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Twelve professional organizations and a nimber of experts from developed and 
developing countries accepted UNIDO's invitation to a discussion meeting on 
information technology 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 comsninities; education at the primary, secondary and vocational levels; 
communication infrastructure for dispersed groups; and dissemination of informa
tion on relevant technologies. 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 comsunicating 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 take 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 
will report on final preparations for the Conference.

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

G. S. Gouri 
Director

Division for Industrial Studies
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RECENT NEWS ARO EVENTS

OUTDO Mttini on inforwtion technology for development

ONI DO organised a weeing on 21-23 HarehlVBA^at ins «^headquarters in Vienna «rith 
representatives from professional societies V e t M r i i r V i e 4 m n a t i o n  technology area with an 
interest in the use of this technology t o i n  the developing countries; 
policy institutes actively engaged in s t u ^ m B  B e  iknl^Tecodfcnic and technological issues 
relating to inforwtion technology ipplied\pdn|p)(sfRre A  dewloping countries; voluntary 
groups dedicated to implementing action-oriented prograwes at the field-level in developing 
countries utilising information technology to proamte development; development and funding 
agencies interested in information technology as an inportant tool for developwnt; and 
individual experts from developing countries interested in the use of information technology 
for developwnt. The w j o r  organisations which participated are described below:

British Computer Society/Specialist Group for Developing Countries. 71 Gabriel's Road, 
London HW2 4DU, OK.

The BCS's Specialist Group for Developing Countries, which was formed in 1976, seeks to 
stimulate interest in developing countries' problems in applying computers effectively for 
the benefit ol their societies and economies. It is building an information base on computer 
applications in water resource aanagewnt, agriculture and forestry wnagewnt, 
transportation planning, financial planning and information wnagewnt. Forthcoming 
activities include a three-day workshop in London on Inforwtion and Science and Technology 
for Developing Countries (J u w  1984) and a two-day conference and workshop on the Dse of 
Microcomputers in Transport Planning and Traffic Hanagewnt in Developing 
Countries (July 1984) as well as a "Computing for Agriculture" Symposium to be held from 
28 June to 3 July 1984. The Group publishes a quarterly Newsletter which can be obtained 
free of charge from Ns. J. Allen, Liaison Executive, British Computer Society, 
13 Hansfirld Street, London WDt OBP.

Centre Mondial Inforwtique et Ressource Hunsine. 22 avenue Matignon, 75008 Paris, France.

The Centre was founded in 1980 as a centre of research and experiwntation in the use of 
computers in human developw nt, particularly as a w a n s  of helping the disadvantaged towards 
a modern economic and social life. Research prograaws focus on technological developwnts 
necessary to support new applications e.g. «sicro-conputer uses in teaching, training, medical 
care and agriculture. Experiwntal prograaws convert these new technologies into practice. 
Public "outr*ach" prograaws seek to involve the largest possible public in the culture of 
the computer.

Commonwealth Secretariat/Conmonwealth Science Council (CSC). Marlborough House, Pall Mall, 
London SW1 5HX, UR.

The CSC is an intergovernwntal organisation open to member countries of the 
Cowonwealth and consists of scientists and civil servants from those countries. The 
Cowonwealth Secretariat CSC has forwd a working group on the w n a g e w n t  of technological 
change that will study the existing and potential impact of inforwtion technology on the 
economies of Cowonwealth countries and identify policies to facilitate adjustwnt and 
applications of software. The ComaoN eslth Secretariat's Industrial Development Unit has 
been recently involved in a study of computer-aided engineering for India's automobile 
industry, a study on wnufacturing consuwr electronics in Malaysia, and a consultancy on 
establishing an electronics industry in the Caribbean area. A workshop in Kuala Liaapur on 
industrial microprocessor applications is planned for 1984.

Council on International and Public Affairs. 777 United Nations Plasa. New York.
New Vorlc 1M17.-----------------------------
This is a private, non-profit organisation which also provides secretariat services to 

the Intermediate Technology Developwnt Group of North America, and works in close 
association with United Nations organisations. It is also working in close collaboration 
with the International Centre for Law in Developwnt, a group of third world lawyers and 
social scientists concerned with the impact of teehnology on socio-economic change in 
developing countries. The Council has been involved in several studies and surveys related 
to the application of nicroelactronics in developing countries such as a study on govsmwnt 
policy and industrial developwnt in electronics in India, which was published by RFI, Lund



(let below), or • study prepared Cor DMITAK on "Fronti^r Technologies, Developing Countries 
and the United Rations system after Vienna". It has also undertaken several studies for the 
United Rations Centre on Transnational Corporations on microelectronics and related advanced 
technologies. A dossier on sone 15 Rorth American semiconductor companies was prepared in 
1980.

IFIP/ICID, 3 rue du Marché, CH-120* Geneva, Switzerland.

The Committee on Informatics for Development (ICID) is a special cowit tee set up by the 
International Federation for Information Processing (IFIP). It is concerned with the 
methodology of applying appropriate informatics to development, fostering interdisciplinary 
activities, identifying and studying technical problems 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 organisations to provide financial 
assistance for scientists and specialists from deve.jping countries to enable them to attend 
scientific meetings, it prepares publications on the use of informatics in developing 
countries and it organises enchanges of scientists and specialists between developed and 
developing countries.

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

RPI is an interdisciplinary research unit directly under the governing board of the 
University of Lund. Its main research interest is in science, technology and society.
Current research projects relating to the application of microelectronic technologies in 
developing countries include studies on the technological trends in microelectronics and 
biotechnology and their challenges to the third world; a comparative study of the Indian and 
Chinese experience with the scientific and technological information systems for 
development ; s study on information 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 Brasil.

UK Council for Computing Development (UKCCD). Charles Clore House, 17 Russell Square, 
London WC1B $DR, England.

UKCCD was established in 1981 to direct and co-ordinate support for developing countries 
in the development of their own computing capacity. It advises developing countries in the 
creation of cDeputing strategy, and organises training and education prograames appropriate 
to their needs. It is a professional, independent, non-profit-making organisation funded by 
its members. It will organise a training course on the establishment and manageswnt of 
information technology training centres aimed 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 * June to 20 July 1984. It publishes a Bulletin which is 
distributed free of charge and is issued three tisms a year.

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

This is a voluntary organisation which was created in 1959 by s group of scientists, 
engineers and business people with s sense of social responsibility. It has since grown into 
a M j o r  private, non-profit organisation that provides technical assistance to people and 
groups in more than 100 developing countries. VITA seeks practical ways to bring the 
benefits of modern technologies to communities at village level. It operates a documentation 
centre, soon to be accessible via computer to provide technical information in response to 
queries. VITA emphasises the use of microcomputers in coanmmication applications such as 
information retrieval from remote data bases, for example via networks such as Tymnet and 
Telenet, and using alectronic mail services and computer conferencing. The latest venture in 
this connection is the design, launch and operation of a low-earth orbit satellite for third 
world coamunicationa. (See slso Microelectronics Monitor Ro. 8, page 95.) VITA publishes s 
quarterly newsletter "VITA Hews", which is distributee free of charge.

The conclusions sod recowendations as approved by the meeting emphasised the need for 
exploring the possibilities of consultations, co-operation and joint action in the areas 
listed below:

- Information technology for integrated health care in rural coanuinities;

- Informs’ ion technology for primary, secondary and vocational education;



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

- Disseaination of infonsation on technologies of relevance to developing countries;

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

- Cogitation of an inventory/library of software packages applicable specifically to 
■eet developing country needs.

The weeting also appreciated 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 creating an international roster of scientists and 
technologists working at the leading edge of information technology thus mobilizing 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 proposal relating to the establishment of a silicon foundry to service the 
developing countries' needs and the designs originating from these countries was extensively 
discussed and it was agreed that the setting 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 
Developsmnt was endorsed.

The meeting recommended that UNIDO take further initiatives to pursue and promote the 
various actions recommended and to draw other interested organizations as well as 
United Nations agencies 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 microelectronics 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; coaaaunications/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 organizations taking part in the meeting 
included the Arab Industrial Development Organisation (AIDO); Organization of Arab Petroleum 
Exporting Countries (OAPEC); Arab Fund for Economic and Social Developsunt (AFESD); Arab 
Industrial Investment Company (AIIC) and Avab Standards and Metrology Organisation (ASMO). 
Countries in the region represented at the meeting were as follows; Egypt, Iraq, Jordan, 
Morocco, Qatar, Saudi Arabia, Tunisia and United Arab Emirate*. (Also represented were 
UNESCO and ITU.)

The meeting, which was the first of its kind for Arab countries, revealed that several 
countries in the region were already engaged in activities related to microelectronics and 
that awareness of the benefits to the region of the technology existed. Howsver, there was a 
general lack of information on the activities being carried out in the various countries of 
the region. It was therefore recosmmnded that a newsletter on microelectronics be published 
periodically. As regards the devclopamnt of software, there was a need for training, 
particularly on-the-job training and the meeting recommended that seminars and workshops 
focusing on high-level software developawnt in the region be convened; and training 
programmes be organized in institutions within the region and outeide.

Another topic of high importance for the region was arabisation and standardisation; in 
this connection it was recommended that a task force consisting of computer specialists, 
linguists and standardization specialists be established to survey and assess the existing 
efforts of arabization; identify the specific diawnsions of arabisation, draw up a phased 
progressas of activities and identify the necessary funding for the proposed activities.
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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 manufacture 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; a feasibility study be 
made. ECWA jointly with UNIDO were asked to promote a regional network of Arab countries in 
microelectronics with ECWA acting as the focal poi.ic.

United Nations Comittee for the Co-ordination of Information Systems (ACCIS)

The ACCIS secretariat, which took over some of the work programme of the now defunct IOB 
(Inter-Organisation Boa.d for Information Systems) was set up in March 1983. The Secretariat 
is located at the Palais des Nations, 1211 Geneva 19, 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) as well as a meeting of three technical panels to discuss (a) computer-based 
communications, (b) compilation of a register of development activities, and (c) access to 
United Nations databases.

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 i invened 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 include: artificial intelligence, micros in 
education, computer graphics, and database comtruction. (ASIS, 1010 Sixteenth Sc. N.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 on Alternatives in
Developamnt (IDPAD), which is jointly supported by the Dutch Ministry of Foreign Affairs and 
the Indian Ministries of Finance and Education. As part of this, a project is being
implemented on the impact of microelectronics on the worldwide restructuring of the 
electronics industry and its implications for the third world industrial policies in this 
field. The project activities will include research based on company and expert interviews 
in the United States, Japan and Western Europe as well as s few select locations in
South-East Asia. The purpose is to contribute to a better understanding of the overall
perspectives for electronic manufacturing in developing countries with a fairly developed 
industrial base. (Institute of Social Studies, P.0. Box 90733, 2509 LS The Hague,
Netherlands.)

Center of the International Co-operation for Computerisation (CICC)

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

*/ There ia no general agreement as to the definition of the term silicon foundry but 
basically it refers to a facility which accepts designs to be fabricated according ro a 
standard set of specifications. Other names known in this connection are "customer-tooling", 
"customer-owned tooling" or "design-rule businesses".



Symposium on the application of c w p m t r t  in manufacturing operation»

Thia symposium ia jointly organised ly the Aaian Productivity Organisation (APO) and the 
Hong Kong Productivity Centre and is scheduled to take place on 28 Hay to 1 June 1984 in 
Hong Kong. It will review the latest position in cooq>uter technology and its application in 
aunufacturing processes including NC i achines, flexible manufacturing syetesii, robots etc. 
and to study the pros and cons of their introduction and usage. (APO, 4-14 Akasaka 8-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 organised by the 
Electronic Industries Association of Korea (EIAK). It will be sponsored by the Ministry of 
Conmerce and Industry, Republic of Korea. In addition to the exhibit which will cover the 
whole range of electronics, inclusive of consumer products, coaiponents 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-ka 
Hoehyun-dong, Chung-ku, Seoul, Korea.)

SEMI00H/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 materials and 
equipment. The show is sponsored by the Semiconductor Equipment and Materials 
Insitute (SEMI) USA. Technical sessions covered subjects of patterning, materials and 
thermal processing and interconnections and features some 30 speakers from top industry 
management as well as research. (See also report in "Market Trends and Company Hews'', 
page 21.)

NEW DEVELOPMENTS

Gallium arsenide devices make headlines

GaAs has been much in the news 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 technology. In the United States and Europe, the bulk of the research 
and developatent in GaAs is carried out by the sutjor defence companies while Japan, with 
Government support, is focusing its research on the uevelopswnt of very fast supercomputers. 
In a recent report "Cigabit memories and Logic" by Mackintosh International, the market share 
of high-speed circuits is shown to be rather low at 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 arsenide gate array 
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 African company, Harris, has 
meanwhile introduced a sauller 170 gate array which will be commercially available in the 
course of 1984.

In Canada, research and development for a processing technique for GaAs transistors is 
being csrried out by high-technology firm Optotek Ltd. on a $1 million contract from the 
Department of Cosssunications; the cotqiany will also identify applications of the technology 
for Canadian users. Canada is one of the few world sources for the relatively rare element 
gallium, so it may have an advantage in producing the transistors.

Plessey, UK will invest 150 million in a new subsidiary for developswnt of CaAs 
technology with £22 million devoted to research.

ford Motor Co. USA plans to produce CaAs chips in 1985 both for internsl needs and for 
outside sale.

RIPA AB., a member of Ericsson (Sweden) telecoasscnciations and electronics group has 
developed CaAs transistors three to five times more rapid than conventional silicon 
transistors. So far, work on the CaAs transistor has been focused on products such as photo 
end laser diodes for fibre optics and loir-noise metal aemiconductor field effect transistors. 
(Compiled for the Microelectronics Monitor from Confuting; Computer Weakly; Canada Weekly: 
Eleccronice: and the Swedish International Press Bureau.)



Superconducting chip»

Where is chip technology besed on super-conducting Josephson junctions going? Not very 
fsr in the west. IBM was the first to bet that Josephson junctions and the so-called squid 
devices linking then together night torn 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 
switches 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 one to another. Being relatively power-hungry, ordinary 
circuit eleaKnta give off considerable 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 power that a computer using several million would produce only a few watts of heat. 
The reason is that they exploit a curious phemxaenon. When cooled to temperatures close to 
absolute zero - minus 273* C - certain materials (though, oddly enough, not copper) become 
superconductors: an electric current flows through then without Meting any resistance. But 
therein lies one rub. Keeping circuits at teaq>eratures close to absolute zero is no fun. 
Moreover, the junctions sre fragile and difficult to tool into working devices. IBM decided 
that the business of trying to overccme these drawbacks was taking too long, and that 
improveawnts in conventional silicon and gallium arsenide chips were eroding the potential 
payoffs.

The Japanese evidently think that their wizardry at adapting technology and tooling it 
into production lines can handle problems that daunt the Americans. They have been nuking a 
series of incremental but significant advances which, tome 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 coaqiany, NTT. They have been working on a 
special type of Josephson switch simed at solving a problem bedevilling fibre-optic 
comaninciationa. The problem 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 using them involves cumbersome 
extra signal boosting down the fibres. NTT'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 Miti's own Electrotechnical Laboratory reckons it has already gone beyond the last 
IBM achieveaunt on Josephson-junction awawry chipa. 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-based Josephson devices, is working on 
gate-array 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 
14 gates - saull beer by the standards of conventional silicon chips (which can manage 
10,000). But the company's scientists think the technology could be pushed to 100 gates even 
now, and perhaps to 3,000 in two years' Line. For critical parts of supercomputers, like 
central processing units and outlying memories which have to handle partially-formed results 
of calculations in quick auccev.';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 rwfrigeration needed to achieve superconductivity. Its scientists have 
developed a squid device that works at temperatures 17* C above absolute zero which, they 
reckon, is a big improveawrt 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 awasuremant 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 minerals. Perhaps the most grandiose of Japan's current projects in 
superconductivity is its plan to store electricity in the form of a constantly circulating 
current of some 400,000 amps in the coils of a magnet. The Japanese calculate they can shave 
90 per cent off the refrigeration costs that would otherwise be entailed by entombing the 
thing 300 feet underground in a man-made network of caves. (The Economist. 7 April 1984)

IBM reveals high-speed 64K

IBM researchers at the T. J. Watson Research Centre have developed an experismntal 
64,000 bit coa^uter memory chip that works with unprecedented speed - between 16 and 20 
billionths of a second (nanoseconds). The new chip was fabricated and tested at IBM's 
general technology division facility in Burlington, USA. Most 64,000 bit chips - 64K-bit as 
they are commonly called - range in access speed from 70 to 300 nanoseconds (NS). Access
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•peed is the time it takes to 'read* a bit of information from a chip* The IBM chip achieves 
its performance through new design concepts and innovative circuitry, including:

- A self-timed 'sensing* circuit that permits much faster chip operation than is 
possible with conventional circuits;

- An improved 'address buffer', which allows the chip to 'read' information quickly, 
the address buffer detects the location of 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 sise is 1.7 micrometres (millionths of a metre), and the 
:hannel length is 1.2 micrometres. Memory cells are 292 square micrometres.

The technology used is M-channel metal oxide semiconductor (NMOS), field effect 
transistor (FET) single-level metal single-level polycide. Access t im e » tested range from 
16-20 NS at 5 volts, cycle time is 30 MS. Physically, the chip consists of four 16K blocks, 
or quadrants, of memory cells with associated row and coluam decoders in adjacent blocks. 
During access, each 16K block has one row 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 
satellites, 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 possible to transfer the entire text of 
the Encyclopaedia Britannica between two word processors in different locations in less than 
one-third of a second, or connect 50,000 computers via a common cable without any loss of 
transfer speed. (Science and Technology. SIP, March 1984)

Japan has 8-i nch 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-Etou 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 conmon 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 situation. It will be some 
time before the industry can use these large wafer sizes". A spokeswoman at silicon wafer 
manufacturer Monsanto said: "Production equipment manufacturers usually like to stay ahead 
of silicon wafer manufacturers, but there is still little 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 ICO kilograms, during each operation. (Computing. 9 February 1984)

Mitsubishi reveals plastic chip design

Mitsubishi Electric of Japan has announced the development of a comp’er.ely plastic 
256 Kbit dynamic random access memory (dram) chip. Mitsubishi claims the chip will reduce 
production costs to a quarter the level for conventional ceramic devices. The chip will also 
be slightly smaller and use a 1.7 micron circuit channel width.
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A Mitsubishi spokesman said manufacture of the new chip was amde possible by using a new 
'bit-line shielding scheme' which improves circuit design and patterns. The spokesman 
stressed that mass production of the new chip is still 'way ahead' 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 
sice chip, 5-10 mm smaller than those of other sukers, and equivalent to e. lead of several 
months over its competitors. (Computing, 1 March 1984)

Japan breaks the megabit barrier

Four Japanese companies last week announced that they have developed a tiny silicon chip 
capable of storing one million pieces of information - four times the capacity of chips now 
available. The new megabit chip is thinner than a human hair, with the surface area of a 
drawing pin. The announcement was made at the International Solid State Circuits Conference 
in San Francisco. The companies involved are Toshiba of Kawasaki, Hitachi Central Research 
Laboratory of Tokyo, NEC of Kanagawa, and NTT Atsugi Electrical Communication Laboratory of 
Tokyo. The specifications are iaq>ressive. The chip can store 128,000 letters and numbers or 
about /5 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 Fairc'.iild Company in California, less than 1 per 
cent of the tass - 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 that other
companies, including several from America, will announce similar one megabit chips later this
year. Re predicted chat four megabit devices - silicon wafers that could carry half a 
million letters and ninrt>ers - were a few years down the road. The largest capacity chip now 
available is 256K.

In another breakthrough in semiconductor manufacture, a company in Silicon Valley
announced last 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 microscope and takes less than half a second to look at any spot on a silicon 
wafer. It can detect defects as email as one thousandth the size of a hvssan hair. KLA 
claims that it will be saich more accurate and faster than human inspectors - it could 
therefore put a lot of people out of work. The machine's memory is programmed with a 
"snap-shot" of what the perfect semiconductor wafer should look like. (This first appeared 
in New Scientist. 1 March 1984, Che weekly review of science and technology.)

Japan to build 100 megabit chip

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

Jspan's Ministry of International Trade and Industry (Miti) has welcomed the proposal 
saying that the basic outline of the project is now being discussed. But according to 
industry sources Miti’s role is likely to be limited to co~ordinat;on. Japan's fiscal crisis 
is severely curtailing ith ability to fund projects like this - a reversal of past practice. 
There has so far been no indication as to which companies might participate.

Tanaka's group has forecast the total very large scale integration market, including the 
100 megabit chip, could be worth approxiamtely £3.5 billion by the year 2000, requiring 
productioi. volume in the region of 10 billion chips annually. The study group has determined 
that the key technology which must be developed to manufacture the 100 megabit chip is an 
advanced ultra-fine etching technique, 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 metal oxide semi-conductors, in order to keep power needs to a minimum. 
(Computing. 8 March 1984)

One billion transistors on a chip!

The anneal rate of increase in numbers of transistors on a chip is slowing as 
theoretical limits are neared, but there яму be a billion oy the year 2000. It could ¡.«pper. 
by the turn of the century, according to Jasms Meindl, director of Stanford University's 
Centre for Integrated Systema. Meindl'a forecast esme 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 millimetres on a side. Moreover, these 
integrated-circuit chips, random access memories that store 262,146 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 liturgical requirement of 
integrated circuit meetings since Gordon Moore of the Intel Corporation formulated ''Moore's 
law" in the mid-1970s. Moore observed that the number of transistors on a chip had been 
roughly doubling each year since Texas Instnusents 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 3 
years. A continuation of this trend would find integrated circuits of over 10 billion 
transistors by the year 2000.

Heindl'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 nimber 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 that 
engineers are approaching a number of theoretical and practical limits on the minisnas site of 
transistors. Their situation is like that of a 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 sixes rsnging from 1.3 to 2.5 micrometers. The minimum feature site 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 reach minimum feature 
sixes 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 recognise speech

An Australian computer scientist is developing a prototype speech processing chip that 
could lead to much improved perfonssnce from speech recognition products. At present speech 
recognition is relisble only with small vocabularies - less than about 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 a much more 
powerful product than existing ones is a dedicated chip incorporating the highly specialised 
mathematical formulas, or algoritfsss, used in decoding speech and matching the spoken word 
with the stored version.

No existing speech recognition product uses a dedicated chip, although Texas Tnstrumants 
offers an add-on board to its Professional 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 
enabled TI to cut the price of speech recognition below the previous cos m o o level of 
£10,0(>0. The board coats just $2,600. The speaker has 50 choicas of word at any time, end 
the aachine car recognise short sequences of words so long at each one is clearly 
articulated, with a pause between each word. (Computer Waefcly. 8 December 1984)

Materials in Electronics

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

The direction of development was illustrated by Dr. K. Odagave of Toshiba at the Society 
of Chemical Industry’s recent London conference on Chemicals and Materials in Electronics, 
when describing device and process technology trends for Si VLSI and CaAe ICe. Toshiba have 
developed new VLSI process technology which does not use photo-rvsiet materiale and usee u.v. 
laser excited chemical reaction; this has led to the discovery of the new technique of 
radiation damage-free resistless etching. A major advantage is that the resistless etching 
process requires only one step as against 7 required in the present semi-conductor etchii* 
processes. Toshiba believe that CMOS will bo the most important technology in VLSI for two 
reasons: (1) low power consumption, makes high integration of millions of transistore on a
chip easy without heat and reliability problems; (2) micro-fabrication technology brings 
about a short one jt channel length for tranaistora in CMOS VLSI which greatly improves CMOS 
speed, until now the only CMOS shortcoming.
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Among the exciting contributions in the Exhibition held on the evenin' before the 
conference were those by Philips, Pleasey end by ICl's new Electronics Group it conjunction 
with Joyce Loebl, all deaonttrating in one way or another the properties of new devices, 
chemicals and polyners. for example ICI showed high performance polymers including 
polyphenylenes which like the polyenes whose best known member is polyacetylene, are 
conducting polymers, as is phenylene sulphide a good, easily processed conductor. They also 
showed liquid crystal dyes and phthalocyanins which are conductors with an unusual set of 
properties to choose from, as well are anthraquinone dyes with photoresist qualities. 
(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 M y  result in increasing emphasis in the wafer 
fabrication (silicon foundry) operations. A recent UNIDO study on the approach for 
establishing a silicon foundry in a developing country also looked at this interesting 
development.

The following extract of an article, although it was published some tine 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 comparable 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 Mnufacture of high volume circuits such 
as memories and microprocessors. But now, thanks mainly to advances in design software, 
specialised electronics can increasingly bridge the gap between fully customised ICs and mass 
production standard parts. The importance of this development can be illustrated by its

r
redicted growth rate. Market analysts believe that this will be in the region of 
D per cent annually, and that it will accelerate to the point where semi-custom circuits 

will account for over SO per cent of the semi-conductor business by the end of the decade. 
Impressive statistics by any standards.

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 aside by the microprocessor. 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 a movement away from standard parts to supplying design/manufacturing 
services for specialised chips. Most vulnerable to the competition from semi-custom ICs are 
TTL and CMOS s m II 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 d ilu te e  in which 
semi-custom electronics can flourish; the cost advantages of higher levels of integration 
are well known. This means 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 
approaches. They reduce sise and power needs which, in turn, reduces packaging and power 
supply requirements. Systems can therefore weigh less, cost less and have increased 
reliability. Fewer parts leads to a reduction in goods inwards checking and stock control 
problems. But most important, semi-custom allows s m II volume producers to more readily 
achieve the standards of their large volume counterparts. Another important feature of 
semi-custom circuits is their ability to protect the proprietary nature of a manufacturer's 
product, by providing increased design security...

So just what is a semi-custom circuit? There arc two distinct types: gate arrays and 
standard calls. To data, the gate array has created by far the biggest impact. It has 
generally acknowledged advantages over other semi-custom approaches, for example shorter lead 
times to prototypes (less than three months) and lower mask costs.

Gate arrays now have many logistical advantages over cell libraries and are available in 
a wider range of technologies, such as emitter coupled logic (ECL) for very high speed 
applications, and CMOS for low power and high density. Furthermore, they are the simplest 
form of semi-custon and this makes their use popular among designers...
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One reason for Che 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 wore 
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 a hurry and 
'glitches' to be fixed quickly.

On the other hand, 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 developsMnt times and costs considerably; typically around three months to prototype 
is the time scule involved. This CAD backup is now of such 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. In high 
volume, this can reduce packaging costs. Against this, gate arrays present definite 
advantages in testing and assembly, since the test set-ups can be standardised. The work 
involved in setting up teat and assembly to cope with a unique die size may impose a 
significant cost on cell-based chips in low volumes. If there is a significant amount of 
linear circuitry or LSI functions in the design, the cell-based approach scores over gate 
arrays, particularly where a limited asKMint of memory or linear interfacing or both is needed 
in a single chip. Gate arrays with linear capability are few, and are specialized in 
nature. There is also little in the way of gate arrays with on-board memory, although a 
number of parts are promiced...

While the battle for pre-dominance rages between gate arrays and standard cells, the 
battle for the dominant technology has all but been won. The mijor semiconductor
manufacturers have already decided that CMOS will be the auijor technology for very large 
scale integration (VLSI) applications during the next decade. CMOS provides higher levels of 
noise iamninity than equivalent technologies. Also it uses less power, which means chat 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. For this reason, CMOS allows for greater forward expansion in the level of 
integration. So CMOS has asserted itself as the primary semi-custom technology. Other 
technologies such as (MOS, current injection and current mode logic (CML) will still have a 
role, albeit in more specialized applications, and will be improved to compete with CMOS...

How can one exploit semi-custom? To 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 encounter many obstacles in selecting an 
an-.-oach. For example, three years ago there were only a handful of suppliers producing a 
small number 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 is as varied as 
their products and, in a comparatively fledgeling industry, good advice is hard to come by. 
So consider several aunufacturers before making a choice. Ask each about the technologies 
available, the minimum drop quantity (especially important for amaller companies) and the 
extent of the CAD tools available (important for efficient design and fast turnaround). From 
the user's point of view, a licensed second source it an ideal aolution, 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 viable in your application 
is cost. Cost can be broken down into 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 hiaiself. This can go uc to a certain limit, roughly 70 per cent, 
imposed by the manufacturer. Production costs, in lower volumes, can be significantly 
influenced by a minimum fee per year required by certain vendors. This fee is payable 
regardless of the number of parts ordered up to a pre-datermined maxismm.

(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 trend* in semi-custom ICa. (Source; Mackintosh International, 
a* quoted by Texas Instnnsents).

Sami-custom push by A SEA

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

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

The Swedish company's initial market thrust will be at customers who are not looking at 
high quantities of complex chips. For the first steps into DOS, 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 initial quantity of processed wafers from which 
should coam 2,000 devices. Customers also become members of the ASEA Hafo DDS club. 
Densfits include access to ASEA Hafo's CAD system at special rates, and access to what the 
company describes as inside information.

To design direct onto silicon, ASEA Hafo has developed a system called Mosart, an 
automated CAD software package. This comprises a library of digital and linear functional 
blocks. The company reckons it will ease the way into defining a custom circuit. The cells 
are placed onto a screen, the interconnections defined, and the data then transferred to the 
computer. The system will run on various low-cost terminals, says a company spokesman. 
(Plectrumice Meekly. 23 Nove-iber 1983)

TI to comcemtrate semicustom efforts on CHIOS standard-cell line

Mow that it has agreed to second-source gate arrays from Fujitsu Ltd., Dallas-based 
Texas Instruments lot. plan to focus its semicustoarchip efforts on its 5-mo nth-old 
tempiamentary-MM standard-cell H i m , says Walden C. Rhines, senior vice president in TI's 
Semiconductor Croup. Much of TI's gnte-array efforts will now bs concentrated on the Fujiteu 
erreye, ha adds. Under the contract, announced thi* month, TI receives a nonexclusive 
world-wide license to make end markst Fujitsu's bipolar arraya (ranging from 240 to 1,100 
gataa) and C-M08 array* (440 to 8,000 gates). In return, Fujitsu can get TI's
computer-aided-design software package, Transportable Design Utility. Also, Rhines says, a 
tramalstor will be used to automatically convert customers’ array designs between TI's CAD 
package and Fujitsu's own design software, known as Fujitsu Logic Description Language. 
(Electronic». 26 January 1984)
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Syntek open* « a i  centre in SE A»ii

The first VLSI semiconductor design centre in South Esst Asis hss been established by 
Syntek Design Technology in the Hsinchu Science Business Park in Taiwan. David Wang,
Syntek's general manager said his firm had signed an agreaaent with Honeywell's subsidiary, 
Synertek Far East Design Center, to transfer VLSI design, technology including standard cell 
design technology, the data base for such design approach and related CAD technology. 
Richard Abraham, president of Synertek, said the US firm agreed to the technological 
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 prograaae
aimed at establishing 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 terminals 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 based
on existing technology developed for their CMOS RAMs. Presently the T61 5G family offers
arrays up to 6,000 gates with a typical delay of 2.5 ns. The arrays use the same technology 
as the 16K RAM family; a 3pm silicon gate process with two metal layers for the 
interconnects. By the end of this year Toshiba will be able to offer the TC17C family; 
arrays up to 10,000 gates with a 1.5ns delay using a 2jm process (developed for the 64K 
RAMS). Toshiba expects that sales or gate arrays will reach 130 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 technicrl 
officer at start-up company Encore Computer, gave the Second Annual British Computer Society 
Jubilee Lecture, sponsored by Coaputer Weekly on 14 March 1984. Bell was reaponsible for 
DEC's PDP -4, -5, and -6 minicomputers, and also worked on the PDP 11. He is a 
widely-published author on cosqmter architecture and design and holds several patents in the 
coa<puter and logical design area. Reprinted below is some of the suterial used by Bell in 
his lecture at the Royal Society in London.

Bell's lecture is entitled "C'vnputer Evolution". The abstract for the speech is as 
follows: since the ENIAC, the early Manchester machines, and EDSAC, computer developaMnt has
been evolutionary. Revolutionary circuit technology has provided new structures following 
the time-worn path. Can the new fifth generation, 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 semiconductor and electro-amchanical peripherals because 
they are so inherently universal (i.e. programmable). In fact, many more products can be 
bnilt than with the mini. Let's totally ignore the products such as cars, instrusmnts, 
testers, etc. that ead>ed a computer in a larger product and whose prisury function is not 
information processing. When PABXs and telephones compute and store information, they too 
must be considered as part of the computer industry. That is, there can be aubstitution 
among personal computers, gasKs, terminals, typewriters, computing telephones and so on when 
they perform the same function as general purpose computers. The rapidly evolving high 
density semiconductor and magnetic recording products are clearly high technology, 
representing significant inveatsMnt, 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 a generic product are negligible, 
especially when compared with previous computer generations such as the minicomputer which 
desunded a comparatively large nuart>er 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 prograaaaer to buy and load a version of 
Unix and one or two helpers. There are about 100 groups of one to a oosen or so engineers
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who «re building workstation* for various engineering and busines* professionals. Design 
consists of assembling the following:

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

- appropriate 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.

Each new start-up company believes its product and business plan will beat Apollo, one 
of t'te first entrants into the high performance workstation market. Just after going public, 
Apollo was valued at il billion in the fall of 1983, on annual sales of less than 
ilOO million with less than 1,000 employees. In contrast, DEC has a valuation of about 
Ì4 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 start-up date, which is usually one to two years after Apollo (when systems were easier 
to build), and the current a»nth's annual shipamnts. 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 order of magnitude greater than any optimistic 
projection of the market. This valuation does not include the established coaq>anies, such as 
IBM, whose values are approximately equal to sales and who may believe workstations are 
mainstream products. Thus today's asseisbly operations that permit this great overstatement 
about hi tech are at the root of what is surely to be one of the largest corporate 
re-evaluations in the history of America*, business. The only barrier to entering the 
industry as a board, 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,
environment, communications links and languages. De facto standards by yarious manufacturers 
provide the most important standards. These include microprocessor architectures, buses, 
peripherals-, operating system* and application 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 
Rational 32032) and memory chips ( 16K through to 64E through to 256K bits/chip);

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

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

- hardware systems are particular to the structure, but usually use Multibus form 
factors;

- operating systems (Basic through to CP/M through to MS/DOS through to Unix);

- languages (Basic through to Faecal through to C);

- generic applications (e.g., word processing, spread sheets);

- vertical applications within various professional and intellectual domains (e.g., 
accounting, structured design, project scheduling).

Large vendors such as DEC and IBM treat computing as a substitutable coammdity in a 
ccoplate market place. Computing can be traded off among the personal, shared darertsMntal 
mini, mainframe levels over a price range of $1,000 to $1 million. (There is evidence
that growing use of personal computers increases the need for mainfrasM* by giving more users 
access to tightly connected databases, instead of decreasing the need for mainframe power).

Computing carried out in any fashion should be treated as part of a single, available 
market. Many alternatives ara possible for supplying a rang* of products, from the purely 
general purpose base system, to the product that has been highly customised by hardware and 
software. The critical mass (or aconoaqr of scale) is in the sidescale sales, dintribution,
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installation i H  service of hardware products. In addition to having very good products, 
winning requires both the OEM and end-user channels to get critical siss of product 
distribution and wipe out costs. An OEM approach usually requires a product range, not just 
a point product. An OEM custoaer often requires service, and always requires high-level 
applications and field support assistance. An end-user approach requires both a wide product 
range and coaiplete sales/service.

The applications software coaipany (e.g. CAD) that has to invent its own hardware system 
is likely to becoae either obsolete with hardware, especially when reviewing what happened in 
the case of ainis, or fall behind in its software developaient. Furcheraore, the coapany is 
liaited by growth in its own aarket because investaent 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 effect, a 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 hardware too. In addition, the software company doesn't usually 
mcrket the range of products that a mainline hardware supplier has. S-ich 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 u d e  possible when a basic software package 
is made to operate on many different base systems.

Look at the case of minis. The companies who c a m  out on top did so by having 
fundaaientally 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 to subdistributors, retail 
outlets, installers, etc. Software product segments, i.e., new professional software 
application products, will form from today's experts in existing companies which either have 
vanity hardware 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 /ho create the professional applications.

For a while, it looked is if a specialized market existed for the growing number of 
users who wanted Unix. Today, Unix promises to be the whole market, not a specialized market 
in itself. Highly interactive computing with Unix is no longer a niche, but rather, the 
product constraint future users are all 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 likely supply it. IBM appears to be near 
announcement of Unix across the range from PCs to mainframes. In a 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 a 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 siaq>le operating system so to do anything 
useful requires other programs such as database access, special communications, programing 
and so on. Students and faculty could understand all facets of its internals and use. It 
was written in a high level assembly language, C, and as such could be modified. It was an 
excellent pedagogical 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. In turn, this created the notion that it might someday be 
possible to have a complete system that was auichine and manufacturer independent. Users like 
this idea.

Chip makers and system builders who had no Man s  of building software were able to get a 
system relatively 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. In order to evolve 
towards the generality demanded by the broad market, the extensions will include:

Virtual memory. This function was worked out about five years ago and has been in 
operation for at least four years in the Vax version of Unix at Berkeley called 4.1.
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- Special function* fov real tiae and transaction processing. Unix i* being extended 
and adapted in incoapatible way* by diverse organisation*.

- Hunan interfacea that are competitive with the PC. Unix grew up in a tine sharing 
world using dunb terminals. Windowing and fast interaction arc critical.

- Multiprocessing. With the micro, aany coapanies started to extend Unix for
nultiprocessing.

- Networks. Given the origin of Unix in coaminications, we should desund nodern
comaunications capabilities.

- Fully distributed processing across a LAN to fora LANCs. The University of 
Newcastle, Berkeley and several companies have all implenented incompatible systems for 
fully-distributed processing.

The Unix phenomenon illustrates the power of standardisation, and we can learn from it. 
Like all operating systems, the only people who really love Unix are its psrents and those 
who grew up with it. This is a 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 standard. 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 AT for one of the key interfaces by adopting Unix.
Unixco must take this responsibility, camaensurate 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 developsmnt 
using multiple coapanies 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 smltiple 
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
comaodity basis: yes and no. It's easy to develop the product, but how does one compete
with the large organisations. 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 were required.

There are over 100 vendors in what is a coamodity-like product valuing themselves at 
$10 billion to $100 billion for a limited market to engineers, scientists and business 
analysts. All have the organisational overhead to start, but none have the critical mass to 
succeed, except those which arc currently well established such as Apollo, Apple, Convergent 
Technology and ¡>un. Finally, the 32-bit personal coa^uters (circa 1984-85), led by IBH using 
256 Kbit chips and the Intel 286, will provide the power of the emerging 68000-baaed Unix 
workstations at a fraction of the cost. Basically, this structure cosqietes with old line 
mini and main frame-makers, both of which are becoming distributors for supermicros, as in 
the Convergent Technology model. Reliable confuting like Tandem should no longer be treated 
as a niche, but rather something a user should be able to trade-off. Because there is a 
soamwhat different structure involved in building reliable computers, especially with respect 
to software, thera is a possible niche amrket as evidenced by Tandem. As the overall
reliability of coa^uter* 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-repairing ccaqmter that never 
fails, however. While this is possible for the CPU portion of a system, the software 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 incremental expansion will decline. 
Several of the Bunch have been relegated to decline through a declining base as all customers 
standardise on IBM compatible hardware. The microprocessor-based systems are a convenient 
product to market. Companies in decline because of poor product competitiveness will witness 
rapid decline as high-performance, coModity-oriented, 32-bit aicroprocejso; s provide the 
saaM function ac the traditional TTL-based mini, cheaply.

To sum up:

- There are no barriers to entering what is decidedly not a high tech industry.

- Economy of scale is SK>st important in distribution and service.
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- Economy of scale of manufacturing u y  hold for a single product and single coapeny 
such as for the personal coaputer and IBM, but not in general.

- Time to aarket is far sort iaportant than econoay of scale in engineering and 
aanufacturing - which decidedly favours the entrepreneurial energy of start-ups who provide a 
single product.

- Large vendors such as IBM and DEC believe it's iaportant to aupply computing on a 
full service basis - virtually no organisation provides a full line of networked, caapatible, 
aulti-vendor products.

- Old line ainicoaputer and aainfraae supplier aarkets will not easily be supplanted by 
new supemicro suppliers because systea pricing aakes distributing one-product,low-priced, 
coaplez s/steaa difficult.

- Energetic and unique software applications (e.g. CAD) whi'.n run on a few energetic 
structures (PCs, workstations and aupemicros) will fuel this generation.

- Unique structures (e.g., haae robots) are rarely revoluntionary or protected by 
patenCs long enough to becoae established before the large supplier enters the aarket and 
takes over. (Coaputer Weekly. IS March 1984)

World-wide Semiconductor Bee ovary

According to the latest data released by the Semiconductor Industry Association (SIA), 
growth of world wide seaiconductor shipaents by U.S. aad European baaed aanufacturers should 
exceed 18 per cent in 1983. This forecast is based on data of the third quarter and 
preliminary data for October which show an upward trend in world wide seaiconductor 
shipswnts. Third quarter shipments topped $2.8 million which brings the 1983 year-to-date 
total to just over $7.8 billion. Preliminary data for October indicate a shipping race of 
over $950 million. Estiaates for all of 1983 put total 1983 shipawnts at close to 
$11.2 billion compared to 1982*s total of $9.4 billion.

Leading the recovery is the U.S. market, where shipaents to this market-place are 
expected to approach $6.8 billion for 1983, up aore than 21 per cent over 1962. Shipaents to 
distributors have been particularly strong through the first three quarters - up 
26.6 per cent over the saae period last year. The OEM portion of the aarket should show 
greater strength in the last quarter, further buoying the continued growth in the distributor 
segment.

Shipaents to the European aarket 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 overall growth in this aarket to 10 per cent for 
the year. Strength of the U.S. dollar against all aajor European currencies has understated 
the growth of shipaents to the European semiconductor aarket by aore than 8 per cent. When 
adjusted for exchange rate fluctuations, the European aarket will grow more than 18 per cent 
in 1983. Shipaents into the Japanese market by U.S. and European seaiconductor manufacturers 
should exceed $400 million for 1983, up 13 per cent over 1982. However, this shipping rste 
ultiaately means a loss in aarket share, since the Japanese aarket is exp-seted to grow more 
than 20 per cent during 1983. Shipaents to other international aarkets, which represent the 
nose rapidly growing geographic sector at 40 per cenc, are expected to reach $600 aillion. 
(Semiconductor International, February 1984)

Chip shortage easing?

According to a recent article in the Financial Tines, the worst of the semiconductor 
shortages that the computer industry have been experiencing, are rver. The SD says that huge 
aao-nts of money in the U.S. and Japan are being invested ir. semiconductor aanufacturing 
capacity snd that some of this additional capacity is now coning on stream.

However, the number of leading computer and celecoemmicationo companies are still 
having major problems sourcing ehi*s for their products. According to the Financial Tines, 
IBM is rationing supplies of Its personal coaputer in the U.E., apparently because of a chip 
shortage. The fact that the world's largest computer coapeny owns a large stake in the 
world's largest chip aanufacturing coapeny, Intel, does not appear to assure IBM of eaooth 
regular supplies. Plassey Telecommunications, also in the U.E., has reported such severs 
shortages of c-joponant chips that it has warned it may have to delay its new Digital public 
telephone exchange systea, the Systea X. But it seems that in general it is the smaller, 
less powerful microcomputer manufacturers which are experiencing the moot acute problems.
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Olivetti, Rixdorf and ICL all sa- that they have no problems in securing supplies. 
(Electronics Report Ireland. April. ’164)

Semicon/Europe 1V84 Report

The current state of the Eu .‘epp-.n semiconductor industry is not bright, according to 
Frofesaor Koger Van Overstraeten, vt.r ¿mt speaking at Semicon Europe 1984 in Zurich. He is 
director of ESAT at the Depart*.  ̂ o? Electrical Engineering, University of Leuven. The 
European industry was and stili s . ong in bipolar technology. In 1983, more than
50 per cant of the sales relatt-i ;c bipolar devices. Less than 5 per cent of the MOS 
technology parts are supplied by E-ccp*1, and since this is a growing market, the European 
share could drop still further. Laer year was the first year in which European pmduction on 
ICs was larger than the value of '.iscreta devices. Companies with headquarters in Europe 
account for less than 6 per cent of the total IC production and for less than 20 per cent for 
discrete devices. The total European production, irrespective of ownership is about
80 ner cent of European consumption and this could increase in the future due to large
investments planned 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 citisen. A European is even a worse 
consumer of innovative products. The rapid growth in the U.S. and in Japan is based on the 
existence of a domestic homogeneous market, which does not exist in Europe. Our companies 
bad only small unco-ordinated national markets and the companies limited theamelves to these 
domestic markets. The lack of venture 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 from their vertical integration. They developed 
products for their own electronic systems' needs and then marketed them outside. The large 
European electronics systems companies did not invest the large amount of capital resource» 
in this fast-growing IC industry. Japanese firms spend a larger percentage of semiconductor 
•eles as capitol expenditures than U.S. companies and much more than European companies. 
European industry always lags up to six au>nths 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 materials supply we only have a good position for 
silicon production (due to Wacker Chemie), for resists and for quarts. A large share of the 
IC manufacturing equipment still comes from the U.S. snd from Japan. The CAD-tool» which 
will be vital to the VLSI industry are developed by our Universities and our industry. The 
danger however exists that European industry will not be capable to dominate in this rapidly 
growing market," stated Van Overstraeten. "The semiconductor industry is importsnt in its 
own right. It is expected to became a flOObn 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 all 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 which could indicate that the European semiconductor industry could do 
better in the future. These are:

(1) Crowing international 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 KAO effort snd solves the second-sourcing problem.

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

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

(4) The percentage of application specific ICs is increasing, and this is an area of
strength for Europe. Europe is good in CAD use, and in service and therefore will work out
well in semi-custom ICs. Europe is rich in potential applications of microelectronics in
many of its traditional industries. Introduction of microelectronics in these products is
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only just (Carting. Europe is strong in innovative systeau design and probably has sore 
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 wh-ch industry and university collaborate. It is not only 
countries like France, Cermany, and the U.K. that have national progresses, buc smaller 
countries like Belgium. The Belgian government recently decided to set up IMEC, as an 
Inter-university Microelectronic Center with an initial investment of ¿40 million in the 
field of processing technology and CAD. This goverraaect also stcrted a training prograssse 
for VLSI designers. Sixteen institutions of higher engineering education are linked to a 
central computer. Training is also organized for engineers in industry.

(6) The EEC recently approved the ESPRIT progrs— >. 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 
prograne, which will be complemented by several national prograsms. Industry did not wait 
for the approval of the program to start collaborations.

They realized that a single company, however large it may be, cannot fund on its own all 
the R&D which is necessary to compete with U.S. and Japanese companies. "Although already 
huge, the semiconductor industry will still grow considerably. We are only at the beginning 
of the invasion of coaplex ICs in many products: Europe certainly lost the first round. 
Based on the experience in advanced electronic systems design, on the recent goverment and 
European Comaunity funding, on the collaborative progra^es between the universities and 
industry, on the marketing efforts of our companies in the U.S. and in the Far Eaat, I feel 
confident that we will gain back part of our share," concluded Van Overstraeten. 
(Electronics Weekly. 28 March 1984)

Japan seen controlling 50 per cent of world mrket 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 billion world market for semiconductor a, 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 electronica 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 estiamted to control a 
39.7 per cent share. Paine Webber bases its figures on data from the Electronic Industries 
Association, the Semiconductor Industry Association, Integrated Circuit Engineering Corp., 
and the Electronic Industries Association of Japan. (Electronics. 9 February 1984)

Stricter clean-air rules to cost Silicon Valley ¿100 million foi new gear

The semiconductor industry in the San Francisco Bay area will have to spend more than 
¿100 Million for air-pollution abatement equipment over the next three years, says the 
Semiconductor Industry Association. New regulations adopted by the Bay Area Air Quality 
Management District, to be phased in over two yesrs beginning next January 1, require a 
90 per cent reduction by weight of precursor organic emissiona from negative photoresist 
operations. (Precursor emissions are those that react with sunlight to produce ozone.) Thus 
manufacturers must either provide abatement devices at the point where emissions enter the 
atmosphere or switch to positive photoresist 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 Europe. 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 alternate source arrangeamnts for 
these processors, made popular by IBM's espousal of the 8088 for its Personal Computer, Intel 
hopes to allay fears that industry giants like IBM will corner the market and freeze out 
smaller competition.

"We will be investing ¿350 million this year," says senior vice-president Jack Carsten, 
boss of Intel's components group. "That's roughly equivalent to all Europe's investswnt for 
1984. We have six-inch wafer lines going in at Alberquerque and another location in the U.S. 
plua one at Jerusalem."

Increased production within Intel, plus a series of second-source deals, should bring 
waiting tiams down to about six months by early 1985, reckons Carsten. Present lead times
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for the M i n  processor* are at nine months, and Intel has just opened its order books for the 
first half of 1965. "Lead times will stay lon( ~ end I call aix months long - until early 
next year," aays Carsten. "Then I don't know what will happen. With lead times as long as 
they are now there will 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, 
ia atill available on allocation for this year - derying reports of a three-year waic. 
Production of this part in 1984 should be seven-and-a-half times this year's, he says, while 
capacity for the 808b/8088a should more than double.

Caraten it quick to defend IBM's part in the present 8086/8088 famine. He points out 
that the proportion of Intel's business that came from IBM fell from 13.5 per cent in 1982 to 
8.6 per cent in 1983. And he deism that despite IBM's near 20 per cent stake in Intel, the 
proportion of Intel-IBM business will only rice to about *0 per cent this year. IBM has an 
internal second-aource agreement to produce 8088s 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 - including Japanese NEC, which Carsten feels aay be soft-pedalling on production of 
Intel designs in favour of its own recently launched chips - there are deals under way with 
six unnamed companies to build parts on a sub-contract basis for Intel to sell. (Computer 
Weekly. 5 April 1984)

Inmos and Intel sign dynamic HAM deal

Inmos, the UK Government-funded semiconductor manufacturer, has made an informal 
agreement with Intel to develop dynamic BAMs to common functional specifications.

Inmos will use its own desipi and process technology, developed for the transputer, to 
build CMOS parts that will be functionally compatible with Intel's new CMOS 64K dynamic RAM, 
and planned 256K part. What the companies do not agree on 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 cUiaed: "We were both well down
the road, and there were lets of points of similarity. We haven't merely copied their spec". 
(Co^Kiter Weekly. 8 December 1983)

WE revives its Inmos interest

Western Electric has renewed its interest in buying Inaus.

Indications ara that WE wants Inmos for its processing capabilities rather chan its 
products. The UK company has plants in Colorado Springs, USA and Newport, Wales. They are 
equipped to the most advanced standards. WE has production capacity limitations, problems 
which led it, at the end of last year, to sub-contract out a lot of its semiconductor 
production to other companies. The Inmos products are a It* static RAM, which set a world 
standard and still leads tha mar ice t, and a 64K dynamic RAM which is being produced in 
quantities which approach genuine volisae production. (Electronics Weekly. 8 February 1984)

Japan to nationalise its state telecossaunicationa company

Japan is to follow Britain’s exaa^le and atteaq>t to denationalise its state 
talecoHunications company. Half of NTT's equity, worth some C3.14 billion, will be offered 
to the public in April 1985, with an undertaking that two thirds of the company's shares 
should ba sold within five yaara. It is not yat claar whether non-Japanese companies will be 
permitted to invest in NTT. They ara prevented from so doing in Japan's international 
carrier, Kokusia Denshin Denwa.

NTT has bean notorious for its reluctance to buy from overseas suppliers. According to 
Allum, a fonaer chairman of NTT remarked that all he wanted to buy from foreign companies was 
telegraph poles and mope. But the situation has improved with tender docuamntation now in 
English as wall aa Japanese. (Computer Weekly. 5 April 1984)

Japan sat to wasa produce 256K chip

Japan's big chip makers, including Fujitsu and Hitachi, have now completed initial 
preparations for the mesa production of the 256K bit dynamic random access smmory (dram) 
chip. Six companies are already delivering sample shipments at rates of up to 100,000 a 
month. The variety of experimental applications in computer products is also increasing 
rapidly. A Fujitsu spokesman told Computing that the company is now shipping 100,000 of the 
256K chips a month and using the device in its 32-bit S3000 minicomputer. The new chip will
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«Iso be installed in the M-aerie* of mainframe computers after thia summer. Other 256K 
application* include uae in a Sord high grade peraonal computer, atrketed froa Deceaber, and 
NTT ia uaing the 256K in a aaall electronic avitching system the IPS-II aodel 5, aa part of 
ica Inforuation Network-System experiment*.

A Hitachi apokeaaan suggested that full acale application of the 256K chip will arrive 
aoaetiae in 1935 when the price difference ">ver the 64K draa ia expected to becoae auitably 
competitive. The firat aaaple ahipaent of the 256K chip in Japan waa aide in late 1982, and 
the chip price haa dropped aiuce then froa approxiaately £60 to under half the price. 
Induatry obaervera auggeat the price for a unit will drop to £21 or leaa within the next 
three aontha.

Fujitau haa alao claimed a new advance in high electron aobility transistor (heat) 
technology with the teat aunufacture of a 256K bit atatic raa which incorporate a total of 
2,072 heat on a 2.3 ailliaetre aquare chip. Fujitau claiaa it ia the largeat heat chip yet 
aanufactured, and aaya it ia devoting further reaearch effort* toward* the developamnt of 
auch larger acale heat atatic raaa for uae in ultra-high apeed coaputera in the future. The 
chip feature* 2 aicron line width* technology and an acceaa tiae of 1.5 nano aeconda at a 
teaperature of -196*C. (Confuting, 2 February 1934)

AT 6 T: can it do battle with IBM? (by Ton Forenaki)

The deregulation of US telecoaaaunicationa giant AT 6 T which took place at the beginning 
of the year ha* provided IBM with what it conaidera ita only najor conpetitor. AT A T weigh* 
in with alaoat twice the annual aalea of IBM, ao at firat aight it would aeen aa if IBM were 
up againat a formidable opponent. But how will thia opponent fare in a narket which IBM haa 
doainated for ao long, with a well eatabliahed uaer baae and aalea force? The two conpaniea 
are forced into each other'* aurketa because of the unavoidable trend of telecoanuinication* 
and computer technologies to converge and integrate - the linchpin being the future office 
autoaation aurkets which are the focus of these hybrid technologies.

In spite of the two conpaniea' huge individual resources in terns of assets and research 
and development efforts, neither of then haa the ability to develop the necessary technology 
effectively and to accumulate expertise in a short enough tiae. The solution for both 
companies lies in partnerships with other smaller conpaniea that possess the expertise they 
lack theaselvea. These take the fora of joint development agreements, auch a* IBM's work 
with Kola for a voice data awitch, or a direct stake in . company, a* in IBM's holding in 
Intel to guarantee future supplies of aeaiconductors. This aaae strategy ia being followed 
by AT A T with its acquisition of a 25 per cent share in Olivetti, which included a common 
commitment to each other's present and future products and developawnt effcrta. ... Under the 
terns of the agreesmnt, Olivetti will becoae aole European distributor for a number of AT A T 
product* and will provide АГ A T with nearly £250 million worth of product* over 12 aonths, 
starting in aid-1984. Joint development of private branch exchanges (pbxs) and other office 
equipment will take place and Olivetti will also act aa * second aource for the Unix 
operating ayatea. ... Analysts also expect a ouin frame product from AT A T, a move that would 
atep directly on IBM'* toes.

In the office automation market, analysts predict the eamrgence of powerful 32-bit 
microcomputer* froa IBM and AT A T, and the Unix operating system froa AT A T will play a 
central role in the auccesa of the company, coming up againat IBM'* VM operating system. 
This would be p'.t of an integrated office autoaution atrategy that would see word 
processors, microcoaq>uters, work atations and other office equipsmnt products capable of 
being linked through local area network* and operating in multi-office environment* through 
satellite communication*, an area in which both companies have well advanced plana. ...

Tie-upa Products

AT A T - Olivetti 1983 Telecom equipment 
Office autoaucion 
product*

Philip* 1983 Telecom switching 
equipment

Cold Star 
Semicon. 1983 Semiconductors

etc 1955 Office system*
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(Continued)

Tie-upa Products
Olivetti - Nth. Telecoa ran BCbXs

Plessey 1982 PABXs

IBM - Kola 1983 Voice switching 
PABXs

Intel 1983 Semiconductors

Matsushita 1983 Information systeas

Aetna Г975 Satellite coa.

(Computing, 12 January 1984)

Merger aake« Nordic electronic giant

Swedish and Finniah electronic coaq>aniea have joined forces to create a Nordic giant 
that they hope will be atrong enough to defend doaeatic aarketa while expanding in aoae 
apecialtiea internationally. In a three-part stock aale and atock tranafer deal - which caae 
aa a ccaplete aurpriae at the end of 1983 - the Swediah State will aell a aajority intereat 
in Luxor AB to Finland'a Oy Nokia; in a related deal, Nokia will get a aajority of Finland'a 
Salora Oy. The reault of theae aanoeuvrea will be an electronica group with a coabined aalea 
of cloae to $500 aillion. Sweden'a Induetry Miniater, Koine Carlaaon, aaid that the merger 
will create "a powerful.Nordic TV and electronic coapany with greater opportunitiea than each 
company would have by itself." (Electronica. 9 February 1984)

Ford aeea ailicon throuxh Colorado facility

Ford Motor Co., fearing that it haa fallen behind in the race to uae automotive 
aeaieonductora, ia now driving herd to handle ita own aeaicuatoa- and custoarchip dcaigna at 
a aicroelectronica center in Colorado Springa. A year ago, Ford Microelectronica Inc. had 
about a half dosen eaployeaa and a lot of work ahead to create a coaplcte deaign ayatem for 
enginecre working in the fira'a eutoaotive and aeroapace aubaidiariea. Today, officials 
expect aoon to aee ailicon on the firat coapleaentary-HOS integrated circuit ever deaigned by 
the coapany'a autoaotive engineera. "One of the intereating thinga now ia .hat we don't know 
what they are doing aa far aa specific designs. We are pretty auch through the hand-holding 
phase," says John K. Wallace, president of Fo.'d Microelectronics, officially a subsidiary of 
Ford Aerospace 4 Coaaminieations Corp. Besides providing standard-cell libraries and 
custoa-chip designs for the automobile business, the center also plays a role in the 
lowar-volume needs of Ford's Military and apace aarketa.

Ford Microelectronics is the in-house consultant to Ford engineers, whoa it has trained 
to design circuitry on Daisy work stations. Once designs are finished, the data bases are 
aent to the center, where chips ere hand-routed and tested. The microelectronics operation 
then sends the designs to outside ailicon foundries. The first part designed at Ford's new 
center is a C-MOS engine controller for European Fords, says Wallace. In 1984, Ford 
Microelectronics has scheduled 14 designs for production, about half a dozen of then 
"high-volume autoaotive." Many aeaicuatoa chips for cars will run in voluaas of 3 aillion. 
In the firat full year of business, Wallace expects the center to oversee more thsn 
$20 aillion worth of chip business.

Frogresa haa been fast. Lest suaaer, Ford Microelectronics completed its initial work 
on a lair rnaeftr bulk C-MOS standard-cell library purchased froa Synertek Inc., Santa Clara, 
Calif. The first group of engineers were trained and sent back to their plants with work 
stations last fall. This August, Wallace hopes to move into the center's new 
90,000-square-foot building. By thnn, the number of Ford Microelectronics employees will 
have grown to about 125, froa about 70.

The C-M08 library, now has about 55 circuits, aore than half of which come froa Ford 
Microelectronics. A second high-speed C-MOS library - containing aeaories, programmable 
logic, and ocher aacrocelle - is expected early this year. The center's own custom designs 
are done in high-perfoiaanca n-channel M0S. "Electronics is penetrsting more of the
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automobile, and for good reasons - fuel ecoromy, 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 manager. 
(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 time to a reasonable 
level, that is, a few man-years, is a widely sought goal. Second, a nation with e small 
population has a better chance of making an impact on international technology if it 
concentrates on the brain-intensive aspects of VLSI technology 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 university 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, a 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 comnercially 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: Microcomputer 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 Sao 
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 Computed ores 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 rard cage. One board holds the awmory 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 Z80 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 say*. 
"Only very specialized operators could detect visual effects on the video" display.

The company has already made two sales in the US, to Epoxy Technology Inc., Billerica, 
Mass., and Arthur D. Little, the Cambridge-baaed consulting group. For these systems, Logus 
supplied its Brazilian-built memory and I/O boards and paired them with a US-made central 
processing unit and peripherals. The boards sell for #2,200. A complete system - the 
microcomputer with a megabyte of main isemory, a 10-megabyte Winchester disk, a 1-megatytc 
floppy disk, eight intelligent video terminals with 64-K bytea of теяюгу each, ard a 
160-character-per-second printer - goes (or upwards of #10,000. (Electronics. 
17 Novetsber 1983)
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Bull. ABC (Brasil) link-up

Bull have aid.* • coaMrcitl and technical agreeaent with the Brazilian ABC group to set 
up a joint company Jn the Brasilian rtate of Hinas Gerais. It will be known as ABC - Empress 
Telematic, 'A. Its capital of Fr 100a (E8.5a) will be held 60 per cent by ABC and the 
reauinder by Bull.

Two years ago the Brazilian Government announced its interest in creating a national 
informatics company 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 towards bseeming a major force on the world scene - both as user and supplier. In 
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 coaqwter 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, data 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 per 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 realised in recent years and shows no sign of abatement. The 
Canadian market for computing equipment is largely supplied by imports. In 1982 Canada 
imported computer equipment worth $3 billion, the bulk of which originated in the US. In a 
complementary 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 
aucroprocessors.

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

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

"intelligent" terminals, such as the (computer-aided design/computer-aided 
manufacturing) special high resolution terminal developed for Telidon;

data coamunications products to link computers to data networks, including packet 
switching;

CAD/CAM graphics with specialised terminals and software languages; 

cuatoat-built on-line computer systems; 

proprietary softwara packages;

desk-top microprocessors for financial management applications in small businesses; 

specialised data bases; and

microcomputers capable of receiving a wide variety of software services through 
cable television networks. (Canada Weekly. January 1984)

Educational microcomputers in Quebec

The Quebec Government has awarded a $30 million five-year contract to a Quebec-France 
consortium for 45,000 educational microcomputers, Premier Rend Ldvesque announced recently. 
The deal with the consortium formed by Montreal-based Bytech-Contern Inc. and 
Matre-lnfomatique of Paris will give Quebeckers an opportunity to develop computer software 
and penetrate the international surkat. The contract specifics that 51 per cent of the first 
10,000 microcomputers to be delivered within 18 months will be sMnufactured in Quebec under a



- 26 -

licencing agreement. The microcoapuCera, costing 13,000 each, will be used by computer 
science students at secondary schools and colleges. (Canada Weekly. 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 eisht-month leave of absence fro* the telecoaaminications company to 
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 institute 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 modernization, 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 ssmll-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 a 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 vice-minister, 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 also 
has a computer software technology developswnt centre. Micro processors are now used 
throughout China in agriculture, finance, trade, posts and teleconasunications, education and 
transport. (Electronics Weekly, 29 February 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 conttact 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 at the Tianjin No. 3 semiconductor plant. 
(Semiconductor International, January 1984)

Japanese help sought for Chinese TV plants

The Pekirç 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, Fujian 
Proviwc; while Matsushita, Sanyo Electric, Sharp Corp., and Victor Co. of Japan have 
provided technical co-operation to TV plants in Peiping, Shanghai, Tianjin and Nanjing. ...
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In addition to these plant remodelling sch.*mes, China hopes to introduce other 
electrónica technologies, and will approach Japanese finas specialising in the various fields 
in which it finds interest and has necessities. (Electronics Weekly, IS February 1984)

ESHIT progresses gets green light but dewands science sacrifices

The EEC may have to cut by one-fifth its sponsorship of general research next year, 
following approval of its ESPRIT prograssse for research it information technology. The only 
solutions are for aiinisters to vote a big increase in the Coaaaunity's R & D budget for the 
next year o.' to transfer money for ESPRIT from another budget.

Last week, research aiinisters gave their approval to the £870 nil lion ESPRIT prograrane 
and earmarked £58 aiillion for next year. but the European Commission has given an 
undertaking not to spend aiore in 1985 than it would have sper t had ESPRIT not been approved. 
Spending on projects outside ESPRIT will fall from £290 million this year to £230 million.

A meeting of research ministers on 29 May will set priorities for the future. Likely 
targets for cuts will be new projects in biotechnology and telecomaunications as well as 
non-nuclear energy and nuclear safety.

The final approval for ESPRIT last week means that 36 pilot 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 
sMnufacturing.

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 methods for producing programmes that emulate hum.in intelligence. (New 
Scientist, 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 research 
centre in Munich, which is just beginning research in artificial intelligence.

In future agreeswnt would be automatic. 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 Ro m , which forbids joint projects that distort or prevent compcecicion. 
Even production agreements could be exempted, so long as they are based on the joint 
research. But there is a qualification that only one of three leading companies in the field 
can be involved, and the combined turnover of the companies must not exceed 500 million Ecus 
(£285 million). Failing this the plans would have to be scrutinized individually, as before.

The new swasure is being pushed hard by Frans Andriessen, commissioner in charge of 
competition, who believes strongly in a free market unfettered by artificial constraints. 
The auin objections to the proposal have come from the French, but these seem to have been 
overcome. Similar moves are 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 awasure because there is nu automatic exemption from competition rules. 
(Coagxuter Weekly. 9 February 1984)

European Academic and Research 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 Academic and Research 
Network). It will start with seven major switching centres. These are in Geneva (CERN), 
Darmstadt (CSI, a heavy ion research centre), Didcot (Rutherford Laboratories), Paris (HEC, a 
business school), Rome, Madrid and Haifa (Israel). Didcot will provide a link to Dublin. 
The company offers computer hardware, lines for four years, and technical expertise. 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 Coaiputer 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 allow easy conversation 
between a nwber of computers and terainals, says a network expert at CERN in Geneva. "The 
siain advantage of the IBM network is that it can be set up quickly," he says. leanings 
adds; "It's not the most up-to-date, but it works." The IBM move, designed to improve the 
coapany's ieage with academia, has taken lose of rhe supporters of a European designed 
network by surprise. They fear that IBM's generous offer nay aake the company's network 
standards triumph over standards being planned internationally (which aay one day allow any 
terminal to talk to any other), thus helping the firm to win lucrative orders for its 
hardware and software. "It's unthinkable that IBM should be the company that provides the 
university network," says a spokesman from SESA, a French cosq>any 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-IBM-dependent 
protocols. (Hew Scientist. 22 March 1984)

France to spend E2m 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 citisens about 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 snd 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 smdical tests and enable emergency operations 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 pharmaceutical data bank. New 
sophisticated software is also to be introduced for processing medical information in Paris, 
Marseille, Lille, Bordeaux and Montpellier.

Small computer systems will begin managing patients' medical records on a purely local 
basis in Martigues, near Marseille, and Cannes. "These autonomous systems will be much more 
effective than using a big centralised mainfraaw," said the Minister. (Coaqiuter Weekly, 
8 December 1984)

French say no to computer directory

French plans to replace telephone directories with coaqiutcr terminals look less and less 
like meeting subscriber approval. The original idee, launched in 1978, was to provide free 
terminals for all of France's telephone subscribers - now numbering 22 million. The massive 
cost was to be swt by savings on the production and updating of paper directories. Currently 
some ISO,000 terminals with 9 inch screens and alphanumeric keyboards are installed in 
France. PTT, the French telecom company, promisea that 600,000 will be in service by the end 
of the year.

Subacribera barely use the free terminala because it is quicker and easier to get 
infonaation from conventional paper directories. ...

Results of sn experiment in the Paris suburbs, where a wide variety of the "guinea 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 have turned in their terminals. ... (Rev 
Scientist, 8 March 1984)

20,000 schools in the German Democratic Republic to «at micros

The CDR 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. CDR'a computer manufacturer, Robotron, and the microelectronics specialist, 
Mikroelektronik, both introduced eight-bit machines based on a Zilog Z60-type processor made 
by Mikroelektronik. The machi.ie cost about 1400 for a basic keyboard and processor unit.

J
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The government scheme wee drawn up by the Education Ministry with Robotron and is bached 
by the head of the governMnt, Erich Honecker. It calls for the introduction of one wachine 
at each of the country's 20,000 secondary schools, for use by 14- and 15-year-olds. A few 
trial aachinea will be delivered this yeer 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 aales executive Klaus Lorenz says the 
aachines will be used to introduce children to prograaaing and as a general teaching aid in 
traditional subjects. He says Robotron will train the school teachers.

If the scheme gets off the ground GDR will be one of the very few countries to have 
national school aicrocoaputer progresses. (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 prograasM of the CICA countries’ Unified Computer 
System. This implied for the staff hardware and software development tasks, too. While 
keeping to this special line, the Institute has since gone through various periods. Its 
affiliated company, Systems, Computers and Informatics Laboratory Company (Sci-L), was 
brought into being in 1981, in order to put to practical use the Institute's achieveamnts. 
It specialises in two main areas: software exports, of course in co-operation with the
coaqietent Hungarian trading companies, and the implementation of the personal computer 
prograanw.

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

"The first period of upward trend was followed by a short slack", said Tibor NAmeti 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 completed software products. Relying on our own 
financing we began to make perspective progresses, for book-keeping, inventory management, 
wages accounting, and the like. 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 developaent had to prove successful we could only hope 
that no competitor would engage in the same line of developswnt and that we would be able to 
find a ready market for a given product.

"The Institute's most successful product at the soaent MPROLOC, has also been developed 
as a 'result of an assessment of prospective demands'. The modular PROLOG had already been 
completed when in 1981 Japan announced that PROLOG would be one of the kernel languages of 
the fifth-generation computers. Several Japanese fines made offers to SZKI for the marketing 
of the product, finally it was with the Rikei Co-operation that signed a sole agency 
agreement for Japan". All this was said by Dr. Julit Sipka, who then continued: "We have 
also coam to an agreement with the Canadian C and B company who act now as cur exclusive 
agents on the America market. Moreover, we have MPROLOC distributors in several European 
countries (Britain, 'ranсe, the PRC, Sweden and Italy). In 1983 the development specialists 
of MPROLOC were swat ed a prise for their work by the Hungarian Academy of Sciences."

There are two more areas that should Le mentioned. One is the manufacture of personal 
computers which SZKI was the first in Hungary to launch. From the very beginning they wanted 
not only to manufacture hardware but also to make user's prograsaMs to natch. Today they can 
already offer for sale a one 100 uaar's programmes for their devices, the aujority of which 
they have sold in large nuaber in Hungary. Those having proved to be the best are being 
prepared for exports.

Another joint developsMnt work launched four years ago and still going on is one with 
the FRC SIS company. The basic ides, i.e. that of the development of the complex 
technological system hackly up the development of software, was brought by the partner from 
the DS and it has bean further developed jointly with two Hungarian institutes, one of which 
is SZXZ. The techaologisetion of software is not an easy task, and great interest has been 
aroused by the system finding a solution to this. In the PRC, for example, several major 
companies have already bought the product called Stoftorg. ("SOFTWARE” - New Hungarian 
Exporter. March 1984)
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India negotiate» for computer technology

The Departatent of Electronic» (DOE) has narrowed down the choice of technology for the 
aanufacture of fourth-generation mainframe computer» to two foreign companies out of four, 
which reaponded to the global tender floated by the Government in March 1983.

The project, which will require an inveataent of Rs 20-2S crorea, will be implemented by 
the Electronic Corporation of India (ECIL) to aave 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 aanufacture 20-30 
computers a year. ... (Financial Express, 5 March 1984)

Indian microcomputer hits market

India's first portable microcoaq>uter 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 ia Rs. 66,516 and deliveries of the system have already commenced 
according to the sales manager (computer division) 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 market. (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 iaaaediate installation in 250 schools, as part of a major project in computer education, 
reports PTI. Britain's 'micros in schools' computer teaching programme ia likely to becoaw 
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 evaluation of six companies' products from the UK, 
France, Japan and the US. Indigenous design, assembly and manufacturing 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 Korea. The deal licenses Samsung for local assembly and distribution. 
The deal covers the ZX81 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 aide an agreeawnt last year with the South China 
Computer Company and the China Electronics Iaport and Export Corporation to do trial assembly 
of the ZX81 and Spectrum with a view to assembling and marketing the machines in China.

The Sinclair spokesaun 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 aMkers of cheap colour televisions, radios and microwave ovens, the 
country's four biggest electronics groups - Daewoo, Cold Star, Hyundai and Samsung - art all 
jumping into production of advanced awa»ry chips and personal coa^uters. One of their 
ambitions is to break free from dependence on Japan for technology and consonants.

All four big firms are planning to leapfrog into production of high-tech consonants such 
as advanced microchips - very-large-scale integrated circuits. This is to help a big push 
into computer making; to regain control over components supplies; and, eventually, to 
enable South Korean firms to innovate in consuamr electronics. Nonaally, all this would take 
more than a decade. To save time and amke up for a shortage of top-quality development
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engineer*, South Korean firms are setting up shop in Silicon Valley. In July 1983, Samsung 
Semiconductor established a new fins, Tristar Semiconductor, near the centre of the 
Californian industry; they hired SO American and Korean-American engineers, and built a 
small semiconductor plant. 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 also recruiting talent 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 X A D staff from 180 engineers 
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, Samsung will start 
r nmmfrr ill production of 64k random access memory chips, using equipment and technology 
bought from a small American start-up firm. ... (The Economist, 18 February 1984)

Malaysia attract* the multinationals

InvestMnts by foreign multinational electronics giants like Motorola, 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 
Development Authority, the total investment in the electronics and electrical industry in the 
first 10 ss>nths of this year totalled M$202m (USi86.3m), up 35 per cent from last year. 
According to Mardziah Abdul Aziz, director for electronics in the Malaysian Industrial 
DevelopMnt 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 much harder to 
find qualified engineers in Malaysia than in other parts of Asia like Singapore, Taiwan 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 Malaysian 
electronics industry is the generous incentives being offered by the government. The 
nine-year tax holiday for the investors in the "pioneer industries" which includes 
electronics, for ехааф1е, is a big attraction. (Electronic* Weekly, 28 Deceari>er 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, a* the site of the Netherlands National Center 
for Submicron Technology.

Once it is fully staffed and equipped, by mid-1985, its founders say, the center "will 
be unique in Europe 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, located 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, Belgium'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 a broader approach,” says Karel L. Hagemans, associate 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 microsensors for huaMn 
implantation. In addition, the center will support investigations of new phenomena that 
result when characteriatic device dimension* are of the same order of magnitude as the 
physical parameters involved, such as the mean free path* of electrons.

Leading edge. "We will also encourage work on biological structures and systems, such 
as cells and the coaeunicstion channels between the brain and the musclas," explains 
Hagemans. This work will be aimed toward future "biological" coasters and to help
biochemist* manipulate matter.

Son* 12.7 million for equipment and materials сом* from Holland's Ministry for 
Scientific Affairs. Holland'* equivalent of the National Science Foundation, Fundamsr.tssl 
Onderzoik dar Matsris (FundSMntal t*search of Matter), will spend another $1 million over
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the next two years. The center is also participating in a tesa that haa put in a bid for a 
$3.8 million research grant from the European Community for a project in high-resolution 
electron-beaa lithography. (Electronics. 28 July 1983)

Electronics industry set for shafceup in Hew Zealand

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

Abolitio'. of the present 10 per cent sales tax on plant and machinery including 
coaqmtera fo, use in the electronics industry.

A NZtlm 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 Coaaission on liberalising is^iort restrictions on electronics products.

The two development funds will be set up next April and will be reviewed after four 
years. The NZi2a prototype fund was recommended by the coamission. But it proposed a 
reaearch and development fund of NZJ 1.5a in the firat year and NZ$2a in the aecond year. It 
also recommended a NZ$5m "venture capital" fund, to be administered by the Development 
Finance Corporation, for firms in the early stages of new product development. A Government 
spokesman said that this proposal was being considered further and a decision was expected 
shortly.

The Customs Department's director 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 iâ iort 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 shows that local production is totally uneconomic, for instance, if 
the imported material costs are higher than the coat of imported finished product, then the 
Industries Development Commission recomaends that tariffs be set at minimal levels of around 
3 to 5 per cent. But if local production is found to be economic, it recommends that tariffs 
should be set at whstever level is needed, up to an effective protection of 60 per cent, and 
import licensing should be phased out over three years. This decision will not be taken 
until 1987. But Crooks confirmed that in the light of the decision to accept most of the 
recosmmendations of the commission, a phase-out of import licensing over three years from that 
date was probable. ... (Electronics Weekly. 28 December 1983)

Semiconductors becosse Philippines' top export

Exports of semiconductors from the Philippines will hit a record |1.3 billion for 1983, 
suking these products the country's Cop export, according to a forecast smde by 
Bernardo Villegaa, senior vice president of the Hanila-based Center for Research and 
Coasaunications, the leading research foundation in the Philippinea. Growth has been rapid 
despite the worldwide recession, says Villegas, largely because of the entry and expanaion of 
several US-based multinationals, like Texas Instruments and Fairchild. (Electronics, 
8 September 1983)

Singapore

The Robin Croup has made its third venture into the electronics industry with the 
setting u« of a new subsidiary to manufacture printed circuit boards. Integrated Electronics 
Manufacturing Pte. Ltd.'s establishsient is costing a Sing#20m (about US|9m) investment. 
Operations at the plant will include board stuffing, computerised testing and production of 
double sided and multi-layered printed circuit boards. The company will eventually 
manufacture its own computer-controlled PCB manufacturing equipment.
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According to a Robin Group spokesman, Integrated Electrónica will be the firat local 
coapany to manufacture induatrial grade aulti-layered printed circuit boards in Singapore. 
The coapany also offera drilling facilitiea to other printed circuit board aanufacturers and 
will eventually provide aervicea including printed circuit board design and layout to users 
in Singapore. The coapany has planned for output of printed circuit boards to each 
10,000 aq. a per aonth by June thia year, doubling to 20,000 sq. a monthly by the year end. 
The coapany ia aiming to export 80 per cent of its production to the United States and the 
Common Market countries. (Electrónica Weekly. 7 March 1984)

Algar tapa growing Sri Lankan market

Algar Burna and Aasociatea, an Australian software maker currently riding high in the 
Singapore software aarket is collaborating with Sri Lanka'a Associated Business Centre to 
launch operations in Sri Lanka. Sri Lanka, according to John Algar, head of the Australian 
firm now in Coloabo, has treaendoua potential for the marketing of good software equipments. 
Th« Australian firm is claimed to be one of the beat in Australia and will soon be among the 
beat software aarketers in Singapore. It is hoping to sell some 300 SYBIZ software packages 
by 1984.

The сжрапу has a business accounting software package which enables the computer user 
to produce aonthly trading profit and loss balance sheets, financial returns, debt statement, 
trial balance, 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 (cabinet). It is now under consideration in the Cortes (parliament) but 
no serious political opposition is expected.

Introducing the plan, Sr. Carlos Solchaga, the Minister of Industry, placed strong 
emphasis on exports. Negotiations were in an advanced stage with 14 companies, both Spanish 
and aultinational, whicn guaranteed the achieveaent of at least 79 per cent of the plan's 
exports objectives. The government accepted the continued presence of multinationals was 
"inevitable". They also considered that job creation was not the prisuiry 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 Pta 30,000a, Pta 30,000a will be available from public funds for assistance to 
exporters, including setting up coaaiercial networks abroad, and some Pta 20,000m for research 
and the developsKnt 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 suinufecturers, 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 Spsnish control and a link was to be set up between all 
the developsMnt laboratories at present in existence. ...

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

tuas is'a 64K BAM

The Soviet nicroelcctronics coaawnity can fabricate a 64K dynamic RAM, according to a 
display at the country's aain industrial showpiece - the Exhibition for Econoaic Achievement 
in Moscow.

Few details ara available on the device but it is understood to be in P-channel MOS - 
which if true ia a highly unusual choice. Most high density RAM chips are in NMOS. 
Designated the K11801FE1, the RAM is of 4096 x 16 bit structure, in a standard 24-pin package.
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Both plastic and ceramic packaged chips were on view even though the Russian data
available covered only coamercial teaperature ranges. The Moscow exhibits, intended for
public consuaption, suggests that Soviet engineers are coapetent enough to handle every aajor 
IC technology-12L, ECL, NMOS and CMOS, without Jtating whethor these were aass producible.

Schottky TTL, and ECL, certainly received high profile at Che exhibition with a chip
set, understood to b: aicroprogrsaa-ble, called the K589 series on show. The set includes a 
''microprog raa aanageaent block" (K589IK01) used for selecting successive progressed coaaands 
with a cycle tis№ of 8Sns and a power consuaption of 850 aU housed in a 40-pin plastic 
package.

The reswining chips include the K589IK02 - a CPU 28 pin, 100ns unit dissipating 
operation (10ns, 475 sH, 28 pir.s); a "aulti register buffer" of eight registers (20ns, 
450 aW, 24 pins).

Another aeries, the KP 18^2, is said to be specially designed for high-speed addition 
and smltiplication with applications in straight and inverse aatheaatical transforaations. 
The chip set is based on a 10 MHz clock rate and has a data throughput of 2 Mbytes/second. ... 
(Coaputer Weekly, 22 March 1984)

Britain1» chip fira up for graba ...

Once again the future of Imaos, Britain's sesory chip manufacturer, is in the balsnce. 
The goveinaent is keen to sell the five-year-old coapany, but has yet to find a suitor 
prepared to Beet its teras. AT&T, the giant American telecommunications coapany, is the 
latest to have been sent packing. On offer is the British Technology Croup's 75.6 per cent 
holding in Inaos. The sale of the stake would recoup for the government some, if not all, of 
the £110 million in cash and loan guarantees that the company haa so far cost the British 
taxpayer. Inaos was set up by the last Labour goverosent to secure for Britain supplies of 
aass produced seaiconductors and the know-how that goes with thea. Despite talks with 
British companies such as CEC, the present government has not ruled out the possibility that 
Inaos will be sold to s foreign coapany.

What would a buyer, British or Aaerican, get for its aoney? To begin with, Inmos is one 
of the few independent semiconductor companies in the world. Most are already linked with a 
larger, systeas coapany which wants a guaranteed supply of chips f;r its products. Inaurs 
would insulate a buyer froa chip shortages like the one now hitting the coaputer industry. 
In return a buyer would provide the funds Inaos needs for research and development and 
growth. Iraaos aakes two types of very large scale integration (VLSI) chips: a 16K static 
randoa access aeaory (SRAM) and a 64K dynamic random access acmory (DRAM). The company also 
aakes an electrically erasable prograassable read-only aesury (EEPROM). The 64K chip went 
into production at Inans' plant at Newport, Walea, at tha end of last year, alsmst two year» 
after the factory opened. The company had some difficulty transferring processes froa its 
Aaerican site in Colorado Springs where the chips and their associated production lines were 
designed.

The delicate manufacturing process failed to give the saac results, partly because of 
differences in clisMte between the desert uplands of Colorado Springs and the daap sea level 
surroundings in Newport, psrtly because o f the new workforce in Hales. According to 
Dan Schroeuer, fabrication manager, in one case it turned out that workers in Hales were 
washing cheaicals of the saucer-sized wafers on which the chips are etched with different 
swveswnts to those used by their Aaerican counterparts. However the Newport plant is now 
churning out 64K chips at a rate of half a million per aonth. By the end of this year Inaos 
expects to be producing thea at the rate of 3 aillion per aonth, earning the company much o f  
its forecast £100 million turnover and profits of between £7 and £10 aillion this year.

Uork on 16K chips, aeanwhila, has been swved froa Newport to Colorado Springs where 
Inaos eaploys some 800 people, coshered with 540 in Britain. Key production staff from 
Aaerica are supervising British production.

In Newport, I maos is using some of the new techniques for making chips although the 
plant was designed soae two years ago. These include plasma gas etching which gives cleaner 
cuts than etching with chemicals, and wafer stepping, a method of transferring tha
photographic images cf the circuits to silicon in batches rather than one by one.

So far, Inaos has concentrated on the so-called NMOS chip technology, hut a 256K aeaory

V
chip under development will use CMOS, which needs less power to drive it. Inaos* other
project, tha transputer, will also be built in CMOS. The transputer is a aicroprocessor chip 
which also contains soae aeaory and circuits to connect it with tha outside world. The

| transputer, due to go into production next year, is designed for fast processing involved in

I
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word processing, speech recognition and digeating radar signals. "In many applications 
people just run out of puff," says Inmos' managing director Iann Barron. Transputers can 
also 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 same so-called wafer integration to build a mainframe computer due out this year.

Barron is keen that Insos and its research remain in British 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." (Hew Scientist. 1 March 1984)

UK Schools' policy shifts tack

Government policy on technology in schools will enter a second phase on Monday, with the 
emphasis moving away from Basic programming and educational games towards the use of 
computing in 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 0 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 
Co«iission.

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 Electronic 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 programm ed 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, according 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 
computet, works."

The British School Technology scheme, to be announced by information technology minister 
Kenneth 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 introduced 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 and ethnic minorities 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 a mixture of abilities.” 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 about 7,000 square feet on the third floor of the Whitechapel Technology 
Centre, which 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 directorate will fund work on a data encryption chip - made only in the US and 
almost impossible to 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 
Computit^: "I 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 sore details until chip design is reached, but David Clayden, a 
DES expert working at the National Physical Laboratory, said it would interest chip suppliers 
like Ferranti, users like British Telecom (BT) and the UK solitary. He said: "Because the 
DES chip is Aaerican 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 algoritha is 
geared to the solitary, but also coaasunications. So BT users like the major banks would be 
interested in this kind of chip. (Computing. 19 January 1984)

UK: Alvey directorate sen plan to lead the world

The directors of the Alvey programs* have announced plans to set world standards for 
artificial intelligence languages. They will spend E3.75 aillion of their total £350 million 
over the next five years on a project involving private industry, universities and government 
research laboratories. A team of around 30 experts will be led by Mike Vodo of GEC, with the 
academic side being co-ordinated by Cliff Pavelin of the Rutherford-Applwton Laboratory. The 
work 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 then, ss has happened with Sussex University's Poplog and Systeau 
Designers. GEC 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 fcir 
amount of chaos in artificial intelligence at the moment and there are far too many 
dialects. Mow there is an opportunity for Britain to lead in standardization."

Britain has lagged behind the US in the developa*nt of Lisp, but is better placed to 
take on the challenge with Prologs 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 intenda also to support the real time languages Pascal, Ada and Modula-2.

It has just spent 12 million on hardware - after buying 10 GEC Series 63s late last 
year, it has added to this five Systime 8750s. (Computer Weekly. 9 February 1984)

UK: Aivey goes private for small firms' funding

Alvey PrograsHe director Brian Oakley has widened his initiative to encourage private 
funding within the Alvey prograsm*. Last week he made a presentation to a dozen UK venture 
capital groups to explore the possibility of them becking companies taking part in Alvey 
projects. Oakley said he was snxious to involve "good small firms who can't meet the 50X 
contribution requirement. At the moment the number of small 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 an interest". ... (Computer Weekly. 1 March 1984)

UK; Alvey shows how to solve skills crisis

The Alvey Committee is to lead tha way in trying to alleviate the UK's crippling 
shortage of graduates with computing skills. It has launched a major new schema, with ¡.ha 
backing of CEC, Plessey and Eacal, to retrain non-computing graduates, and to teach new 
skills to existing staff. A non-profit company will be set up to co-ordinate tha ■enture. 
Alvey will put up soaw money for puap priming, but several million pounds will be needed from 
industry. Alvey director Brian Oakley hopes that more cospaniea will lend their support to 
the scheme. Professor John Sparkes, seconded from the Open University to gat tha aches* 
started, began work last week. He is expected to convene a conference of all interested 
parties in the summer. Video aids will featurw strongly in the scheme, with material 
covering everything from TOPS-atyle introductory courses through to "talking heads" lectures 
on specialist subjects. Bob Kowalski of Imperial College has already agreed to do one on 
artificial intelligence.



- 37 -

Oakley has been c r it ic a l  o f governaMnt spending cuts in higher education, which he 
believes w il l  result in serious coaputing manpower shortages over the next three years. " I t  
is  too la te  to  avert a serious c r is is  over the next three years now," Oakley sr.ys, "but i f  
the govemaent is  serious about the sunrise industries, i t  Bust do soaething urgently so we 
have enough people by the end o f the decade."

Trade and Industry Secretary Noraan Tebbit said in a paper subaitted last week to the 
National Econoaic Development Council (NEDO) that the UR lags behind its  M in  industrial 
competitors in teras o f output o f  trained engineers and technologists, and in teras o f job 
opportunities open to  them. He cred its  the government with taking "same important steps over 
the past two or three years to increase the supply o f engineers and technologists from 
u n ivers ities  and polytechnics". But he warned that employers must play a aore active  ro le  in 
s igna llin g the ir needs to Che education system and in providing opportunities for those who 
acquire technological qu a lifica tion s . . . .  ( Computer Weekly, IS March 1984)

UR: Firms tet help to teach the world

The goveriwent is to back UR microcomputer companies in Cackling world education  
markets. The Depart stent 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 the DES would help by providing advice, 
organising teacher training, developing software and co-ordinating equipment provision.

The British Council has also helped with setting up exhibitions in Italy, Spain, 
Germany, Saudi Arabia 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 
database to allow easy access to up-to-date information. (Computer Weekly, 22 March 1984)

UK Government approves MIS? II

Covertvent funding for new technology has been increased by some 1180 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 Prograssse, now to be 
called MISP2, until 1990;

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

£20 million for advanced manufacturing technology. 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 advsnced technology at a cost of £20 million over 
four years.

The original fundiiy for MISP, * which was launched in 1978 to encourage che 
microelectronics manufacturing industry, is exhausted. Information Technology Minister 
Kenneth Baker, who gave details of how tha new money would be spent, said MISP will have 
supported 160 projects and stimulated investment of £270 million in 40 campinies. Baker said 
the new fundii* would develop production and use of microelectronic components, and underpin 
the Alvey and Esprit progrmroas. More than half of MISP2 will finance industrial capacity to 
supply equipment used to make semiconductors. Baker said the government is encouraged by the 
way tha industry has responded to MISP. He claimed that the UK would produce integrated

* See also Microelectronics Monitor Mo. 2.
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circuits worth E300 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 estimates that HISP2 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, Franqois 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 syndic1 ic. France wants to 
establish itself as Europe's high-technology centre. The Mitterrand government has so far 
set aside t5 billion for the task.

Mitterrand met a bevy of Silicon Valley luminaries, including the executive heads of 
Hewlett Packard, 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 new 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 chairman 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 firms 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 they 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 once about starting their own software companies. In Silicon Valley, a coupling of 
youthful energy and a good education background with venture capital has produced the 
software breakthroughs of the last five years." Marketing is also a problem. More software 
needs to be written in other languages, especially English, to increase 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 
government 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 toward the research which will be largely funded by DARPA, the 
research agency of the departswnt of defence.

The philosophy behind CIS is that microelectronics has become too 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 then 70 scientists from five disciplines - electrical engineering, computer 
science, suterials science, applied physics and radiology - will work at the centre and apply 
for research grants. They will choose research scholars, from the 20 companies backing CIS, 
to work on the research which will be published and made available to outside companies. 
(Hew Scientist, 5 April 1984)

Zimbabwe students get that "Matey" feeling

The University of Zimbabwe has bought 13 microcomputers worth more than $50,000 from 
NCR. 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 has been the university's mainframe computer.

The head of the Computing Science department, 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 students by a shortage 
of lecturers, but more 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 leen 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 
at Che 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 most 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 sphere of computer technology," he said. (Electronics Weekly, 
7 March 1984)

GOVERNMENT POLICIES

The Federal Republic of Germany plans DM3 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 million 
over five years, £200 million of it from the Goverranent - in the shade. They even dwarf the 
Japanese fifth generation 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 
programse 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 common with both the Japanese scheme, which began in 1982, 
and with 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 Generation Computer Technology, a team of engineers, from private industry 
as well as from government, has been at work sines June 1982. This is a new departure for 
the Japanese, before the fifth generation project came along, the Ministry of International 
Trade and Industry fostared technology research by giving contracts to individual Japanese 
companies. According to the rules of Alvey, at least two companies must work together on any 
given research project, and preferably more.

Now West Germany is taking the same tack. According to an official at the German 
Ministry for Reasearch and Technology; 'We have ceased proaMtion of single companies.' 
Industrial companies will be encouraged to apply for money for research projects along with a 
research organisation. As in Alvey and Esprit, 50 per cent of project funding will come from 
industry.

The Japanese caused a lot of raised eybrows in 1982 when they announced that the fifth 
generation project was intandad to develop technology that might not be turned 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 xdvanced 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 technology, DM160 million for new computer architectures, and DM200 
million for expert systems and pattern recognition.

DM320 million goes into a programie 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 technological innovation. As a Ministry official put it; 'We want to get the 
message across that the promotion of information technology is not just the duty of this 
ministry - everybody’s got to work together.'

The new feature of the DM3 billion prograarae is that to qualify for a 50 per cent grant 
from the government for IT projects, companies must collaborate. The emphasis of the 
prograame, 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 Gunther 
Holler, director general of the European Business Machines Manufacturers' Association 
(Eurobit). "It is linked to strict conditions to combine industry anJ research and it is a 
completely new philosphy for us." Holler added that the German Ministry of Research and 
Development had brought in outside consultants, Arthur D. Little and SRI International, to 
work out why government 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, Holler says that the cash is still not as much 
as he would like; "It is 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 determination 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 Covernaient 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 telecommunicat ions in India aimed at transforming the 
country's chronically bad telephone communications which at present hamper economic 
development and industrial efficiency. The cosaaunications ministry has prepared a |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 investsKnt. It 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 telecossaunications switching field, the Departstent of Electronics has 
persuaded the Department of Comunicat ions to attempt 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 aroae about a year ago, partly as a reault 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 Government based on GEC technology. 
The budget allocated for the new switching centre, 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 
worth about |6Cm to I70m for t 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 Government'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. (Financial Times, 24 February 1984)

India's strategy for a self-reliant electronics industry

Prism Minister Indira Gandhi recently supplied parliament with details of n strategy to 
develop a modern and self-reliant electronics industry. The plan includes industrial 
licensing policies to promote techno-economic considerations and volume production ft the 
most economic level in setting up new units. The scheme also calls for the reservation of 24 
electronic products for manufacture 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 government is also promoting 
research and development in key high-technology areas such as microwave tubes, silicon, and 
main-fraam medium-site computers. 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 statenmnt, 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:.ll 
be permitted only in exceptional casea in which it is 'demonstrably in the interests of 
quality and sophisticated electronics developawnt'. 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 government. (New Delhi, IPS, 
10 March 1984)

APPLICATIONS

Microchip holds key to «rain dryer

Canadian Farm Tec Systems, a small electronics company in Waterloo, Ontario believes it 
has come up with a computerized control r/stem 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 are at least 6,000 coosnercial 
grain dryers in North America. If the new aystem sells at an average price of about $40,000, 
there is a potential $240 million auirket to be exploited. There is also the possibility of 
overseas sale.i if the new technology is used to dry Asia's huge rice crop.

Crain needa to be dried because 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 auy contain as much as 35 per cent aM>isture. The 
grain is dusked into the top of a tall silo through which hot air is blown from two to three 
hours. But the dryer may be filled with a dozen or more truckloads of grain, each with a 
diffarent 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 moisture variation.
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Inevitably, aoae 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 needed was the computer program, and 
that took two years to devise.

The program is burnt on a new microchip that fits a standard IBM microcoaqiuter. The 
computer analyses information constantly, adjusting the dryer's performance as necessary. 
Farm Tec's first working system is running in a grain dryer at the Hensall District Co-op 
near London, Ontario. Mr. Nisiol says preliminary results indicate the system 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 cowherd's patch

There is not much employment for cowherds these days, but prospects look even dimaer, 
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 controlled by computer. The coaputer will be able, 
while the cow is being milked and munching away, to weigh it and aasess the quality of the 
milk it gives, as well as check it tor disease. Those cows giving more and better milk will 
get more feed. The cow may not appreciate it, but the farmer should save a lot on very 
expensive animal feed, and the consumer should see lower supermarket prices. Already 
computers play an important role in dairy farming. 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 wandering herds of hunderds of cows. As part of the NIAE'a syatem 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 
whereabouts 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 about the amount of milk it is giving, and 
the computer automatically doles out the rations it receives. ...

Designing software for dairy farms is only one of many projects at the NIAE. Others 
involve work on a microprocessor-controlled potato planter (a tractor which autoauitically 
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 animals.

Today, several companies which sell fara-aunageamnt programs based on the NIAE's 
prototypes offer programs for desk-top cmaputers that keep farm accounts as well 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 anisials, at every stage of 
their fertility cycle, and remind the farmer which one is next due to be "serviced". It also 
tells 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 auch systems, analysis of the cost of raising pigs, balanced, 
say, against the current market values, can help farmers plan tha siae of herds sensibly. 
The Farmfax program can even assess tha baking quality of a farmer'a grain. Such systems do 
not cone cheap. Each costs between £3,000 and £10,000 to install, and is aimed et the large 
farming estates. ... (New Scientist. 3 May 1984)

Electronics plants turn to robot vehicles

Automatically guided vehicle systems ere on e roll in US electronics plants, as 
semiconductor firms begin to emphasise domestic chip assembly and computer-hardware makers 
battle production costs. The move to eutomate - already under way at such firma aa IBM and 
Texas Instruments - is also spawning new designa in light-load transporters and 
remote-control techniques. The intent ie to make these robot-lika material hendiera more 
suitable for electronics manufacturers.
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Such a transporter delivers needed parts to the necessary points on an assembly line, 
pilotlessly nosing its way along an electronic track. Its destination is 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 arm. ...
(Electronics. 22 March 1984)

'Marie Celeste* to sail the seas again

Penetration 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 suking such equipment more agile, reliable, compact and 
cheaper. For several years now there has been much tslk of utilising its capabilities to 
bring into practical existence the fully autoauted ship; that is dispensing altogether with 
hiasan crews, a prospect viewed with horror by hundreds of experienced mariners, shipowners, 
and marine insurance organizations. Now, it seems, the unmanned ship is very close to 
becoming a reality. In about a years tia№ an experisiental voyage by a completely unmanned 
ship from Tokyo to Seattle, agreed and approved by shipping organizations and authorities 
worldwide 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 Mchinery, resulting in substantial reductions in fuel consumption. The 
unsunned ship (which will not be sail assisted) on its 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 consnands for course-keeping to the 
autopilot. These facilities will be augnunted by visibility, weather, and sea condition 
sensors. During the voyage she will be accompanied by a fully-manned guard ship which will 
carry a sou 11 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 possible 
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 cargo 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/telephone link to the next port of call - data and estimated time of arrival, ship's 
draught, length and type of berth required, tug assistance needed, the cargo she carries and 
eny special requireawnts 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 encouraging that 21 ports in Europe will 
participate 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 that eventually interested parties will pay a fee for the use of the facilities. 
Moreover, membership will be open not only to port authorities and associated services such 
as tug officers, pilot stations, and eawrgeney facilities but also to shipowners and shipping 
and forwarding agents. 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 tine or another to be of no interest to many members. 
Is Rotterdam, 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 Co Cha 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 
new receivers are to be integrated with Omega receivers already on board so as to give each 
vessel a global position-fixing capability which will be particularly useful in areas where 
Lorar. C coverage is marginal or doesn't exist at all. 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-sysCem 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 a computer system that phonetically teaches 
a child to read. The computer relates letters or combinations of letters that are regarded 
as the building blocks of words to 36 sounds. A voice synthesiser enables the cosq>uter to 
simulate human speech. The system was developed by researchers 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 cosuniter

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 several months the program has run side by side 
with conventional amthods of indexing the mass of information that coaws 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 Coaq>uter Application - and has been 
developed by a software company, Issis Computer Services, and a computer aunufacturer, 
Microdata, with the help of West Yorkshire police. Although most police forces have their 
own computers for storing criminal records and information, these can rarely 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 data bank. All the people involved in the incident are entered in the 
Nominal Index. When entering the details, the computer searches to see whether this person, 
or anyone who sounds like them, have already been entered. One crucial 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, end
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 grest advantage of MICA is that it can cross-reference all these indexes 
simultaneously. Police officers can interrogate the computer to see whether, for example, a 
red Cortina has ever been associated with a woman wearing a brown coat. In the Nominal 
Docustent Index, different statesMnts many thousands of words long can be studied by entering 
key words. The program will then highlight those sentences where theee words appear. With 
card indexes, this process of cross referencing is very time consuming. MICA also compares 
two or more major incidents. It can, for exaa^le, compere the sequence of events in one with 
another. So everything that happened on Thursday morning in two seemingly separate incidents 
can be listed 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". (Mew Scientist. 9 February 1984)
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Instrumentation h v m  wit for quality tains in paper production

Microproccaaors reduea coata. In every caae where Fruin-Colnon haa been involved in a 
■ ill modernisation, expansion, or capacity increase, they have aeen the ahift to electronic 
devicee aa one logical aolution toward upgrading existing facilities, regardless of their 
site and complexity, said Wyasynski. This change over to electronic instruments is making 
possible a revolution in coa^uterised process controllers and even process simulation. Host 
■ills see this as a first step toward further cost effectiveness.

The next generation of instruments will combine electronic and microprocessor 
technology. They will be similar in sise 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. Each instrument 
will be able to monitor itself and its loop and warn tccnuiciane of impending failure or the 
need for recalibration. Not only can operational downtime be scheduled more effectively, but 
loss of process control while on the run could be virtually eliminated.

Instrumentation costs will ba reduced because wiring will go from these instrument 
controllers to sensors in a local area only and than a single wire or fiber optic cable will 
carry information back to control room computer systesw. These instruments should provide 
quicker (real time) and smoother data flow, thus allowing finer process control and 
narrow-band swchine adjustments.

Quicker and sawother response to master parameter changes will effectively result in 
machine capacity increases while swintaining cost effectivenaas and higher quality standards 
of finished product that consumers will come to expect and demand from the paper industry. 
(Paper Trade Journal, 30 March 1984)

Japanese medical file saves time

Japanese researchers have come up with a new way of putting digital information on a 
■agnatic tape which has led to a scheme to standardise the storage of personal medical 
histories. The «chasm forms part of the Science and Technology Agency’s research on ways of 
dealing with the problem of Japan's increasing number of old people. Average age is 
increasing faster than in other industrialised nations. Free medical care after retirement 
plus the ever-growing tally of available tests are causing the government's medical bill to 
rocket.

Under the proposed scheaw, all a person's medical data, for example, X-rays, 
electrocardiograms and the results of blood or urine tests, would be stored on the ssae 
■agnatic medium - 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 correct 
information more efficiently, they would also be able to give a better diagnosis through 
comparision with previous results. And taste dona at ona hospital would not need to be 
repeated. Now the information is to be recorded is the responsibility of
Professor Shunichi Iwasski of the Research Institute of Electric Communications at Tohoku 
University. For the past seven years he has worked on overcoming the limitstions of 
conventional methods of storing dsta on magnetic media. His solution is to stack digital 
pulses upright instead of laying them out horisontally. Iwasaki says that by using this 
■sthod it is possible to increase the smount of data recorded by as much as 10 times. 
(New Scientist. 14 February 1984)

Computing pyramids

Clever computer work by French researchers looks like bringing Egyptology to the 
■asses. At the moment only Oxford University and the French Institute of Oriental 
Archaeology in Cairo are able to print hieroglyphic texts. The variations in sise end 
direction of the 7,000 signs coMonly fount! in hieroglyphics swans that it takes something 
like a week to sot up eight to 10 lines of text. This means around 108 years to publish the 
hieroglyphics contained in nine Egyptian pyramids.

Mow s Frenchman, Michael Ha ins worth, has devised a system to turn each hieroglyph into 
digital aignolo* This is done hy making a video picture of the hieroglyph snd otoring ic in 
a aicroconputer. The character can ba digitised in five to 10 minutes when displayed on the 
sermon. It cam then he manipulated or printed on a standard plotter connected to a central 
computer. The original idee wee for the micro to analyse and search through tha taxt. 
FrintiM urns only a secondary application. But given the huge cost of printing with 
conventional moth ode (about E80 per 300-page book in a 300-book run), tha new system may have



• commercial future. Instead of the 108 years needed to print the hieroglyphs in the nine 
pyramids, the new aethod will cake 10 yeara. (Mew Scientiat. 16 February 1984)

Automatic hotel

Cueata arriving at Tokyo'a neweat hotel are greeted by a row of vending machines. The 
autoaaca are there to check gueata in and out. The hotela ia called the Shinjuku Washington, 
and with 1,300 rooaa is the largest in a chain of 25 siailar hotel in cities around Japan. 
To keep prices down rooaa tend to be aaall, and staff are replaced as far as poaaible by 
•caies of vending aachinea. To check-in guests fill out a fora and insert it into a 
aachine. A picture of a girl bowing in welcoae then appears, while the aachine checks 
whether the guest has a reservation or not. To confirm that the reservation ia correct the 
guest pushes a button. If there ia no reservation a list of the types of rooa available 
appeara at the push of another button.

Not surprisingly hotel policy requires prepayawnt in full, plus a rerundable deposit to 
cover extras. After the guest has inserted cash the aachine issues a credit-card sized key 
which has a aagnetic stripe on the back containing the door code. The whole check-in 
procedure takes about 45 seconds. The card also turns on the airconditinning, heating and 
lights in the rooas and turns anything off when reaoved 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 
autoaatic check-out for the visitor. This tine when the card is inserted the autoaat 
displays an iteaised list of rooa charges and refunds the balance of the deposit before 
issuing s receipt to the departing guest. (Hew Scientist, 15 March 1984)

SOFTWARE

Software-institute plan spurs heated interest

In August, the U.S. Defense Departamnt will announce the site for its new Software 
Engineering Institute, which is expected to spend up to $50 aillion a year. Sane $8 aillion 
is budgeted for 1985, and a request for proposals froa acadeaia will be published in May. 
With strong congressional interest in the institute and its site being expressed, the teaming 
of universities and coaputer companies contributing equipe^nt is also expected to create some 
heat as hardware and software atakers push to get the institute to use their technology while 
legislators 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 eaerging or advanced computer-software technology into use in 
the developaent and suintenance of D0D weapons systeas," according to Lt. Col. R. J. Alsussy, 
the department's computer-software director. Aaong the universities with significant 
investawnts in computer technology preparing for the coaq>etition 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 Systeas Factory by 1989 is the key element oi the Alvey software 
engineering strategy, which is published this week. The strategy rests on the arguaent that 
aarket conditions will be more significant than technical excellence. The esq>hasis of the 
paper, published by the Alvey software director David Talbot, is on improving the country's 
balance of paysMnts by developing tools to help prograaaers. Software engineering is one of 
the four areas selected by Alvey for developswnt efforts. The others are VLSI, aan-aachine 
interface and knowledge based systeas. ...

If the attempt comes off, 1989 should see Britain in possession of an integrated project 
support environsent (IPSE). This has been defined as a set of specification, design,
programing, building and testing tools that aake up a language-independent developsMnt 
methodology. The tools should use the saae project data-base and be governed by aanageaent 
control tools throughout the software life cycle. ...

The economic importance of the effort is stressed by calling for a close sttnitor of the
UK software iaport bill, especially the iaport of tools. At the saae tiae, the value of the
capital being used by every programcr in the country should be tracked. And techniques 
should be formalised fc- swasuring 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 aillion, with around £38 million support 
from government. It will be run by a small management team from public and private sectors 
who 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 Ilk research must be 
increased to coa^>ete 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 them on apparent success in small-scale 
use. (Computer Weekly, 8 December, 1983)

Use of software in engineering in the UK

The Engineering Computers survey of industry's level of computerisation revealed that 
the range o? applications is expanding rapidly as more users realise the potential of 
computers, and as proven software becomes available across the complete engineering 
spec true. So to make the most of our survey, it is worth looking at the software league 
table to see where you stand, and to look ptrticularly closely at those application areas 
which you have not yet entered.

Significant niMbers of firms have impleawnted computers 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 orderii^, 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 aimed 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 at 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 an equal investment in production machinery.

A particularly buoyant area in the developing production engineering field is that of 
computer-aided programing (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 ubiquitous C□■■adore.

It is not difficult to see why CAP is, and will in the next year, be used by 74 per cent 
of users. An earlier study by Engineering Computers noted that from only a handful of 
suppliera a few years ago there are now a couple of dozen packages and systems offering 
benefits such as:

Time savings of up to 10:1 over msnual programing;

Reduced programming errors;

Less prove-out time on the machine; and

quick and easy modifications when design changes are needed.

There has been phenomenal growth in packaged software for all application areas. Just a 
few years 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 a range of over 30 application areas, 32 per cent of companies opted for the easier, 
low-cost route of using standard packages (this includes modified standard packages). This 
will increase to 38 per cent within a year. ... (see also table on page 48) (Engineering 
Computers. January 1984)

Indian Software

Five mora coagular manufacturers have made plans to establish software exporting 
subsidiaries in India's Santa Cruz Electronics Export Processing Zone (SEEPZ), in Bombay. 
The five firms arc Usha Rectifiers, Digital Innovations, Indian 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 Vata Burroughs, Tata Consultancy, Datamatics, and Systiae Computer Systems are 
well established. Exports of the last four totalled US$1 aillion 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 new units are expected to generate $9 aillion in exports within five years of start-up.

V. S. Gopalskrishnan, SEEPZ Development Coaaissioner, says that Indian software exports 
are becoaung attractive for two major reasons. First, India has a large pool of technical 
talent. Second, it is easy for software firas to obtain apace at the Zone, even without firm 
orders. Manufacturing space in the Zone is hard to get, however. New operations aust now 
wait as long as two years for new buildings to be built.

United Kingdom

Software users league table

TotalApplication companies 
areas %

By company sirs (number ol employeesl
1 99 100

199
200
499

500-1093 2000
»

Stock contiol 71 55 73 74 84 72
Costing 69 51 75 73 78 G2
Sales order processing 56 41 58 63 75 44
Purchase ordering 52 38 49 49 66 62
MRP 49 27 46 58 75 67
Estimating 43 34 42 31 41 51
Shoplloo» losdrig 39 21 35 47 57 59
Master scheduling 36 15 39 48 56 59
Capacity planning 33 13 37 40 46 49
Design calcs 33 26 27 31 33 44
Documentation/ word iwoccssing 32 2 6 23 21 34 41
fiC/cuCprogramming 24 27 11 14 23 26
Data capture 22 8 19 29 39 56
QC/inspection 18 10 13 27 26 31
Draughting 18 9 8 14 22 28
Engineering
analysis 1C 10 10 ie 21 33
Design graphics 11 3 4 9 20 26
Pioccss controi 11 7 13 13 13 8
Maintenance 8 4 1 8 17 18
Elect design calcs/ 
sin* felon 7 4 5 6 11 21
Procsss planning 5 3 5 4 8 15
Surface mock.Sing 5 2 0 3 5 15
Solid modeling 4 2 0 4 4 18

PCR design 4 » 1 3 9 10
R o b o tic s . '
aotenvued
i t M t i c l . i c t i i i :

4 2 1 5 3 3

Storage/ lundhng < 3 4 3 4 to

(Engineering Computers, January 1984)
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Some Indian companies arc establishing joint ventures for software developaunt and 
export. Blue Star has teaaed up with Hewlett-Packard to provide software to H-P's Middle 
East and Far Eastern installations, and Theraax is working with Productive Information 
Management to prograa in Ada, the US Departaent of Defense's new high-order standard 
coaputing language. Gopalakrishnan says software represents a great potential for India, if 
only the country can develop aore computer literacy. According to one projection, by 1990 
worldwide aicro-coaputer software business could total $25 billion. Ke suggests, if India 
can tap just one per cent of that market, "we can earn $250 aillion per year in software 
exports alone".

Chinese Software

SINQAM, a firm headquartered in the northeastern San Francisco Bay Area caomunity of 
Walnut Creek, is providing Aaerican companies with a direct connection to . teap foreign 
professional labor. SIHOAM says it has contracted with three organisations in Beijing and 
Shanghai, in the People's Republic of China, and that it offers Che programning services of 
over 250 computer science graduates. (Silicon Valley Tech Hews, 20 February 1984) (As 
reproduced in Clobal Electronics Information Newsletter, March 1984).

Spelling it out in Arabic

With one quarter Mbyte of memory on even the least sophisticated business aachines, 
software designers are 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 systea chat 
the liaitations start to appear. Until Che laser printer - with its 90,000 dots per square 
inch scanning resolution - falls to a quarter of its current price in the Mrket, 
electroaechanical iapact printers will resuin the link between applications software and hard 
copy.

The problems of interfacing a computer with an iapact 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 liait of the changes required to make a systea saleable 
across Che western world. Problems only start to arise when users deound that information on 
their terminal and at the printer appears in a aediua like Arabic. With a market for word 
processors and business systeas in the Arab coaamnities worth an estimated £250 aillion 
during 1984, however, suppliers aust be able to overcome any technical hurdles and meet these 
requiresunta.

Displaying Middle Eastern character sets on a video screen, and generating printed 
output to an acceptable standard, introduces a coaplication 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 systea undertakes automaticslly to adjust Che shape of each character. Both the 
terminal and the printer have to recognise the context in which each letter appears and 
aodify the characters without operator intervention. 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 coapanies writing bilingual packages 
for the 1BM-PC, but it cannot restructure PC-DOS.

Falcon Systeas of Maidenhead is one of a handful of systems houses which have extended 
the operating systea - in this esse CP/M-86 - so that software originally written for an 
English systea runs transparently in both languages. Dr. Faez Tusu, aanaging director at 
Falcon, explained that the real probleas with Arabic arise at the printer stage. "While a 
low-resolution dot tutrix aay produce tolerable English characters, it rarely generates 
acceptable Arabic. These aachines cannot offer the flowing style and deep character tails 
which are characteristic of the language."

How a printer handles context analysis depends on the degree of intelligence in the 
device. Perhaps the best example of an intelligent machine is the Santee aulti-aedia 
printer. Its Arabic typeface chips handle their own contextual analysis: the application
pack^e sends a character down the line and the printer logic deduces the c o r re c t shape 
before output. Turns says probleas can occur with leas sophisticated aachines. "Duab aatrix 
printers work from a fixed character set, so the context analysis must be handled at the 
computer. Relatively few of them will allow an Arabic font to be down-loaded.” The 
intelligence of printers like the Santee S700 needle matrix creates its own obstacles. The 
context algorithm treats the last character in a word which is followed by a full stop or a 
coma as though it were s aedial character: the punctuation mark prevents the system setting
it in the correct final fora.
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Provision may have been aade for punctuation in the application software, but this 
cannot override the logic in the printer font chip. As Faez Tima coaaented: "What we 
require is either less intelligence or aore flexibility!" (Computer Weekly. 26 January 1984)

Ada Conference

Mike Rogers, of the Co m  an Market's Esprit programme, said at the third Ada UK 
conference at York University that Japan was asking significant use of Ada in its fifth 
8en*raiion effort as well as of the aore-publicised Prolog. Ada would be available before 
tne revised version of Prolog, he said, and it was already claiaing that the language gave a 
27 per cent iaproveaent in programer productivity. ...

Outlining the EEC's Ada scheaes, he said they intended to launch the developaent of a 
full-scale Ada prograa support environaent (APSE) and to back research into applications for 
aanufacturing and telecoaaunications and into foraal definitions. They were looking into 
setting up a European validation service siailar to that of the US Departaent of Defence. ... 
(Coaputer Weekly, 19 January 1984)

Software suppliers aeet

A new industry is eaerging dedicated to the developaent of Ada applications software. 
Ada proponents like the language because it allows use of ..pplication programs on any 
coaputer model, Baking programurs independent of coaputer hardware. Adding to its 
credibility is support froa IBM and Intel. Since Ada is so coaprehensive, however, it is not 
aaong the aost user-friendly coaputer languages. Its critics believe it will never become 
widely used by the prograaaing community. The US Departaent of Defense (DOD) has spent some 
$20 ail on Ada developaent, and it expects to save $24 bil by 2000 froa use of Ada. The DOD 
is in a position to make Ada mandatory in developaent of embedded coaputer systems, whose 
software aay 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. Soae vendors 
are setting up specialized shops developing Ada prograaaing tools, workstations and training 
programs in anticipation of a market takeoff in 1986, which aay reach $1 bil well before 
1990. (Computerworld, 2 June 1984, as reproduced in Technology Update, 25 Febuary 1984).

Glossary of some software terms *

Most of the following definitions of software terms are taken froa 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. 
Explanatory remarks are added.

ADA: A new programing language for real time applications.

algorithm: \ finite set of well-defined rules for the solution of a problem in a finite
nissber of steps; for example, the set of rules which have to be followed in the solution of
a mathematical equation.

application software: Software specifically produced for the user of a coaputer systea; for
exaaple, a payroll program or a program for the control of a specific machine. Contrast with 
systea software.

asseably language: A aachine specific language whose instructions usually in one-to-one
correspondence with the hardware instructions of the computer.

BASIC: A programing language which is simple to i-se.

C: A programing language for systeas programing, mainly in UNIX.

COBOL: A programing language used for coaamrcial programing.

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

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

* Source: UNID0/T« .440. - Guidelines for Software Production in Developing Countries
by H. Vkon̂ r..
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coaaent: Information embedded within a computer program cavsand language or a aet of data
that ia intended to provide clanficationa to human readers and that does not effect machine 
interpretations.

compile: To translate a higher order language program 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 a single processor. Concurrent processes amy interact with each other, and 
one process may suspend execution pending receipt of information from another process or the 
occurrence of an external event.

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

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

design: The procesc of defining the software architecture, components, modules, interfaces,
teat 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 a minimum
consumption of computing resources.

embedded computer system: A computer system that is integtral to a larger system whose
primary purpoae 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 termination of the ability of a functional unit to perform its required 
function.

fault: An accidental condition that cauaes a functional unit to fail to perform its required
function.

file: A sec of related records treated as a unit.

FORTRAN: A programing 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 equips^nt uaed in data processing as opposed to computer programs,
procedures, rules and associated documentation. Contrast with software.

interface: A ahared boundary between two or more subsystems or a system and its
enviroraaent. 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 a FORTRAN processor, a COBOL processor , etc.

LISP: A programing language for Artificial Intelligence applications.

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

PASCAL: A programming language for teaching programming.

procedure: A portion of a 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 a computer.

PRQLOO: A programming 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 appropriate, the procedure by means of which it may 
be determined whether the requirements given are satisfied.

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

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, explain 
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 a 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 Sheffield, to complement its 
highly successful BBC microcomputer (model B). The new educational robot kit has been 
created by Economatics and the Microelectronics Education Programme (МЕР) 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 underway to establish 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 sround on three wheels and all its functions are 
(.untrolled by a microcomputer. It can be programmed to move in any direction, detect 
cullisions, search for a light source, follow blsck and white lines, read ber codes and write 
(when fitted with an optional pen).

Happily, the introduction of robots hss lad to sn increase in job opportunities in the 
Sheffield region in this 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 a number of schools, and the DepartSMnt of Industry is offering a 50 per cent 
grant to schools wanting to purchase the BBC Buggy. ... (Electronics Weekly, 
14 September 1983)
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A world o f robots

Ae'CM. t f a n r i  LpflCA. O tC O  ' (Reproduced in The Economist, 24 Merch 1984)

New »y«tee for measuring motions of industrial robots

A new system for measuring Che 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-operatien 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 terminal screen. There 
are also tools for optimizing measurement data.

"Personal liability" inaurance for industrial 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 almoat all of the damage to which robots and the products they work with may 
be exposed, it also 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, nunufacturers have become more 
vulnerable to expensive production halts. Damaged robots can lead to extensive repairs and 
lengthy interruption» in operations, which many companies find difficult to cope with. This 
is because it is often impossible to revert to sianua 1 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 a 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 
sesms 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 thia lack of uniformity. Two solutions exist. Either the seam is made 
more accurately than now, or robots are developed w3ith sensors that feed information about 
the seam to a computer for analysis, 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 aumufacture the high-technology part of the robots. CEC and
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Fa irey Automation will distribute the robots. Some of the problems Davey's team has faced 
become clear when you consider that the sènsor for looking at a seam Is close to the electric 
arc. The first problem, however, was to feed information about the shapm and direction bf 
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'scrt at che 
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 cáawra sends the image back to 
the computer which compares the reality with an ijmage of what- the sèam should look 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 ns 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 
RL 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 Hay 
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 a 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 functions 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, I UT d'Amiena, 33 rue Sain-Leu, 
80039 Amiens cedex. Telephone: (22) 91-76-32.) (La lettre dea Sciences et Techniques, No.
45-46, Nov.-Dec. 1983)

Setting 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. Ian 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 to 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 connecting 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 iawgine 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 Fujitsu. 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 system it. superior to this concept because it scatters the infra-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 Departamnt recently received a call about a suspicious-looking 
briefcase outside a restaurant in Manhattan. It called in its new bomb-disposing robot from
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Canada, Che Remote Mobile Investigations Unit (RMI-3). With ease and dexterity, the 
remote-control device picked up the case and deposited it in an explosion-proof box at the 
ri*t of the boab squad'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.

a The basic robot sells for $20,000(US) with extra options available on a made-to-order
basis. These include radio control, X-ray vision, blasting water guns used to defuse bombs, 
and firefighting equipment. 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, 
weld 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, 
while 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 typical 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 98Z 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 1675,000 to build; 
for a 90-cm pipe, nearly $1 million. BG has engineered pigs for 30-, 60-, 76-, anJ 90-cm 
pipelines, and pla.is to add pigs for 35-, 40-, 46-, and 106-cm pipes over the next four 
years... (High Technology, January 1984)

Researchers to probe senses 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,
initiated 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 hwaanities researchers will also be 
involved, studying the effects of artificial intelligence technology on human beings. Other

• Canadian researchers are seeking to develop probleat-solving software and methods of
communicating directly with coaq>uters - 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 huaun beiigs and machines. (Canada Weekly, 18 January 1984)

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

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

KNOWLEDGE ENGINEERING - The engineering discipline whereby knowledge is integrated into 
computer systems in order to solve coeiplex problems nonaally 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 a 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 knowledge.

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, judgawntal knowledge of an application area that constitutes the 
'rules of good judgment' in the field. Heuristics also encompass the knowledge of how to 
solve problems efficiently and effectively, how to plan steps in solving a 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 hat 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 Edge, 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 1968 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 have been raised by the 
case. The spokesman added: "There is a strong assumption that the Federal Court ruling will
be overturned. Australia is out of step with, at least, the 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." Lawyers and 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 disputes between IBM and Japanese manufacturers.

IBM Japan has complained that legislation proposed by the Government 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 years 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 inveetatent. The Ministry of 
International Trade and Industry hopes to submit 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 aa 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 payattnt of a 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)



OECD call» 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 che 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. If 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, that would among 
other things allow Canadian government bank inspectors 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 of 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 normally 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 dishonestly 
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 Hans Peter Gassmann, head of the OECD computer section. While 
the UK and US were 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. Multinational 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 Martiir-Lof, chairman 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 proposals, in a European Commission 
paper, will take power away from individual PTTs, harmonize standards and protocols and allow 
newer 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 British Telecom and 
the Department of Trade and Industry, are meeting to lay down concrete plans in six areas.

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

Finances, such as the $500 million-$700 million European Invests^nt Bank funding, will 
be redirected. Governsents will also agree to specify European standards. A European 
Coaiission spokesman said: "These lines of action are now in hand. There is a general need 
for faster, quicker and cheaper telecoms systems, snd for hsrdwsre and softws:e to be 
stsndsrdized. Doug Eyeions, director general of the Computing Services Association, said: 
"This is the first time the Council of Ministers has been ready to tackle this problem, 
making PTTs less restrictive snd cutting their chsrges. Also projects like Esprit can only 
work if there is a free flow of data." (Computing, 15 December 1983)

Europe forces standardization

Twelve top European computer companies hsve bowed to Europeen Commission pressure and 
agreed to standardize connections for their products - if the EEC and its nstionsl 
governments will buy them.
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The dozen companies, which include eight of the ten largest European computer firms, 
last week announced their agreeamnt to implement Open Systems Interconnection (OSI) standards 
in their products, starting in 1985. And the companies aim to set up a series of 
anilti-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 Comaission'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 ambitious European IT programme Esprit. More realistically, the companies have 
called on the EEC to recommend that public buying of computer equipment specifies the agreed 
OSI standards.

The European Coamission encouraged the 12 companies, all involved in the first round of 
the Esprit project, to set up a couaittee, and sent a prepared document to each company for 
agreement. The companies are: ICL, Flessey, 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 almost coincidental with the long-term policy of the European Computer 
Manufacturers Association (ECMA). (Computer Weekly, 22 March 1984)

Lack of government 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, governments and 
administrations, insist on these standards in their procurement contracts, the standards may 
not gain acceptance as fast as the European companies would like. The world's biggest 
computer supplier, IBM, says it welcomes harmonization. But it is unlikely to observe the 
new standards unless a large enough customer insists on them. (New Scientist, 22 March 1984)

Software numbering system under development

A subcomnittee of the American National Standards Committee Z39 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 mini-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 by manufacturers, distributors and retailers. Each 
distinct software item that is available for sale is to be numbered. The identifying number 
is composed of the following sections:

REGISTRANT - The organization or individual who makes the item available for sale. 
There are some 15,000 potential registrants in existence today and many more are 
expected in the next few years. It is anticipated 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 available 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 syatem(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 
structure is under way by Subcommittee members.

CHECK DIGIT - A mathematical 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)



- 59 -

SOCIO-ECONOMIC IMPLICATIONS

' Computer Ladies' Changing Japan

Like most Japanese voaen, Yaeko Taaada abandoned her job when she aarried and seeded 
down Co Che accepCed ro le  o f ra ising children and doing housework. Now, 15 years and chree 
sons laCer, she is  conCenCedly back in Che job aarkeC Chrej or four days a week, cyping away 
aC an IBM 5550 aulcipurpose o f f ic e  aachine, earning $6.23 (abouC 1,450 yen) an hour and 
aiaing for a new career in computerized design and layouC. She is pare o f Che
"coapuCer-lady" wave in  Japan, a a in i-revolucion ChaC in one o f Che world's mosc Cradicional 
sociecies has quickened Che pace aC which woaen are breaking away from Che home and inCo Che 
work force. Mrs. Taaada is  a beneficiary o f Che aicroelecCronic age ChaC is  changing 
Japan's work habics and soc ia l l i f e  in many ways, noC lease by adding soae f le x ib i l ic y  Co a 
C ighdy strucCured work force chac usually limiced woaen's jobs Co Cea service or 
shopkeeping. Ic  has broughc new jobs wich computers, word processors, facsim ile copiers and 
a l l  o f Che ocher gadgeCry ChaC goes under Che name o f o f f ic e  auCooscion, known here as "OA." 
The OA revoluCion has noC produced many glamorous career posicions but ic has creaCed an 
array o f parC-Cime c le r ic a l jobs and some unexpecCed opporCunicies. Sohyo, Japan's general 
council o f Crade unions, recognizes parC-Cime work as personally rewarding for woaen who wane 
Co geC ouC o f the ir homes, said Kenichi Yagyu, a Sohyo organizer. But the union federation 
wants employers Co elim inate discriminatory wage scales between fu l l -  and part-time work and 
to define their obligations Co Che 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-only coffee shop, the 
center recruits, trains and places women in jobs. Its 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 women 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 cheaper 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 Atlaa-Copco is developing a system that will let a miner pushing buttons on one 
continent extract minerals from under 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
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investment will be heavily biased towards computers and robots. Canadian and west European 
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 General 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 weatern 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 profits to pay for new technology 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 
up to six workers. Each employee coats $23-24 an hour in wages aod benefits. The robot can 
do all their work for $6 an hour, including depreciation and maintenance. Many industries 
already 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 
causeways to create what is known in the jargon as flexible manufacturing systems. Flexible 
manufacturing's big attraction is that it lets tne seam equipment work on several jobs at the 
■ ■■a 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 coaqMiters involved in manufacturing 
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 estismtes that 20,000 extra jobs will have to be found daily for five years to 
reduce unemployment in Che industrial nations Co 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 new information and service jobs and create new (if different) industrial jobs as 
costs are lowered and productivity increases. Researchers 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 cent in 1961. Other 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 technology 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 technology offers is 
hampered in two ways. First, workers are not capitalists. If they were part-owners of the 
firms they worked for, they could welcome inventions that displaced jobs; progress would 
mean less work without loss of income. While workers depend entirely on wages it is in cheir 
interests to resist. Second, especially in Europe, trade-union strength has insulated wages 
from market forces, '.lew technology does not affect all parts of the economy equally, but, 
because wage-relativities are not free to adjust, surplus labour from the most affected 
sectors cannot be smoothly absorbed elsewhere.

So far, it is the hot, heavy and haxardous tasks performed by relatively unskilled (and 
often migrant) workers that robots have taken over. But two American academics,
Mr. Fred Foulkes and Mr. Jeffrey Hirsch, *** see conflict between esq>loyees and management 
growing as robots get smarter and threaten more chan Che rotten jobs.

v
Mr. Foulkes and Mr. Hirsch report that workers in Japan are beginning to kick against 

such heavy autosMtion, even though Japanese firms have tried to make Cheir robots less 
menacing by calling them after pop stars. Other countries need to take heed, especially t
America, where only 10,000 robots are now in use but six times as many are expected by 1990, 
even on the OECD's narrow definitions. Robots with even rudimentary vision or tactile 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 unrest and

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

** "Work and Human Values: An Internetional Report on Jobs in the 1980s and 1990a" by
the Aspen Institute for Humanistic Studies and the Public Agenda Foundation.

*** "People Make Robots Work” by Fred Foulkes and Jeffrey Hirsch. Harvard Business 
Review, January-February 1984.



cabotage will be characteristic as people attempt to prove the new technology will not 
work." 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, autaaute the awful jobs and new products and processes. Employees are more 
likely to welcome robots if they threaten only dull or dangerous jobs. And automation causes 
less trouble if it is introduced as part of a declared plan to expand capacity.

Second, companies introducing machines that will replsce jobs are advised to tell their 
workers and line managera 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 programaers. In the American newspaper industry, 
technologically redundant printers have been successfully turned into advertising salesmen 
and journalists. (The Economist. 24 March 1984)

I STAFF CAMT££M|

Computers and the British worker

Computers are now a way of life - official. In the High Court last week 
Mr. Justice Ualton ruled that nobody could object to being asked to use a computer in the 
course of their employment. "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 Inland 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 claiamd, 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 workforce.

Many in the 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 littl* tenuous. 
Two component distribution houses which have recently switched from a manual order processing 
operation to computerisation gave over time for staff training to ensure a smooth 
transition. So, such transactions can be handled both sensibly and sensitively.
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No one can deny Che benefits which accrue from applying computerization to all forms of 
business, and especially one where the data collected is so massive. What is required, as 
the IRSF general secretary Tony Christopher observed, is an Act of Parliament giving better 
protection for workers. It would not be a path enabling employees to turn back the advance 
of technology. 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, which simply cost money and never get settled. (Electronics Weekly, 
8 February 1984)

How many workers can robots replace?

Autoworkers probably won'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 Croup, a management consulting firm in Connecticut, USA, said that about half of the 
workers who might have been assuaed 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-secretary John Butcher told the Covaons recently. Answering a question from Labour 
HP Dennis Skinner, Butcher said figures from 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 chat in 1981 the 
nuaber 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 Deceaiber 1983)

RECENT PUBLICATIONS

Relevant UNIDO docuaents

UNIDO/IS.438 Technology and Market Trends in the Production and Application of Information 
Technology by John Bessant

UNIDO/IS.439 Guidelines for Software Development in Developing Countries by R. Narasimhan

UNIDO/IS.440 Guidelines for Software Production in Developing Countries by H. Kopetz

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

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

UMID0/IS.446 Software Engineering: A Survey by W. Turski

ID/WC.412/1 New Microelectronic Technologies by J. L. Mason

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

UN/Economic Coeis.io.. for Europe
ECE:ENG.AUT/12 Production and Use of Industrial Robots

Part I; Trends in the Manufacture and Use of Industrial Robots



TelecoMunicationa for D t w l o f m t .  Synthesis Import. (Geneva, 
International TelecoMunicationa Onion, 1984), 94 ppT

While acknowledging that the aubject i* "understudied" and that there is a "near
complete absence of a general theory on the contribution of telecoaaunications to
socio-economic developaentthe report points out that there is a literature, chiefly in the 
fora of case studies, which shows "saae of the indirect benefits of investment in 
telecoaaunications." The authors then proceed to review that literature, aicroeconoaic and 
aacroeconoaic, and to apply the findings to the probleas of telecoaaunications development. 
Their conclusion froa this examination of the evidence is definite and clearcut:

"The studies carried out within the fraaework of the ITU-OECD project kave clearly 
deaonstrated that investaents in telecoaaunications and notably in rural telecoaaunications, 
are eztreaely profitable froa an ecotioaic and social point of view, and contribute in a
subtle but iaportant way to improving both the quality of life in the rural areas and the
overall efficiency of rural econoaies. Investaents in telecoessunications are one of the 
'causes' of, or contributing factors to, 'developawnt' just like investaents in education, 
public health, roads or agricultural extension services, and the evidence accumulated in the 
course of the ITU-OECD project confirms the intuitive perception of a few planners and 
development experts about the importance of telecoaaunications in the developaent process."

For the authors of this report, the evidence is plain and the point is proved. Having 
said this, however, they turn to the coaplex problem of how the deaonstrated need can be 
filled and telecoaaunications benefits brought to rural areas. This can be done, the report 
**?*> and it can be done relatively inexpensively by using new communications technologies to 
build high quality networks that extend to even the SK>st remote areas. What the report 
proposes is the creation of a system called "GLODOM," an acronym combining "global" and 
"doawstic." The aystea 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 systea, the report eatiamtes, could be built for a total investment of 
$1.26 billion, thus bringing "telephone service to all the rural regions of the developing 
world, even the aost 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 
coapact, crisply written, nakes skillful use of the available research and is thoroughly 
plausible if not coapletely convincing. This document carries the argument about the role of 
telecommunications in developaent well beyond the World Bank's position. Telecommunications 
do have a vital role to play in the developaent process, this report concludes, and GLODOM 
provides a way of building necessary infrastructures without stinting on investaents in other 
sectors. It is a system, 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 world, who nave 
been almost totally left out of the development process."

Telecosssunications for Developaent 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 
Cosssunication, September 1983, Volume IV, Number 7. The Chronicle's address is P.0. 
Box 2596, Washington, D.C. 20013, USA.)

Microcomputers in Developaent: A Manager's Cuide, by Marcus D. Ingle. Noel Berge, and
Marcia Hamilton (Hartford, Connecticut. Kuaarian Press, 1983), 174 pp.

Microcomputers in Developaent: A Manager's Guide is a thoughtful, practical guide, full
cf excellent end tiaely advice. Its aerits go far beyond Third World applications, and the 
book is recommended to anyone contemplating adopting microcomputer technology in their work 
or hoae. It is written in clear, easily understood English that avoids jargon and computer 
doubletalk while 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 soaeone thought the book needed charts. 
They serve to complicate the aessage, rather than clarify.

Written froa 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 
Developaent gets its task done sdairably by sticking to particulars rather than 
generalities. Unlike aost 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



they do, this book speaks from hands-on experience and illustrates successful adoption. It 
is organized into five chapters: The Management Potential of User-Friendly Microcomputers;
Hardware and Software: Keys tc Maintaining Utility and Diversity; Choosing a Microcomputer 
for Use in Development Projects and Institutions; Installing, Using, and Maintaining 
Microcomputers is Development Project and Institutional Settings; and Representative 
Applications in Development Projects and Institutions. Perhaps the most useful information 
is provided in the Appendices, which include: How to Provide 110 Volts for Apple Operation,
Survey of Microcomputers in De**eloping Countries, Major Manufacturers and Houses of Hardware 
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 Co— unicat ion Report, March 1984).

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

Where can you find softporn 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 tcne 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, farmers, 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 borne computing section, cost less than the directory itself. The 
publishers see their main isarket 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. Hiring, Wiley/Ellis Horwood, pp. 298, £27.50, pbk £12.50

If you want a straightforward and interesting account of what robots 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 familiar 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 many technical writers submerge principles beneath a torrent of 
unnecessary jargon.

Professor Meredith Thring's book, Robots and Telechirs. is aimed 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 limbs for 
the handicapped.

Although the book covers too much ground for comfort, it does contain some very 
interesting material. 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 aheepshearing 
developed at the University of Western Australia? Most robots are pretty dumb and their 
movements always follow the aame 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 frame. Consequently, the robot shearer has to modify its position to suit 
the contours of each individual sheep. A three-dimensional model of an ideal aheap - known,
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incidentally, as a software sheep - is stored in the computer memory, and initial moveorents 
of the robot are controlled by the model. However, as soon as sensors detect the exact 
position and sise of the sheep, error signals are generated which modify the position of the 
shearing head. As a result, the contours of the sheep are followed with a high degree of 
accuracy, and before long the sheep emerges fleeced 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 the danger in indiscriminate application of robotics; the smarter the 
machines that we are able to build, the more care and thought we will need to exercise in 
choosing suitable applications. In some fields we will deliberately avoid the use of 
robots. He identifies aids to the handicapped and work in hazardous environments as useful 
work for robots. Despite its lack of structure this is an interesting and thought-provoking 
book. (As reviewed in the Hew Scientist. 22 March 1984).

Microelectronics in British Industry: the Pattern of Change (by Jim riorthcott and 
Petra Rogers, Policy Studies Institute, 1-2 Castle Lane, London SW1E 6DR, 125).

There is lots of talk about the ubiquity of microprocessors but 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 make 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 60 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 production; an average of 25 months 
from the time work starts ss 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 snd 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 at 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 lots of devices to measure, SK>nitor 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 by relatively simple onus. By 1983, companies in the PSI sample alone used 
chips in over 100 different products - more than twice as many as in 1981.

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

Process applications can be very simple: e.g., taking the form of CNC (computer
numerically controlled) tools. Altogether, 69 per cent of saaple factories using micros in 
production processes in 1983 were doing 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 centralised 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, wheress 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 than half (to 40 per cent).

There is undoubtedly another factor behind the predominance of process as against 
product applications. Process applications ara often adopted primarily with an eye to 
cost-cutting. Product applications are generally gaarad 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 caste predominantly in fins employing 500 people or more. With process 
applic ions, the increase с а м  mainly in smaller companies, bringing their user rate up from 
one si .h to one third that of the largest fins.

One point is clear. Use of micros rapidly gains momentum. Once a company does take the 
plunge, it generally finds the advantages greater (and the difficulties no more) than it 
expected and deepens its involveamnt. 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 PS1 calculates that, at present, factories accounting for about 17 per cent of total 
employment in British manufacturing have micro applications in about 38 per cent of their 
products (representing somewhere in the region of 7 per cent of the total value of 
aunufacturing 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 aumufacturing 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 nstural 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 iob losses than 
average but so did Yorkshire and Humberaide.

Is this pattern likely to hold true in future? Judging from the replies from sample 
companies, net job losses in 1983-85 will be rather aamller: about 30,000, bigger net losses
among process users being partially offset by a net increase in jobs among product users.
The PSI researchers think that the actual out turn M y  be less rosy. Two of the ressons they 
cite are telling. First, companies have tended to underestiMte 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 hsnd, 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 produces - or even coaq>letely new ones - rather than minor 
modifications of old ones (e.g., the substitution of an electronic for an electro-mechanical v
control on a washing machine). Such new or radically improved product M y  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 My be those doMStic ¥
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 sont of Britain's foreign competitors are doing. 
Comparable surveys of micro use in Mnufecturing are being carried out by collaborators in 
Frsncs snd West Cernany to allow progress in all three countries to be compered. The results 
will be published later this year. (As reviewed in the Economist. 3 March 1984).

North Holland has recently launched two new journals:

Microelectronics Engineering - An International Journal of Semiconductor Manufacturing 
Technology, which will bring together in one publicetion, the results of Buropeaa, AMrican 
and Japanese work in the rapidly expanding field of microelectronic devices; its scope will
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include materials, methods end designs for microfabrication, processing and inspection for 
aicroelectronic eleaents froa centimeters to nanosatres. It will be published four times a 
year and the subscription rate is $85. (Available froa Elsevier Science Publishers, P.0. 
Box 211, 1G00 AE Aasterdaa).

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, 
coaaercial, legal, social, educational and sunagerial aspects. Annual subscription rate 
is $88; available froa North Holland Publishing Co., P.0. Box 211, 1000 AE Amsterdam, 

% The Netherlands.
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