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Dear Reader,

The first issue of the Microelectronics Monitor in tue year 1983
features a review of UNIDO's activities in the area of microelectronics
going back to 1981 when a group of experts first met to discuss micro-
electronics and their implications for developing countries. The last
event in 1982 was an expert group meeting preparatory to the International
Forun on Technolcgical Advances held in Moscow in December 1982. Micro-
electronics was one of the subjects discussed in depth in a working group.

The next landmark in this direction will, of course, be the Inter-
national Forum on Technological Advances which UNIDC will organize in
co-operation with the Governmernt of the USSR in Tbilisi, Georgian
Socialist Soviet Republic, tram i0 to 15 April 1983. Representatives of
developing countries and developed countries will meet, and with the
assistance of high level experts lcok at implications of technclogical
advances including microelectronics; genetic ergineering and bic-
technology; petrochemicals; renewable energy inciuding biomass and
photovnltaics; and riew materials and technology.

May I take this opportunity to thark you for your continued support
anc interest ard for contributions received from you and to wish you and
your families a Happy New Year.

G.S. Gouri
Director
Division for Industrial Studies

Inside this issue:

News and events, page 2 Applicetions, page 42

Country reports, page 9 Robotics, pare 44

New develomments, page 21 Patents and standards, page 51
Market tremnds, page 24 Information Technology, page 52
Socio- econanlc implications, page 30  Recent publications, page 55
Software and training, page 35 Abhreviations and

CAD/CAM, page 40 glossary, page 53 —

Mention cf any firms or licensed products does not imply
endorsement vy UNIDO.

Compiled by the Techriology Programme of UNIDO P.O. Box 300, A-1400 Vienna, Austria

Not an officiei documant. For infarmation only.
Opinions exprassed in this nawsiattar do not nacessarily rafiect the viaws of UNIDO.

]



NEWS .ND EVENTS

Internatigha® P8R on Technological Advances
- X

The fordh :«ril‘l Qe organized by INIDO in co-cperaiion with the Goverrment of the USSR and
will take mpace §n Tbilisi, OSSR, 10-15 Aprii 1933. It will review the potentials and
implications of technological advauces for developing cowmntries in the context of five
selected areas of technological advances including microelactromics; consider their impli-
cations in their interaction and their impaci on industiial and other soctors; identify ways
and means by w.,ich specific industrial and technological capabilities may be developed by
developing countries; identify policy actions to be taken by govermments as wcll as action
by UNIDO; and making suggestions and recommendations for consideration by the next General
Conference of UNIZO (UNIDO IV) to be held in 1G84.

An expert group meeting was held preparatory to the ~‘wove Forum in Moscow, fram
29 November to 3 Decamber 1982, International experts inviteu by UNIDO met with Soviet
experts to discuss specific technological advances as well as policy considerations. Recom-
mendations relating to the area of microelectronics included the following: regional centres
should be set 'p in developing coumtries for development of microprocessor-based applica-
tiony, equipment and systems; RandD centres based on similar lines could also be considered;
within the framework of the United Mations a co-ordinating agency with a specific and tech-
nical secretariat with representatives of the participuting countries could be set up. UNIDO
vias also requested to set up a task force of experts to examine the concept of a silicca
foundry a3 an instrument for gaining access to the manufacture of chips for specialized
needs; to co-operate with the Intermational Standards Organization (IS0O) to work towards
standardization in this country; a meeting on setting up data bands and networking existing
data banks in developing countries with the assistance of UNIDN was suggested; the Micro-
electronics Monitor was commended and it was recommended that NIDO should seek to extend its
scope and coverage.

UNIDO's Programme in Microelectronics seen in r-etm'spec: (1981-1982)

In dJune 1981 a meeting of experts was organized on the implications of tectnological
advances in micrcelectronics for develooing countries. The meeting emphasized the impoi-tance
of actions at the national level relating to wmanufacture, industrial and other applicatior.s,
software development and the formulation of a national microelectronics strategy. Actions at
the international level were also recommended, including a continuwus manitoring of the
trends observed and of their impact on various sectors and the development of pilot projects
and programmes dealing with applications and software. An expert group meeting for the ECLA
region 1mas held in June 198 in Meuico, in co-operation witn the Econamic Cowmission for
Latin America (ECLA), at which the socio-econmmic implications of microelectronic advances
for latin American countries were analysed and a Co-operative Lalin American Programme of
Action in the field of microelectror.ics was recommended.

Following the June 1931 mzeting, in order to pramote selactive applications of micro-
electronics and softuare deve'opment in developing countries, an expert mission was organized
to visit four developing courtries. Apart from reviewing the naticnal sitwtions in the
countries visited, the mission has recommenced an approach tc application of microelectronics
including software and suggested models of microprocessor application centres and softuare
houses,

Othe-~ activities in this field include: conduct of studies on seclected aspects of
country experiences; national-level workshop on microelectronics in Mexico; a pilot project
for a rural development information system in the state of Karmataka in India; preparation
of a paper identifying potentials and limitations of microprocessor application in Africa and
suggesting a programme of action; 1is3sue of a quarterly "Microelectronics Monitor" ete.

Information technology as embraced by the term "informatics™ and extending beyond data-
bank gystems and networks to industrial management tools and industrial processes 13 in a
stage of dynamic growth, particularly thrcugh tne use of microprocessors. NIDO co-sponsored
a conference on informatics and industrial development held in co-operation with the Irish
National Board for Science and Technclogy amd Trinity College, Dublin, in March 1981. The
Conference highlighted the importance developing countries attach to information develop-
ments, which were of substantial consequences to current industrial development 3trategies.
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This subject will be-amplified at tne future Intergovertmental Conference cn Strategies and
Policies for Information (SPIN). The Conference is being organized by the Intergoverimental
Bureau for Informatics (IBI), following adoption in June 1981 of the Declaration of Mexico
on Informatics, Development and Peace. UNIDC will co-operate with IBT in the preparation of
this event, addressing itself to: the industrial applications of informatics; informatics
as a sector of industry per se and hence of relevance to INTIE; and informatics as a feature
of industrial technologies in any sector of industry; & factor stiich has to be taker into
account in the proper selection of advanced technology.

The impact of microelectronics has also been looked at fram the point of view of
restructuring world industry. In this connection, two studies have been completed, viz.
(i) the impact of microelectronics on the international economic setting: the case of
computer-aided design (UNIDO/1S.297); and (ii) restructuring world industry ia a period of
crisis: an analysis of recent developments in the semiconductor industry (UNIDO/IS.285).

Several technicai assistance projects are being implemented in this field such as for
manufacture of integrated circuits, computer-aided design, etc.

A list of UNIDO documents prepared in relation to the above-mentioned activities can be
found on page 55 under "Recent Publications".

Computer licensing discussed at UNIDO meeting in India

The Seventh Meeting of Heads of Technology Transfer Registries held in New Delhi, India,
7-10 December 1982, a.o. had before it a paper on "Licensing Computer Software"; giving an
overview of current patentability of computer software in USA, the EEC, Japan; describing
channels for transfer of computer software and making suggestions as to developing country
approach towards licensing of computer software (ID/WG.383/3). The meeting requested UNIDO
to carry out further work preparing specific guicelines concerning payments in this type of
transaction, including their evaluzstion and questions of liability and rights of use of the
software.

ESCAP sponsors regional workshop on mini- and microcomputers

As mentioned in the previous =~issue, a regional workshop was held in Bangkok,
8-16 November 1982 to review the role of mini- and microcomputers as tools for economic and
social develcrment. Eight developing, three developed countries and UN agencies were repre-
sented. The ESCAP secretariat gave a presentation on the proposed project in Sti lanka
entitled "Pilot project for use of microcomputers to pramote better use of intormation in
rural areas" and country representatives gave accounts of the status of mini- and wmicro-
computers in  their respective countries with particular reference to applications in
Govermment. The workshop adopted a report which will be published by ESCAP in due course.

Sympnsium on Microelectronics and Communication, New Delhi

Tne Government of India in cooperation with the Asia Electronics Union (AEU),Japan and
UNIDN will sponsor a three day symposium on electronics for productivity which will be hosted
by the Electronics Commission of the Gevernment of India in New Celhi on 15-17 March 19383.
Participation will be limited to the region. Discussions will centre around such topics as
microelectronics for productivity; teleconmmication technology; role of computer in
developing countries; CAD/CAM, NC and obot; and a special panel will deal with teclmology
transfer. More on this will be publishec in the next issue.

Brazilian Workshop on Microelectronics

The Fourth PBrazilian Workshop on Microelectronics will be at !niversidade Estadual
de Campinas, Sao Paulo fram 21 February to 4 March 1983. The purpose cf the workshop is to
continue the exchange of scientific and tecmological inforwmation pramoted in the previous
worksheps, on the most receit advances and recent trends in microclectronics. At the same
time the workshnp aims at creating conditions that will facilitate co-operative programmes
for research and development between Brazilian and internaiional grcups. The workshop is
open to participants fraom universities, research laboratories and industry. Two plenary
sessions wil) be held, one on the "new trends in microelectronics". Working groups will meet
to discuss ard carry out laboratory work on integrated circuit processes; gate arrays;
instrumentation; biomedical applications; and power devices., INIDO will contribute to the
workshop by financing two consultants who will lec:iure at technical sessions relating to
biomedical applications of IC's as well as applications of IC's for power devices.



Speculation on the barafoet chip

As a contribution to World Communications Year 19863 and the tenth birthday of Develop-
ment Forum, the United Nations monthly newspaper on eccnomic and social affairs, an Anni-
versary Colloquium will be hosted by the French Governmert in Paris, on 23-2U4 February 1983.
The subject of the colloquium vill be communication at th2 villags level in the Third World
in the light of the current and expected technological resoliution - "A speculation on the
barefoot microchip".

Tre colloquium is planned to fall into three hal{-day sectiond: (1) 7n technical and
economic horizons for village level communications to the year 2000; (2) a review of
lessons we have learned about village level communications and how to apply them; (3) a
synth=sis how to take further whatever may emerge !ram the discussions. Members of the
panel will be high-level remresentatives of United Nations agencie3 such as UNU, ITU, UNESCO,
UNICEF, FAQ; of developing countries such as India, Mali, Tanzania as well as commercial
companies such as Sony (Japan) and Philips (Netherlands). Further information can be
obtained from Mr. E. Peter B. Stone, Editor-in-chief, Develcpment Forum, Palais des Nations,
CH-1211 Geneve 10, telephone 34 60 11.

Seminar to explore micrccomputer technology applications in developing countries

The Board on Science and Tezhnology for Intermational Development (BOSTID), Office
of Irternational Affairs of the S National Academy of Sciences/National Research Council
held a one-day seminar in November 1982 on the use of microcomputers in developing countries.
The seminar was attended by 14 people experiernced in the applications of microcomputers in
such areas as agriculture, health, energy and education.

Specifically, the seminar was held to determine whether BOSTID might piay a useful role
in guiding the traaster of microcomputer technologies to developing countries. Funding was
provided through the National Academy of Sciences' programme initiatisn funds. Rapid tech-
nological advances and declining cost of electronic components have focused attention on
developments in information and communication technologies. In perticular, use of the
desk-top or microcamputer is increasing due to its ease of use, 1is diverse applications, and
its ability to be kinked with larger coanmimication networks.

Participants noted that US federal agencies, the danor community, the private sector,
and individual consultants have been active forr some time in selectively applying this
technolegy in a number f developing countries. Microcomputers currently are used in field
administration of new projects, by donor agencies for general administration, as replacement
for mainframe computers in existing installations in develobiqg countries, and by consultants
in cc-ducting project-related scientific and engineering ana. ysis.

Discussion also focuzed on technical and policy issues relating to the transfer of
microcomputer technology. Specific topics included problems encountered in installation
such as “dirty power™ and the need for air conditioning; software development needs;
training and education requirements; transborder data flow; and the potenti~l social and
economic impact of this technology.

In such a rapidly changing field, participants noted, it is often difficult for donor
organizations to assess the need fo:r and impact of microcomputers on development projects.
It is equally difficult for officials in developing countries to evaluate the potentials
and limitations of this technology. In view of the techmical bar-iers and policy matters
mentioned above, participants agreed that a re.’ =xists ror a review and definition of the
problam3 and issues associated with the adoption of microcomputer tectno.ogy by developing
countries. (BOSTID D2velotments, November 1982.)

Gulf computer exhibition at Dubai, UAE

A four day exhiopition was organized in association wich the Gulf Computer Conference
at the Dubai Trade Centre fram 12-16 December 1982. ‘The exhibition was organized by the
Trade Centre Management Co. in association with Middle East Coscputing and was supported by
the Ministry of Finance and Indistry of tne United Arab Smirates., A total attendance of
4,300 was reported and more than 60 suppliers had wade use of the opportimity to establish
thelr presence in tre region.

The Gulf Computer Conference iiself, orgaiized by !Yddle East Computing attracted
130 delegates, the major ty of them ‘tolding senior technical and administrative posts
throughout the region. Speakers emphagized tne need for 3ystems meeting the requirements of
the Arab user.



The ability to dispiay Arabic language charzcter sets on the same VDU as Foman scrips
is a significant advance for ary wmanufacturer. Gharacters are displayed and printed froo
right to left, but this is z minor consideration compared with the contextiml changes in
character shape that must be taken into account: 1letters of the Arabic alphabet may change
their shape depending on where they appear in a word.

The fundamental problems {acing an entrant to the Arab marketplace were iderntified.
¥hile a manufacturer would ignore the corventions of' ASCII coding on ar "English™ systemr at
his peril, there has beern no consistency in adopting the coding standards for Arabic, agreec
at Rapat in April 1982, or the earlier SASC conventions from Sawdi Arabia. Incompatibility
tetween Arabic language peripherals fram different suppliers will force an undue dependernce
on a single source. User documentation is the second major obstacle. To be effective,
material supplied at the operator level must be translated by ar Arabic speaker with a
coaprehensive knowledge of the computer industry. Given the absence of key terms frar Arabic
~ there is no =xact equivalent of "computer" for example, the translation requires consider-
able expertise if it is not to introduce more ambiguity than it removes. The introduction of
computers to schools in the Middle East is increasing the urgency for good documentation:
while graduate computer staff could afford the time to learm technical English, it is
unreasonable to expect the same degree of proficiency fram school children or the damestic
user.

With the launch of the Arabsat commnications satellite scheduled for 198% manufacturers
should be stimulated into the arabisation of camputers and telecommunications equipment.
Investment in this area will prove a critical factor in a product's acceptability. Member
states of the Arab League are now tendering for the installation of earth stations in their
respective countries to link directly iato the system. This leaves little opportunity for
suppliers who have not already done so, to develop systems from scrateh. Dr. Ali Mashat,
director general of the Arabsat organization, outlined the progress of the project. The
United Arab Hmirates is the first country to have amnounced tenders for its own communi-
cations station. The three trading centres of Dupai, Abu Dhabi and Sharjah between them
prcride a luwerative market for data communicatinsns equipment, with the sole exception of
modems (the UAE PTT authority exercises a strict monopoly over chese wnits). Now that
problems in the supply of American made parts for the satellite have been resolved, space-
craft construction is on schedi’le. The system is designed to meet the teledhone, TV and data
communications requirements of a2 region stretching fram Mauritania to Somalia through to
1990. Ali Mashat identified eiectronic mail, data base access and data file transfers as
the most likely applications for the satellite. Installations of equimment for special
applications would be organized on demand in each country. Several enquiries have already
been received fram organizations in the Gulf region and were being processed by the iocal
telecommunications authorities. The first such system approved for installation is a network
linking a data base at the Arab League headquarters in Tunis to each of the 22 membper states.

The experience of Middle East countries with western camputer supplies has been far
from satisfactory, if the reaction of conference delegates is a fair indication. Staffed
almost exclusively by expatriste personnel, many early projects fell hehind schedule or were
never fully implemerted when the systems team returned home. To regair their credibility,
suppliers will have to prove their commitment to the region both in terms of sales support
and maintenance. (Electronics Weekly, 29 December 198 and 5 January 19f3.)

Calendar of Selected Events 1983

January

16~19 January, PIC '83, Honolulu: PIC is organized by the Paciric Telecommunications
Council. This year's event will focus on commmnication infrastructures, the "tectnical,
human, and institutional resowrces that contribute to economic and social development of the
Pacific hemisphere.” Contact PIC, 1110 University Ave., Suite 303, Honolulu, HI 96826.

February

1-5 February, Kuwait Info 83, Kuwait: In addition to last year's equipment demon-
strations, the 1983 show will expand to a broader conference and seminsar programme. For
further informacion, contact Clapp & Poliak Intemzt.ional, P.N. Box 70007, Washington,
DC 20088, (301) 657-3n90.

46 February, Carribbean Expo 83, Paradise Island, Bahamas: This computer and elec-
tronics expo will operate under the theme "Computers, The Door to Our Progress". Contact
Ormand Vee Co., 1430 Miner Rd., Dec Plaines. IL 60016, (312) 397-957Z.
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10-11 February, Conference on the Factory of the Future, Royal Aeronautical Society,
Londan, Tel: 01-242 4OUS5, State of the Art Ltd.

16-17 February, Offshore Computers Conferemnce, FPiccadilly Hotel, londan, Tel: 01-734
4343, Offshore Conferences and Exhibitione Ltd.

16-19 February, Data an Telecommmications Japan 83, Tokyo, Tel: 0483 38085, Cammers
Exposition Group.

21-22 February, Conference on Automated Manufacturing - Adopt or Decline? Londa,
Tel: 01-621 31355, FT Conferences.

21-23 February, QAC 83, Philadelphia: Theme for the fourth annual Office Automation
Conference is T"Explorations in Office Automation®. For information, contact AFIPS,
1815 N. Lynn St. Arlington, VA 22209, (703) 558-3624.

22-25 February, Info 83, Office Automation and Technology Conference and Exhibition,
Barbican Centre, London, Tel: 01-647 1001, BED Exhibitions Ltd.

22-26 February, BIAS Microelectronica 83 - 18th Intemmational Automation, Instrumen-
taticn and Microelectrmics Exhibition and Conference, Milan, Tel: 010 39 2 756 0%,
Exhibition Secretariat.

23-25 February, ISCC, New York City: The 3Ith amuml Intermationzl Solid-State
Circuits Conferemce is touted as a "global forum"™, covering topics that include the design,
performance, fabrication, testing, and application of s=olid-state circuits, devices, and
systems. Contact Lewis Winner, 301 Almeria, Coral Gables, FL 33134, (305) u446-8193.

2325 February, SECURICOM 83, Camnes, France: Also known as the Worldwide Congress
on Computer Security and Protection, the goal on the congress is to support the exchange of
informaticn on technological, economic, and social aspects of computer protection, data
security, and privacy. Contact Peter Hazelzet, SEDEP, 8, Rue De la Michodiere, 75002 Paris,
France, Tel: 073-9%4-66 or T42-81-00.

2527 February, Computer Expo 83, Orlando, Florida: Featuring wini- and micro-
camputers, the expo will focus on the needs of end users in small business, real estate,
education, and entertaimment; professional and home use will also be covered. Contact
Tom Blayney, P.0. Box 1185, Longwood, FL 32750, (305) 339-1731.

March

7-9 March, Semimar on Advanced Data Communications, Mount Royal Hotel, Londan,
Tel: 01186 0334, Carolyn Budd.

8-10 March, Automatic Testing and Test and Measurement Exhibition, Wiesbaden,
Tel: (2802 5226, Network.

8-10 March, Semicon Burope 83, Zurich, Tel: 01-355 8807, SEMI.

14-17 March, CAMP 83 - Exhibition and Conference on CAD/CAM ~nd Computer Graphics,
Berlin, Tel: 010 49 30 381.

16-17 March, Laboratory 83, Edinburgh, Tel: 0799 22612, Theresa Austin,

21-25 Mp+=ch, Inspex 83, International Measurement ard Inspection Technology Exhibition,
NEC, Birmingham, Tel: 01-643 8080.

21-25 March, Networks 83 - Intermational Network Planning Symposium, University of
Jussex, Beighton, Tel: 01-240 1871, IEE.

22-23 March, Office Automation Conference and Exposition, Zurich-Regenadorf, Switzer-
land: The show will concentrate on OA soluticns developed in the S that are applicable to
the Buropean offfice enviromment. Contact the Foreign Commercial 3ervice, American Embassy,
P.0. Box 1065, CH-3001 Bern, Switzerland, 031/437011, Telex: 32128.

28-31 March, National Degign Ergineering Show and AME Conference, Micago,
Tel: 01-7T47 3131, Clapp and Posiak.
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29 March - 1 April, Futwre Office, Milan, Italy: This exhibit will feature US eguip~
ment and will t held in conjunction with an OA confererce. fontact Carol Ross, U.S.I.M.C.,
Via Gattamelata 5, Milan, Italy, Tel: 3G-2-1460-6451, Telex: 330208.

10-13 Anril, Communicaciones Exno 83, Miami Beach - Exhibition <cevoted to iLatin
American communications. Tel: 0101 617 329 8090, Latcom Inc, Martha Hammerauist.

11-13 April, International Conference and Exhibition on Engineering Software, Imperial
College, London. Tel: 042129 3223, Dr. R.A. Adey for canfere.ce information.

13-20 April, Hannover Fair 83, Hannover, West Germany. Last year's show had over
600,000 visitors from 118 countries; of cowrse, "the world's largest industrial fair"
expects another record-breaking crowd this year. Contact the Hannover Fair's Inforwmatior
Center at P.0. Box 338, Whitehouse, NJ 06888, (800) 526-5G78.

18-21 April, 13th Intermaivional Symposium an Industrial Robots/RMBOTS 7, Chicago:
"Robotics: The Emerging Challenge™ is the theme for this combination conference and expo,
co-sponsored by Robotics Intermational of the Society of Manufacturing Engineers and the
Robot Institute of America. Contazt Pat Van Doren, SME Technical Activities. One QME Dr.,
P.0. Box 930, Dearborn, MI 48128, (313) 271-1500.

18-20 April, Circuit Tecnology 83, Kensington Exhibition Centre, Londan. Tel: 0892
39664, Slaughter, Steadman & Co.

19-21 April, The All Electranics/ECIF Show, Barbican Centre, Londan. Tel: 0799 22612,
Evan Steadman Group.

19-21 April, NE 83 - Numerical Control Exhibition and Conference, Wembley Conference
Centre. Tel: 01-579 9431, Numerical Engineering Society.

25-28 April, National Material Handling Shcw, Thicago. This vyear's theme is "The
Automated Factory". The show is sponsored by the Material Handling Institate, Inc. For

additional information, contact the show organizers at 1326 Freeport Rd., Pittsburgh,
PA 15238, (412) 782-1624.

May

2-5 May, Test and Measurement World Expo, San Jose. Tel: 0101 617 254 14U5, Meg
Bowen,

10-1z May, Norihcon/63 High-Tecimology Electronics Exhibition and Convention, Portland,
Oregan. Tel: 01-486 191, ECIL.

11-15 May, Computa 83, World Trade Centre, Singapore. The Third International
Exhibition on Computer and Information Processing Technology. Tel: 021 705 6707, IIF.

17-20 May, Automan - Autowatic Manufacturing Confercnce and Exhibition, NEC Birmingham.
Tel: 01-747 3131, Clapp and Foliak.

21-25 May, International Electronics Technology Exhibition, Milan. Write to Intel, Via
luciano Manara 1, 20122 Milan.

2U-26 May, Printed Circuits ani Microelecirconics Exposition, Boston. Tel: 0483 38085,
Camners Exposition Group.

June

7-10 June, International Computer %echnology Exhibitior., Hongkong. Tel: 021 705 6707,
Industrial anxd Tradle Fairs Ltd.

8~10 June, TFC(M - Internatiommal [slecommmnications Conference and Exhibition, Cologne.
Tel: 01-T30 4645, ITFA. '

14-16 June, (imecon/B83 High-Techmology Electronics Exhibition and Convention, Detroit.
Tel: 1486 1951, ECI.
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16~19 June, Computer Fair, Earls Court, Londan. Tel: 01-643 8040, IPC Exhibitions.
27 June - 1 July, Laser/Opto Flektronik Exhibition, Munich. Tel: 01-486 1951, ECI.
suly

4-8 July, intermational Conference on Software Engineering for Telecommmications,
Lund, Sweden. Tel: Q1-240 871, IEE.

6-8 July, Reliability 83, Metropole Hotel, NEC Birmingham. Tel: 01-584 9026,
Institute of Quality Assurance.

Sentember
4-10 September, Leipzig Trade Fair. Tel: 01-493 3111, Leipzig Trade Fair Agency.

-8 September, Semiconductor Intermational Exhibition and Conference, Dingley Hall,
Bimmingham. Tel: 0483 38085, Cahners Exposition Group.

13-15 September, Weightech 83 - Intematiomal Industrial and Process Weighing and Force
Measuremert Exhibition amd Conference, Wembley Conference Centre. Tel: 01-686 5741,
Specialist =xhibitions Ltd.

13-15 September, Mideon/33 High-Technclogy Electranics Exhibition and Convention,
Rosemont, Illinois. Tel: J1-486 1951, ECI.

14-16 September, Buromicroc 33, -~ Ninth Symposium and E:hibition on Microprocessing and
Microprogramming, Madrid. Tel: 0832 44027, R.C. Marriott.

19-23 3September , IFIP 83, Paris - World Computer Congress. Tel: 010 33 1 261 5242,
21-30 September, Sicob, Paris. Tel: 01-439 3964, French Trade Shows.
October

4.7 October, Design Engineering Show, NEC, Birmmingham. Tel: 01-747 3131, Clapp ard
Poliak Ltd.

12-14 October Drives, Motors, Controls Exhibiticn, Harrogate Exhibition  Centre.
Tel: 0799 22612, Evan Steadman Services.

i2-14 October, Laboratory 83 Exhibition and Analyticon Conference, Rarbican Centre,
Londan. Tel: 01-437 0678, SIMA.

12-15 October, 1E 83 - Intermational Industrial Electronics and Electrical Technology
Show, Vienna. Tel: 01-891 2606, Glahe International Group.

18-20 October, Computer Graphics Conference and Exhibition, Wembley Conference Centre.
Tel: 09274 28211,

November
14 November, ELKOM - Professional Electronics Fair, Helsinid. Tel: 01-486 1951, EFCI.

14-17 November, The Advanced Technology amd Automation Exhibition, Belle Vue,
Manchester. Tel: 01-739 8972, Mal Hyams.

14-18 November, Paris Components Show. Tel: 071-439 3964, French Trade Exhibitiong.

15-17 November, Test 83 - Measuring and Test Instrument Exaibition and Zonference,
Wembley Conference Centre. Tel: 082 4671, Trident Intemational Exhibitions Ltd.

Cecember

13-15 December, Automatic Testing Eguimment Exhibitiomn, Metrnpole Convention Centre,
Brighton. Tel: 02802 522¢, Network.

{(Source:  Datamation, December 1982; Electronizs Weekly, 29 December 1982 and
5 January 1
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The following informatior has been excerpted from the sources indicated.

COUNTRY REPORTS

Brazil

Brazilian banking conglamaterate Investimentu Itau wants to buy wafer processing and
chip assembly technology. Antonio Oliveira, general manager for design at Itautec, a member
of the Itau group: "The idea is to establish a semiconductor plant for digital integrated
circuits {(ies; in Brazil. We have submitted a plan to tie Govermment as part of the
govermment sponsored project to develop microelectronics in Brazil. We already have assembly
plants of a number of multionationals here, but this will be the first Brazilian semi-
conductor company. I believe the market for ics in Brazil will grow". According to
Oliveira the total budget for the project stands at about $180 million but he said that
spending will be relative to the type of technology purchased. (Computing, 8 July 1982.)

China

China's effort to develop its electronics industry is paying off - in dollars.
According to statistics released by the Policy Research Section of the (hinese Electronics
Industry Ministry, although China still lags 10 to 15 years behind those in advanced
comtries, the country has netted $US 100 willion last year., by =xporting electronics
items. Currently, about 1.3 willion (hinese workers are engaged in the country's
2,800 electronics enterprises and among the items they produce are telecommunication
appliances, radios, colouwr ar’ Dblack-ard-white TVs, recorders, measuring equipment,
computers and electronic components.

Its computer industry which came into being in 1958 has more than 70 factories
now which annually produce about 400 large, medium and smail computers and about 4,000
microcomputers usinz integrated circuits plus radar for sea and air navigation, early
waming, tracking and for the control and guidance of missiles and satellites as well as
for range finding and meteorological observation. The industry's amnual production now
exceeds seven billion electron tubes, transistor devices, integrated circuits and
electronic components for damestic use. Instruments needed for production and research
within the electronics industry are also for the most part, designed and made domestically.
In the case of TVs and radio sets, its production last year amounted to 40,000,000 radios,
5,120,000 TV sets and 1,520,000 recorders. In the first half of this year. the production
of TV sets had climbed to 2,820,000 sets, up 45 per cent over the seme period last year.
China, which began the production of colour TV in 1980 based on Japanese techmology,
currently has two production lines. (Electronics Weekly, 3 November 1982.)

EEC/OECD

& call for collaboration in high technology at a European Community rather than a
national level was made by Gaston Thorn, president of the EEC, recently where he spoke at
the publication of a report cn the impact of British membership of the EEC over the last
10 years. "The present recession is not a temporary downturn in our econumies. Let there be
no mistake about it. We are in a period of fundamental transition. We zannct base our
collective future - as we have in past - o the success of our heavy industries. There
is a desperate need to develop new imdustries in the service and high technology sectors.
This is best dane at Commnity level .-ater than country by country.”

The attituse of the EEC is that the new industries are important for the future and
the problem is how best to exploit them. It has a £260 nillion narket and should be uble
to emulate Japan and the US. Tue Esprit programme (BEuropean Strategic Programme of Research
in Information) w0 develop an infrastructure semiconductor chip manufacture is seen as an
important watershed 1in European collaboration towards challenging Japanese and American
daninance. Asked specifically about the plans the EEC has to support the European microchip
and computer industry, bearing in mind outside competition, Thorm replied, "We are falling
behind not because we are not able, but because investment is needed"”. He then hinted at
current developments: "The way ahead is through collaborative research. The approval of tne
Council of Ministers is needed and 10 propesals are currently on the table. We hope to get
an agreement to start next week in Copenhagen at the BEuropean Council. We can't be too
ambitious at the beginning, and we must first put ouw prcposals on the table.” There was no
further elaboration about the nature of the ten proposals or of the nature of the agreement.
Ar. announcement 13 likely in the next few days. (Computer Weekly, Z December 1G82.)
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The Organisation f-r Ecouomic Co-operation and Development (CECD), which groups the
West's 24 lemding industrial countries, has called on its member govermments to set their
telecommmnicat ions manufacturers a series of guidelines which will emphasise commercially
viable projects. In its report "Telecommmications Policies for Change", published at OECD's
Paris headquarters, the organisation also warned traditional manufacturers that they will
have to face stronger comletition from the data-processing and other related industries.
QECD said the telecom equipment business is being transformed by the soaring cost of R&D in
basic systems and by t-e entry into the market of a new wave of equipment makers ac new
services and products ;-oliferate. The report quoted the erample of ITT's expenditure of
cver $US 3C million in the early 1960s to develop its electro-mechanical Pentaconta switohing
system which had a commercial lifetime of two decades. In the late 1970s the American
multinational found itself spending almost $US 500 million to develop its 12Uy zwitehing
system at a time when the lifespan or new tecmologies is growing shorter and shorter. Other
companies are now sperding $US 600 million on similar ventures. UIEQ added: ™At the same
time, the number of manufacturers able to offer advanced, fully digital switching systems is
growing and increasing the competition for the few major contracts that w 11 be on offer.
With computer manufacturers possibly entering the market, on the strength of their experience
in private branch exchanges ard small-scale switching equipment, the established manufac-
turers may face even stronger competition.” (ECD advised governments to provide the R&D
support needed by their telecommunications industry but to avoid measures that distort or
hinder competition.

The organisation listed these guidelines for govermments in reconciling R&D policy with
broaier policy targets in telecommmnications:

- Competition must bde the rule in publicly supported projects, with at least twe firms
taking part in the development process.

- Projects must involve cammercially viable technologies. Projects which do not meet this
rule must be terminated.

- Development projects must complement or extend work being carried out in other
countries. They must not duplicate foreign efforts. Joint efforts between firms in
different countries should be made in order to optimise the use of scarce resources and share
xnow-how.

- The results of publicly funded development research must be made available as widely
23 possible and with a ninimum of strings attached.

QECD welcomed efforts by national telecommunications authorities to introduce more
competition on their own home markets. It said this example paved the way for liberalising
international trade in telecom products and was already showing results in sales of a wider
and more sophisticated range of terminal equipment. But the organization criticised govern-
ments which give export credits to damestic manufacturers while closing their own borders to
competition fram abroad. OECD pointed out that this 'beggar-my-neighbour' policy fails to
produce any real net return on investment. The OECD reoport quoted the example of the world's
16 major switching systems. Developed at a total R&D cost of $US 6 billion, these are
competing for world sales of $US 12 billion. But under $US 3 btillion of this amount 13 open
to international competition. The Par’s-based body warned that the growth of the tele-
communication3 equipment industry will not necessarily create an increase in its labour fHrce
because tecihnical progress tends to substitute capital for labowr and telecoms is becoming
increasingly capital-intensive. (Electronics Weekly, S January 1982.)

France

President Mitterrand's govermment (which has still to finalize its IT plans after more
than 18 months' deliberation) will, so it says, build ca French strengths aw remedy the
weakneases. The principal weapon will be money. Under the electronics plan, government and
industry (including foreign firms in Franze like IBM) should spend £12,000 million over tha
next five years.

Just where the cash will be spen” is not yet cleer, though presumably much will finance
R&D, an develupment of new products and sales strategies. A government sposkeaman winted
out that France's state programmes to develop telerommunications and nuclear energy consumed
similar amounts of money during the 19703 - and Largely succeaded. Jean~Claude Hirel, the
head of the government's electronics division, nites the lack >f spending as one reason why



the previous electronics plans went wrong. Hirel says the new stratzsgy will be hetter
because campanies will be told mueh more clearly what to de. Also, the govermment will place
grezt store on encouraging firms to be competititve. "It's not good having a protected
market." insists Hirel. "There won't be any promises of state purchases.”

One of the biggest handicaps faced by France's planners is the scepticism of private
entermrise. Companies do not much care for the interventionist poicies of Mitterrand's
government, including its decision to nationalize all the large IT companies. For the
plarmers’ part, they know that they must come up with good results to make up for the
inadequacies of the previous strategies. But so far, the gwermmen: has not dared to predict
when good results mry come. {(New Scientist, 9 December 1082.)

Who does what across the gamut of
information tachnelogy in France

Actrrity Carmpames
Genenal-ournote computers Cir-Honeywell Bull
™.inicomputers Ci-Ho (to include Scms)
Smali pusiness computers Cii-HB (ictuding R2E).

Thomson-Brarat. Goupil, Matra.
Creusot-Lorre®. Logabax®. Symag*

Office automation Cii-HB (including activiuies of Tnomson
CSF ana Alcatel). Matra Sagem®
Computer terminais, Rhore Pouienc, !ER”, plus most of the

drscs. printess ecc comouter manufacturers

Public teiecommunications Alcatel. Thomson CSF, CGCT
systems, (or switcning etc

Frivate telecommunicaticns  Alcatel. Jeumont Schneider®. Tnomson
equipment C<F

Broadeasting Thomson CSF
Compiex systems:military Thomson, Maira. Sagem. Sat®. Dassauie.
eauioment Aerospauale

Sateilive tecrnology Thomson ZSF. Aerospaziale. ™Matra

} Oaticai “iores Fibres Optiques Industrie iowr =d by t
“¢ Gobuin, Thomsen, Zerming.. CGE {

. 'riagrated Cranes Thomson CSF. Matra !
. vicesilaide recorsers Thomsor Branat -qusc-:butes equipmer:
i race 2y ;¥ of 3can sut mav

MaLutacture with Grand g asv |
I PL oy !

The list shows the extent to which France's information technology indusiries
are nationaiized. An asterix denctes those companies which are not uader the
financial! control of the French government.

(New Scientist, 9 December 1982.)

Thomson-CSF is about to «xtend its role in France's electronic components industry by
takdng over Eurotectnique, the manufacturer in which MNational Semiconductor holds a
49 per cent stake with French conglomerate Saint Gobain exercising 51 per cent control. The
Thomson takeover marks the first step in a Goverrment plian tc rationalize output of compo-
nenets which 1s at present shared by Eurotectmique, IFCIS and Matra-Harris. Thomson is
already a partner with Motorola and the Frerch Atomic Ene~gy Authority in EFCIS. The new
move, for which the blessing of the French Government has been required, is beirg challenged
by private industry in France as a restriction on the chrice available to customers in buying
components.

For Thomson's takeover of National Semiconductor's share in Burotechmique, the French
taxpaver will have (o puy Doetween Fr 100 million (£8 million) and Fr 200 million
(£76 million). In order to pursue production of American~designed components Thomson will
also have to buy licences and pay royalties frcm Mational Semiconductor.

French Minister for Indusiry and Research, Jean-Pierre Chevenement, seems to have been
impressed by arguments that since state-controlled Cii-Honeywell Bull is to receive the most
renunerative part of the market for Fremch computers, Thomson should be compensated with a
daninating role in ~omponents. National Semiconductor made a series of tempting offers to
the French authorities before being told that its partnership in Eurotechnique will soon be a
matter of history. The American firm offered to make Burotechnique's plant in Southern
France the only factcry responsible for research and production within National Semicondu-:tor
of EEPRCHMs and EPR(Ms. Naticnal Semiconductor offered to sell these French-made components
or its worldwide marketing nelwork as well as selling Eurotechnique's microprocessnrs through



its own EZurcpean sales outlets. Wiile National Semicondu.ior would natiurally have been abl=
to rationmalise researcn and development tasks within its own organisaticn and increase
turnover thanks to an enlarged catalogue of products, Thomson would have had much to gain.
Thomscn was offered the opporturity to sell those integrated bipolar cicuits which Natioral
Semiconducteor does not manufaciure through the American firm's sa2les netvork. The same
arranganent would have applied to Thomson's discrete semizonductors. The advantages of
the Thomson ctakeover of Zurctechnique will be further limited by the likelihood that the
new French owner is likely to abendan plans to manufacture memories. (Electronic Weekly,
24 November 1982.)

Gerwan Democratic Republic/Finland

GDR is building a fuily automated picture tube factory in Finland in co-operacion
with Toshiba. Due to the well-known Japanese reluctance to export their robotology the
GDR authorities are now negctiating with Finnish Rosenlew Automation, which specialize in
picture tube robots. The GDR tube factory is expected to become number cne in the Comecon
area. Finns also claim that GDR herself is stranglv and systematically developing her own
robot produztion in order to hecome the main supplier of them in the whole Sovist bloc.
(Electronics Weekly, 20 October 1982.)

India

The Soviet Union and India have signed zn agreement for co-operation in computer tecn-
nology and electronics, accordirg to the Asscciated Press. The signing of the agreement came
after five days of talks in mid-October between the Soviet Union's Deputy Radic Industry
Minister N.V. Gorshkov, and India's Deputy Electronics Minister, M.S. Senjeevi Rao. Mo
details are available on the agreement, but it marks a turn by the Indian Govermment to the
U.S.S.R. for help in boosting an indigenous computer .ndustry. India kicked IBM out of the
country some four years ago after the U.S. company refused to share ownership of its Indian
subsidiary with the Indian Government. The country's computer industry is fledging, overseas
say, but is the focus of increasing interest by government. India is known to be encouraging
foreigners to take advantage of its great number of college graduates who can deliver pro-
grarming services and is understood to be eager to develop manufacturing czpabilities,
(Datamation, December 1382.)

India's first electronic typewriter - Network 208 - has been manufactured by Indian
Communication Network Privata Ltd, New Delhi, an associate company of the state-owned
Hundustan Computer Ltd Network 208 is based on sophisticated microorocessor computer
technology. The microprocessor gives the typewriter 'intelligent' and ‘manary' features
which enable it to remember whole docunents at a time and to type them out automatically a
the press of a button. A small display reads out the memory and permits editing and modifi-
cation of drafts on the typewriter itself prior to final print-cut. The typewriter uses a
daisy-wheel printer in place of conventional typebars or golfballs, reducing the sound level
by over 40 per cent. (Computer Weekly, i5/22 December 1982.)

The Electronics Corporation of Tamil Nadu (ELCOT) Madras, one of the 13 State Govermment
Corporations licensed to manufacture digital watches each with an annual capacity of 200,000,
will be the first to market a prcduct at the end of this month. C. Ramachandran, chairman of
FLCOT, said an arrangement for tecmnology transfer with Hitachi of Japen had recently been
concluded. Initially, an eight-year agreement had been entered into with the State-owned
Semi-Conductor complex at Chandigarh. According to a spokemen of the Semi-Condxtor complex,
modules containing large-scale integrated circuits would be imported from Japar and after
assembling them and other components, also to be imported, the devices would be despatched to
ELCOT. ELCOT would be producing about 20,700 watches by March next year, 50,000 in 1984 with
a target of 200,000 by 1985. (Computer Weekly, 15/22 December 1982.)

Indonesia

Siemens AG of West Germany and Indonesia's P.T. Diangraha Elektrika have signed a
$US 170 million package of cortracts witk State-ownaed telecommnication companies to build
Indonesia's first digita. telephone system. Nine other intermational telscommunication
companies including L.M. Ericsson of Sweden and CIT of France competed for the contract.
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The contracts, the first stage c¢f Indonesia’s massive programme to convert the country's
dial telephone syctet to push-button technology, involves replacing 823,000 dial telephones
now in operation throughout the archipelago with push-button telephones and making
1.3 miilion such telephones operative by 1988. The 1 —gest of the zontracts is to build
a $US 106.3 million facility to manufacture push-button telephones. (Electronics Weekly,
10 November 1982.)

Ireland

Tne Irish State agency, the Institute for Industrial Research and Standards, has
published the first Irish Electranics and Electrical Directory.

It lists 337 companies of which 304 are manufacturers, 31 service companies, and claims
that 25,189 are now employed in the electronic/electrical industry and that while electronics
employs six per cent of the cowntry's manufacturing workforce, it rroduces 21 per cent of the
manufactured exports. (Electronics Weekly, 17 November 198.)

Iceland

In May 1982 the Icelandic Zlectranics Industry Association (IEIA) was founded by the
electronics manufacturers in Iceland which are all zembers of the newly formed Organization
of Electrical and Eleciranics Compnies in Iceland (SRF). The IEIA was founded with the
cbjective of analysing the status of the electronics industr; in Iceland today; analysing
the status of support firus; making an analysis of the potertial for Icelandic electronics
products; working to achieve technological transfers in areas where such transfers are
considered necessary; and working on the formation of couditions which are necessary to
enable an electronics industry to develop and prosper in Ieceland. Finaucing for the orpani-
zaticn will be provided by the founding coupanies; grants will be requesied frar Icelandiz
and Nordic industry funds for devzalomment purposes. A "Five Year Plan" was envisaged to have
been ready by Novembar 1982. Projects thai were considered natural for the funds to sponsor
included:

- Technical transfer of production technolegy:
- Fstablistment of a2 R and D Centre:

- Purchase »f equipment that would benefit the industry as a whole such as multi~purpose
microcamputer development  systems; equipment for printed circuit board production;
computer-aided tesrting equipment for completed printed circuit boards; computer system/
programme for tectnological text processirg and computer grapiics; and computer system/
programme for the -ocessing of printed circuit boards.

HMalaysia

Mostek Teknologi ¥in 2hd, a wholly owned subsidiary of Mostek of the United States, is
to oren its second off-shore semiconductor assembly plant in Malayzia tr.is month following
the approval of the firm's apnlication to set up a second assembly plant by tre Malaysian
Industrial Development Authority.

The new plan: is being set up in the Pengkaian Chepa Industria’ Estate in Kelantan
State in the north of Peninsular Malaysia. The facility is the first off-shore elecicunics
assembly plant to be estabiished in Xelamatan and is wurderstood to require an ‘uvestment
estimated at about M$ 38 million ($US 19 wijlior).

The setting up of the Mostek plan: is expested to create jobs for acout 1,200 people.
"Toat™ advertisements run tn -ecruit staff for the facilicy have generated interest amang
Kciantanese working in electronic mssembly “actories in Singapore, Kuala Lumpur and Penang,
and it is believed thzt 3ome of these workers wil)l retun to their state, now local job
cpportunities have arisen., Mostek establisned its firast off-shore semiconductor assembly
plant in Malaysia nine years ago in Pemang's Bayan Lepaa free trade zoue.l/  Production
started there in July 1973 on the company's two-acre site with testing facilitiles beirng
brought into a pew facility nver the past Ltwo yea 2. According to Moutek's managing director
Chuck Hamrick, the company .s zzparding it. operations ir Malaysia due to a need to intcgrate

1/ Zee also artirle on Malayuia: "hitomaton the key to the future" on page 12 in
Microelectronics Monitor no. B,
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mroduction rocesses more fully. By testing locally the company can supply its customers
directly fram Malaysia and therefore increase its competitivemess. It is understood that
semiconductors produced in the new plant will be sent to Mostek's Pemang facility for testing
before oeing exported, rather than setting up costly testing facilities at both plants.

Few details have teen released so far on proposed production at the Kelantan assembly
plant. Reports in the Malayeian business press indicate the ICs worth about $US 3 wmillion
arz expected to be produced dizing the fi-st wear with the value of production rising to at
least $US 20 million by the third year cof operaiions. Devices tc be as-embled include the
64K RAMs though the company has not yet disclosed a complete product list.

Mostek's decision to locate its sacond Malaysian off-shore facility in Kelantan has
teen hailed as a major breaktarough in the Malaysian goverrment's industries dispersal
prcgramme by Minister for Trade and Industry, Tengxu Ahmad Rithauddeen. The programme had
sougnt, without succeas until now, to attract other electronics assembly plants to Kelantan.
(Electronics Weekly, 1 December 1782.)

Mexico

Hewlett-Packard has built a corputer plant in
Guadalajara. H-P won approval for a wholly owned subsidiary, unusual for (S computermakers
in Mexice, by agreeing to supply to the Mexican market computers produced in Mexizo. By
1983, the plant should employ 100 Mexicans, eventually reaching a total of S00. H-f plans
tc pay for imported components by exporting some of its finished product. (San Jose Mercury,
10 May 1982 and 1 November 1982.)

Pakistan

Itac, a Silicon Valley-based offshore assembly contractor, .s opening a video-game
assenbly plant in Rawalpindi, Pakistan. Already operating in a temporary facility there,
Itac plans to employ 600 people in a 25,000 sq. ft. facility and as many more in another
factory to be opened within the next two years.

Though Pakistan has a plentiful supply of cheap labour and an adequate supply cf skilled
professionals, i¢ has no major electronics plants other than goverrment-run telephone
factories. Itac decided to pioneer Paidstan's irdustrial enviromment after being approzoned
by a non-profit Pakistani foundation, the Fauji Foundation, which is a partner in the sper-
ation. (Peninsula Times Tribune, 29 September 1982.)

Puerto Rico

Employment in Puerto Rico's electrical and electronics irdustry has continued to grow.
despite the recession. In October 1979, the irdustry employed 17,300. A year later the
total reached 18,000. In 1981 employment rose to 19,200. In the two-year span, growth was
spread over several segments of the industry, but the employment actually fell in SIC 367
(components, including semiconductors) and electrical industrial apparatus (SIC 362).
{Puerto Rico Business Review, July-August 1982 and November 1281.)

SIC Code 1379 1991
Employment Ernploynent
361 5,17 6,518
362-3 1,301 870
364 2,us4 3,034
365 750 1,213
366 2,386 2,873
367 3,997 3,344
369 1,269 1,337

Philippines

The rhilippines, already a bouming site for offshore electronica assembly, is taking
steps to encouraze more investment. The govervient has cased taxing orovisions and elimi-
nated a requirement that large flrms grow grains to feed their employees. In addition,
the zZwermment nhua3 anncunced 1ts Intenticu to organize a massive, industry-«ide trair.ng
pregramme.

———m
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In 1981, semiconductors outpaced coconut products and sugar to pecome the country's
leading export for the first time. Chip exports reached $US 632.2 million. Semiconductor
companies employed about 40,000 people. The eloven US chips firms currently assembling in
the Philippines are Advanced Micro Devices, American Microsystems, Delton/Sprague, Fairchild
(Schlumberger), Intel, Motorola, Natiomal Semiconductor, Raytheon, Signetics (Philips), Texas
Instruments, and Zilog. Signetics is presently the only foreign-omed plant with a recog-
nized wnion.

Synertek (Honeywell) and Analog Devices have both amnouced plans for Philippinres
facilities as well. Raytheon recently took over Philippine.owned Carter Semiconduntor
(originally a British affiliate) folliowing a month-long strike there. Raytheon had accounted
for more than 90 per cent of Carter's work.

Of the e.zht non-captive assemblers in the Philippines, locally controlled Stanford
Microsystems and Dynetics account for 75 per cent of tie contract assembly capacity.
Stanford, the largest caontract assembler, employs 6,000 workers at its "super plant" at
Pagsig {metropolitan Manila).

In addition to the chip-makers, computer builder Data Genmeral produces printed circuit
board and other assemblies in the Philippines and Timex assembles watches. (Philippine
%@ate; Semiconductor Intermational, August 1982; Asian Wall Street Jourmal, 26 July 1%.5
The above Tor new items have been quted Tram the PaciiIc Stidles Centre's Global
Electronic Information Newsletter; 222 B View Street, Mountain View, Ca. Q4041, USA.)

South East Asia

A recent survey conducted by WIDO and the Asian Institute of Technology has revealed
that computer programmers, already in short supply in the five member Association of South
East Asian Nations (ASEAN), are not being efficiently used. Nearly 70 per cent of the ASEAN
companies, the survey indicates, have developed their own programmes instead of using
standard package.

This in itself, according %o the survey, is not a waste of resources, but whe.:
8C per cent of the programmes are used for accounting, payroll and inventory contral - for
which there are many packages - the question of proper use arises. The survey places the
blame partly on verdars. The survey reveals that 41 per cent of the comrcaies surveyed
complained of lack of vendar support, both in hardware amd software z= well as in the
application of software. It alsc noted that except for IBM, most of the other computer
manufacturers supplied their computer through agents and that they were more interested in
sellirg hardware. Some companies have also complained that vendars themselves were no*
familiar with their own packages. Most of the computer owners were also not satisfied about
the number of demonstrations vemdors provided. The situamtion, thev claimed, prevented them
from using standard software packages. The survey also said that there were many who were
not awure of what packages had to offer. Although the companies are satisfied with their
present system, they found it difficult to broaden their use of the computer. The shortage
of qualified computer peopie was another complaint.

The survey also showed that as many as 80 per cent of the firms surveyed have small
(minis and micros) computers rather than mainframes and that in ASEAN, 20 per cent of tne
computers are installed in the manufacturing sector, a figure on par with the developed
contries of the West, But while Western factories are using computers increasingly in
designing and malidng new products (CAD and CAM), ASEAN factories showed very alow movement ir
this direction. (Electronics Weekly, 8 December 1982.)

Spatn

Spain's electronics industry is seeking Japanese partners to assist in the creation of
a national manufacturing concern to compete with the emerging Burorean grouping of Philips,
Thomscn-Brardt  and Grundig. Sr. Jaime llopis, chairman of Compania de Eiectronicz y
Comunicaciones (Cesa), said that Spanish groups were in ccutact with Sharp, Hitachi, Toshiba
and Mitsubishi. He hoped that a blusprint for an electronics venture wculd be presented to
tke Spanizi industry Ministry by March. Three other Spanish electronic companies, FEloe,
Vieta and Telerasa, are associated with Cesa in the venture.
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Thomson, the Ffrench state—ouned electrical concem, has signed a letter of irtent
wit,h Srundig to take a 75.5 per cent stalke in the West German ~ocmpany. Philips, the Dutch
electrical group, holds the remaining 28.5 per cent in Grundig. Tr.mson and Philips recently
agr'eed in principle on co-operation. The guiding principle beh:nd the plan is to stop
the European companies from acquiring contral of sore than the estimated 65 per cent of
the Spanish market they already have. Sr. Llopis said the Spanish groups were seeikdng a
lasting partnerchip with Japan to dewelop applied technology in the video field. A Spanish
holding would offer participation in an underdeveloped sariket anc. "a springboard to Burope®,
. Llopis said. Th2 move underlines an aggressive stand by the electronics sector in Spain,
spearheaded by Ces, a campany which became the matioml electronics leader as a result of its
association in the 1970s with the Hixhes Aircraft Ccmpany to develop Spain's earlv-waming
system. The company has since lamched a wholly Spanish-manufactired personal computer, the
Maste-32.

Sr. Llopis said Spanish mamufacturers would press the Government to follow what he
termed "the politics of Mitterrand® and the French cammitment to high teclmology. Electronic
demand in Spain is less than a third that of West Gerwany, he said, and the sector repre-
sented 1.5 per cent of gross natiomal product of against 3 per cent in developed countries.
The Cesa chairman also called an the Government to set down guidelines on royalties,
e2stablish a code of conduct for mltiretionals in Spain and overhaul anti-trust legislation.
(Financial Times, 17 November 1982.})

Sweden

A Swedist, Commission for Informatics Policy was forwmed by Cabinet Decision as a parlia-
mentary commission in March 1980. Originmally attached to the Ministry of the Bugget, it now
reports to the Ministry of Public Administration.

It has the responsibilities of co-ardinating policy efforts within the govermment on
informatics issues, following the development of inforwmatics, pramoting the development of
knowledge in this field and suggesting seammres for guaranteeing a positive development of
infcrmatics utilization in society under democratic guidance and control.

The chairman of the Commission i<t Mr. Sven Moberg, Director General of the Swedish
Agency for Administrative Development. The weambers of the Comaission include six members of
parliament, drawn fram the five parties represented in parliament and representatives for the
main employer and union confederations in the labour market as welli as for central, regional
and local govermment. There are alsn a number of experts attached ‘o the Commission repre-
senting a.o. relevant govermment ministries and agencies.

The terms of reference of the Commiasion are as follows: The Comnission should follow

the investigations in progress aond initiate other imwestigations = asures needed tc
follow the develomment of aucmatic daxa process'ng (ADP) anc el nationally and
intermationally. On this basis the Commission should propose pr’ 1 guidelinea for
the development and use of ADP in the Commmity as a whole. It = 3 oonsider in what

form other measures should be taken by the Government to safeguac. . .. .sitive development of
computer utilization in society.

The Commission should, in its considerations and suggestions, pay 2 great attention
to the increased use of ADP, telecommmication and electronics in different fields,
2.g. 1industry, trade, public administrat ion, research, health services, education and
commnication, as well as its effects on efficiency, the econcmy, employment, working
erv irorment, personal privacy, secrecy, security, vulnerabiiitv. the pramotion of influemnce,
the development of competence and the pramotion of equality between the sexes., The
Commission should pay special attemtion to public functions of importance in peace 23 well
as in times of «mergency and war, for example, to Amections vitzl te the national supply
situation.

The Commission is also to sxvey amd evaluate the effects of major ADP irvestments made
in public administration.

The Commission should also pay great attention to questions of education, in a broad
sense, in computer technologv and to research into its frcure use and consequences, lu order
to increase the naticnal readiness for acticn.

The effects and possibilities of devclopment of ADP? are at prezent being studied fram
a number of different angle3 simultaneomly. Dirfferent committees are in many cases dealing
with flelds that impirnge on or overlap one another. The work being dme oy one ccmmittee may
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in some respects be of direct importance for that being done by others. In view of this the
Commission should endeavour to ensure that co-operation between the present corzittees is
facilitated and that their proposals can be co-ordinated. This will create the conditious
necessary for a more coherent data policy.

In order to fulfil its tasks, the Zoemission should keep in close contact with those
authorities, committees ard orgarizations, etc. that are working on questions relevant to the
Commission's assignrent.

The Commission should be the body to which important ADP-questions are referred.

In view of the rapid development in the camputer and electronics field, it is desireable
that the Commission-work be conducted so that results and proposed measures can be submitted
in the fairly near future. This could, for example, be dane through interim repcrts or
proposals for action on different questions.

The Commission whould deliver a report to the Government each year by 31 August at the
latest giving an account of the work done in the preceding fiscal year.

Thailand

Five foreign semiconductor companies now employ about 7,700 workers in Thailand.
National Semiconductor, which opened in October 1973, has ",500 workers on its payroll. In
1981 National produced 68 per cent of Thailarnd's integrated circuit output. Eighty per cent
of its prodret - in 1980 - were finished ships. Data General, a leading manufacturer of
small computers, produces chips for its own conamption. It employs 500 assembly workers in
Thailand. The finished product, representing 3.7 per cent of Thailand's chips production in
1981, is shipped to Hong Kong for inspection.

Signetics, based in Silicon Valley but graduaily being integrated into its parent firm,
Philips, started operations in Thailand in 1980. Tt employs 1,600 and prodixveés 27.8 per cent
of Thailand's chips. Sixty-five per cent of its circuits were finished goods in 1980.

Synertek, the merchant semiconductor subsiciary of Honeywell, also opened a Thal
facility in 1980. Presently, it employs 300 Thai workers, but it has plans to expand. In
1981, reportedly, its product only represented 0.5 per cent of Thailand's integrated circuit
production. Sidtha Intermational, which was awarded pramotionmal privileges in 1979, plans
to employ 809. It will supply circuits to an affiliate in India which will wmanufacture
video recorders. Sidtha is 85 per cent - owned by the World Govermment of the Age of
Enlighterment Trust (headquertered in Switzerland), i0 per cent Thai-owned, and 5 per cent -
owned by Indian interests. Thai integrated circuit exports, which grew rapidly during the
late 1970's, have leveled off with the current recession:

Quantity Value

(million units) (aillion Baht)
1977 171.1 1,144,1
1978 254.7 2,157.9
1979 2141 2,903.1
1980 618.8 6,156.8
1981 59z.5 6,144.8

Pecause chips are assembled fram imported materials and components, those exports
exaggerate tne foreign exchange earnings generated by the industry. The Thal Finance
Ministry has released a study showing that 63.03 per cent of chip export earnings pay for
associated imports. Of the remaining 36.97 per cent, 1.67 per cent goes for local raw
materials and 35.30 per cent for local value added:

-

Ra, Materials 1.67
Chemicals and Gases 0.79
Packaging 0.907
Electricity 0.81
Value Added 35.50
Depreciat ion 2.01
Wages 17.85
Profits 15,64
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Tt is interesting to note that profits are counted as carnings of foreign exchange, and that
they almost equal wages. (Bangkok Banik Monthly Review, June 198.; {Quoted ftram SPC's
Global Electronics Information Newslecter.)

United Kingdcm

The Government seems prepared to put ancther £15 million of equity funding into Inmos,
Britain's publicly backed semi-conductor firm, by the end of January so long as agresment
with the Inmos management can be reached on a valuatict of the catpany's shareholding. When
Irmos was set up, 27.5 per cent of its ordinary shuress wece allocated for purchase by 'key
employees'. Included among these were three fowmderz: Dick Petritz, Paul Schroeder and Iann
Barron. Scnroeder, since leaving the company, has relinquisked his stake. Barron was
reputed to have put up £15,000 for his nolding. Clearly it is in the interesis of the key
employees to have a valuation put on their smares. It would allow them a potentially profit-
able "out".

The British Technology Group (BTG) confirms that it is having discussions with Inmos.
It is thought that the £15 willion is needed to get the UK plant at Newport into production.
The BTG irnvestiment becomes necessary as a result of Immos appatently having failed to
attract jprivate investment. To that end it has been seeking the services of a public
relatins consultancy to burmish the Immos image in the City. (Electronics HWeekly,
17 Novemter 1582,)

With £49 millivn committed and a furcher £13.5 million uncder consideration in the Micro-
electronizs - Applications Project (MAP), the government has rearly spent the £55 million
allocated to the scheme in 1978, a~d last week a £30 million, three-year extension to the
scheme yas annowced.

The MAP scheme was one of the few ideas of the previous goverrment which the present
goveryment has been prepared to back. Altiough £55 million spent in  fowr years is a
relatively small sum and 30 per cent of UK industry still chooses to go its own way without
microelectronics, this is a significant imrrovement on the five per cent level of awareness
in 1979. IT Minister Kermeth Baksr noted that "traditional industries are now s.owing a
greater awareness ot where they should he woving". He =id cumpanies are now aware that "if
they don't use microelectronics they won't be in business.”

Announcing the exiension of the MAT scheme, the Department of Industry took the oppor-
tunity to present cne of the success stories ¢f the scheme, Lawrence Lux's company, Lux
Traffic Zontrols, makes microprocesso.-based pcetable traffic signals. Its earliar products
were more cunventional, but the new microprocessor-based system has greatly increased versa-
tility since it can be easii: reprogrammed for different tra:fic conditions. The key
question here i3, of ¢cimse, did the grant make it all poseible? EBeker was visibly delighted
when Mr, Lux confirmed this and noted that the capital expenditure would have been formidable
if the company had ben on it3 own.

The Dol has btegun a programme of events linked to the extension of the MAP scheme in
which other irstitutions and interesated associations are invoived. The first of theoe was
announced last weel. Wiiliams and Glyn's Bank has joined with the Dol to lauch a campetition
for 16- to 19-year olds to find the best innovation using micrcelectranics. It is open to
young people in full-time em>loyment or on govermment training schemes and entries must be
apprwed by employers or the training college involved. The winner receives £1,000 ard there
will be other prizes for winners in each of 10 regions. Applicants oust identify a use for
microelectronics in their place of work amd produce a written report on how microelectronics
could overcome a specific problem.

Other events on the programme to support MAP include the launch of a Scottish Inform-
ation Centre by Inmap, an advanced technology and automation exhibition at Manchester and the
lainch of an East Midlands Reginnal MAP initiative. On the publicity side an interim report
cn MAP will be produced which {s aimed at "financia}! decision malers," there will be phone-
ins on lccal radio and a new national advertising campaign.

About. £50 million has so far been committed under MAP with £12 rillion going on aware-
ness and training, £5 million on consultancy and £31 million on project development. Another
£13.5 miilion has recently been approved or is under consideration taking the total over the
original £55 millien allocation. So far 160,000 people have attended awareness events,
30,000 training places have been created and aver 2,000 corsultancies have been completed.
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Baker acknowleiges thzat "work still needs to be done on the awareness side" and this is
why the DcI has gone in for a series of regicral pramotions till the end of the year. Under-
lining the change of attitude in the City, !in zaid: "I do not really believe there is an
ahserce of money for new technology, there has teen a sea change." He pointed to the number
of City institutions pecoming interest:d in innovative campanies, though he admitted: "They
often have to be guided,"” and "they tend to r:ol their money Lo spread the risk."

The Science and Engineering Research Cowuneir (SERC) has awarded Edinburgh University
£2.5 willion to support work in electronic circuits. The cash will finance equipment and
research that should make possible manufacture of chips in which individual components are no
more than 1 micrometre apart. The comparable figure in integrated circuits manufactured
today is around 3 micrometres. By the end of the 1980s, the innovations should make possible
menory devices that contain 1 million components, compared with 100,000 or so todayv. The
grant to Edinburgh University forms part of a £7.5 million scheme to support chipmaking work.
Other universities benefitting are Sheffield, Surrey and Southampton. (New Scientist,
4 November 1982.)

And what may be the most advanced piece of chip-making equipment in Europe is to be
delivered to Edinburgh University in February. The univeristy's micro-fabrication facility -
an offshoot of the electrical engineering department - is to get an Eaton wafer stepper zt a
cost of about £600,000 on a grant from the Science and Engineering Research Council. This
means that Edinburgh will be able to supply chips to other British universities which are
workirg in the same research field. “The optimetrix 8010 wafer stepper, made by Eaton
Semiconducter Equipment Operations in the US, will give the iniversity the most advanced
optical techniques available for integrated circuit production. Dimensions as amall as one
micron per circuit can be printed. "The apparatus is in the forefront of techology,™ said a
SERC spokesman. (Computer Weekly, 16/23 December 1982.)

Two information centres were opened¢ in Edinburgh this week to encowrage closer links
between Scotland's "Silicon Glen"™ - the central lowlands area supporting microelectronic-
based industries - and other sectors of industry and commerce. They were set up at the
Edinburgh neadquarters of Immap (Integrated Micro Applications), the company established by
Heriot Watt and Edinburgh Universities to encourage techmoclogy transfer. The funding is from
the Dol's MAP awareness scheme., The first is a microtechnology centre which provides an
information service and exhibition covering all aspects of microelectronics in the production
erviromeent. The exhibition contains static exhibits and alao werking demanstrations of a
wide range of microelectronic hardware and systems. The other centre, the Waverley micro-
systems centre, is one of 15 planned for Britain, and is the first to be opened in Sc~tland.
It provides a source of impartial advice and guidance to prospective business users of
mic—ocomputers in Edinburgh and East Scotland. (Electronics Weekly, 2 December 1982.)

The Scottish DP industry will soon have a shortage of trainel Scots if tre "Silicon
Glen" toom cuntinues at its present rate. A report, published by the Manpower Services
Commission, concludes that the cu-rent levels of computer training are probably inadequate tc
meet future demand and recommerds that employers and the various training bodies have a
rethink about their training programmes. It zlso draws attention to the changing structure
of the Scottish computer industrv, with a diminishing need for applications prograrmers, bt
an increased demand for certain specialis skills, particularly in systems programming ard
design. Put unemployment among Scottish computer personnel between 1979 and 9B has tripled.

The report is based on a survey of 373 out of the estimated UU0 Scottish: compcter
installations of a sufficient size to employ specialist staff, as well as a survey »of
36 computer users. Its aim was o assess whether there i3 a shortege of computer sikllis in
Scotland, to forecast the trend in demand to 1985, and to examine the implications of these
findings for future training both by industry and the MSC, The industry iz growing and
should increase by 10 per cent this year. It is estimated that about 3,500 pecple were
employed in camputing (programmer upwards) in Scotland in 1981. Half of the cwmputer
inswallation3s surveyed reported sericus shortages of 3ystans programmers and one third
has shortages of systems analysts, designers and amalyst/prograsmers. (Computer Veekly,
16/23 December 1982.)
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Gsa

A grovp of 13 microchip manufacturers in the S has awarded mcre t(han $US 3 million
to eight. universities for research into the next generation of semiconductor technolegy. The
group, a non-profit organisation called the Semiconductor Research Corporation, hopes that
these and future awards will help boost the intermational competiveness of the country's
microeliectranics industry.

Cornell University will receive nearly $U0S 1 million for research tocussing on proper-
ties of integrated circuits. This will become important when circuits become small enough to
be measured in atomic spacings. The University of California at Berkeley and Carmegie-Mellon
University will together receive $US 1.75 million for resecrch in computer-aide. design of
integrated circuits; the two institutions will co-ordinate efforts to develop new design
tools for very large-scale integrated (VLSI) circuits.

The corporation was formed early this year by semi-conductor executives who were con-
cermmed about the WS losing its lead in electronics. Britain, France and Japan have already
established govermment research programmes. As an altermative to the goverrment-supported
initiatives of these nations, the US chipmakers decided to set up a co-operative research
effort, which they would pay for, and carry out the work mainly in university research
labs. While much of the cponsored research may be of direct ug2 to member companies, the
programee al=o has an underlying goal of improving the quality of university research. "We
hope that by raising the level of university research, the grants will help universities
to attract students and retain faculty in fields, supported by the research,™ says larry
Sumney, executive director. Before joining the corporation, Sumney headed the Department
of Defense's research on very high-speed integrated circuits (VHSIC). The Semiconductor
Research Corporation has a buiget of $US 6 million in 1982. but hcpes to have annual budgets
of $US 11 million in 1983 and $US 15-20 million in 1984. It plans to fimd three more
university research centres in 1983.

Ralph landau, a wmillionaire chemist/entrepreneur, has given Stanford University
$S 1 million to study the sources of technological imnovations and their impact on America.
The gift will provide $US 250,000 a year for a "technological inmovation programme" at
Stantord's Center fcr Ecrnamic Policy Research. The centre plans to use the money to study
how new tectmclogy affects the economy. Stanford's Paul David said: "We know rerarkably
little about the sources of invention, or about the appropriate goals of national Lechnology
policies.” (New Scientist, 6 January 1983.)

¥est Indies

The Development Corporation located At Kingstown, St. Vincent and the Grenadines,
West Indies (P.0. Box 841) informed UNIDO of certain fiscal and non-fiscal incentives which
tne Govermment of St. Vincent offers in an <ffort to attract more electronics firms to
establish labour intensive assembly operations in the country. Among these incentives are:
15~-year tax holiday with freedom to repatriate profits; duty-free examption for Imports
of machinery, equipment, raw materials and compcnents; availability of standard factory
building for long term lease or rent on concessionary terms; abundant supply of young,
literate, English speaking work force; basic labouwr rates of US cents 60 for men and
S cents 50 for wcmen per hour; regular air and ser links to North America and Burope;
minimum of bureaucratic jrocedures; and excellent living envircoment.

Zimbabwe

Zimbabwe, 1ike all developing countries, cannot rely on werssas computer systems but
must have its own skilled people who can design and program systema for the country's special
needs, say two Dritish computer oxperts. The two - lan Shearer and Roger Tagg - said
recently in Harare that Zimbubwe could go further ard assemble some ~f its own hardware fram
imported compunents. Both men are independent computer c.raultants wud Shearer is secretary
of the developing coinuries' specialist group of the British Cociputer Society. The group
was set up to help study the needs of developing cowritriea and help pass on the required
inforration. Bibli graphies have been prepured of information on four topics: banking and
finance, transport, water-resouwrces maragement, and agriculture znd forestry. The group has
also prepard a volume of I3e ztudles of successful use of computers. in development schemes
throughout the Third World. The BCS had taken a lesding role in setting up the UK Council
for Computing Development, 2 tody that received goverrment funds. The council believed
casputing could heip developing contries pian their developuent in petter way and direct, in
the test -ay, the human ard other r<souces of the country.
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Both Suearer ard Tage said it was important for Zimbabse and other developing count-ies
to develop their -wn computing strategies, especially in the public sector. It has to be
decided what computers would or shouid do and what sort of systems - including what mix of
large and small computers - should be installed. This would be preferable to just adding
systems ad hoc. It was in this area that local experts were so valuable. "It is very
difficult at times,” said Shearer. "Even the training cffered overseas may not be the
most suitable. It is something that wust grow up in a society, but skills are needed now.
"Zimbabwe is fairly fortunate in baving a lot of people wWho have studied outside and retirned
and these people can help decsign the training needed locally. And you also need people who
can design hardware and software or can adapt what is available on the worid market", he
said. Zimbabwe could also, Vairly soon, assemble its own bhardware, especially in the micro-
computer field. Companies already existed in developed countries which just bought comp>—
nents and software packages and made up their own systems and some developing countries could
and should do the same. Both men, whc atterded the three-day Datacom 82 conference organized
by the Computer Socziety of Zimbabwe, are specialists in Dataoase, an information-pooling
system. Database helped eliminmate inconsistencies, gave greater flexibility of collecting
ard validating data at souwrce and for waking corporate data available on demand to the
user.

Tagg said there were dangers of creating 1984-type societies, where all the files of
information on one person could be brought toesether. The best wey of avoiding this was to
ensure that there were independent contrals over various seperated files and information
stores and early - warring alarm systems to yrevent someone assembling a complete dossier on
a particular person. The chairman of Datacom, Wally Green, said 144 delegates had attended -
"a very pleasing number". They came from commerce, industry, local and central government,
banks, building societies, pension funds, the university amd private groups. Because of the
high attendance there would be a profit ard the money would be used to belp the society with
its training programmes. (klectronics Weekly, 10 November 1982.)

NEW DEVFLOPMENTS

The micro micros

The handheld computer is here. Its arrival was inevitable, the result of two long-con-
verging trends. Ever since the first ENIAC was put into production, manufacturers have been
making computers smaller, cheaper, and more powerful than their predecessors. And ever since
the days when the four-function Bowmar Prain sigmaled the begimning of the end for the slide
rule, mare and more powerful capabilities have been appearing in each generation of handhelcd
calculators., It had to happen at some point that these two marvels - the computer and the
calculator - wculd merge.

Handheld computers are the first truly portable camputers; these new machines fit in
your hand, run on batteries, and offer impressive computer functionality, usually for less
than $US 1,000. Of course, these handheld computers dan't offer quite the same functionality
and capabilities as desktop computers or larger machires. They can support only one user
at a time, their memories are quite limited, and the typical one-line display can be infuri-
ating. And when peripherals like printers, larger screers, or off-line storage are added,
these machines can quickly lose their portability.

Nonetheless, users who want to 3tay in the vanguard of new techmology in tiny computers
will have to be satisfied with the handheld variety. There are not even that many of these
around; indeed, only a handful qulify as fully functiooaml handheld computers. That is,
they are approximately the size of a handheld progreomeble calculator, weighing under two
pounds, and can be held in one hand whilz being operated with the other; they must contain
at least a UL-bit microprocessor ~nd be prgrammable in BASIC or some other high-level
language; and they must be o ‘ible w1’ some kind of peripheral devices for hardcopy
output and for off-line storag

... There are four lea’. 3. At the low erd there is the Casio
FX-702p, a machine that fulfil ~rents but is labeled "programmable calcu-
lator®., Slightly more powerf -.1 and PC-150C, which are identical to the
Radioc shack TRS-80 PC-1 and : first handhelc computzsr infroduced in the
U.S. in 1980. (The Sharp 1 in Japan a year earlier.) Still more
powerful , and more expenaive, . Jeld Computer, marketed in this country as
the Panasonic RL~1000 or the Q¥ . + e most powerful ard versatile of this new
breed of computer - the nanocct; . . 1w e - is che Hewlett-Packard HP-75¢, whicn can

cost as much as some desktop computerc.
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There's no questiou that there is a market and that is poised to take off in the next
few years. Because the camputess have been on the market {or only two years, the installed
bare is still lcw. A Yankee Group study recently tabbed the cwrrernt market at some 162,000
units sold this year, or about $U8 52 willion in sales.

Great expectations are heid for this infant market. Studies by ruture Computing in
Dallas and Creative Strategies Intematiomal in San Jose have mredicted that close to half a
million units would be s30ld in 198 and over a million in 1983. Sales can be expected to
reach 5 million units in 1986, with revenues of $US 754 mjil‘on, according tc the CSI =tudy.
Futwe Computing predicted that sales would not reach 5 wmillion until 1987, but even that
represents enormous growth.... (Datamation, December 1982.)

LiMbit RAM

Nippon Electric Co (NEC) has amounced the development of basic tecmology that would
enable it to commercialize B-M bit random access memory (RAM) chips, 400 times more inte-
grated than the current 68K DREHM, and able to store almost 500,000 alphanumeric letters.

The super memory will bave 10-12 million transistor elements integrated on a several
millimstre-square chip. The NEC achievement will have a big impact on other key sem’-
conductor makers in the world which have developed prototvpes of 296K RAMs and started R&D of
™M PFAMs.... The development will be revemlad at the International Electran Devices meeting
to be held in San Francisco,

The basic technclogies developed are: (1) 2 thin 4. fusion layer formation tectology
using silicide film in the implantation~through-metal (IT™M) process; (2) an ultra-thin
silicon dioxide film formation techmclogy, and (3) the selective epitaxial silicon single-
crystal growth technology to create a 0.5 micron wide 2nd a two-microns deep transistor
element semaration area. A combiration of these three bLasic technologies has made it
possible tc produce a circuit line of less than 0.5 microns in width compared to
1.5-3 microns for 64K RAMs. The NEC technigie has thus reached the submicron processing
target. Tre line width of circuit patterns has been thinned down year by year, but the
narrowing of the line width - nomely higher integration - has given rise to many problems
to be solved, such as the imability to control the fiow of electric current, insufficient
insulation between trausistor elements and incomplece switching. NEC has solved these
problers, it claims, by means of the three Dbasic tectmologies. (Elertronics Weekly,
% December 1982.)

A future for CMOS

Intel expects that it 411 be shipping more M0S -orts than NMOS parts, both by value
and by volume, in :3R5. Tt is ncaw taking bookdngs for its first two (MOS parts - the 80CH9
and 8(C51 microconirollers. The 1985 projection is significant. Making the 1985 projection
a8 Irtel's micrccontraller marketing manager, .Joe Baranowski. ©We think there's a revo-
lutine goirg on"™, sald Beranowskhi. "Scze tnink we're here late. Our perception is that
you're never late as long as you came in with the right tecnolegy." Baranowski predicted
that Intel would oz pringivg ot itz leading-edgs memory products - 64K DRAMs and SRAMs - in
{MCS by the middle of 1983 ™at the latest.” The revolution is evidenced, saic Branowski, by
the shrinking cost differeutial between MQS and CQ40S. Next year he eypects that it will
cost twice as much to use GH0S as MMOS. TIn 1984 it will cost 40 per cent more to use QMQOS.
In 1985 it will cost the sam=.

Intel iz proud of the fact that, instcad of cetting up its (MOS process fram scratch
iike all other semiconductor companies, it has managed to cudify its axisting WMOS proceass.
Instend of a 7pwell %wn an i~type sabstrate, inte!'s process places an n-well in a p-type
substrate. Consequently, the =ubstrate material i3 the same for MOS &3 for MOS. The
similarity has resu't>d in a winimal time for getting inte production. Like HMGS 2, channel
lergths for the (MGS process are 2 microns and ainimum gate delays are 350 pinoseconds.
(Electronics Waekly, 20 October i982.)

4Mbit bubble memccv

Intel has Wept ‘ts promise, sude two years ago, to have a four megabit bubble memory
ready by 1982, The ~ompany already has a one megabit device on the market. The non-volatile
part, T114, whicn masasures 1.6 am bty 1.35 or, ‘s smaller in size tho- the one megabit
7110 device. It has been produced using X-ray lithography and will =ell for $US 150 for
the complete ~hip set by 1986, The four megabit memory has double the data rate and double
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the access time of the one megabit device at 200/400K bit/sec and 80msec compared with
100k bit/sec and 40Omsec respectivaly. The maximum power dissipation is reduced also, fran
buw down to 1.8 uw. The company's product wmarketing manager for non-volatile memories,
Dave Shrighley, in an interview: "We launched our 1Mbit bubble memory three years ago,
after setting up a subsidiary, Intel Magnetics, in October 1977 just to specialize in these
devices. Since that time, we have never wavered in our commitment -0 bubble mamories.™

Apart from Motorola, several major semiconductor manufacturers have dropped out of the
technology, including National Semiconductor, TI, and Rockwell - all pulling out last year.
While floppy discs 1look like establishing themselves as the input/output marories for
camputer programs, bubble meanories will take on the role of working memories in the future
gereration of computers. (Electronics Weekly, 10 November 1982.)

The biological computer

A five-year moject in the new area of "biohclonics™ - the science of self-organising ™
life phencmerma - started last month in Japan. The Japanese govertment takes the subject
seriously encugh to grant it 1.8 billion yen (£3.5 million). The goal of the project is to
develop motors powered by biochemistry, and even a "biochemical computer®™. At the core of
the project is some hard-headed research work that its director, Professor Hiroshi Shimizu,
has carried out at Tokyo University on the biochemical synthesis of life phenomema. Five
years ago, after studying the movement of cytoplasm ir plant cells and the molecular mechnism
of muscle contraction, Shimizu synthesised a molecular motor. It was powered by muscle
proteins and the energy carrying chemical adenosine triphosphate (better known as ATPO. It
consisted of z propeller coated with the muscle protein actin, which rotated when a solution
of ATP and another protein myosin, spontaneously streamed past it. Shimizu sees important
applications for this process - but he stresses that it is only a starting point for the
project. Shimizu is mest interested in pursuing an idea for reconstituting elements of the
nervous system into a sensor, possibly to make a "feeling robot". This would be one step
along the road to a "bio-computer”.

Shimizu and government officials were vague about the details of this research, "as it
has yet to be patented". Buti it seems to involve storing in nerve membranes the "unes" and
"zeros" that constitute the information normally foeund in canputer memories. The data would
be coded as electrical signals that register eigher "on" or "off". Shimizu, who was trained
as a physicist, is looking for a physioclogist =nd a camputer researcher tu take the idea
further.

"] suppose that's life! Someone invented
the ultimate in micro-chips. I am the
first gensration micro-chip”. So I am out.

{By courtesy of the Asia-Facific Technolegy Digest, July-Argust 1982.)
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MARKET TREMDS

Dim prospects for US semiconductor industry

This summer it looked as though the twc-year slump in the world's semiconductor industry
might be over. This autumn it loolk= worse than ever. The Semiconductor Industry Assnciaticn
of the United States has cut its forecast of chip sales by American and Buropean companies
this year to just over $US 9 billiun, a growth rate of only 6 per cent. A year ago, its
guesstimate was for 17 per cent growth this year. Now, even 6 per cent will he too high.
The Wall Street brokers Merril Lynch expect sales to grow by 4 per cent, and one glum chip
maker is counting on only a meagre 2 per cent rise, Bad for an industry used to
faster than 30 per cent a year. Very bad for Intel, Advanced Micro vUevices (AMD), and
National Semiconductor, Merica‘'s last three big independent chip makers. severe price
competition and the costly investments they need to make to remain technology leaders are
hurting them more than their ~ompetitors, who are all parts of larger, wealthier companies.
Their Japanese rivals are owned by big wmultinatiomals. Texas Instruments ard Motorola, two
big American campetitors, make lots of other things besides chips. And several praviously
independent. imerican chip malers now 2ave big companies behind them. Mostek has been bought
by United T2chnologies, Signetics by Philizs and Fairchild by Schlumberger. Going it alone
is tough. MNational Semiconductor lost $0S 10.7 million on sales of 30S 1.1 billion in the
year to the end of May ard is still losing money. Intel's post-tax profits for 1981 tumbled
72 per cent to $US 27.4 million on sales of $US 788.7 million. AMD msnaged only a slender
0.5 per cent pre-tax margin for much of last year on sales of $US 28 million.

Price competition remains intense, particularly for 64k ram chips (which store about
64,000 bits of computer information apiece). These chips were selling in America for
$US 6 each in early summer. The mrice is now $US 4,25 and falling. Intel has also driven
down the price of its new 16-bit microgrocessor chips to persiade its customers to switch
fran 8-bit chips,

To make matters worse, spiralling develomment costs are ralsing the ante. It costs up
to $US 100 million to ~ear up to produce 68k rams in large volumes. signetics and Mostek are
raising capacity, aided by the fat cheque books of their parents, but Intel and National
Semiconductor are pruning back investment and mnning costs. MNatiomal Semiconductor has also
laid off part of its workforce. Intel is determined to maintain its tectnical leadership.
Over half its current sales are products less than a year old. Intel has just amounced
that it is trying to make all its products using complementary metal oxide silicon (QMGCS)
instead of metal oxide silicon. The complementary stuff uses different impurities in the
silicon to cut costs. If all goes to plan, Intel will have many OMOS prcducts early next
year. MNational Semiconductor is weak both in 64k rams and in 16-bit microprocessor chips.
Its main strength lies in its ability as a producer of a broad procuct line of fairly basic
chips. So it depends more than most on a strong recovery in semiconductor zales. It also
sells IBM-compatible computers, ipcluding Hitachi's. The amaller rival AMD is borrowing
Intel technology and loolkdng for profitable market niches for militury, telecoms and special
conamer chips. (The Economist, October 1982.)

Semiconductor industry European market reviewed

After an excellent first half year, the semiconductor industry 1s now facing another
slump. This was the desprdent message at Motorvla's amual market review last week.
Dedy Saban, Motorola's director of marieting for Burope =ummed up the semiconductor
industry's prospects in a few seniences: "In January there was a step finction - new orders
went up overnight by 40 per cent, and we were selling as much as = could ship. That
continued for six manths, not just for Motorola, but for everycne. But September was a
disappointment ard aitnhough October was a gocd month for us, we believe it was generally
s3low. We are facing a new slow down in electronics.” GSaban forecasted this sluggish market
would continue until the second qua er of next year, at least - and he has the backing of
some of the world's top financial «malysts. MAgainst this grim financlal background Saban
outlined the prospects and tremds in the semiconductor industry. His most enlightening
anaissis was of uwhich contries get sost business in the world's biggest markets - the US
Japan and Burope.



Surprisingly, the figures showed Japan's share is much smaller than it is perceived.

ly 6 per cent of the semiconductors sold in Burope are made in Japan, according to
Motorola's figures. J3aban said this is lower than we are ied to expect by the media. If the
amount of coverage the 'Japanese .hreat' gets were remresentctive of sales the Japanese w.uld
have 90 per cent of the market. The US sells more than eight times as many semiconductors in
Europe as Japan, a massive 50 per cent of the market, or a total of $US 1.% biilion sales.
These figures are admittediy fran a source which could be accused c¢f bias, but they agree
with figures recently revealed by Dataquest. At Dataquest's Semiconductor Industry
Conference in Monterey, Machael Placko, director of the company's Eurspean semiconductor
industry se.vice said Japamese campanies supplied just S per cent of the BEuropearn market,
of $US 159 million. The figwres for Japan and the S indicate that bectn are more
'orotectionist' than they admit. Some 92 per cent of all the semiconductors sold in the IS
are made there, and 90 per cent of the semiconductor sales in Japan were of Japanese origin.

Saban said the total free world growth rate for semiconductors will be @ per cent this
year ard '1 per cent next. This is poor for semiconductors. Most ccapanies in the business
are used to a 25 per cent per amnum growth rate. "™But possibly the 20 per cent we were used
tc will not happen again. It was usual for three good years and one poor. Perhaps we'll now
have to get used to three bad years and one poor one," said Saban.

The pictwre for BEurope was slightly better. Motorola's figures predict a 14 per cent
growth in Burope this year. This will drop to 17 per cent again next year. Of the Eurcpean
semiccnductor giants, the UK has fared best in the recession. It has increased its market
share in BEurope from 7.2 per cent in 1980 to an expected 19.3 per cent this year, overtaking
France. Most European countries kept their share of the market over this period, except
Germany, which dropped 2 per cent. Tt would appear the UK took its gzins directly from
Germany. (See also table below.) (Electronics Times, 4 November 1982.)

i MILLION S A

| COUNTRY :

! 1980 1827 1582 1982 1980 1981 1982 y33 !
W. GERMANY 1,246 867 €85 953 328 311 308 31f
UK 651 505 555 583 17.2 1R1 183 153
FRANCE 700 522 530 534 184 138 164 176
ITALY 334 252 211 275 83 8.0 94 51 |
SCANDINAVIA 320 255 242 249 84 9.2 g4 82
BENELUX 720 180 163 182 58 54 57 60 |
SWITZERLANC 100 nZ 68 73 2% 26 24 24
IBERIA 100 75 71 76 26 27 25 25
AUSTRIA 80 a 41 45 1.6 1.5 1.4 16 i
ROE M 49 45 50 57 13 16 1.7 13
TOTAL 3800 2,785 2876 3,028 1005 100.0 1000 1000 !

WESTIRN Eurcpean semicomductor mavkes by country — 1930-1983. “)Ercluding Easiern Europe.
Source: Mozcrcla.

L ] CGR.%
PRODUCT 1577 1982 1987 :
77/82 82/8)

SMALL SIGNAL TRANSISTCRS 320 35 330 2 (3
POWER TRAMSISTORS 380 540 736 7 6
OTHER D;SCRETES 1V 160 160 230 2 0
TGTAL LISCRETES 860 1070 1320 4 4
BIPOLAR DIGITAL 220 410 720 13 12 |
LIFNEARIC'S 220 570 1,000 20 12 |
MOS LOGIC 80 230 680 26 22

MPU 50 220 820 35 3C :
M.OS MEMORIES .70 3€C 970 33 22
TOTALN:OS 200 830 2470 33 2t
TOTALIC'S £50 1,810 4,160 22 e !
TOTZ" "OMPONENTS 1500 2,880 5510 14 14 |

L

THE SC ma-iet by product family (5 in millions, 1962 exchange rates). lncludirg optoele:tromics.
Sourze: Alswale.




Intel signs technology exchange agree@eut

For the third time this year, Intel has confounded industry observers by selling its
much coveted process technology. It has just signed a seven year technology exchante agree-
ment with Philips, and its US semicondurtor subsidiar:y Sigretics, under which Philips/
Signetics attains access to Intel's latesrt HOM(S process.

The Dutch elecironics group thus becames a major Rurapean second sourcy fouo intel's
latest Jpit single chip microcomputers, the 80CH9 and 80C51, launched two weeks ago. In
return, (nt:l gets access to technology for two Philips developed zerial huses that allow
various incegrated circuits in conaumer prcducts to be linked together. One is the inter ic
(I2C) tus that serves as a commnicaticn3 link between ics and modules in consumer products.
The other is a dibital data bus (D23 which links different pieces of equijment such as
TVs, VCRs amd videodisc players, and is a strong contemwler as the Buropean standard for
intercornection of electronic equipment in the 'home of the future'. Intel i1l become a
major second source for the 84C20 ard 8U4CY0 microcomputers, both of which will integrate the
IZC bus, and are based ca Intel’s 80CLE architecture.

Earlier this wear, General Sleciric and its Intersil semicunductor subsidiary gained
access to the HMOS technology for what Intel described as 'offereing processes in return for
business opportunities’. And lasc wonth, IBM bought design and process technology that
will allow it to make Intel's 6Uk dynamic ram. Although Philips/Signetics already has the
resources to make high density QMOS parts, these do not have the perforrance that can be
2zchieved using Intel's HOMGS. Tne rext generation of single chip microcomputers from
Philips/Signetics will be desigied with the new process in mu:d. As Mike Hackworth, senior
vice president at Signetics said: "the agreement will result in new products that permit
consumer and irdustrial maket oems to irplement quickly their ideas forr tomorrow's high
volume electronic systuss®. Intel is clearly being choosy about who purcheses its tech-
aolcgy. Pailips is the jeml i Burops's elect-onics crowy; IBM is, well, IBM. Eoth have
enormous capital equipment cuttut and consequently massive future needs for Intel's products.
Intel may be 22lling seedcorn, but in returr it is seciring its largest and mos: prestigious
custumers. (Electronics Times, 4 November 1982.)

And sells 12 per cont stake to IBM

Internationat Business Machines (IBM), the US cumputer and sffice equipment commany, is
to Huy a 12 per cent stake in Intel, the semicowdctor manufacturer, for $US 250 millien.
The agreement, which was arnaounced jointly by the two electronics cosmpanies yesterday,
f~.1lows the close customer-supplier relal.ionship which has developed becween them in recent
years. IBM chose Intel's 16<bit microchip for use in ita highly successful personal ccapiter
ardd has been working with the semiconductor manufactwrer on the next generation of micre-
chips. In September, T8M and Intel signed an wnusual agreement which provides IBM with
access to Intel's design ard manufacturing expertise for the latest generation of computer
chips. (Se= above news item.) The camputer giant has agreed to limit any Pfuture Intel stock
purchase to a maximum of a 30 per cent stake. (Financial Times, 23 Decsmber i982.)

Philips in US CAD/CAM pact

thilips, aml Scientific Calculations of Fishers, New York have amnounzeG an agreement
cn rechanical CAD/CAM systems. According to this agreement Sciontific Caiculations will
furiher develop and market worldwide a new generation of the systems, based an czrtain
proprietary mechanical design technology licensed from Philips. In ammouncing the agreemant,
Jeffrey M. Wales, SC's vice-president of marketing, indlicated that his company expects to
concentrate its efforts in three principal directions. Thesc are tie development of an
integrated CAD solution to the problem of electramechanical. product pacikaging and design,
the development of a comprehenzive factory-floor systen *o permit the Interactive flow
of CAD data to numerically-controlled praduction 2quipment, and the acvancement of three-
dimensional modelling and visuaiisation tecihniques tn support the conceptual design and
documer:tat.’on of packaging-intersive industrial and consumer products. "We are convinced
=2.d Wales, "that SC's technical resources in the fleld of computer-aided grarhics, coupled
with the Philips mechanical design technology, will contribute to a unique aclution to the
market's requirement. We lcoi forward to the prospects this venture creates for the futire.”
introduetion of the system i3 planned for the {irst quarter of next year. (Computer Weekly,
20 October 1982.)
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Electmonics giants in R&D deal

Burope's two 2lectronics giants, Dutch Pnilips and German Siemens, have joined forces
in long-terw information teclnology research and develomment. The two companies spend a
combined £1.5 biliion a year on R&D. Their initial outlay in backing the EEC call for a
$US 400 miliion strategic plan, Esprit (European Commmnity's Stiategic Progremme orn: Research
and Informaticn Technology), is 3US 3.7 million and 50 scientists. A Philips spokesman
said that closer co-operation could follow. Both companies stress that short-term product
development - leas than five years - is excluded fram the current agreement and that the
companies will remain rivals. The deal is aimed specifically at products related to the
computer industry, and inciuded semiconductors, microeiectranics, commuter-aided design and
speech recognition.

Tnis is the fourth in a series of joint deals that Philips has started this year. It
has concludel 2 secand source agreement with US micro maker Intel for its (MOS chip, with
Intel to get cansiltancy advice frar Philips on communications structures for its micro-
compater. The Dutch giant is holding talks with German electronies :irm Grundig, in which
it holds a 24.5 per cent share. The Frernch State-owned company Thomsor-Brandt is trying to
take over the remaining 73.5 ner cent of Grundig but is opposed by Philipe. Apd Philips is
currently talking to US telecommmnications giant ATeT "about a new joint ventwrs in the field
of telacommnications,” a Pnilips spokesman said. :

Siemens said that its deal with Prilips would huve its quickest impact on its power
ergineering division which is developing micros for casputer-adided design and manufacture,
but that its data processing division, which mukes the Siemens mainframe, would not be
directly affected. Philips expects the Siemens agreement tc benefit future versions of its
recently amounced micro. (Computer Weekly, 16/23 December 1982.)

Westinghouse plans to buy robot mnufacturer

Westingnouse Elentric, the electrical equipment maker, plans to acquire for
$US 100 million Unimation, one of the world's leading robotics manufacturers and the largest
waker of industrizl robots in the US. The proposed deal rerressnts = major strategic move by
Westinghouse in its effort to become a daminant suplier of automated products and systems for
the “factory of the futwre". The purchase which analysts say will help propel Westinghouse
intw z lesdership position in tne new automated products business, is also likely to revive
the traditional rivalry between Westinghvouse and General Eiectric, the US leader in elec-
trical eguipment.

Unimation is credited with having installed the world's first industrial robot in
1251 and says it has installed more than 7,500 Unimate robotsworldwide. The compary
amploys abonit 600 people in the S and about 120 at a manufacturing centre at Telford in TX.
Westinghouss said yesterday it will use the same workforce at Unimztions. (Technical Times,
7 Decexber 1982.)

US telecumeeinication ziant ruled by US court to break up

The last incstalment of the l:ngest running couiroom dram. in S history, the United
States of America, versus bmerican Teizpiume an! Telegruph occurred recently. Judge
Harold Greene zigned tiwe consent decrwe wh'nh zave ATET =ix noens to drmw up ¢ plan for the
braking up of the lsrgest company in the worls.

During the next six months chere will be mixh speculation on the fate of the company
which contrals 30 per cent of the talecumami_zhions market in the US. Wnlie some infor-
mation hes besn rezleased there is uncartalnty among Bell System employees and even sicre
concern sbout the fate of Bell Labs, aryimbly tse most {amous and accomplished research
inatitution in the world.

e big question over Bell Labs is what the new slimmed down company will want from 1t
and what money will be available to do the more long-:erw. less product orientated research
for wnich the labs iz fancus. The agreement will allow ATAT Lo enter new markelts which were
closed to it under a rrevious antitrust suit settled in 195£. AL the time the company had
0 idea how large the computer market would be so the discovarizs of Bell lLabsa, srme of which
le¢ the whole industry, have not baen available on the open mariet but have been concealad
inzide teleptone equipment maie by Western Electric, which could rot De sold outside the Bell
sysiem, o else licensed o other manufacturers, Under the new regl.e ATAT ran exploil these
Alscoveries which could rean it will enter the merchunt semizonductor market or it may use
118 computer exrertize at Western Electeic to enter the office automaticr market.

D por el o . L4
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In ibeury LiEfe 13 0o restriction on waiat western Zlactric can zals inm fitume bt
company spokesmer. ndve said many times that it will stay in the telecommunications systems
business and will mot start making coffee cups or dag food. But as the opened up teiecoms
marxet "ecomes more competitive, Westerm Electric will probably want mare of a say in the
type of research cerried out at Bell Labs. The local operating companies have never been
under any obligation to buy equipment only fram Western but until now only about 37 per cent
of their equipment budgets have been spent outside Bell.

Under the settleament, the 1local companies will be allowed to sell equiment for
customers' premises bul the local Bell Phone Centres will face irvreasing competition fram
other firms which can caapete freely. This will probably lead to pressure for the local
compenies to sell a broader range of equipment which means eithsr Western will have to make a
wider range, or more equipment will be bought frcm outside.

The first sign of the new ATAT came in June this year wnen the campany announced the
formation of a subsidiary, American Bell to operate in the data processing market. The
carpany has been dubbed 'Baby Bell' and although owned by ATAT it will operate separately.
The agresment with the Federal Comesnications Commissicn which allowed the formation of
American 3el) is separate from the Department of Justice suit and placed anerous conditions
on the company to ensure it was autonomous. Reasarch groups at Bell Labs working on American
Bell's 1irst venture, Advanced Information Systems/Net 1, were kept behind locked doors and
AT3T managasent went to great lengths to ensure they both were, and were seen to be, at least
at arms length fraoe deby dell.

Tne Eabv Bmll sitmmtion 1nooks a little ridiculousr in the light of the Department of
Justice settlement amd it is thought likely that American Bell will be allowed to integrate
into the mainstresm of ATET. Its first product is a syscem vhich ailows computers using
incompatible mrotomls to comsnicate with each other and is aimed at amall companies which
mey want to commmicate directly with suppliers cr customers' cooputers. This will undoubt-
adly be the first of a long line of data mrocessing/casanications products amnd services
based on discoveries at Bell Labs.

There is some feelirg that Bell Labs will have to pay its way by working sclely on
projects of this sort which will directly r2sult in zaleable products quickly both to expand
AT&T's business arcas and to giva Western: Flectric a tacmological edge when it tries o
expand its business both ingide the US and on the export market.

The brezk up of AT&T has many similarities with the breaking up of the British Telecom
monopoly proposed by the present govermment and no doubt the reaults of the break up will be
watched closely in the UK. In the 'S, most people think the break up will be beneficial in
some weys both to the WS public ang AT&T. Competition may reduce charges to scme and new
business may aake ATAT an even mcre :xceasful company. Eut there is a fear that the US
electrmnics industry, as a whole, may suffer by not having the basic research of Bell Labs
which has contributed much to the establishment of Siliczon Vailey and the US lexi in all
fields of electronics.

At present the plans for the restructuring are belig considered by a series of ATAT
management task forces which must report back to Judge Greene within six months and must put
these plans into effect by January 1584. Whatever the result the antitrust suit «#iil make
the next threes yea~s toth interesting and trying for an industry more used to steady growth
and a cosy controlled merket. Bell Labs could undountedly survive on tecnology aione but
only the market can decide whether the Bell syatem can survive the competition e rest of
the industry has always had to work against. (Electronics Tim=s, 14 November 1982.)

Asian telecommunications equipment maiket

Asia represen's ‘he fastest growing mariet for teleccemunications equipment, according
toc ztudies by Arthur D. Little, Inc. the Cambridge, Mass., consultancy. The Asian market is
rrojected to grow cver the next five years at about 10 per cent compowided annually, followeed
by an 8 per cent growth each for latin America, Africa, and Morth America; Furope amd
Oceanfa will grow an estimated 7 per cent, The figures, along with analysis and product
market projection3, were pressrted to the public at a recent Telzcommunicztiong Forum i
Boston. In projected 1987 market sigres, Norih America will represent 42 yer cent of 'he
market, fcllowed by hsia witn 28 per cent, Europe #'th 25 par cent, latin America with
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5 per cent, and Africa with 1 per cent. The North Arerican teiecammmications marke: in 1982
will be $UT 20 billion, growing toc $uS 29 biliion in 1987. The key trend in the world
cammnications market, the campany said, is a changirg competitive situatior, reflected mos:
dramatically in. the IS marke:, where AT&T's deregulation is having tremendous effect. Among
the Asian countries ezciuing the most on telecommmications in the next [ive years will be
Japen, India, Tonailard, and Melaysia, the latter expecicd to spend some $US 4.5 billion
during that period. Despite the advance in technology seen 1in the US, hwever, telephone
equipment will remain the bread-and-butter telecoe business for most of the world throughout
this decade. (Datamation, December 168.)

Britain's chip firms zim for the specialists

The do-it-yourself approach to designing chips - this is at the heart of the strategyv
by Britain's biggest inforwmation-tecmology firm to make an impact in semiconductor pro-
duction. Marconi Electronic Devices Ltd (MEDL), a subsidiary of GEC, plans to provide
customers with computer terminals with which they can work out how their semiconductors will
look. The information will then be sent to MEDL's plant in Lincoln where the chips are made.
EC ranks 18th in the world league table of information-technology firms, according to a
report last year by PA Intermationmal, a firm of consiltants. Sales (in 1979) of IT products
accounted for about one-third of the amual turnover of £3,500 million. According to the
table, 10 of the world's top IT firms in terms ¢f sales are American; the most highly placed
British compenies after GEC are ICL, Plessey and Thorn EMI, ranked 33rd, 35th and 37th
respectively.

In chip production, British campanies have concentrated on custom Luilt ~ampoaonts,
which are s0ld in far lower numbers than the high-volume "standard" semiconductors in which
American and Japanese firms specialise. Ferranti has buillt up a reputation in custom chips
called universal logic arrays. Each chip contains a besic layout of circuits with room for
others that are added later on, when the customer has decided on the exact application for
the camponent.

In its approach to custom chips, (£C has followed a different line. The company is
using a technology for making chips developed by a Canadian firm, Mitel. This is what is
called the Celimos »rc-eas, a way of packing a lot of electronic functions into a small
gpace. MEDL's chips are "hand-crafted™: each is tailor-male to suit a specific application.
MEDL started up two years ago, ard is tuning out about 20,000 chips per week. About
80 per cent of the procuction goes to other companies within the GEC group. Half the chips
are used in military equipment, for example for commmnications; ¥ per cent end up inside
ha: Jware for office terminals and telephone switching; this leaves S per cent that form part
of general industrial equipment, for instance robots and instruments.

The mattern will change over the next few years, according to Hamish Mclaren, a MEDL
marketing manager. He wants to =met up deals with other companies outside GEC. The firwms
would design their chips on their ow premises witn computerised tecmiques. Firms in this
category would calil up over the telzcommunications network data held in a GEC camputer in
londan; these data would detail for instance, designs of components that have already been
produced. When satisfied, the designer would send a stream of data to Lincoln asking the
plant to wake a st nimber of the chuips of a particular specification.

Mclaren say: he wants to reach agreem=nts witn five such companies over the next year.
Tney would be expected to spend at least £500,000 per year on MEDL's chips. One firm with
wlilch MEDL. is alreadv working is Pleasey. The two companies are collaborating on ways of
putting Mitel's technoulogy into production.

Setting up a semiconductor rompany does not come cheap: GEC has invested £17 million in
MFD!. arvl plans to coaend arother £20 million over the next coupie of years, It will invest
roughly equuzl zms in new compiterises design equipment, basic R&D and hardware for chip
produntion. (New Scientist, 9 December 1982.)
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SOCIU-ECUMOMIU [MPLE CAT LOKS

Lack of cammon goal threatens European industry

Unless European countries begin to collaborate more in strategic areas of high tech-
nology they could lose their place in world markets and some of their irdeperdence as well,
according to a strongly pro-European report published this week by FAST, the European
Commission's lorg-range planmning group for research and develoument.2/ The report says that
if Europe "fails to master the: new technologies of automation, information and cammmication
tne survival of the economy ard industry of Europe, as indeperdent entities in a free-market
world economy will be in danger®™. This wculd, in turn, bring a corresponding threat to the
social, cultural and political independernce of Eurcpean societies.

FAST (Forecasting and Assesssent in the Field of Sc:rence and Technology) was set up
in 1978 by EEC's Council of Ministers to set long term priorities in the commmity's research
fuxding. Preparing the report invoived 36 projects in S4 European research cewtres. Five
years on, FAST sees the role of EEC-funded research as building European industry around the
two axes of tha agro-chemicals industry (which may provide new sources of energy) and new
space and electronics technology. FAST also says the EEC should help the Third World "by
placing European sciernce ard technology at the aservice of the Third Worla™, while at the same
time guarding against coapetition. The cammmi*’ spends only 2 per cent of the already small
amount {(about ! per ceant of gross national product) spent by member countries on their own
research. Allocating these meagre iesowrces, the report says, should be guided by the
overall goals of building a BEuropean society built on biotechnology and informatics, amd
creating new jobs. The report points out that fundamental changes in the types of employment
available will involve at least 50 per cent of the population living within the commmnity
(women and older employees will be especially affected) and there are likely to be over
15 million pecple out of work within the EEC by 1985). Automation and new information and
cammmications technologies are only partly responsible for this, FAST says, and the
systematic application of new developments could partly i1l the gap with between forxr and
five million new jobs by the end of the decade. But without a common strategy, "only a
fraction" of cthe new jobs will be obtained, the rest being won by their overseas campetitors,
particularly the US and Japan. (New Scientist, 4 November 1982.)

Will new techniques pose threat to jobs?

A little under 20 years ago design processes had not been touched by automation. The
lengthy, detailed work of the draughtsman/designer was one of the last applications for
camputer technology. Traditionally time-consuring, the problems of producing fast accurate
designs and, more important, amended designi, seemed to be the one area where camputers were
simply not applicable. Today CAD/CAM is being usad in most of the major industries. This is
not merely a product of the "because its there" mentality that finds applications where none
is necessary. In purely economic terms, the use of CAD/CAM has been taken up by those
campanies which realise that their swrvival deperds on being able to produce acewrate,
detailed designs - fast.

Two questions ar ize: What does this mean in terms of the current (and future) amploy-
ment problem? And what are the benefits? Taking the latter first, without doubt there are
certain high technology applications to uwhich CAD/CAM is now indispensable - in the elec-
tronics ard aerospace industries for instance. The accuracy, reliability and ‘yet again)
speed of CAD/CAM is the only means to meet design and manufacturing requirements. The
time-saving of CAD/CAM cannot be diamissed. In the time it once took to produce one design,
several can now be made. Complex design/manufacture procedures can all be stored centrally
on a CAD/CAM database to provide easy access to information for management. In all, the
savings are nuge, the products better and more reliable and the stored information easy to
update and amerd.

The first question, on employment, is probably more applicable to the CAM saide of the
double act, or more specifically, it will be when the separate discipline of robotics
becames fully integrated into CAD/CAM. There is little doubt that at this atage CAD/CAM
(or Computer Integrated Manufacture, as it will most likely be know) will lead to job losses
in the manufacturing industriea. The Japanese have already embraced the robotics side
wholeheartedly, and plans to develop "seeing" and "sensitive” robots are well underway. If

2/ The FAST programme, volume 1, results and recamendations, pp. 278, volume 2,
research projects, Commiasion of the European Communities, September 1982.




- 31 -

we are concermed to protect British jobs, we must ask if it is really necessary to join the
race. The Japanese, unlike many UK manufacturers, are not particularly concerned with
whether robots are a "gocd thing’, but are cconcemad only with speeding up the whole process
of producing a totally robot~integrated manufacturing industry.

This poses one large problem. If the UK trades wnions cppose the introduction of
robotics on the grownds that it will exacerbate the unamploymert problem, how can we expect
to campete with the proven greater prxuctivity of countries such as Japan which use
robotics? That production is better and faster is rarely questioned. Even in the UK rooots
are used to dc the repetitive manufacturing tasks suen as spot and arc welding and (to
humans, potentially dangerous) paint spraying. The more sophisticated these robots became
the greater their capacity for taking over more of the "lipe" manufacturing processes. To
campete on the international market the UK must therefore give serious congideration to the
extensive use of robots in manufacturing. A country that is uncorpetitive has little chance
of survival, ard even less of prosperity.

A recent report sponsored vy the Engineering Irndustry Training Board (EITB) and
produced by Sussex University's Science Policy Research Unit (Spru) discovered that eight out
of 34 engineering companies investigated had found industrial relations to be one of the main
problems associated with the implementation of CAD systems Spru concluded: ™Most users
vigsited were in little doubt that in the long term CAD would reduce their employment of
draughtsmen.” This is a view realistically ecnoed by Ed Hoskins, chairman of CAD supplier
Applied Reseazrch Limited of Camvridge (Arc). "In owr experience," he said, "a new CAD =ystem
gives the user the ability to take ¢n more work with his existing staff, and to level out the
peaks rathor than to rush into redundancies. "What is posseible,”™ he said, geiting down to
the nitty gritty, "is that ddsigners who have been mad: redundant for other reasons, such as
crmpany liquidations, will 1'ind it perhaps more difficult to obtain re-employment in a
caaputerise! campany. [t may alx, have some effect upon the use of outside contract
draughtamen.” In short, the implamentation of CAD/CAM will undoubtedly have an increasing
effect on employment levels in the manufactiring irdustries., In the short term, this is
likely to be limited toc white~collar empicyses, but in the long term, as the CAM aide of
CAD/ CAM integrates with robotics, this wiil also include large nuwbers of blue-collar
anployees. Ko matter how difficult to make, the actuml choice i3 very simple. Do we accept
a healthy manufacturing irdustry with even fewer jobs than at present - or do we choose to
cling to exisving job levels and let indusiry die altogether? (Computer Weekly, 9 Decemper
1982.)

Workers worried over robot threat

Fears are mountinz among Japarese car workers that the increasing use of robots on the
assembly line i= a lhreat to job mecurity. At Detain's Tochigi factory north of Tokyo,
workers who were at first pleased to be liberated fram the tedinus or dangerous jobs, are now
worrying that ~lever machines couvld oust them from other areas of employment.

What acticn the workers might take about the march of the robot is not clear, but it
would certainly be confirmed by the Cirm involved - there are no craft unions or inter-firm
unions in Japan, arnd each firm has within it one union which covers the interests of
employees of all craft levels.

Tochigi, which makes the Cherry model, including those exgorted to Britain, has 200
robot,s. As their number has increased over the 10 years of the plant's existence, produc-
tivity has increased ram five to 10 units per employee per month. Jobs over the same period
had increased fram 6,000 to 8,300, but no more jobs are now being created. "When we consult
the worker about more robots, they are increasingly cautious,” said general production
manager Kohsei Minami. ™In the future when we want *- automite we shall have to talk closely
to the workers in order to allay their fears over job secxrity.® So far at Tochigi, which
makes about 36,000 cars a year, nn-0:2 has lost his job because of a machine. As in all
Japanese factories suggestions by workers figure largely - last year Tochigi employees made
99,000 suggestions and four out of five were adopted. (Computer Weekly, 15/22 Deceuber
1€83.) .
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(excerpted frar an artiele by Barry Wilkinson 3/)

At the heart of aStempts by fircs in Britain to introduce modern techmology is a battle
Tor contral of the shopfloor batween management ard factory worker. As a result, the precise
direction of innovatiom by the campanias that introduce new technology often has little to
do with improved efficiency or better prcduction, but deperds on the different political
interests of the managees and worke»s invoived.

Microelectronic applications to production machinery usually came in the form of contral
devices; 30, on the factory floor at least, new technology is essentially bound up with
control over tae pace of production and the quality of output. By setting or programming
these devices, a worker can praodetermine the movement of machinery. This eliminates the need
for an operator at the machine itself to intervene continually in the production prccess. As
a result a campany may have a golden opportunity to remove its operators fram their central
role in contralling praduction.

Most peopie's view of how technology alters the workplace barely takes into account this
shifl in the emphasis of who controls production. In the conventional view of technological
charnge in factories, camputer-contraolled machinery inevitably sweeps through industry because
of the enormous campetitive advantages. Firms that fail to take advantage go bust. And the
people on the receiving end of technological advance, so the wisdam goes, simply have to
adjust to the consequences. You can’t stard in the way of progress!

If this picture held true, then one would expect it to be confirmed in the real wor.d
of industry. In particular, one would expect to find two things. First the motivations »f
ma.agers in introducing new technology would be simply economic - to increase efficienc’,
productivity. and so0 on. Secondly, the social consequences of the technology would te
inevitable, following directly fram the lcgic of the change. More skills might be needei
here, fewer there; a2 jobs might become redunuant, but on the other hand others wouli
probably be created.

In my case studies this picture almost invariably did not hold true. Motivations
cther than economic omes veore often predaminant... (For full article see New Scientist,
9 December 1982.)

Office systems: ‘'Humen interface' is a major factor

As technological advances continue towards the end of the century, the 'human interface'’
will pe a major consideration in the quest for increased productivity.
“Everything should start fram the user requirements. Particularly important is user partici-
pation. The goal should be to reduce frustration in carrying out office tasis, to provide
user-frierdly systems, which speed up commmnications processes, and generally to improve the
quality of working life as well as office productivity and human effectiveness. The 'inte-
grated work station' will form a major camponent of the future integrated office. *

Finally, integrated offices may well result in a significant change in the working
patterns of society. Tom Stewart, a consultant at Butler Cox and Partners, explains: 'It is
no longer necessary to bring all the employees into a central location to share the bulky,
camplex and expensive camputer equipment. Increasingly each individual can have a terminal.
'Computers are becaning small enough tc be carried around. ‘'What this trerd does permit is
greater decentralisation of work. Geographical dispersion makes sense for many organizatinns
and the benefits of reduced office costs are encouraging the move away fram city centres.'

(Computing, 8 July 1982.)

Effect of automation on labour force

. Robotics, widely considered the quintessence of the futuristic, actually is some-
thing new oniy in the technological sense. Ecoraically, it is no more than the most
recent phase of a continuing process that dates back to the very beginning of the industrial
revolution: the substitution of machine labor for human labor in performance of specific,

3/ Dr. Barry Wilkinson is in the Department of Adult Education at the University
of Nottingham and the author of The Shopfloor Politics of New Technology, to be published
by Heinemann in February.
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disciete tasks. Whether the machire is controliel mechanically, electramechanically, or
electronically is economically irrelevant. For all its microcircuitry, a robot iz first
cousin to the sewing machine and the faiwm cambine.

Robotization obviously will elirminate some jobs, causing what labor ecoromists call
"temporary dislocations" in tne labor force. Such dislocations can be extramely damagirg to
workers and businesses alike, but there are also ways of keeping the damage wilhin acceptaple
limits. By way of eviderce, there is the recent histor; of the priniing trade.

When highly automated printing and typesetting machinery first appeared on the scene,
unions and management almost reflexively locked homs. The upshot was a rash of titter.
often long-drawn-out st:-ikes, whicii helped to kill off a significant number of major news-
rapers. Eventually, the unions recognized that featherbedding was nct the answer to their
problem, and management discovered the advantages of work force reduction by attrition and by
attractive severance pay arnd pension offers. In the end, automated machinery was accepted as
a fact of life by everyone in ihe printing industry. Against the demise of thcse metro-
politan newspapers can be set the appearance of a considerably larger mmber »f successful
suburban arnd neighoorhood papers, most of which owe their existence in large part to the
favorable econmmics of printing automation.

The effects of automation on white collar work outside the office are camparably
straigutforward and predictable. The classic instance probably is the supernarket scanncr,
wnich makes it unnecessary to put a price label on every item on the shelves and eliminates
cuch of the human labor involved in inventory corntrol, checkout, and the like. This kind of
automation, too, is putting some people out of work - but not in the supermaket chains making
the most extensive use of scanning, according to a recent studv by the federal Department of
Labor. On the contrary, these chains have been jrowing and are empioying more clerical
workers than ever before. As they have expanded, though, they have forced some =amaller
supermarkets and grocery stores cut of business. This is where jobs are being lost.

It these elfects of automation can be predictec, why are the impliications of office
automation so much harder to sort ouc? For one thing, because the numbers are so much
larger. According tc the lates! estimates something like 10 miliion office employees in the
United States already work with video terminals, and this number is boond Zo keep rising
sharply, considering the 40% growth rate that the cffice automution industry is expected to
sustain into the mid-'8Gs. This 13 automaticn on a scale that neither robotics nor retail-
level devices like the supermarket scatner will 3oon, if ever, attain.

Another, more basic cause of uncertainty is thai no one yet krows what the chief
Jjustification for office autumation ¥ill turn ocut to be: cuthting costs or prawoting growth.
These two objectives are not mutualiy exclusive, but even so, they are profoundly different
in their implications Mot the least of the differences is thsc cost-cutting temnds to be a
siort-term cbjective, while expansion in the nature of things must te a longer-term goal....

Most of the peopie who are apprehensive about the efiecis of office automation
acknowledge that, in principle, it can make white ccllar work more productive as well as more
satisfying. In their view, econanic pressures and traditional management attitudes will
cambine to make cost-cutting rather than growth pramotion the decisive motivating force in
the application of office automation. As a result, the traditicnal cffice pyramid will be
pinched in at the waist: the jobs primarily slated for elimiraticn are clerical supervisors
and other skilied clerical workers,

In geametric terms, the outccme predicted by the pessimistic scenario is a discontinuous
figure: a shorteaned and narrowed pyramid atop a broader hase of routine drudgery more
soul-destroying than ever before. Al the higher skill levels, autamation indeed will make
office work more satisfying, but at the bottaom "the office cf the future means little more
than a re-creation of the factory of the past." Low-level clerical work will be more rigicly
and exteasively compartmentalized, campelling each worker to repeat Lhe same sequence of
routine chures all day lor,. As control and moniturirg functions are automated, workers will
beucome veritable extensjcns of the machinery, which will dictate the pace at which they must
perform. The continuwus ard varied hucan contact characteristic of conventioral office work
will became a thing of the pas., an! 20 will the chance of advancement to supervisory posi-
tions and h:gher =kili ievels.
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The prospects for significant zction on benslf of =lerical employees either through
legisiation or by unions are the harder to assess because of yet another impornderable aspect
of office automaticn: what follows from the fact that four out of every five clerical
workers in tl@ countrvy are fenale? Does that make it more or less likely that office
routines will tecame jobs for low=caste workers peruanently set apart fram the rest of the
wnite collar lapor force?  (Excerpted fram an article by E. Kirchner in Datamation,
Septamber 1532.)
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(US Bureau of Labour Statistics)
(New Scientist, 9 December 1983)

Changing role of database manager

Leg King continues nis geries on ~changing job functions and titles. (see also p.27 of lsgue 3)

Tne concept of the database has been with us for a dozen years or so. In ine late
Gizties, when integrated management information systems were all the rage, the idea of
nolding all corporate information on one file, rather thar. dozens, began to emerge. At thias
time, database was not conceived as "clever" file access software ard the main object of the
3ingle file ~oncept was to eliminate redundancy of data by cutting out the maintenance of the
same information on geveral files. Additionally, the =2xistence of a central pool n* i~fL ma-
tion ilmproved 1ta accessibility giving rise to the definition of database as "an organised
collection of data with minimum redundancy and maximum availability”. However, to make
effective use of gucn a Jood idea, more sophisticated access software was required and this
began to appeiar in the early Jeventies firstly as bodged up versions of report generators or
bill of materials proceasors and 3ubsequently as true database management systems such ag
otal wd TMS. Anotner major levelcopment was the data dictionary which maintains a record
of ALl dana thems with ataerdard field names, contents and location.
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To take {ull advantage of these extremely powerful technical innovations, new database
Jobs began te =appear, principally the position of database admiristrator and didtabase
designer. Gererally, the database administrator is a kind of technical systems analyst who
has the ability to consider data in ahstract terms, quite indeperdently of the applications
which will make use of the data. The main part of the job is data analysis, exrcloring the
relationships between sets of data with a view to maintaining this data on the camputer in a
form which anticipates the likely demand for the information. In theory, this data analysis
should lead to the creation of the database tefore the actual applications are cesigned. In
practice, however individual datzbases serving broadly related applications creas have been
favoured over "total" corporate databases.

I spoke to an old colleague who has worked in this area for over 30 years. He felt that
in the future the mair justification for the existemce of t+ - data processing department will
be its database of corporate information. He also sees the database administrator evolving
into an information manager or data manager with responsibility for the management of all
information, including that held manually, within an organisation. Such a person would know
what data is available and how it is organised giving him the ability tc respond directly to
ad-tioc user requests without the intervention of time-consuming intermediaries. (Computer
W ¥, 18 November 1982.)

SCFTWARE AND TRAINING

EEC debating INSIS

European software houses are holding their breath while the future of the EEC Insis
(Inter-Institutional Informatior; System) project is debated in Copenhagen by the Council of
Ministers ard the Commission. Insis was initiated over two years ago to build a
private cammmnications network to link the institutions of the EEC and relevant organisations
in member countries. Decisions arising fram the *nitial stages of the project nced to be
adopted forwally by the European Council of Ministers, 1Insis is still at the stage of
architectural definition and planning, but is moving into the nilot development phase.
However, the next round of the work programme needs to be approved and adopted by the
Conmission. There is no formal budget for next year and this is expected to be decided.
(Compute - Weekly, 9 Docember 1982.)

And approves computerized sutomatic translation system

The five-year Common Market sponsored research programme aimed at developing a can-
puterised autamatic translation system has now been formally adopted by the 10 EEC member
states,

This was amounced in a statement published by the Council of Ministers anl setting out
the objectives and timetable for tne programme. "The multilinguel pature of the Ewropean
Commmnity is of high cultural value, but is alsc in practice an obstacle to closer ties
between the peoples of the Commnity, to cammmications ana to the develoment of tne
internai armd external trade of the Common Mariket," says the statement. "The develument of
computational linguistics is likely to help overcome this barrier.”

The programme will cost around £9m but it is hoped that if the results are usxd
industrially or ~caumercially, lsading to the award of licerces, the EEC authorities may be
sble to recoup some of their irvestment. On completion, "an operational system prototype”
amould be available in & limited field and for limited cetegories of text. This would
provide the basis for development on an industrial acale once the zurrent [rogramse is
completed. A two-year phase of basic and applied linguistic research costing £4.8s will
follow leading to the development of the linguistic models. Finally the results will be
evaluated and the linguistic models extended until the lexical basis contain about 20,000
entries in all the langusges. This will then leave the way clear for the development of an
operational system on an industirial scale and to the stage of commercial explolitation.
(Electronics Weekly, 8 December 1982.)

Singapore software technclogy centre

The Singapore govermment is bullding a S$16m (about £3.5m) Software Technology Centre in
the 1ialands republic’s Science Park. The Centre will house the National Computer Board
(NCB), the fuliy govarrment-owned Singapore Computer Systems Pte. Ltd. (SCS), Systems Educa-
tion Centre Pte. Ltd. (SEC) and other selected camputer software firms.

|
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The Software Technology Centre will consist of two buildings with a total floor smace
of about 20,000 square niezres, to acoamm:iate 1,500 to 1,800 camputer persomnel. At present
the NCB, SCS, and SEC nave 400 campuier professionzls, with iLhe number being expected to
double to around 800 perscmzl by 1984. The design and construction of the first building,
to be owned by the NCB, i: expected tc e campleted by the middle of 1984. Constructicn of
the second building is <xpected to be :amplwred by tne end of the same year. The Science
Park Admission Committee, in ccnsultati-n with the NCB and EDB, will select the campanies ton
be admitted to the Software Technology Centre. Organisations at the Centre will emphasise
research and development as well as exjort~:rinted software development. According to the
Singapore Econcmic Development Blard, the extablishment of the Soltware Technology Centre is
in line with the govermment's pclicy to prasote research and development, camputer ser ices
and software development a2 part of tie ongoing re-striucturing of Singapore's economic and
industrial base. The Scieme Park is located next door to the National University of
Singapore and it is expected that the close proximity of the two institutions will encourage
contact between camputer professiorals employed by the Science Park's tenants and staff fram
the University's Institute of Systems Science and the Computer Centre. (Electronics Weekly,
20 October 1982.)

Stanford adopis new system for marketing software

Stanford University is brzaking new ground in marketing homegrown computer software.
And it believes that its methods - enshrined in a n'w set of rules for providing access to
research -~ could be applied to other potentially wvaluable areas of research such as plasmids,
the design of silicon chips and £ Coli engineered vectors.

The university has speat the past iwo years testing a three-tier system for distributing
camputer pregrams to industry and other universities.

- In tier one the recipients are universicy labcratories, non-profit research insti-
tutes and government agencies. They pay a fee to cove:r costs. The move is necessary because
mere pubiication in a jumrnal was often no longer an effective way for an advancing science.

- In tier two software is offered to industry for use in research and development. A
fla.~rate royalty fee iz charged. IBM has already bought into this system.

- In tier three arn outside firm takes aver and is granted a licence to develop the
software and then to sup-llrence it to others. Again a royalty is paid.

Stanford insists that its pr.mary concern with the new arrangement is to improve the
flow of information for research. But it acknowledges that there is money to be made.
During the two-year trial period the university has earned more than $1.3 millioa in cash,
lab ejuiprent and discomts. Niels peimers, Stanford's director of technology licensing,
believes that the scale of the Stanford marketing programme for camputer softwarc is unique.
(New Scientist, 4 ‘lovember 1982.)

-

IyMgg to market new language

INMOS, UK stzte-supported semicorductor firm, is marketing an -valuation kit for its
new programming language, which is to be called Occam. Tne State-bzcked chip manufacturer
announced its intention to go into software in September. Now plzans for the new language
vave been revealed. Occam has been written by Tony Hoare, director of research at Oxferd
University, and David May of Inmos. The main principle is to use concurrent operations
ingtead of sequential ones. It iz named after the 14th century philosopher William of Occam
whose rule "keep it simple" became known as Occam’s Razor. Inmos argues that this concept
will be vital for the camplex multiprocessor systems of the fifth generation.

The language is designed to speed up the writing of systems software. A £100 eval ua-
tion idt, Iincluding language and campiler manuals, installation inatructions and example
programs, will be avazilaple in January.

"Our main target area has been the universities, but of course we are hoping that it
will became eatablished in industry too," says INMOS. Already tliere has been interest in
the project fram Japan, where there i3 heavy investment in fifth generation technology.
{Computer Weekly. 9 December 1982.)




0l< languages lie aying as the ner are lauded

There is now little doubt that conventionmal programming languages like Fortran and Cobel
are terminally ill, But after ruling the camputer industry for 20 years they have developed
great resilience, and look 1likely to splutter orn into the 19390s, particularly in large
commercial IBM installations. Heanwhile tne next generation of languages has just been born
i.ito the world after being nurtured in the wath of the academic cammmity. The embrvo of
this next gereration is the beliefl tnat languages should return to the mathematical prir-
ciples tnmat 1werlie them. Expressions like X = ¥ + 1 which simply add ore to the current
value of X are the main meal of conventional languages. This is clearlv z pollution of
rathematics since expression< on both sides of the equal sign are suppused to be equAal at one
point in time and not at slightly different times. Therefore some languages like Basic use
X+!' X for the same operation. But the effect is the same. For*tran Cobal, Basic and other
old generation languages are called procedural, because they requ're every miniscule detall
of a problem to be spelled out. The campiler merely comnverts directly into lower level
machine code for execution. Host big compenies now recognise that procedural languages will
eventually die.

The new generation has really split into two. Tne program generators for straight well-
defined cammercial applications like payroll are gradually ousting Cobol fram its throne.
But for scientific, emgineering and the new artificial intelligence applications, there is
still need for a more direct dialogue with the camputer. Two kinds of langumge are vying
for attention: functional languages, such as Lisp, widely used for artificial intelligemce
in the US, and 30~called logic languages like Prolog, which is the language favoured by the
Japanese for the fifth generation project.

Academics have argued bitterly among themselves about the merits of the two larguage
classes, whicn makes one suspect they are really very similar. But there definitely are
differences. Clarity, for one. A Prolog program is far easier to read than a Lisp program.
Yet the odd thing is that Lisp supporters boast how easy to read their programs are, which is
ancther danger sign. Whenever anyone says their langusge is easy to read, what they really
mean is that it is easy for them to read after a year of experience. Lisp was by rar the
earliest of the new languages, being conceived in 1960 by John McCarthy, a computer scientist
at the Massachusetts Institute of Technology. The idea was to dispernse with the idea of
assigning a value to a symbol swh as X and manipulating that value in mathematical expres-
sions. In Lisp, the computer has to be told what each piece of data is for before it is
entered. If calculating the area of a rectangle, for example, the camputer must be told that
the length and breadth, which are multiplied to give the area, are single dimensional, and
that the area is two dimensional. The ability to manipulate lists of information make Lisp
number one amorg artifical intelligence designers. But for 17 years Lisp was strictly
confined to the backwaters of academia. Then in 1977 it received the perfect pick-up.

The idea of functional programming which lay behind it was endorsed by a camputer
scientist called Jolm Backus, acinowledged as the father of TFortran. If programmers were to
write manageable programs in ihe future, he said, the ideas suggested by the grammarians of
camputer acience, like himself, had to be taken further. Fortran and even the newer Pascal,
could not be adapted to fit new standards, he said. At a stroke, functional languages had
been christened and cannonised.

Hot on Lisp's heels are the logic languages, epitomised by Proiog. Logic languages
are sometimes called algebraic because they are based on algebra rather than functions.
Everything is related to something else that has already been defined. A typical Prolog
statement is: "X is the husband of Y if X is married to Y and X i3 a man". It is plain to
see that Prolog 1s readable to outsiders, and for this reason it has been used for teaching
children by Imperial College, where a lot of pioneering work in the language has veen done.

Both Pralog and Lisp are difficult to use in their pure form, because of their lack of
input/output and file manipulating faciljitles. For this reason, both have been corrupted in
practice, with a version of Prolog known collcquially as dirty Prolog being used for develop-
ment and teaching by Imperiai College.

A mixture of Prolog and Fortran has been widely used for many applications including
medicine and ergineering in Hungary. Similarly a dirty version of Lisp has been used in all
the US artificial intelligence systems. (Computer Weekiy, 9 December 1982)
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Coasuters writing in Jacanese
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A British camputer software company has landed a £200,000 contract in Japan -

*o teach camputers there how to write in Japauese! It is a remarkable achievament, because
even Xanji, the sizplified form of Japanese accepted as the standard language for the
country's industry, has more than 6,000 individiml ideograme (nigtime ghoractors).  What
Mizro Focus has developed is a "campiler”, which converts these into a form the camputer can
nandle. The sy..em does not, of zourse use a keyboard with 6,000 character's. Tastead, the
user types the instructions in (obol - the standard business camputer langwege - and then
adds the Japanese data in Katakana, which is the official form of Japanese written in the
western alphabet. There i3 no need to spell out the whole Japanese character. As the word
is typed, the computer decides what the Kanji for it will be. Usuglly it needs only half a
dczen letters as a clue. It then displays the Kanji ideogram on the screen.

Japanese camputer programmers usuglly have enough linguistic ability to be able to write
programmes in Cobol. Like everyone else, the Japanese fecl happier witn a camputer that
works ‘n theii® own language. Since those employing the British campany's software will not
only s22 Kanji characters on the camputer’s display but will also still be able to use normal
Japanese words for the data of the business world, the system helps to make the camputer
"user-friendly."” That means it eliminates some of the apprehension and sense of strangeness
that most people teel when confronting a computer for the first time - an important step
towards making the "electroniz office"™ catch on in Japan. (The Sunday Times, 12 December
1982.)

Software science

or. Ian Ross, presicent of Bell Telephone laboratories, in a recent interview, said that
all the thrust of the "Labs" was chzanging duve to the piummeting cost of aicroelectronic
devices. Its emphasis in future would be less on designing new types of camponents and more
on developing the software. Asked what the most exciting breakthrough was that he wished to
see he replied that this was a science of software - a dramatic breakthrough which would
change the whole underpinning of the way software is produced. Software, which already
accounted for most of the cost of d.wveloping a modern digital telephone exchange, was almost
entirely labour-intensive requiring the unstinting application of highly skilled brains. 3ut
because its principles were still not fully unuerstood it remained something of a hit and
miss pusiness and productivity had stayed almest static for years. (Financial Times,
20 January 1983.) (See also item on dismantling of AT&T's empire and the need to redefine
the "Lab" role on page 27.)

Comnuter training: 1 promising market

Computer litecacy is rapidly becaming as important in modern  society as reading,
writing, and arithmetic. Experts say 100 m:lliion Amerirans will need some form of camputer
instrizzion in the next decade if the pramise the personal camputer offers for productivity
gains is to be fulfilled. "I would love to buy & perscnal camputer for my business if I
weren't so intimidated by it and somecne could show me how to use it,"” says one typical
potential user, veterinarian Bruce M. Feldmann.

To capitalize an that need, hundreds of indeperdent training companies are springing up
to provide seminara, classes, and on-site campany instructions. Tney are being joined
Dy nardware manufacturers, software writers, and retailers, who 2iso recognize that training
i3 becoming a lucrative business. Indeed, Dataquest Inc., a market research campany in
Cupertino, Calif., estimates that the training industry will capture $3 billicn of the
$14 billion spent on gersonal computers by 1986. (Busineas Week, 1 November 1982.)
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Software maintenance

The unsung husiness® of camputer maintena~ e could be all that stands between survival
srd failure for many camputer companies as .es are hit by the recession . S0 says a
regert U/ on field service by the resear . fimm Input, which shows how important the
maintenance ard repair business has becom: to camputer suppliers. The report says field
service ncw acocounts for a fifth of equipment supplier's incame in the US and is growing far
mcre quickly than tne hardwere market. Sperding on field service is increasing by 19% a year
and will top $9,000 million in the US in 198, says Input. By contrast camputer systems
suppliers are growing at only 13%. The difference in growth is even more significant in
terms of profit, says the report. Field service incame is less likely to be hit by recession
than sales. One area where suppliers could make more money is software maintenmance. The
report says software maintenance is seriously underpriced and could became the main source of
new grouth in field service over the next five years. (Camputer Weekly, 2 December 1982.)

Detecting caomputer criminals

A system which can help detect unauthorised alteration of ccmputerised data files or
transnissions has been developed by a Stockhold EDP consulting firm, SAKdata AB. Known as
tne Seal method, it consists of an advanced cryptological programme that seals each bit of
data in a data file or transmission by signing off with a sophisticated hash total. The
protected information itself is unaffected and remains in plain text. It is claimed to
cambat computer-related orime, especially those involvung  electronic payments. This,
together with the clearing of cheque transactions between banks and salary-depositing fram
ccaipanies, is the main field of use at the mament.

The system works as follows: First, one or more nassword keys of 35 digits to be kept
secret among groupings of authorised senders and receivers of the camputerised information
are established. Ther, the appropriate key is entered as part of a camputer rmn of the
information to be protectad, allowing the software's algorithm (i.e., a set of calculations)
to operate on the key and characters of file or message data involved. This results in an
18-digit hash total - the seal - which is stored at the end of the data file or message. The
algorithm provides that if any one piece of data is changed, a different hash total will show
up when the key is re-entered and the programme applied to the protected cata at a later
date.

The method, which has been passed by the Swadish Bankers' Association as a bank standard
for EDP protection, has been used by the Swadish Bank Giro Centre since February 1981 and
will be adopted by other Scardinavian countries. The method is sultable for all types of
computers, SAK-data AB says. {(Electronics Weekly, 20 October 1982.) b

Caomputer firms revise pirate war

When the perscnal casputer boan began two years ago, the leading software manufacturers,
mindful of how piracy had drained profits from the record and videotape industries, declared
war on entreproneurs who illegally copy camputer programs. The war is not over, but by most
acoounts the program pirates have won the first battle. Although legitimate manufacturers
are pursuing legal remedies more vigorously, they have largely given up time-consuming ard
expensive efforts to encrypt their most popular software with codes designed to prevent the
copying cf programs. Without these codes, most medium-priced home computers can make a
duplicate of & complex word prcce=sing, accounting or game program in secords. But even some
highly sophisticated ocodes, the manufacturers learned, are not emough to stop a determined
pirate or a computer hobbyist who revels in the challenge of code breaking.

4/ 1982 Field Service Annual Report. 189 pp. £2,000. Input, Airwork House, 35
Piccadilly, London WiVSB.
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The companies say they are baiiling .wo KLrs of pirates: The camputer buff the mokes 2
copy for a friemd, amd the ncerchant who runs a mail-order business fram his basement and
sells tmousands of illegal cuories at [rices substantially below retail. The maruiscturers
privately acknowledge that they zan do little to stop uzers who trade copies ‘i@ programs
informally, although they have tried to bring pressure on some camputer "user groups™ that
have sprung up across the country. Several of tiae groups, the manufacturers have charged,
allow trading on a large scale. The companies are also ciracking down on school districts
that purchase one copy of an educational program and make reproductions for each member
school .

Industry representatives say that even with the failwre of ercryption efforts they
still have a few weapons available to combat piracy. Some manufacturers are placing serial
numbers on their software and refusing to offer help to any user who canmot identify whcie he
purchased the program. Others are hoping to stay one step ahead of the pirates Dy regularly
releasing improved versionn of their programs. Other companies mearshile, are trying to
attack the problem by developing better hardware. One such method would emboss a camputer
program with the machine's serial number the first time the program is used. The camputer
user could make unlimited copies, but they would only work on the machine that bears the same
serial number. (Internmational Herald (New York Times Service) Tribune, 8/9 Jarwary 1983.)

CAD/CAM

Car industry pushes for integrated CADCAM

Tomorrow Ford launches the Sierra, the replacement for the Cortina. About 20% of the
design work was computer-aided, double that for the Escort. The campany still had to bulld
63 prototypes, each costing around $500,000, but points out that it may well have been as
many as 100 without campuier-aided design.

Ford, 1ike all the major car companies, is working towards an integrated CADCAM system
which will turn out new cars in one to two years rather than five years as at present. It
will probably take another 10 years to get there, reckons Hans Kuschnerus, systems manager,
product development for Ford of Europe. It is difficult to believe this when the company
tots up its investment to date in CADCAM. Worldwide it has 350 Jdesign stations ard 500
analysis terminals. It has over 40 mainframe computers and large minicamputers for engineer-
ing. But Kuschnerus points out that with 20,000 engineers amd designers, at least a quarter
of whom work on a drawing board, 350 terminals don't go very far - even if two people use one
terminal.  "We still have a long way to go before we camputerise the Ford Motor Company'.

The biggest problem, says Kuschnerus, is “hat there is n- software to let the computers
talk to each other. "Thia needs a massive effort." Ford is doing its bit. This year it set
up a hign-powered woldwide CADCAM co-ordination committee to focus cn system integration - to
try and arrive at a strategy for data and ¢rapics communications. (It believes, as an
initial step, it will actively support the "S-developed Iges - Initial Graphics Exchange
Specification.) Other motor companies are also doing the same. 1Is the plan to present a
fait accampli to the CADCAM verdors? "We don't want to coerce the suppliers to do anything,"
says a cautious Kuschnerus, but he recognises the persuasive power of a single co-ordinated
requirement. Certainly much of the impetus and expertise to produce the integrated system
must come from the user campanies because, as Kuschnerus notes, "The suppliers are less
equipped to produce an integrated system because it is beyord their scope to understand the
needs of an industry as large as Ford. We've alao looked for consultants, but they can't
ccnprehend it either.” Kuschnerus hopes that companies like Control Data, General Electric
and I[BM will develop an integrated system. Ford seems willing to nelp them along w'th the
development work to defray the hugh costs involved. It has also been meeting with like-
minded car coampanies in Europe (Audi, BMW, Daimler Benz, Opel, Porache and Volkswagen) to
swap information on systems and discuss the requirements for an integrated system.
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easv for the small campany with five engineers. All it needs is a two-station CADCAM systan
and it has an integrated system." At present at Ford any productivity improvements are

generally 1lost because the engineers in one secticn are not yet egquipped to pass on inferua-
tion to the next. "They use tne Cime to iterate the designs,” says Kuschnerus. Thiz ass.umes
chat CADCAM 1is faster. "Ineyv say for design stations you can get a 3:1 productivity
increase, but we have no hard measuement to confirm this even today. You have tc spemdi &t
least wwo years putting infurmation in to a database - a 3:1 oroductivity increase is
becaming & statement of faith". Wny invest? "Competitive presswe,” says Kuschnerus. "icu
don't necassarily make more money by using CADCAM, but those that don't use it won't be in
business." 1n the next five years he predicts that the emphasis will De on "penetration amd
integraticn." (arge campanies, he believes, must have integrated systems to get the best cut
of CADCEM. (Zngineering Today, 20 September 1982.:

Automated Benault

Not =ll Cluropeans 2re csnind the times. kenault Véhicules Industriels has installed a
fully-aucomated flexible manufacturirg system, contrellied by a real-time cazputer, at its
Bouthécn factory near St. Etienne, in France. The carpany claims that the system is the
first of its tipe in the world. It was inatalled at a cost of £4 million and will be used to
machine castings for a new truck gearbox. Seven numerically controlled machine tocls are
linked Ly eight robot trucks which iransport gearbox castings fram one machine to the next.
Twenty-five robots are used to place castings frar the robot trucks on to the machines. The
whole system is controlled by a computer which monitors the progress of castings through the
macnining processes. If one machine breaks down, the camputer redirects castings to keep
production going. (Engineering Today, 20 September 1982.)

Europe has fastest growing CAD/CAM market

Europe is now the fastest growing market in the worid for computer aided design and
manufacturing (CAD/CAM) systems. According to the market leader, US campany Computervision,
1ts European turnover has grown fram $1C million in 1977 tc $100m in 1981. FEurcpe's share of
its world sales has been constantly increasing and now stands at 26.5%, the firm says. "We
believe that more design work is done in Europe than in the US," Patrick Alias, European
vice president said. ' The US daminates in terms of vclure production, but there i5 2 greater
demand in Europe for design tools like CAD/CAM." Alias said that because production levels
were generally lower in Europe than in the US, productivity was even more important, and
CAD/CAM was providing this. He was speaking at a press conference held to launch a special-
ised 32bit processor, developed to cater for the most recent market demand. Tnis was for
tools suitable for designing coaplete products, amd not just greater speed, Alias said. This
involver the control of a very large and complex database, wnhich must be fully interactive.
The 32bit processor provides the information fer the complete design and manufacturing
process, fram ergineering tc design, planning and scheduling of materizls to manufacture.
It uses a high speed bus with a bandwidth of 14.4 megabytes, and consists of a series of 32
bit processors connected in parallel.

Camputervision has also intraduced a new software package called 3olidesign, which
enables users to design products using fully realistic, solid images, as opposed to the wire
frame images that have been the standard CAD until recently. Using thz 32bit processor,
Solidesign means a designer can create complete gecmetric descriptions of such things as
mechanical parts and buildings. Designing with soild images makes three dimensicnal work
much quicker ar! easier, and means the mass properties of any part - weight, volume, centre
of gravity and 30 on - can be calculated with a =<ingle command. (Electronics Times,
16 September 382.)

Cheap CAD/CAM tra‘ning

Computer-aided design and manufacturing (CADCAM) education and training is expensive.
For most universities and polytecrnnics irn Britain, the cost of installing even a CAD system
is pronibitive, while for companies which have bought systems, it is often difficult to find
the time to train everyone. HKow the Mormon Beigham Young Unlversity, one of tne ieading US
academic institutions in CADCAM, has come up with a possible solution. It is now running
the first prototype CADCAM mini-labcratory. Brigham Young has an impressive array of fuli-

1
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scz’ e equipment - (Uoputervision, Apolicon and Ceoma (3D systems. an Bvane 0 Sutaorliand
simdlaiioir systam, @ 180 rull of micros; sevsral 1oRots, several machine tocis and machining
centrus, and two astomatic storage amd retrieval systews. And it has recognised the need to
provide a cheap girowding in CADCAM.

The lab it has developed is a s rnature replica of a full CADCAM system. It consists of
a Jektronix graghics system for the design work, a ONC lathe, a ONC milling ma.nine, a robot
and an automatic storage and retrieval system. John Kunzler, chairman of the technoloey
department at Brigham Young, reckons that it can be producad for under $10C,000. Already US
firms nave slown some intsrest in the product and the US Air Force recently agreed to fund
product cevelopment. (Technology, September 1982.)

APPLICATIONS

ﬂg.u“.daduﬁu'n;ﬂk:ﬁunlnu:n!ad!puﬁu:udhn“h‘Ehnmc
Avplication Computerised Manuaily Not done
- % % %
Inventory conizol 751 21.2 7
Bill of material 65.6- 259 85
Material requirement ptanning 6i.4 3.5 8.1
Production cost estimation 53.6 375 8.9
Purchasing 52.2 448 390
Aroduction schedulirg 49.3 15.6 3.1
Job cost reporting 472 31.7 21l
Production routeing 4.0 425 15.5
Capaaqity requirement planning 39.5 413 18.7
Production forecasung 36.9 163 lu.8
Variance plan reporting 362 38.4 254
Shop flnor reporting 34 2.3 14.3
Process control 6.4 333 40.3
Compuier-aided manufacture 14.0 — 86.0
Compuier-aided design 2.6 - 90.4
Average 439 pEXY 215
Source: Internasic ral Data Corporation
Planned applications in next twe years
Application Users planning  Own Hardware Independent Other
tocomputense toftware  vendor’s software
software package
- % % % %
Prod:ction scheduling 39 13 46 21 —
Production routeing M4 38 40 19 2
Production forecasting 32 49 36 13 2 1
Capacity planning n 37 48 13 2
Purchasing 31 50 32 14 4
Cast estimation 3 41 8 17 3
Vanancz reporting 31 46 3 21 2
MRP - P L | 49 19 bl
Shog floor reporting b 43 42 i1 4
Job cost reporting 26 43 is 6 6
; Bill of material 21 33 16 21 —
! Inventory control 20 15 41 19 3
Process contrei 12 35 39 9 17
CAD 11 19 50 0 —
CAM ) 6 17 58 25 -
Source: Interranonal Data Corporation
MRP = Matenal Requirement Planning

(Computing)




Echo-cancelling chips

A customised echo-cancelling chin, which was developed using automated design systeo
of IyMOS Corporation, Sunnyvale, Californmia, has drastically reduced size and cost while
boosting the performance of & new modem design used in the telecommunications products of
A/3 Elecktrisk Bureau of 0slo, Norway. According to Dr. Marcus Bayegan, manager of R&D,
practically the entire product line benefits fram the new chip, which cambines the functiions
of echo cancellation, line-signal emncoding amd decoding, scrambling and unscrambling, and
phase adjustment. Elektrisk Bureau, established 100 years ago, is Norway's largest eiec-
tronics campany. Employing about 4,500 people, the firm supplies telecommnications equip-
ment. to over 40 countries throughout the world. These products include public and private
telephcone exchanges, telephone sets and canponents, transmission equipment for power networks
and mohile cammmications systeams, radio link systems, maritime communications and point-to-
point lorg-range camxnications systems.

"Since its beginring six years after the invention of the telephone, EB's products
have exhibited cutting-edge technology in perfonmance, appearance and ease of use," says
Dr. Beyegan. "Accordingly, EB has embarked on a camprehensive technological program to
reduce manufacturing 2zosts and product size by replacing printed circuit boards with
customised integrated circuts wherever possible, while still meeting the electrical ard
mechanical requirements of the end-product.” According to Nr. Bayegan, the campany elected
to develop the new modem chip on the ZyP autamated design system because of the power and
flexibility of the advanced CAD approech. After a brief training period at the ZyMOS
Sunnyvale headqusrters, EB designers were able to develop the custom modem chip using the ZyP
system. Following the successful completion of this project, EB installed the appropriate
circuit simulation software in their in-house camputer. The key to the ZyP design is three
libraries of standard cells - metal-gate COMOS, silicon-gate CMOS amrl silicon-gate NMOS ~ each
of which camprises cver 200 elements. The cells, which range in camplexity fram simple gates
to a microprocessor, can be likenad to miniature full-custom integrated circuits. Interfao-
ing through a proprietary logic simulation program called ZyP-SIM, the designer inputs a
logic description of the customised assemblage of standard cells, and the ZyP system yields a

mask set and test program for manufacturing the custom IC. (Electronics Weekly, 17 November
1982)

Talking on the level

Speech synthesisers have been installed at six level crossings on the German Federal
Railwey where drivers and pedestrians operate the barriers themielves. The 'spoken’ warmnings
supplement notices giving detailed instructions on the procedure. When the pushbutton is
pressed and conditions are safe for crossing the line, the announcement is: 'Stand clear -
the barrier lifts automatically'. If a train is caming the barriers remain closed and the
user is told: ‘'Attention! Train caming. Please wait'.

After they have opened, the barriers reclose automatically after one minute unless the
button is pressed again. A yellow light warns that they are about to be lowered, ard the
speech synthesiser gives two spoken warnings at an interval of 10 secords. The installations
are experimental and are on farms roads or footpaths where the barriers are normally closed
because the crossings are infrequently used. (Electronics Weekly, 1 December 1982.)

Microprocessor-based adaptive control techniques

Adaptive contral techniques provide an additional layer of intelligence to basic control
and are able to influence the performance of a system. A basic control strategy may only be
avle to provide a 'best “Bffort' performance over a range of operating conditions, but
adaptive contral attempts to achieve high overall perfcrmance by adapting to changing condi-
tions and complex control problems.

Many of the traditionel oontrol areas are open to this kind of approach, fcr example,
in raw materials blending, sieel rolling, distillation, paper making and power generation.
liowever, many entirely new application areas have been opened up by the possibility of
adaptive control using microprocessors. These are the applications where advanced control is
integrated into a product manufactured on =small, medium cr large acale, such as robots and
manipulators, autamotive electronics, microwave cammmication systems, network cammunication
systems, military systems, medical clectronics and many forms of instrmentation. ERA is
shortly to begin work o. an important experimental project to evaiuate and develop micro-
processor based adaptive control techniques. ERA has already discussed this project with




severa: organisations wno have shown 2 keen interest in the work proposed. As a result of
2amments raceived it i. planned o fund the work on 2 two tier basis. Those campanies wiin a
strong 2irect interest in expioiting the techniques will be imvited to support the whole
crogracre and Wwill receive full details of the experimental work, including softwere. Those
with a lesser interest will be able to obtain a review of adaptive control techniques and an
assesgrent of the contreol strategies selected for  experimental implementation. {ERA
Technology News, No. 4., 1582.)

ROBOTICS

Us and Japanese reports lock at industrial robots

According to tne joint University of Michigari/Society of Manufacturing Engineers report
entitled Industrial Robots: A Delphi Forecast of Markets and Technology, the predaminant
users of rctots in the 1980s will be the automotive and light manufacturing iadustries.
Sales to casting and foundry works will decline because many are too old to adapt to the new
technolegy. Those picking up the slack will temd to be non-manufacturing industries such as
mining and agriculture which are expected to increase robot purchases five-fold by the middle
of tne 1980s.

The reasons given by industry for buying robots are mainly linked to cuts in labour,
although this is forecast to decline in the US. In 1980-85 the proportion of the costs saved
by installirg robots attributed to labour substitution was 59%. This falls to 49% in 1985-90
and 38% in 19G60-35. Over th2 same period product quality is forecast to increase in impor-
tance fram 22% in 1380-85 teo 25% in 1990-95.

In the six manufacturing occupations - assembling, checking, packing, painting, welding
and machining - most likely to be taken on by robots, only 3.3% of the workforce will have
been displaced by 1985. This will rise to 5.6% by 1990. t is argued that since the six
osccupations represent only one-third of all manufacturing employment in the US, the net
effect on jobs will be relatively small. Nor can displacement figures be related to unen-
ployment. He suggests that to date around 88% of displaced employees have been transferred
to other Jjobs and ne expects little change in the future. Almost two-thirds of displaced
workers are =xpected w0 be retrained for rovotics-oriented work while another quarter are
forecast to continue to work within the company but without additional training in the
1985-90 period. About 12% will leave, of which half will retire voluntarily. That leaves 6%
Aithcut a job. Six per cent of the 2% total displacement in manufacturing gives an unemploy-
ment rate of abcut 0.1% or 24,000 workers by 1990.

Cne 31de oenafit of installing robots is improved worker safety. It is pointed to an
114 decline in faztory accidents where robots have been installed by 1985. {Technology.)

The newly released study "Japanese Industrial Robots and Their Impact®, by Information
Researcners Inc.. points out that the BC0s will be the decade in which industrial robots will
tnerougnly penetrate =very ield in the manufacturing sector: high-level wnits such as
playvack. HC, and intelligent rooots will be the major part of demand. Particularly, intel-
ligent rcbet3 are projected to reach Y1lbn in 1985 and TU3bn in 1690 with anmnual average
growth rate at +i per cent between 1980-1985 and 31 per cent between 1385-1990.

Demand will also gradually begin to take off in non-manufacturing fields. By 1985,
it i3 expected that demand fram non-manufacturing will centre on robots for "nuclear-power
related areas and oceanic development"™. By 1990, it i3 exoected that the market will
diversify to rchbota for "transport, warenousing and material handling, ete." (Electronics
deekly, 17 November 1982.)

Rotot types and their uses

Tre Japanese recognise zix hasic types of machinery to which they give the title
"ropot!:

Hanual manipulators function like arms and hands but they have to be operated by a
person. Apout 10 per cent of the 20,000 robots made in Japan in 1980 were this type. They
aceounted for four per cent of prod ction by value - which means they are relatively inex-
pensive. ™any work in intra-factory automated transport and materials handling, particularly
in metal nasting and forging firms as well as machine tool manufacturers. The largest nsers
are ron and steel companies followed by firma that make goods Juch as cars, cement, ceramics
indd chemienla,
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wiatl Cne Japanese cail Iixed sequence robots are by far the most widely used tvpe.
Tney accounted for 67 per cent of total production in 1980 (31 per cent by valuel. These
machines are preset or designed to perform specific repetitive tasks such as spot-welding,
plastics injection moulding, die-casting or "pick and place" assembly. They are main.y found
in Japan's car industries and synthetic resin factories. Other major users include metals
and electronic and electrical equipment firms. Such robots operate in car spraying booths.

Variable seguence machines can be reset and adapted to do mew jobs. They do not have
the limitations of their fixed sequerce cousins. Applications include autcwobile and, to a
lesser extent, electricai and electronics and resin production. They have some <f the
dexterity of a sophisticated rotot hand.

Playback robots are even more sophisticated; and the most basic type according to the
US and the UK. They appeared in 1977 aimd accounted for 10 per cent of 1980 unit production
(21 per cent of value). These can be programmed to perform camplex orerations invoiving
movements that must be recalled as necessary or in sequence. This type of work occurs in
electrical appliance or electronics assembly, arc-welding in lines or curves and automobile
bady painting. Many are found in the highly automated Japanese autcmobile industry. They
can "learn" to paint camplex interiors and surfaces.

Numerical contrcl or CNC robots (accounting for iive per cent of 1980 unit production
and 29 per cent of value) are recently developed and e.Tensive assembly machines. They rely
on digital rather than mechanical switches and can be reset easily using computer tapes or
cards. British robots of this type are available.

Intelligent robots imitate human sense, perception and judgement. Very few are made.
Production of these robots added up to one per cent of wunit production in 1985 and three
per cent of value. Most numerical control and intelligent robots are used by electrical and
electronics firms. One prototype is a "guide robtot" for the blind. (New Scientist,
6 Janwary 1982.)

French and Japanese link up to sell industrial robots

The French electrical concern, Compagnie Electro-Mecanique (CEM), is to co-operate
with Yaskawa Electric of Japan in 3elling robots throughout the tw -~~m*ries, in what is
believed to be the first Franco-Japanese accord on industrial robr. te... .logy. The agree-
ment is in a field which the French goverrment views as vital for the coumtry's industrial
regeneration. It underlines the willingness in Paris to collaborate wi*h Japan over high
technology projec:s, in spite of the much-publicised trade rows between the two nations.

Under the CEM-Taalkawa agreement the French company will sell in France large industrial
robots developed by Yaskewa, used mainly in factory assembly work and for transport. Yaskawa
will help market in Japan the amaller robots produced by CEM. It will also give the French
company technical assistance to broaden its range of robots, which are used essentially by
the motor and electrical industries. CEM is owned 77 per cent by the Swiss-based Brown,
Boveri engineering group. Under a plan being studied by the French Goverrment it is,
however, expected to came under state control scon. Alsthom Atlantigue, part of the nation-
alised CCE group, is planned to “ake a majority stake.

The CEM spokemman could give no financial details on the Japanese deal yesterday. He
said CEM's robot turnover, including that under the Yaskawa agreement, was expected to double
this year to FFRr 30w ($4.45m) from FFr 15m in 19682, CEM would initially be selling more of
its robots in Japan than Yaskawa would in the French market. Hypothetical figures were of the
order of 2) Yaslawa robots to be s0ld irf~France this year and 100 next year, while 200 CEM
robots could be sold in Japan. The Yaskawa equipment differed fram the robots at present on
offer by French marufacturers because they were powered electrically rather than hydrauli-
cally, he added. (Financial Times, U4 January 1983.)

UK government encouraging autamation of manufacturing industry

The Drpartment of Indusiry's £60m rcbot 3upport scheme, launched in March last year, ard
aimed at automating Pritain's flagging manufacturing industry, has offered grants totalling
some £4m =30 far, to aasist firms in robot consultancy studies, installations, as well as
robot manufacturing projects. Secrw:tly, officials at the Department are disappointed at
industry's response to the scheme soc far. Addressing a seminar on robots, held at the IEE in
Lordon last week, the Minister for Imiustry and Information Technology, Kemneth Baker, said
trat he wanted tc see mors applicants for assistance. At present, the Department 1s offering
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grant assistance for 4§ installation projects, involving 97 robots, plus 44 consultancies and
18 manufacturing projecte. The scheme also covers flexible manufacturing projects as a
whole.

According to the British Robot Association (BRA), the UK robot population shoula now be
over 1,000. A spokesman for the BRA told EW that the growth in the UK robot population would
be an exponencial one, and that it should increase significantly fram now on. Estimates for
this year indicated a growth rate of between 50 and 80 per cent. "It has to be remembered
that it takes around six to 12 months to identify a particuiar robot applicacion, and then it
takes another six to 12 months to get Dol approval tc go ahead," he said. At the present
time, the average cost of a stand-alone, general-purpose machine is between £30,000 and
$40,000. However, this price has to be multiplied by a factor of two at least in order to
obtain a camplete system. Even at that price, robots look increasingly attractive to
Europe's manufacturers, because the real cost of labour is at least twice as high as the
salary paid, and the pay-back time for a robot is between two and three years. Electronics
Weekly, 1 December 1982.)

Singapore forms robot association

The Singapore Robotics Association has been formed recently and already the Association
is reported to have 25 corporate members and 35 individuml members. According to Pro-tem
Conmittee Chairman of the Association, Steve Choo, its first aim is to pramote the use of
robuts in Singapore to ensure the competitiveness of the island republic's products and
services overseas, Another important aim is to pramote the development and application of
robots locally to launch Singapore into the forefront of robotic techmology. It ia planned
that the Association will act as an advisory, consultative and co-ordinating body for .the
local robot industry. It will also help in the development of skills and resources necessary
for the growth of the industry

The Singapore govermment sees the use of robots as a step towards increasing produc-
tivity as well as the answer to a reduced workforce. The govermment-supported Skills
Development Fund (SDF) has already announced its commitment to back the growth of robotics
in Singapore and has approved $1.3m (about £290,000) in grants to help campanies purchase
rcbots. The Association is organising two missions to Japan during the second half of the
year to study the use of industrial robots and flaxible manufacturing systems. The 2ost of
the trips will be subsidised by the SDF. According to Choo, the Association will publish a
quarterly newsletter to keep members in touch with develcpments in robotics and of automa-
tion plans in Singapore. Among local corporate members of the Association are Chartered
Machine Tools, of which Choo is general manager, Chartered Industries of Singapore, Chartered
Zlectronics Industries, Singapore Manufactwers Association and Singapore Mint. Amorg
foreign-owned corporate members are ASEA Singapore, BBC Brown Boveri, ESAB Singapore ami GTS
German Tooling Systems. (Electronics Weekly, 27 October 1982.)

Singapore robots to double in number

The number of robots is expected to double to 40O within the next four years, accord-
ing tc Steve Choo, chairman of the Singapore Robotics Association. The application of robots
in Singapore, according to Choo, is at present confined to the plastics industry for spray
painting and extraction of parts fram i~ ection-moulding machines. They are not being used
on welding jobs except in the furniture industry, but Choc expects the use of robots in
welding to pick up over the next few years. He also expects their prices to drop and labour
costs to rise.

The country's Sidll Development Fund and the  Economic Development Board have now
launched five financial schemes to encourage investments in robots. They include the
interest grant for mechanisation ache—z (IGM), SFD training srants, development consultancy
scheme and the investment allowance scheme, While the IGM scheme awards a grant tc reduce
the interest cost of financing incurred in the purchase of equipment and machinery, the =mall
industries scheme grants loans to small companies with fixed production assets of not more
than S$m. oo is confident that Singapore will soon start manufact'=ing robots, firat as
assembly work with imported expertise. (Electronics Weekly, 1 Deccuoer 1982.)

Singapoi 2 company to sell Kawasaki rcbots

Kawaski Heavy Industries of Japan has appointed the Ordnance Development and Engineer-
ing Company of Singapore as tie scle distributor in Singapore for its Unimate Puma Series
robots - one of the most widely used models in the world. Ordnance, a state-sponsored
company, 13 aiso the sole distributor for robots in Malaysia and Indowesia. The model that
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will be available in Singapore will be an eiectrically draven one with camputerised intelli.--
gence, with movements closely resembling that of the uppe. part of the human body and capable
of perfcrming a wide range of Jjoos including welding, painting, assembling and eealing.

Considered to de a very intelligent and sopiiisticated series, Unimate is manufactured
by Kawasaki under the licensing agreement with Unimation, a ieading United States robot
wake~. tMost of the robots on the Jzpanese car assembly lines are designed by Unimation and
built by Kawasaki under the agreemcnt. Botn Kawasaki and Unimation share each otlrer's
research findings. This helps Unimation to stay on top of the development in the Japanese
market. (rdnance says that it won the distributorship for the ~obots because of its stromg
ergineering back-up and its experience both in the precisior engineering industry as well ao
its knoviledge of application and instzllation of the robots.

Unimation to market robot vision packages

The first commercially available "off-the-shelf" version packages for industrial robots
are expected to appear on the market withi, two to three years, and they will probably be
American made. Joe Engelberger, president of the American robot manufacturing canpany
Unimation and robot industry authority, said that the quest for a low-cost off-the-shelf
visicn package had now reached a critical stage. The current generation of vision systems
can only identify silhouetted parts that are spaced out. They have difficulty in picking ocut
parts Yom a bin of mixed campo—2nts or partly obscured parts. Such systems are generally
expensive too. "The whole subject is a hotbed of activity right now, and there is hardly an
engineering department in any university around the world that is not doing suae research
into robot vision. Japan may use more robots than any other country, but it does not have
the lead in technclogy™ he said.

The biggest single problem facing robct meonufacturers is one of  improving their
machiries' assembly capabilities. Around 35 per cent of the entire workforce of the indus-
trial nations is concermed with the manufacture of piece parts, ard much cf this erfort is &
matter of joining and assembly.

Although the Europezn companies are equal to the task technically, specially in the
field of converting grey-scale images from a TV camera into signals that enmable a camputer
to identify camponents that may be similar in shape, it is difficult to see low-priced
commercially available offerings coming from Europe in the near future.

Vision is vitally iamportant to the rcbot makers, because it offers tham the opportunity
of adding value to their product. A number of vision systems makers say that some form of
applications engineering will always be needed, and that is where they see their opportunity
for making larger sums of money. (Electronics Weekly, 1 December 1982.)

British robot production starts at Colchester

The first British wmanned factory (called SCAMP) opened in Colchester, Essex last
week - thanks to govermment grants. Patrick Jenkin, the industry secretary and Sir Jack
Wellings, chairman of the 600 Group which built the factory, agreed, that "robots will
safeguard employment”. But said Jenkins, "it will be different employment: fewer back-
" breaking jobs, but jobs all the same. Jobs which might disappear if the other fellow auto-
mates first."

Two Systime camputers run the factory. They command the operators, who came in fram
time-to-time to load the plant with metal blanks, using 2 viswel display unit. The VDU asks
for blanks to be lcaded in a particular pattern. After that the robotsvtake over. When the
batch is campl:ated the computer gives the operator a programme to tool up the plant for a new
batch. (New Scientiat, 9 December 1982.)

Robot plan for Telco (India)

The Tata Engineering and Locomotive Company (Telco) is negotiating with Hitachi of Japan
arrd Asca of Sweden to manufacture industrial robots in India. According to a Telco official
the 'issue was at a preliminary stage' and it would take some time before the technical
collabcration was signed. Telco is keen on using industrial robots at its Pune truck plant
for a number of repetitive, but specialised jobs. By using a mixture of industrial robots
and computers, the campany envisages tn produce vehicles for export at its Pune truck unit.
Telco exhibited one camputer-controlled and one pneumatically-controlled industrial robot at
tmézIndia International Trade Fair held in Delhi last year. (Electronics Weekly, 1 December
1982.)
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CoeCliUgluvakia 'y nome-made robot

The Type PRAM 01 robot is the first machine of its kind to be made entirely in
Czechoslovakia. It employs three-phase induction motors on all axes of freedam as well as on
the gripping mechanism. Participating in the development of the rcbot were the VUSE Electric
Machinery Rese rch Instute of Brno, which evolved the mechanical end of the robot, and the
VUSE Electric Engineering Research Institute of Bechovice near Prague, which designed the
control end of the robot. The robot is intended for handling objects in hot and dusty
factories, direct handling of hot objects up to the permissible carrying capacity, ete.

The active part of the robot has five degrees of freedam plus operation ol the gripper,
a carrying capacity of 20kg and another 15kg of the gripper mechanism. The angular speed is
1.37 gradians per sec, while the straight line speed is 1000mm per sec. The accuracy in the
individwml axes of freedom is * 5Smm. The operating programme is generated through the
integnediary programming cabinet - which forms part of the conuwrol system - by feeding it
into the Type NS 910 programmable automat with a possibility of editing the control progranme
by means of tne Type NS 911 programming apparatus.

The PRAM 01 robot is already in use at the MEX-Frenstat Moravian Electrical Engineecring
dorks Comcern Corporation of the ZSE Electrical Ingineering Works concern, where it operates
in conjunction with a punch press in the production of rotor and stator punchings for elec-
trical machines. The next developmental stage of robots of this kind is the Type PRAM 02,
which is controlled by DC motors and is built by the MEZ-Brno Moravian Electrical Engineering
Works, part of the ZSE Electrical Engineering Works Concern. 1In addition to the different
drive employed, it differs fram its predecessor by a repeat positioning accuracy of less than
'mm. Its large action radius is made possible by rotation of its column, rotatable grippers,
stroke and extension of the arm. (Computer Weekly, 15,22 December 1982.)

MPU-based control system for robots

A new micrccomputer-based control system for industrial robots has been introduced
by ASEA, the Swedish-based electrical engineering group. Programming takes place as a
continuous dialogue with the control system, which poses questions in plain text. The
operator can select the language he prefers to use, for instance English, French, German or
Swedish. Programs can be divided into main programs and sub-programs, which saves time when
programs are prepared for different variants of a cumponent. Another time-saving feature is
the possibility to run the robot around a refined working point (Tool Centre Point) such as
the tip of the welding electrode for arc welding. Up to 10 different working points may be
programmeri. (Electronics Weekly, 1 December 1982.)

Robots for nuclear plants

Tokyo Electric Power Company, Hitachi Ltd and Toshiba Corporation are to begin a
research study on the use of robots in highly radicactive points in atomic power plants, a
Kycdo report fram Tokyo said. The research study to begin in the caming fiscal year will
primarily be aimed at developing and manufacturing such robots for work inside the primary
container vessels and below turbines in two stages. While the first-generation power plant
robots would have the functions of monitoring and checking, the second-generation robots
would be capable of doing emergency wo:k. Remote-controlled monitoring devices, according tc
Jcientists, are currently in use in checking such things as wall thickness of steam generator
tuces, welded parts of reactor veasels and the nuclear-fuel cladding tubes. The developing
of proposed robots, they say, would eliminate the risk of exposing workers to hign-level
radiation. (Electronics Weekly, 5 November 1982.)

UK college buys a robot

A £16,000 Robot bought by Wigan College of Technology forms the subject of a 15-week
evening course for mechanical engineers. "We're just getting to know it at the mament," said
Ailf Lloyd, dean of the faculty of engineering and construction, "but we shall be developing
it to its full capability."” One of the electrical engineering staff, Derek Green, i3 to do a
two-year PhD course through Liverpool Pe’ytechnic writing software for the robot. The
supplier was Dainichi-Sykes Robotics of Preston, which is to arrange lectures by its automa-
tion experts for the students and put on visits to its factory. The college 13 to put on a
one-year full-time course aimed at unemployed engineers and secondments from industry start-
ing next September. (Computer Weekly, 9 December 1982)
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Robotics news in brief
(as published in Technology Update)

USA: The DOD is calling for a supportive role fosterirg the US development of robotics
technology. Because of lagging US robotics i dustries, p essure is being put on Congress to
develop a national robotics plan. The DOD, on the other hand, sees ~.yotics as a widely
dispersed technology that deserves support in terms of basic research, information sharing,
standardization and appropriate technology. One problem wiih the concept is that robotics,
while creating some jobs, could displace many more, especially in such industries as auto-
mobile manufacture and other basic manufacturing. By 1985, Japan will possess about 100,000
robots, the USSR about 42,000, and the US about 15,000 units. (Countrmsrs, August 1982.)

USA: The NBS Authorization Act for FY83 emphasizes robotics R&D. It specifies that a
formal R&D effort to improve robotics performance measwres, programming languagss and stan-
dards, visual and tactile sensors, and hierarchical control strategies is needed at NBS and
should be mounted. Some $3.2 mil in expenditures has been agreed upon for such NBS robotics
activities in FY83. 1In addition, a funding floar of $10 mil has been voted for the Inst for
Camputer Sciences & Technology to pramote orderly growth and international competitiveness of
US computer and data processing industries. (Elec News, 6 September 1982.)

France: Will raise its robot population to 5,000 units by 1987 vs 850 units in 1982,
thereby decimating production costs in manufacturing industries. It will aiso develop a
major damestic robotics and autcmation industry through the nationalised companies. This is
part of the govermment plan to invest in 'productique', integrated autcmation of manufactur-
ing industries. This project, necessitating investments of F2 billion over 5 years, includes
production of numerical control machines, robots amd computing equipment and the development
of special’sed programwes and the application of artificial intelligence in actual factory
enviroments. (Computing, 9 September 1982.)

Bulgaria: Plans to produce 3,500 industrial robots and material handling wnits in
1981-85, including 3,000 for ergireering. Also 1,520 ndustrial robots will be imported fram
the USSR, E. Germany and Czechosalovakia. The Beroe caubine in Stara Sagora is the largest
industrial robot producer. (Technology Update, Aushandel, 8 August 1982.)

Japan: Fujitsu's new robot 'sees' where and how it is moving its arm and 'learns'
quickly where and how it should do 30 in performing a series of assigned jcbs. Wren given
several jobs at a time, it can locate any objects to work on within its arm's reach after
initial zigzag trial-&-error movements of its amm to find tie way to approach a given work
through its electronic 'eye,' and 'learn’ how to apprcach a given work through such groping
and steadily quicken the pace of its arm movements. If an operator wants the robot to do
several jobs ¢ ckly by skipping the groping process, the robot at once can exterd its arm to
a given work in response to an infrared light of a light emitting diode, of which several
units are installed on the work platform when the light or lights are put cn. The first and
main capacity of the robot, whose actions are centrally controlled by a built-in 16-bit
microcomputer, will be useful in uxanned operations, and the seconl in automatic operations
with an attending operator. (Jpn Econ J, 24 August 138.)

Japan: Toshiba is developing a robot for use in inapecting hostile chemical and radio
active enviromments, and will intrcduce the robots in 1985 for about $110,000. The 7.4' arm
consists of 8 universal joints, and is equipped witis 107 touch centers and a video camera.
Software offering U contral modes allows operators to move the unit. (Chem Week, 7 November
1982.)

Japan: Toshiba has developed and put into operation the world's first visual sensor-
equippad robot system. The arms and hands of two assembly iine robots work together to
duplicate the complicated movements of human production-line employee. The development means
that assembly processes in which employees use their eyes and both hands could be totally
automatad. One of the two articulated robots has a camera that serves mostly as the eyes of
the system, monitoring positions of objects. The other robot performs several mechanical
tasks. (NY Times, 27 November 1982.)

Japan: Mitsubishi Heavy Industries and Tokyo Electric Power have jointly developed an
underwater robot to clesn the walls and bottam of the machine-cooling sea or lake water
intake channels of nuclear or other electric power stations with more efficacy than human
labor and at a lower cost. Capable of clearing 1,000 m2/hr of the interiors of each
channel of shellfish, algiue and other aticky obstacles, the 520 kg, 1.78(L)x1.27(W)x0.8(H)-m
robot is mainly made of reinforced plastic arnd operable by ore person through remote control
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and underwater TV. Fully run by hydraulic pressure, the robot moves ahead or sideways arcer
finishing a section within a 110 m dia, the lemgth of its hydraulic hose, sticking to each
area by 2 reverse water jets fram its impellers. A large, strorg revolving scoring brush
does the cleaning. (Jpn Econ J, 16 November 1982.)

USA: Advanced Robotics (Hebron, Ohio) will exchange research with Carmegie-Mellen's
Robotics Inst (Pittsburgh, Pa.). The Industrial Affiliates Program will transfer all non-
proprietary technical advancements to its sponsoring corporate members., To support the
project, the firm is making an in-kind contribution of equipment, including a robotic
welding work ceil consisting of a Cyrc 750 welding robot, 2 robotic positioners and process
equipment, along with the training needed for ity programming and operation. (Matrl Hard,
December 1982.)

Flexible manufacturing systems are being billed as building blocks for the autamated
factory. The most advanced systems use robots in integrated configurations serving multiple
machining centers and combine vision and laser-based inspection modules under hierarchial
computer contral. Many of the cystems can operate totally unattended for hours at a time.
(Electronic, 22 September 1982.)

The next generation of industrial automation applications bears much stiffer require-
ments. To fim nut how these needs will be met, Electronic Products surveyed manufacturers
of board computers regarding the economic, hardware, and software issues of industrial
automation. There was wide concensus on several points: industrial automation is the 'boom’
market for boards over the next several years; current bus implementations are adequate for
16-bit systems but inadequate or marginal for high performance 32-bit processors and high
speed RAMs; all the necessary technology exists to build boards or modify existing archi-
tectures to meet the demands of automation; and getting boards onto the factory floor will
require a higher level of software support fram vendors. (Elec Prod, 25 October 1982.)

USA: Technology to give robots a sense of touch is being developed at MIT. The device
is composed of 3 layers, has 255 tactile sensors and lifts on the tip of a finger. The inner
layer is a p 'nted wiring board with parallel unidirectionmal conducting lines etched on its
swface. The outer layer is a sheet of conductive silicone rubber that also conducts in one
direction. The point where the conducting lines meet are the touch sensors. Tactile identi-
fication first determines general shape, looks for any bumps or depressions in the object,
and sees if the object can roll. Future recearch will be aimed at texturs recognition,
thermal conductivity and the ability to construct a picture of an object through touch.
(Elec News, 29 November 1982.)

USA: Overcrowding by manufacturers in the industrial robot market may make profii-
ability more difficult, according to Venture Development Corp (Wellesley, Mass). Presently,
the number of robot producers is growing faster than market demand. In 1981, the average
revenue fram robot sales was $8.7 mil/manufacturer, but that will decline sharply to
$6.6 mil/manufacturer in 1382. Tne enormous start-up investment will contribute to a decline
in the numbe- of robot manufacturers over the next several years, with 21 survivors by
end-1983 vs 9 robot producers in 1982. Further, the average revenue will most likely
rebound to the $8-12 mil/manufacturer in 1983, from the $6.6 mil level in 1982. By 1987, the
average ravenue is expected to reach $20~30 mil, with industry leaders shipping $200 mil+/yr
in robots. (Ventr Dev, 27 September 1682.)

The auto industry use of robots will decline fram 40% of total robot population in
1980 to 33% in 1985, 26% ir. 199C and 14% in 1995, even though the auto industry will increase
its use of robots 23%/yr through 1995, acuording to Predicasts Inc (Cleveland, Ohio).
Electrical/electronic manufacturers will increass their use of robots 40%/yr through 1995,
particularly aassembly, inspection and material handling pick-and-place robots which will
make part3 for use in other robots. Aerospace manufacturers are the next fastest growing
segment, having 10,000 units in place in 1995. Aerospace future use includes arc welding and
inapection robots. Light manufacturing, which will use all types of robots, will increase
robot use 37%/yr. Heavy manufacturing and foundries will experience a 32%/yr growth rate.
(Auto News,b6 September 1982.)
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PATENTS AN STANDARDS

Wny bother with computer patents

Should computer companies bother to protect their products witi: patents?. The camputer
industry says it wants better protection, but somes firms seem to manage very =il without
any protection at all. The B&C camputer, which Acorn of Cambridge maies, has carried a
"patents pending™ label for the past year. In fact, there is only one application on the
camputer, Brjtish applicaticn 22298, which Acorn filed on 2 August 1982. But it is a basic
canon of British patent law that once something has been sold it canaot be patented. So
Acorn's patent could not protect anything in the basic camputer. The "patents pemding"™ label
looks good but has no legal significance. Acorn says the patent protects its so-called Tube,
which is a high speed interface between the camputer and its peripherals. Tre Tube is behind
schedule and not yet on sale -~ 86 a patent could still protect ic.

The goverrment is obviously not too worried about patent proter.cion. The Department of
fndustry is coughing up £13 million to meet half the cost of installing camputers in primary
secordary schools. If Acorn can win support fram both the BBC and the govermment without
protecting its product, is there any point in other camputar firms bothering with patents?.
(New Scientist, 2 Decarber 1982.)

Working towards standization

As manufacturers of office equipment, industrial machinery, and home appliances inte-
grate microcontroller chips into their products, the whoie uworld begins to go on~line. %ith
a simple phone call, iis being pramised, such devices can be turned on and off, which means a
wrongly dialed number can be quite consequential. But before that stage arrives, there must
be some standardization in things like chip design, the way controllers are integrated inte
equipment, and how those products interface with the outside world.

The ability of disparate devices to talk to each other is one of the benefits of
industry-wide standardization. Groups such as the Network Users Assn. have been formed
expressly to push for standards, hoping thereby to zet equipment fram different verdors
to readily interface over a cammmications link. Indeed, ®here's ar abundance of groups
seeking the establishment of one standard or another.

Within the Institute of Eiectrial amd Electronics Engineers (EEE), for example, is a
software ergineering standards committee that has spawned several working groups to come up
with standards, guidelines, and recammendied practices, The California Tape Standards Assn.
seeks the adoption of standards for half-inch camputer tape for newer high-density drives.
In the world of microcamputers, scads of people are working to establish standards for things
like the S-100 backplane bus, the Multibus, STD bus, and VERSAbus, not to mention something
called the Binary Floating Point Aritimetic subcammittee, which ie addreasing a need to
specify methods of implementing the arithmetic on an IC chip.

Between 1979 and 1982, the group at the American National Standards Institute woridng
on standards in camputing, the so-called X3 Committee, processed an average of 30 letter
ballots each year. These ballots are not only on proposed standards and the establisment of
new projects but also on interrational activitie=s and draft standards. Through the first
nine months of this year, however, that number hud triplel to 92. Records of the committee
serving as the secretariat of X3 show that it reviewed 675 documents in 1980, including
proposals for new projects. Through the first nine months of '82 it was 894,

But the benefits that derive fras something like the IEEE 488 standard were examined
recently by Maris Graube, an erngineer at Tektronix Inc., who sperds most of his time in
standards-making work. The HP desing became a standard in 1975, and today more than 100
panufacturers are using it on one or more pieces of equipment, a total ofmores than 1,000
different machines, he found. Sales of those devices, all using IEEE 488 interface, exceed
$8000 million.

Not only does it become easier for the buyer to comnect equipment fram different
verdors, but the manufacturers too avoid the headache "of designing a new kind of interface,
documer.ting it, training our field guys to understand what it's all about, and then convinc-
ing customers that it‘s a good thing," says Graube. "That's really very axpensive." He
estimates that Tektronix spent some $1.5 million just setting up the field support for thet
one interface. And if the company had to spend that kind of money for each type of interface
that engineers might devise, it wouldn't be econamically feasible.
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Just as the adoption of a standard can result in the interchangeabilty of tape cart-
ridges, so also there can be software portability that nets out when standards are adopted in
the world of grapnics. Such portability, of course, helps protect the investment of users
when they move to newer, more powerful systems, eliminating a total rewrite of the software.
It also means that graphics programmers can avoid having to relearn their art when moving
fram one verndor's system to another. In the past, this latter factor tended tc argue against
the adoption of standards, for vendors preferred to lock their users into that one system
envircmment.

Improved scftware portability is but one of the benefits being pramised with the adop-
tion of the so-called Virtual Device Interface (VDI), a prcposed standard that defines the
‘nterface between graphics utility software on the ore hand ard a wide variety of graphic 1I/0
devices on the other. Thus it provides for a certain degree of device indeperdence. The
Jtility software caommands wmust b2 translated by software device drivers for each type of
hardware - printer, plotter, or graphic display. Such device drivers do not came cheap, but
it is expected that a VDI standard would make each device driver much easier to write.

A second proposed graphics standard is the North American Presentation Level Protocol
Syntax (NAPLPS), a commmications protocol to be used in the transmission of graphies infor-
mation. Developed by the Canadian Department of Communications and subsequently adopted and
enhanced by AT&T, it is currently being considered for adoption by ANSI.

Even before the adoption of any NAPLPS standard, however, work proceeds on the design
of an NAPLPS videotex decuder in chip form, followed by a board set based on such a graphics
controller chip. The same applies to the VDI standard, which will be implemented in silicon
and thus produce cost savinge to system implementer and price savings to users. {(Datamation,
December 1982.)

INFORMATION TECHNOLOGY

Convencidén Informatica Latina

Over 500 deiegates from 19 countries atterded the 1982 edition of CIL, the Convencidn
Informatica Latina. For the 1983 convention tc be held in Barcelona in June, 138 proposals
for papers have so far been received fyur 15 cnuniries. Fram these and others received in
the caming months only 50 will be finally selected for presentation and discussion. They
will be divided into the following main areas: new deveiopments, specialist informatics,
industrial informatics, informaties in organizaticas and in the amall and medium-sized
campany. (Electronics Weekly, 15/22 Decemter 1532.)

Facsimile network connecting Sweden and UK

It 1s now pozsible to send information viaz facsimile to 100 points within Sweden ard
50 locations in Britain from Swedish telephone retail outlets and post offices.

In Sweden, 125 telephone shors amd 21 post offices are equipped with fax, enabling
users to tranamit an A4 page of text or picture within three minutes. After the information
has been received, it is forwarded to the addressee as an express letter or as ordinary
post.

Express deliveries are usually in the bhands of the addressee within two hours of the
post office or telephune srop receiving the information. Addressees can also be telephoned
so that they can personall 7llect the text or picture. (glectronics Weekly, December
1982.)

Telecom deai {or Malaysia

The Malaysian goverrment Department of Telecammmnictions ig polised to make another large
contract award, this time for the supply of pulse code modulation equipment worth about
M3150m (apout US$7.5m). According to Malaysia's financial daily, Business Times, details
of the contract have already been finajised between the Telccmmnications Departmant and
Perusahaan Mahkota Sdn Bnd.

Perusanaan Mahkota is a joint venture betwean General Electric Malzysia, 2 subsidiary of
GE of the United States, which owna 30 per cent of the company, and the Malay Teachera Union
of Peninsular Malaysia which owns 70 per cent of the company. Pulse code modulatinn i3 a
asystem used Lo apace out volce ‘tranamissicn over a common ‘telephone line. The type of
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equipnent to be supplied by the joint venture firm is reported to ve of the latest generation
and is campatible with the modern stored programme control exchanges currently being in-
stalled by the Telecammmnications Department. Perusahaan Mahkota was established seven years
ago ard also makes GEC ceiling fans. The awarding of the contract 1is expected tc give the
company a big boost. (Electronics Weekly, 1 December 1982.)

Microcamputer-based information: big rewards for smail agencies

by Gary Garriott 5/

Debates rage on whether the advent of the information revolution made possible by the
falling costs and increasing power of microelectronics technology will have a net positive or
negative effect on developing count-ies. Disagreements on whether microelectronics have
really arything to offer the poor are even more pronounced. For example, nonprofit agencies
such as private voluntary organizations and church-related groups (reportedly as many as 300
in Keaya alone) provide significant levels of development assistance, yet often cannot avail
themselves of the beuefiis of computer power.

A Washington DC (USA) consortium provides a possible model for effective use of a
microcomputer as a self-sufficient information system. The Washington Council of Agencies is
made up of cver 100 amall non-profit organizations which pay a membership fee tased on each
group's annual cperating budget {typically in the US$50,000-250,000 range). Besides advocacy
functions, the Council provides support services to its member agencies that if done individ-
w\lly would consume significant amounts of time and financial resources, which small organi-~
zations often cannot afford. A microcoamputer with "floppy" disk drives, a "hard" disk mass
storage device, two CRT (cathode ray tube) terminals capable of being used simultaneously,
and a printer are employesd to provide a variety of information services including the
managenent of mailing 1lists, maintenance of skills banks, campilations of contributions made
and of other reports and directories, bulk mailings, word processing fcr repetitive letters
and newsletters, and a dues and subscription service. Accounting packages are being
developed. For these services, member agencies pay a fee that is below the typical commer-
cial rate, put above cost. Normmember organizaticns can also contract for these services;
two to five new accounts are added monthly.

The resuit is that incame generated from these microcomputer-based information services
averaged about 25 percent of the Cuouncil's total revemues during the first-six months of
1982. This is expected to more than double hy the end of the year. The Council reports few
start-up and implementation problems with the system. Adaptation of cammercially available
Tuser-friendly™ software was performed by a local software housze. Two years ago the system
cost approximately $18,000 including software development; the same set-up today would be
10 to 15 percent less.

The Council deals with psychological resistance to camputers by encouraging users to
came to its facility to see the equipment in operation or to even operate it themselves.
They will also arrange demonstrations held at the member agency's corvenience. The Council
offers discussion seminars for newcamers, covering camputer terminology and concepts,
microcamputer information applications for organizations, as well as guidelines for evaluat-
ing microcamputer systems. Most data to be processed is either brought perscnally to the
Council's office or sent through the mail, though eventual data transmission via telephicne is
contemplated once a number of agencies have acquired remote terminals. In fact, the Council
is supportive of the concept of microvomputers networking together instead of time-sharing
is supportive of the concept of microcomputers networking together instead of time-sharirg
their established system because of the added flexibility and independence provided to each
member agency. Revemues probably would not be greatly affected since the number of organiza-
tions still requiring information services is likely to be much greater.

That modestly emdowed groups are in..aasingly supporting these infoirmation services is
an indiation that the package offered saves thes both time and money while simultaneously
turning a "profit" for the consortium. Througnout the United States, half a dozen other
consortia or agencies interested in supplying similar services are establishing their systems
on the Washington Council of Agencies model. There is 2130 a potentially greater indirect
Jayoff in that nonprofits - notorious in both the US and abroad for their isolation fram each
other - learn that they can work together in certain activities for greater overall effi-
ciency without ccmpromiaing programmatic goals.

5/ Gary Garriott is a Senior Technical Advisor at Volunteers in Technical Assistance
and is currently coordinating microcamputer initiatives for that organization.
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while a direct transfer of this concept to nonprofits working in developing countries
should be possible, other variations would appear quite feasible as well. For example,
enterprising individuals or amall businesses could market themselves as "data management
service bureaus” tc the private sector as well as to govermment or parastatal groups. Data-
base searcning is an additiomal capability valuable for research and develommental units and
the private sector.

The Washington Council cf Agencies experience illustrates that the delivery of useful
microcamputer-based information services is not the purview only of large database management
firms, but that it lies also within reach of less sophisticated agencies and groups.

(For more information on how the Comeil and/or the microcamputer information system
functions, contact the author at: Volunteers in Technical Assistance, 1815 N. Lynn Street,
Suite 200, Arlington, Virginia 22209, USA.)

Intergovermental Bureau of Informatics

The Intergovermmental Bureau of Informatics (IBI) i3 concemed with professiomal appli-
cations of electronic informaticn, and keeps carefi'l track of trends through two publica-
tions, IPI Newsietter, ard Agora, a jouwrnal for "Informatics in a Changing World." Agora
devotes an issue to an area, such as inforwatics and agriculture, features articles on
conmtry actlvities, on the setting up of regional informatics centers, training prograua,
meeting2 and a calendar of events, legal issues, and educatiomal applications. Much of the
jouwrnal’'s focus is on the developing world, and it is available in BEnglish, French, and
Spanish.

For information regarding subscripticns to either the newsietter or the journal, contact
IBI, Viale Civilta del Lavoro 23, 00144 Rome, Italy.
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RECENT 2UBLICATIONS
A bibliography of relevant documents published by UNIDO's Techanclogy Programme curing

the last two years is listed below.

UNIDO/IS. 246 Implications of Micro-Flectronics for Developing Countries: A Preliminary
and Corr.1 Overview of Issues.

ME 2 Application of Micro-Electronics for Development: Issues for Consideraticn
by Sang Joon Ham. !

B.P. 1 Future of Electronics ard Technology Transfer by K.V. Ramanatnan.
B.P. 2 large-Scale Integration: Intercontinental Aspects by Ian M. Mackintosh.
B.P. 3 An Overview of the Electronics Industry in Europe by lan M. Mackintosh.

B.P. U Fram the Second to the Third Industrial Revclution by Gérard Lafay.

B.P. 5 Semiconductor Industry and R+D in India by K.V. Ramanathaa.

B.P. 6 Policy and Planning of Computer Education by Shigeichi Moriguchi.

B.P. 7 Fxperiences Arcund University Camputer Centers by Shigeichi Moriguchi.

B.P. 8 The Software Market - Conditioning Factors znd Possible Future Trends. An
Analyz=is Undertaken fram a Third World Perspentive by Dieter Ernst.

B.P. 9 Potential Application of Computer Conferencing in Less Developed Countries
by Carl-Gdran Hedén.

B.P. 10 Implications of Micro-electronics in Developing Countries by Mohammed Aslam.

B.P. 11 Micro~-Electronics and Er.ioyment by Ernest Braun.

B.P. 12 Futwres with Micro-Electronics by Ernest Braun.

B.P. 13 Implications on Techrological Advances in Micro-Electronics for Developing

Countries: A Suggested Programme of Policy Studies and Action by
Dieter Ernst, Kurt Hoffmar, Raphael Xaplinsky, Juan Rada and Howard Rush.

UNIDO/IS.230 Technological Perspectives in Machine Tool Industry with Special Reference
to Micro-Electronics Applications by S.M. Patil.

UNIDO/IS.2l82/ Report on Exchange of Views with Experts on the Implications cf Technclogical
Rev.1 amd Mvances in Micro-Electronics for Developing Countries, Vienna, Austria,
Corr.1 10-12 June 1981.

UNIDO/IS. 331 Progpects of Microelectronics. Application in Process and Product Develop-
ment in Africa by Michael Radnor.

UNIDO/1S/338 Proceadings of the Firat Meeting on Co-operation between Scientific and
Industrial Sectors in Microelectronics neld at Mexico City, 14 and 15 June
1982.

UNIDO/IS. 351 Microproceasor Applications for Developing Countries by James Oliphant.

ID/WG.372/1 Prospects of Microelectronics Application in Process and Product Development
in Developing Countries bty Michael Radncr.

ID/WG.372/2 Microelectronics and Government Policies: The Case of a Developed Country
by Ernest Braw., Kurt Hoffman and Ian Miies.

ID/WG.3T72/3 Microprocessors and Productivity: (Cashing in our Chipa by Robert T. Lund.
ID/WG.372/4 Microelectronics and Telecarmmnications in Latin America by Juan F. Rada.

ID/WG.372/5 Microelectronics: 1Its Impact and Policy Implicatione by Juan F. Rada.
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Potential Applications Suitable fcr Microcrocessor Impiementations: Some
Tllustrative Possibilities by James Cliphant.

Elementos para el Establecimiento de un Programa Regiomal de Accion en el
Area de la Microelectrdnica (Per) por Carlcs Agulrre y Roberto Heredia.

Telecanunicaciones y Microelectronica: Algimas Observaciones por E. Calli,
M. Welch y R. Herrera.

El Desarrollo de la Microeiectrdnica en la Argentina por 0. Filipello y
R. Sagarzazu.

Cultural Asp=cts of Microelectronics Technology by Carlos I.Z. Mammana.
Microprocessor applications and Industrial Development ty Robert T. Lund.
Microelectronics and the Development of Latin Amerjca: Problems and
Possibilities for Action by ECLA/UNITO Joint Indutry and Technology Division
and Eugenio Lahera and Hugo Nochteff.

Microelectronics in Peru by R. Herrera.

Report. UNIDO/ECLA Expert Group Meeting cn Implications of Micrnelecironics
for the ECLA Region, Mexice City, Mexico, 7-11 June 1982.

Microelectronics and Developing Countries: Towards an Action-oriented
Approach.

Reparts of Working Groups. Expert Meeting Preparatory to Intermatiomal
Forum on Technological Advances and Development, Moscow, USSR, 29 November
to 3 December 1982.

Report on Expert Meeting Preparatory to Internaticnal Forum on Technological
Advances and Development, Moscow, USSR, 29 November - 3 Decamber 1982,

Licensing Computer Software. Basic considerations as to protection and
licensing of computer software and its implications for developing countries.




Uieter wrpnsi's stuay for UNIDC, 1s now available as z book: The Giobal Race in Micro—
e.ectronics: Innovation and Corporate Strategies in a Period of Crisis. Davic Noblie of MIT
prepare? the foreword. Tnough there may soon be a U.S. pub.isn', the original publisner of
this English-language study is Campus, Myliusstr. 15, 6 Frankfu-t am Mzin 1, F.R. Germany.

Computer Programming in Cobol {(Melinda Fisher. feach Yourself Books, Hodder and
Stoughton 198. £2.95.)

Teaching vourself Cobol today would be a bit like learning to make fire by rubbing two
sticks together, were it not that most of the data processing world is cammitted to the
language like a priscner to a cell. However, there was a shortage of cheap an! readable
paperbacks on the topic and, although no one can really became a programmer by studying a
textbook, no doubt plenty of beginners «will be enabled by this to get into the subject and a
number of old hands will be pleased to have 2 iightweight reference work close to the elbow.

delinda Fisher had practical experience in the industry before moving on to head ICL's
teaching team. Her English is simple and clear; and she gets right to the point. Having at
page one assumed no previous knowledge she takes us on by page 28 to discuss verbs. Quizzes
are thrown in to make sure the reader has been paying attention ard gives a quick intro-
duction to the art of debuggirg. Tiie chapter on indexed sequential files - obviously a vital
one these days -~ is especially well put over. The author explaing, as some other manuals do
not, that a programmer is not just a coder but has a variety of other troubles to face up to,
not the least of which is interpreting specifications. The sequence in which subjects are
introduced seems unusual, but there is nothing like classroam experience for a tutor to find
out in what order to tackle things. The book is a vast improvement on some of those manu-
facturers' ard systems houses' manuals which are like wading through glue. And, for
beginners, let us just say that if you have managed to run a modern washing mzchine fram the
accompanving btlurb, Cobol will be a piece of cake to you. If Ms, Fisher achieves nothing
more than to help these new readers make up their mind whether a career in programming would
suit them, then it will have been worthwhile. (Reviewed in Computer Weekly, 16/23 December
1982.)

When machines replace people (edited by Jomn Ki~\ SSRS#*, pp. 147)

when Machines Replace People starts from the premise of the society which publisped it,
namely that technologists, engineers and scientists have a broad social and political respon-
sibility for their work. The society welcomes the potential offered by microprocesscrs but
believes that unemployment of a large proportion of the population is a real possibility.
The authors in the book address two major questions: "How will the wealth in the society be
distributed (to ensure that) ...everyone has a reasonable standard of living?; arnd how will
those people not in employment occupy their lives?"

The papers cover an unusually wide range of subjects and de.pite their brevity (most
were presented at a conference) contain considerable detail and some coriginal contributions.
In addition to dealing with employment, goverrment policies, education arnd work sharing, they
also cover studies of the balance between rural and urban eccnomic amd accial patterns,
criminality and alternative life styles.... (Reviewed in New Scientist, 9 Decemuver 1982.)

For Better or for Worse (edited by G. Friedrichs and A. Schaff, Pergamon. pp 366,
£17.50, pbk £4.95)

The Club of Rome, an institution created to monitor the state of the world, hzs as its
central preoccupation "the predicament of mankind". All its prevous reports, beginning with
the Limits to Growth, have focused on one aspect or another of this predicament. It is not
surprising, therefore, that the Club of Rome has addressed itself to the foremost technology
to emerge in the 19703: microelectronics and its relatad informatio.: technology.

Tne report consists of 11 papers by experts, some of whese writings have appeared else-
where. As suwch, it is a useful compendium of a variety of topics relating microelectronics
to society. The book has the disadvantage of entering a field that has seen several good
books on the suwject in recent years. On the other hand, because it is a Club of Rome
report, the book has an authoritativeness and, in particular, an international dimension,
lacking in many similar works.

#Society for Social Responsibility in Science (ACT), Box 48, PO O'Comnor, Canberra,
ACT 2601.
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Among the most interesting papers is Frank Barnaby's "Microelecironics in war”
in which ne raminds us that about 40 per cent or tne worid’s =ientists aid crgincors are
engaged on military projects, and that the fruit of all this labour is bound to revolutionise
still further warfare conducted on lard, in the air anu at sea. Turning to more pleasant
aspects, "The technology” by Thomas Renald Ide is a very useful overview. Supplemented by
Ray Curnow and Susan Curran's "The technology applied®, tihiis is an excellen® intrcduction to
microelectronics. The latter point to the cammon feature that characterises lhe ryriad of
developments and applicatiens: "Microelectronics essentiaily faciiitates commrications,
inatrumentation and automation - every aprdication shows what has sometimes been called the
caming of the Age of Control."

In "A Third World perspective”, Juan F. Rada provides some startling statistics about
the International Iuformation Order: in developing countries, 1 in 30 persons gets a daily
newspaper - 1 in 500 has a television set. In the developed countries the figures are 1 in 3
and ! out of 12, respectively. 3imilarly, 83 per cent of the world's books are produced in
the advanced countries, while orly 10 per cent of the world's telecommmications aquipment
(including telephones) is found ir developing countries. Large Western banking firms possess
more computer power than the whole of India, and the 1980 value of the world's electronic
market roughly equalled the combined GNP of Africa. The sad fact is that the "information
g2p" will widen in the 1980s. In recent times, the main threat to jobs in developing coun~
tries has been tractors and the mechanisation of farms. What will happen now as robots in
advanced countries begin to produce more cheaply than ch2ap labowr in the poor countries?

It is not possible to review all 11 papers; but Alexander King's contribution, "Micro-
electronics and world interdependences", contains a paragraph that summarises the concern of
the book: "Microelectronics amerges as a new force ... We live under the Damocles' sword of
nuclear annihiiation, swroundsd by many 'little' conventional wars, in economic difficul-
ties, creeping desertification and other forms of envirommental deterioration which threatens
nealth and climate, population explosion, increasing violence and alienation of individuals
fram society. The basic question for humanity is whether this new force, while possibly
incraasing the material prosperity of some, will be allowed to aggravate this situation still
further or whether we can generate the wisdam to use it positively to shape new forms of
society ..." King thinks it is possible to achieve a naw society with dignity, modest
prosperity and human fulfilment for all.... (Excerpted fram a review by Tom Stouler,
prgé‘essor‘ of science and society at the University of Bradford in New Scientist, 9 Lecember
1982.)

ABBREVIATIONS AND GLOSSARY
of technical terms frequently used in articles
repruduced in the Microelectronics Monitor
AMPL ~ Advanced microprocessor prototyping laboratory
Ccp - ~ (harge-coupled device
CRT ~ Cathode ray tube

™MOS ~ Complementary metal oxide on ailicon

ECL - Emitter coupled logic

EEPROM - Electrically erasable read-only memory
EPROM - Erasable read-only memory

IC - Integrated circuit-chip

ICE - In circuit emulation

LED - Light emitting diode

LSI - Large-scale integration

MDS - Microprocessor deveiopment systems

MOS - Metal ouxide on ailicon
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HTU - ricroorocessor

OCR - Optical charar:ter recognition
RAM - Randam access memory

HOM - Read-only memory

TIL - Transisror-transistor logic
VLSI - Very large scale integration

Bit. An abbreviation of binary digit, one of the two mmbers - 0 and 1 - to encode can-
puter data. A bit is expressed by a high or low electrical voltage.

Byts. A group of eight bits used to encode a siugle letter, number, or symbol.

Chip. A small piece of silicon that is a camplete semiconductor device, or integrated
circuit.

EPROM (erasable programmable read-only memory). A type of memory in which stored information
can be erased by ultraviolet light beamed in a window of the chip package. EPROMs can be
reprogramxi repeatedly.

Gate. This termm has tw> distinct meanings in semiconductor technology: the controlling
element of certain transistors, or a logic circuit that has two or more inputs that control
one output.

Printed circuit borads (PCB). Insulated substrate (usumlly plastic) upon which iater-
connected wiring {(usually between components amd integrated circuits) has been applied by
photographic techniques.

Integrated circuit. A semiconduwctor circuit cambining many electrunic camponents in a single
supstrate, usually silicon.

K. Usually an abbreviation for kilo (1,000). A 1K memory chip, however, contains 1,0z4 bits
bzcause it is a binary device based on powers of 2. Thus a 64K memory can store 65,536 bits
of information (64 x 1,024).

LSI (large-scale integration). This term is generally applied to integrated circuits con-
taining fram 500 to perhaps 20,000 logic gates, consisting of transistors, or 1,000 to 64,000
bits of memory.

Logic. The fundamental principles and the connection of circuit elements for camputation in
computers.

Mask. A glass photographic plate that contains the circuit pattern used in the silicon-chip
fabrication process.

‘aﬂﬁrﬂg. A samiconductor device that stores information in the form of elecirical
es

Microprocessor. An integrated circuit tht provides in orne chip functions equivalent to those
conﬁ%ﬁ In the central processing wnit of a camputer. A microprocessor interprets and
executes instructions and usually incorporates arithmetic capabilities and some memory.

RAM (random-aocess memory). A memory in which any piece of information can be indeperdently
stored or retrieved. Its contents are held only temporarily.

ROM (read-only memory). A memory chip in which information is permanently stored during the
manufacturing process.

Semiconductor. An element whose electrical conductivity is less than that of a conductor,
such as copper, and greater than that of an insulator, such as glass.

Small scale integration (SSI). Integrated circuilts, each with the capacity to process leas
than 32,000 bits of information.
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current switch.

Uncommitied logic array (ULA). Often called "gate-arrays". A method in which all the logic
. elements (calied gates) can be built into the lower layers of an integrated circuit allowing
‘ the final user to make the connection between the different gates, each of which represents a
bit of information. This is a rapidly evolving technology.

VLSI (very large-scale integration). Integrated circuits contairing on the order cf 20,000
Icgic gates, or more than 54,000 bits of m~mory.

wafer. A thin disk of semiconductor material on which many chips are fabricated at one time.
The chips are subsequently separated and packaged individumlly.
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