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Twelve professional organizations and a number of experts from developed and
v developing countries accepted UNIDO's invitation to a discussion meeting on
information technolagy for development which took place in March at UNIDO's
headquarters in Vienna. The participants agreed on joint action in areas of
primary interest and benefit to the developing countries such as health care in
rural communities; education at the primary, secondary and vocational levels;
communication infrastructure for dispersed groups; and dissemination of informa-
tion on releveant technmologies. Also presented to the meeting was a new concept of
"Technologies for Humanity” which had been discussed earlier in UNIDO by a small
group of selected scientists and development specialists. This concept which is
also supported by a recent General Assembly resolution on human rights appealing
that scientific and technological progress be used for the benefit of mankind,
envisages selected technologies, where research, development and dissemination
would be carried out in the public domain, to be directed to meet essential needs
of mankind in food, health, housing, energy and education. A promising candidate
for this is microelectronics which finds applications in all of the above areas.

The "Technologies for Humanity” concept needs the support of leading
scientists and technologists who would subscribe to this new effort of inter-
national co-operation. In this connection, UNIDO is working on an International
Roster of Scientists and Technologists comprising top-level experts in selected
technologies who would be willing to assist developing countries through brief
field visits, by offering training opportunities or by communicating expert advice,

The secretariat is working on further developing modalities to set the concept
into motion and to present it to the forthcoming Fourth General Conference of
UNIDO, UNIDO IV, which will ts¥e place in Vienna from 2 to 18 August 1984,
Documentation for this Conference, whose agenda also includes an item on techno-
logical advances, is already available in all official languages. Our next issue
wil) report on final preparations for the Conference.

The expert group meeting on development of microelectronics in the ECWA region
which ECWA organized jointly with UNIDO took place in Kuwait in March. You wil!
find a short resumé in these pages.

G. S. Gouri
Director
Division for Industrial Studies
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RECENT NEWS AND EVENTS

UNIDO meeting on information technol for devel at

UNIDO orgsnized a meeting on 21-23 March 1984 at igs oheadquarters in Vienna with
representatives from professional societies t”ine‘n raation technology srea with an

interest in the use of this techmology to dgve in the developing ccuntries;
policy imstitutes actively engaged in st e 1, ecotic and technological issues
relating to informstion technology applied de¥eloping countries; wvoluntary

groups dedicated to implementing action-oriented programmes at the fielé-level in developing
countries utilizing information technology to prowote development; development and funding
agencies interested in information technology as an impertant tool for development; and
individual experts from developing countries interested in the use of information techaology
for development. The major organizations which participated are described below:

British c%ter Society/Specialist Group for Developing Couantries, 71 Gabriel's Road,
London WMW2 , UK,

The BCS's Specialist Group for Developing Countries, which was formed in 1976, seeks to
stimulate interest in developing countries’ problems in applring computers effectively for
the benefit ol their societies and economies. It is building an informstion base on computer
rpplications in water vresource msnagement, agriculture and forestry management,
transportation planning, financial plasning and informatica management. Forthcoming
activities include a three-day wvorkshop in London on Information and Science and Technology
for Developing Countries (June 1984) and a two-day conference and workshop on the Use of
Microcomputers in  Transport Planning and Traffic Hanagement in  Developing
Countries (July 1984) as well as a "Computing for Agriculture”™ Symposium to be held from
28 June to 3 July 1984. The CGroup publishes a quarterly Wewsletter which can be obtained
free of charge from Ms. J. Allen, Liaison Executive, British Computer Society,
13 Mansfirld Street, London WIM OBP.

Centre Mondial Informatique et Ressource Humaine, 22 avenue Matignon, 75008 Paris, Prance.

The Centre was founded in 1980 as a centre of research and experimentation in the use of
computers in human development, particularly as a wesns of helping the disudvantaged towards
a8 modern economic and social life. Research programmes focus on technological developments
necessary to support nev spplications e.g. micro-computer uses In teaching, training, medical
care and agriculture. Experimental programmes convert these new technologies into practice.
Public "outreach” programmes seek to involve the largest possible public in the culture of
the computer.

Commonwealth Secretariat/Commonweslth Science Council (CSC), Marlborough House, Pall Mall,
London SW1 SHX, UK,

The CSC is an intergovernmental organization open to member countries of the
Commonwealth and consists of scientists and civil servants from those countries. The
Commonwealth Scocretarist CSC has formed a vorking group on the management of technological
change that will study the existing and potentisl impact of informetion technology on the
economies of Commonweslth countries and identify policies to facilitate adjustment snd
applice-ions of software. The Commow:eslth Secretarist’'s Industrial Development Unit has
been reuently involved in s study of computer-aided engineering for 1India's asutomodile
industry, a study on manufacturing consumer electronics in Mslsysia, and s consultsacy on
establishing an electronics industry in the Caribbesn srea. A workshop in Kusls Lumpur on
industrial microprocessor applications is planned for 1984,

Council on International and Public Affairs, 777 United Wations Plasa, Wew York,
Wew York 10017. o

This is a privste, non-profit orgsnization which also provides secreteriat services to
the Intermediate Technology Development Croup of North America, and wvorks in close
sssocistion with United Nations organizations. It is also working in close collaborstion
with the Internstionsl Centre for Lav in Development, & group of third world lawyers and
socisl scientists concerned with the impact of teclhinology on socio~aconomic change in
developing countries. The Council has bewn involved in seversl studies and surveys relsted
to the spplication of microelectronice in developing countries cuch as a study on government
policy and industrial development in electronice in Indis, which was published by RPI, Lund




(see below), or a study prepared for UNITAR on “Froatinr Technologies, Developing Countries
and the United Nations system after Vienna™. It has also undertaken several studies for the
United Nations Centre on Transnational Corporations on microelectronics and related advanced
technologies. A dossier on some 15 North American semiconductor companies was prepared in
1980.

IFIP/ICID, 3 rue du March§, CH-1204 Geneva, Switzerland.

The Committee on Informatics for Development (ICID) is a special committee set up by the
Internstional Federation for Information Processing (IFIP). It is concerned with the
methodology of applying sppropriate informatics to development, fostering interdisciplinary
activities, identifying and studying technical pr~blems of developing countries, providing a
technical forum for specialists from countries that do not have professional societies and
helping set up such societies. It works with other organizations to provide financial
assistance for scientists and specialists from deve.iping countries to enable them to attend
scientific weetings, it prepares publications on the use of informatics in developing
countries and it organizes exchanges of scientists and aspecialists between developed and
developing countries.

Research Policy Institute (RPI), University of Lund, Box 2017, $-220 02 Lund, Sweden.

RPI is an interdisciplinary research unit directly under the governing board of the
University of Lund. Its wain research interest is in science, technology and society.
Current research projectes relating to the application of wmicroelectronic technologies in
developing countries include studies on the techmologica! trends in wmicroelectronics and
biotechnology and their challenges to the third world; a comparative study of the Indian and
Chinese experience with the scientific and technological informstion systems for
development; a study on iuformstion services in India and Tanzania; on technical change in
the capital goods industries of India and the Republic of Korea; a comparative study of the
telecommunications sector in India and Brazil.

UK Council for MtiF‘ Development (UKCCD), Charles Clore House, 17 Russell Square,
London B , England.

UKCCD was established in 1981 to direct and co-ordinate support for developing countries
in the development of their owm compu®ing capacity. It advises developing countries in the
creation of computing strategy, and organizes training and education programmes appropriate
to their needs. It is a professional, independent, non-profit-msking organization funded by
its wembers. It will organize a training course on the estsblishment and management of
information technology training centres simed at directors or senior executives in existing
or proposed public or private computer training institutes in developing countries and is
scheduled to be held in London from 4 June to 20 July 1984. Tt publishes a Bulletin which is
distributed free of charge and is issued three times s year.

Volunteers in Technical Assistance (VITA), 1815 N. Lynn Street, Arlington, Va. 22209
Va., USA.

This is a voluntary orgsnization which was created in 1959 by a group of scientists,
engincers and business people with s sense of social responsibility. It has since growm into
s major private, non-profit orgsnization that provides technical assistance to people and
groups in more than 100 developing countries. VITA seeks practical ways to bring Che
benefits of modern technologies to communities at village leve). It operates s documentation
centre, soon to be accessible via computer to provide technical informstion in response to
queries. VITA emphasizes the use of microcomputers in communication appiications such as
informstion retrieval from remote dats bases, for exsmple via netvorks such as Tymnet and
Telenet, snd vsing electronic meil services and computer conferencing. The latest venture in
this connection is the design, launch and operation of a low-earth orbit satellite for third
wvorld commumications. (See slso Microelectronics Monitor Wo. 8, page 95.) VITA publishes s
quarterly newsletter "VITA Wews”, which is distributeo free of charge.

The conclusions end recommendations as spproved by the meeting emphasized the need for
exploring the possibilities of consultations, co-operation and joint asction in the sress
listed below:

- Information technology for integrated heslth care in rursl communities;

- 1Inforwms' ion technology for primary, secondary and vocstionsl educstion;




- Low-cost communication infrastructure for dispersed groups through the use of
low—altitude earth satellites;

- Dissemination of information on technologies of relevance to developing countries;

- Preparation of a dynamic directory of groups and organizations working in the area of
information technology for devclopment;

- Cowpilation of an inventory/library of software packages applicable specifically to
meet developing country needs.

The meeting also apprecisted the efforts being undertaken by UNIDO to promote the
concept of "Technologies for Humanity™ and agreed that information technology was one of the
central technologies falling into this category and its use should be promoted for the
benefit of mankind.

It also endorsed the usefulness of creatiang an international roster of scientists and
technologists working at the leading edge of informstion technology thus wobilizing the
interests and assistance of such persons in the planning, formulation and implementation of
projects for developing countries such as the ones listed above.

The proposel relating to the establishment of a silicon foundry to service the
developing countries' needs and the de:igns originating from these countries was extensively
discussed and it was agreed that the serting up of such a facility on a regional basis would
be very useful, particularly in building up design competence.

A proposal for publication of an International Journal of Information Technology for
Development was endorsed.

The meeting recowmended that UNIDO take further initiatives to pursue and promote the
various actions recowsended and to drav other interested organizations as well as
United Nations agercies to participate in an open—ended Consultative Group on Information
Technology (GOGIT) which would meet periodically to discuss ongoing programmes and exchange
exoerience.

ECWA/UNIDO expert group meeting on development of wicroelectronics in the ECWA region,
4-7 March 1984, Kuwait

The agenda included a review of the state-of-the-art of microelectronics; software
engineering and application in the region; Arabic language in data processing; special
applications; communications/robotics; development of microprocessor-based applications in
the region; micro-electronics-related industries in the region; strategies for development
of sound microelectronics-related industries and infrastructure in the region; and the role
of regional and international organizations in promoting microelectronics in the region.

The participants included experts from France, India, Japan, Mexico, Netherlands,
Poland, Sweden, USA and Venezuela. Regional organizstions taking part in the meeting
included the Arab Industrial Developwent Organization (AIDO); Organization of Arab Petroleum
Exporting Countries (OAPEC); Arab Fund for Economic and Social Development (AFESD); Arad
Industrisl Investment Company (AIIC) and Avab Standards and Metrology Organization (ASMO).
Countries in the region represented at the meeting were as follows: Egypt, Iraq, Jordan,
Morocco, Qatar, Saudi Arabia, Tunisia and United Arab Eairastés. {Aliéo represenied were
UNESCO and ITU.)

The wmeeting, which was the first of its kind for Arsb countries, revesled that seversl
countries in the region were already engsged in activities relsted to microelectronics and
that awareness of tlie benefits to the region of the technology existed. Howsver, thers was a
general lack of information on the activities being carried out in the various countries of
the region. It was therefore recommended that & newsletter on microelectronics be published
periodically. As regards the development of software, there was & need for training,
particularly on-the-job training and the meeting recommended that seminars and workshops
focusing on high-level software development in the region be convened; ond training
programmes be organized in institutions within che region and outgide.

Another topic of high importance for the region was arabization and standardization; in
this connection it was rccommended that a task force consisting of computer specialists,
linguists and standardization specialists be estsblished to survey and sssess the existing
efforts of arsbization: identify the specific dimensions of arabization, draw up a phased
programme of activities and identify the necessary funding for the proposed activities.




Copies of documentation prepared for the meeting may be obtained from ECWA headquarters
at Emeriyah, Airport Road, Baghdad, Iraq.

Other recommendations were for a survey of the present and prospective demand in
specific application areas, particularly related to the public services such as power
generation, telecommunciations, transport, education and public health. It was also
recommended that a market survey for the manufactur~: of integrated circuits in the region be
carried out. The setting up of a silicon foundry * on a regional basis was considered which
would service a number of design centres and it was recomnended tha: & feasibility study be
made. ECWA jointly with UNIDO were asked to promo*e a regional network of Arab countries in
microelectronics with ECWA acting as the focal poi.c.

United Nations Committee for the Co—ordination of Information Systems (ACCIS)

The ACCIS secretariat, which took over some of the work programme of the now defunct I0B
(Inter-Urganization Boaid for Information Systems) was set up in March 1983. The Secretariat
is located at the Palais des Nations, 1211 Geneva 1), Switzerland. It publishes a bi-monthly
Newsletter which is distributed free of charge upon request to the editor. Ongoing
activities include the preparation of a new edition of DUNIS (Directory of United Nations
systems) ss well as a meeting of three technical panels to discuss (a) conputer-based
communications, (b) compilation of a regis.er of development activities, and (c) access to
United Nations databsses.

American Society for Information Science (ASIS) meets to look at the implications of
microprocessors on information handling

The thirteenth mid-year meeting of ASIS will be . snvened at the University of Indiana,
USA on 20-23 May 1984 and will look at the impact of the microprocessor revolution on
information handling. Topics to be discussed irciude: artificial intelligence, micros in
education, computer graphics, and databaae conctruction. (ASIS, 1010 Sixteenth St. H.W.
Washington D.C. 20036,)

IDPAD project on microelectroni.s

The Institute of Social Studies, The Hague, is carrying out a programme of co-operation
between India and the Netherlands, the Indo-Dutch Programme omn Alternatives in
Development (IDPAD), which is jointly supported by the Dutch Ministry of Foreign Affairs and
the Indian Ministries of Finance and Education. As part of this, & project is being
implemented on the impact of microelectronics on the worldwide restructuring of the
electronics indusiry and its implications for the trhird world industrial pnlicies in this
field. The project activities will include research bssed on company and expert intervisws
in the United States, Japan and Western Eurnpe as well as s few select locations in
South~East Asia. The purpose is to contribute to a better understanding of the overall
pecspectives for electronic manufacturing in developing countries with a fairly developed
industrial base. (Institute of Social Studics, P,0. Box 90733, 2509 LS The Hague,
Netherlands.)

Center of the laternational Co~operation for Computerization (CICC)

CICC was founded in June 1983 under the co-operation of Japanese governmental agencies
and enterprises related to computerization, The purpose of CICC is to implement co-operation
activities from promoting computerization in Asia, the Middle East, Africa and Latin America
as n part of the ecouomic co-operation of the Covernmert of Japan. Activities include group
training courses in computer system techrology (software); computer seminars as well as
technical guidance cnd consultation. A liaison office for co-operation with Asian countries
has been openad in Singapore.

%/ There is no general agreement as to the definition of the term silicon foundr:, but
basically it refers to a facility which accepts dasigns to bs fabricated according to @
standard set of specifications. Other names known iu this conneczion are "cusromer-tocling”,
Yeustomer-owned tooling" or "design-rule businesses®.




Sywposium on the spplication of compucers in manufacturing operations

This symposium is jointly organized 'y the Asian Productivity Organization (APO) and the
Hong Kong Productivity Ceatre and is scheduled to take place on 28 May to 1 June 1984 in
Hong Kong. It will review the lates: position in computer technology end its application in
manufscturing processes including NC : achines, flexible manufacturing systems, robots etc.
and to study the pros and cons of their introduction and usage. (APO, 4-14 Akasaks B8-chome,
Minato-ku, Tokyo 107, Japan.)

15th Korea Electronics Show

The electronics show will be held on 10-14 October 1984 in Seoul and is organized by the
Electronic Industries Association of Rorea (EIAK). It will bte sponsored by the Ministry of
Commerce and Industry, Republic of Korea. In addition to the exhibit which will cover the
whole range of electronics, inclusive of consumer products, components and parts, and
industrial electronics from home and abroad, there will be a series of high technology
seminars during the show. (EIAK, Room 1101 World Trade Centre, Korea Buildirg, 10-1, 2-ks
Hoehyun-dong, Chung-ku, Seoul, Korea.)

SEMICON/Europe 1984

This year's SEMICON meeting took place on 13-15 March 1984 in Zurich, Switzerland. Over
300 booths exhibited products from leading suppliers of semiconductor materisls and
equipment. The show is sponsored by the Semiconductor Equipment and Materials
Insitute (SEMI) U©SA. Technical sessions covered subjects of patterning, materials and
thermal processing snd interconnections and features some 30 speakers from top iadustry
management 33 well as research. (See also report in "Markert Trends and Company News',
page 21.)

NEW DEVELOPMENTS

Gallium arsenide devices make headlines

GaAs has been nmuch in the rews lately as an alternative to silicon as a semiconductor
substrate as it can achieve speeds of at least twice that of silicon circuits at the present
stage of the silicon techrology. In the United States and Europe, the bulk of the research
and development in GaAs is carried out by the major defence companies while Japan, with
Govermment support, is focusing its research on the uevelopment of very fast supercomputers.
In & recent report “Gigabit memories and Logic™ by Mackintosh International, the market share
of high-speed circuits is shown to be rathar low st about 1.5 per cent but with an expected
value of $1.3 billion by 1992,

While Toshiba claims to have succeeded in developing a large gallium srsenide gate srray
featuring 1,050 gates which could form the heart of a very fast computer, this will not be
available for commercial use until the latter part of 1985. An American company, Harris, has
meanwhile introduced a smaller 170 gate array which will be commercially available in the
course of 1984,

In Canuda, research and development for a processing technique for GaAs transistors is
being carried out by high-technology firm Optotek Ltd. on a $1 million contract from the
Department of Communications; the comwpany will aleo identify applicetions of the technology
for Canadian users. <Canada is one of the few world sources for the relatively rare element
gallium, so 1t may have an advantage in producing the transistcrs.

Plessey, UK will invest £50 willion in & new subsidiary for development of GCaAs
technology with £22 million devoted to research.

Ford Motor Co. USA plans to produce GaAs chips in 1985 both for internal needs and for
outside sale,

RIFA AB,, a member of Ericsson (Sweden) telecommunciations snd electronics group has
developed GaAs trensistors three to five times more rapid thsn conventional silicon
transistors. So far, work on the GaAs trasnsistor has been focused on products such ss photo
snd laser diodes for fibre optics and low-noise metal semiconductor field effect transistors.
(Compiled for the Microelectronics Monitor from Cﬁutins; Computer Weskly; Canada Weekly;
Elecironics: and the Swedish International Press Bureau.




Superconducting chips

Where is chip technology based on super-conducting Josephson junctions going? Not very
far in the west. IBM was the first to bet that Josephson junctions and the so-called squid
devices linking them together might form the guts of tomorrow's superfast computers. Last
year, it called the bet off. Many other western high-tech companies followed its lead.
Rightly? The Japanese think not.

Two basic factors govern the speed at which a computer can work. One is how fast its
svitches can flip on and off. The other is how far apart they are, and so how long it takes
an electrical signal to get from ore to another. Being relatively power-hungry, ordinary
circuit elements give off considersble heat. Crowd too many too close together and you risk
melting your computer. Switches based on Josephson junctions are not only fast, they use so
little pover that a computer using several million would produce only a few watts of heat.
The reason is that they exploit a curious phenomenon. When cooled to temperatures close t»o
absolute zerc - minus 273° C - certain materials (though, oddly enough, not copper) become
superconductors: an electric current flows through them without meeting any resistance, But
therein lies one rub. Keeping circuits at tewperatures close to absolute zero is no fun.
Moreover, the junctions are fragile and difficult to tool into working devices. IBM decided
that the business of trying to overcome these drawbacks was taking too long, and that
improvements in conventional silicon and gallium arsenide chips were 2roding the pctential
payof fs.

The Japsnese evidently think that their wizardry at adapting technology and toolirg it
into production lines can handle problems that daunt the Americans. They have bzen making a
series of incremental but significant advances which, some experts think, are about to put
them in the world lead as regards useful devices. Predictably, at the forefront of Japan's
effort are researchers at its domestic telephone company, NTT. They have been working on a
special type of Josephson switch aimed at solving a problem bedevilling fibre-optic
communcistions. The protlem lies in the devices coupling the fibres to electronic gear,
translating light signals into electrical ones (and vice-versa). The conventional devices do
not work well at the wavelengths that best suit the fibres and usiug them involves cumbersome
extra signal boosting down the fibres. NIT's new switch operates on wavelengths of light
ranging from one to 10 microns, which are much better matched to the needs of the fibres. A
team at Kiti's own Electrotechnical Laboratory reckens it has already gone beyond the last
IBM achievement on Josephson-junction memory chips. It has built a 3,000 cell memory based
on a niobium-nitride alloy; IBM used lead. The researchers claix that their chip is more
reliable (less prone to unpredictable upset currents) and so should make the technology more
appealing. Hitachi, which has stuck to lead-hased Josephson devices, is working on
gate-srray chips. These are general-purpose chips lacking only a final metal film of
interconnections to customise them for a particular application. Hitachi's array has only
74 gates - small beer by the standards of conventional silicon chips (which can manage
10,000). But the company's sciontists think the technology could be pushed to 100 gates even
novw, snd perhaps to 3,000 in two years’' time. For critical parts of supercompucers, like
central processing units and outlying memories which have to handle partially-formed results
of calculations in quick gucces:*on, such chips could be cost-effective.

Japanese universities are also hard at work on Josephson junctions. Tokyo University is
investigating how very small junctions behave, and whether tricks from conventional silicon
technology can be applied to them. Hokkaido University is tackling the biggest irritant of
all: the massive rufrigeration needed to achieve superconductivity. 1Its scientists have
developed a squid device that works at temperatures 17° C sbove absolute zero which, they
veckon, is & big improvemert on the usual 4-5° C above. That is of interest outside the
field of computers. The Hokkaido squid promises to be especially suitable for applications
involving the measurement of tiny changes in magnetic fields: e.g., for instruments used to
detect changes in the beat of a patient's heart or those used by geologists to map potential
sources of wminerals. Perhaps the wmost grandiose of Japan's current projects in
superconductivity is its plan to store electricity in the foiwm of a constantly circulsting
current of some 400,000 amps in the coils of a magnet., The lapanese calculate they can shave
90 per cent off the refrigeration costs thst would otherwise be entailed by entombing the
thing 300 feet underground in a msn-made network of caves. (The Economist, 7 April 1984)

IBM reveals high—speed 64X

IBM researchers at the T. J. Watson Resesrch Centre have developed an experimental
64,000 bit computer memory chip that works with unprecedented speed - between 16 and 20
billionths of & second (nanoseconds). The rew chip wvas febricated and tested at IBM's
general technology division fecility in Burlington, USA. Most 64,000 bit chips - 64K-bit as
they sre commonly called - range in access speed from 70 to 300 nanoseconds (NS). Access




speed is the time it takes to 'read' a bit of information from a chig. The IBM chip achieves
its performance through new design conceptc and innovative circuitry, including:

- A self-timed ‘sensing’ circiit that permits wuch faster chip operation than is
possible with conventional circuits;

- An jmproved ‘address buffer',K which allows the chip to 'read' information quickly,
the address buffer detects the location cf data to be retrieved from the chip;

- Simpler timing and > reduced number of ‘clocks’ required to keep the chip operating
properly.
The new, experimental IBM chip is 4.5 x 7.2 millimetres (roughly 1/4 inch on the longest
side). The average minimum feature size is 1.7 micrometres (miliiorths of a metre), and the
thannel length is 1.2 micrometres. Memory cells are 292 square aicrometres.

The technology used is N-channel metal oxide semicenductor (NMOS), field effect
transistor (FET) single-level metal single-level polycide. Access times tested range from
16-20 NS at 5 volts, cycle time is 30 NS. Physicaliy, the chip consists of four 15K blocks,
or quadrants, of memory cells with associated row and column decoders in adjacent blocks.
During access, each 16K block has one r1ow decoder and four column decoders activated
providing an 'X-Y' grid to access bit locations. (Electronics Report, Ireland, April 1984)

Researchers transfer 5 billion bits/second on data communication network

The transfer of five billion bits per second on a data communication local area network
has been achieved with the aid of fibre-optic methods by researchers at the Chalmers
Institute of Technology in Gothenburg. Within a few years, it is stated, there will be a
large need for transfer speeds in this range in order to facilitate the exchange of
information between "electronic"” offices, automated industries, global data banks and
sateilites, for instance.

Five billion bits per second is thought to be one hundred times quicker than the fastest
transfer time hitherto attained. This would make it possibie to transfer the entire text of
the Encyclopaedia Britannica between two word processors in different locations in less than
one-third of & second, or connect 50,000 computers via a common cable without any loss of
transfer speed. (Science and Technology, SIP, March 1984)

Japan has 4-inch wafer

A Japanese company is claiming to be the first to produce a silicon wafer eight inches
in diameter, which could significantly cut chip manufacturing costs. Shin-Etsu Handotai has
developed the technology to grow the eight-inch diameter silicon crystals, and is already
planning to introduce it into two new production plants which it is building in Japan and the
United States.

The large diameter means that more chips can be produced for every wafer, thus
increasing productivity. The most common size wafers in use at the moment are mostly four or
five inches across, although six-inch wafers are becoming increasingly popular. A general
rule is that for every one-inch increase in diameter, the production yield is doubled.

However, Tony Pyne, a senior consultant at industry observer Mackintosh International,
said: "The problem with eight-inch wafers is that the production equipment necessary to use
them, does not yet exist. It is, in general, a chicken and egg situstion. It will be some
time btefore the industry can use these large wafer sizes". A spokeswoman at silicon wafer
manufacturer Monsanto said: '"Production equipment manufacturers usually like to stay shead
of silicon wafer manufacturers, but there is still 1little work being done to develop
equipment that will cope with eight-inch wafers”. The method of production is based upon the
Czochoralski process which gradually draws an ingot from molten silicon, to produce a single
crystal weighing 1CO kilograms, during each operation. (Computing, 9 February 1984)

Mitsubishi reveals plastic chip design

Mitsubishi Electric of Japan has announced the development of a comp’erely plastic
256 Kbit dynamic random access memory (dram) chip. Mitsubishi claims the chip will reduce
production costs to a quarter the level for conveutional ceramic devices. The chip vill also
be slightly smaller and use 8 1.7 micron circuit channel width.




A Mitsubishi spokesman sgid manufacture of the new chip was made possible by using a new
'bit-line shizlding scheme' which improves circuit design and pattermns. The spokesman
stressed that mass production of the new chip is still ‘way 3head' in the future, buc
confirmed that sample shipments will start this year.

An industry source said that Mitsubishi's success stems from its development of a 30mm

size chip, 5-10 mm smaller than those of other makers, and equivalent to & lecd of several
months over its competitors. (Uomputing, 1 March 1984)

Japan breaks the megabit barrier

Four Japanese companies last week announced that they have develaped a tiny silicon chip
capsble of storing one million pieces of information - four times the capacity of chips now
available. The nev megabit chip is thinner than a human hair, with the surface area of a
drawing pin. The snnouncement wvas made st the Internaticaal Solid State Circuits Conference
in San Francisco. The companies involved are Toshiba of Kawasaki, Hitachi Central Research
Laboratory of Tokyo, NEC of Kanagawa, and NIT Atsugi Electrical Communication Laboratory of
Tokyo. The specifications are impressive. The chip can store 128,000 letters and numbers or
about 75 pages of an average-sized book printed in English. It is about 40 micrometres thick
and contains more than 800 metres of conductive material, But according to the chairman of
the conference, Peter Verhofstadt from the Fairclild Company in Californis, less than 1 per
cent of the rass - an area about the size of a pinhead - actually carries out chip
functions. It has to be larger than this to avoid breaking. Verhofstadt said rhat other
companies, including seversal from America, will announce similar one megabit chips later this
year. He predicted that four megabit devices ~ silicon wafers that could carry half a
million letters and numbers ~ were 3 few years down the road. The largest capacity chip now
available is 256X.

In another breakthrough in semiconductor manufacture, a company in Silicon Valley
announced Jast week that it had developed a $820,000 robot to scan silicon wafers
automatically for impurities. The machine, built by KLA Instruments of Santa Clara, has a
built-in wmicroscope and takes leas than half a second to look at any spot on a silicon
vafer. It can detect defects as small as one thousandth the size of a human hair. KLA
claime that it will be much more accurate and faster than human inspectors - it could
therefore put a lot of people ou:r of work. The machine's memory is programmed with a
"snap-shot" of what the perfect semiconductor wafer should look like. (This first appeaied
in New Scientist, 1 March 1984, the weekly review of science and technology.)

Japan to build 100 wegabit chip

Japan is planning a five-year, £17 million project to develop a 100 megabit chip - over
100 times bigger than devices produced today. The project has been proposed by a group of
academic experts ard industrialists, led by University of Tokyo professor, Shoji Tanaki.

Japan's Ministry of International Trade aund Industry (Miti) has welcomed the proposal
saying that the basic outline of the n»roject is now being dJiscussed. But according to
industry sources Miti's role is likely to be limited to co~ordination. Japan's fiscal crisis
is geverely curtailing it. ability to fund projects like this - a reversal of past practice.

There has so far been no indicazion as to which companies might participate.

Tanaka's group has forecast the total very large scale integretion market, including the
100 megabit chip, could be worth approximately £3.5 billion by the year 2000, requiring
productior, volume in the region of 10 billion chips annually. The study group has determined
that the xey technology which must be developed to manufacture the 100 megabit chip is an
advanced ultra-fine etching techaique, capable of achieving a line width of 25 microns. Both
Mitsubishi Electric and Toshiba have recently announced etching techniques which might be
capable of such accuracy. These very component-dense devices are expected to be
complementary wetal oxide semi-conductors, in oxder to keep power needs to » minimum.

(Computing, 8 March 1984)

One billion transistors on a chip?

The sanncal rate of increase in numbers of transistors on 2 chip is slowing as
theoretical limits are neared, but there may be a billion by the year 2000, It couid happen
by the turn of the century, according to James Meindl, director of Stanford University's
Centre for Integrated Systems. Meindl's forecast came in the opening session of the
three-day International Electron Devices Meeeting, held in Washington, DC, early in
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December 1983. For comparison, the most densely packed integrated cricuits at present cram
about 600,000 transistors onto a silicon chip about 6 millimetras on a side. Moreover, these
integrated—circuit chips, random sccess wmemories that store 262,144 binary bits of
information (so-called 256K RAM's), will not be commercially available for another year or
two.

Projection of the future course of semiconductors has become a liturgicel requirement of
integrated cirvcuit meetings since Gordon Moore of the Intel Corporation formulated ™oore's
law" in the mid-1970s. Moore observed that the number of transistors on a chip had been
roughly doubling each year since Texas Instruments and Fairchild Semiconductor independently
developed the integrated circuit in 1959. From 1973 to the present, the rate of growth has
been slightly lower, the number of transistors per chip increasing by a factor of &4 every J
years. A continuation of this trend would find integrated circuits of over 10 billion
transistors by the year 2000.

Meindl's message, then, is that further moderation of the growth curve is in store.
Depending on certain assumptions pertaining to the fabrication technology, the number of
transistors per chip may climb to a number ranging from "only" seve-al hundred million to
about 1 billion in the next 16 years. The reason for the anticipated decline in rate is thst
engineers are approaching a number of theoretical znd practical limits on the minimum size of
transistors. Their situation is like thst of & football team that finds it harder to advance
the ball as it nears its opponent’'s goal line because there is less room for manoeuvring.

Meindl calls this future era ULSI, for ultralarge-scale integration, as opposed to the
current VLSI or very-large-scale-integration epoch. The upcoming generation of 256k RAM's
have minimum feature sizes ranging from 1.3 to 2.5 micrometers. The minimum festure size is
usually defined as the average of the width of the electrical conductors that connect
transistors and the spacing between the conductors. ULSI circuits will resch minimum feature
sizes of 0.25 micrometer by the end of the century, said Meindl, and possibly even smaller
later on. (Science (AAAS), 20 January 1984)

Work on chip to recognize speech

An Australian computer scientist is developing a prototype sjeech processing chip that
could lead to much improved performance from speech recognition products. At present speech
recognition is reliable only with small vocabularies - less than sbout 100 words - and even
then the machine has to be trained to just one speaker. Dr. John Reid is at the first stage
of a £400,000 two—year project to build a prototype voice scrambler, or vocoder, to convert
speech into digital form and back again. The key to what Reid hopes will be & much more
powerful product than existing ones is a dedicated chip incorporating the highly specislized
msthematical formulas, or algorithms, used in decoding speech #nd mstching the spoken word
with the stored version.

No existing speech recognition product uses a dedicated chip, although Texas Instruments
offers an add-on board to ite Professionai Computer for speech recognition, which uses its
TME 320 signal processing chip. This chip is partially dedicated to speech recognition, but
is used for other signal processing applications as well. Even so the development has
enable” TI to cut the price of speech recognition beiow the previous common level of
£10,000. The board costs just $1,600. The speakar has 50 choicas of word at any time, snd
the machine car recognize short sequences of words so long as each one is clearly
articulsted, with a pause between each word. (Comwputer Weekly, B December 1984)

Materials in Eleccronics

Advanced chemical technology plays s critical role in the build cp of the new materials
wvhich will be the backbone of the electronic technology of tomorrow's world.

The direction of davelopment was illustrated by Dr. K. Odagavs of Toshiba at the Society
of Chemical Industry's recent London conference on Chemicale and Materiale ia Rlectronics,
vhen describing device snd process technology trends for 8i VLSI and CaAs ICe. Toshiba have
developed new VLSI process technology which does not use photo-rrsist masterials snd uses u.v.
laser excited chemical reaction; this has led to the discovery of the new technique of
radistion damage-free resistless etching. A major sdvantage is that the resistless etching
process requires only one step as agsinst 7 required in the present semi-conductor etching
processes. Toshiba believe that OM08 will be the most important technology in VLSI for two
reasons: (1) low power consumsption, makes high integration of millions of transistore on s
chip essy withost heat and relisbilicy probleme; (2) micro-febrication technology brings
sbout s short one 3 channel lensth for transistors in (MOS8 VLSI which greatly improves CHOS
speed, until now the only CMOS shortcoming.
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Among the exciting contributions in the Exhibition helc on the eveniny before the
conference were those by Philips, Plessey and by ICI's new Electronics Group ia conjunction
vith Joyce Loebl, all demoastrating in one way or another the properties of new devices,
chemicals and polymers. For example ICI showed high performance polymers including
polyphenylenes which 1like the polyenes whose best known member is polyscetylene, are
conducting polymers, as is phenylene sulphide a2 good, easily processed conductor. They also
showed liquid crystal dyes and phthalocysanins which are conductors with an unusual set of
properties to choose from, as well are anthraquinone dyes with photoresist quslities.
(Processing, March 1984)

MARKET TRENDS AND COMPANY NEWS

The semi-custom revolution

As already pointed out in Microelectronics Monitor No. 8, recent reports confirm that
semi-custom ICs (comprising both the gate array and the cell library approach) will enjoy
phenomenal growth during the 1980s. This may result in increasing emphasis in the wafer
fasbrication (silicon foundry) operstions. A recent UNIDO study on the approach for
esteblishing a silicon foundry in a developing country also looked at this interesting
development.

The following extract of an article, although it was published some time ago, gives a
good overview of both the technical as well as market aspects involved.

Many observers believe that the integrated circuit (IC) industry is witnessing a
revolution compsrable to that which started with the microprocessor. The symptom of this
upheaval is the advent of the semi-custom integrated circuit. Up until recently, the
industry has been pre-occupied with the design and manufacture of high volume circuits such
as memories and microprocessors. But now, thanks mainly to advances in design software,
specialized electronics can increasingly bridge the gap between fully customised ICs and mass
production gstandard parts. The importance of this development can be illustrated by its
gudicted grovth rate. Market analysts believe that this wiil be in the region of
0 per cent annually, and that it will accelerate to the point where semi-custom circuits
will account for over 50 per cent of the semi-conductor business by the end of the decade.
Impressive statistics by any stendards.

Despite this burgeoning interest, semi-custom is not a child of the 1980s. Like many
developments today, it has its roots in the 1960s. And like many such developments, it was
elbowed sgide by the microyrocessor, However, the fiercely competitive nature of electronics
in the 1980s, coupled with more rigorous circuit design constraints, has forced the pendulum
back. Now there is s movement awvay from standard parts to supplying design/manufacturing
services for specislized chips., Most vulnerable to the competition from semi-custom ICs are
TTL and CMOS small scale and medium scale integration logic circuits. These are the circuits
which form 'glue’ around major functional blocks such as microprocessor and memory devices,
The trend towards ever increasing circuit complexity has created a climate in which
semi-custom electronics can flourish; the cost advantages of higher levels of integration
are well known. This mesns that semi-custom will be a key ingredient to boosting electronic
engineering productivity over the next decade.

Why are semi-custom circuits so important? They offer certain advantages over other
spproaches. They reduce size and power needs which, in turn, reduces packaging and power
supply requirements. Systems can therefore weigh less, cost 1less and have incressed
relisbility, PFewer parts lesds to & reduction in goods inwards checking and stock control
problems. But wost important, semi-custom allows smsll volume producers to more readily
ackieve the standards of their large volume counterparts. Another important feature of
semi-custom circuits is their ebility to protect the proprietary nature of a manufacturer's
product, by providing incressed design security...

80 just what is a semi-custom circuit? There are two distinct types: gate arrays and
standard cells. 7To date, the gate srray has creatad by far the biggest impact. It has
gensrally acknowledged advantages over other semi-custom approaches, for example shorter lead
times to prototypes (less than three months) and lower mask costs.

Cate arrays now have many logistical advantages over cell libraries and are available in
a wider range of technologius, such as emitter coupled logic (ECL) for very high speed
spplicationc, and CMOS for low power and high deusity. Purthermore, they are the simplest
form of semi-custon and this makes their use popular among designers...




One reason for the use of gate arrays in such volumes is that they allow for flexible
featuring, for example, dual European and American specification. Also, the product can more
easily adapt to changes in the market place. Timing is of paramount importance in a highly
competitive industry, and gate arrays allow a design to be implemented in & hurry and
'glitches’ to be fixed quickly.

Onr the other nand, design based on standard cell libraries resembles more the full
custom approach in that a full set of fabrication masks are required (gate arrays require
only the last few). However, the use of considerable design automation, in the form of CAD,
reduces davelopment times and costs considersbly; typically around three months to prototype
is the time scule involved. This CAD backup is now of zuch an order that cell-based designs
can compete with full custom in terms of silicon usage and design flexibility. Cell-based
designs require a significantly smaller die than an equivalent gate array solution. 1In high
volume, this can reduce packaging costs. Against this, gate arrays present definite
advantages in testirg and assembly, since the test set-ups can be standardized. The work
involved in setting up test and assembly to cope with a unique die size may iwpose &«
significant cost on cell-based chips in low volumes. If there is a significant awount of
linear circuitry or LSI functions in the design, the cell-based aspproach scores over gate
arrays, particularly where a limited amount of memory or linear interfacing or both is needed
in a single chip. GCate arrays with linear capability are few, and are specialized in
nature. There is also little in the way of gate arrays with nn-board memcry, aithough a
number of parts are promiced...

While the battle for pre-dominance rages between gate arrays and stundard cells, the
battle for the dominant technology has all bur been won. The mijor semiconductor
manufacturers have already decided that CMOS will be the major technolegy for very large
scale integration (VLSI) applications during the next decade. C(MDS provides higher levels of
noise immunity than equivalent technologies. Also it uses less power, which means that it
generates less heat., As the number of active devices per chip increases, it becomes more and
more difficult to dissipate the greater amount of heat generated using readily available
packages. FPor this reason, QS allows for greater forward expansion in the level of
integraticn. So CM0OS has asserted itself as the primary semi-custom technology. Other
technologies such as NMOS, current injection and current mode logic (CHML) will still have a
role, albeit in more specialized applications, and will be improved to compete with CMOS...

How can one exploit semi-custom? Tc start the design exercise, tne buyer must select a
vendor. Selecting a semi-custom vendor may be as crucial as creating the logic diagram.
Relatively inexperienced users are likely to encornter many obstscles in selecting an
anr;oach. For example, three years ago there were only a handful of suppliers producing a
small nuaber of array types. Recent growth means that there are now well over 30 suppliers
of over 400 types - a bewildering choice for the novice.

The tyr~ and quality of the service produced by semi-custom suppliers ir ss varied as
their products and, in a comparatively fledgeling industry, good advice is hard to come by.
So consider several manufacturers beforc meking a choice. Ask each about the technologies
available, the minimum drop quantity (especially important for smaller companies) and the
extent of the CAD tools available (important for efficient dosign and fast turnsround). From
the user's point of view, a licensed second snurce it an ideal solutinn, but only if the
source is viable and can deliver on time. The second source not only introduces price
competition but also increases the reliability of supply of your circuit.

Probably the most important single factor influencing a decision not only on which
semi-custom vendor to use but even on whether semi-custom will be viahle in your application
is cost. Cost can be broken down irto up-front design costs and subsequent production
costs. Design costs will to a large extent depend on how much of the design exercise the
buyer decides to handle himself. Thia can g> ur to & certain limit, rough'y 70 per cent,
imposed by the asanufacturer. Production costs, in lower volumes, can be significantly
influenced by a minimum fee per year required by certsin vendors. This fee is payable
regardless of the number of parts ordered up to a pre-determined maximum.

(By Edward Vernon of the Wolfeon Signal Processing Unit of Queen’s University, Belfast.
Reproduced in Technology Ireland, November 1983).
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Market trends in semi~custos ICs. (Source: Mackintosh International,
as quoted by Texas Instruments).

Semi-custom push by ASEA

Swedish-owned ASEA Hafo AB announced its latest push into semi-custom ICs. The firm had
major product offerings making their debuts in Paris, as well as injecting more pace into its
turaround time from the design starting line through the finishing taspe to packaged ICs. The
latter is achieved by ASEA Hafo's DDS (direct design on silicon) which the company claims
vill lop both time and money off custow IC design and manufacture.

" have introduced & 10-day process turnround time"”, a spokesman told Electronics
Wiexly, "and we now offer a full foundry-run from tape to packaged ICs in 30 days."
Depending on the application he estimsted the break-even point related to printed circuit
board alternatives as below 1,000 pieces.

The Swedish company's initisl market thrust will be at customers who are not looking at
high quantities of complex chips., For the first steps into DDS, it is better that tricky
designs are avoided and the time schedule is not too tight, says ASEA Hafo. Training will be
provided to customers' designers plus an initisl quantity of processed wafers from which
should come 2,000 devices., Customers aleo become members of the ASEA Hafo DDS club.
Bemefits include sccess to ASEA Hafo's CAD system at special rat~s, and access to what the
coupany describes as inside informstion.

To design dirsct onto silicon, ASEA Hafo has developed 2 system called Mosart, an
sutomated CAD software psckage. This comprises a library of digital and linear functional
blocks. The compeny reckons it will ease the way into defining a custom circuit. The cells
sre placed owto a screen, the interconnections defined, and the data thea transferred to the
computer. The system will run on various low-cost terminals, says a company spokesman,
(Electromice Weekly, 23 Noveber- 1983)

TI to comcantrate samicustom effor'ts on C-MOS standard-cell line

Wow that it hae agreed to sccond~source gsce arreys from Fujitsu Ltd., Dsilas-based
Texss Imstruments Inc. plen to focus its semicustow-chip efforts on its 5-month-old
conpl amentary-M0O8 standard~cell line, says Walden C. Rhines, senior vice president in TI's
Semicowduitor Croup. Much of TI's gate-array efforts will now be concentrated on the Fujitsu
atrays, he adde. Under the contrazt, announced this month, TI receives a nonexclusive
world-vide license to make and market Pujitsu's bipolar arrays (ranging from 240 to 1,100
getes) ond CHO8 arrays (440 c¢o 8,000 gates). In return, Fujitsu can get TI's
computer-sided-design software package, Transportable Design Ucility. Also, Rhines says, &
trausletor will be used to asutomstically convert customers’ array designs between TI's CAD
package and Pujitsu's own design softvare, known as Fujitsu Logic Description Language.

(Electronics. January 198k)
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Syntek opens semi centre in SE Asia

The first VLSI semiconductor design centre in South East Asie has been established by
Syntek Design Technolegy in the Hsinchu Science Business Park in Taiwan. David Wang,
Syntek's general manager said his firm had signed an agreement with Honeywell's subsidiary,
Synertek Far East Design Centsr, to transfer VLSI design, technology including standard cell
design technology, the data base for such design approach and related CAD techmology.
Richard Abrsham, president of Synertek, said the US firm agreed to the technologicai
co-operation with Syntek because it had shown strong potential for being able to develop VLSI
circuit designs. (Electronics Times, 8 March 1984)

Tosniba enters semi-custom market

Toshiba is ready to establish itself in the semi-custom market place. It is set to open
two design centres in the United States and these are seen as the beginnings of a programme
aimed st estsblishing world-wide coverage for Toshiba semi-custom. Additional centres in
Germany and in the UK are likely to follow. The centres in the States, on the West Coast in
Silicon Valley and in the East in a suburb of Boston, are equipped with the LSI Logic LDS-11
design system. Several temminals in each facility will be linked via satellite to computers
in Toshiba's design centre in Tokyo. Toshiba has a second source agreement with LSI Logic
and under the agreement Toshiba has supplied LSI with silicon.

In the near future Toshiba will be able to offer two families of gate arrays both bdased
on existing technology developed for their CMOS RAMs. Presently the T61 5G family offers
arrays up to 6,000 gates vith a typical delay of 2.5 ns. The arrays use the same technology
as the 16K RAM femily; & 3um silicon gate process with two metsl layers for the
interconnects. By the end of this year Toshiba will be able to offer the TC17C €amily;
arrays up to 10,000 gates with a 1.5ns delay using a 2ym process (developed for the 64K
RAMS). Toshiba erpects that sales or gate arrays will reach £30 million in 1984. However,
of this world-wide total only a small percentage will be attributable to Europe. (Forecast
31 January 1984)

The fifth generation - can it add anything?

Gordon Bell, once head of engineering at Digital Equipment, and now chief technicel
officer at start-up company Encore Computer, gave the Second Annual British Computer Society
Jubilee Lecture, sponsored by Cumputer Weekly on 14 March 1984. Bell was responsible for
DEC's PDP ~4, -5, and -6 wminicomputers, and also worked on the PDP l11. He is s
widely-published author on computer architecture and design and holds several patents in the
computer and logical design area. Reprinted below is some of the material used by Bell in
his lecture at the Royal Society in London.

Bell's lecture is entitled "Computer Evolution". The abstract for the speech is as
follows: since the ENIAC, the early Manchester machines, and EDSAC, computer development has
been evolutionary. Revolutionsry circuit technology has provided new structures following
the time-worn path. Can the new fifth geaeration, based on ultra-large scale integration, be
any different, using either revolutionary concepts or more parallelism?

* * *

Like the minicomputer, hundreds of information processing products can be builc using
microprocessors and their associated semicouductor and electro-mechanical peripherals because
they are so inherently universal (i.e. programsable). In fact, many more products can be
built than with the mini. Let's totally ignore the products such as cars, instruments,
testers, etc. that embed a computer in & larger product and whose primary function is not
information processing. When PABXs and telephones compute and store information, they too
must be considered ss part of the computer industry. That is, there can be substitution
among personal computers, games, terminals, typewriters, computing telephones and so on when
they perform the same function as general purpose computers. The upidly evolving high
density semiconductor and magnetic recording products are clearly high technology,
representing significant investment, high risk and high entry cost for a company. However,
the systems assembled from these components are clearly not high tech, and the barriers for
entering an end-user OEM or system level business with s generic product are negligible,
especially when compsred with previous computer generstions such as the minicomputer which
demanded a comparatively large number of disciplines.

A company can be formed by a part-time president, someone who can buy and assemble the
various circuit boards into a Multibus backplane, a programmer to buy and load a version of
Unix and one or two helpers. There are sbout 100 groups of one to a dozen or so engineers
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wvho are building workstations for various engineering and business professionals. Design
consists of azsembling the following:

- boards with microprocessors, disc, CRT and communication controllers that use one of
several standard buses e.g. Multibus, Obus, or VME/Versabus;

- appropriste discs and CRTs;

standard or custom enclosures;
- a licensed version of Unix available from a myriad of suppliers;
- generic software including word processing, spreadsheet, etc.

Bact: new start-up company believes its product and business plan will beat Apollo, one
of the first entrants into the high performance vorkstation market. Just after going public,
Apsllo was valued at $1 billion in the fall of 1983, on annual sales of less than
$100 million with less than 1,000 employees. In contrast, DEC has a valuation of about
$4 billion with sales of $4 billion and a workforce of over 70,000.

A typical workstation start-up company compares itself with Apollo on two data points:
its stact-up date, which is usually one to two years after Apollo (when systems were easier
to build), and the current month’s annual shipments. In this fashion, within two years each
of 100 companies will be valued at $1 billion, giving a valuation of work station companies
of $10 billion to $100 billion - at least one srder of magnitude greater than any optimistic
projection of the market. This valuation Jdoes not include the established companies, such as
IBM, whose values &sre approximately equal to sales and who may believe workstations are
mainstream products. Thus today's assembly operations that permit this great overstatement
about hi tech are at the root of what is surely to be onme of the largest corporate
re-evaluations in the history of America~n business. The only barrier tc entering the
industry as a bosrd, software or system supplier is having a personal computer capable of
generating a business plan.

Formal standards by US and international standards groups establish many of the
standards (constraints) for designers. These are typically: low-level signalling,
enviromment, communications links and languages. De facto standards by various manufacturers
provide the most important stancards. These include microprocessor architectures, buses,
peripherals. operating systems and aspplication software file formats. The levels, and
corresponding standards for today's micro-based products are:

- hi tech semiconductor microprocessors (Z80 through to 8086 through to 680C0 or
National 32032) and memory chips (16K through to 64K through to 256K bits/chip);

- boards based on a standard bus (S100 through to Multibus I through to Multibus II or
Versa-bus/VME; IBM-PC cards);

- electromechanical discs (8 in. floppy through to S5 in. floppy through to 5 in.
Winchester disc);

~ hardware systems are particular to the structure, but usually use Multibua form
factors;

~ operating systems (Basic through to CP/H through to MS/DOS through to Unix);
- languages (Basic through to Psscal through to C);
- generic applicstions (e.g., word processing, spread sheets);

-~ wverticsl aspplications within various professionsl snd intellectual domsins (e.g.,
accounting, structured design, project scheduling).

Large vendors such as DEC snd IBM treat cosputing as & substitutable commodity in &
conplete market place. Coaputing can be traded off among the personal, shared derartmental
siai, meisframe levels over a price range of $1,000 to §1 million. (There is smme evidence
thet growing use of persomal computers incresses the need for mainframes by giving more users
sccess to tightly connected databases, instesd of decreasing the need for mainframe power).

Computing carried out in any fashion should bs trested as part of a single, available
market. Meny alternstives axa possible for supplying a range of products, from the purely
general purpose base system, to the product that has been highly customised by hardwara and
softvere. The critical mass (or economy of scale) is in the sidescale sales, distribution,
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installation ani service of hardware products. In addition to having very good products,
vinning requires both the OEM and end-user channels to get critical mass of product
distribution and wipe out costs. Ar OEM approach usually requires s product range, not just
& point product. An OEM customer often requires service, and always requires high-level
epolications and field support assistance. An end-user approach requires both a wide product
range and complete sales/service.

The applications software company (e.g. CAD) that has to invent its own herdware system
is likely to become either obsolete with hardware, especially when reviewing what happened in
the case of minis, or fall behind in its software development. Furthermore, the company is
limited by growth in its own market because investment is required in both vanity hardware
and its speciality added value software. The hardware vendors will surpass the combination
supplier, and the software-only CAD companies are likely to provide better software. Since
the perceived (and often the actual) price of software is low, a company that has a software
product and wishes to enhance its sales volume does so by buying hardware and then re-selling
the hardware as a complete system. In eftect, & company competes with the mainline
manufacturer. While the gross sales are up, the costs can easily outrun the sales since the
company must support a harduare too. In addition, the software company doesn't usually
merket the range of products that a mainline hardware supplier has. Sach a system is likely
to be less profitable than a pure, software supplier. In addition, the supplier is cut off
from a large number of channels of distribution made possible when a basic software package
is made to operate on many different base systems.

Look at the case of minis. The companies who came out on top did so by having
fundamentally good general purpose hardware and then distributing it:

- as a generic product for a variety of uses. In the case of minis, DEC opened up many
markets with the PDP-11 as the range included boards for embedded computing, a range of
systems for personal computers, business,

- through other channels such as distributors, distributors %o subdistributors, retail
outlets, installers, etc. Software product segments, 1i.e., new professional software
application products, will form from today's experts in existing companies which either have
vanity hardvare or OEM hardware because the true value of the product is completely contained
in the software. Ultimately, these companies will disappear to be replaced by: standard
systems supplied by hardware vendors such as IBM; and software only companies staffed by the
experts /Mo create the professional applications.

For a while, it looked 1s if a specialized market existed for the growing number of
users who waated Unix. Today, Unix promises to be the whole market, not a specislized market
in itself, Highly interactive computing with Unix is no longer a niche, but rather, the
product constraint future users are al. likely to demand, or at least specify. IBM has shown
its flexibility in adopting industry standards rather than forcing its own in a de facto
fashion. If customers want it, IBM will 1likely supply it. IBM appears to be near
announcement of Unix scross the range from PCs to mainframes. In s similar fashion, every
minicomputer and microcomputer supplier will supply this standard in a similar way. While
the combined market is large, the fundamental market has not been expanded, but merely made
more accessible by every manufacturer. The result will be & much greater fall-out of the
smallest manufacturers who have inadequate marketing and manufacturing organizations.

Unix evolved along these lines, Unix came from a reaction by Thompson and Richie to
Multics, the large, joint MIT Massachussetts Institute of Technology Bell Labs project of the
late 60s. It was written for a DEC mini and evolved to the PDP-11 in the early 70s. DEC
didn't give away operating ryrtems to universities, especially the source code; Unix was
essentially free. Unix is by most measures a very simple operating system so to do anything
useful requires other programs such as databsse access, special communicstions, programming
and so on. Students and faculty could understand all facets of its intsrnals and use, It
was written in a high level assembly language, C, and as such could be modified. It was an
excellent pedsgogical tool. Unix evolved to be used on other computers by being
transportable. A team of people could carry it to another computer system, provided a C
language compiler was available. 1In turn, this created the notion that it might someday be
possible to have a comnlete system that was machine and manufacturer independent. Users like
this idea.

Chip makers and system builders who had no means of building software were able to get a
system telatively cheaply. Thus, we have more support and the beginning of a standard. Much
work is required to have a system that supports 80s computing concepts. Iu order to evolve
towards the generality demanded by the broad market, the extensions will include:

- Virtual memory. This function was worked out sbout five years ago and has been in
operation for at least four years in the Vax version of Unix at Berkeley called 4.1,




- Special functions foo real time and transaction processing. Unix is being extended
and adapted in incompatible ways bty diverse organizations.

~ Human interfaces that zre competitive with the PC. Unix grew up in a timesharing
vorld using dumb temminals. Windowing snd fast interaction arc critical.

- Multiprocessing. With the micro, wany cowpanies started to extend Unix for
multiprocessing.

-~ Networks. Given the origin of Unix in communications, wve should demand wmodern
communications capabilities.

- PFully distributed processing across a LAN to form LANCs. The University of
Kewcastle, Berkeley and several companies have all implemented incompatible systems for
fully-distributed processing.

The Unix phenomenon illustrates the power of standardization, and we can learn from it.
Like all operating systems, the only psonle who really love Unix are its parents and those
vho grew up with ir. This is s large set. It also illustrates a recurring theme of
standards: in order to make forward progress, one has to regress for a while. Unix is
almost a standsrd. There is not, however, a single version that is available in "bubble
packs” that operates on a variety of systems. Each version requires the overhead of support,
making the distribution again a matter of critical mass. We have turned a large part of our
future systems development over to AT&T for one of the key interfaces by adopting Unix.
Unixco must take this responsibility, commensurate with its selling of Unix as a standard
operating system.

The notion of a standard is good. But it must be evolved more rapidly than any single,
large manufacturer can. It can be evolved, provided there is parallelism in the developwent
using multiple companies which is a complete Unix industry. On the other hand, Unixco is the
single company doing and blessing a'l the extensions, we have simply substituted multiple
competitive companies with one single behemoth! The system has to be evolved in a reasonable
fashion, not ad hoc. Having Unix as a standard can let everyone enter the market on a
commodity basis: yes and no. It's easy to develop the product, but how does one compete
with the large orgsnizations. At the bottom line: Unix is the opiate that lets 100
companies form and assemble a product in a trivial fashion. The result will be far more
brutal than in the case of minis, where at least some technical skills vere required.

There are over 100 vendors in wvhat is a commodity-like product valuing themselves at
$10 billion to $100 billion for a limited market to engineers, scientists and business
snalysts. All have the organizational overhead to start, but none have thke critical mass to
succeed, except those which arc currently well egtablished such as Apollo, Apple, Convergent
Technology and Sun. Finally, the 32-bit personsl computers (circa 1984-85), led by IBH using
256 Kbit chips and the Intel 286, will provide the power of the emerging 68000-based Unix
workstations at s fraction of the cost. Basically, this structure competes with old line
mini and main frame—makers, both of which are becoming distributors for supermicros, as in
tae Convergent Technology model. Reliable computing like Tandem should no longer be treated
as a niche, but rather something a user should be able to trade-off. Because there is s
somevhat different structure involved in building reliable computers, especislly with respect
to softwsre, there is a possible niche market as evidenced by Tandem. As the overall
relisbility of computers increases, however, it is unlikely that anyone will pay even a
25 per cent premium for reliability let alone 100 per cent.

There is still interest in making a self-diagnosable, self-repsiring computer that never
fails, however. While this is possible for the CPU portion of a system, the softwvare and
peripherals do not permit this for some time. With much lower priced machines, a broader
range, and the introduction of full distributed computing in local area network (LAN)
clusters, the need for high availability computers for incresental expansion will decline.
Several of the Bunch have been relegsted to decline through a declining base as all customers
standardize on IBM compatible hardwara. The microprocessor-based systems are a convenient
product to merket. Compenies in decline Ficause cf poor product competitiveress will witness
rapid decline as high-performance, commodity-oriented, 32-bit microproce.so:s provide the
seme function ae the traditional TTL-based mini, cheasply.

To sum up:
- There axe no barriers to eutering vhat is decidedly not a high tech industry.

- Economy of scale is most important in distribution and service.
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- Economy of scale of manufacturing may hold for a single product and single company
such as for the personal computer snd IBM, but not in general.

- Time to market is far more importsnt than economy of scale in engineering and
manufscturing - which decidedly favours the eatrepreneuriai energy of start-ups who provide a
single product.

-~ Large vendors such as IBM and DEC believe it's important to supply computing on a

full service basis - virtually no organization provides a full line of networked, compatible,
sulti-vendor products.

= O0ld line minicomputer and msinframe supplier markets will not easily be supplanted by
nev supemmicro suppliers because system pricing makes dlscributing one-product,low—priced,
complex systems difficult.

- Energetic and unique softwvare applications (e.g. TAD) whin run on a few energetic
structures (PCs, vorkststions and supermicros) will fuel this generation.

- Unique structures (e.g., home robots) are rarely revoluntionmary or protected by

patencs long enough (o become established before the large supplier enters the market and
takes over. (Computer Weekly, 15 March 1984)

World-vide Semiconductor Recowvery

According to the latest data released by the Semiconductor Industry Association (SIA),
growth of vorld wide semiconductor shipments by U.S. and European based manufacturers should
exceed 18 per cent in 1983, This forecast is based on data of the third quarter and
preliminary data for October which showv an upvard trend in world wide semiconductor
shipments. Third quarter shipments topred $2.8 million which brings the 1983 year-to-date
total to just over $7.8 billion. Preliminary data for October indicate a shipping rate of
over $950 million. Estimates for all of 1983 put total 1983 shipments at close to
$11.2 billion compared to 1982's totsl of $9.4 billion.

Lesding the recovery is the U.S. market, where shipments to this market-place are
expected to approach $C.8 billion for 1983, up more than 21 per cent over 1982. Shipments to
distributors have been particularly strong through the first three gquarters - up
26.6 per cent over the ssme period last year. The OEM portion of the market should show
greater strength in the last quarter, further buoying the continued growth in the distrihutor
segment .

Shipments to the Europesn market are up 4.4 per cent to $2.2 million through the first
three quarters. The fourth quarter is expected to show significant gains - up 20 per cent
over the previous quarter, thus bringing the oversll growth in this market to 10 per cent for
the year. Strength of the U.S. dollar agsinst all major European ~urrencies has understated
the growth of shipments to the European semiconductor market by wmore than 8 per cent. When
adjusted for exchange rate fluctuations, the European market will grow more than 18 per cent
in 1983, Shipments into the Japanese market by U.S. and European semiccnductor manufacturers
should exceed $400 million for 1983, up 13 per cent over 1982, However, this shipping rate
ultimately means a loss in market share, since the Japanese market is exrscted to growv more
than 20 per ceat during 1983, Shipments to other international markets, which represent the
most rapidly growing geographic sector at 40 per cent, sre expectsd to reach $800 million.
(Semiconductor Internstional, February 1984)

Chip shortage essing?

According to a recent article in the Financial Times, the worst of the semiconductor
shortsges that the computer industry have been experisncing, are crver. The $D says that huge
smuonts of money in the U.S. and Japan are being i{nvested ir. semiconductor manufacturing
capacity and that some of this additionsl capecity is now coming on streas.

However, the number of leading computer and telecommunications compenies are still
having major probleas oourcin? chi;s for their producta. According to the Pimsncisl Times,
IBM is rationing ecupplies of ite personsl computer in the U.K., spparently because of s chlp
shortage. The fact that the world's largest computer company owns a large stake in the
wvorld's largest chip msnufacturing company, Intel, does not sppesar to assure IBN of smooth
regular supplies. Plessey Telecommunications, aleo ia the U.K., has reported such severe
shortages of component chips thst it has varned it mey have to delay ite new Digital pubdlic
telep:one exchange system, the System X. But it seems that in general it is the smaller,
less powerful microcomputer manufacturers which sre experiencing the most ascute problems.
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Olivetti, WNixdorf and ICL all za&- that thkey have no problems in securing supplies.
(Blectronics Report Ireland, Apri. ! o4)

Semicon/Burope 1984 Report

The current state of the Eu-ocpe.n semicomductor industry is not brignt, accordirg to
Professor Roger Van Overstraeten, #t: saz gpeaking at Semicon Europs 1984 in Zurich. He is
director of ESAT at the Departw-.~t u° Ilectrical Engineering, University of Leuven. The
European industry was and stili ‘s :.:ong in tipolar technology. In 1982, more than
50 per cent of the sales relatc? <o »ipolar devices. Less than 5 per cent of the MOS
technolog» parts are supplied by E-.cp~, nnd since this is a growing market, the European
share could drop still further. Laz- ycar vas the first year in which European pivduction on
ICs was larger than the value of ~igcretz devices. Companies with headquarters in Europe
sccount for less than 6 per cent of the total IC production and for less than 20 per cent for
discrete devices. The totasl Eurvpean production, irrespective of ownership is about
80 ver cent of European consumption and this could increase in the future due tec large
investoents plenned by Japanese and U.S. companies,

Fundamental to this situation is that a European spends only about half the amount on
microelectronics compared to a U.S. or a Japanese citizen. A Europesn is even a vorse
consumer of innovative products. The rapid growtk in the U.S. and in Jspan is based on the
existence of a dowmestic homogeneous market, which doec not exist in Europe. Our companies
tad only small unco-ordinated national markets and the companies limited themselves to these
domestic markets. The lack of wventure capital, the large social benefits and the cash drain
to the steel industry, to the mining industry and to other old-fashioned loss-generating
companies, did not create the right climate for a healthy microelectronic industry.

The Japanese companies benefited ftrom their vertical integration. They developed
products for their own electronic systems' needs and then marketed them outside. The large
Buropean electronics systems companies did not invest the large amount of capital resocurces
in this fast-growing IC industry. Japanese firms spend a iarger percentage of semiconductor
sales as capitel expenditures than U.S., companies and much more than European companies.
European industry always lags up to six months behind other semiconductor companies in
recovering from a recession. "The result is also that the supporting industries in general,
did not develop very well either. For mstorials supply we only have a good position for
silicon production (due to Wacker Cheamie), for resists and for quartz. A large share of the
IC msnufacturing equipment still cowes from the U.S. and from Jspan. The CAD-tools which
vwill be vital to the VLSI industry are developed by our Universities and our industry. The
danger however exists that Europesn industry will not be capable to dominate in this rapidly
growing market,"” ctated Van Overstraeten. "The semiconductor industry is important in its
own right. It is expected to become a $100bn market 10 years from now. Already now more
than 500,000 people are employed in the semiconductor industry. The importance of
semiconductors is growing also because the content of semiconductors in electronic equipment
is increasing to more than 10 per cent. The electronic systems will depend more on the
semiconductors not only in dollar value, but also in function. The high complexity ICs (one
million active elements) contain almost sll functions of the total electronic system.
Therefore Europe cannot stay behind; its market share must increase,” he continued.

Although ic is very difficult to make predictions, there are a number of rather
fundamental facts wvhich could indicate that the European semiconductor industry could do
better in the future. These are:

(1) CGrowing internationsl co-operation among European, U.S. and Japanese semiconductor
producers. It often is a co-operation on the production of standard components. This
reduces the R&D effort and solves the second-sourcing problem.

(2) Eurupe is strong in certain market sectors, as for exumple consumer products (audio,
video), telecommunications, and automotive electronics. If, instead of limiting themselves
to the Europe.n market, firms started making marketing efforts in the U.S. and in the rest of
the vorld, this would not only make them lese dependent on the domestic economy, but would
create also additional growth opportunities.

(3) Some European compsnies finally realize that they can only play an important role if
they become a high-volume supplier of standard devices. Only large-volume production of
standard 1Ce pushes the processing technology and the production yield to their limits.

(4) The percentage of epplication specific ICs is increasing, and this is an area of
strength for Europe. LEurope is good in CAD use, and in service and therefore will work out
wvell in semi-custom ICs. Europe is rich in potentisl applications of microvelectronics in
many of its traditional industries. Introduction of microelectronics in these products is
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only just starting. Europe is strong in innovative systems design and probably has more
semiconductor circuit designers than the U.S.

(5) Most European countries now realize the importance of microelectronics. Several nations
have strong R&D programmes, in which industry and university collaborate. It is not only
countries like France, Germany, and the U.K. that have naticnal programmes, but smaller
countries like Belgium. The Belgian government recently decided to sert up IMEC, as an
Inter--university Microelectronic Center with an initial investment of $40 million in the
fielo of proc2ssing technology and CAD. This governmert also strcrted a training programme
for VLSI designers. Sixteen institutions of higher eagineering education are linked to a
central computer. Training is also organized for engineers in industry.

(6) The EEC recently approved the ESPRIT programme. It will have a large impact on our
semiconductor industry. Many companies and universities will collaborate in the fields of .
technology, computer aided design and all kinds of systems applications. It is an aggressive
programse, which will be complemented by several national programmes. Industry did not wait

for the approval of the program to start collaborations.

They realized that a singlz company, however large it may be, cannot fund on its own all
the R&D which is necesiary to compete with U.S. and Japanese companies. "Although already
huge, the semiconductor industry will still grow considerably. We are only at thc beginning
of the invasion of complex ICs in many products: Europe certsinly lost the first round.
Based on the experience in advanced electronic systems design, on the recent government and
Europesan Community funding, on the collaborative programmes between the universities and
industry, on the msrketing efforts of our companies in the U.S. and in the Far East, I feel
confident tha: we will gain back part of our share,” concluded Van Overstraeten.
(Electronics Weekly. 28 March 1984)

Japan seen concroliing 50 per cent of world market for semiconductors by 1988

By 1988, Japan will control just over half (50.2 per cent) of what is projected to be a
$49.85 biliion world market for semiconductors, says a New York investment house,
Paine Webber Mitchell Hutchins Inc. The prediction is based on its analysis and
extrapolation of production and shipment data collected from four electronics industry
organizations. The world market, growing from 1983's level of $18.42 billion world wide, is
now dominated by the U.S., with a 52.6 per cent share, while Japan is estimated to control a
39.7 per cent share. Painc Webber bases its figures on dsta from the Electronic Industries
Association, the Semiconductor Industry Association, Integrated Circuit Engineering Corp.,
and the Electronic Industries Association of Japsn. (Electronics, 9 February 1984)

Stricter clean-air rules to cost Silicon Valley $100 million for new gear

The semiconductor industry in the San Francisco Bay area will have to spend more than
$100 willion for air-pollution abatement equipment over the next three yesrs, says the
Semiconductor 1Industry Association. New regulations adopted by the Bay Area Air Quality
Management District, to be phased in over two years beginning next January 1, require &
90 per cent reduction by weight of precursor organic emissions from negative photoresist
operations, (Precursor emissions are those that react with sunlight to produce ozone.) Thus
mancfacturers must either provide abatement devices at the point where emissions enter the
atmosphere or switch to positive phoioresist processes. (Electronics, 9 February 1984)

Intel plans big investment spree

US chip builder Intel plans to spend as much on new manufacturing capacity this year as
the whole of Eurcpe. It expects its spending to reach $350 million - nearly two-and-a-half
times 1983's expenditure - to give new capacity to beat the chronic shortage of its 8086 -
family processors. And by shedding light on its complex alternste source srrangements for
these processors, made popular by IBM's espousal of the 8088 for its Personal Computer, Intel
hopes to allay fears that industry giants lixe IBM will corner the market snd freeze out
smaller competition.

“We will be investing $350 million this year," says senior vice-president 'ack Carsten,
boss of Intel's components group. “That's roughly equivalent to all Europe'’s investment for
1984, We have six-inch wafer lines going in at Alberquerque and another locstion in the U.S.
pius one at Jerusalem.”

Increased production within Intel, plus a series of second-source deals, shoald bring
waiting times down to about six months by early 1985, reckons Csrsten. Present lead times
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for the msin processors arc¢ at nine months, and Intel has just opened its order books for the
first half of 1985. "Lead times will stay long - and T call six moaths long - until early
next year," says Carsten. "Then I don't know what will happen. With lead times as long as
they are novw there vill probably be some double ordering and panic buying. Thar has to go as
capacity rises." Carsten adds that the 8051, used in many keyboard and floppy controllers,
is still available on allocation for this year - derying reports of a three-year wait.
Production of this part in 1984 should be seven-and—-a-half times this year's, he says, while
capacity for the 8086/8088s should more than double.

Carsten is quick to defend IBM's pact in the present B8086/8088 famine. He points out
that the proportion of Intel's business that camc from IB¢ fell from 13.5 per cent in 1982 to
8.6 per cect in 1983. And he claims that despite IBM's near 20 per cent stake in Intel, the
proportion of Intel-IBM business will only rice to about i0 per cent this year. IEM has an
internal second-source agreement to produce B8088s for its own use, as do Sanyo and
Commodore. As well as the nine licensed second sources that have access to Intel's logic
parts - ircluding Japsnese WEC, which Carsten feels may be soft-pedalling on production of
Intel designs in favour of its 7wm recently launched chips - there asre deals under way with
six unnswed companies to build parts on a sub-contract basis for Intel to sell. (Computer
Weekly, 5 April 1984)

Inmos and Intel sign dynamic RAM deal

Inmos, the UK Govermnment-funded semiconductor wmanufacturer, has made an informal
agreement with intel to develop dynamic RAMs to common functional specifications.

Inmos will use its own design and process technology, developed for the transputer, to
build QS parts that will be functionally compatible with Intel's new CMDS 64K dynamic RAM,
and planned 256K part. What the companies do not agree c¢n is whose spec will be followed.
Intel said: "There is no technological contribution from Inmos, which has seen our spec and
will produce a compatible part". But a spokesman for Inmos cliimed: "We were both well down
the road, snd ther: were lcts of points of similarity. We haven’t merely copied their spec”.

(Computer Weekly, 8 December 1983)

WE revives its Inmos interest

Western Electric has renewed its int:rest in buying Inmos.

Indications sre that YE wants Inmos for its processing capabilities rather cthan its
producte. The UK company has plants in Colorsdo Springs, USA and Newport, Wales. They are
«quipped to the most advanced standsrds. WE has productior capacity limitations, problems
vhich led it, st the end of last year, to sub-contract out a lot of its semiconductor
production to other companier. The Inmos products are a 1€k static RAM, which set a world
standard and still leads the marxet, and s 64K dynamic BAM which is being produced in
quantities which spproach genuine volume production. (Electrcnics Weekly, 8 February 1984)

Japan to nationalize its state telecommunications company

Japan is to follow Britain's example and attempt to denationalize its state
telecommunications company. Half of WIT's equity, worth some £3.14 billion, will be offered
to the public im April 1983, with an undertsking that two thirds of the company's shares
should be sold vithin five years. It is not yet clear whether non-Japanese companies will be
permitted to invest in NTT. They are prevented from so Joing in Japan's international
carrier, Kokusia Denshin Denwa.

WIT has been notorious for its reluctance to buy from overseas suppliers. According to
Allum, 8 fomer chairman of NTT remsrked that sll he wvanted to buy from foreign companiss was

telegraph poles and mops. But the situstion has improved with tender documentation row in
English as well so Japanese. (Computer Weekly, 5 April 1984)

Japanu set to uass produce 256K chip

Japan's big chip makers, including Pujiteu and Hitachi, have now completed initial
preparstions for the mess production of the 256K bit dynamic rendom sccess memory (dram)
chip. 8ix companies are alresdy deiivering ssmple shipments at rates of up to 100,000 a
wonth. The variety of experimsntal spplications in computer products is aslso increasing
rapidly. A Fujiteu spokesman told Computing that the company is now shipping 100,000 of the
256K chips a month and ueing the device in iz. 32-bit $3000 minicomputer. The new chip will




- 22 -

also be installed in the M-series of mainframe computers safter this susmer. Other 256X
spplications include use in a Sord high grade personal computer, marketed from December, and
NTT is using the 256K in a small electronic switching system the IPS-II model 5, as part of
its Information Network~System experimcnts.

A Hitachi spokesman suggested that full scale application of the 256K chip will arrive
sometime in 1985 when the price differemce “ver the 64K dram is expected to become suitably
competitive. The first ssmple shipment of the 256K chip in Japan was made in late 1982, and
the chip price has dropped siuce thea from approximately £60 to under half the price.
Industry observers suggest the price for a unit will drop to £21 or less within the next
three months.

Fujitsu has also claiwed a new advance in high electron modbility transistor (hemt)
technology with the test manufucture of a 256K bit static ram which incorporate a totael of
2,072 heat on & 2.3 millimetre square chip. Fujitsu claims it is the largest hemt chip yet
manufactured, and says it is devoting furthor research efforts towards the development of
much lurger scale hemt static rams for use in ultra-nigh speed computers in the future. The
chip features 2 micron line widths technology and an access time of 1.5 nano seconds at a
temperature of -196°C. (Computing, 2 February 1934)

AT & T: can it do battie with IBM?7 (by Tom Foremski)

The deregulation of US telecommunications giant AT & T which took place at the begirning
of the year has provided IBM with what it considers its only major competitor. AT & T weighs
in with almost twice the annual sales of IBM, so at firs” sight it would seem as if IBM were
up against a formidable opponent. But how wili this opponent fare in & market which JBM has
dominated for so long, with a well established user base and sales force? The twc compsanies
are forced into each other‘s markets because of the unavoidable trend of telecosmunications
and computer technologies to converge and integrate - the linchpin being the future office
automation markets which are the focus of these hybrid technologies,

In spite of the two companies’ huge individual resources in terms of assets and research
and development efforts, neither of them has the ability to develop the necessary (echnology
effectively and to accumulate expertise in a short enough time. The solution for both
conpanies lies in partnerships with other smaller companies that possess the expertise they
lack themse!ves. These take the form of joint development agreements, such as IBM's work
with Rolm for a voice data switch, or a direct stake in . :owpany, sas in IBM's holding in
Intel to guarantee future supplies of semiconductors. This same strategy is being followed
by AT & T with its acquisi~ion of a 25 per cent share in Olivetti, which included a common
comnitment to each other's present and future products and development effcrts. ... Under the
tems of the agreement, Olivetti will become sole European distributor for a number of AT & T
products and will provide AT & T with nearly £250 millior worth of products over 12 months,
starting in mid-1984. Joint development of private branch exchanges (pbxs) and other office
equipment will take place and Olivetti will also sct as 3 second source for the Unix
operating system. ... Analvsts also expect a mainframe product from AT & T, a move that would
step direccly on IBM's toes.

In the office automation market, analys:s predict the emergence of powerful 32-bit
wicrocomputers from IBM and AT & T, and the Unix operating system from AT & T will play a
central role in the success of the company, coming up agsinst IBM's VM operating systea.
This would be pr.t of an integrated office automation strategy that would see word
processors, microcomputers, work stations and other office equipment products capable of
being linked through local ares networks and operating in multi-office environments through
satellite communications, an area in which both companies have well advanced plans. ...

?i_e-upn Products
AT & T - Olivetti 1983 Telecom equipment
Office automation
products
Philips 1983 Telecom switching
equipment
Gold Star
Semicon. 1983 Sewmiconductors

CEC 1983 Office systems
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(Continued)
Tie-ups Products
BTivetty ~ Weh. TeTecom ToRT BABKs
Plessey 1982 FABXs -
IBM - Rolm 1983 Voice switching
PABXs
Intel 1982 Semiconductors
Matsushita 1983 tnfor-uion systems
Aetna 1978 Satellite com.

(Computing, 12 January 1984)

Merger makes Nordic electronic giant

Swedish and Finnish electronic companies have 3ioined forces to create a Nordic giant
that they hope will be strong enough to defend domestic markets while expanding in some
specialties internationally. In a three-part stock sale and stock transfer deal - which came
as & camplete surprise at the end of 1983 - the Swedish State will sell a majority interest
in Luxor AB to Finland's Oy Mokia; in a related deal, Nokia will get a majority of Finland's
Salora Oy. The result of these manceuvres will be an electronics group with a combined sales
of close to $5C0 million. Sweden's Industry Minister, Roine Carlsson, said that the merger
vwill create "a powerful. Nordic TV and electronic company with greater opportunities than each
company would have by itself.” (Electronics, 9 February 1984)

Pord sees silicon through Colorado facility

Pord Motor Co., fearing that it has fallen behind in the race to use automotive
semiconductors, is now driving hard to handle its own semicustom— and custom—chip designs at
a microelectronics center in Colorado Springs. A year ago, Ford Microelectronics Inc. had
about s half dozen employees and a lot of work shead to create a complete design system for
engineers working in the firm's sutomotive and aserospace subsidiaries. Today, officials
expect soon to see silicon on the first complementary-MOS integrated circuit ever designed by
the company's automotive engineers. '"Ome of the interesting things now is .hat we don't know
vhat they are doing as far as snecific designs. We sre pretty much through the hand-holding
phase,” says John R. Wallace, president of Fo:d Microelectronics, officially a subsidiary of
Ford Aerospace & Cowmunications Corp. Besidss providing standard-cell libraries and
custom-chip designs for the asutomobile business, the center also plays a role in the
lower-volume needs of Ford's wilitary and spsce markets.

FPord Microelectronics is the in-house consultant to Ford engineers, whom it has trained
to design circuitry on Daisy work ststions, Once designs are finished, the dsta bases are
sent to the center, where chips are hand-routed and tested. The microelectronics operation
then sends the designs to outside silicon foundries. The first part designed at Ford's new
center is s C-MOS engine controller for Buropean Fords, says Wallace. In 1984, Ford
Microelectronics has scheduled 14 designs for production, about half a dozen of them
"high-volume automotive.” Many semicustom chips for cars will run in volumes of 3 million.
In the first full yesar of business, Wallace expects the center to oversee more than
$20 million worth of chip business.

Progrsss has been fast. Last summer, Ford Microelectronics completed its initial work
on 8 J-micrometer bulk C-M0S standard-cell library purchased from Synertek Iuc., Santa Clara,
Calif. The first group of engineers were trained and sent back to their plants with work
stations last fall. This Auguet, Wallice hopes to move into the center's new
90,000-gquare-foot building. By than, the number of Ford Microelectronice employees will
have grown to sbout 125, frowm about 0.

The C-MO8 library, now hee about 35 circuits, more than half of which come from Ford
Microelectronice. A second high-speed C-M08 library - containing wmemories, programmsble
logic, snd other macrocelle ~ is expected early this year. The center’'s own custom designs
are done in high-performaxce n-chsnnel MOS, “Electronics is penetrating more of the
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autcmobile, and for good reasons - fuel eco:-omy, performance, entertainment and convenience.
Since you are talking about high volumes, you can always do better with those features if you
tailor your chips to your own application,” says Wallace, who before being named president of
Ford Microelectronics, in 1982, was Intel Corp.'s standard-cell program mnanager.
(Electronics, 26 January 1984)

COUNTRY REPORTS

Australia makes rapid strides in VLSI chip design

The emphasis on design over fabrication is the major element of a strategy, devised by
CSIRO's VLSI program, aimed at achieving a steep increase in Australia's technological
capability. The emphasis on design was chosen for two reasons. First, the design of very
complex chips is a research opportunity in itself - reducing design rime to a reasonable
level, that is, a few man-years, is a widely sought goal. Second, a nation with =z small
population has a better chance of making an impact on international technology if it
concentrates on the brain-intensive aspects of VLSI t:zchnology rather than on the
capital-intensive ones.

In just under two years, Australia has moved from the position of having no
user-designed chip capability to the point where many designers have been trained and nearly
200 different chips for application-specific functions have been conceived and fabricated.
Although most of these early designs were done by univercity staff and students, about a
dozen chips from innovative companies and research institutions are going into production,
embedded in systems primarily for export. Applications have included a bore-hole logging
probe for mineral exploration, a robotics vision processor, & cochlea implant, several
telecommunications circuits, signal processing for radio-telescope data, computer-graphics
subsystems and some novel analogue circuits.

CSIRO's research capability in VLSI architecture and its design technology are resources
for industrial firms embedding chips of their own design in advanced electronic equipment.
Scientists and engineers have access to chip-design courses in their local universities, as
well as to three commercially available short courses. Moreover, the shared-cost fabrication
technique has been emulated by three universities, including the Royal Melbourne Institute of
Technology, which developed the world's first multiproject gate-array implementation system.
("Scitech", Australia Newsletter)

Brazil: Miccocomputer runs 15 programmes at once

In computers, the technology flow between the US and South America is overwhelmingly in
a southerly direction. Nonetheless, a Brazilian operating system that can run up to 15
programs at a time has managed to navigate against the tide and make it all the way from Sac
Paulo to customers in Massachusetts,

Most efforts to run programs simultaneously on 8-bit microcomputers have been done with
software, points out Jalmar Oliveira, one of the owners of Logus Computadores Ltda. To skirt
the degradation that Oliveira maintains occurs when more than three or four terminals are
tied into a software-based setup, the Sao Paulo company does it with hardware, Its Logus 3
system, the one sold in the US, adds two proprietary boards and an adapted S-100 bus board to
the microcomputer card cage. One board holds the memory map, the other the input/output
circuits. Reluctant to reveal exactly how the hardware functions, Oliveira says only that it
“functions as a kind of link between the 280 chip and the bus",

"We have used them in Brazil for on-line administrative systems and for very slow
process-control applications like telexes and photocomposition machines,” Oliveira says.
"Only very specislized operators could detect visual effects on the video” display.

The company has already made two sales in the US, to Epoxy Technoiogy Inc., Billerica,
Mass., and Arthur D. Little, the Cambridge-based consulting group. For these systems, Logus
supplied its Brazilian-built memory and 1/0 boards and paired them with a US-made cen’ral
processing unit and periphersls. The boards sell for $2,200. A complete system - the
microcomputer with a m¢zabyte of main memory, a 10-megabyte Winchester disk, a l-megabyte
floppy disk, eight intelligent video terminals with 64-K bytes of memory each, ard a
160-character-per-second printer -~ goes for upwards of $10,000. (Zlecr conics,
17 Noveuber 1983)




Bull, ABC (Brasil) link-up

Bull have mad* a commercial and technical agreement with the Brazilian ABC group to set
up a joint company [n the Brazilian state of Minas Gerais. It will be known as ABC - Empresa
Telematic, SA. Its capital of Fr 100m (£8.5m) will be held 60 per cent by ABC and the

remasinder by Bull.

Two years ago the Brarilian Government announced its interest in creating a national
informatics compary with the support of a foreign firm. Before picking Bull the Brazilian
authorities studied various projects with firms from Europe, Japan and the US. (Electronics
Weekly, 29 February 1984) -

Canada's computer industry continues to grow

The Canadian computer industry is a burgeoning sector of the Canadian economy that is
moving tovards becoming s major force on the world scene - bcth as user and supplier. 1In
1982 its revenues totalled some $4.5 billion in retail computer and office machine sales,
representing an annual growth rate of about 20 per cent. In addition it generated $1.2
billion in revenue from computer services. The several hundred companies in the computer
equipment field supply a variety of products such as microcomputers, large mainframes,
peripherals and operating software. The services subsector provides a wide range of systems
design services, dats processing by service bureaus, on-line data bases, consulting and
custom software. There are more than 1,400 companies providing computer services, employing
more than 20,000 people. At least 90 rer cent are Canadian-owned: it is estimated that
Canadians produce 82 per cent of the total service industry revenues. An average growth rate
exceeding 20 per cent has been realized in recent years and shows no sign of abatement. The
Cansdian market for comnuting equipment is largely supplica by imports. In 1982 Canada
imported computer equipwent worth $3 billion, the bulk of which originated in the US. In a
complemsntary manner, about 90 per cent or $900 million worth of the output of domestic
production was exported by the industry. Canada is the fifth largest import market and
eighth largest exporter of computing equipment.

Canadian firms have generally chosen not to compete with multinationals in the
production of general purpose computers. They have, instead, concentrated on the design of
innovative products with a wide range of applications incorporating the latest advances in
microprocessors.

The following Canadian products anc services have met with particular international
success:

- word processing systems, now sold in more than 80 countries;

- “intelligent” temminals, such as the (computer-aided design/computer—-aided
manufacturing) special high resolution terminal developed for Telidon;

- data communications products to link computers to data networks, including packet
switching;

- CAD/CAM graphics with specialized terminals and software languages;

- custom-built on-line computer systems;

- proprietary software packages;

- desk~top microprocessors for financial manasgement applications in small businesses;
- specialized data bases; and

- microcomputers capable of receiving a wide variety of software services through

cable television networks, (Cansda Weekly, January 1984)

Educational microcomputers in Quebec

The Quebec GCovernment has awarded a $30 million five-yesr contract to a Quebec-France
consortium for 45,000 educational microcomputers, Premicr René Lévesque announced recently.
The deal with the consortium formed by Mintreal-based Bytech-Comterm Inc. and
Matre-lnformstique of Paris will give Quebeckers an opportunity to develop computer software
and penetrate the internstional market. The contract specifies that 51 per cent of the first
10,000 microcomputars to be deliversd within 18 months will be manufactured in Quebec under a
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licencing agreement. The microcomputers, costing $3,000 each, will be used by computer
science students at secondary schools and colleges. (Canada Heekly, 1 February 1984)

New research centre in Canada

Michael Caughey, vice-president of technology and design resources at Ottawa’s Mitel
Corp., has taken an eizht-wonth leave of absence from the telecommunications compsany o

become the first president of the newly-formed Ottawa-Carleton Research Institute, a research
co-operative which will carry out studies in microelectronics, communications and computers.

A long-term president of the inatitute is to be appointed by 1 July 1984, The institute
will use the talents of students and faculty from Carleton University, the University of
Ottawa and Algonquin College - all located in Ottawa - for research projects related to the
high-technology industry.

Researchers will work closely with industrial affiliates of the institute - companies
which will pay an annual fee to share the results of new research and make suggestions for
projects of interest to the hi-tech industry.

Mr. Caughey said his first priority will be to contact federal and provincial government
funding agencies to give the institute a firm financial base. Local industry, government and
the three academic institutions have already contributed $122,000 in seed money for the

institute. (Canada Weekly, 14 December 1983)

China in micro race to catch up with West

China has now basically mastered the microelectronics technology, a technology receiving
special priority in its race towards modernizastion, but is still lagging behind the advanced
nations, according to China's vice-minister of electronics industry, Wei Mingyi. Currently
China is producing nearly 300 types of medium and emall-scale integrated circuits as well as
large-scale integrated circuits with 10,000 elements.

The move into micro processors is led by Shanghai which has set up & special group to
oversee the research, application and production of integrated circuits and computer
technology. Its aim for 1990 is to bring 70 to 80 per cent of its major electronics products
up to advanced international levels of the late 1970s or early 1980s. The Shanghai railway
centre, according to the viceminister, has already adopted computers to aid transport
forecasting helping it to earn an additional Yuan 60m in 1983. Computers are also used in
150 other enterprises of different trades in the city to improve management. Shanghai alsc
has a computer software technology development centre. Micro processors are now used
throughout China in agriculture, finance, trade, posts and (elecommunications, education and
transport. (Electronics Weekly, 29 FPebruary 1984)

China buys semiconductor plant from Fuji Electric

Fuji Electric Co. will export semiconductor production facilities and production
know-how to China.

Tne Tokyo company has signed a 10-year contract with China's electronic technology
export-import corporation to provide an integrated semiconductor production line and related
technology. The contract involves two Tokyo trading companies, Chugai Boeki Co., and
Koyo Trading Co., which served as the agents for the contract.

The production line will be capable of producing 10 million units annually of silicon
diodes for high-voltage power sources used in TV picture tubes. The line consists of a wafer
processing facility diffusion €furnace, metal evaporating furnace and automatic testing
equipment. The production line will be installed st the Tianjin No. 3 semiconductor plant.
(Semiconductor International, January 1984)

Japanese help sought for Chinese TV plants

The Peking Government is asking Matsushita Electric Industrial, Hitachi, and other major
Japanese colour TV set makers to help modernize China's colour TV plants. Hitachi has been
manufacturing colour and black-white TVs at its joint-venture plant in Fuzhou City, Fujiasn
Province; while Matsushita, Sanyo Electric, Sharp Corp., and Victor Co. of Jspan have
provided technical co-operstion to TV plants in Peiping, Shanghsi, Tianjin and Nanjing. ...
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In addition to thege plant remodelling schemes, China hopes to introduce other
electronics technologies, and will approach Japanese firms specializing in the various fields
in which it finds interest and has necessities. (Electronics Weekly, 15 February 1984)

ESPRIT programme gets green light but demands science sacrifices

The EEC wmay have to cut by one-fifth its sponsorsaip of general research next year,
following approval of its ESPRIT programme for research i1 information technology. The only
solutions are for ministers to vote a big increase in the Community's R & D budget for the
next year o. to transfer money for ESPRIT from another budget.

Last week, research ministers gave their approval to the £870 million ESPRIT programme
and earmarked £58 wmillion for next year. but the European Commission has given an
undertaking not to spend more in 1985 than it would have spert had ESPRIT not been approved.
Spending on projects outside ESPRIT will fall from £290 millica this year to £230 million.

A weeting of r=search ministers on 29 May will set priovities for the future. Likely
targets for cuts will be new projects in biotechmology and elecommunications as well as
non-ruclear energy and nuclear safety.

The final s, proval for ESPRIT last week means that 36 pilo: projects that were started
last year will no longer face suspension in May. Meanwhile, the 2,000 or so firms that the
Commission believes could benefit from its sponsorship will soon receive invitations to
submit proposals for research projects.

The five areas that ESPRIT will concentrate on are advanced microelectronics, advanced
information processing, software technology, office automation and computer-integrated
manufacturing.

Among the initial projects are a scheme to look at the advanced interconnection of
very-large-scale integrated circuits. This project is shared between Plessey and GEC in
Britain, France's Thomson CSF and West Germany's Telefunken. The Polytechnic of the South
Bank in London has teamed up with the University of Amsterdam to work on 11 different aspects
of tools and wmethods for producing programmes that emulate human intelligence. (New
Sc.entist, 8 March 1984)

EEC eases rules on research

The EEC is to make it easier for large companies to team up for research and development
by exempting such agreements from competition rules. At present firms have to notify the EEC
if they want to combine on R & D, which can result in long, tedious discussions. ICL,
Siemens and Bull had to go to the EEC for approval before setting up their joint reszarch
centre in Munich, which is just beginning rescarch in artificial intelligence.

In future agreement would be sutomatic., The EEC member countries have already agreed in
principle the new proposal, which would automatically exempt R & D agreements from article 85
of the Treaty of Rome, which forbids joint projects that distort or prevent comptetition.
Even production agreements could be exempted, so long as they sre based on the joint
research. But there is a qualification that only one of three leading coupanies in the field
coan be involved, and the combined turnover of the companies must not excead 500 million Ecus
(£28S million). Failing this the plans would have to be scrutinized individually, as before.

The new measure is being pushed hard by Frans Andriessen, commissioner in charge of
competition, who believes strongly in a free market unfettered by artificial constraints.
The main objections to the proposal have come from the French, but these seem to have been
overcome. Similar moves sre afoot in the US, with the Reagan administration now pushing the
National Productivity and Innovation Bill before Congress. But this does not go as far as
the proposed EEC measure because there is no automatic exemption from competition rules.

(Computer Weekly, 9 Pebruary 1984)

European Academic and Resesrch Network

IBM is providing a computer network for European university researchers. By the end of
this year, it expects 250 computers to be linked to EARN (European Academi: and Research
Network). It will start with seven major switching centres. These are in Geneva (CERN),
Dermstadt (CSI, & heavy ion research centre), Didcot (Rutherford Laboratories), Paris (HEC, a
business school), Rome, Madrid and Haifs (Isrsel). Didcot will provide a link to Dublin.
The company offers computer hardware, lines for four years, and technical erpertise. The
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network gives researchers an opportunity to talk to nearly every academic institution in
Europe. "It's hard to say no," said Dr. Dennis Jennings, director of the Computer Centre at
University College, Dublin.

Despite heavy financial and political backing for European designed networks, the
standard European protocols still do not provide the flexibility to asllow easy conversation
between a number of computers and terminals, says a network expert at CERN in Geneva. "The
main advaatage of the IBM network is that it can be set up quickly,” he says. Ilennings
adds: "It's not the most up-to-date, but it works." The IBM move, designed to improve the
company’s image with academia, has casken some of the supporters of a European designed
network by surprise. They fear that IBM's generous offer may make the company's network
standards triumph over standards being planned internationally (which may one day allow any
terminal to talk to any other), thus helping the firm to win lucrative orders for its
hardvare and software. "It's unthinkable that IBM should be the company that provides the
university networik," says a spokesman from SESA, a French company that has benefited from EEC
contracts in the past. "The network will train scientists in IBM standards on IBM
equipment.” But potential user: of the network say they hope to introduce non-1BM-dependent
protocols. (New Scientist, 22 March 1984)

France to spend £2m on micro medical identity cards scheme

France will spend FFr 25 million in 1984 to launch a series of pilot schemes for the use
of microprocessor memory cards as medical identity cards. ...

To dispel concern among citizens sbout the confidential nature of health records, the
Minister for Social Affairs promised that the health card project, which will be the
responsibility of the Bull computer firm, will be supervised by the national Commission for
Computer Technology and Civil Liberties. "This is a first step towards the creation of an
individual health card for everybody. This card can simplify people’s contacts with the
health service, avoid duplication of wedical tests and enable emergency operaticns to be
undertaken with less delay.”

In another venture, which will get under way in 1984, the medical faculties of
universities in Paris, Bordeaux and Lyon will be linked to a pharmaceuticsl data bank. New
sophisticated software is also to be introduced for processing medical information in Paris,
Marseille, Lille, Bordesaux and Montpellier,

Small computer systems will begin managing pstients’ medical vecords on a purely local
besis in Martigues, near Marseille, and Cannes. "These autonomous systems will be much more
effective than using a big centralized mainframe,” said the Minister. (Computer Weekly,
8 December 1984)

French say no to computer directory

French plans to replace telephone directories with computer terminals look less and less
like meeting subscriber approval. The original ides, launched in 1978, wvas to provide free
terminals for all of France's telephone subscribers - now numbering 22 million. The massive
cost was to be met by savings on the production and updsting of paper directories. Currently
some 150,000 terminals with 9 inch screens and slphanumeric keyboards are installed in
France. PIT, the French telecom company, promises that 600,000 will be in service by the end
of the year.

Subscribers barely use the free terminals because it is quicker and easier to get
information from conventional paper directories. ...

Results of an experiment in the Paris suburbs, where a wide variety of the “guines pigs"
have handed back their videotex hardware despite the fact it was free, According to one
report, a sociologist involved in the experiment estimates that if it were not for the demand
from children more like 70 per cent would hsve turned in their terminals. ... (Nev
Sciantist, B March 1984)

20,000 schools in the GCerman Democratic Republic to get micros

The GDR government is to put microcomputers in 20,000 secondary schools over the next
two years following the launch of the country’s iirst two home computers at the Leipsig Fair
last week. OGDR's computer manufacturer, Robotron, and the microelectronice specislist,
Mikroelektronik, both introduced eight-bit machines based on s Zilog Z60-type processor asde
by Mikroelektronik, The machiie cost about £400 for s basic keyboard and processor unit,
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The govermment scheme was drawn up by the Education Ministry with Robotron and is backed
by the head of the govermment, Erich Honecker. It calls for the introduction of one machine
st each of the country's 20,000 secondary schools, for use by 14~ and 15~year-olds. A few
trial machines will be delivered this year but bulk deliveries are expected to start next
year. Every school is due to be equipped by the end of 1986. Extra machines are expected to
be installed for other classes after that. Robotron sales executive Klaus Lorenz says the
machines will be used to introduce children to programming and ss a general teaching aid in
traditional subjects., He says Robotroa wil) train the school teachers.

If the scheme gets off the ground GDR will be one of the very few countries to have
national school microcomputer programmes. (Computer Weekly, 22 March 1984)

Hungary

The Institute for Co-ordination of Computer Techniques (SZKI) was established in 1968-69
for the co-ordination in Hungary of the programme of the CMEA countries’ Unified Computer
System. This implied for the staff hardware and softvare development tasks, too. While
keeping to this special line, the Institute has siance gone through various periods. Its
sffilisted company, Systems, Computers and Informatice Laboratory Company (Sci-L), was
brought into being in 1981, in order to put to practical use the Institute's achievements.
It specializes in two msin areas: software exports, of course in co-operation with the
competent Hungarian trading compsnies, snd the implementation of the personal computer
programme.

"Already in the initial period we could establish good relations with compsnies in
several countries", said Dr. Julia Sipka of Sci-L, "geographical vicinity and historical
contacts led us first to Austria and the FRG, and later on to France, Sweden and the
Netherlands".

“The first period of upward trend vas followed by a short slack”, said Tibor Németi of
SZKI. The general economic recession did not leave computers unaffected either. All over
the world small software houses were ruined. Naturally, this phenomenon became manifest in
Hungarian software exports, too. Under external and internal constraints the leaders of SZKI
decided for altering the course. Instead of the previous methodr attention was concentrated
on the development of multiply marketable cowpleted software products. Relying on our own
financing we began to make perspective programmes, for book-keeping, inventory management,
vages accounting, and the 1like. We practically got thus ahead of expected mass
requirements. This incurred of course a good deal of risks, as apart from the fact that we
invested money and labour and that the development had to prove successful we could only hope
that no competitor would engage in the same line of development and that we would be able to
find s ready market for a given product.

“The Institute's wmost successful product at the moment MPROLOG, has also been developed
as a 'result of an assessment of prospective demands’'. The modular PROLOG had already been
completed when in 1981 Japsn announced that PROLOG would be one of the kernel languages of
the fifth-generation computers. Several Japanese firms made offers to S2KI for the marketing
of the product, finally it wss with the Rikei Co-operation that signed a sole agency
agreement for Japan". All this was said by Dr, Juliz Sipka, who then continued: "We have
also come to an agreement with the Canadian G and B company who act now as cur exclusive
agents on the Americ.n market., Moreover, we have MPROLOG distributors in several European
courtries (Britain, " rance, the FRG, Sweden and Italy). In 1983 the development specialists
of MPROLOG were avai ed a prize for their work by the Hungarian Academy of Sciences.”

There are two more areas that should Le mentioned. One is the manufacture of personal
computars which SZKI was the first in Hungary to lsunch. From the very beginning they wanted
not only to manufscture hardware but slso to make user's programmes to match. Today they can
slready offer for sale some 100 user's programmes for their devices, the majority of which
they havs sold in large number in Hungary. Those having proved to be the best are being
prepared for exports.

Another joint development work launched four years ago and still going on is one with
the FRC SES compsny. The basic ides, i.e. that of the development of the complex
technological system backing up the development of software, was brought by the partner from
the US and it hss been further developed jointly with two Hungsrian inetitutes, one of which
is S8ZKI. The technologisstion of softwere is not an essy task, snd great interest has been
sroused by the systew finding a solution to this. In the FRG, for example, several major
companies have already bought the product called Ssoftorg. ("SOFTWARE” - New Hungarian
Exporter, March 1984)
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India negotiates for computer technology

The Department of Electronics (DOE) has narrowed down the choice of technology for the
manufacture of fourth-generation mainframe computers to two foreign companies out of four,
which responded to the global tender floated by the Government in March 1983,

The project, which will require an investment of Rs 20-25 crores, will be implemented by
the Electronic Corporation of India (ECIL) to save time, which would be much more in case a
new public sector firm is formed for the purpose. The project, on completion, would,
however, be transferred to a new undertaking to be formed under the administrative control of
DOE. The DOE Secretary, Dr. P. P. Gupta, said that the first lot of computers, with some
indian value added to the products, would roll out of the factory within 12 months of the
selection of the foreign collaborator. To begin with, the unit would manufacture 20-30
computers a year. ... (Financial Express, 5 March 1984)

Indian microcomputer hits market

India's first portable microcomputer has been introduced for the Indian market by Bush
India Ltd., in technical collaboration with the Otrona Corporation of the US. The eight-bit
system weighs 8.1 kg and comes with two 5-1/4 inch floppy drives and an attachable keyboard.
The cost in Bombay is Rs. 66,516 and deiiveries of the system have already commenced
according to the sales manager (computer divi.ion) Mr. Ashok Aggarwal. Called the "Bush
Attaché", the brief-case-sized system is supposedly smaller and lighter than the Osborne
introduced some years ago, but now no longer in the warket. (The Economic Times (India),
7 March 1984)

India to place computer order

India is likely to place an order for 500 computers and ancillary equipment from Britain
for immediate installation in 250 schools, as part of a major project in computer education,
reports PTI. Britain's 'micros in schools' computer teaching programme is likely to become
the basis of a three million dollar (about rupees three crores) pilot project being organized
by India's departments of electronics and education. The proposal to import British
equipment and know-how follows a recent evalustion of six companies’ products from the UK,
France, Japan and the US. Indigenous design, assembly and msnufacturing would follow for the
bulk of the programme. (The Economic Times (India), 7 March 1984)

Sinclair seals Korean deal

Sinclair Research is expanding its markets in the Far East by way of a deal with Samsung
Electronics of South Xorea. The deal licenses Samsung for local asssembly and distribution.
The deal covers the 2ZX81 and Spectrum. Sinclair will ship out the components and it is
expected that the first machines will be on sale in South Korea later this year.

The deal involves only the South Korean market, and there are no plans for Samsung to
sell anywhere else. The deal will not affect Sinclair's Chinese venture, which in any case
is hardly off the ground. The company made an asgreement last year with the South China
Computer Company and the China Electronics Import and Export Corporation to do trial assembly
of the 2K81 and Spectrum with a view to assembling and marketing the machines in China.

The Sinclair spokesman says: “They didn't get the first product for trial assembly

until the end of December and so they haven't completed their evaluation yet. We're waiting
to hear from them what their level of interest is.” (Computer Weekly, 15 March 1984)

South Korean electronics

South Korea's electronics industry is trying to leap into technological adulthood.
Better known as low-cost makers of cheap colour televisions, radios and microwave ovens. the
country's four biggest electronics groups -~ Daewoo, Gold Star, Hyundai and Samsung - ar. sll
jumping into production of advanced memory chips and personal computers. One of their
ambitions is to break free from dependence on Jspan for technology and components,

All four big firms are planning to leapfrog into production of high-tech components such
as advanced microchips - very-large-scale integrated circuits. This is to help a big push
into computer making; to regsin control over components supplies; and, eventually, to
enable South Korean firms to innovate in consumer electronics. Normally, all this would take
more than a decade. To save time and make up for a shortage of top-quality development
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engineers, South Korean firms are setting up shop in Silicon Valley. In July 1983, Samsung
Semiconductor established a new firm, Tristar Semiconductor, near the centre of the
Californian industry; they hired 50 American and Korean-American engineers, and built =&
small semiconductor plamt. Hyundai, Gold Star and Daewoo all followed suit. By being on the
spot, they hope they can plug into American technology more easily,

They are alsc recruiting tslent from America to bring back home. Samsung, Hyundai and
Daewoo are all scouting for Korean PhDs working for American companies. Daewoo, which has
been in electronics for only a year, has already increased its R & D staff from 180 enginesrs
to 600. It expected to have 1,000 by the end of 1984, many from America.

Licensing of American technology is another short cut. In August, Ssasung will start

cammercial production of 64k rendom access memory chips, using equiprment and technology
bought from a small American start-up fimm. ... (The Economist, 18 February 1984)

Malaysia attracts the multinationals

Investments by foreign muiltinational electronics giants 1like Motorolsa, National
Semiconductor Corp and Advanced Micro Devices Inc., all of the US and Japan's Matsushita
Electric Industrial Co., and Hitachi Ltd., are pouring into Malaysia to take advantage of
cheap labour in the politically stable country. According to the Malaysian Industrial
Levelopment Authcrity, the total irvestment in the electronics and electrical industry in the
first 10 moanths of this year totalled M$202m (US$86.3m), up 35 per cent from last year.
According to Mardziah Abdul Aziz, director for electronics in the Malaysian Industrial
Development Board, 10 more projects are to be approved shortly.

The Malaysian electronics industry is mainly concentrated in four centres ~ Bayan Lepas
free trade zone in Penang, Malacca, Johore and the two free trade zones outside Kuala Lumpur
and provides employment for about 70,000 people. Foreign Investors in Malaysia are, however,
not completely free of problems. One of the biggest problems is that it is wuch harder to
find qualified engineers in Malaysis than in other parts of Asia like Singapore, Taiwvan and
Hongkong. Infrastructure facilities like telephones and other communications modes are not
up to date. Supporting industries and services like metal stamping, die casting and plating
are also poor. One of the reasons attributed to the rapid growth of the Malavsian
electronics induscry is the generous incentives being offered by the govermment. The
nine-year tax holiday for the investors in the "“pioneer industries"” which includes
electronics, for example, is a big attraction. (Electronics Weekly, 28 December 1983)

Netherlands: In Delft, pottery moves over for ICs

Delft, the medieval Dutch city that lent its name to its distinctive blue pottery, is
ready to achieve a 20th century sort of fame, as the site of the Netherlands National Center
for Submicron Tezhnology.

Once it is fully staffed and equipped, by wmid-1985, its founders say, the center “will
be unigue in Burope in what it does.” In fact, it aspires to become the European counterpart
of the US National Research and Resource Facility for Submicron Structures at Cornell
University, locsted in Ithaca, N.Y. What's more, the Dutch center, founded last December,
intends to outdistance other European submicrometer-technology institutes, Unlike the
facilities at, say, Balgium's University of Leuven or West Germany's Aachen Technical
University, which are concerned primarily with very large-scale integrated circuits, "we want
to take 8 broader approach,” says Karel L. Hagemans, sssociate director at Delft.

Though his scientists will be analysing structures smaller than 1 um or those with
submicrometer tolerances, research will also focus on integrated optical systems, on
superconducting microstructures like Josephson junctions, and on wmicrosensors for human
implantation. In addition, the center will support investigations of new phenomena that
result when characteristic device dimensions are of the same order of magnitude as the
physical parsmeters involved, such as the mean free paths of electrons.

Leading eadge. "We will also encoursge work on bioclogicsl structures and systems, such
as cells and the communication channels betwesn the brain and the muscles,” explains
Ragemans. This work will be asimed toward future “biological” cowputers and to help
biochemists manipulste matter.

Some $2.7 wuillion for equipment and materisls comes from Holland's Ministry for
Scientific Affairs. Folland's equivalent of the National Science Poundation, Fundamertesl
Ondersoik der Materie (Fundemental Resesrch of Matter), will spend another $1 rillion over
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the next two years. The center is also participating in a team that has put in a bid for a
$3.8 million research grant from the European Community for a project in high-resolution
electron—beam lithography. (Electronics, 28 July 1983)

Electronics industry set for shakeup in WNew Zegland

Import licensing for radio ani television sets is likely to be phased out by 1 January
1990, under Govermment policy for the electronics industry announced here. 1In addition to
reducing from 40 to 10 per cent the sales tax on computers for selected industries, the
policy includes.

Abolitio. of the present 10 per cent sales tax on plant and mschinery including
computers fo. use in the electronics industry.

A NZ§1m electronics industry research and development scheme,

A NZ$2m prototype development fund to finance development contracts let to industry by
Government departments. Much of this fund is expected to go to the electronics industry.

Acceptance of most of the recommendations in the December 1982 report of the Industries
Development Commission on liberalizing import restrictions on electronics products.

The two development funds will be set up next April and will be reviewed after four
years. The NZ$2m prototype fund was recommended by the commission. But it proposed a
research and development fund of NZ2$1.5m in the first year and NZ$2m in the second year. It
also recommerded a NZ$5m "venture capital™ fund, to be administered by the Develosment
Finance Corporation, for firms in the early stages of new product developaent. A Government
spokesman said that this proposal was being considered further snd a decision was expected
shortly.

The Customs Department’s dircctor of trade, Warwick Crooks said that under the new
import policy, existing tariffs would remain in place until 1 January 1987, while they were
tested by putting an increasing number of import licences up for tender. The present tariff
rate on radio and television sets is 65 per cent, except for Canadian sets which attract
32.5 per cent duty and Australian ones which will be reduced to 20 per cent duty from next
January under the Closer Economic Relations (CER) agreement. The first tender for licences
to import sets worth 2.5 per cent of local production will take place next January. Further
tenders will be held for another 2.5 per cent of production in July 1984, followed by two
tenders for 5 per cent of production in each of 1985 and 1986.

If this experiment chows that local production is totally uneconomic, for instance, if
the imported materisl costs are higher than the cost of imported finished product, then the
Industries Development Commission recommends that tariffs be set at minimal levels of around
J to 5 per cent. But if local production is found to be =conomic, it recommends that tariffs
should be set at whatever level is needed, up to an effective protestion of 60 per cent, and
import licensing should be phased out over three years. This decision will not be taken
until 1987. But Crooks confirued that in the light of the decision to accept most of tihe
recommendations of the commission, a phase-out of import licensing over three years from that
date was probable. ... (Electronics Weekly, 28 December 1983)

Semiconductors become Philippines’ top export

Exports of semiconductors from the Philippines will hit a record $1.3 billion for 1983,
masking these products the country's top erport, according to a forecast made by
Bernardo Villegas, senior vice president of the Manils-based Center for Research and
Communications, the lesding research foundation in the Philippines. Grovwth has been rapid
despite the worldwide recession, says Villegas, largely becsuse of the entry and expansion of
several US-based wmultinationals, like Texas Instruments and Pairchild, (Electronics,
8 September 1983)

Singapore

The Robin Croup has made its third venture into the electronics indusiry with the
secting un of & new subsidiary to manufacture printed circuit boards. Integrated Electronics
Manufacturing Pte. Ltd.'s establishment is costing a Sing$20m (about US$9m) iavestment.
Operations at the plant w:!! include board stuffing, computerized testing and production of
double sided and wmulti-lsyered printed circuit boards. The company will eventually
manufacture its own computer-controlled PCB manufacturing equipment.

I
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According to a Robin Group spokesman, Integrated Electronics will be the first local
company to manufacture industrial grade multi-layered printed circuit boards in Singapore.
The company also offers drilling facilities to other printed circuit board manufacturers and
vill eventually provide services including printed circuit board design and layovt te users
in Singapore. The compsny has planned for output of printed circuit boards to each
10,000 sq. m per month by June this year, doubling to 20,000 sq. m monthly by the year end.
The company is aiming to export 80 per cent of its production to the United States and the
Common Market coun®ries. (Electronics Weekly, 7 March 1984)

Algar taps growing Sri Lankan msrket

Algar Burns and Associates, an Australian software maker currently riding high in the
Singapore softvare merket is collaborating with Sri Lanka's Associated Business Centre to
launch operations in Sri Lanka. Sri Lanka, according to John Algar, head of the Australian
firm now in Colombo, has tremendous potential for the marketing of good software equipments.
The Australian firm is claimed to be one of the best in Austrelia and will soon be among Che

best software marketers in Singapore. It is hoping to sell some 300 SYBIZ software packages
by 1984,

The company has a business accounting software package which enables the computer user
to produce monthly trading profit and loss balance sheets, financial returns, debt statement,
trial balence, inventory and stock reports among others. ... (Electronics Weekly,
7 March 1984)

-

Spain: Electronics plan gets approval

Spain now has an approved national electronics plan. The plan has been agreed by the

Council of Ministers (cabinetj. It is now under consideration in the Cortes (parliament) but
no serious political opposition is expected.

Intreducing the plan, Ir. Carios Solchaga, the Minister of Industry, placed strong
emphasis on exports. Negotiations were in an advanced stage with 14 companies, both Spanish
and multinational, whicn guaranteed the achievement of at least 79 per cent of the plan's
exports objectives. The government accepted the continued presence of multinationals was
"inevitable”. They slso considered that job creation was not the primary objective of the
plan, but rather "the modernization of the country which in the medium term will lead to more
jobs in other sectors, such as services”.

Financial support, though reduced, will still add up to about Pta 100,000m over the
plan’s four-year initial period. The Bank for Industrial Credit (3CI) will provide credits
of around Pts 30,000m, Pta 50,000m will be available from public funds for assistance to
exporters, including setting up commercial ne:w.:ks abroad, and some Pta 20,000m for research
ani the development of new products. ...

He believed the "stars" of the plan were microelectronics and informatics. Discussions
were under way with one of the world's biggest manufacturers, with the object of setting up a
plant to make integrated circuits, 90 per cent of which would go for exports. Another
factory would be established under Spanish control and a link was toc be set up between all
the development laboratories at present in existence. ...

Two new laws are expected to follow from the plan's approval, probably in July this
year. One will aim to protect the interests of national industry in public sector
purchasing. The other will deal with support for research and development. Other
consequential activities will include the introduction of informatics into primary and
secondary schools, tariff sid for exporters and help for people setting up new electronics
and softvare firms, ... (Electronics Weekly, 29 February 1984)

Russia's 64K RAM

The Soviet microelectronics community cen fabricate a 64K dynamic RAM, according to a
display at the country's msin industrial showplece - the Exhibition for Economic Achievement
in Moscow.

Yev detsils are svailsble on the device but it is understood to be in P-channel MOS -
vhich if true is a highly unusual choice. Most high density RAM chips are in NMOS.
Designated the KI1801PE]l, the RAM is of 4096 x 16 bit structure, in a standard 24-pin package.




Both plastic and cersmic packaged chips were on view even thcugh the Russian data
available covered only commercisl temperature ranges. The Moscow exhibits, intended for
public consumption, suggests that Soviet engineers are competent enough to handle every major
IC technology-12L, ECL, NMOS and CMOS, without stating wheth:r these wvere mass producible.

Schottky TTL, and ECL, certainly received high profile at the exhibition with a chip
set, understood to bz microprogrammzble, called the K589 series on show. The set includes a
"microprog-am management block” (KS89IK01) uszed for selecting successive programmed commands
with a cycle time of 85ns and a power consumption of 850 mW housed in a 40-pin plastic
package.

The remaining chips include the K589IK02 - a2 CPU 28 pin, 100ns unit dissipating
operation (10ni, 475 =i, 28 pirs); a “"multi register buffer” of eight registers (20ns,
450 wW, 24 pins).

Another series, the KP 18M2, is said to be spacially designed for high-speed addition
and multiplication with applications in straight and inverse mathematical transformations.
The chip set is based on a 10 MHz clock rate and has a data throughput of 2 Mbytes/second. ...
(Computer Weekly, 22 March 1984)

Britain's chip firm up for grabs ...

Once again the future of Inmos, Britain's memory chip manufacturer, is in the balance.
The government is keen to sell the five-year-old company, but has yet to find a euitor
prepared to meet its terms. AT&T, the giant Amerian telecommunications compaany, is the
latest to have been ssnt packing. On offer is che British Technology Group's 75.6 per cent
holding in Inmos. The sale of the stake would recoup for the government some, if not all, of
the £110 million in cash and loan guarantzes that the company has so far cost the British
taxpayer. Inmos was set up by the last Labour government to secure for Britein supplies of
mass produced semiconductors and the know-how that goes with them. Despite talks with
British companies such as GEC, the present government has not ruied out the possibility that
Inmos will be sold to a foreign company.

What would a buyer, British or American, get for its money? To begin with, Inmos is one
of the few independent semiconductor companies in the world. Most are slready linked with a
larger, systems company which wants a guaranteed supply of chips <:z- its procucts. Inmcs
would insulate a buyer from chip shortages like the one now hitting the computer .industry.
In return a buyer would provide the funds Inmos needs for research and development and
growth. Inmos makes two types of very large scale integrstion (VLSI) chips: a 16K static
random access memory (SRAM) and a 64K dynamic random access memory (DRAM). The company also
makes an electrically erssable programmsble read-only memory (EEPROM). The 64K chip went
into production at Inmos' plant at Newport, Wales, at the end of last year, almost two years
after the factory opened. The company had some difficulty transferring processes from its
American site in Colorado Springs where the chips and their associated production lines were
designed.

The delicate manufacturing process failed to give the same results, partly because of
differences in climate between the desert uplands of Colorado Springs and the dsmp ses level
surroundings in Newport, partly becsuse >f the new workforce in Walea. According to
Dan Schroeuer, fabrication manager, in one case it turned out that workers in Wales were
washing chemicals of the saucer-sized wafers on which the chips are etched with different
movements to those used by their American counterparts. However the Newport plant is now
churaing out 64K chips at a rate of half s million per monith. By the end of this year Inmos
expects to de producing them at the rate of 3 million per month, earning the company much of
its forecast £100 million turnover and profits of between £7 and £10 million this year.

Work on 16K chips, meanwhile, has been moved from Mewport to Colorado Springs where
Inmos employs some 800 people, compsred with 540 in Britain. Key production staff fros
America are supervising British production.

In Newport, Inmos is using some of the new techniques for waking chips slthough the
plant was designed some tvo years ago. These include plasms gas etching which gives cleaner
cuts than etching with chemicals, snd wafer stepping, s wethod of trsnsferring the
photographic images ¢f the circuits to silicon in batches rather than one by one.

So far, Inmos has concentrated on the so-called WMOS chip technology, but a 256K wmemory
chip under development will use CMOS, which needs less power to drive it. Imnmos’ other
project, the traansputer, vill also be built in CHOS. The transputer is s microprocessor chip
which aleo contains some memory and circuits to connect it with the outeide world. The
transputer, due to go into production next year, is designed for fast processing involved in
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word processing, speech recognition and digesting radar signals. "In many applications
people just run out of puff,” says Inmos’ managing director Iann Barron. Transputers can
aiso be connected in arrays so that they carry out different processing work in parallel.
Inmos has plans to extend the transputer idea to build complete systems on a wafer. These
would be produced to order for customers. An American company called Trilogy is expected to
use the ssme so-called wafer integration to build a mainframe computer due ou’ this year.

Barron is keen that Inmos and its research remain in Britishk hands. Local access to
products such as the transputer will be very important, he says. But he also claims that
Inmos is misunderstood both by financiers and by its potential customers in Britain. "The UK
is not taking up advanced products as fast as we would like," he says, "we are in a very
different business from Ferranti and Plessey.” (New Scientist, I March 1984)

UK Schools' policy shifts tack

Government policy on technology in schools will enter a second phase on Monday, with the
eaphasis aoving away from Basic programming and educational games towards the use of
computing ian industrial control. Having put a microcomputer in every secondary school and

most primary schools, the Department of Trade and Industry is launching the British School

Technology scheme. The scheme will advise local education authorities on the introduction of
technology courses to O level and A level school children. It has the backing of the
Department of Education and Science, the Department of Employment and the Manpower Services
Commission.

Educational materials for teachers and classrooms are already being produced by the Open
University in the form of microelectronics teaching packages and a computer called Desmond
(Digital Eleccronic System Made of Nifty Devices). Desmond is a £70 microcomputer with
switches, lamps, a buzzer, a stepper motor and sensors for light, heat, tilt and magnetism.
It is programmed in an assembly-type language to set switches, light lamps and so on.
Desmond is already on trial in secondary schools, and has been quite a success, accordirg to
Helen Boyce, micros in schools project manager at the Open University. "Some schools have
developed their own interfaces and got Desmond to control washing machines and so on,” she
says. "So far children have learned how to program in Basic. Now they can learn how their
computei works."

The British School Technology scheme, to be announced by information technology minister
Fenneth Baker, is part of the government's aim to move emphasis in schools away from pure

academic qualifications towards an appreciation of industry.

The Open University has intcoduced a package for teachers to help them evaluate software
products. It includes examples in the form of school programs and the Logo educational
language. The first versions are for Apple and Research Machines computers. Sinclair and
Acorn/BBC versions will follow. Prices start at £49. (Computer Weekly, 29 March 1984)

Greater London Council to fund dp training centre for the jobless

The Greater London Council (GLC) is backing a new technology training scheme aimed at
people who would otherwise slip through the adult education net. The GLC will contribute
more than £350,000 to the scheme - in the East End - which will offer a one-year course
covering computing and microelectronics.

Unemployed over-25s, women snd ethnic minorifies in the Tower Hamlets area will be prime
contenders for the 35 places in the centre. According to Charles Buxton, a community worker
involved in the project: "We're not going for competitive entry criteria. We're trying to
get & mixture of sbilities.” Funding for the centre has also come from the European Social
Fund, which is giving £121,685 and from Tower Hamlets Council; which is providing £28,000.
It will occupy sbout 7,000 square feet on the third floor of the Whitechapel Technology
Centre, wvhich was designated to accommodate local firms working in high technology areas.

(Computer Weekly, 19 January 1984)

UK: Alvey directorate to support encoded chip work

The Alvey Jdirectorate will fund work on s data encryption chip - made only in the US and
almost impossible 2o obtain in the UK. Brian Oakley, head of the £350 million Alvey project,
said it is drawing up the specification for a Data Encryption Standard (DES) chip. He told
Computing: "1 have heard that DES chips are difficult to obtain, and the Alvey directorate
is certainly taking an interest.”
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Oakley is revealing no more details until chip design is reached, but David Clayden, a
DES expert working at the Nationsl Physical Laboratory, said it would interest chip suppliers
like Ferranti, users like British Telecom (BT) and the UK military. He said: "Because the
DES chip is American and Government-sponsored, it is very difficult to get copies of it.
Quite possibly Alvey would work on it merely to ensure a UK supply."” The DES algorithm is
geared to the military, but also communications. So 3T users like the major banks would be
interested in this kind of chip. (Computing, 19 January 1984)

UK: Alvey directorate men plan to lead the world

The directors of the Alvey programme have announced plans to set worli stsndards for
artificial intelligence languages. They will spend £3.75 million of their total £350 million
over the next five years on a project involving private industry, univer..ties and government
research laboratories. A team of around 30 experts will be led by Mike ioda of GEC, with the
academic side being co-ordinated by Cliff Pavelin of the Rutherford-Appleton Laboratory. The
vork will centre on Edinburgh University's DEC-10 Prolog and Imperial College's Microprolog.

The directors are keen to establish firm ties between academic products and software
houses which can sell them, as has happened with Sussex University's Poplog and Systems
Designers. GCEC will be closely involved in the project, and will be keen to get its hands on
tools to run on its new Series 63 machines, so that they can offer the same rich working
environment that is available on DEC's Vax.

Chairman of the steering committee, David Thomas of Alvey directorate, says: “Setting
world standards is a pretty ambitious target, but we have to aim towards it. There is a feir
amount of chaos in artificial intelligence at the moment and there are far too many
dialects. Now there is an opportunity for Britain to lead in standardization."

Britain has lagged behind the US in the developsment of Lisp, but is better placed to
take on the challenge with Prolog, in which it is still the leader, despite the Japanese
Fifth Generation effort. With Prolog, the UK is "in the driving seat,"” as Thomas puts it.

Thomas says the work will be spread over the full five-year term of the programme,
though some results should start to emerge after three years. The artificial intelligence
languages would become tools for further schemes in the realm of intelligent knowledge-based
systems and software engineering.

The directorate intends also to support the real time languages Pascal, Ada and Moduls-2.

It has just spent £2 willion on hardware - after buying 10 GEC Series 63s late last
year, it has added to this five Systime 8750s. (Zomputer Weekly, 9 February 1984)

UK: Aivey goes private for swall firms' funding

Alvey Programme director Brian Oskley has widened his initiastive to encoursge private
funding within the Alvey programme., Last veek he made a presentation to a dogen UK venture
capital groups to explore the possibility of them bscking companies taking part in Alvey
projects. Oakley said he was snxious to involve "good smal!l firms who can't aeet the 50%
contribution requirement. At the wmoment the number of emall firms is not particularly
impressive”. Although he didn't expect venture capitalists to fund research and development
as such, he hoped that “if there is a small company that we want to involve, then that very
fact might encourage venture funds to take sn interest”. ... (Computer Weekly, 1 March 1984)

UK: Alvey shows how to solve skills crisis

The Alvey Committee is to lesd the way in trying to slleviate the UK’s crippling
shortage of gradustes with computing ekills. It has lsunched s najor new scheme, with che
backii:g of GEC, Plessey and Rscal, to retrain non-cowputing gradustes, and to teach new
skills to existing staff. A non-profit company will be set up to co-ordinste the -enture.
Alvey will put up some money for pump priming, but several million pounds will be needed from
industry. Alvey director Brian Oakley hopes that more companies will lend their support to
the scheme. Professor John Sparkes, seconded from the Open Univereity to get the scheme
started, began work last week. He is expected to convene a conference of all interested
psrties in the summer., Video sids will feasturw strongly in the scheme, with materisl
covering everything from TOPS-style introductory courses through to "talking heads” lectures
on specialist subjects. Bob Xowalski of Imperial College hae already sgreed to do one on
artificial intelligence.
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Oakley has been critical of govermment spending cuts in higher education, which he
believes will result in serious computing manpower shortages over the next three years. "It
is too late to avert a serious crisis over the next three years now," Oakley says, "but if
the government is serious about the sunrise industries, it must do something urgently so we
have enough people by the end of the decade."

Trade and Industry Secretary Norman Tebbit said in a paper submitted last week to the
National Economic Development Council (NEDO) that the UK lags behind its main industrial
competitors in terms oi output of trained engineers and technologists, and in terms of job
opportunities open to them. He credits the government with taking "some important steps over
the past two or three years to increase the supply of engineers and technologists from
universities and polytechnics”. But he warned that employers must play a more active role in
signalling their needs to cthe education system and in providing opportunities for those who
acquire technological qualifications. ... (Computer Weekly, 15 March 1984)

UK: Firms get help to teach the world

The govermment is to back UK microcomputer companies in tackling world education
markets. The Department of Education and Science (DES) is helping firms which have produced
equipment and materials for the Microelectronics in Schools Programme to export these
products. But there is still no decision on a Department of Trade and Industry multi-million
pound scheme to establish the UK as a world leader for educational software. The scheme,
expected to be announced this month, was mooted to develop software for secondary schools.
It would follow-up the successful Microelectronics in Schools’ Programme.

Education minister Bob Dunn said this week rhe DES would help by providing advice,
organizing teacher training, developing software and co-ordinating equipment provision.

The British Council has also helped with setting up exhibitions in Italy, Spain,
GCermany, Saudi Arabis and Singapore. And the DES receives delegations from overseas and
takes them to see the way micros are used in schools. A catalogue of all this material has
been set up by the DES, which is now in the process of establishing a national computerized
datsbase to allow easy access to up-to-date information. (Computer Weekly, 22 March 1984)

UK Govermment approves MISP II

Goverment funding for new technology has been increased by some £180 million. In a
Commons statement on the final day of the Budget debate, Trade and Industry Secretary
Norman Tebbit outlined the new measures:

€120 million to continue the Microelectronics Industry Support Programme, now to be
called MISP2, until 1990;

£12 million to carry the Software Products Scheme through mid-1985. It has used the £25
million slready allocated to it;

£20 million for advanced manufacturing tachnology. An allocation of £35 million for th»
present Flexible Manufacturing System Scheme is close to being committed;

Information technology centres to be increased from 150 to 175;

Extension of the Design Advisory Service, with another £5 million for the Quality
Assurance Advisory Scheme. Special provision for the clothing, footwear, and textile
industries to encourage the use of advanced technology at a cost of £20 million over
four years.

The original funding for MISP, * which was lsunched in 1978 to encourage the
microelectronics mesnufacturing industry, is exhausted. Information Technology Minister
Renneth Baker, wvho gave detsils of how the new money would be spent, said MISP will have
supported 160 projects and stimulated investsent of £270 million in 40 compsnies. Baker said
the nev funding would develop production and use of microelectronic components, and underpin
the Alvay and Esprit programmes. Move than half of MISP2 will finsnce industrial capacity to
supply equipment used to make semiconductors. Baker said the governmen: is encoursged by the
way the industry has responded to MISP. He claimed that the UK would produce integrated

% See also Microelectronics Monitor No. 2.
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circuits worth £300 million in 1985, while consumption of microelectronics has risen from
20 per cent of the European whole in 1980, to 29 per cent in 1983, and now exceeded that of

Germany.

Baker said the new money is "catalytic,"” and he 2stimates that MISP2 will help inspire
total investment of £600 million. The software products scheme is to be refocused with two
priorities: it will support products that seem to have major export potential, and secondly,
it will encourage development of software productivity tools. .. (Computer Weekly,
22 March 1984)

USA: Silicon Valley teach-in for the French

French President, Frangois Mitterrand, and a large entourage of scientific and business
advisers went to America's fabled high-technology heartland just south of San Francisco last
week to learn why Silicon Valley has been so successful. They went away with plenty to mull
over, including some criticisms of the French approach to high technology.

The visit was brief, less than two days, but it was more than symbc'ic. France wants to
establish itself as Europe's high-technology centre. The Mitterrand government has so far
set aside $5 billion for the task.

Mitterrand met a bevy of Silicon Valley luminaries, including the executive heads of
Hewlett Packar?, Intel, Genentech, and Apple, who told him how the place ticked. They
gathered at Stanford University in the partially completed centre for integrated
systems (CIS), a newv centre that is being billed as the world's largest joint research effort

in microcircuits and related fields by industry, government and academia in the US.

J. Gibbons, a professor of electrical engineering and chaimman of the CIS Executive
Committee was disturbed by some of what he heard. "You can't create a Silicon Valley by
merging little companies into larger ones. Big fims don't take chances. The government is
going to have to spark the small entrepreneur."” Also, the French should send more students
to business schools rather than to technical colleges so that cthey can learn the management
side of small businesses.

At the meeting, Mitterrand heard a similar message from the co—founder of Apple,
Steven Jobs: "In France, most of the extremely bright students out of college don't think
even onnce about starting their own software companies. In Silicon Valley, a cotpling of
youthful energy and a good education background with venture capital has produced the
software breakthroughs of the last five years." Marketing is aiso a problem. More software
needs to be written in other languages, especially English, to 1increase the potential
market. 'Contrary to popular belief,"” he added, "the Japanese will be extraordinarily good
at software once they get the hang of it."

The French education system came under fire too, for not producing enough people capable
of writing good software. University education is too theoretical according to
Edward Feigenbaum, a professor of computer science and co—author of The Fifth Generation,

"Also, French universities do not have enough computer power to provide good experimental
laboratories for computer science and engineering."

The CIS was on show as the way the US believes universities will work with industry and
govermment in the future to promote high technology. It will do basic research that one day
should lead to commercially useful breakthroughs in microcircuitry.

This is the first and largest of several centres that are springing up. The others are
at MIT, California Institute of Technology, the University of Minnesota, the University of

Texas, Texas ASM, and the University of California at Berkeley.

But CIS is setting some precedents. To begin with it has some strange bed-fellows.
Twenty companies that normally fight each other in the market place are combining to finance
the centre. They have all signed cross-licensing agreements, and will share the results of
research. Each company has chipped in $750,000 to build CIS. They will each contribute
another $100,000 a year towsrd the research which will be largely funded by DARPA, the
research agency of the department of defence.

The philosophy behind CIS is that mirroelectronics has become tco complicated for the
materials and the computer acientists to work on separately. At CIS those interested in the
physics and theory of circuit design will work alongside scientists and engineers who design

and use microelectronic equipment.
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More than 70 scientists from five disciplires - electrical engineering, computer
science, materials science, applied physics and radiology — will work at the centre and apply
for research grants. They will choose resesrch scholars, from the 20 companies backing CIS,
to work on the research which will be published and made available to outside companies.
(New Scientist, S5 April 1984)

Zimbabwe students get that "Matey" feeling

The University of Zimbabwe has bought 13 microcomputers worth more than $50,000 from
RCR. It will be the first time that students in the university's computing science
department have had access to microcomputers. The department was formed seven years ago to
cater mainly for engineering. agricultural and commerce students. The only computer which
has been available to date Fas been the university's mainframe computer.

The head of the Computing Science Lepartment, Professor Phil Ridler, who was
instrumental in securing the NCR computers, said the new equipment would greatly facilitate
the work of the department. "The department itself is limited to 50 ctudents by a shortage
of lecturers, but wmore than 200 other students are expected to make use of the new
equipment ,”" he said. Professor Ridler said that NCR had followed the precedent set recently
in the US where the computer industry was making computers available to universities and
students at large discounts. "If it had not been for the generous discount offered to us we
would not have teen able to purchase these microcomputers which we need so badly," he said.

NCR's marketing manager, Alan Townsend, said his company felt it was vital that students
st the university should have access to the most up-to-date computers available as the
rapidly expanding local computer industry depended on the university for graduates in this
field. "We have supplied one of the wost modern microcomputers on the market - the Decision
Mate V ~ as we feel it is essential that students should have the opportunity to keep up with
overseas developments in the Jphere of computer technology,” he said. (Electronics Weekly,
7 March 1984)

GOVERNMENT POLICIES

The Federal Republic of Germany plans DM] bn for dp projects

The Federal Republic of Germany may not have been first off the mark in launching a
concerted programme of high technology research, but its initiative looks to be the most
ambitious so far. The German Government's plans to spend DM3 billion (about £800 million) on
information technology over the next four years put the UK's Alvey funding - £350 miilion
over five years, £200 million of it from the Goveinment - in the shade. They even dwarf the
Japanese fifth generstion project, which has been estimated at £600 million over 10 years,
although, in its first two financial years to 1984, only £8 million was made available. More
spectacularly, West Germany is spending nearly twice as much on its domestic high tech
programme as the EEC is spending on Esprit.

The programme is the brainchild of West German Chancellor Helmut Kohl, who first
announced plans to make Germany spend its way ahead of the Japanese and US competition in his
maiden speech last May.

The plans have features in comson with both the Japanese scheme, which began in 1982,
and vith the UK's Alvey programme, which finally got under way last year. All three projects
stress the need for collaboration, between both industry and government, and industry and
industry, to reduce the cripplingly high costs of high technology research. At the Japanese
Institute for New GCeneration Computer Technology, s team of engineers, from private industry
ss well as from government, has been st work sinc: June 1982, This is a new departure for
the Japanese. Before the fifth generation project rame along, the Ministry of International
Trade and Industry fostered technology research by giving contracts to individusl Japanese
companies. According to the rules of Alvey, at lesst two cowpanies must work together on any
given resesrch project, and preferably more.

Now West Cermany is taking the same tack. According %o an official at the German
Ministry for Ressesrch and Technology: 'We have ceased promotion of single companies.'
Industrisl companies will be encoursged to apply for money for research projects along with a
:::uteh organisation. As in Alvey snd Eeprit, 50 per cent of project funding will come from

uetry.

The Japenese csused s lot of raised eybrows in 1982 when they announced that the fifth
generstion project was intended to develop technology that might not be cturned into
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marketable products for 10 years. Now both Alvey and Esprit have acknowledged the need to
look to the longer term. The FRG programme has been seen as yielding more immediate results,
but it, too, is highly concerned with the development of zdvanced technologies.

Of the DM3 billion total, DM200 million has been earmarked for molecular electronics
research and DM90 million for integrated optics. The data processing budget has been more
than doubled - it was previously about DM50 million a year. Now DM520 million has been
allocated for the four year life of the programme. This breaks down into three areas: DM160
million for new software teschnology, DM160 million for new computer architectures, and DM200
million for expert systems and pattern recognition.

DM320 million goes into a programme to develop peripheral devices, such as sophisticated
sensors, for microcomputers; DM90 million to computer-aided design systems; and DM90
million to key components. But the biggest single slice of the funding - DM600 million - is
to go into very large scale integration research. This is not entirely surprising, since the
Federal Republic of Germany is Europe's biggest user of microchips, and the third largest
user in the world after the US and Japan.

Though Germany is spending an impressive amount of money on its high tech programme,
officials at the Ministry for Research and Technology were anxious to play down the purely
financial side. This is possible because of the limited success of two earlier IT projects
which, despite generous funding, failed to achieve their objectives.

The Ministry sees the present programme as 'an entirely new concept' in that it will
involve all the government departments working together to develop a national climate more
favourable to techmological innovation. As a Ministry official put it: 'We want to get the
message across that the promotion of information technology is not just rhe duty of this
ministry - everybody's got to work together.'

The new feature of the DM3 billion programme is that to qualify for a 50 per cent grant
from the government for IT projects, companies must collaborate. The emphasis of the
programme, which starts this month, is on applications for the market place rather than on
fundamental long-term R&D.

"This is not just a case of spreading money around with a watering-can,” says Giinther
Moller, director general of the European Business Machines Manuiacturers' Association
(Eurobit). "It is linked to strict conditions to combine industry ani research and it is a
completely new philosphy for us.” Mdller added that the German Ministry of Research and
Development had brought in outside consultants, Arthur D. Little and SRI International, to
work out why govermment subsidies given to IT in the past had failed. "They found that
direct cash subsidies to single firms was a mistake," he said, "and that philosophy has been
avoided this time." While welcoming the move, Mdller says that the cash is still not as much
as he would like; "It 1is not tremendous compared with the Netherlands," he sai”.
"Nevertheless, the programme is very positive for the German computer industry, and we were
consulted from the beginning." (Computing, 29 March 1984 and Computer Weekly, 22 March 1984)

India plans hi-tech telecom development

The Indian Government has decided to try to develop its own indigenous technology for
manufacturing advanced electronics telecommunications equipment within the next four years,
despite widespread international scepticism about whether this can be done. The decision has
been sparked by a growing detemmination for both prestige and economy reasons to prove that
India can design and operate its own major technologies. The government has been offered
technological help by the British Government and by groups of Indian telecommunications
experts living in the U.S., and it has authorised tne immediate creation of a national centre
for electronic switching to develop a pilot factory. A recent cabinet decision to go ahead
with the project coincides with the final stages of negotiations between the Government and
Cit-Alcatel of France on the second of two controversial contracts setting up three
electronic digital switching factories in various parts of the country. These projects form
part of a massive expansion of telecommunications in India aimed at transforming the
country's chronically bad telephone communications which at present hamper economic
development and industrial efficiency. The communications ministry has prepared s $12.5bn
investment budget for India's seventh five-year plan 1986-90 which is more than five times
larger than the 1980-85 planned investment. 1Tt is expected to gain approval for at least 75
per cent of that amount when the overall plan is finalised in the middle of this year. In
the large scale telecommunications switching field, the Department of Electronica has
persuaded the Department of Communications to asttempt to develop India's own digital
switching technology for use in a fourth factory it wants to have in production by 1988, as
well as importing the Cit-Alcatel technology from France.
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The idea arose about a year ago, partly as a result of an approach by an Indian
electronics engineer living in the U.S. to the Indian Government. The Government also
intends to consider an offer of help from the British Govermnment based on GEC technology.
The budget allocated for the new switching cenire, however, is small at only $35m for systems
development. Officials believe it may be sufficient if maximum use is made cf the help
offered and or relatively low-paid Indian software engineers. A pilot production factory is
to be set up on a site which will be chosen soon, but no final decision has yet been taken on
the main factory's development.

In the meantime CIT-Alcatel is going ahead with contracts it has won. The first is
wvorth about $60m to $70m for ¢ new factory costing a total of about $170m at Gonda. In an
industrially backward part of the northern state of Uttar Pradesh near Lucknow., It is
scheduled to start production next year and turn out 500,000 lines of switching equipment by
1989. Cit-Alcatel is now finalising negotiations and the French Government is concluding
financial aid arrangements on a second contract for another large 500,000 line factory
subject to approval from the Indian Govermment's public investment board. The site is at
Bangalore, India's traditional telephone industry centre where Cit-Alcatel had hoped to build
the first factory before it was diverted to Uttar Pradesh. There have been problems in
recent months over the price of this contract which is likely to be well above the $60m to
$70m of the first factory although the total project cost will be lower because Bangalore is
a developed industrial area. (Financiasl Times, 24 February 1984)

India's strategy for a self-reliant electronics industry

Prime Minister Indirs Gandhi recently supplied parliament with details of a strategy to
develop a modern and self-reliant electronics industry. The plan includes industrial
licensing policies tc promote techno-economic considerations and volume production &t the
most economic level in setting up new units. The scheme also calls for the reservation of 24
electronic products for wmanufacture by small-scale units, the establishment of electronic
test and development centres to help small-scale units upgrade their product quality, and the
promotion of quality consciousness through seminars. The govermmeat is also promoting
research and developrent in key high-technology areas such as microwave tubes, silicon, and
main-frame medium-size coputers. In addition, centres of excellence are to be established
in frontier technologies and applications of electronics in fibre-optics, telematics,
agriculture and education,

According to an official statement, Indian officials have decided that mini-computer and
micro-processor based systems will be one of the major thrust areas of growth for computers
in India. This computer strategy is expected to lead to significant cost reductions, design
simplifications, and improved industry flexibility,

Foreign technical or financial collaboration for high performance peripheral units w:11
be permitted only in exceptional cases in which it is 'demonstrably in the intevests of
quality and sophisticated electronics development'. Foreign brand names will be allowed for
the explicit purpose of promotion of export sales. However, indigenous brand names will have
to be evolved for the domestic market, according to the govermnment. (New Delhi, 1IPS,
10 March 1984)

APPLICATIONS

Microchip holds key to grain dryer

Canadian Farm Tec Systems, a small electronics company in Waterloo, Ontario believes it
has come up with a computerized control rystem to dry grain more efficiently than anything
available. North America produces billions of tonnes of grain a year which all has to be
dried. Allan Niziol, part owner of Farm Tec, figures there asre at least 6,000 commercial
grain dryers in North America. If the new system sells at an average price of about $40,000,
there is a potential $240 million market to be exploited. There is also the possibility of
overseas sales if the new technology is used to dry Asia's huge rice crop.

Grain needs to be dried becsuse it comes in from the field with a high, and greatly
varying, moisture content. Corn, for example, usually sells on the market at 15.5 per cent
moisture. But when it is harvested, it may contain as much as 35 per cent moisture. The
grain is dumped into the top of a tall silo through which hot sir is blown from two to three
hours. But the dryer may be filled with a dozen or more truckloads of grain, esch with a
different moisture level. And, up to now, there has been no way of adjusting the heat and
rate of flow inside it to allow for the mcisture variation.
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Inevitably, some grain gets over-dried, which means energy has been wasted, the grain
loses weight and so the seller has less to sell. Farm Tec concluded that it needed a series
of sensors located at different stages in the dryer to measure temperature and moisture
content. Information would flow into a computer, which would adjust temperatures and the
rate of movement through the dryer to allow for varying moisture levels. The sensors were no
problem; they had already been invented. All that was neaded was the computer program, and
that took two years to devise.

The program is burnt on a new microch’~ that fits a standard IBM microcomputer. The
computer analyzes information constantly, adjusting the dryer's performance as necessary.
Farm Tec's first working system is running in & grain dryer at the Hensall District Co-op
near London, Ontario. Mr. Niziol says preliminary results indicate the systea should pay for
itself within the year. Co-op operations manager Paul Ducharme calculates the co-op's dryer
is putting grain through 10 to 12 per cent faster than before. It is also hitting moisture
contents more accurately. (Canada Weekly, 18 June 1984)

Computers move onto the covherd's patch

There is not much employment for cowherds these days, but prospects look even dimmer,
for the time is not far off when much of the life of a cow, from feeding and milking to
visiting the bull next door, will be coatrolled by computer. The computer will be able,
while the cow is being milked and munching awsy, to weigh it and assess the quality of the
milk it gives, as well as check it for disease. Those cows giving more and better milk will
get more feed. The cow may not asppreciate it, but the farmer should ssve a lot on very
expensive animal feed, and the consumer should see lover supermarket prices. Already
computers play an important role in dairy faming. The National Institute of Agricultural
Engineering (NIAE) in Britain is looking at applications for computer software in agriculture
and animal husbandry. Michael Moncaster is the head of NIAE's Instrumentation and Control
Division, which pioneered work on integrated computer systems for feeding, monitoring, and
controlling wandeving herds of hunderds of cows. As part of the NIAE's system to automate
the dairy parlour, cows are fitted with transponders - tiny boxes of circuitry which they
wear around their necks like a cow bell. These give off a particular signal for each cow
whenever it walks into an electric field, laid out, perhaps, where it feeds or in the dairy
parlour stalls. The farmer's desk-top computer picks up the signal, and the cow's
wvhereabouts are immediately logged and its identity recorded.

Other parts of NIAE's integrated system then come into play. When a cow steps on a
weighing pan its weight is automatically recorded in the computer. When the cow moves inside
the barn to a milking stall other signals are sent sbout the amount of milk it is giving, and

the computer automstically doles out the rations it receives. ...

Designing software for dairy farme is only one of many projects at the NIAE. Others
involve work on a microprocessor-controlled potato planter (a tractor which automatically
adjusts the distance of its spraying booms from the ground), as well as development of a
variety of management tools for providing better housing conditions for aniwmals.

Today, several companies which sell farw-management programs based on the NIAE's
prototypes offer programs for desk-top computers that keep farm accounts as wvell as large
amounts of detailed information about every farm "product”. Such programs can keep track of
the precise nutritional requirements of every one of hundreds of animals, at every stage of
their fertility cycle, and remind the farmer which one is next dues to be “serviced”. 1t also
teils farmers when to apply fungicides, insecticides and pesticides to their large fields.
And a quick look at the desk-top monitor reveals the current price of pig meat on the
international market. With such systems, analysis of the cost of raising pigs, balanced,
say, agsinst the current market values, can help farmers plan the sise of herds sensibly.
The Farmfax program can even assess the baking quality of a farmer's grain. Such systems do
not come cheap. Zach costs between £5,000 and £10,000 to install, and is aimed at the large
farming estates. ... (New Scientist, 3 May 1984)

Electronics plants turn to robot vehicles

Automatically guided vehicle systems are on a roll in U8 electromics plants, as
semiconductor firms begin to omphasize domestic chip assembly and computer-hardvare makers
battle production costs. The move to asutomate - already under way st such firms as IBM and
Texas Instruments - 1is aleo spawning nev designs in 1light-losd trsmsporters and
remote-control techniques. The intent ie to make these robot-like materisl handlers more
suitable for electronics manufacturers,
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Such a transporter delivers needed parts to the necessary points on an assembly line,
pilotlessly ncsing its way along an electronic track. Its destination ie fed to it from a
central controller, which gets delivery requests from the assembly-line points. Loading and
unloading can be done in many ways: by anything from a worker to a robot amm. ...
(Electronics, 22 March 1984)

'Marie Celeste’ to sail the seas again

Fenetration of the shipping industry by the computer, seems to become deeper almost
daily and in most respects this is all to the general good. Its use in radars and navigation
system receivers and other aids is of immense assistance to the man on the ship's bridge, for
instance, with the side benefit of making such equipment more agile, reliable, compact and
cheaper. For several years now there has been much talk of utilising its capabilities to
bring into practical existence the fully automated ship; that is dispensing altogether with
human crews, a prospect viewed with horror by hundreds of experienced mariners, shipowners,
and marine insurance organizations. Now, it seems, the umanned ship is very close to
becoming a reality. In about a years time an experimental voyage by a completely unmanned
ship from Tokyo to Seattle, agreed and approved by shipping organizatious and authorities
vorldwide including that very safety-conscious body the US Coast Guard, is planned under the
leadership of Noboru Hamada, head of the Japan Machinery Developing Association. He is the
man who developed the method by which the trim of the vertical aerofoil-shaped "sails" is
computer controlled to take advantage of every shift and variation in strength of the wind.
No manual handling of the sails is therefore necessary while a considerable load is taken off
the propulsion machinery, resulting in substantial reductions in fuel consumption. The
uwmanned ship (which will not be sail assisted) on iis experimental voyage will clear the
Tokyo area and there after will be controlled by inputs from her navigational radar and ARPA,
satnav/Omega and Loran receivers, gyro compass and speed log. These will give her the
equivalents of human lookout and position-fixing and pass commands for course-keeping to the
sutopilot. These facilicies will be augmented by visibility, weather, and sea condition
sensors. During the voyage she will be accompanied by a fully-manned guard ship which will
carry a small navigating crew for manual control of the unmanned ship only in the departure
and arrival stages of the voyage or, if necessary, for emergency. This mini-crew will be
lifted off by helicopter as soon as she has cleared Tokyo and put on board again for the
approach to Seattle so that she is truly unmanned throughout the open-sea portion of the
voyage.

This may seem wasteful in fuel and manpower but is to be tried out as a lead up to the
later process of running not just one automated ship but a whole convoy of them escorted by
one similar guard ship carrying sufficient extra personnel to man each of the fleet for
leaving and entering port. Any necessary maintenance work would be carried out by shore
labour during stays in port.

The EEC's Sea Technology Symposium held in Brussels recently produced another possibie
maritime use for the computer in the form of what is being called the European Ports Data
Processing Association. In the ordinary way of things once a ship has cleared a port area
the authorities there are no longer interested in her while, apart from her owners and those
to whom her cargc belongs, nobody much cares about her until she approaches her destination.
The EPDPA has very different ideas and with EEC funding has conducted a study on the
feasibility and potential benefits of swapping date on shipping between ports. At the port
of departure all relevant information about each ship about to sail is passed on via computer
terminal/zelephone .iink to the next port of call - drta and estimated time of arrival, ship's
draught, length and type of berth required, tug assistance needed, the cargo she carries and
eny special requirements for handling it, etc. The destination port is thus fully ready to
receive her on arrival while if this is delayed in any way, as by fog or heavy weather, this
information will be passed forward through an on-board database.

The preliminary study project has proved so encoursging that 21 ports in Europe will
participste in the next phase which will create an inter-port network of information
exchange. Although the EEC is helping with the financing of the »Project at present it is
envisaged thst eventually interested parties will pay a fee for the use of the facilities.
Moreover, membership will be open not only to port asuthorities and associated services such
as tug officers, pilot stations, and emergency facilities but also tn shipowners and shipping
and forwarding sgents. Undoubtedly it will result in a rapid exchange of useful information
and consequently increased efficiency. It does seem, though, that unless in some way it can
be made user-selective there will also be a stream of less useful information about vessels
and their voyages that is bound at one time 5>r another to be of no interest to many members.
Is Rotterdsm, for instance, likely to be eager to know all the particulars of a ship leaving
Hull bound for Le Havre?
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Coming back to the present the US Coast Guard has placed a substantial order with Tracor
Instruments, of Austin, Texas, to fit satnav receivers on its entire fleet of cutters. These
nev receivers are to be integrated vith Omega receivers already on board so as to give each
vessel & global position-fixing capability which will be particularly useful in areas where
Lorar C coverage is marginal or doesn't exist at sll. Present US legislation under the Port
and Tanker Safety Act requires all vessels of 1,600 gross registered tons and over to be
fitted with either Loran C or a satnav receiver if they are trading in or entering the US
Coastal and Confluence Zone. After June, 1987, a hybrid two-system receiver such as an
integrated satnav/Omega set will become necessary. (Electronics Weekly, 15 February 1984)

ABC computer teaches children to read

Elementary schools in San Diego are testing s computer system that phonetically teaches
a child to read. The cosputer relates letters or combinations of letters that are regarded
as the building blocks of words to 36 souads. A voice synthesiser enables the computer to
simulste human speech. The system was developed by rescarchers from the University of
Southern California and the University of California at San Diego. It resolves a paradox -
it does not require a child to read instructions on the screen in order to start learning to
read. Instead, the system draws far more on the child's speaking vocabulary so that the
child can decipher words that he or she can already say. It is claimed that after a year of
instruction the child will be able to read at least 6,000 words compared with 200 or 300
words learned through traditional instruction which concentrates on the recognition of whole
words. The system can also remedy a child's reading difficulties without the teacher holding
up the rest of the class. ... (New Scientist, 2 February 1984)

Clues to four murders analysed by computer

A computer program is helping to probe four murders in three different British police
forces. The program was developed with West Yorkshire police after criticism over their
handling of the Yorkshire Ripper case. For severzl months the program has run side by gide
with conventional methods of indexing the mass of information that comes into a force
following a "major incident", such as murder. Last week, West Yorkshire police pressed
charges against three men for the murder of Noel Murgatroyd, a newsagent who lived near
Leeds. The investigation used the program. Now officers will try to discover whether the
investigation could have been conducted using the computer program alone.

The program is called MICA -~ Major Incidents Computer Application - and has been
developed by a software company, Issis Computer Services, and a computer manufacturer,
Microdata, with the help of West Yorkshire police. Although most police forces have their
own computers for storing criminal records and information, these can rsrely handle major
incidents because of the sheer volume of information that flows into an incident room.

The MICA program is menu-driven - that is, it offers the operator a number of choices of
where to go in its dats bank. All the people involved in the incident sre entered in the
Nominal Index. When entering the detsils, the computer searches to see whether this person,
of anyone who sounds like them, have already been entered. One crucisl failing of the
Yorkshire Ripper inquiry was alleged to have been that reports from several interviews with
Peter Sutcliffe, the culprit, were never collated. A more comprehensive Descriptive Index
holds more detailed descriptions of people who are entered in the Nominal Index. Details of
any vehicles that could be involved in the incident are entered onto the Vehicles Index, and
similarly "things", such as garages, "activities" or items found near the incident, can be
entered ito the Category Index. Detailed statements of witnesses or suspects can be entered
directly into the computer under the Nominal Document Index.

The great advantage of MICA is that it can cross-reference all these indexes
simultaneously. Police officers csn interrogate the computer to see whether, for example, &
red Cortins has ever been associated with s womsn wearing a brown coat. In the Nominsl
Document Index, different statements many thousands of words long can be studied by entering
key words. The program will then highlight those sentences where these words asppear. Vith
card indexes, this process of crosc referencing is very time consuming. MICA slso compares
two or more major incidents. It can, for example, compare the sequence of avents in one with
another. So everything that happened on Thursdsy morning in two seemingly separste incidents
can be iisted in the order that they occurred. This could give officers working on the two
cases a better idea of the events leading up to or following an incident. As one officer
said "the hope is to generate new lines of enquiries”. (New Scientist, 9 February 1984)
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Instrumentation paves way for quality gains in psper production

Microprocessors reduce costs. In every case where Fruin—Colnon has been involved in a
mill modernization, expansion, or capacity incresse, they have seen the shift to electronic
devices as one logical solution toward upgrading existing facilities, regardless of their
size and complexity, said Wyszynski. This change over to electronic instruments is making
possible a revolution in computerized process controllers and even process simulation. Most
mills see this as a first step toward further cost effectiveness.

The next generation of instruments will cowbine electronic and wmicroprocessor
technology. They will be similar in size but capable of performing a much larger number of
calculations or operational functions independent from central processors. Single chips will
be incorporated into an instrument to control an entire instrument loop. Zach instrument
will be able to monitor itself and its loop and warn tecnuicians of impending failure or the
need for recalibration. Not only can operstional downtime be scheduled more effectivaly, but
loss of process control while on the run could be virtually eliminated.

Instrumentation costs will be reduced becsuse wviring will go from these instrument
controllers to sensors in a local ares only and then a single wire or fiber optic cable will
carry information back to ccatrol room computer systems. These instruments should provide
quicker (real time) and smoother data flow, thus allowing finer process control and

, narrow-band machine adjustments.

Quicker and smoother response to master parameter changes will effectively result in
machine capacity increases while msintsining cost effectiveness and higher quslity standards
of finished product that consumers will come to expect and demand from the paper irdustry.

(Psper Trade Journal, 30 March 1984)

Japanese medical file saves time

Japanese researchers have come up vith a new way of putting digital information on a
magnetic tape which has led to a scheme to standardise the storage of personsl medical
histories. The scheme forms part of the Science and Technology Agency'’'s research on ways of
desling with the problem of Japsn'’s incressing number of old people. Average age is
increasing fastar than in other industrislized nations. Free medical care after retirement
plu: the ever-groving tally of available tests are causing the government’'s medical bill to
rocket.

Under the proposed scheme, all a person's wmedical data, for example, X-rays,
electrocardiograms and the results of blood or urine tests, would be stored on the same
magnetic wedium - probably a disk. People would keep their own disks, which they would take
with them to the doctor. Mot only would doctors be able to get their hands on corvect
information more efficiently, they would also be able to give a better diagnosis through
comparision with previous results. And tests done at one hospital would not need to be
repeated. How the information is to be vrecorded is the responsibility of
Professor Shunichi Iwasski of the Resesrch Institute of Electric Communications at Tohoku
University. For the past seven ysars he has worked on overcoming the limitations of
conventioral wethods of storing data on magnetic medis. His solution is to stack digital
pulses upright instead of laying them out horizontally. Iwasaki ssys that by using this
method it is possible to incresse the amount of dats recorded by as much ss 10 times.
(Mew Scientiot, 16 Pebruary 1984)

Computing pyramids

Clever computer work by FPrench resssrchers lnoks like bringing Egyptology to the
masses. At the moment only Oxford University and the French Institute of Oriental
Archagsology im Cairo are able to print hieroglyphic texts. The varistions in size and
direction of the 7,000 signe commonly foun’ in hieroglyphics means thet it takes something
1ike a week to set up eight to 10 limes of text. This means around 108 years to publish the
hieroglyphice contained in nine Bgyptian pyramids.

Vow a Fremchman, Michsel Hainsworth, has devised & system to turn each hieroglyph into
digival signale. This is dome by making s video picture of the hieroglyph snd storing ic in
s nicrocomputer. The character can be digitised in five to 10 minutes vhen displayed on the
scress. It cam them be manipulsted or pristed on & standard plotter connected to a central
computer. The originel ides wes for the micco to smalyse and search through the text.
Pristi was ouly s secondary ssplication. But given the huge cost of printing with
conventional methads (sbout £80 per 300-page book in a 300-book run), the new system msy have
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a8 commercial future. Instead of the 108 years needed to print the hieroglyphs in the nine
pyramids, the new method will take 10 years. (New Scientist, 16 February 1984)

Automatic hotel

Guests arriving at Tokyo's newest hotel are greeted by & row of vending machines. The
automats are there to check guests in and out. The hotels is called the Shinjuku Washington,
and with 1,300 rooms is the largest in a chain of 25 similar hotel in cities around Japan.
To keep prices down rooms tend to be smsll, and staff are replaced as far as possible by
armies of vending machines. To check-in guests fill out a form and insert it into a
machine. A picture of a girl boving in welcome then appears, while cthe wmachine checks
whether the guest Las a reservation or not. To confirm that the reservation is correct the
guest pushes a button. If there is no reservation a list of the types of room available
appears at the push of another button.

Not surprisingly hotel policy requires prepayment in full, plus a rerundable deposit to
cover ex:ras. After the guest has inserted cash the machine issues a credit-card sized key
which has a magnetic stripe on the back contsining the door code. The whole check-in
procedure takes about 45 seconds. The card also turns on the airconditioning, heating and
lights in the rooms and turns anything off when removed to prevent energy wastage. When the
key's validity expires, the hotel's computer changes the door code, so then it is back to the
automatic check-out for the visitor. This time when the card is inserted the automat
dispisys an itemised list of room charges and refunds the balance of the deposit before
issuing a receipt to the departing guest. (New Scientist, 15 March 1984)

SOFTWARE

Software—institute plan spurs heated interest

In August, the U.S. Defense Department wili announce the site for its new Software
Engineering Institute, which is expected to spend up to $50 million a year. Some $8 million
is budgeted for 1985, snd a request for proposals from academia will be published in May.
With strong congressional interest in the institute and its site being expressed, the teaming
of universities and computer companizs contributing equipment is also expected to create some
heat as hardware and software makers push to get the institute to use their technology while
legislatcTs push the interests of their constituents. Designed to give the Pentagon an
in-house software design, evaluation, and test capability the institute expects 'to
accelerate the transition of emerging or advanced computer-software technology into use in
the development and maintenance of DOD weapons systems,” according to Lt. Col. R. J. Almassy,
the department's computer-software director. Among the universities with significant
investments in computex technology preparing for the competition are Carnegie-Mellon, Texas,
and Maryland, plus a consortium of Illinois, Ohio State, Michigan, and Purdue. (Electronics,
5 April 1984)

UK: Alvey Directorate issues new software strategy

An Information Systems FPactory by 1989 is the key element o1 the Alvey software
engineering strategy, which is published this week., The strategy rests on the argument that
market conditions wili be more significant than technical excellence. The emphasis of the
paper, published by the Alvey software director David Talbot, is on improving the country's
balance of payments by developing tools to help programmers. Software engineering is one of
the four areas selected by Alvey for development efforts. The others are VLSI, man-machine
interface and knowledge bassd systems. ...

If the attempr comes off, 1989 should see Britain in possession of an integrated project
support environment (IPSE). Thie has been deiined as & set of specification, design,
programming, building and testing tools that make up a langusge-independent development
methodology. The tools shculd use the ssme project data-base and be governed by mansgement
control tools throughout the software life cycle. ...

The economic importance of the effort is stressed by calling for s close monitor of the
UK software import bill, especiaslly the import of tools. At the same time, the value of the
capital being used by every programmer in the country should be tracked. And techniques
should Ye formalised fc- measuring programmer productivity, says the report.

The Alvey directors have taken on their own shoulders the responsibility for persuading
British managers to regard the use of the new software tools as normal practice., The
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software engineering five-year budget totals £65 million, with around £38 million support
from goverrment. It will be run by a small management team from public and private sectors

wvho will farm the work out to others. Incorporation of the real-time language Ada into the
scheme has been ruled out.

As far as innovation is concerned, Talbot urges that the scale of UK research must be
increased to compete with international competition and to introduce better co-ordination.
Innovation should be aimed at backing a number of promising approaches and testing them on
life-size projects, rather than trying to evaluate theam on apparent success in small-scale

use, (Computer Weekly, 8 December, 1983)

Use of software in engineering in the UK

The En ineerigﬁ Computers survey of industry's level of computerisation revealed that
the range of applications 1s expanding rapidly as more users realise the potential of
computers, and as proven software becomes available across the ccmplete engineering
spectrum. So to make the most of our survey, it is vorth looking at the software league
table to see wvhere you stand, and to look pirticularly closely at those application areas
which you have not yet entered.

Significant numbers of firms have implemented comnuters in most areas of manufacturing,
and teething troubles have been largely overcome by at least some suppliers.

Of the 6,776 UK plants using, or about to use, a computer for engineering purposes,
between 33 and 71 per cent have one or more of the key manufacturing control modules such as
(in order of popularity) stock control (71 per cent), costing, sales order processing,
purchase ordering, materials requirements planning, estimating, shop-floor loading, master
scheduling and capacity planning (33 per cent).

More and more firms, it seems, are recognising that they need more than a team of
production planning clerks ammed with Gantt charts to balance the complex equation of the
amount of money tied up in stock and work-in—progress with the ability to meet customer needs
on time and st minimal cost. Computing power and software for these vital management
functions has never been so cheap or plentiful, and the potential benefits will certainly
outweigh any that can be achieved by sn equal investment in production machinery.

A particularly bunyant area in the developing production engineering field is that of
computer-aided programming (CAP) of NC and CNC machine tools. Olivetti (which made a very
early entry into this market) is the number one supplier followed closely by Hewlett~Packard
and the ubiguitous Commodore.

It is not difficult to see why CAP is, and will in the next year, be used by 24 per cent

of users. An earlier study by Engineering Computers noted that from only a handful of
suppliers s few years ago there are now a couple of dozen packages and systems offering
benefits such ss:

Time savings of up to 10:1 over manual programming;

Reduced programming errors;

Less prove-out time on the machine; and

Quick and easy modifications when design changes are needed.

There his been phenomensl growth in packaged software for all aspplication areas. Just a
few yesars ago the number of standard packages would probably account for about 10 per cent -
the remainder being tailor-made or developed in~house. The survey shows, however, that
across & range of over 3O application aress, 32 per cent of companies opted for the easier,
low-cost route of using standard packages (this includes modified standard packages). This
will incresse to 38 per cent within a year. ... (see slso table on page 48) (Engineering

Computers, January 1984)

Indian Software

Five wmore computer manufscturers have msdée plans to establish software exporting
subsidisries in India's Santa Cruz Electronics Export Processing Zone (SEEPZ), in Bombay.
The five firms are Usha Rectifiers, Digital Innovacions, Indisn Computing, Chadiali Ltd., and
Kapoors Ltd. This brings to 12 the number of software exporting outfits in the SEEPZ, Patni
Computer Systems, Intime Computer Systems, and Blue Star Ltd. have recently set up shop
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there, and Tata Burroughs, Tata Consultancy, Datsmatics, and Systime Computer Systems are
well established. Exports of the last four totalled US$1 million in the fiscal year ending
March 1983, and they are expected to rise over 50 per cent by the end of fiscal 1984-1985.
The nev units are expected t> generate $9 million in exports within five years of start-up.

V. S. Gopalakrighnan, SEEPZ Development Commissioner, says that Indian softvare exports
are becoming attractive for two major ressons. First, India has a lesrge pool of technical
talent. Second, it is easy for software firms to obtain space at the Zone, even without firm
orders. Manufacturing spsce in the Zone is hard to get, however. New operations must now
wait as long as two years for new buildings to be built.

United Kingdom

Software uscrs league table
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Some Indian companies are establishing joint ventures for softvare development and
export. Blue Star has teamed up with Hevlett-Packard to provide software to H-P's Middle
East and Far Eastern installations, end Thermax is working with Productive Information
Management to program in Ada, the US Department of Defense's new high-order standard
computing langusge. Gopalakrishnan says software represents a great potential for India, if
only the country can develop more computer literacy. According to one projection, by 1990
vorldwide micro-computer software business could total $25 billion. FHe suggests, if India
can tap just one per cent of that market, "we can earn $250 million per year in software

exports alone".

Chinese Software

SINOAM, a firm headquartered in the northeastern San Francisco Bay Area community of
Walnut Creek, is providing American companies with a direct connection to . wap foreign
professional lator. SINOAM says it has contracted with three organizations in Beijing and
Shanghai, in the People’s Republic of China, and that it offers the programming services of
over 250 computer science graduates. (Silicon Valley Tech News, 20 February !984) (As
reproduced in Global Electronics Information Newsletter, March 1984).

Spelling it out in Arabic

With one quarter Mbyte of memory on even the least sophisticated business machines,
software designers sre no longer constrained by computer hardware. High density Winchester
disc storage and graphics-quality video displays ensure that the creative talents of system
designers can be used to the full. It is only at the output stage of a computer system chat
the limitaticns stsrt to appear. Until the laser primter - with its 90,000 dots per square
inch scanning resolution - falls to a quarter of its current price in the market,
electromechanical impact printers will remain the link between applications software and hard
copy.

The problems of interfacing a computer with an impact printer are minimal - provided
that the output is to be in a "conventional” language, like English or French. A handful of
keys for accented characters is the limit of the changes required to make a system saleable
across the western world. Problems only start to arise when users demand that information on
their terminal and at the printer appears in a medium like Arabic. With s market for word
processors and business systems in the Arab communities worth an estimated £250 million
during 1984, however, suppliers must be able to overcome any technical hurdles and meet these
requirements.

Displaying Middle Eastern character sets on a video screen, and generating printed
output to an acceptable standard, introduces s complication for peripherals - the degree of
processing required at the output stage to accommodate subtle changes of character shape
within a word. “Contextual analysis" is the software routine which a word processor or
business system undertakes automaticelly to adjust the shape of each character. Both the
terminal and the printer have to recognise the context in which each letter appears and
modify the characters without operator interveation. Character shaping on the computer is
achieved either as a feature of the application software or by modifying the operating system
to support Arabic. The first route has been taken by companies writing bilingual packages
for the IBM~PC, but it cannot restructure PC-DOS.

Falcon Systems of Maidenhead is one of s handful of systems houses which have extended
the operating eystem -~ in this case CP/M-86 - so that software originally writtea for an
English system runs transparently in both languages. Dr. Faez Tuma, managing director at
Falcon, explained that the real problems with Arabic arise at the printer stage. "While a
low-resolution dot matrix may produce tolerable Eng.ish characters, it rarely generates
acceptable Arabic. These machines cannot offer the flowing style and deep character tails
vhich are characteristic of the language.”

How s printer handles context analysis depends on the degree of intelligence in the
device. Perhaps the best exsmple of an intelligent machine is the Santec multi-media
printer. 1Its Arabic typefsce chips handle their own contextual analysis: the application
rcch sends a character down the line and the printer logic deduces the correct shape
efore output. Tums says problems can occur with leas sophisticated machines. "Dumb matrix
printers work from s fixed character set, so the context analysis must be handled at the
computer, Relatively few of thes will allow an Arabic font to be down-loaded.” The
intelligence of printers like the Santec 3700 needle matrix creates its own obstacles. The
context slgorithe treats the last character in a word which is followed by a full stop or a
comms as though it were a medial character: the punctuation mark prevents the system setting
it in the correct final form,
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Provision may have been made for punctuation in the application software, but this
cannot override the logic in the prioter font chip. As Faezx Tuma commented: "What we

require is either less intelligence or more flexibility!" (Computer Weekly, 26 January 1984)

Ada Conference

Mike Rogers, of the Common Market's Esprit programme, said at the third Ada UK
conference at York University that Japan was makiag significant use of Ada in its fifth
generation effort as well as of the more-publicised Prolog. Ada would be available before
*ne revised version of Prolog, he said, and it was already claiming that the language gave a
27 per cent improvement in programmer productivity. ...

Outlining the EEC's Ada schemes, he said they intended to launch the developwent of s
full-scale Ada program support environment (APSE) and to back resesrch into applications for
manufacturing and telecommunications and into formal definitions. They were looking into
setting up a European validation service similar to that of the US Department of Defence. ...

(Computer Weexly, 19 January 1984)

Software suppliers meet

A nev industry is emerging dedicated to the development of Ada applications softwere.
Ada proponents like the language because it allows use of ._pplication programs on any
computer wodel, making programmers independent of computer hardware. Adding to its
credibility is support from 1BM and Intel. Since Ada is so comprehensive, however, it is not
among the most user-friendly computer languages. Its critics believe it will never become
widely used by the programming community., The US Department of Defense (DOD) has spent some
$20 mil on Ada development, and it expects to save $24 bil by 2000 from use of Ada. The DOD
is in a position to make Ada mandatory in development of embedded computer systems, whose
software may cost $4 bil in 1984 alone. Since DOD is the largest software consumer in the
world, its preference for Ada is being closely watched by software companies. Some vendors
are setting up specialized shops developing Ada programming tools, workstations and training
programs in anticipation of s market takeoff in 1986, which may reach $1 bil well before
1990. (Computerworld, 2 June 1984, as reproduced in Technology Update, 25 Febuary 1984).

Glossary of some software tems *

Most of the following definitions of software terms are taken from IEEE St. 729-1983
"IEEE Standard Glossary of Software Engineering Terminology”, published by the Institute of
Electrical and Electronics Engineers, Inc., 345 East 47th Street, New York, NY 10017, USA.
Explunatory remarks are added.

ADA: A new programming language for real time applications.

slgorithm: A fipite set of well-defined rules for the solution of a problem in a finite
number of steps; for example, the set of rules which have to be followed in the solution of
a mathematical equuation.

application software: Software specifically produced for the user of a computer system; for
example, a payroll program or a program for the control of a specific machine. Contrast with
system software.

assembly language: A machine specific language whose instructions usually in one-to-one
cormapondence with the harduare instructions of the computer.

BASIC: A programming language which is simple to vse.
C: A programming language for systems programming, mainly in UNIX.
COBOL: A progresming language used for commercial programming.

change control: The process by which a change to the software is proposed, evaluated,
approved or rejected, scheduled, and tracked.

command language: A set of procedural operators with a related syntax, used to indicate the
functions to be performed by an operating system. Synonymous with comtrol language.

* Source: UNIDO/Y%.440., - Guidelines for Software Production in Developing Countries
by H. Wkoner..
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comment: Information embedded within a computer program command language or a set of data
that is intended to provide clarifications to human readers and that does not effect machine
interpretations.

compile: To translate a higher order language prograa into a form which can be executed by
the machine. The corresponding translation program is called a compiler. Contrast with
assembler, interpreter.

concurrent processes: Processes that may execute in parallel on multiple processors or
asynchronously on & single processor. Concurrent processes may interact with each other, and
one process may suspend execution pending receipt of information from another process or the

occurrence of an externsl event.

data: A representation of facts, concepts or instructions in a formalized manner suitable
for communication, interpretation or processing “y human or automatic means.

dsta communication protocol: A set of rules defining the data structures and the duration
between events for the communication between computers.

design: The proces:c of defining the software architecture, components, modules, interfaces,
test approach, and data for a software system to satisfy specified requirements. Also: the
results of the design process.

efficiency: The extent to which software performs its intended functions with & minimum
consumption of computing resources.

embedded computer system: A computer system that is integtral to a larger system whose
primary purpose is not computational; for example, a computer system in an aircraft control
system.

execution: The process of carrying out an instruction of a computer program by a computer.

failure: The temmination of the ability of & functional unit to perform its required
function.

fault: An accidental condition that causes a functional unit to fail to perform its required
functicn.

file; A set of related records treated as a unit.

PORTRAN: A programming language for scientific applications.

functional decomposition: A method of designing a system by breaking it down into its
components in such a way that the components correspond directly to system functions and

subfunctions.

functional specification: A specification that defines the functions that a system or system
component must perform.

hardware: Physical equipment used in data processing as opposed to computer programs,
procedures, rules and associated documentatinn. Contrast with software.

interface: A shared boundary between two or more subsystems or a system and its
environment. A specification that sets for the interface requirements is called an interface
specification.

language processor: A computer program that performs such functions as translating,
interpreting, and other tasks required for processing a specified programming language; for
example & FORTRAN processor, a COBOL processor, etc.

L1SP: A prograsming language for Artificisl Intelligence applications.

machine language: A representation of inetructions and data that is directly executable by a
computer.

PASCAL: A programming language for teaching progrsmming.
procedure: A portion of s computer program which is named and which performs a specific task.
project plan: A management document describing the approach that will be taken for a

project. The plan typically describes the work to be done, the resources required, the
methods to be used, the schedules to be met and the procedures to be followed.
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Program: The instructions which tell the computer what has to be done.

Programming language: An artificial language which can be used to express the instructions
to 8 computer.

PROLOG: A prcgramming language for artificial intelligence applications.

requirement: A condition or capability that must be met or possessed by a system or system
component to satisfy a contract, standard, specification or other formally imposed document.
The set of all requirements forms the basis for subsequent development of the system or
system component.

specification: A concise statement of a set of requirements to be satisfied by a product, a
material or process indicating, whenever apprupriate, the procedur= by means of which it may
be determined whether the requirements given are satisfied.

security: The protection of computer hardware ard software from accidental or malicious
access, use, modification, destruction, or disclosure. Security also pertains to personnel,
data communications, and the physical protection of computer installationms.

software: Computer programs, procedures, rules and associated documentation and data
pertaining to the operation of a computer system, Contrast with hardware.

software documentation: Technical data or information, including computer listings and
printouts, in human-readable form, that describe or specify the design or details, axplain
the capabilities, or provide operating instructions for using the software to obtain the
desired results from a software system.

software life cycle: The period of time that starts when a software product is conceived and
ends when the product is no longer available for user.

source program: A computer program that must be compiled, assembled, or interpreted before
being executed by a computer,

system software: Software designed for & specific computer system or family of computer
systems tc¢ facilitate the operation and maintenance of the computer system and associated
programs; for example, operating system, compilers, utilities. Contrast with application
software.

testing: The process of exercising or evaluating a system or system component by manual or
automated means to verify that it satisfies specified requirements or to identify differences
between expected and actual results,

ROBOTICS

BBC wheels in Buggy the robot

The BBC has chosen a robot produced by Economatics, of Shefiield, to complement its
highly successful BBC microcomputer (model B). The new educational robot kit has been
created by Economatics and the Microelectronics Education Programme (MEP) in conjunction with
the Continuing Education team of BBC television. The robot will be called the 'BBC Buggy',
and it is hoped that the product will appeal both to schools and to the retail market
(negotiations with major High Street stores are underwvay to estsblish a nationwide
distribution network).

Economatics will supply the BBC Buggy in simple-to-build kit form, complete with all the
necessary software. The robot moves around on three wheels and all its functions are
cuntrolled by a wmicrocomputer. It can be programmed to move in any direction, detect
cullisions, search for a light source, follow black and white lines, read ber codes and write
(when fitted with an optional pen).

Happily, the introduction of robots has led to an increase in job opportunities in the
Sheffield region in chis particular instance, since Economatics has doubled its workforce
since production of the BBC Buggy began. The BBC Buggy has already been introduced with some
success at & number of schools, and the Department of Industry is offering s 50 per cent
grant to schools wanting to purchase the BBC Buggy. ... (Electronics Weekly,
14 September 1983)

T
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New system for measuring motions of industrial robots

A new system for measuring the motions of industrial robots - analyzing position in
relation to points and paths, for example, as well as velocity, acceleration, overshooting
and emergency stop behaviour - has been developed in Sweden by Selcom AB, Partille. Called
Robot Check, it features a software program developed in close co-operaticn with the robot
industry with the objective of analyzing robot characteristics of interest to both
manufacturer and user.

The system makes it possible to run a number of different robot performance analyses,
which are presented either as graphs on a plotter or as numbers on a terwinal screen. There
are also tools for optimizing measurement data.

""Personal liability" insurance for irdustrial robots

A special "personal liability"” insurance for industrial robots has been introduced by
Skandia, the Swedish insurance company, A comprehensive insurance which provides
compensation for almost all of the damage to which robots and the products they work with may
be exposed, it slso covers the extra costs a company may bear as a result of production
stoppages due to robot breakdowns.

As a consequence of the increased automation of industry, manufacturers have become more
vulnerable to expensive production halts. Damaged robots can lead to extensive repairs and

lengthy interruptions in operations, which many companies find difficult to cope with, This
is because it is often impossible to revert to manual handling while the cost of the

investment in robots increases. (Science and Technology, SIP, March 1984)

A dirty job falls to robot technology

Robots will soon be arc-welding seams on cars with the aid of a robotic eye developed at
Oxford University. The eye is & visual sensor incorporating a solid-state camera that picks
up reflected laser light to form an image of the seam. Robots with vision sensors already
perform other tasks, but this is the first sensor that can operate when the robot is
welding. Arc welding is one of industry’'s nastier jobs, which British Leyland for one has
difficulty in attracting people to do. Robots area already familiar on the motor industry's
shop floor performing such jobs as paint spraying and spot welding. But the task of welding
seams has proved too complex for the standard robot. This is because the seam to be welded
can vary slightly in width and direction. An ordinary robot is unable to alter its welding
to compensate for this lack of uniformity., Two solutions exist. Either the seam is made
more accurately than now, or robote are developed wlith sensors that feed information about
the seam to a computer for snalysis, and the computer directs the robot to change its welding
when necessary.

It was the second solution that robotics expert Peter Davey adopted. With money from
the Science and Engineering Research Council (SERC) and British Leyland, Davey and his team
at Oxford developed the robotic eye for arc welding. And Davey has now formed a company -
Metamachines -~ to manufacture the high-technology part of the robots. GEC and
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Fairey Automation will distribute the robots. Some of the problems Davey's team has faced
become clear when you consider that the sénsor for looKing a4t a seam is close to the electric

arc. The first problem, however, was to feed information about the shape and direccion &f -

the seam to a computer in a form it would understand. The solution Davey and his team
devised was to fire a slim strip of laser light at the seam.- A solid-state camera 'set at- the
correct angle picks up light reflected from the surrounding metal and forms a two-dimensional
image made up of intersecting curving and straight lines. The camera sends the image back to
the computer vhich compares the reality with an image of what' the séam shovli iuvok like, and
then directs the robot to adjust its welding as necessary. '

The eye of the robot is protected by filters from extraneous background radiation from
the arc so that the camera can register the few milliwatts of reflected laser light. Glass
screens protect the camera from flying molten metal, and water cooling keeps the temperature
down. The whole assembly sits in a tube 50 millimetres in diameter and is wrapped: around the
welding torch. As the robot is welding the seam its eye is looking 10 to 12 mm ahead. With
the present system the computer processes five images a second and instructs the robot to
alter its actions as necessary. The gap width of the seam is measured to an accuracy of
0.2 mm which is adequate when welding together pieces of metal that are 1 mm thick., Indeed
BL and Davey's team are sufficiently confident of the latest version of the sensor to predict
that the first welding robot with vision will move onto the shop floor for assessment in May
or June of this year. (This first appeared in New Scientist of 2 February 1984, London, the
weekly review of science and technology.) )

An "earthworm" robot for places hard to get to

To be able to move about in 200-mm-diameter pipes at nuclear power plants so as to check
or repair welds; to excavate veins of coal for subsequent gasification; in & word, to act
in environments hostile to man - such is the ambition of the Ransom. This "spatial mobility
and modular organization" robot, a first patented "ring"” of which was presented at the
Sicob 83 by Professors Demarcq and Lambert, will be an analog replica of an earthworm, from
which it has borrowed the form and the peristaltic mode of locomotion. The robot consists of
a variable number of identical "rings", and each of these rings, which in turn consist of two
“"vertebrae" controlled by six "flaps" driven by electric-powered jacks, has three degrees of
freedom. Competing robots, mainly those produced in Japan, have the ability to twist in and
out of obstacles, but their length always remains the same - they cannot really crawl. An
EEE 488 busbar makes possible an exchange of fuuctions between the robot's command module
(card Intel 80/84) and the three microprocessor cards governing each section. A six-section
prototype, developed with the assistance of Anvar, will be shown at the Sicob 1984. The
studies, which are being carried out by the mechanical engineering laboratory of the Amiens
University Institute of Technology, should lead by 1986 to a Ramson robot capable of
independent reconnaissance. (Laboratoire de Productique, IUT d'Amiens, 33 rue Sain-Leu,
80039 Amiens cedex. Telephone: (22) 91-76~32.) (La lettre des Scieaces et Techniques, No.
45-46, Nov.-Dec. 1983) :

Sett iri robots free

RESEARCHERS in Australia have developed a technique for communicating computer data,
using infra-red light, that could eliminate expensive computer terminal cable connections.
Known as the diffuse infra~-red broadcast system, it has been developed by Dr. lan Parkin,
senior lecturer in computer science at the University of Sydney. It uses an inexpensive
transmitter and receiver which can send data in invisible light flashes tc or from any point
within an enclosed space. As well as eliminating the need for expensive computer cables, it
means that there is no longer need to "rip up” and re-lay cables :onnecting computers
whenever terminal arrangements are changed.

Parkin said effective infra-red communications within enclosed spaces also offered the
possibility of freeing robots from cables connecting them to computers, which would vastly
improve their mobility. "One could imagine mobile robots wearing infra-red hats that would
enable them to communicate with each other and their main computer,” Parkin said. The system
is a development of infra-red communications systems now being investigated by the
United States and Japanese computer corporations IBM and Pujitsu., Both have been
experimenting independently with infra-red data transmission using a "satellite" system,
which involves a central receiver and transmitter located as a globe on the ceiling. Dr.
Parkin believes his aystem iiu superior to this concept because it scatters the infras-red
light diffusely and does not suffer from information shadows, like the highly directional
satellite systems. (Electronics Weekly, 23 November 1983)

Towards a perfect robot

The New York Police Department recently received a call about a suspicious-looking
briefcase outside a vestaurant in Manhattan., 1Tt called in its new bomb-disposing robot from
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Canada, the Remote Mobile Investigations Unit (RMI-3). With ease and dexterity, the
remot e-control device picked up the case and deposited it in an explosion—proof box at the
rear of the bowdb aquad's truck., The case was found to be harmless, but the robot's
performance was a confirmed success. The robot most recently demonstrated its strength in
Arizona during a hostage-taking incident. Complete with two-way radio and mounted guns, it
confronted the criminal and forced his surrender, while the police kept vigil a safe
90 metres away.

The basic robot sells for $20,000(US) with extra options available on a made-to-order
basis. These include radio contrcl, X-ray vision, blasting water guns used to defuse bombs,
and firefighting equipment. W¥When assembled, the New York Police Department's model cost
$64,000(US), weighed in at 104.3 kilograms and stood 46 centimetres high when folded.

(Canada Weekly, January 1984)

Pipeline robot spots early signs of failure

A major problem with underground gas and oil pipelines is that of spotting corrosion,
veld failures, and other flaws before they develop into leaks. British Gas (BG) claims to
have a solution: a robot that uses a magnetic field to search pipelines for early warning
signs of failure. Moreover, the robot conducts its inspections from inside the pipeline,
vhile it is in service. The company is now offering the use of the robot - called an
"intelligent pig" - to oil, gas, and petrochemical companies in the U.S. and elsewhere. The
pigs are torpedo-like trains packed with electronics (including on-board computer and data
recorders) protected by pressure vessels. The vehicles are placed into traps located
throughout the pipeline system and are driven by the fluid flow. A typicai 50-mile run
generates 500 million inspection readings, from which a central computer sorts out
significant information and draws a picture of any flaw. Problem sites are located so
precisely that engineers can be 981 certain of finding them by digging a hole no more than
three meters across.

The search technique is called magnetic flux leakage inspection, A strong magnetic
field is applied to the pipe from magnets on the pig. The pipe surface between the magnet
poles is then scanned for field-strength anomalies representing changes in wall thickness due
to corrosion, dents, flaws in composition, etc. The data is interpreted in one of two ways.
One is a mathematical model stored in a central computer, which gives an inverse solution to
the magnetic field equations. The result is a contour of the pipe wall thickness in the size
and shape of the area of metal loss. In the other method, a "finger-print” of the pipeline's
wall thickness is made when the pipe is installed, and stored in the computer...

The pigs are expensive beasts. A robot for a 60-cm pipeline costs $675,000 to build;
for a 90~cm pipe, nearly $1 million. BG has engineered pigs for 30-, 60-, 76-, and 90-cm
pipelines, and plaas to add pigs for 35, 40—, 46~, and 106-cm pipes over the next four
years... (High Technology, January 1984)

Regearchers to probe genses of man and machine

Researchers at the University of Toronto, the University of British Columbia in
Vancouver ~nd McGill University in Montreal are collaborating on a multidisciplinary project
to investigate the sensory perception aspect of artificial intelligence. The effort,
initisted by the Canadian Institute for Advanced Research, will involve a total of eight or
ten electrical engineers, perceptual psychologists, neuroscientists and computer scientists
from the three universities. Social sciences and humanities researchers will also be
involved, studying the effects of artificial intelligence technology on human beings. Other
Canadian researchers are seeking to develop problemsolving software and methods of
communicating directly with computers - both important aspects of artificial intelligence -
but the co-operative effort will concentrate on a third aspect: basic research into the
nature of sight in human beirgs and mschines. (Canada Weekly, 18 Jaauary 1984)

The language of Artificial Intelligence - a glossary of some of the more common terms
used in AI

ARTIPICIAL INTELLIGENCE - The subfield of computer science that is concerned with symbolic
reasoning and problem solving.

KMOWLEDCE ENGINEERING - The engineering discipline whereby knowledge is integrated into
computer systems in order to solve complex problems normally requiring a high level of human
expert ise.

KNOWLEDGE SYSTEMS - Computer systems that embody knowledge, including inexact, heuristic and
subjective knowledge: the results of knowledge engineering.
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KNOWLEDGE REPRESENTATION - A formalism for representing facts and rules about s subject or
specialty.

KNOWLEDGE BASE - A base of information encoded in a knowledge representation for a particular
application.

INFERENCE TECHNIQUE - A methodology for reasoning about information in a knowledge
representation and drawing conclusions from that know'ledge.

TASK DOMAIN - An application area for a knowledge system, such as analysis of oil well
drilling problems or identification of computer systems failures.

HEURISTICS - The informal, judgmental knowledge of an application area that constitutes the
'rules of good judgment' in the field. Heuristics zlso encompass the knowledge of how to
solve problems efficiently and effectively, how to plan steps in solving s complex problem,
how to improve performance, and so forth.

PRODUCTION RULES - A widely used knowledge representation in which knowledge is formalised
into ‘'rules' containing an 'if' part and a ‘'then' part (also called a condition and an
action). The knowledge represented by the production rule is applicable to a line of
reasoning if the 'if' part of the rule is satisfied; consequently, the 'then' part can be
concluded or problem solving action taken.

LEGISLATION AND STANDARDS

Australia to introduce dp copyright law

The Australian Government ha: said it will legislate to protect software copyright in
response to the storm of criticism which followed the ruling against Apple. A spokesman for
the Attorney General's Office in Canberra told Computing: "The Government is prepared to
legislate and will make the law retrospective if necessary." Apple Computer Australia
claimed infringement of copyright by Melbourne-based Computer tdge, alleging that the
contents of read-only memory (rom) devices had been unlawfully copied.

A spokesman for the National Computing Centre said: "The courts have ruled for software
copyright here so there is no worry at present. There would only be problems if some judge
ruled against." Justice Beaumont, in a Federal Court ruling, declared the 1568 Australian
Copyright Act made no specific reference to software and, therefore, did not apply. Apple is
taking its case to the Appeal Court in Australia but a date for the hearing has not yet been
fixed. The Hawke Government is unlikely to act before the Appeal Court ruling is made, but
meanwhile it is organizing a major symposium to discuss issues which hzve been raised by the
case. The spokesman added: "There is a strong sssumption that the Federal Court ruling will
be overturned. Australia is out of step with, at least, "he US in these matters. There has
been a lot of worry about the fact that it would allow piracy of software and copying of
products that have taken a lot of dollars to develop.” Lavyers snd members of the computer
industry in Australia have claimed that the Australian software industry may decline rapidly
if action is not quickly taken by the Government. (Computing, 19 January 1984)

Japanese software copyright laws

The Japanese computer industry is due for a major shake-up arising from proposed changes
in software copyright laws and the dispntes between IBM and Japanese manufacturers.

IBM Japan has complained that legislation proposed by the Govermment will bring the
company into dispute with its US parent.

The IBM complaint centres on the fact that the new laws are expected to offer software
protection for a period of only 15 yesrs in contrast to the 50 years' cover given by US
legislation - a factor which IBM claims will give an unfair advantage to Japanese companies,
which generally have a much smaller base of software investment. The Ministry of
International Trade and Industry hopes to subamit a software protection bill to the Japanese
Parliament in spring 1984. IBM Japan has pointed out that since much of IBM's software has
been around for as long as 20 years, a cover of only 15 years could lead to the company
losing control over much of its software within Japan. Under the new legislation, use of
existing software would be allowed upon payment of s fixed charge which could be decided upon
by an arbitration body. Concern over the new legislation has also been expressed by the US
Treasury Department which has complained of a provision which would allow a third party free
access to protected computer software when it is deemed to be in the public interest.
(Computer, 12 January 1984)
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OECD calls for action on data flows

Urgent action is required to secure international agreements on how data flows may be
regulated if business activity worldwide is not to be seriously harmed. That was the message
that emerged from the conference on Transborder Data Flow held in London last week by the
Organisation for Economic Co-operation and Development, the club of cthe Western world's major
industrial powers.

More and more countries, the conference was told, were trying to impose restrictions on
international data flows for reasons of economic protectionism, national sovereignty, revenue
raising, protection of secrets and even international politics. 1If an international
agreement was not reached soon, economic activity would be substantially dampened and
everyone would be the loser, it was said. James Grant of the Royal Bank of Canada criticized
the efforts of his government to protect the Canadian DP industry by restricting the use of
computer services across the border in the US, and in compelling foreign banks to keep
records in Canada, incurring much extra expense. Such action could only lead to retaliation,
which could block Canadian firms' access to the latest technology, which they needed in order
to compete. An international agreement could be worked out, Grant insisted, chat would among
other things allow Canadian government bank inspectars to access records, even if they were
held in a computer in the US. It was especially important to reach agreement to prevent a
recurrence cf what happened to Dresser Industries at the time of the crisis over the Soviet
gas pipeline, Grant said. The US State Department stopped the company’s French subsidiary
from getting access to the corporate database in the US, through which all its day-to-day
operations normmally went, so the firm was paralysed.

Another major concern of the conference was clearing up jurisdiction over computer
crime. Justice Michael Kirby of Australia said it was still not clear where a criminal could
be prosecuted when he operated a terminal in one country to transfer funds dishoaestly
between bank accounts in second and third countries. There were also tricky problems of
jurisprudence, he said, for example if a Norwegian accessed an American database under US
Freedom of Information laws and obtained data that was a State secret in Norway.

De-regulation of telecommunications in the UK and the US was also beginning to raise
major problems, according to Heans Peter Gassmann, head of the OECD computer section. While
the UK and US vere relaxing their monopolies, other Europoean countries were not, and PTTs in
Europe were growing increasingly unhappy with having to deal with a host of small companies
instead of one monolithic organization. Multinaticnal companies setting up global networks
would want to put the same or compatible equipment at all their nodes, but would find that
some countries would only allow kit of their own specification to be attached to lines, said
Johan Martin-Lof, cheirman of the OECD computers committee., International standards in this
area were "an absolute necessity for business,” he declared. (Computer Weekly,
8 December 1983)

EEC to standardize telecoms

The 10 EEC governments have agreed to bring their telecoms spending, standards and
research under one vast European-wide umbrella. These proposais, in a European Commission
paper, will take power away from individual PTTs, harmonize standards and protocols and allow
newver services like electronic mail, telesoftware and private point-of-sale networks to link
Europe-wide on a single net. This newly agreed policy will start to come into play next
June. At present a top level committee, including representatives from Bricish Telecom and
the Department of Trade and Industry, are meeting to lay down concrete plans in six areas.

First, all EEC PITs and governments will agree telecoms s:trategies together. Second,
specific joint research programmes, on digital switches for example, will be set up in
parallel with the £425 million Esprit programme.

Finances, such as the $500 million~$700 million European Investment Bank fuading, will
be redirected. Governments will also agree to specify European standards. A European
Commission spokesman said: "These lines of action are now in hand. There is a general need
for faster, quicker and cheaper telecoms systems, and for hardware and softwaie to be
standardized, Doug Eyeions, director general of the Computing Services Association, said:
“This is the first time tihe Council of Ministers has been ready to tackle this problem,
making PTTe less restrictive and cutting their charges., Also projects like Esprit can only
work if there is a free flow of data.” (Computing, 15 December 1983)

Europe forces standasdization

Twelve top European computer companies have bowed to European Commission pressure and
agreed to standardize connections for their products - if the EEC and its national
governments will tuy thenm.
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The dozen companies, which include eight of the ten largest European computer firms,
last week announced their agreement to implement Open Systems Interconnection (0SI) standards
in their products, starting in 1985. And the companies aim to set up a series of
multi-vendor projects to demonstrate the “practical interworking of products implementing
these standards”. The group hopes for cash from the EEC to help set up these projects.

But the European Commission's current £7 million project for developing standards is
currently on the shelf awaiting approval from the Council of Ministers. This is unlikely to
be forthcoming for at least six months. as it was put on ice when the Council approved the
much more smbitious European IT programme Esprit. More realis*ically, the comparies have
called on the EEC to recommend that public buying of ccmputer equipment specifies the agreed
0Si standards.

The European Commission encouraged the 12 companies, all involved in the first round of
the Esprit project, to set up a committee, and sent a prepared document to eacn company for
agreement. The companies are: 1ICL, Plessey, GEC, Philips UK, Thomson, Bull and CGE of
France, AEG, Nixdorf and Siemens of Germany, Olivetti and STET of Italy, and the Dutch
Philips. According to ICL, the companies plan to implement standards which will cover
existing and forthcoming International Standards Organization and CCITT standards, including
transport protocols, electronic mail, document interchange, document structure and the
processing of graphic information.

The agreement resembles an agreement made in January between the national
telecommunications authorities to accelerate their moves towards common telecommunications
standards. It is aimost coincidental with the long-term policy of the European Computer
Manufacturers Association (ECMA). (Computer Weekly, 22 March 1984)

Lack of govermment support may threaten the success of the recent standards agreement
between 12 major European computer suppliers. The agreement, if fully implemented, will
allow equipment from one manufacturer to communicate with equipment from another. Till now,
computer users have been "locked in" to one supplier because they have found it too difficult
to get mixed systems to work. But unless the biggest spenders on computers, govermments and
administrations, insist on these standards in their procuremeat contrects, the standards may
not gain acceptance as fast as the European ~ompanies would like. The world's biggest
computer supplier, IBM, says it welcomes harmonization. But it is unlikely to observe the
new gtandards unless a large enough customer insists on them. (New Scientist, 22 March 1984)

Software numbering system under development

A subcommittee of the American National Standards Committee 239 is developing a system
for numbering software passages, comparable to the international standard booknumbering
system (ISBN). The Subcommittee is already in agreement on the format of the number to be
assigned to software for micro- and minj-computers. The structure they have agreed upon is
based on the concept that rhe number will identify a "“shippable™ unit, i.e., a unique item
that can be purchased, shipped and inventoried distinct from any other. The criterion
applied to developing the structure was that it must facilitate inventory control, ordering,
royalty accounting and sales tracking bty manufacturers, distributors and retailers. Each
distinct software item that is available for sale is to be numbered, The identifying number
is composzd of the following sections:

REGISTRANT - The organization or individual who makes the item available for sale.
There are some 15,000 potentisl registrants in existence today and many more are
expected in the next few years. It is anticipatea that the Registrant Number section of
the software number will be a 5~digit number.

PRODUCT - The name of the software program. It was decided that there are now more than
40,000 unique programs available for micro- and minicomputers, with the number
increasing dramatically on a daily basis. The number of products availsble from a
single Registrant is now under review, but is is expected that the Product Number
section of the software number may be a 4-digit number.

DELIVERY MEDIUM - This element is a combination of the physical media on which the
program appears, the operating system(s) required for its operation and any other
distinctive information that uniquely identifies one offering of the same program from
others available from the same Registrant., Analysis of this field for optimal size and
stracture is under way by Subcommittee members.

CHECK DIGIT - A wmathematical check digit to verify the preceding numbers., The
Subcommittee is reviewing the pros and cons on Modulus 10 vs. Modulus 11 verification.
(R8 DM Digest, December 1983)
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SOCIO-ECONOMIC IMPLICATIONS

‘Computer Ladies' Changing Japan

Like most Japanese women, Yaeko Tamsda abandoned her job when she warried and settled
down to the accepted role of raising children and doing housework. Now, 15 years and three
sons later, she is contentedly back in the job market threz or four days a week, typing away
at an IBY 5550 multipurpose office machine, earning $6.23 (about 1,450 yen) an hour and
aiming for a new career in computerized design and layout. She is part of the
“computer-lady" wave in Japan, a mini-revolution that in one of the world's most traditional
societies has quickened the pace at which women are breaking away from the home and into the
work force. Mrs, Tamada is a beneficiary of the microelectronic age that is changing
Japan's work habits and social life in many ways, not least by adding some flexibility to a
tightly structured work force that usually limited women's jobs to tea service or
shopkeeping. It has brought new jobs with compucers, word processors, facsimile copiers and
all of the other gadgetry that goes under the name of office automgtion, known here as "OA."
The OA revolution has not produced many glamorous career positions bu:t it has created an
array of part-time clerical jobs and some unexpected opportunities. Sohyo, Japan's general
council of trade unions, recognizes part-time work as personally rewarding for women who want
to get out of their homes, said Kenichi Yagyu, a Sohyo organizer. But the union federation
wants employers to eliminate discriminatory wage scales between full- and part-time work and
to define their obligations to the part-timers.

Microelectronics has also  introduced another element into  women's work:
respectability. Husbands who once frowned on their wives checking groceries or serving sake
in neighborhood bars approve of their labor at a word processor.

The job center is itself testimony to the growing number of part-time jobs created by
microelectronics. From a modern downtown office complete with a women-cnly coffee shop, the
center recruits, trains and places women in jobs. 1Its registry includes 18,000 part-timers
and on any one day about 6,000 of them are on duty. They work on Japanese- and
English-language word processors, typewriters and keypunch machines. There is a big demand
for computer programmers, bigger than the supply of trained women.

Temporary job centers also provide written contracts between the women and their
employers. Japanese companies have traditionally rejected the notion of written job
contracts, preferring verbal commitments, and that has meant major quarrels with
part-timers. The contracts spell out wages, hours and benefits, if any, and offer workers
some protection,

The Japanese attitude toward working women, according to public opinion surveys, is
still ambivalent but is changing. A poll in 1983 found that 71 per cent of Japanese women
still subscribed to the traditional standard of men going off to work and women staying at
home. That represented a slow change from 1972, when 83 per cent of the womwen felt that
way. (Herald Tribune, 29 February 1984)

It is harder to find a job than to do it

Companies in industrial nations are emerging from recession slimmer and more
productive. They are now making the profits needed to invest in new labour-saving technology
that will make manufacturing yet chesper and more efficient. Are bosses or workers ready to
accept the consequences of jobs being lost in good times as well as bad?

Sweden's At las-Copco is developing a system that will let a miner pushing buttons on one
continent extract minerals from urder the surface of another, Using robots, the entire
operation needs only a man behind a control panel and a few people to oil the robot..

A research team at Bradford University in the north of England reckons (although the
National Coal Board disagrees) that new technology could be used to reduce the number of coal
miners in Britain from 195,000 to 60,000 within five years. It cites the new mine at Selby
in Yorkshire where 4,000 miners will produce with new technology as much coal as 16,000
miners would produce by conventional methods.

Not even the most personal of service jobs are safe. In San Francisco, a robot barman
now mixes 30 types of cocktail.

With capital investment forecast to rise in real terms by 12 per cent in America, 2 per
cent in the EEC and 1 per cent in Japan, this year is likely to see an explosion in the
installation of new technology. America's commerce department reports that this year's



investment will be heavily biased towards computers and robois. Canadian and west Europesn
firms are following suit. Japan, the world's most automated country has never stopped
investing.

Equipment suppliers such as Siemens, ASEA, Philips, IBM, Westinghouse and both the
British and the American Ueneral Electrics are poised for big sales increases in computers,
robots and other equipment for factory automation, and for telecommunications and information
processing. The market in America and western Europe for automated industrial equipment is
reckoned to be worth $25 billion a year. Some bits of it may grow by 50 per cent this year.

Free of antiquated plant and bloated workforces, companies everywhere are coming out of
recession with the profite to pay for new techmology that will cut their costs further, and
the desire to introduce it. In the American car industry, one robot today can do the work of
uUp to six workers. Each employee costs $23-24 en hour in wages sad benefits. The robot can
do all their work for $6 an hour, including depreciation and mainteasnce. Many industries
slready have factories with islands of automated production for, e.g., painting, stamping or
welding by robot. But few outside Japan have yet linked those islands with computer
csusewsys to create what is known in the jargon as flexible manufacturing systems. Flexible
manufacturing's big attraction is that it lets tne same equipment work on several jobs at the
same time - by, for instance, dealing with three different styles of car body on the same
assembly line. That, by making smaller production batches profitable, changes old notions of
economies of scale. The next step is to link the computers involved in manvfacturing
processes to the computers a company uses for, say, stock control.

Whatever the industry or the technology, unions fear that yet mor> jobs will be lost.
The OECD estimates that 20,000 extra jobs will have to be found daily for five years to
reduce unemployment in the industrial nations to its level of 1979. And that is before new
technology displaces a single job. The silent hope of many bosses is that new technology
will spawn nev information and service jobs and create new (if different) industrial jobs as
costs are lowered and productivity increases. R2searchers at Warwick University * predict
that the percentage of the British workforce in manual jobs will fall to 49 per cent by 1990,
against 53 per cent in 1980 and 63 per ceat in 1961. Oth2r researchers conclude ** that new
technology will not necessarily produce more jobs.

Too many economists forecast unemployment rates by adding together productivity-growth
and growth in the labour supply. They reckon that, if new techrology makes workers more
efficient, the economy needs fewer of them, But in 1860-1960 Britain's working population
doubled, and output per worker trebled. The result was not mass unemployment, but a six-fold
increase in output.

Easy transition to the higher incomes and more leisure that new techrnology offers is
hampered in two ways. First, workers are not capitslists. If they were part-owners of the
firms they worked for, they could welcome inventions that displaced jobs; progress would
mean less work without ioss of income. While workers depend entirely on wages it is in their
interests to resist. Second, especiaslly in Europe, trade-union strength has insuiated wages
from market forces. .lew t=chnology does not sffect all parts of the economy equally, but,
because wage-relativities are not free to adjust, surplus labour from the most affected
gsectors cannot be smoothly abscrbed elsewhere.

So far, it is the hot, heavy and hazardous tasks performed by relatively unskilled (and
often migrant) workers that robots have taken over. But two American academics,
Mr. Pred Foulkes and Mr. Jeffrey Hirsch, *%* gee conflict between employees and management
growing as robots get smarter and threaten more than the rotten jobs.

Mr. Foulkes and Mr. Hirsch report that workers in Japan are beginning ton kick against
such heavy automation, even though Japsnese firms have tried to mske their robots less
menacing by calling thee after pop stars. Other countries need to take heed, especially
America, where only 10,000 robots are now in use but six times ss many are expected by 1990,
even on the OECD's narrow definitions. Robots with even rudimentary vision or tasctile sense
could displace 3.8m Americans from their jobs. In an internal report, Westinghouse, the
American engineering group that makes robots, already worries that "worker unres: and

* "Changes in the Occupational Structure of Employment” by the Institute for EZmployment
Research, Warwick University, April 1983,

#* "Work and Human Valuze: An Internstional Report on Jobs in the 1980s and 1990s" by
the Aspen Institute for Humanistic Studies and the Public Agenda Foundation,

#+* "pgople Make Robots Work™ by Fred Foulkes and Jeffrey Hirsch. Harvard Business
Review, January-February 1984,
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egabotage will be characteristic as people attempt to prove the new technology will not
wvork." Of 400 union contracts Mr. Foulkes and Mr. Hirsch examined, 20 per cent blocked
technological change.

How can bosses counter such fear and mistrust? Mr. Foulkes and Mr. Hirsch have some
hints. First, automate the swful jobs and new products ard processes. Employees are more
likely to welcome robots if they threaten only dull or dangerjus jobs. And automation causes
less trouble if it is introduced as part of a declared plan to expand capacity.

Second, companias introducing machines that will replzce jobs are advised to tell their
workers and line managers early. They should promise to avoid lay-offs, if possible, and
help those that have to be fired to find new jobs. Companies should also retrain workers to
be robot operators, technicians and programmers. In the American newspaper industry,
technologically redundant printers have been successfully turned into advertising salesmen
and journalists. (The Economist, 24 March 1984)
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Computers and the British worker

Computers are now a way of life - official, In the High Court last week
Mr. Justice Walton ruled that nobody could object to being asked to use a computer in the
course of their esployment. "It can hardly be considered that to ask an employee to acquire
basic skills as to retrieving information from a computer or feeding information into a
computer is something the slightest esoteric or even nowadays unusual,” he said. The judge
was ruling in a test case brought by the Ialand Revenue Staff Federation, which concerns tax
officers who claim that the change in work required to operate the new central PAYE computer
went beyond their existing terms of employment. Therefore, they claimed, it could not be
imposed on them without their agreement. Central to the dispute were employees' fears about
compulsory retirement, and nopes that the benefits of computerization would be shared with
the wvorkforce.

Many in ihe computer industry used to their everyday use, may find the argument
baffling. It hinges on the question of job security now being raised more and more wherever
computers are introduced. The judge, one feels, may have missed the point in his judgement.
Nobody, not even the IRSF was arguing about the use of computerization within the Inland
Revenue, It represents the most efficient way of storing the nation's tax data, but it may
well cause redundancies. The comparison between feeding bank card details into an automatic
till and storing or withdrawing information from a computer system is also a little tenuous.
Two component distribution houses which have recently switched from a manual order processing
operstion to computerization gave over time for staff training to ensure s smooth
transition. So, such transactions can be handlued both sensibly and sensitively,.
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No one can deny the benefits which accrue from applying computerization to all forms of
business, and especially one wvhere the data collected is so massive. What is required, as
the IRSF general secretary Tony Christopher observed, is an Act of Parlisment giving better
protection for workers. It would not be a path enabling employees to turn back the advance
of techmnlogy. But it would lay down the framework for a sensible implementation. The most
likely outcome at present is the sort of confrontations we have seen in Fleet Street over new
technology, whick simply cost money and never get settled. (Electronics Weekly,
8 February 1984)

How many workers can robots replace?

Autoworkers probably wom't like it but more robots will be working on their factory
floors than in any other industry. In studying the impact of robots on the US workforce, The
Futures Group, a management consulting firm in Connecticut, USA, said that about half of the
workers who might have been assumed to be available for employment by the year 2000 in
passenger automobile manufacture will be displaced by 25,000 robots. Except for this
industry, the impact of robots on overall levels of employment will be minor. Assuming that
the labor force grows to 134 million (from 110 million today) by the year 2000, and even if
500,000 robots were in place by that time, and assuming further that each robot could replace
five workers, unemployment would be no worse than at present, the management firm said.
(Industrial World, September 1983)

"Robots protect jobs"

Robots do not cut jobs, but protect job security, 3ritish Trade and Industry
under-sscretary John Butcher told the Cowmons recently. Answering a question from Labour
MP Dennis Skinner, Butcher said figures frow the British Robot Association showed a 61 per
cent increase in the UK's robot population to 1,152 by the end of 1982. He denied that there
had been a corresponding job loss. Experience suggested that robots improved
competitiveness, and thus increased job security, Butcher said. It was failure to use new
technology that was more likely to lead to substantial job losses., He added that ir 1981 the
number of robots per 10,000 people employed in manufacturing was 17.7 in Sweden, 8.7 in
Japan, 2.8 in Germany, 2.5 in the US, and 1.2 in France and the UK. (Computer Weekly,
8 December 1983)

RECENT PUBLICATIONS

Relevant UNIDO documents

UNIDO/1S.438 Technology and Market Trends in the Production and Application of Infcrmation
Technology by John Bessant

UNIDO/1S.439 Guidelines for Software Development in Developing Countries by R. Narasimhan
UNIDOQ/IS.440 Guidelines for Software Production in Developing Countries by H. Kopetz

UNIDO/1S.444 A Silicon Foundry to Service Developing Countries' Needs; A Preliminary
Approach by the UNIDO Secretariat

UNIDO/1S.445 The UNIDO Programme of Technological Advances: Microelectronics by the
Technology Programme of UNIDO.

UNIDO/15.446 Software Engineering: A Survey by W, Turski
ID/WG.412/1 New Microelectronic Technologies by J. L. Mason

ID/WG.419/1 Microelectronics Applications for Developing Countries: Preliminary Issues
for Concerted Action by UNIDO Secretariat.

UN/Economic Commiseion for Europe
ECE:ENG.AUT/12 P.oduction and Use of Industrial Robots
Part I: Trends in the Manufscture and Use of Industrial Robots
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Teleco-unicatjfoua for Development. Synthesis Report. (Geneva,
International Telecommunications Union, 19847, 9% pp.

While scknowledging that the subject is “understudied” and that fthere is a ‘“near
camplete asbsence of a general theory on the contribution of telecommunications to
socio~economic development,” the report points out that there is a literature, chiefly in the
form of case studies, which shows "some of the indirect benefits of investment in
telecommunications.” The acthors then proceed to review that literature, microeconomic and
macroeconomic, and to apply the findings to the problems of telecommunications development.
Their conclusion from this examinsation of the evidence is definite and clearcut:

"The studies carried out within the framework of the ITU-OECD project have clearly
demonstrated that investments in telecommunications and notably in rural telecommsunications,
are extremely profitable from an ecouomic and social point of view, and contribute in a
subtle but important way to improving both the quality of life in the rural areas and the
overall efficiency of rural economies. Investments in telecommunications are one of the
‘causes’ of, or contributing factors to, ‘'development' just like investments in education,
public health, roads or agricultural extension services, and the evidence accumulated in the
course of the ITU-OECD project confims the intuitive perception of a few planners and
development experts about the importance of telecommunications in the development process."

For the authors of this report, the evidence is plain and the point is proved. Having
said this, hovever, they turn to the complex problem of how the demonstrated need can be
filled and telecommunications benefits brought to rural areas. This can be done, the report
says, and it can be done relatively inexpensively by using new communications technologies to
build high quality networks that extend to even the most remote areas. What the report
proposes is the creation of a system called "GLODOM," an acronym combining "“global® and
"domestic.” The system would be based on four satellites providing global coverage and a
network of highly efficient earth stations located in the participating countries. The
satellites would be regionally directed and all of the countries participating would share in
their ownership. This system, the report eatimates, could be built for a total investment of
$1.26 billion, thus bringing “"telephone service to all the rural regions of the developing
vorld, even the most remote, for an initial investment cost which is practically similar to
that of telephone service in the industrialized countries.”

In this brief paper, the ITU and the OECD have opened exciting prospects. It is
compact, crisply written, makes skillful use of the available research and is thoroughly
plausible if not completely corvincing. This document carries the argurent about the role of
telecommunications in development well beyond the World Bank’s position. Telecommunications
do have a vital role to play in the development process, this report coancludes, and GLODOM
provides a way of building necessary infrastructures without stinting on investments in other
sectors. It is a syster, says the report, that "is a sound economic proposition and it will
benefit first of all the people living in the rural areas of the developing wvorld, who nave
beea almost totally left out of the development process."

Telecommunications for Development is available from the International
Telecommunications Union, Place des Nations, CH-1211 Geneva 20, Switzerland, paper cover, for
45 Swiss francs. (Excerpted from a review by John A. Swenson, in Development Communication

Report, March 1984 and reprinted by permission from The Chronicle of International
Communication, September 1983, Volume IV, Number 7. The Chronicle's address 1is P.O.

Box 2596, Washington, D.C. 20013, USA.)

Microcowputers in Development: A Manager's Guide, by Marcus D. Ingle, Noel Berge, and
Marc:a Hamilton (Hartford, Connecticut, Kumarian Press, 1983), 174 pp.

Microcomputers in Development: A Manager's Guide is a thoughtful, practical guide, full
cf excellent znd timely advice. 1Its merits go far beyond Third World applications, and the
book is recommended to anyone contemplating adopting microcompster technology in their work
or home, It is written in clear, easily understood English that avoids jargon and computer
doubletalk vhile plainly defining certain terms that anyone learning the technology must know
if they're to understand the medium properly. The only criticism I have is the choice and
format of the charts inserted into the text. They serve no useful purpose that I can see.
They are confusing and appear to be inserted because someone thought the book needed charcs.
They serve to complicate the message, rather than clarify.

Written from a manager's viewpoint, the book's underlying theme is the installation of
micros "to get a particular task done efficiently and profitably."” Microcomputers in
Development gets ite task done sdmirably by stickirg to particulars rather than
generalities. Unlike most other books on the subject which talk in global terms about
philosophical impressions of what the technology can or should do, or what they've been told
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they do, this book speaks froam hands-on expericace and illustrates successfu’ adoption. It
is orgsnized into five chapters: The Hanagement Potential of User-Friendly Microcomputers;
Hardware and Software: Keys ts Haintaining Utility and Diversity; Choosing a Microcomputer
for Use in Development Projects and Institutions; Installing, Using, and Maintaining
Microcomputers iz Development Project and Institutional Settings; and Representative
Applications in Development Projects and Institutions. Perhaps the most useful information
is provided in the Appendices, vhich include: How to Provide 110 Volts for Apple Operation,
Survey of Microcomputers in Deeloping Countries, Major Manufacturers aad Houses of Mardware
and Software, Bibliography, and Glossary. If one could obtain only one guide, this should be
the one to select. Available from Kumarian Press, 29 Bishop Road, W. Hartford, Connecticut
06119, USA, for US$12.75, paper cover. (Reviewed by Arlene Horowitz, Program Associate and
in-house computer expert at the Clearinghouse. Development Communication Report, March 1984).

Microcomputer Software Directory (Computing Publications, London, £40 plus £2 p+p).

Where can you find suftporn sitting next to continuous beam analysis? Or a football
pools prediction program next to a persona’ banking system? The answer is in Microcomputer
Software Directory, the latest hefty tcme from the publishers of the industry bible, the
Computer Users Year Book.

The new directory is the little brother of the International Directory of Software from
the same publishers and follows a similar format. Some 3,000 software packages are listed
for every conceivable microcomputer and operating environment under application, machine type
and by occupation. This last category is an indication of the importance of the so-called
vertical market in the microcomputer business. You don't just get a list of general
accounting packages, you get accounting packages for estate agents, fammers, solicitors and
so on. Under each product description, a complete technical specification itemising any
special peripherals required, the amount of RAM needed and the all-important cost are listed.

The only other criticism of this otherwise excellent reference book is the price - £40
plus postage and packing. This leads to the strange anomaly that many of the products,
particularly in the home computing section, cost less than the directory itself. The
publishers see their main market as corporate data processing shops which can lose that sort
of expenditure in their petty cash.

Apart from this criticism, the Directory is everything one would expect from the people
who publish the Computer Users' Yearbook, and it will doubtless join its other publications
on many a data processing department's library shelves. (Reviewed in Electronics Weekly 12
January 1984).

Robots and Robotology by R. H. Warring, Lutterwoth Press, pp. 128, £6.95

Robots and Telechirs by M. W. Thring, Wiley/Ellis Horwood, pp. 298, £27.50, pbk £12.50

If you want a straightforward and interesting account of what robois can do, then read
Robots and Robotology. It is a small, unpretentious book that packs a lot of information

into its pages. The author expresses himself clearly, and carefully explains the technical
terms that are used in robotics. Realising that not everyone is likely to be fsmiliar with
the detailed workings of the microprocessor, he draws the analogy between electronic and
mechanical switches to explain the step-by-step operation of a robot. This is a helpful
approach; all too wmany technical writers submerge principles beneath a torrent of
unnecessary jsrgon.

Professor Meredith Thring's book, Robots and Telechirs, is aiwmed at a more specialized
readership of research workers, manufacturers, students etc, and is somewhat overambitious.
He covers robotics, remote manipulators controlled by a human operator, and machine )imbs for
the handicapped.

Although the book covers too much ground for comfort, it does contain some very
interesting wmaterial. Who could fa’l to be intrigued by the pictures of the early
19th century fantasies of walking machines, or the experimental robot rig for sheepshearing
developed at the University of Western Australia? Most robots are pretty dumb and their
movements always follow the same predetermined path. A simple robot would be no use for
sheep; they neither come in standard shapes and sizes, nor remain still even when restrained
in a manipulator framse. Coasequently, the robot shearer has to modify its position to suit
the contours of esch incdividual sheep. A threa-dimensional model of an ideal sheep - known,
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incidentally, as a software sheep - is stored in the computer memory, and initial movements
of the robot are controlled by the model. However, as soon as sensors detect the exact
position and size of the sheep, error signals are generated which modify the position of the
shearing head. As a2 result, the contours of the sheep are followed with a high degree of
accuracy, and before long the sheep emerges fieeced and in one piece. The capital cost of
the equipment cannot be justified on any farm with less than 4,000 head of sheep, so the job
of the skilled sheep shearer is still safe.

Thring points out cthe danger in indiscriminate application of robotics; the smarter the
machines that we are able to build, the more care and thought we will peed to exercise in
choosing suitable applications. 1In some fields we will deliberately avoid the use of
robots. He identifies cids to the handicapped and work in hazardous environments as usetul
wvork for robots. Despite its lack of structure this is an interesting and thought-provoking
book. (As reviewed in the New Scientist, 22 March 1984).

Microelectronics in British Industry: the Pattern of Change (by Jim torthcott and

Petra Rogers, Policy Studies Institute, 1-2 Castle Lane, London SWIE 6DR, £25).

There is lots of talk about the ubiquity of microprocessors bu: few hard figures. For
Britain, the Policy Studies Institute (PSI) in London has gone some way to remedy that. It
first surveyed the use of micros by a sample of 1,200 manufacturing firms in Britain in
1981. Now it has released comparable figures for 1983, The results wmake fascinating
reading. Because they show the pattern and pace of change. And because, for the first time,
they contain considerable detail about the impact of the micro-revolution on jobs.

The PSI sample was constructed to allow the survey figures to be weighted to represent
all British manufacturing firms employing 20 workers or more. Judging from the survey
results, nearly half British manufacturers are now using (or about to introduce) micros into
their products or production processes. In 1981, only three factories in 10 were users. The
biggest rise has come in the application of micros to production processes, the percentage of
companies using them being up by nearly S50 per cent to account for over four in every 10.
Only one in 10 is tooling chips into its products, but even that is a gain of a quarter since
1981.

Why the lag in product applications? PSI cites a number of reasons, For one thing, it
generally takes longer to get a product application into preduction: an average of 25 months
from the time work starts as against 15 months for process applications. While the
microelectronics for some product applications (e.g., a control for an electric motor) can be
bought off the shelf, many cannot. Product users design and make a third of their micro
systems and have another third customized by outside specialists, getting only the remaining
third off the shelf. Process users, by contrast, buy in 59 per cent of their
microelectronics as standard catalogue items, and design and make only 6 per cent.

Also, not every product readily lends itself to the incorporation of micros: whereas a
motor car needs lote of devices to measure, monitor or control aspects of its performance, a
tin of beans does not. In Britain, roughly half the total output of manufacturing is
accounted for by basic products like foods, chemicals, metals and textiles; and perhaps
another quarter Ly relatively simple oncs, By 1983, companies in the PSI sample alone used
chips in over 100 different products - more than twice ss many as in 1981.

Even so, for British manufacturing as a whole product users were almost entirely
concentrated in just three industries: electrical and mechanical engineering and vehicles
(50 per cent, 28 per cent and 14 per cent of companies respectively). By contrast, process
applications were widely diffused, the proportion of users rsnging from 27 per cent of
companies in the clothing sector to 62 per cent of those in paper and printing.

Process spplications can be very simple: e.g., taking the form of CNC (computer
numerically coatrolled) tools. Altogether, 69 per cent of sample factories using micros in
production processes in 1983 were dJdoing so for the control of individual machines and
48 per cent for the control of single processes (and 81 per cent for either or both).
Integrated control systems were far less common: only 18 per cent of the companies using
micros for centralizec control of groups of machines and 18 per cent for the control of
several process stages (14 per cent for either or both)., Intriguingly, however, whereas the
proportion using micros to control individual machines or processes is expected to rise about
an eighth (to 92 per cent) in 1985, that using micros in integrated systems is expected to go
up by more then half (to 40 per cent).

There is undoubtedly snother factor behind the predominance of process as against
product aspplications. Process applications are often adopted gprimarily with an eye to
cost-cutting. Product spplications are generally geared to enhancing consumer appeal. On
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the whole, and especially in the recession years of 1981-83, it has been bigger companies
which have gambled on product applications. Indeed, the increase in product applications
during 1981-83 ceme predominantly in firms employing 500 people or more. With process
applic ioms, the increase came mainly in smaller companies, bringing their user rate up from
one s8i "h to one third that of the largest fims.

One point is clear. Use of micros rapidly gains momentum. Once a company does take the
plunge, it generally finds thke advantages greater {(and the difficulties no more) than it
expected and deepens its involvement. For example, companies which already had product
applications in production in 1981 used them in goods accounting for only about 33 per cent
of the total value of their output; by 1983, that had risen to 42 per cent; by 1985, the
firms say, it will top 50 per cent.

The PSI calculates that, at present, factories accounting for about 17 per cent of total
employment in British manufacturing have micro spplications in about 38 per cent of their
products (representing somewhere in the region of 7 per cent of the total value of
manufacturing output) and that these figures will rise to 20 per cent and 43 per cent
respectively by 1985. Similarly, companies accounting for 65 per cent of employment have
micro applications in 27 per cent of their production processes and these figures will rise
to 70 per cent and 39 per cent in 1985,

The impact on jobs

Fears that the micro revolution will decimate jobs have not been borne out. On the
contrary, even in the recession years of 1981-83 the loss in jobs due to the introduction of
micros has been remarkably small (though greater then expected by sample companies at the
beginning of the period). The sample results suggest that altogether in British
manufacturing micros led to a net loss of 34,000 jobs - a figure equivalent to only about
5 per cent of the total decrease in manufacturing employment during the two years and to
0.6 per cent of the total work force employed at the time of the 1983 survey. Some
17 per cent of micro users had job losses (totalling about 54,000 places); 13 per cent had
job gains (20,000 places); 69 per cent said that micros had had no impact at all on job
totals. The greater part of the net loss was absorbed in natural wastage, Actual
redundancies seem to have been about 12,000, half of them voluntary. Which helps to explain
another finding of the survey: only one factory in 17 ran into any real opposition from the
shopfloor or trade unions. Not surprisingly, job losses were greatest: in companies using
micros primarily in processes; among shopfloor personnel; and, on the shopfloor, among
unskilled workers. Proportionately, men and women were affected roughly equally., Less
obviously, not only the southeast and southwest of Britain suffered fewer job losses than
average but so did Yorkshire and Humberside.

Is this pattern likely to hold trve in future? Judging from the replies from sample
companies, net job losses in 1983-85 will be rather smaller: about 30,000, bigger net losses
smong process users being partially offset by a net increase in jobs among product users.
The PSI researchers think that the actual out turn may be less rosy. Two of the reasons they
cite are telling, First, companies have tended to underestimate job losses in the past and
have every incentive (to keep the peace on the shopfloor) to talk up possible job gains.
Second, the loss of jobs among firms using micros in process control will be accentuated if,
as expected, there is greater emphasis on integrated control systems.

On the other hand, it is possible that potential job gains are being underrated. As the
PSI researchers point out, second generation product applications of micros are more likely
to be fundamentally redesigned products - or even completely new ones - rather than minor
modifications of old ones (e.g., the substitution of san electronic for an electro-mechanical
control on a washing machine). Euch nev or radically improved product may need fewer hands
to put it together. But, of course, new or radically improved products should also win much
bigger sales. Admittedly, some of the losers in the competition masy be those domestic
companies that fail to innovate. But others could be today's importers and competitors in
third markets.

The PSI promises to throw light on how some of Britsin's foreign competitors are doing.
Comparable surveys of micro use in sanufacturing are being carried out by collsborstors in
Prance and West Cermany to sllow progrees in all three countries to be compared. The results
will be published later this year. (As reviewed in the Economist, 3 March 1984).

North Holland has recently launched two new journsle:

Microelectronics Engintering - An Internationsl Journal of Semiconductor Manufscturing
Technology, which will bring together in one publication, the results of European, American
and Japanese work in the repidly expanding field of microslectronic devices; its scope will
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include materials, methods and designs for microfabrication, processing and inspection for
microelectronic elements from centimeters to nanometres. It will be published four times a
year and the subscription rate is $85. (Available from Elsevier Science Publishers, P.O.

Box 211, 1600 AE Amsterdam).

Integration - the VLSI Journal: also published on a quarterly basis, this professional
journal will cover every aspect of the VLSI design and testing field including technical,
commercial, legal, socisl. educstional and managerial aspects. Annual subscription rate
is $88; available from North Holland Publishing Co., P.O. Box 211, 1000 AE Amsterdam,

The Netherlands.
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