. COUNTRY REPORTS

China

Telecoms firms take Ching by storm

Europcan firms have been having a mini boom in
China. Ericsson, Alcatel and GPT have won telecom-
munications orders totalling over $500 million. Alcatcl

n
v

will build two joint venture factories in Chengdu and
Hubei regions to supply over two million lines of digital
switching equipment and optical line sysiems. Ericsson,
already the main cellular network supplier in China, has
won a further order to double the capacity of the
nctwork i1n  Guangdong province to over
500,000 subscribers. GPT has announced a first contract
to supply digital cordless telephone CT2 equipment to
China. Alcatel and Ericsson are building on their
long-standing strength in China. Alcatel has supplied
40 per cent of China's digital switching equipment.
(Source: Electronics Weekly, 24 February 1993)

China to buy $2 billion of chip equipment

Chinese officials have said they plan to buy as
much as $2 billion worth of US equipment to produce
computer chips over the next two or three years,
according to newspaper reports.

High-level officials first raised the possibility of
such large purchases during a meeting with US
executives in Beijing in May.

“The Chinese decision appears to signal Beijing's
intention to become a power in the highly competitive
global computer industry over the next decade”, the
newspaper added.

The equipment it is reportedly seeking is for basic
component manufacture.

Until many restrictions were reiaxed last vear, the
sale of such equipment to China had been banned by the
multinational group that vets the export of advanced
technologics to communist States. (Extracted from
Electronics Weekly, 10 February 1993)

Laboratory makes superconductor

Researchers at  the Shanghai  Metallurgical
Lahoratory have fabricated a bulk-type superconductor
with a 100,000 A/s cm current density at 77° K. The
rescarchers made the yttrium-based superconductor
material using a quench and melt growth fabrication
method. (Source: Technology Update, 19 October 1992)

European Community

Europe’s open systems initiative  for micro-
processors should begin yiclding results ahcad of
schedule, according to the manager of the EC-funded
Open Microprocessor — systems  Initiative  (OMI),
Jean Pierre Demange.

Demange said that several of the 20 projects,
begun in 1992 on the pre-competitive R&D programme
ESPRIT, arc expected to be commercially implemented




by 193, The average project is expecied to take
three years before implementation.

The core of the European strategy is to strengthen
its capability in 32-bit Risc processors and to develop
on-chip macrocells.

Filty organizations and companies are engaged in
developing hardware, software and operating systems
under the OMI umbrells.  Licensing of the Inmos
transputer and ARM microprocessor is seen as widening
the commercial base of European micros.  (Source:
Electronics Weeklv. 17 February 1993)

EC opcens chip project door to non - Europeans

Europc may open microprocessor rescarch
projects to companies from outside the Europcan
Community.

Jean Picrre Demange, head of the European
Commission’s Open Microprocessor systems [Initiative
(OMI), has said that companies that showed a
commiiment to Europe by undertaking R&D and
manufacturing within the Community could participate
in future OMI projects, and he anticipated that the
programme would extend beyond 1995,

Stressing the urgency of the OMI programme, he
said that 98 per cent of the market for standard
microprocessors was taken by two US companies -
Motorola and Intel. He said that Europe stood a far
better chance when it came to 32-bit embedded
Risc processors.  European makers took a 36 per cent
share of this market.

OMI uses an open  processor  architecture,
rather than a closed or proprictary one. This means that
software can be transported from one processor to
another. For strategic reasons Europe’'s OMI
encompasses the US Sparc and Mips processors, as well
as Europe’s transputer and ARM processors.

OMI uses an architecture that is based upon the
use of a library of macrocells.  Different circuit
functions are brought together on a single silicon
substrate to produce a customized processor for volume
applications,

The programming software will be capable of
being transported from onc processor to another.
Demange said that an ESPRIT IV stage would be
commercially exploited in a wide range of products.

He went on to stress the urgency of action by
comparing the $17 billion to be spent by the US for its
technology programmes under the present administration

with the EC’s £350 million for ESPRIT ML
Electronics Weeklv, 17 March 1993)

(Source:

Germany
Optimistic communications market

Although economic growth in Germany will stow
to a snail's pace in 1993 - 0.5 per cent is the most
optimistic forecast for the year - the country’s market
for communications equipment will again increase by
7 per cent to 8 per cent, the industry says.

As it is for most other European countrics, the
Germany communication market's biggest sector is that
for digital public exchange systems: it will remain so for
quite some time as, by early 1992, only one fifth of the
country’s 33 million telephone subscriber lines were tied
to a digital switch.

Although digital exchange systems are the
industry’s mainstay, making the headlines these days are
two other sectors: data transmission systems such as
metropolitan area networks and digital mobile
communication even though these sectors have not
provided significant growth. (Extracted from
Electronics, 11 January 1993)

Korea
Electronics industry to grow

Korea's electronics industry should cnjoy a
moderate growth in production and sales in 1993, says a
report by the Electronics Industries Association of Korea
(EIAK). EIAK cxpects production, exports and
domestic sales to increase 9.1 per cent, 10 per cent and
6.5 per cent to USS 37 billion, USS$ 23.3 billion and
USS$ 9.6 billion, respectively. This projection is based on
the assumption that the domestic and major overscas
markets such as the US will recover and the industry’s
globalization effort and continuous investment in new
product development will bear fruit.

By industry sector, industrial clectronics 1s
expected to do well due to rising demand for
tclecommunications cquipment and computer
peripherals.  Consumer clectronics will do less well
because of evermounting protectionism in its major
outlets such as the US and Europe and greater price
competitiveness.

Amid the rosy prospects, the only concern for the
industry is the mounting pressure from the US and
Europcan Community for Korca to reduce subsidics,
and the introduction of anti-dumping rules. (Source:
Elecctronics, 11 January 1993)




Russian Federation

Microsoft moves to Moscow

Hundreds of new jobs will be created in Russia’s
computcr industry following a decision by Microsolt to
manufacture its products there.

Al a recent press conference the firm announced
that it 15 to base its operation at the factory of Kazan
Software Publisher (KSP), 630 hilometres south-cast of
Moscow, once the lareest mass producer of pirated
software in the former Soviet Union.

Although details about pricing and orders have
vet to be tinalized. a formal announcement s expected
this spring. with production due to start later this vear.
Employment will be boosted not only in the country’s
up-énd-coming  software  sector.  which  cmplovs
assembly workers, technical staff and translators, but akso
in the rapidly modermizing hardware sector, with which
Microsoft is also in close cooperation.

Localized production offers many benefits,
especially in reducing the dollar drain on the company.
Al the moment, Microsoft supplics all of its Eastern
European markets from its factory in Ircland, a
manufacturing location chosen by several other Ieading
software companics.

The firm expects to spend around $3 million
(ECL! 2.4 million) cach vear for the next five vears in
the former Soviet Union, including the Baiiic States
where growth has been quickest.  Further investments
will be funded from roubles derived from sales.
Production at Kazan will cover many of Microsoft’s
growing inventory of “localized” software, including
hest-selling versions of Word and Windows programs.
(Extracted from The European, 18-21 March 1993)

United Kingdom

UK _adopts EC health dircctive on display screen
cquipment

The UK Health and Safety Commission has
become the first to incorporate the provision of
European Community Directive No. 90/270/EEC into
national law. The regulations set out minimum safety
and hcalth requirements for work with display screen
equipment, including software, furniture and lighting
systems,

Under the new rules there is a compulsory
obligation on employers of workstation users - ranging
from word- processing stenographers to computer- aided
designers - to analyse all workstations for compliance, to
assess health risks and to provide eye tests for users on
request. They will also have to plan display screen work
so that there arc breaks or changes of activity and to
provide full training and information for users.

Technical requirements in the regulations are
minimal, specilying only that kerhoards must be
scparate  from screens, and that screens must be
adjustable for nlt and swivel and have readily accessible
contrast and brightness controls,

The only mitugaton is that non-compliant equip-
meat already installed and 1n use on 31 December 1992
need not be changed unul 31 December 1996, 1Sopree:
Electronies. 14 Decermber 1U92)

Chip makeis ready to up production

Semiconducior makers in the UK are expecting to
tern up production as the market continacs o move out

of recesston

A survey by the Semiconductor Manufacturers
Association (SMA) reveals that 67 per cent of those
surveved expect production to increase. The  same
number are forecasting the total market will increise
while 78 per cent are anticipating an increase 10 export
sales.

A massive 88 per cent report total bookings and
export bookings have increased and 78 per cent report
the same situation on billings.

While the climb away from the pits of the
recession i1s welcomed there s a note of caution. Only
22 per cent are expecting an increase in average sclling
prices. Increased business will not produce a jobs boom
as only 22 per cent expect to increase their workforee
over the next 12 months.

Increased rescarch and development spending is
anticipated by 38 per cent. The rest expect R&D
spending to remain static.

The figures are the first of what will be regular
quarterly surveys of the semiconductor indusiry in the
UK. The SMA is an association within the Electronic
Components  Industry  Federation. (Searce:
Electronics Weekly, 17 February 1993)

United States of America

DARPA to spend on muluchip programme

The US defence rescarch agency DARPA s
funding a development programme to reduce the cost
and time necessary (o produce new multichip module
designs.

The goz! of the Application Specific Electronic
Module (ASEM) programme is "o ensure that MOM
technology becomes as accessible to systems designers as
ASIC technology is today™. The programme will run for
two and a hall years and aims to reduce module
development time by a factor of four. Currently MCM
prototyping can take 16 weeks or more, but onc of the




participating compantes reckons it will be able to reduce
the ime taken from receiving a design to delivering a
tested prototype within four weeks. The project will
define a family of standard MCM carriers  with
associated sockets and fixturing. It will also standardize
a dic library format and substrate sizes with preprocessed
power, ground and decoupling layers. Like gate arrays.
these substrates can be customized quickly using
two signal routing layers. Design kits will be produced
for use with major EDA software tools.

The standardization initiatives will similarly help
reduce the non-recurring engincering charges from

about $100.0i0 for a moderately sized module to about
$25.000. (Source: Electronics Weekly, 1) February 1993)

VII. STANDARDIZATION AND LEGISLATION

Standardization

Europe’s GSM standard gains acceptance

Europc's GSM  (Global Sysiem for Mobile
Communications) standard for cellular  mobile
communications is finding ever greater acceplance.
Drawn up only during the past few years, this digital
standard will be or already has been adopted by more
than 50 countrics around the world.

Dominating the scene, however, will still be the
US standard., the Advanced Mobilc Phone System
(AMPS) standard. Of the 100 million ccllular mobile
telephone subscribers world- wide that Siecmens predicts
for the year 2000, 48 million will be in the AMPS and
31 million in the GSM camp. Japan's Nippon Telegraph
& Telephone (NTT) standard will account for 13 miliion.

For most West European countries, the boom
vears will come when (GSM is off and running.

Taking a look at West Europe as a whole, Infratest
predicts some 12.9 million telephone subscribers by 1995,
which compares with 3.37 million ia 1991, Again, GSM
will account for the majority of West European
subscribers. (Source: Electronics, 11 January 1993)

IBM 1o standardize on chip technigue

By the vear 2000 IBM is to standardize on the
“mini-environment” technology for use in the production
of its chips.

Mini-cnvironment technology is a method of
transporting  cassettes containing the wafers in pods
from onc cleanroom environment Lo the next processing
sfage.

n
¥

This system of transportation isolates wafers from
the factory environment, without incurring cleanroom
costs throughout the facility.

The establishment of a world standard for the
mini-environment technology is being organtzed by a
special task force.

This task force is made up of researchers from the
European and US research programmes JESSI and

Semitech. (Source: Electronics Weekly, 20 January 1993)

JEDEC plans 2.5 V power specifications

The Joint Electronic Development Engineering
Council (JEDEC) plans to complete a specification for
chips operating from 2.5 V power supply within the next
year.

Although 3.3 V ICs have just begun to break into
the market, work has started on the development of the
new standard that will further reduce the power
requirements of portable equipment such as notebook
computers.

Key members pushing the development include
Digital Equipment. Hewlett-Packard, Apple, Intel,
AMD and NEC.

According 1o JEDEC, there are two main reasons
for lowering the voltage. The primary reason is that as
1Cs continue to shrink in size, the amount of power used
must also be lowered 1o enable the 1Cs to perform at
optimum levels.

It will be several years before manufacturers have
the capahility to manufacture 1Cs below 0.35 microns.
Currcntly the smallest ICs being mass produced range
from 0.6 to ().8 microns.

The second big reason for the push towards a
lower power supply is to save battery life in portable
devices and notehook PCs.

While the development of the 2.5 V standard has
been backed by several industry players, it is also
meeting some resistance. Hitachi of America said that it
may be a little premature (o develop a new voltage
standard because it wants 10 keep only (wo generations
of DRAMs using different voltages, and if there were
more than a couple of choices, it would force Hitachi
to support additional types of DRAMs.  (Source:
Electronics Weekly, 10 February 1993)

PEP scts up ficld bus standard uscr group

PEP Modular Computers is setting up a British
Profibus User Group, the inaugural mecting of which
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will be held at the Control & Instrumcentation Show in
Birmingham in May.

Profibus is a German serial field bus standard for
use in the factory automation and process industries.
The British group will have the name PNOUK.

A ficld bus is a shiclded twisted-pair cable
running between nodes in an industrial environment. It
uses serial communications to link robots and motors to
a plant’s supervisory computer system.

The Instrument Socicty of Amenica, via its SP5S0
commitice, has been trying to develop a world-wide
field bus standard for some years. In terms of the
seven-layer  Open Systems  Interconnection  model,
standards need o be defined for lavers 1, 2 and 7. with
a special user-interface cighth laver also required.

To date the SPS0 has agreed a standard only for
level 1. Alternative de facto solutions to the other layers
come from Germany with Profibus and France with
FIP, both of which have the support of about
100 companies.

A spokesman for PEP said that the group wouid
accept an SP50 standard if one was agreed by the end of
the year. In the meantime it would offer an upgrade to
the new standard to existing users of FIP or Profibus.
(Source: Electronics Weekly, 10 February 1993)

CAD group relcases framework standards

The CAD Framework Initiative, supported by
50 international electronic design automation (EDA)
vendors and users, has relcased the first version of its
framework integration standards.

The new version 1.0 includes developer toolkits,
a certification process and a testing lab to cnsure
comphance.

The release marks a definite turning point in the
EDA business as rival tool vendors agree to tcam up on
integration cfforts, leaving more time for other valuc-
added development cfforts. Participants include 1BM,
Cadence, Hewlett-Packard, Mcentor Graphics and Sun.

Release 1.0 claims to provide users with the ahility
to connect design 1ools by manipulating and cxchanging
some basic nctlist data with limited support for tooi
cncapsulation and communications.

The first release, costing $350 1o members and
$500 to non- members, includes four major specification
arcas:  design representation programming interface,
inter-tond communication programming interface, tool
cncapsulation specification and computing environment
services,

Version 2.0, expected for the vear-end. will
include integration of front-cnd such as syvathesis,
capture, logic and timing simulation and wave- form
generation.

Release 3.0). scheduled for the end of 1994, will
cencompass the complete integration of front end
tools with specific pkysical design implementations
and manufacturing methodologics. (Source:
Electronics Week!v, 24 February 1993)

Standards issues for RF-1D

Standardization is becoming more of an ssue as
the radio-frequency identification market takes off.
Both technical standards and standardization of code
formats are subjects of discussion.

Technically, the debate revolves around amphitude
versus frequency modulation.

The method of measurement of radio- frequency
power uscd by RF-ID sysiems, at least at the low-
frequency end of the spectrum around 130 kHz, gives a
pulsed system some advantage. Inthe UK, for example.
standard specifications set average ficld strength
measurements in millivolts or microamperes per metre.

But coding of data is another matter. It s
essential that transponders made by one manufacturer
can be read by another’s system depending on the
application. The agricultural scctor is furthest ahead in
the arca, with at least agreement that there should be a
standard for livestock tagging heing reached at a recent
meeting of the International Standard Organization at
Orlando, Florida.

The International Air Transpori  Association
(IATA) has alrcady tentatively agreed that RF-1D should
be the baggage tagging technology of choice.

These industries, together with others that need to
keep track of thousands of items, will provide the mass
market for simple transponder devices. These devices
have capacity for a single 64-bit unique code number
that is transmitted back to a receiver when interrogated
with an RF signal.

Other applications such as access - control security,
manufacturing tracking or the decrementing of a stored
valuc demand more flexibility.  Extra data to be
transmitted imposes a neced for data rates that
frequencies of a few hundred herts cannot sustain. So
the next move will be to microwave frequencies. Here
the world starts forming into blocs. For a pan-European
standard, the European Telecommunications Standards
Institute (ETSI) is setting out to identify a common
frequency at around S8 GHzo (Source:  Electronics,
8 February 1993)



Prolog Linguapce set 1o raise 18O standard

The  20-vear-old artificial antelhigence (Al
language Prolog has been standardized. after 15 vears
of commercial availability.

Prolog is mainiy used by applications such as
expert systems - a recent successful apphication was for
a pig-breeding knowledge base - but it can also be used
for commercial IT apphications.

The draft standard, which unifics the different
dialects of Prolog that have cvolved and defines a
common subset of routines, 15 based largely on
Edinburgh Prolog. alrcady adopted by manv Prolog
uvsers, though cach has its own variations.

The draft standard was published by the National
Physical Laboratory, but 1t will be at least two vears
before it becomes a full international standard.

Lack of an SO standard for Prolog has hampered
its take-up in the US, where Lisp is usually preferred
for Al applications. Although issues such as error
handling, for which most Prolog companies have
adopted their own methods, still have to be thrashed out,
Prolog suffers very hittle from the political infighting
that bedevils many other arcas of computer industry
standardization.

Arcas for Prolog to standardize include interfaces
to SOL. object-orientation and constraints operations
where users can reduce the amount of scarching a Prolog
svstem needs to do. {Source: Computer Beekly,
22 April 1993)

LUSA to adopt UN EDIFACT

As the USA was voting for a new President in iate
1992, the American National Standards Institute (ANSI)
was deciding whether to continue developing domestic
standards for Electronic Data Interchange (EDI) or to
move to the international standard UN/EDIFACT.

The result of a hallot was a large majority in
favour of UN/EDIFACT. The ANSI committee
repancible for EDI standards, ANSI X 12, will now stop
developing their national messages after X12 version 4,
cxpected in 1997, After that, they will devote their
cfforts 1o the international standards being developed
within the United Nations framework.

Since the first UN/EDIFACT standard was
agreed upon in 1987, it has played a key role in the work
of standardizing the clectronic equivalents of purchase
orders, invoices, payments, transport and customs
documents.  Over 50 UN Standard Messages  have
already been agreed upon and work s progressing in
some 70 more, covering all aspects of administrative,
commercial and transport transactions,

A
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The European Commission. through s Tedis
programme. has been providing the seerctaniat for the
Western European EDIFACT Board. and support for
message development groups since 1988, While Europe
was quick to realize the mmportance of intenzational
standards in EDI. the USA has. uatil now. preferred to
work with domestic messages. The decision is seen as a
clear signal to businesses world - wide that confusion over
different standards is no longer a reason to hold back
from implementing EDL. (Source:  X1II Magacine:
News Review (published by the European Commission).
Issue No. 5:92)

WTSC cencludes

Over 330 telecommunications standards were
approved at the ITUS World Telecommunication
Standardization Conference. which concluded 1ts work
on 12 March 1993, The Confereace. which met in
Helsinki, Finland. with representation from 63 countries
and cight international organizations, was intended to
further streamline ITU's  Teleccommunication
Standardization Sector, so  as 1o increase  its
competitiveness in the global standardization arena. It
sprang from a decision taken at the last meeting of the
legislative body governing standardization at ITU, in
Mclbourne, Australia, in 1988. The iegislative body was
then known as the Plenary Assembly.

The World Telecommunication Standardization
Conference (WTSC)  decided to set up a
Telecommunication Standardization Advisory  Group
whose role will be to review priorities and strategies for
activities of the Telecommunication Standardization
Scctor, to review progress in the implementation of its
work programme and to recommend measures to foster
cooperation and  coordination  with other standards
baodies. and with other organizations that have an interest
in telecommunications standardization.

The conference saw the offiaal launch of
ITUDOC - the organization’s clectronic document
exchange service, which includes not only administrative
and general information documents, but also the full
texts of ITU telecommunications standards approved
since 1988. It also announced the availability of all iTU
telecommunication standards on CD-ROM.  (Source:
ITU Press Release ITU/93-4, 12 March 1993)

PC makers agree new bus standar

A group of icading personal computer makers has
agreed an enhancement to the bus structure of standard
IBM - compatible computers that will allow servers with
up to four times the 1,0 bandwidth of existing machines
to be built.  The Extiended Industry Standard
Architecture (EISA) bus consortium, which includes
companies like Compagq, Intel, Olivetti, DEC and Zenith
Data Systems, was originally sct up to standardize
and improve the Industry Standard Architecture (ISA)




around which IBM-compatible computers were built.
The new specification, called EISA with Enhanced
Master Burst (EMB) addendum, offers two new transfer
ratc modes. The first doubles the 32-bit burst transfer
rate from 33 to 66 Mbyte/s, and the sccond widens the
data path to 64-bit thereby achieving a peak transfer
rate of 133 Mbyte/s.  (Source: Electronics Weeklv.
12 May 1993)

Legislation

Russian firm_claims basic DRAM patents

A Russian company says it has a fundamental
patent on all DRAM:s at the 256k generation and denser
and sccks a Western partner to help extract royalty
payments worth $1 billion a year.

According to Viadimir Solomonenko of Nortec,
the Russian chip design house based in Zelenograd near
Mascow, the patent relates to the connection between the
bit line and the amplificr. Solomonenko says that, as
memory size gets bigger, the less chance there is of using
any other method of connection. He reckons every
DRAM manufacturer uses the method today.

Solomonenko says that the patent dates from
30 September 1976 which has been accepted as the
priority date in thc USA, Germany and the UK. He
says Sicmens’ application for the same patent was
rejected by the German patent office in 1977 because of
Nortec’s prior patent the previous year.

Nortec led the Russian DRAM Project of the
1970s which designed the first Russian DRAM. (Source:
Electronics Weekly, 2 December 1992)

Taiwan_steps up enforcement of intellectual
property licensing agreement

Taiwan is stepping up enforcement of the
Taiwan-US Memorandum on intellectual property
rights, in which Tatwan agreed to inspect goods destined
for the US for copyright violations before issuing the
export licence. The agreement, sigr~d in Junc 1992,
marked the first time that any country agreed to export
inspection.

Beginning January 1993, Taiwan's Burcau of
International Trade, the agency responsible for issuing
export permits, will begin inspecting the software coded
on integrated circuits.

Since Scptember 1992, the agency has been
inspecting software on all computer items departing for
the US, including softwarc on diskettes, and printed
circuit boards, cartridges, computcrs, printers and video
game sets. The routine procedure is to randomly inspect

one to five picces out of every 100 items for any possible
violation of US-registered copyrights.

The Burcau reports that it has not found
any violation of the copyright of the 95 software
items, including operating  systems  and  BIOS,
registered with the Taiwan Government by the owner
of proxy of the copyright. (Source: Electronics,
14 December 1992)

VIII. RECENT PUBLICATIONS

Diffusion of advanced tclccommunicationsin developing
countries

Few changes are having a greater impact on the
ability of firms and countries to compete in global
markets than the revolution in telecommunications. The
new capabilities of information processing  and
transmission are profoundly transforming requircments
for human skills, for capital equipment and for corporate
strategies in countless manufacturing and service
industrics. This transformation affects both developed
and developing countries.

A study published by the Organisation for
Economic Cooperatior and Development (OECD)
cxamines in detail the economic factors underlying the
speedy adoption of advanced telecommunications in
many newly industrializing economies and shows how
they can catch up with - and even leapfrog - certain
OECD countries. The study cites macroeconomic
cvidence and provides a model of diffusion linking
technological change, investment and productivity
growth,

Entitled The diffusion of advanced
telecommunications in developing countries, the study,
written by Christiano Antonelli and produced by the
organization’s  Development  Centre,  costs  F79.
ISBN 92-64-13578-2. For further details, contact the
Development Centre, OECD, 94 rue Chardon Lagache,
75016  Paris, Tel.: +33  1/4524 8219, Fax:
+33 174524 7943,

ASTM standards international - new publicatinn for the
International Standards Community

ASTM, onc of the world’s largest, voluntary,
full-conscnsus  standards  development  organizations,
is publishing an international ncwsletter.
ASTM Standards International will provide the global
standards community with the latest scientific and
technical information on the standards development
activities of ASTM’s 131 technical committces. The
newsletter, which is free of charge and will be published




periodically, will benelit those in industry, government
and academia by serving as a medium for the exchange
of mlormation and ideas.  The first issue will be
available tn Enghsh and Spamish. Future editions may be
printed in other languages.

Topics  of  inaterest will  include  ASTM's
cooperative efforts with other international standards
Jevelopment  organizations.  international  issues  of
cenvironmental concern (such as radon testing. bio-
degradability ond reeveling), current ASTM standards
development activities: information on the newest ASTM
publications: and announcements of ASTM meetings and
Standards Technology Training Courses.

The first issue coincides with a non-technicat
seminar (o be held on 8 June 1993 in Mexico City. The
seminar will focus on the ASTM standardization system
as 1t refates to international trade. It will encourage
international participation in ASTM's technical com-
mittee work and increase awareness of ASTM standards,
related pubhications, and their international availability.
For more information on the seminar, contact
Drew Avzzara, ASTM, 1916 Race Street, Philadelphia,
PA 19103, USA. Tel.: =215;299-5579; Fax: +215:299-
2630, (Source: News Release, 24 Febiuary 1993)

ILOLEX (D-ROM

A new (CD-ROM contains the trilingual
(English French/Spanish) database of the International
Labour Organisation (ILO) on international labour
standards, together with its search and retrieval software.

Each Language version of the CD-ROM, which is
called JLLOLEX. contains:

I1LO Conventions;
- TLO Recommendations;

- Triannual Reports of the Committee on
Freedom of Association from 1985;

- Comments of the Committee of Experts on
the Application of Conventions  and
Recommendations from 1987,

- Annual Report of the Conference Committee
on the Application of Standards from 1987;

- Reports of Committees and Commissions
established under articles 24 and 26 of the
1LO Constitution to investigate represen-
tations and complaints;

- Ratification lists by Convention and by
country;, and

- The H.O Constitution,

The ILOLEX CD-ROM is expected to be of
interest to academic and other institutional libraries
interested  in labour  law, as  well as  the
“ILO constituency™.

Priced at $830 ($695 for the 1LO constituency).
the ILOLEX CD-ROM (ISBN (}-7923-1883-6) is
available from the pubhishers at either of the following
addresses: Kluwer  Academic  Publishers  Group,
Order Dept.. P.O. Box 322, 3300 AH Dordrecht, The
Netherlands (Tel: <31 78 32 $400; Fax: +31 78/52 $KX)
or Kluwer Academic Publishers Group, Order Dept.
P.O. Box 338, Accord Station, Hingham. MA 02018-0358,
USA (Tel: <1 617871 oodX); Fax: ~1 617 871 6528).

Trade marks on CD-ROM

ROMARIN is a new CD-ROM, just launched by
the World Intellectual Property Organization (WIPQ). It
contains tnformation on all trademarks registered under
the Madnd Agreement Concerning the International
Regisiration of Marks in the International Register
maintained by WIP(O's International Bureau. and which
are currently in force.

The ROMARIN CD-ROMs (ROMARIN stands
for "Read -Only-memory of Madrid Actualized Registry
Information”) have been available since June 1992; they
were  developed  jointly  with  Jouve
d’'Information in Panis, France.

Systémes

The CD-ROMs contain suchinformation (on cach
mark) as: the serial number of its registration, the mark
itself. the name and address of the owner, and data on
exclusions or limitations.

If a mark contains or consists of an image, the
image is stored on the CD-ROM in facsimile or bit-map
mode.

The total number of international registrations
preseatly valid in WIPO's International Register is
around 280,000, approximately one third of which have
images. The oldest valid mark was first registered
in 1893,

Most of the data are indexed, and can be scarched
using a wide range of paramecters, including the scrial
number of the registration, the name of the owner, or
the details of the mark. Scarch software has been
specially designed.

Al present, two CD-ROMs (one containing the
complete data from the register, the other containing the
images) arc distributed.  The bibliographic data arc
provided maonthly, the image data once a year.

ROMARIN runs on 80386 or 80486-1ype PCs
with at least four megabytes of RAM, an 80Mb hard
disk and a floppy drive. Two (D-ROM drives are
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preferable. A yearly subscription to ROMARIN costs
Sw F2.000, but a free trial of sample data. as well as
further details.  are available from  Mr Paul Claus,
Director Advisor, WIPQ. 34 chemin des Colombettes,
1211 Geneva 20, Switzerland. Tel: +31 22,730 9144;
Fax:+41 22/733 1346, (Source: ACCIS Newsletter, 10(6),
March 1993)

New technolopy directions: 1EEE portfolio of emerging

Electrotechnology faces seven grand challenges,
and if it surmounts all seven, many people (1) will be
reachable at any time, anywhere, through world-wide
personal communication networks and wirefree and
fibreless communications, and (2) will have instant access
to all information, through databascs, high-speed links,
and flat- panel displays 2nd interfaces. A person may be
(3) present at any time, anywhere, through virtual
presence and reality.  In the flesh, though, people
will (4) enjoy abundant, clean, safe, and affordable
energy. (5) travel faster and more safely over
intelligent highways, (6) work in paperless offices,
and (7) ncver carry cash, using instead an electronic
purse or wallet.

That, morc or less. is the conclusion of the New
Technology Directions Commitice (NTDC), a standing
committce of the IEEE Technical Activities Board
(TAB). NTDC is also part of an effort to keep the

international standards community abreast of the mest
significant of the latest technical papers.

The technologies crucial to meeting the seven
challenges are in many cases highlighted in an NTDC
report, a “living document” that has grown in draft form
almost every month.  Called a Portfolio of Emerging
Technologies, it is o be published in the Committee™s
first annual bound volume this year.

NTDC has also begun creating videotapes on
emerging technologies; fast vear saw the first - a video
tutorial on microwave optoelectronics by Alwyn Seeds,
co-produced by NTDC and the IEEE Educational
Activitics Department. Also m the cards 15 a
distinguished lecturer programme.

The emerging technologies described in the
Port folio range from power electronics through diamond
deposition to standards.

To receive a copy of the current Portfolio
of Emerging Technologics, contat Jayne Cerone
by sending an e¢-mail
info.new.technologv@ icec.org.

message (o

For more on IEEE publications. contact the
IEEE Service Center, 445 Hoes Lane, Piscatawav,
NJ 08855-1331;  Tel: Y08-981-1393. (Source:
IEEE Spectrum, January 1993)



DESIGN, TROPICALIZATION AND
MANUFACTURING OF TELCOMMUNICA-
TIONS EQUIPMENT IN LATIN AMERICA

by Dr. Arturo Serrano Santoyo*

I.INTRODUCTION

Lazin Amcrican countries are going through substan-
tial changes in their economics, as well as in their
telecommunications scenarios. Local equipment manu-
facturing is being greatly affected by new forces in the
market and by privatization and liberalizaZun processes
currently undergoing implementation

The establishment of a programm to promote technologi-
cal cooperation in the region’s teleccommunications indus-
try would contribute towards creating and stimulating an
integration process, with strategics and lines of action
regarding local equipment manufacturing. The purpose of
this paper is t¢ identify those elements that support such
integration process in the light of the region’s particular
socio-cconomic conditions.

Argentina, Brazil and Mcxico have the strongest manu-
facturing base for tclccommunications equipment in Latin
America. Other countrics. such as Chile, Colombia, Costa
Ricaand Venezuela show very dy namic telecommunica-
tions scenarios with great potential towards contnibuting
to focal systems manufacturing or assembly.

Another important aspect related to equipment manufac-
turing is the availability of h:man resources with knowl-
edge and expericnce in high technology disciplines. A
country with more skilled human resources would be able
fo attract companics to install manufacturing facilitics.
The participation of R&D institutions in cooperation pro-
grammes with local industry is an important factor 1o
increase productivity and cfficiency. In order (o provide
sound and cohesive results, a regional cooperation pro-
gramme in telecommunications cquipment manufactur-
ing will have to include the aspect of human resources.

II. THE TELECOMMUNICATIONS SCE-
NARIO IN LATIN AMERICA

Rcccnt modermization and regional intcgration pro-
jects arc signs of the imponance that acthoritics,
opcrating companics and service providers arc giving to

*Telecommunications Consultant, Calle 10 y Obregon Lo-
cal 18 Altos. Enscnada, Baja California, Mexico.

teleccommunications. Latin America has entered into a
dynamic process of privatization and liberalization in
which most countries in the region are opening their doors
to local private and foreign funds. An avalanche of equip-
ment vendors has cstablished bases and pantnerships with
local representatives in order to take advantage of the
market opportunities created by the new regulatory and
socio-economic conditions.

Under this scenario. local teleccommunications equipment
manufactuning has undcrgone significant changes. in
some cascs it has created opportunities for expansion. but
inothers it has been detrimental. Competitiveness. Iack of
human resorces and financial factors have been funda-
mental to ensure the survival of local manufacturing in
Latin Amenca. In most cases only multinational compa-
nics on their own or in alliances with financially strong
local industnal groups. have been able to create or
strengthen manufacturing platforms for domestic and ex-
port purposcs. There arc also cases where indigenous
companies have taken advantage of current conditiors to
expand their basc and compete in international markets.

In order to establish a frame of reference to discuss issues
related to telecommunications equipment manufacturing
in Latin Amenica. a summary of the most significant data
on tclecommunications infrastructure will be presented.
This information has been compiled from different
sources, the ITU (Intemational Telecommunications Un-
ion) being the most important.

First of all. it is important to consider the Latin American
region as a whole in its global context. Even though there
1s a more roticeable presence of new mobile satellite and
terrestrial data and digital voice services for corporate and
rural applications, the basic telephone infrastructure is the
most significant figurc to date in defining the status of
iclccommunications for a particular region. With that in
mind. Table .1 shows thc world distnbution of tele-
phones by contincnt. Although the figures show that the
Americas have onc third of all the tclephones of the world,
Latin America owns only 6 per cent of the total. as can be
scen in Table 11.2.

Some impontant figures arc observed from Table 1i.2:
Argentina, Brasil. Colombia, Mexico and Venczucla own
70 per cent of the telcphones in the area (1. the poorest
countrics of the Caribbcan arca have the lowest telephone
density, contrasting with other Carribbean islands with
better standards of living. Corrclation of socio-cconomic




parameters and telephone density 1s a fact. Furthermore,
no country has achicved a higher standard of living with-
out an adequate telecommunications infrastructure {2].

While major technological advances have been made and
implemented in industrialized countnies during the last
two decades. most Latin Amencan teleccommunications
infrastructures were not able to provide the services re-
quircd by the economics of their respective countnes. The
obsolescence of most of the equupment associated to dif-
ficult financial sitvations impeded the achicyement of
adequate levels of competitivencss. Substantial 1nvest-
ment was required to face the chalienge of expanston and
modcmization of the telecommunications infrastructure
so as to offer cfficient digital services. This condition
forced statc-owned companics to asscs the functions of
govemment in telccommunications. Two main factors
were taken into account: the need for financial resources
and the realization of the govemment s inability to operate
a dvnamic and high technology oricnted organization.

In this way. the availability of investment resources and
technological changes have transformed the Latin Amen-
can tclecommunications scctor from its former govern-
mental monopolistic structure into profitable national
tclephone operating companics. However, there is still a
lot to do in order to modemize the networks and acquire
a higher degree of quality to overcome the lag of the past
vears. In panticular. there is a great need to overcome the
dispanty bctween urban and under-privileged arcas ob-
served in most Latin American countrics

The pnvate teleccommunications companics in Latin
Amenca have been able to take ady antage of the dramate
changes in the scctor by providing value added and spe-
cralized services such as pnvate satellite networks, cellu-
lar networks. clectronic mail, videotext and other data
processing senvices. The telccommunications senvices
companies hiave witnessed substantial growth in the new
privatized and liberalized environment and have for most
of the time reqnred the usc of high technology cquipment
manufactured abroad to satisfy the pressing demands of
compctitiveness and quality service. This situation s
considerably affected the independent local telecommu-
nications manufactunng companies, which duning the for-
mer monopolistic and closed market sccnanio enjoved i
prvileged status as exclusive providers of public and
pnvate entitics.

Table 11.3 presents the siatus of pirvatizauon and Iiberahi-
zation of major Latin American tclccommunications in-
dustnics, including aspects of competition in mobile and
basic services.

According to CEPAL (Comision Economica para
Aménca Latina v ¢l Canbe) [3]. the Latin Amencan
average telephone density of 10 telephones/ 10X) inhabi-
tants has to increasc to 20/100 by the yvear 2000 and reach
a data processing capacity cquivalent to the current figure
for industrializcd countnics. In order to achieve that goal.
cach country will have to .nvest an cquivalent to 1.5 per
cent of their GNP. It would also be necessary to channcl
between 5 and 10 per cent of gross capital revenue to

Tahle I1.1: The World®s Telephones

Contincnts Lincs (millions)
America 184,088
Europe 186.102
Ex-USSR 32.844
Asia 108.223
Occania 10,103
Africa 8,945
World 530,308

Sourcc: Sicmens. ITU and Tclepress (publications cited)

Poputation (millions) Density (lines per 100

inhabitants

739.2 24 91
505.1 1684
2953 112
3.04713 158

272 714
8108 110
5.4249 97



Table 11.2: Latin America’s Telephone Network

Country Total Lines Tel. Density (lines | Per Capita Income - Population
; (thousands)  : per 100 inhabitans) (US$) (thousands)
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r Country

S N

Total Lines (thou-
sands)

Tel. Density (lines
r 100 inhabitants) :

Per Capita Income
(US$)

e E o i kT oAy

Population
(thousands)
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.- - I e - - - -
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Source: Sicmens, UIT and Telepress (publications cited)




imestment in new information technologics. In summary.
the necessary investment is in the orderof 2 to 3 per cent
of the regional GNP.

Ttus would imply doubling or increasing fourfold the
resources invested over the last decade equivalent to 0.5
per cent of the regional GNP.

This same goal of reaching a 20/100 telephone density in
Latin America was proposed in a document entitled the
Acapulco Declaration. which was issued in Acapulco.
Mexico. during the Americas TELECOM meeting in June
1992. The basic elements of this declaration arc as fol-
lows:

ACAPULCO DECLARATION

1. Accelerate the expansion of teleccommunications net-
works to duplicate at least the number of telcphone lines
in each Latin American and Canibbean country in order to
reach a regional density of 20/100 inhabitants at the be-
ginning of the 21st century.

(&4
n

4. Strengthen andio and image broadcasting sy stems, in-
corporating new techologies as well as expanding the arca
of cover so as to take advantage of radio and TV for the
dissemination of information and for cultural and educa-
tional diffusion.

5. Stimulate the generation of human resources and im-
prove institutional structures to ensurc a sustainable de-
velopment of telecommunications infrastructure in order
to guarantee cfficient operation and quality service.

6. Modermize the regulatory. legal and economic structure
to create an environment of fair competition to induce
public and private investment for the development of
iclecommunications.

7. Achieve an accelerated rate of expansion and modemn-
ization of telecommunications on the basis of financial
sclf-sufficiency through tanff schemes that gradually ad-
Just to cost and incorporate new financial strategics appro-
pnate for the region.

Table IL3: Telecommunications Liberation

]

R SR

: Country : Partial or Fuli Privatization Mobile Communications Basic Services Competition
i 1 Competitions
i ! j
Argentina C ‘ C P
T S .
Brazil | P
i Chile i C C C
; : ‘- - -
Mexico C : C ' p
| ' .
; - : .
| Vencruela ‘ C | C | P
1
C — Complete
P — Planncd

Source: Privatization International, vanious issues, Davidson, W H. Hubert, R, and St. Croix, E. Telecommunications Policv
and Performance, University of Sourthern California, January 1993, Company documents.

2. Frovide telephone access to rural communitics and adl
under privileged urban arcas through special progras: 25
that take advantage of the opportunitics new telece
nications tcchnologics offer.

3. Promote rcgional intcgration through the interconnec-
tion of all countrics of thc Americas through modem
tclccommunications systems, such as fibre optics, satcllite
and digital networks.

I1l. LOCAL MANUFACTURING OF
TELECOMMUNICATIONS EQUIPMENT
IN LATIN AMERICA

nvatization and liberatization throughout the the
Amcricas has stimulated the marketplace and proved
to be the key to encouraging huge investmenis for the
improvement of tclecommunications scrvices from the
world's major lending banks . This in turn has affected the




process of local manufacturing of new information tech-
nologics in the arca. Market dvnamics have established a
situation in which local manufactures find conditions to
compete difficult or even to exist. The urgent need for
restructuning. and in some cases create complete networks
from scratch. has required the deployment of tclecommu-
nications cquipment that in most of the cases local manu-
facturing firms could not develop to the specifications and
in the time frame defined by the telecommunications
operators. Only the multinational telecommumncations
companics with bases in Latin Amenica have becn able to
produce equipment necessary for the modemization of the
networks through the participation of their foreign manu-
facturing basc or by establishing an integraticn or assem-
bly scheme. There are some cases where local
manufacturing and software development have been fun-
damental in sccuring important contracts for both indige-
nous and multinational companics.

in order to establish terms of reference to discuss local
manufacturing of telecommunications equipment in Latin
America. some figures relating to the market condition arc
important. Tablc I11.1 shows a projection for the year 2000
of total tcleccommunications cquipment for the Latin
American region. Latin America, including the Caribbean
countries, plans to install 85 milliontclephone lines foran
cstimated population of 514 million. This will require
investments of around US$ 90 billion to obtain a tele-
phone density of 20/100 inhabitants in the region. The
level of investment reflects the market opportunitics. The
challenge to access a rapidly accelerating market, along
with the new regulatory conditions, has forced local and
multinational telecommunications firms to revise their
roles as systems and services providers, as their manufac-
turing plans. where aspects of human resources availabil-
ity and R&D arc key clements intheir short- and long-term
growth stratcgics, have been drastically affected.

their equipment in the countrics, whilc in other cases they
have ownership stikes in specialized service centres as
well as in the national common camers. Table 111 2 shows
a matnx of the growing influence in Latin Amenca of
multinational telecommunications operators. It is becom-
ing increasingly evident that the manufactunng plans arc
not defined on the basis of mational prionitics. but more on
market forces or strategies developed at the head offices
abroad. It is imponant to mention that 1n some cascs
manufacturing facilitics have been established when mul-
tinational companics offer local manufactunng or asscm-
bly of telccommunications systems or components as a
marketing strategy to obtain important contracts and to
create a regional base for export.

Some multinational telecommunications industrics have
also established join venturcs with strong local financing
groups or with local specialized companies that have
experience in the manufacturing or scrvice area. The status
of mamufacturing of telecommunications equipment in
Latin America varies from country to country and accord-
ing to the Jocal market and liberalization policies. How-
cver, three main categories of tclecommunications
companics can be identified (see Figure I11.1) in the main
manufacturing countries of Latin America, i.e. Argentira,
Brazil and Mexico. Chile, Costa Rica and Venczucla also
have very dvnamic tclecommunications markets, but their
industrial base in tclecommunications is not as significant
as inthe former. Infact. Chile was the first country inLatin
America to privatize telecommunications in 1987. Since
then, and as a conscquence of an aggressive investment.
Chile has strengthened its telecommunications infrastruc-
turc by installing fibre optic and satellite links for national
and intemational long distance services as well as a ccllu-
lar telephone service. Local telecommunications partici-
pation has been focused in the arca of scervices and
software development.

Tablc HI.1: Total Telecommunications Expenditure (equipment) — Central and South America and the Canbbean
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Locai imanufacturing in Latin Amenica is also affected by
the growing presence of the biggest tclecommunications
operators in the world, which in some cases only distnbute

1995 2000

Telecommunications in Venc zucla were pnvatized at the
cnd of 1991 and between 1992 and 1993, CANTV will
install half of all the telephonc lincs it placed dunng the




Table 111.2: Presence of Telecommunications Operators in Latin America
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Source: Pyramid Research, Inc.

past 50 ycars. With an impressive imvestment in 1993 they
plan to achieve the goal of 18 lines for every 100 inhabi-
tants by the vear 2000. duplicating the present telephone
density. There is a potential of increasing local participa-
tion in the services arca and to look for some opportunitics
in softwarc development.

Costa Rica has the highest telephone density in Latin
America (13/100 inhabitants), with a significant telecom-
munications infrastructure in which also the services and
softwarc development arcas constitute important niches
for local participation.

Considering that Argentina, Brazil and Mexico are the
most active of Latin American countrics in teleccommuni-
cations manufacturing, a basic description of current ac-
tivitics and trends following the structure of Figure I1]. |
will provide a picture and reference for a proposed pro-
grammc of regional cooperation in the arca.

HLY TELECOMMUNICATIONS MANUFAC-
TURING IN ARGENTIN A

A tuming point in Argentina’s telccommmunications de-
velopment occurred in 1991 when the governmerit sold its
state-owned tcicphone company through public auction
and two companics were created to service the Argentine
market: one for the northern region, TELECOM ARGEN-
TINA formed by

Stet (Italy)

France Telecom (France)

Grupo Pérez-Companc (Argentina)
I.P. Morgan (USA)

and onc for the southern region, TELEFONICA DE AR-
GENTINA formed by

O =Owmership sioke in common corries
M W O T e
]

Fa
£ |
B =

Telefonica (Spain)
Inversora Catalinas (Argentina)
Citicorp (USA)

The purchase agreement granted exclusive license to cach
company to provide basic telephone services to its respec-
tive areas. The exclusivity feature will last for seven years
ending at the end of 1997, with possibilities of extension
for three more years. Telefonica de Argentina and Tele-
com Argentina are supervised by the independent govern-
ment agency CNT (Comisiéon Nacional de
Telecomunicaciones) to ensure compliance with the oper-
ating licensc and to approve equipment and technical
standards.

Due to the fact that cach of the operating companies has
undcntaken a major investment programme to increasc the
number of jines, update the equipment and increase the
operavng cfficiency of the service, a significant amount
of tclecommunications systems (hardware, software and
extcrnal plant infrastructure) were necessary  to achicve
the modernization goals set for the first vcars of operation.

The demand for new telecommunications equipment has
been so overwhelming that in some cases old infrastruc-
turcs have been completely dismantled and replaced by
new digital systems

Local industry has becn atlc to respond with external plant
requirements (air conditioning, power supply, cabincts
and controls) and in scrvices related to the installation of
ncw telephone lines, both public and private. Telecommu-
nications cquipment relating to switching, processing and
transmission has been supplicd by the following sources,
in order of importance:
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Figure I1L.1

o Foreignsources of multinational characte r of com-
pany affiliates or busincss associates of the two
telecommunications operators. (Example: AL-
CATEL., Telcttra Espaiiola).

¢  Local manufacturing of multinational companics
working independently or under joint venturcs
with Argentinian financial groups. (Example:
SIEMENS, PECOM-NEC)

¢  Medium-sized local manufacturing firms to cover
specialized switching and transmission needs with
low or medium capacity systems for urban or rural
applications (Example: Tevycom-Fapeco).

As a strategy to cover local and regional markets some big
multinational companics, such as NEC and ALCATEL,
have established joint ventures with local partners,
thereby creating groups such as PECOM (Pérez-Com-
pany), NEC and Techin-ALCATEL. In the casc of PE-
COM-NEC they have established onc of the mosit modem
telecommunications manufacturing plants in the world in
the province of Bucnos Aires.

Even in the area of services, the two telephone operators
have a strong position through the presence of companics
that scrve the public and pnivate sector, like STARTEL, a
tclecommunications scrvice oricnted venture property of
Telecom and Tclefonica,

The modcrnization trend has forced the import of a great
amount of tclccommunications systcms that affect the
local devclopment and manufacture of cquipment. The
medium-sized local telecornmunications firms and local
multinational manufacturers that before 1991 constituted

major providers of equipment. have had to restructure
their manufacturing base and re-think their roles in the
new pnvatization and liberalization scenario. Some for-
mer manufacturers have closed production lines (modems
and multplexers) to become distributors of foreign sys-
tems, others have simply become service providers.

Medium-sized manufacturing companies have become
“endangered species’™ and new schemes of government
support 1o stimulate technology development are neces-
sary in order to provide minimum subsistance to mantain
and create a revitalized national industrial base.

On the other hand., joint ventures of local financial groups
with multinational telccommunications companies have
been firmly established with aggresive strategies to cover
local demand and participate in the export of high tech-
nology systems manufactured and/or assembled at their
plants.

Imponant establishments such as MERCOSUR and the
launching and operation of the domestic satellite NA-
HUEL I can be important stimulii for local manufacturing
if proper policics and audacious initiatives arc established.

More cohesive nniversity-industry programmes have to
be established to take advantage of the excellent level of
Argentinc engineering and science before the technologi-
cal gap becomes a greater obstacle for local pa:ticipation.

A sample of representative telccommunications manulac-
turing industrics consists of thosc companics associated
to CADIE (Camara Argentina de Industrias Electronicas).
The following is a list of such companics in alphabctic
order:




Arbelaiz, S.A:
Small manufacturer of radiscommunication supplements.
Ariema, SALCY.F.

Small manufacturer of equipment and accessones for TV
reception.

Cambe:

Small manufacturer of passive electronic componenets.
Carvajal, SALC.

Small manufacturer of antennac and accessornces.
DIESEL NEUQUEN, S.A.:

Medium-sized manufacturer of power supply systems for
COMMuAICations equipmer.

Eastel, S.ALC.

Small- to medium-sized manufacturer of telephone equip-
ment and radio communications.

IATA/ALCATEL:

Medium to high capacity mamufacturer of public and
private telephone switching radio communications and
fibre optic systems. which has recently widened its base
through acquisition of ALCATEL and other product lines.
Through the joint venture with Techint it has become onc
of Argentina’s most important communications compa-
nics.

Italtel:

Medium to high capacity manufacturer of public and
private switching multiplexcr and radio communications
systems.

Kombi Electronica, S.A. - Trasa:

Mecdium-sized manufacturer of rural telcphonic and radio
communications systems.

LACL:

Small manufacturer of printed circuits

MACH Electronics:

Small manufacturer of radio communications systcms
MAURO Comunicaciones:

Small- to mediim-sized manufacturer of radio commu-
nications systems and accessoncs.

~Q

PECOM-NEC:

Argentinc-Japancse manufacturer of public and private
switching systems and transmission equipme:ni. PECOM-
NEC recently expanded its industrial base and became an
unportant manufacturer in the local and export markets.

SIEMENS:

German manufacturer of public and private switching
svstems and assembier of other telecommunications sys-
tems for the local and international markets. Siemens is
one of the most important manufacturers of telecommu-
nications equipment in Argentina

TECSEL

Small manufacturer of systems and components for pri-
vate and public telephomy.

TEVYCOM/FAPECO, S.A.:

Medium-sized manufacturcr of switching equipment and
concentrators, multiplexers, radio communications and
data transmission systems.

HI.2 TELECOMMUNICATIONS MANUFAC-
TURING IN BRAZIL

Brazil has a telephone network of 10.5 million lines with
a population of 150 million, corresponding to a telephone
density of 7/100 inhabitants. With this figures, Brazil is
cighth in telephone density in Latin America and number
forty inthe world. Although the privatization and liberali-
7aton processcs have not ben as open as in Argentina,
Chile and Mexico, the telccommunications scenario in
Brazil is very dynamic. Cellular trunking and value added
data services are becoming popular and important altcra-
tives to conventional services.

The Ministry of Communications (MINICOM) is the
highest communications authonity inthe country. with the
TELEBRAS system as the national carricr structured out
of 27 regional telephone companies and EMBRATEL as
the international camier.

The recent liberalization process that cxpanded the base
of multinational companics and opened the door for new
ones along with the new industrial policy issued in April
1993, will play an important role in the regulation and
structuring of the telccommunications manufacturing sce-
nario of Bravil.

The restrictions related to new information technology
imports defined n the Informatics Law (Ley de Infor-
matica) have been modified to make the incorporation of
forcign sophisticated components in locally manufactured
systems [4] more flexible. The modifications also include
some tax incentives for high technology locally manufac-
tured more flexible products.

Brazihan tcleccommunications authontics and telcphone
companics have always been aware of the importance of
local cquipment manufacturning, 1ssuing standards for op-
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eration and tropicalization and advising domestic compa-
nics to comply with international regulations in order to
create an cxoort base. For example, from the total invest-
ment of TELEBRAS for 1993 of USS3 billion, $180.4
million will be used for the installation of TROPICOR
switches. This switch is currently manufactured by AL-
CATEL do Brasi! and onginally developed at the TELE-
BRAS research branch CNPgD (National Research and
Development Center) in Campinas.

ened the manufacturing infrastructure and was an impor-
tant element to relate user needs to industry and rescarch
and development It is in Brazl where we have the best
examples in Latin America of R& D prototy pes tumed into
products throughout, with the participation of local manu-
factunng firms with universitics and research centres.
Engineening schools produce highly qualified engincers
with the capacity to absorb and adapt new telecommuni-
cations technologies (hardware and software) to the Bra-
zlian environment.

Table I11.3.1: Telecommunications market (millions of USS)

1988 1989 1990 1991 19920 19939 1994 ‘g

b e ——— - e - -—— _ _.!
Public switching 7 131 220 236 265 29 M4
Transmission 159 217 344 455 173 204 192 |
Cable 138 r YR 3V 341 91 446 563
,,,,, . — — : - e

Private switching R 33 40 T 55 64 69 i

. 1

---------- —_——— - e ——————— e + —_— —— R 3
Voice Terminals 34 54 94 | 15 205 281 07

- —_ - e - S SO e e 4{
Radio communications 1 I 31 319 356 175 373 §

: {

_ - — - —_—— — o e ——:——— R —— - — - —— - ‘1
Data terminals 6 14 14 50 61 62 O
f"‘ T ToTmorTmTn T T e TTrTTTT T e " - 4,
TOTAL 148 766 1085 1594 1,706 1.526 2062 !

— R

(¢) = Estimated Source: CANIECE

In spite of the restrictions of the former informatics law,
local tclecommunications firms have been very competi-
tive and cxport oricnied. Although they captured and
dominated the local market. some of them had the impulse
to look for foreign clicnts. Medium-sized companies have
becn experiencing pressure from the increasing participa-
tion of advanced intemnational telccommunications firms
in the Brazilian market.

In some cascs, the medium-sized companics have been
able to establish alliances with intemational partners, in
others, they reoriented their manufacturing base with new
products and have sometimes been able to sell part or most
of its stock to local multinational companies. There are
also cascs of former manufacturers that have become
cquipment distributors and systcms integrators.

There is no doubt that Bravil has the strongest tclecommiu-
nications manufacturing basc of Latin America. The for-
mer informatics law on the onc hand limited the
advancement and production of ncw and sophisticated
telecommunications systems. on the other, it strzngth-

In the area of telccommunications manufacturing. the
biggest and most important companics arc NEC do Brasil,
Equitel y Matec (member of the Ericsson Group). These
companies dominate the local market of switching and
transmission and have important export participation in
the Latin Amencan market. For example. NEC do Bravil
has plans to achicve a 16 per cent export volume out of all
total shipments in the next five years.

There is an important group of medium-sized local com-
panics that develop high technology telecommunications
equipment for local manufacturers and have recently ad-
vanced themselves to strong positions in the export mar-
kets. Out of the total affiliates to ABINEE (Brazilian
Association of Electrical and Electronics Industry). the
following manufacturing companics play an important
rolc in the telecommunications manufacturing scenario of
Brazil.




Table 111.3.2- Telecommunications Imperts (militons of US$)

1985 1986
Telephone sy stems 52 129
‘Transmussion sy stems (radio 378 70.5
ang television)
Data transmission equipment 1.5 10
TOTAL 14 844

P P - e i momee e s

(c) = estimated Source: CANIECE
ALFATEST:

Develops automatic testing cquipment for the Encsson
group and has plans to cxport systems (o Middie Eastem
countries. They project around 50 per cent of export from
total sales.

AUTEL:

Manufacturer of analog and digital radios. multiplexers
and o:her radio communications systems. Autel has re-
cently expanded its export base from Latin America to
Thailand. They obtained around 15 per cent of exports out
of total sales dunng the last three years.

CELTEC:
Software developer of cellular products that has estab-

lished important business relations with the US manufac-
turer Plexsys.

— ——

RT—

1987 1988 1991 1992

97 28.3 ’ 169 60.9

222 33 73.4 95.4

36 57 95 23

355 783 1298 168.6
LEVCOTRON:

This company has developed its own technology in the
arca of micro PABX for local and expost purposes.

LINEAR:

Manufacturer of microwave lelecommunications systems
for UHF. TV and satellitc applications.

TELEMULTI:

Developer of transmission systems with participation of
Telebras CPqQ.

ZETAX:

Digital switching manufacturcr with technology devel-
oped at CPqQ.

Table 1114.1 The Current Status of Telecommunications Manufacturing

T TToemme . - —F

: Country

i tion

I

in Argentina Compicmented

| ances with local industrial groups
i

i

‘Brazil In evaluation

| open to technology imports
1.

“Mexico Almost completed

cration

Important presence of major alli-

Prescnce growing in importance,

Important presence with major cx-
port plans when NAFTA is inop-

g ot — y s————

Condition of Jiberaliza- Presence of major multinational Condition of medium-sized national 1
telecommunications companies  telecommunication mznufacturing

Endangered, with policics to stimulatc |
production and incrcase competitivencss |
are necessary

Facing challenge of open market with ex-
port possibilities to Latin America and
other industrialized countrics

Practically disappcared, incubators and
other schemes in pprocess of being cstab-
lished

:
L
i
|
{
!
|
)
i
J
i
i
A




HLI TELECOMMUNICATIONS FQUIPAMENT
MANUFACTURING IN MEXICO

Mexico's telephone company TELMEX was privatized in
1990 and ccllular operations provided by pnvate compa-
nics were permitted. The concesston given to TELMEX
to opcrate as 3 pnvaused monopoly wilt end during the
sumnmer of 1996. this fact along with the cventual North
Amencan Free Trade Agreement. will revolutionize the
telecommunications scene in Mexico.

Today. after three vears of market liberalization in tele-
communications cquipment imports. the medium-sized
national teleccommunications manufactures have practi-
cally disappcared. with only the multinational companics
and a mynad of small-sized manufacturers that provide
support to local industnes remaining.

Before the liberalization process. the model of import
substitution supported the panicipation of a group of
medium-sized national tcleccommunications manufactur-
ers that took advantage of a closed market and unfortu-
nately did not achieve a competitive level to subsist after
the opening up of the market. These medium-sized com-
panies showed a slow productivity growth, where indus-
tnial production grew fundamentally because facilities and
equipment also grew. but efficiency stagnated and R&D
investments were not properly allocated.

It is obvious that after Liberalization, the balance of trade
has been highly deficitary, with telecommunications
manufacturing concentrating on assembly or
“‘maquiladora” operations and to the big multinational
companics, such as Encsson, Alcatel. NEC, Northem
Telecom and others. Unable to compete with foreign
manufacturcrs, the medium-sized national telecommuni-
cations industrics became importers or cquipment dis-
tributors, sy stcms integrators Or scrvice providers.

The telccommunications scenario is tn genera! very dy-
namic, in spitc of a condition of a privatized monopoly in
basic telephone services. The presence of cellular and
other value added companies provide alternatives for the
pressing demand for services. The launching of the More-
los Satellitc System in 1985 brought impontant alicrna-
tives for corporatc communications. To date, the satellitcs
arc almost 100 per cent full and the sccond generation of
Mexican satcliites to operate from the first semester of
1994 will provide substantial capacity for data, voicc and
image transmission to cover demand, along with the mod-
emnization projects of TELMEX. TELECOMM, the de-
centralized wing of the Ministry of Communications and
Transport (SCT), is in charge of satellitc opcrations in the
country, having transferred the microwave national net-
work for TELMEX operation. The nced to improve Mex-
ico's average telephone density of around 7/100
inhabitants and the incrcasing demand for services at
corporate and social interest arcas (rural, under
priviledged. suburban) arc the most important factors (o
induce investment in telccommunications for the next
couple of years. Govemment policies and support (0 cre-
ate or stimulate national telecommunications manufactur-
ing in a highly competitive and open scenaric arc

necessan to tmprove the curment balance of trade in tele-
communcations in the medium- or long-term

Important developments in several states of the country
regarding industnal incubators and technology parks. as
well as in the generation of new R&D schemes and
university -industry programmes, will be fundamental to
creating a new breed of dynamic nucio-industries to ex-
port or produce for the major multinational teiecommuni-
cavons manufacturcrs. At present. the Mexican [nstitute
of Communicatons (IMC) s in the process to establishing
a new concept to simulate national participation in tele-
communications manufactunng. as well as in software
development for telecommunications.

To date. according to CANIECE (Camara Nacional de ia
Industna Electronica v de Comunicaciones Eléctricas).
the following companies arc the major tclecommunica-
tions manufacturers in Mexico:

ALCATEL INDETEL:

Manufacturers of public and private switching, telephone
systems and transmission equipment.

MITEL DE MEXICO:

Manufacturers of pnvate switching and tclephone sys-
tems.

MOTOROLA:

Manufacturers of radio communications systems and ac-
CCSSOrics.

NEC DE MEXICO:
Manufacturers of switching and transmission systems.
NORTHERN TELECOM:

Manufacturers of pnvate switching and telephone sys-
tems.

ROLM TELECOMUNICACIONES:

Manufacturers of private switching and telcphone svs-
tems.

TELEINDUSTRIA ERICSSON

Public and privatc switching and 1clcphone systems. as
wcll as software development for switching applications.

Apan from these major manufacturers there are, accord-
ing to CANIECE, 362 smail-sized companics in the arca
of clectronic components, communications and (clecom-
munications systems. [a these group we can find small
manufacturess, scrvicc providers, sysiems intcgrators and
“"maquiladora’” assemblers.

In order to sutnmarizc the condition of the telecommuni-
cations industry in Mcxico, tables 111.3 1 and 111.3 2 show
the valuce of the telecommunications market in Mcxico. as




wcll as the telccommunications imports from 1985 to
1992 These two tables show the cffect of the iberaliza-
tion policics set in motion by the Mexican Government at
the beginning of this decade. These policics. as mentioned
before. affected the telecommunications manufactunng
process in the country.

L3 ASCANRLIRY OF THESTATUS OF TELECOMAMU-
NICATIONS EQUIPMENT MANUFACTURING [N AR-
GENTINA, BRAZIL AND MEXICO

As mentioned before, the iclecommunications markets of
these three countnies are very promising and dynamic.
showing diffcrent conditions of privatization nd liberali-
sation. Duc to the fact that the most important telecom-
munications companics arc of a mulunatonal naturc.
R&D activities arc mostly concentrated in the main labo-
ratonces of such companies. although softwarc develop-
meni and modifications and adzptations to local needs are
undertaken locally. In order to subsist. medium-sized
national telccommunications manufacturers face a chal-
lenging and difficult situation if proper schemes for gov-
ernmental support ¢r new and creative niches are found to
increase their effictency and productivity.

Table 11.4.1 summanzcs the current status of telecommu-
nicatons manufacturing in the three major industrialized
countnics in Latin Amen.a.

IV. PROPOSED SCHEME TO STIMULATE LO-
CAL MANUFACTURING OF TELECOMMUNI-
CATION EQUIPMENT IN LATIN AMERICA

In spitc of Latin America’s dy namic telecommunica-
tions scenario and the presence of multinational com-
panices in the region. the manufacturing infrastructure is
insufficient. It is necessary o create programmes to
strengthen current manufactunng activitics, taking into
account the following basic clements:

e Rescarch and development. human resources and
manufactunng stratcgics

¢  Centification and test procedurcs, comphance with
international (open) standards

¢ Rcgional cooperaticn, cstablishment of pro-
grammes to strengthen telccommunications
manufactunng

Regarding rescarch and development, an analy sis of thosc
public and private telecommunications research centres,
laboratoncs and universitics focusing in tclccommunica-
tions should be camicd out. This will provide strategies
and lincs of action to:

e  Crcatc ncw entitics of R&D

e Strengthen those R&D cntitics with current pro-
grammes in tciccommunications

¢ Definc plans and recommend actions 1o cstablish
links between industrics and rescach centres work-
ing in the ficld of tclccommunications.

The fact that there 1s an insufTicient industnal base inLatin
Amencais related to the lack of expenence incertification
and test procedures. It 1s impontant to encourage paruct-
pauon of Laun Amcrican industnes. rescarch centres.
govermnmental agencies and individuals in infernational
standards commutices

Some of the countries n the area have programmes and
agencics homologous to tugh technology cquipment. but
their regulations and normativity are fixed according to
forcign patterns and are not normally adapted to the fast
intcrmational technological pace the industry requires.

The rapid and cxplosive growth in the use of teleccommu-
nications technology in Latin Amenca — parnticulariy
after the libcralization processes — has created the need
for managing the electromagnetic spectrum more aappro-
pnatcly and efficiently It would be important to develop
comprehesive and well structured spectrum management
policies to cope with the dramatic usc of wircless telecom-
munications systcms. The lack of proper spectrum man-
agement facilities limits the use of new communications
technologices that have the potential to be applied in cor-
porate and social cmironments.

Regional coopcration could plav an important role in
strengthening telecommunications manufacturing in
Laun Amcrica. Recommendations to stimulate regional
cooperation in the area arc the following'

To create a databasc ordirectory of Latin American manu-
facturers of teleccommunications equipment for distnbu-
tion among the manufactures themsclves. as well as other
private and public agencics, telccommunications carriers
and scrvice providers so as 1o create the possibilities for
mutual exchange.

To explore the possibilitics through industry associations,
universitics and industnces to strengthen or create pro-
grammes for human resources gencration to support re-
gional manufacturing in Latin Amenca.

Look for special niches that can be considered for partici-
pation by the Latin Amencan industry.

Identify the strengths of the manufacturing industrics to
take adv antage of their capabilitics in the region.

Issuc a sencs of reccommendations to support medium- or
small-scalc manufactunng companics so they can cocxist
and subsist 1 a very demanding and competitive arca.

Stimulate and create new schemes of support for micro-
and small-sizcd high technology companics according to
their own regulatory and industrial environment.

These recommendations have to be analysed and dis-
cussed 10 order to definc a plan of acthion of regional range
with pnontics to allocate the financial resources required
to implement the strategics delincated in such plan.




V. CONCLUSION

he liberalizauon trend of teleccommunications sen-

ices in Lattn Amencan countnies has created a defi-
citarv balance of trade. duc to a considerable tncrease in
tmports and decrease 1n local development and production
of teleccommunications equipment.

The lack of competitive and aggresive local telecommu-
nications manufacturing infrastructurcs. whether national
or multinationl. has the danger of transforming a complete
region of technology users or technology absorbers. Over
the medium- or long-term. the Latin Amencan countnes
cannot afford to stop devcloping telccommumcations
technology by offening only the cconomic incentive of
cheap labour to create asscmbly or maquiladora type
opcrations.

Latin Amenca cannot only base its development platform
on the export of raw products.

Therc is a great need to estabhish creative human resource
programmes focused on new information technologics
Althoug!: Latin Amencan engineers and scicntists have an
excellent capacity and great potental for technology pro-
duction. comprchensive and practical school-industry
programmes arc also necessan to take advantages of
market opportunites.

Therc is also a need to identifs miches with possibilitics to
obtain a high degree of competitivencss and allocate ade-
quate financial resources to weil planned projects.

Imitiativ¢s such as NAFTA and MERCOSUR give impor-
tant oppertunitics to Latin American manufacturers to
position themsclves as exporters of teleccommunications
cquipment if adequate policics and programmes are not
established. the benefits of open markets will be fora few
countnces only. and in the long-term the dependency cre-
ated for high technology products wiil be detnmental to
cncourging 2 sustainable development of telecommuni-
cauons manufactunng in the arca.

Softwarc development has been secen as an area of great
potential for participation in tcleccommunications manu-
facturing Countrics such as Indta and Isracl have created
programmes to stmulate this fundamental aspect of the
ncw informat~n technology disciplines

New schemes of operation apan from maquiladora and
incubators arc necessary 1o establish and stirmulate small-
and mcdium-sized national iclccommunications compa-
nics Although maquilador opermations in Brazil and Mcx-
ico arc fundamcntal clements for the cxport of
manufacturcd or assembled technology products, cheap
labour cannot be or continuc to be the only attraction for
the establishment of matufactuning facihines

Incubator or technology parks have to be restructured and
adapicd to regranal conditions, with market oncnted pro-
grammes and adequate and nmels financial support in
high technology arcas such as telccommunicailons

The technology pap 1s overwhelming and 1s growing
rapidly. However. cnises and opportumities alway s appear
together. Telecommunucations technology plays an 1m-
ponant rolc 1n improving the quatity of life of humankind
To parucipate in cooperative regional programmes in the
processes of “know-how ™ and “know-whv™ related to
telecommunicatuons design and manufactuning wili con-
tnbute to Latin Amencan integration by preparing the arca
to face the chatlenge of creating a fair and more stable
socicty
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Parallel Computers and Their Industrial

Applications

Boleslaw K. Szymanski
Department of Computer Science and Scientific Computation Research Center
Rensselaer Polytechnic Institute
Troy, NY 12180, USA

1. Challenges for Parallel
Computers

Parallel computing has become a critical technology for
manufacturing processes. Itis also quickly gaining impor-
tance in sciences. medicine and the drug industry. Large-
scalc computer modeling impacts decision making in
banking and finance, military and government. The Indus-
trial Revolution of the 18th century has freed humans from
the enslavement of manual labour and has transformed
craft and handvwork into the industrics of today. Like-
wise, the Computer Revolution we are now witnessing has
been freeing the labour force from routine mental tasks,
which were and are often still donc by assistants, clerks
and low-level managers. Paralle! computers form an im-
portant component of this revolution. They empower de-
cision makers. such as high-lcvel managers and chicf
scientists, with the ability to gather, access and sy nthesize
information. as weil as simulate real-life processes to
measurc the impact of social. cconomic and design deci-
sions. The quality of the simulations and synthesized
information is strongly dependent on the applicd compu-
tational power. Today. eventhe largest uniprocessor com-
puters arc too slow for the most challenging problems of
this kind.

Inthe United States of Amrica, the quest for higher-speed
machines is fucled by computationally intensive problermns
with profound cconomic aid social imipacts, referred to as
Grand Challenges|[3}. It is difficult to list all Grand Chal-
lenge problems because so many areas of science and
engincenng are potential sources of such problems. The
short list typicallv includes:

¢ high-resolution weather forccasting crucial to ag-
riculturce, disaster prevention, etc.;

¢ pollutionstudics that include cross-pollutant intcr-
actions, important in environmental protection;

¢ global modcling of atmosphcre-occan-biosphere
intcractions to mcasure the long-term impact of
human activitics on the stab.lity of the global
ccosy stem,

e human genome sequencing that will assist in rec-
ognizing, preventing and fighting genetic dis-
eases,

¢ the design of new and more efficient drugs to cure
cancer, AIDS and other discases:

e  high-temperature superconductor design that can
revolutionize computer design. clectrical devices,
elc.;

¢ the aerody namic design of acrospace vehicles (air-
flow modeling) and improvements in automotive
engine design (ignition and combustion modeling)
that can lead to more cfficient use of depletable
fossil fucls in transportation;

e  the design of quantum switching devices impor-
tant in building more powerful computers.
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Figure 1: Computational Speed and Memory Required for
Grand Challenge Modcls versus Cument P-3llel Ma-
chincs

It1s estimated that to achieve acceptable responsc time for
these problems. in the order of several hours, will require
a machinc with pcrformance of tcraflops = 10'? floating
point opcrations per sccond. Today's parallcl computers
approach a tenth of a teraflops. i.c., about 100
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9 gigaflops (1 gigaflops = 10’ flops). Howcever. such speed
ts achicved only on certain verv large. highly localized.
fincly tuned. often idcalized applications. The demand for
computational speed and memory for some applications
from the above shon hist of Grand Challenges arc shown
in Figure 1. The position of some current paralicl ma-
chines discussed in this article is also marked in Figure L.

In this anicle. first the need for parallel computers is
justified on technological grounds. Then. recent develop-
ments in parallel computer architectures are discussed.
followed by a bnef review of their software and limita-
tions. Finallv. the industnial applications are summan/cd
and discussed.

2. Need for Parallel Comput-
ers

In recent vears. it has become increasingly difficult tc
improve the performance of a uniprocessor based on the
time-honored von Neumann model. By laws of physics.
the speed of signal transmission tn a computer cannot
exceed the speed of light in the transmission media. about
3 x 107 m/sec for silicon. Conscquently. it takes 10%0fa
sccond for a signal 1o propagate in asilicon chip of aninch
indiameter. However. onc signal propagation can support
at most one floating point operation. Hence, a sequential
computer built with a chip of such a size can provide at
most 10° flops = 1 gigafiops. i.c.. one-thousandth of the
nceded teraflops. The immediate conclusion is that the
onlv feasible path to a teraflops computer leads through
massively parallel machines (MPPs).

An intcrest in parallel computing sy stems is not new and
can be traced back as far as the 1920s. However. as late as
the carly 1970s . major criticism of parallel processing was
based on Grosch’s law. which states that the computing
power of a single processor increascs 1n proportion to the
square of its cost. Recent carcful analysis of Grosch’s law
showed that it is valid oniv within one technology. Econ-
omy of scale for mass-produced memory and RISC (Re-
duced Instruction Set) processors makes them a few
orders of magnitude less expensive than custom designed
chips for mainframes and traditional vector supercomput-
ers. The improving computer chip technology cnables the
placement of cver-faster processors with ever-increasing
amounts of memon on a single wafer. Hence, introduc-
tion of RISC technology made Grosch's law obsolcte.
Massively parallcl computers built from a large number
of RISC processors provide a superior performance-to-
price ratio compared to computers based on the powerful.
custom-designed CISC (Complex [nstruction Set) proces-
sors

The traditional v cctor supcrcomputers arc built of a fim-
ited number of powcerful processors connccted to large
shared memoryv. In addition. they cxplore arrav operation
parallchism through vector co-processors. As discussed
below, because of the shared memory. the number of
processors in such a parallel system cannot casily be
increased and 1s limited to about 16 In contrast, massively
parallcl computers have processors with local memorics.
The processors arc connccted directly to cach other by a

network. The cost of such a parallel computer is roughiy
proporional to the rcquested number of processors.
Therefore the size of the computer installation is morc
limited by costs than technical considerations. The mas-
siveh parallel computers have three advantages over tra-
ditional vector supercomputers:

1. An accelerated rate of advance of peak processing
power. In the last decade. microprocessor performanrce
has increased four imes every three vears, following the
rate of integrated circuit logic density improvement. By
contrast. the clock rates of vector machines have improved
much more slowly, doubling every sevenyears [2]. These
trends are expected to continue for at least the 1990s.

2. An improvement in the performance-to-cost ratio. In
1993, this ratio was between two to eight imes higher for
MPPs than for the vector supercomputers.

3. Scalability of the machine. The smallest configurations
of MPPs arc usually low priced to entice imtial purchase
(in 1993 the least expensive MPPs cost below $100.000).
The initial configuration of the MPP can be upgraded
incrementally as the needs and av aulable funds anise.

The clear conclusion is that only massively paraliel com-
puters can deliver the much needed teraflops level of
performance.

3. Architectures of Parallel
Machines

In Flynn's well-known classification of paralicl computa-
tional modcls [5]. the von Neumann model is charac-
tenzed by a single stream of instructions controlling a
single stream of data (SISD). To achicve parallelism,
multiple data streams can be introduced. thus creating a
SIMD model. A further extension adds multiple instruc-
tion streams. which lcads to multiple instruction multiple
data streams (MIMD) architectures. The last category
splits into two classes on the basis of a memory access
mechanism. One class, the shared-memory architecture,
is characterized by the existence of a single global mem-
ory. Each processor has equal access to this memory. The
other class, the distributed-memory architectures, have
processors with local memones. Each processor has direct
access to its own memory and indirect access to the
memory of other processors. The indirect access is typi-
cally supportcd through a message-passing mechanism
that cnables processors to communicate with cach other.

On SIMD machincs, all processors execute the same
statement, but each operates on a different picce of data
(data paraliclism). The major task of a programmer is to
identify data that can be distributed among the processors.
Howcver, programmung itsclf is relatively simple because
cach processor cxecutes the same scquential program. I,
for a particular program step. a proccssor docs not have
any data assigned 1o it or the exceuted step docs not apply
to i1s data, the processor remains idic. For this rcason,
SIMD machines arc cfTicient only insuch applications thit
have cnough operations applicablc to a large number of
data picces.




An cxample of a massnely parallel SIMD svsiem is the
MP-2 comiputer produccd by MasPar The MP-2 is built
around an array of processors with a single circuit boerd
containing 1024 processors. Each processor has o4 Mbsy -
tes of local memon . A processor can communicate with
its cight ncarest ncighbours interconnected 1n a two-di-
nmensional gnd. Another means of communication is sup-
ported by the hypercube interconnected network and a
global router that can deliver messages fromamy processor
to anv other processor The Arrav Control Unit (ACU)
controls thc operatiors and communication of all the
processors in the armay. The front-end of the machine 1s a
standard UNIX workstation with standard and hugh speed
input/output subsysiems. The fiontend handles tradi-
tional scnal processing. The MP-2 includes uptoa 16.364
armav processor and delivers up to 6.3 gigaflops with
32-bit precision anthmetic. MP-2 runs an operating sys-
tem that is a denvative of the UNIX svstem and has
optumizing compilers for MPL (a vanant of the dais
parallct C language) and Fortran.

Programming for MIMD machines is morc compiex than
programming for sequential or SIMD machines For
MIMD sharced-mcmory architectures, the most difficult
programmicr’s task is to map the program onto processors.
Synchronization and data exchange can be cfficicntly
implemented through blocks of shared memory . Program-
ming of such machincs is less difficult than for distnb-
uted-memory machines. thanks to the global address
space that makes any data uniformly accessible from any
processor. The challenge is in the hardware suppon for
shared memory. As the number of processors increascs.
so docs the traffic in the network connecting processors
with the memory . If the memory requests from the differ-
ent processors arc directed to the same memory bank,
memory access is done sequentially, slowing down the
processors. Conscquently. it is believed that shared-mem-
orv machines cannot support massive paraliclism. The
currently available architecture in this class 1s the Cray
C-90 sencs. which represents a traditional vector super-
computer with limited interprocessor parallclism [§]. Its
largest configuration consists of 16 processors, cach with
a performance of 1 gigaflops and sharcd memony of 8
gigabytes. Each processor can have two vector pipes and
two functional units active 1n a cyvele. thus producing four
vector results per clock unit. This parallclism of opera-
tions within cach processor can be muitiplicd by 16 avail-
able processors resulting in the peak performance of 16
gigaflops. The Cray C-90 runs under the UNICOX oper-
ating system and has vectonszing compilers for Fortran
and C

Programming for distnbutcd-memory machines inhents
all the problems of the sharcd-memorny programs and is
further complicated by the the need for data distribution
Each processor has the direct access .o the local memon
only. Non-local data must be ncgotiated with the ow ner
processcs using communication. The synchronization im-
posed by the wait for a communicated data can signifi-
cantly slow the performance of a computer. Subscction
4 1 discusscs the Fortran cxtensions that allow the pro-
grammer to dcfine data distnbutions. Another cffort to
casc the programmer’s burden is to support non-local data
access through hardware. as done by the Kendall Squarce

Corporation in the so-cilled all<ache KSR-1 machine
~dthough the memory of KSR-1 s distrbuted. the address
space of the progmm is global If the accessed data 1s not
in local memory. the operating sy stem suspends the proc-
css and brings the data 1o the processor. The efficiency of
such a solution is being evaluated by the KSR-1 users [8]

The MIMD architecture. also capable of SIMD execution
modc. is exemplified by the CM-5 computers produced
by Thinking Machines Corporation 8] The CM-5 ma-
chine consists of processing nodes (the configurauon can
van from 32 10 16,384 processors). a number of control
processors. a data network. a control nctwork and a diag-
nostic network. Each processing node 1s a RISC processor
with 32 Mbytes of memory and a 128 megaflops vector
processing unit. Input and output are provided via a high-
bandwidth interface. The data network 1S interconnected
into a fat-tree and provides high-performance. point-to-
point data comreunication between the processors. Unlike
anordinary binary tree. the channcl capacitics of a fat-tree
increase as the treg s traversed from Icaves to root. The
control and diagnostic networks are implemented as bi-
nary trees. the first one provides cooperative operations
such as broadcast and svnchronization, whereas the scc-
ond onc supports testing sy stem integnty as well as detec-
tion and 1solation of errors The data parallelism in CM-5
canbc implemented in cither SIMD mode. multiple SIMD
mode or syvnchronized MIMD mode. The reported per-
formance of the 1024 processing node configuration was
about 50 gigaflops. Theoretcally. a full configiranon of
16.384 processing nodes could reach teraflops range but.
with current pricing, such a machine would be prohibi-
tively expensive

The biggest promisc of wide commercial usc. in the opin-
ion of the author. 1s the recently announced (end of the
vear. 1993) scalable SP-2 computer produced by IBM
Cormporation. {t is an MIMD computer based on the RISC
System/6000 processors. The system consists of three
major components: the numbcr of the RISC Svsteny60ix)
processors. the high-performance switch. and the control
processor. Each processor can perform at 250 megaflops.
The high-performance switch is a multi-stage network
withoptical links The switchis capable of a 46 Mbyie/sec
processor-to-processor data transfer with a lateney of
about 3 microscconds The softwarc approximaicly don-
bles this latency. The predecessor of this machine. the
SP-1. is about half as fast as the SP-2. Both systems run
under AlX operating system and support PVM message-
passing protocols. The Comell Theory Center at Ithaca
recently announced the replacement of 1ts SP-1 machine
with the 512-pmcessor SP-2 computer with a peak per-
formance of more than 100 gigaflops in 1994 The Theon
Center plans to usc the new system to intreduce commer-
c1al users to scalable computing for such applicativns as
modcling scdimentars basins to predicting where oil s
present, interactive acecss (o large data scts. acrospace
engincening dissolution of natural gas. tuthulent combus-
tion and orthopacdic biomechanics

The size of the high performance computing market
worldwide 1s about $2 bulion (excluding sales of the IBM
add-on vector hardware) The large sharc of this market s
held by Cray Rescarch. which accounts for roughly 40 per




cent of sales. On the other hand. many MPP vendors have
sales below $100 million. Clearly, the MPP industy is
still in the eary stages of development and itis very likely
that some existing companics will disappear. while new
oncs will emerge. However. in he opinion of the author,
the direction of deveiopment towards the MPP system will
intensify.

4. Programming Models and
Languages

While the use of parallel computcers has been increasing.
their popularity has been hampered oy the level of effort
required to develop and implement the necded software.
Parallel software must often be tuned to a target architec-
ture to execute cfficiently. Thus. it often requires costly
redesign when ported to new machines. Different catego-
rics of paralicl architectures have led to a proliferation of
dialects of standard computer languages. Varving parallel
programming statcments for different language diatects
limit parallcl software portab:lity.

Parallel computation can be vicwed as an interwoven
description of operations that are applied to data values,
and of data movement and sy nchronization that dictate the
form of data accesses and computation order. The tradi-
tional programming languages. such as Fortran, C, or
C++. provide tor description of data movements and
svnchronization through ad hoc architecture-dependent
extensions. Examples are various synchronization con-
structs such as busy-wait, locks or barricrs used in pro-
grams for shared-memory machines. send and receive
with diffcrent semantics employed by programs for mes-
sagc-passing architcctures, and dimension projection and
data broadcast popular in programs for SIMD computers.

To counter this trend to prohiferation of language con-
structs and variants. there has recently been a strong push
towards standardi-ation of programming modcls and lan-
guages. Examples arc the High Performance Fortran
(HPF) language. the Paralle! Virual Machine (PVM)
communication primitives library. and the Message Pass-
ing Intcrfacc MPI standard. There is also a trend towards
an objcct-oniented paradigm represented by several ex-
perimental languages bascd on C++. Many operating sys-
tems for parallel machines are denivatives of UNIX,
therefore. next to Fortran the most popular language avail-
ablc on paralicl machines is C with extensions. Howcver,
since its introduction in the 1950s, Fortran has been the
language of choice for scientific and engincering applica-
tions that have driven sales of parallel machines so far.
Fortran compilers are available on virtually all computer
ranging from personal computers to workstations to par-
aliel computers. The newest version of Fortran that “svas
designed as a standard for parallel processing is discussed
below.

4.1. High Performance Fortran

Fortran hus cvolved over the period of its existence by
incorporating such features as array operators, dynamic
stomge allocation and cnhanced support for modular pro-
gramming. To cxploit the full capabilitics of modem

paraticl architectures. the programmer must be able to
definc additional featurcs of the programs. suchas [7}:

I. Data mapping among proccssors.

9

. Placement of data within a single processor

3. Specification of control parallelism,

b

. Specification of parallel sections of code.

The Fortran extensions that enable the user to provide this
kind of information in the source program are called High
Performance Fortran (HPF). They were developed by a
group of users between 1991 and 1993 [7]. HPF is in-
tended as a platform for portablc parallel programming. It
1s widely assumed that major vendors of parallel comput-
ers and third-party compiler and system software devel-
opers for paralle] processing will adopt HPF.

HPF includes features for mapping data to pamallel proc-
essors, specifving data parallel operations and interfacing
HPF programs to/from libranes and other languages. HPF
uses compiler directives if the extension cannot change
the program semantics and explicit language extensions
otherwise. The parallclism in an HPF program can be
expressed by array operators, FORALL and DO INDE-
PENDENT loops and EXTRINSIC and library proce-
durcs. Since communication in a program is an overhcad
that lowers the paralicl execution efficiency. HPF puts
much of the burden of defining communication on the
compiler. The user supplies very high-level data mapping
strategics and the compiler generates the needed commu-
nication.

4.2, Message Passing Interface

MPI is intended to be a standard message-passing inter-
face for applications running on MIMD distributed-mem-
ory computers and workstation networks. The design of
MPI has been a collective effort involving rescarchers in
the United States of Amenca and Europe from mam
organizations and institutions. MPI supports point-to-
point and collective communication routines. It provides
constructs for dcfining process groups. communication
conlexts and application topologics. Since MF ! was intro-
duced in November 1993, it is difficult to measure its
impact on portability of programs writtcn with its use. It
is hoped by its authors [10] that it will be uscful in building
htrancs of mathcmatical software for MIMD machines
MPI's design allows hetcrogencous implementations and
dcfinitions of virtual communication channels. The de-
sign was aiso influenced by the need for ensuring that it
could be implemented cfficiently in a multi-threaded cn-
vironment.

5. Limitation of Pa. .*i.:
Processing

System perfonnance defines the computational problem
sizcs that can be handled within acceptable time and cost
limitation. Performance is impacted by the four factors
that may be of vaning importance in dfferent applica-




tions. The first is the raw computational speed (processor
and memon clock time, number of arithmetic operations
per second). The second is the memory of the machine
{loading/unloading the data to/from the disk increases the
program exccution time). The thind factor is the rate of
input/output opcrations. i.c.. the rate at which data can be
loaded into and produced by the machine. The fourth
factor is the sy nchronization and communication delav. It
15 relevant only for parallet computers. The svnchroniza-
tion delav arises when a processor idles because it waits
for other proccssors to finish the corresponding stage of
computation. The communication delay results from a
processor’s wait to receive the requested data. In both
cascs part of the computational power of the machine is
lost.

A parallel machirc with p processors. cach with speed of
m megaflops. con theoretically achieve the peak perform-
ance of p*m. However. rarcly can the algonthm be divided
equally among processors. There are usually pants of it
that can be done one step at a tiine. The socalled Amdahl
law defines the limit on the speedup of a paralicl execution
duc to the residual scquentiality of the program {1].
Speedup for a p-processor system over a uniprocessor
svstem is defined as

where 71 is the exccution time for the best serial algorithm
on a single processor and 7 is the execution time for the
parallel algorithm using p processors. Let a be the so-
called Amdald’s fraction, i.c.. the ratio of the execution
time spent in sequential parts of the algonthm to the total
cxccution time on a single processor. Then

, 1 1
(h Sp_(x+(l—a)/p<(x
Amdahl’s formula (1) suggests that no matter how many
processors arc available to participate in the computation.
the speedup is limited by la. For example. if 5 per cent
of an algorithm cannot be paraliclized, the maximum
speedup will not exceed 20, no matter how many proces-
sors are used.

In most engincering and scicntific algonthms, the fraction
a is not a constant but a decreasing function of the problem
siz¢ n. Algorithms for which a/n) asymptotically reaches
0 while n incrcascs are called effective parallel aigo-
rithms. Such algorithms, if applicd to large cnough prob-
Jems, arc capable of achicving speedup nearly equal to the
number of uscd processors. To substantiatc this point, let
S < p denote the desired specdup, arbitranily close to p.
Since the achicved speedup Sp is given by formula (1),
then

Sp = 2 S
@) P a(n) + (1 - u.(n))/p/

Hence, it follows that

N
Se-h
For an effective parallel algonthm arn) 1s asv mptoticalhy
decreasing to 0. Hence. itis alwavs possible to select such
a large problem size #,, that for probiems larger than n,,.

a/n) satisfies inequality (2). Therefore any problem with
size n - no will achieve speedup greater or equal to N

a(n) < p -

In a message-passing svstem. a signuficant fraction of the
total execution time is often spent on communication
between processors. To examine the effect of commuri-
cation overhcad on the speedup in such systems, let ¢
denote the fraction of the total execution time spent on
communication that is not overlapped with computation.
If t is the sequential exccution time and @ is Amdahl's
fraction then. with p processors. the total execution ime
(which includes the timc spent on communication) is

3 ol N (-
I -c ptl -0
Thus. the speedup in this casc is

d-c __ pd-q

N -« (1l+wp -1
p
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Since p 21, the speedup is limited by
Sp £ p(l - ¢)

As in the case of Amdahl’s fraction, the communication
fraction of the execution time ¢ is often a function of the
problem size, say c/n). A parallel algonthm is communi-
cation effective if c/n; asymptotically reaches ) with the
growth of n. The conclusion is that for large applications
using cffective parallel algonthms the speedup canbe very
close to the number of the used processors despite the
communication and sy nchronization delays.

Large applications running on a single proccssor can
exceed the memory and cache limit of the machine. The
resulting excessive paging or cache miss ratio Iead to the
poor performance of such an application. On a paralic]
machinc, cach processor runs only a fragment of the
application. Hence. the cache and memory of the proces-
sor might be sufficient to achicve low paging and cache
miss ratio. As a result, the application can achicve super-
lincar speedup on a panallel computer, meaning that the
sum of execution imes on all paralle! processors is smaller
than the total execution time on a single processor, i.c..

Tp R

Sf’ = Tl P

Such speedups have been reported for large irregular
computations (9]

6. Industrial Applications

Industrial applications of parallel computations are lim-
ited mainly by the relatively high cost of solving compu-




tationally intensive problems. The use of a parallel com-
puter must be justified by the cconomical significance of
the results. As the performance-to-price ratio and rehabil-
ity of new generations of parallel computers increase. the
range of applications will follow A large part of the cost
of parallc! processing results from the high cost of pro-
gram development. The new standardization cffonts de-
scribed inthe previous section have a potential of fostering
softwarc portability and rcuse. thus further contributing to
the decline of the cost of paratlel computing. The next few
vears will most likely witness wide-spread commerciali-
zation of parallcl computers. Today . the range of applica-
tions is already impressive and there is a clear trend
towards an incrcased involvement of industry in parallel
processing. as evidenced by Table 1 2],

In 1992. the worldwide installed parallcl computer basc
(of US vendors only) was nearly cqual between academia
and government (129 in total) and industry (122). In
academic centres. the usage of parallel computers by
industrial users ncarly doubled between 1991 and 1992
(last two vears for which data is available)

Table 1. The Percentage of Paralicl Computer Installa-
tions for Diffcrent User Categonies

Year Government  Academia  Industry
carlyv 1980s 70 5 25
late 1980s 60 15 25

1993 40 20 40

The cooperation between academic centres and industry
is strong in the United States of Amenica. For example.
the Scientific Computing Rescarch Center at Renssclacr
Polvtechnic Institute brings together 35 faculty, 50 gradu-
ate students and many rescarchers from 16 organizations,
including such industrial leaders as Alcoa Technical Cen-
ter. Dassault Syvstems. General Electric Company. Gen-
cral Motors Corporation. Grumman Aircraft. znd [BM
Corporation. The spectrum of investigated probiems cov -
ers computational fluid dvnamics. engincenng structural
analvsis. human joints dynamics. and cpidcmiological
modcling

Some of the largest customer; of parallel computers are
commercial acrospace companics They have been using
computational flnd dynamics to analysc airflows for
spacccraft and acroplancs An interesting application of
this method was made by Bocing to predict airflow in
arrcraft cabins using a Cray parallcl computer. The design
of an acroplanc’s cnvironmental control sysiem involves
the speaification of ar supply and rciurn and anals sis of
amrflow speed and distnbution The computer simulation
chminates the mapsnity of candidates and the full-sizc
acroplanc cabin mockups arc used only in the final sclec-
tion The cxpense and time required for testing the larpe
number of candidate mirflow systems has thus been largcly
reduced Computational flmd dy namics s also uscful i
the analvars of airflow for cars For example, Nissan

81

Motor Company reported that it saves on wind tunnel tests
by using the model of an unstcady. three-dimensional
viscous incompressible flow program on the Cray C90
computer achueving the performance of 7 gigaflops

O1l reservoir modeling uses cross-well seismic data to
build and run the model. Even with current parallel super-
computers, large models usc a computational unit of sev-
cral-hundred fect. which may contain few separate wells.
However, there are important fluid cvents at the scale of
a foot. such as the mixing of clcmentary fluids. Compa-
nics such as Mobil Corporaiion and Amoco Oil Compamny
usc parailel computers to cxploit cxising. as well as
scarching for new reservoirs. Shell Oil Company reported
that it butlt parallel versions of several petroleum reservoir
simulators. but those have not been put into use because
of the difficulty in providing requisite network and job
support. In contrast. selected geophysical application pro-
grams have been used successfully in corporate scttings.
In [4]. British Petrolcum Exploration Inc. reperted the
accurate modeling of a complex reservoir to predict po-
tential gas and oil production, the rate of production and
the impact of operating decisions on recovery and eco-
nomics When operating under constrained computer re-
sources, the model of a reservoir must be simplified and
projections conservative. More reliable projections ob-
taincd with the use of the paralicl computer increased
predicted recovery and reduced the time and cost of the
study. The economic benefits far outweighed the cost of
using the paraliel computer.

Challenged by the international market demand and in-
creasingly complex production requirements. a growing
number of heavy industrics worldwide are explonng par-
allel processing usage to optimize manufacturing proc-
esses. A division of the German industrial conglomerate
Manncsmann used the Crav parallel computer to optimize
pipe and tube milling [11]. Structural and civil engincer-
ing problems arc solved at Mitsui Construction Company
in Japan Ford Motor Company purchased the Cray Y-MP
C90 system for structural analy sis. crash simulation and
other problems refated to automotive design and enginecr-
ing. A smaller system. the Cray Y-MP 4E. was also
installed in the PSA Peugcot-Citroen in Velizy, France,
for simular applications.

Computational chemistry uscs parallel computers to studs
problems such as the prediction of relative stability of
diffcrent molecules, the identification of transition states.
and reaction intermediates based on the model of heat
formation. A commercial application also includes an
analysis of the cifect of a molecular stnucture on the
flcxibility of polymers {6].

Designing. installing and operating a power transmission
nctwork and cnsuring its stability and rehability arc com-
plex challenges. Each nciwork is a dynamic sysiem sub-
jected to oscillatiors, which can fead to costly cquipment
failurcs, nctwork scparation and cventually blackouts
Favents such as lightmng polts, ice storms and tornadocs
disturb and threaten to dismpt power nctwork operation.
The growing demand for clectrical power and the coni-
plexaty of interconnected. expanded networks requite pru-
demt operational planning and the abilty to predict a




powcer syvstem's behaviour under vanous conditions. Hy -
dro-Qucbec 1n Cianada uses the Cray computer for tesung
and predicung the network’s operation under the vanous
contngencices to decide the proper improvements for the
network structire.

Weather forecasting uses pnds of the size of two-hundred
miles by three-hundred miles. too large to register local
rans, storms, ctc. To rehably model storms. the Center for
Analvsis and Prediction of Storms at Oklahoma Univer-
sitv developed the ARSP (Adyanced Regional Prediction
Svstem). ARSP has been ported to the massively parallel
computer CM-S with 1024 processors [12]. A high
speedup of 907 times over a single processor was achicved
with the ovenll performance of about 50 megaflops. Sull.
for the problem siz¢ corresponding to a regional weather
prediction. the simulation runs about onc-fifth as fast as
the weather changes ¢so after one hour of simulation. the
prediction could be made for four hours in advance). It is
estimated that a teraflops machine would be able to pro-
duce a four-hour forecast in about 2.5 minutes

There i1s a growing trend among Wall Street secunties
firms to utilize the advanced computer simulations to track
and modcl global financial markets. Among them. Pru-
dential Sccunties is a pioncer of parallel computing. cur-
rently using the Intel 32-node hvpercube computer
IPSC/360. Dow-Jones News Retrieval acquired two Con-
nection Machines from Thinking Machines Corporation
to improve the performance of their commercial document
retneval systems.

Parallel computing and related technologics of computer
networks. databasc management systems and graphics are
changing the scale and scope of data that companics and
govermnmenis can manage and analyzc. This process in-
volves not only computer expertisc but also finance. mar-
keting and management. Parallel computing helps
organizations produce information in three major do-
mains: 1. changes in production, with greater cmphasis on
managing the data as a strategic resource. 2. improved
control over rclationships with customers and clients. 3.
development of new kirds of information.

In recognition of this trend. ORACLE has been making
its databasc svstcm available to a growing number or
parallcl machines. The impact of parallel computers on
this kind of application should rapidly grow.
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