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Dear Reader,

I t  is  time for yet another issue o f our newsletter on micro
electronics and although normally the onset o f  the stumer period (a t  least  
in th is part o f  the world) introduces a lu l l  as fa r  as news are concerned, 
this i s  certainly not true for microelectronics: things are happening at
an ever increasing rate.

S ta ff o f the Technology Frogamne have just returned from a very 
interesting meeting organized jo in t ly  with ECLA on the implications o f  
microelectronics fo r coin t r ie s  in the ECLA region. You w i l l  find a 
d e ta iled  summary o f  the recommendations o f  the meeting in "News and 
Events" in this issue as w ell as a review o f  the sta te -o f-th e -art in the 
microelectronics industry and research undertaken in the countries 
represented at the meeting in "Country Reports". Another project 
successfully implemented was a UNIDO sponsored mission to Egypt, India, 
Thailand and Mexico on selective microelectronics applications. More on 
this mission is  also contained in "News and Events".

Government leaders aware o f  the inevitable consequences o f the 
microelectronics revolution for their countries c a ll  for national plans 
and po lic ies . At the recent Western Economic Summit held at V ersa illes , 
France, President Mitterand tabled data processing as one o f  the advanced 
technologies immediately affecting the economies o f both developed and 
developing countries.

UNIDO is  planning an International Forum on Technological Advances 
to be held in T b i l is i ,  USSR, from 10 to 1  ̂ A p ril 1983. A Preparatory 
Expert Group Meeting w ill  be held in Moscow from 29 November to 3 December 
1982. Microelectronics as well as genetic engineering and biotechnology 
w ill  figure as subject areas in these meetings. More about them in the 
future issues o f the Monitor.

Response to our f i r s t  two issues o f the Microelectronics Monitor 
continues to be gratify ing . Request for inclusion in our mailing l i s t  are 
recorded by computer; please therefore f i l l  in the form on the la s t  page 
o f th is issue only i f  you have not done so before. Also, I  would lik e  to 
re iterate  my e a r lie r  request to you for contributions, especially  from 
developing countries, on enterprises being set up; examples o f  industrial 
applications; government po lic ies  adopted e tc ., to make news coverage 
truly worldwide.

G.S. Gouri 
Director

Division for Industrial Studies

Mention o f any firms or licensed processes does not imply
endorsement by UNIDO.

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

N o t an  o ff ic ia l docum ent. For in fo rm a tio n  on ly .
O pinions expressed in th is  new sle tte r do  n o t necessarily re flec t the  views o f  U N ID O .
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NEWS AND EVENTS

UNIDO/ECLA m eeting c a l l s  fo r  a L a t in  America Cooperative Programme on M icroelectronics

As already announced in  the A p ril issue, an expert group meeting was organized by UNIDO, 
jo in t ly  with ECLA on the im plications o f  m icroelectronics fo r  countries in  the ECLA region, 
held in  Mexico C ity  from 7 to  11 June 1982. Coin try  representatives from Argentina, B ra z il, 
Cuba, Guyana, Mexico, Peru as w e ll as the Centralamerican Research In s titu tes  fo r  Industry 
(IC A IT I) and the Board o f  Cartagena Agreement (JUNAC) attended the meeting which was hosted 
by the Secretaría de Programación y Presupuesto (SPP) o f  the Mexican Government. UNIDO had 
in v ited  to the meeting in ternational experts who had a lso  prepared subject papers as a basis 
fo r  discussion. For a deta iled  l i s t  o f  papers prepared fo r  the meeting see the section 
"Recent Publications" la te r  in  these pages. The report o f  the meeting w i l l  be published by 
UNIDO shortly.

The meeting reviewed broadly the experience o f  the countries o f  the ECLA region. The 
h is to r ica l development and present s ta te -o f-th e -a rt in the coin t r ie s  represented at the 
meeting is  reproduced in the section  "Country Reports." The meeting reccnmended that 
countries o f  the region should formulate and implement integrated s tra teg ies  in  the f i e ld  o f  
e lec tron ics  in  general and m icroelectron ics in  particu lar, aiming a t technological s e l f -  
determination. The national governments were urged to  develop p o lic ie s  geared to the 
development o f  a national e lec tron ic  and m icroelectron ic industry; the basic elements o f  
such po licy  being: integrated planning promoting the in teraction  o f  a l l  the elements forming 
the e lec tron ic complex such as components and th e ir  raw materials, equipment and i t s  
u t iliza t io n , including software and telecommunications; the creation  o f  a coordinating 
element in  the g averm ent with the necessary authority and technical a b i l i t y  ab le to develop 
e ffe c t iv e ly  and consistently an organized p o licy ; a c lea r  understanding that the process o f  
maturing in th is  type o f  e f fo r ts  and industry is  a long process that demands continu ity; and 
the use o f  the purchasing power o f  the government as an important too l fo r  the development o f  
national industries and technological ca p a b ilit ie s . UNIDO was requested to  continue 
monitorirg technological advances in  th is f ie ld  and disseminate the information to the 
developing countries. UNIDO and ECLA were requested to promote a programne o f  research and 
studies in the countries o f  the region  and a programme o f  workshops in  connection with 
already ex isting regional centres. UNIDO was requested to provide technical assistance and 
advisory services fo r  the establishment o f  m icroelectronics assembly/manufacture including 
the conduct o f fe a s ib i l i t y  studies and tne development o f  hunan and in s titu tion a l 
cap ab ilit ies , in particu lar software and basic design and manufacture o f  components; UNIDO 
should establish mechanisms fo r  exchange o f  information with regard to purchasing o f  
equipment and components and acqu isition  o f  technology and provide advisory serv ices ; UNIDO 
should carry out studies o f  actual experience and a compilation o f  inventories as w ell as 
promote setting up and extension o f  design centres and p ilo t  projects in developing 
countries. UNIDO should a lso  promote cooperation among developing countries in applied 
research and development on hardware and software.

The meetirg resolved that a Latin  American Programne o f  Cooperation in  M icroelectronics 
should be in it ia te d , with regard to cooperation in  areas such as ea rly  id en tifica t ion  and 
assesanent o f  technological advances in  m icroelectronics; exchange o f  information and co
operation regarding public purchases; the se ttin g  up and extension o f  plants fo r  design and 
production o f  semiconductors and s p e c if ic a lly  integrated c ircu its ; id en tifica t ion  o f  app li
cation p o s s ib il it ie s  in  c r i t ic a l  and p r io r ity  sectors re la tin g  to domestic and external 
markets; specia lized  centres o f  excellence fo r  research and development and applications and 
networking o f  such centres; conduct o f  fe a s ib i l i t y  studies; tra in ing o f  manpower and rever
sa l o f  brain drain; socio-economic assessment o f  the impact o f  the technology, e tc . I t  was 
suggested that concrete proposals fo r  th is  Programne should be submitted to an intergovern
mental meeting o f  in terested countries in  1983.
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MEXICO b rin gs  to g e th e r  s c i e n t i f i c  and Industria l sectors in  the f ie ld  o f  m icroelectronics

As part o f  the p ro ject fo r  establish ing a National System o f  Technology Perspectives, 
in  Mexico executed by UNIDO, a f i r s t  meeting on the linkages between s c ie n t i f ic  and indus
t r ia l  sectors in  m icroelectron ics was held in  Mexico C ity  on 14 and 15 June 1982, jo in t ly  
organized by Secretaria de Patrimonio y Fooento Industria l (SEPAFIN) and SPP in  cooperation 
with UNIDO. The meeting was opened with a presentation by UNIDO on the concept o f  a National 
System o f  Technology Perspectives; Mexican goverm ent o f f i c ia ls  made presentation covering 
the importance o f  computer e lec tron ics ; the industria l p o licy  thereon; p o lic ie s  re la tin g  
to  fore ign  investment and transfer o f  technology; the government's informatics po licy ; 
i t s  approach to teleccmnunications; and i t s  camnercial p o lic ie s  in  regard to  computer 
e lec tron ics .

A l i v e ly  and open discussion followed between government o f f i c ia ls ,  representatives o f  
the lo ca l e lec tron ics  and research in stitu tes . As a resu lt o f  a provision  that 5 percent o f  
the value o f  production o f  each enterprise in the computer business should be a llocated  to 
R+D, some $500 m illion  were expected to be ava ilab le  each year fo r  R+D. A decree a lso  pro
vides tax incentives to promote research, development and camnercialization o f  national 
technology. Several suggestions were made to constitu te an in te r-d isc ip lin a ry  group under 
the National System o f Technology Perspectives, tiiich  could take up from time to time 
problem-oriented issues fo r  action and also review the technology trends in  th is  sector. 
The group should consist o f  representatives o f  small, medium and la rge enterprises; R+D 
centres; government departments concerned and major users. Long term measures would in 
clude preparation o f  a perspective plan fo r  m icroelectron ics, the settin g up o f  in te r 
d isc ip linary  centres u t i l iz in g  ex is tin g  in stitu tions; the development o f  trained manpower 
and specia l incentives fo r  development o f  software. The link ing up o f  Mexican a c t iv it ie s  
with the proposed Latin  American Prog ranine o f  Cooperation (see  preceding item on the UNIDO/ 
ECLA meeting) in  the f ie ld  o f  m icroelectronics was a lso  considered. Questionnaires c ircu 
lated during the meeting w i l l  form the basis fo r  an inventory o f  ava ilab le  fa c i l i t i e s  o f  R+D 
in stitu tions  in  th is  f ie ld .  The Mexican Government i s  expected to review the various sugges
tions made with a view to  in it ia t in g  further measures.

UNIDO mission on s e le c t iv e  m icroelectronics applications in  developing countries

A UNIDO mission consisting o f  one s ta f f  member and two consultants v is ite d  Egypt, India, 
Thailand and Mexico during May/June 1982. A fu rther report on the missions findings w i l l  
appear in  a la te r  issue.

(a ) Egypt
The fo llow ing in stitu tion s  and organizations were v is ite d :

National Research Centre
Cairo University
Computation and S ta t is t ic s  Laboratory
Board o f  Health
E lectron ic Industries Research and Development Centre

The mission members a lso  participated in the Seminar o f  E lectron ic Engineers.
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(b ) India

The fo llow ing in stitu tion s  and organizations were v is ite d  and the problems discussed 
with th e ir  representatives:

Department o f  E lectron ics, Government o f  India 
Semiconductor Complex L td ., New Delhi
National Coincil o f  Educational Research and Training, New Delhi 
National Informatics Centre, New Delhi 
Central E le c tr ica l Authority, New Delhi
Indian Agricu ltural S ta t is t ic s  Research In s titu te , New Delhi
Indian Telephone Industry, L td ., Bangalore
Indian In s titu te  o f  Science, Bangalore
Kirioskar E lec tr ic  Co. L td ., Bangalore
Tata In s titu te , Bombay
Computer Maintenance Corporation L td ., Bombay 
Tata Consultancy Services, Bombay 
Tata Burroughs L td .,  Bombay 
Applied E lectronics Ltd.

Apart from the above companies v is ite d , the members o f  the UNIDO mission took part in 
the Small Industry Association Seminar held in  Bangalore.

(c )  Thailand

The fo llow ing in stitu tion s  were v is ite d :

Thaitronic Corporation
The Association o f  Thai Industries
King Monghut's In s t itu te  o f  Technology

The participants o f  the mission took part in the Seminar on S e lec tive  M icroelectronics 
Applications organized by the Association o f  Thai Industries.

(d ) Mexico

The members o f  the mission took part in the UNIDO/ECLA expert group meeting on the 
implications o f  m icroelectron ics fo r  the region, and in  the Mexican seminar on micro
e lec tron ics . Besides, the fo llow ing in stitu tions  were v is ite d :

Tele industries Ericson S .A ., Mexico C ity
In stitu to  de Investigaciones E léctricas, Cuernavaca
Kun Grupo -  E lectron ic Factory, Mexico C ity
Redeem -  software house, Mexico C ity

A meeting was a lso  held with the Executive Secretary o f  CE PLACEA -  sugar exports group 
o f  Latin amercean co m tr ie s .

Western Economic Simmit c a lls  fo r  united action on technology

France's President Francois Mitterand, host a t the seven-nation western economic simmit 
meeting held a t V ersa ille s , France in June, urged the government leaders to  3et global goals 
fo r  expenditure on research and named a r t i f i c ia l  in te llig en ce , telecommunications and robots 
as p r io r it ie s  fo r  heavy investment. He also ca lled  fo r  greater emphasis on train ing and co
operative programmes to introduce computers in schools. Participants at the summit agreed 
on the need fo r  in ternational action  to exp lo it  data processing and other advanced technolog
ies  fo r  th e ir  own ben efit and that o f  the Third World. They a lso  agreed to se t up a working 
committee with sp e c ific  proposals fo r  the next economic simmit to be held in the United 
States in  *i983.
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M icroelectronics applications fo r  developing countries and in d ic a t io n s  fo r  VITA •

A panel meeting was held to inform VITA members on the "Information Revolution" and i t s  
impact on developing nations as w e ll as to  discuss possib le ro le s  fo r  VITA requ iring program
matic in it ia t iv e s .  VITA currently inputs data in to  a Technology fo r  Development Data Base 
operated by Control Data Corporation. More gen era lly , VITA has embarked on an e f f o r t  to 
ensure that many new technologies ara analyzed to  determine th e ir b en e fic ia l po ten tia l fo r  
developing countries. The participants o f  the panel meeting were professionals from the 
Washington D.C. area have strong in te res t and experience in  the applications o f  Micro
e lectron ics  to developing countries.

Summary o f  discussions and recomnendations fo r  action  by VITA

1) Set standards fo r  hardware and software fb r  sp e c ific  applications in  developing 
countries (VITA Volunteer- could te s t  and debug programs w ritten  by contracted programmers o r 
new VITA s t a f f ) .

2) Add microcomputer s k i l ls  to  ex is tin g  documentation center tra in ing program.

3) Provide technical assistance to  help Third World nationals design and build data 
banks.

4) Develop and market software packages designed by VITA staff/Volunteers, esp ec ia lly  
"dedicated" software.

j )  Provide programming tra in in g , instead o f  VITA i t s e l f  developing software.

6) Publish a "V illa g e  Technology Handbook" -  type book fo r  generating ideas on app li
cations and recommending ex isting  software/hardware packages.

7) Apply technical expertise to  the solu tion  o f  "d ir t y  power" and maintenance, making 
problematic r e lia b le  use o f  m icroelectron ic systems in developing countries.

8) Write computer-assisted instructional curricu la to be used a t the v i l la g e  le v e l .

9) Attempt a p ilo t  computer conferencing p ro jec t, possib ly link ing US-based VITA 
Volunteers in i t ia l ly .

10) Acquire hardware/software donations fo r  some in i t i a l  in-house experimentation.

11) Provide technical assistance to countries wishing to set up th e ir  own conferencing 
networks.

12) Adapt selected ex isting  programs to major non-English languages.

Conclusion

Opinion was overwhelmingly p o s it iv e  that VITA should in vestiga te  further a number o f  
possible ro les  in  m icroelectronics app lications. Henry Norman, Executive D irector, respond
ed en thusiastica lly  to  the panel meeting with the hope that individuals present would be 
ava ilab le  in the future in an advisory capacity as VITA's ro le  evo lves . He emphasized that 
in  addition to supplying information on technology ,* VITA i s  becoming increasingly sen s it ive  
to the need fo r greater sophistication  in the technology o f  information transfer. A l l  ex
pressed the hope that enlightened involvement now by development organizations w i l l  lead, 
not to more dependence and domination, but to  grea ter productiv ity and equity fo r  developing 
countries in  accessing world resources.

* Volunteers in Technical Assistance, i s  a non -pro fit organization that helps people and 
groups working on technical problems in developing countries and includes a network o f  4,000 
engineers, business people, farmers and energy experts who volunteer th e ir technical knottow 
to help others. The address is  ?706 Rhode Island Avenue, Mt. Rain ier, Maryland 20712 USA.
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Third meeting o f  World Computer Services Industry Congress

This b ienn ial event ended i t s  th ird  Meeting on 25 June in Copenhagen, Demark. The 
Congress was divided in to  {denary keynote presentations and more informal workshop sessions, 
which most delegates f e l t  were more useful than the main presentations. The Danish M in ister 
fo r  Labour gave a keynote statement  on how the new technology w i l l  a ffe c t  the industry, Use 
main theme o f  the Congress being the impact o f  new technology on the computer serv ices  indus
t r y , both suppliers and users. Che o f  the most contentious debates was whether the future 
o f  the industry l i e s  in  custom software o r  packages. One opinion given was that the future 
d irec tion  o f  the industry la y  in  custom pro jec ts  and individual developments and that package 
suppliers would be absorbed by the particu lar market which they supplied and that they would 
not be part o f  the computer serv ices  industry. The opposite argument voiced was that the 
market was moving h eavily  in to  packages and that the days o f  the m onolithic, complex p ro jec t 
were over. No agreaaent i b s  reached.

Another subject o f  discussion was software protection  w iich, i t  was f e l t ,  was mainly 
the re sp on s ib ility  o f  the s o ft io r e  industry i t s e l f .  I t  was thought that the best form o f  
le g a l protection  was contractual licen sin g tdiich could be more e ffe c t iv e  than copyright con
tro l s ince licen s in g  protected the idea behind a programme, whereas copyright only protected 
ttie expression o f  the idea. A lso , s ince in order to  copyright an itmn, d isclosure o f  the 
d e ta ils  was required, copyright could in va lid a te  a claim that an item was a trade secret. 
There were three major drawbacks to  licen s in g : f i r s t  i t  was d i f f ic u l t  to monitor in a mass 
market; secondly i t  had a lim ited  e f f e c t  against an organized attempt to p ira te  a programme; 
and f in a l ly  licen s in g  was useless against th ird  parties since the agreement on ly covered 
actions by the licen see . As regards the s ituation  in the UK, i t  was hoped that the Forgery 
and Counterfeiting Act 1981 would a lso  apply to  software although o r ig in a lly , i t  had been 
designed to cover books and o ther printed matter. The next congress w i l l  be hosted by Japan 
in Tokyo in 1984.

COUNTRY RETORTS

The fo llow ing summarizes developments in countries o f  the ECLA region as reported by 
th e ir  representatives to  the UNIDO/ECLA meeting on im plications o f  m icroelecronics fo r  the 
ECLA region . (See "News and Events” , p .2 .)

Argentina

A m icroelectron ics group i b s  formed in  1974 and integrated into CENICE, which was estab
lished in 1977. P i lo t  plant production o f  transistors  was achieved in  1980. ’’he Centre has 
proaL .ion ca p a b ility  fo r  hybrid th ick  film  c ir c u its . Projects under irplementation by the 
Centre included computer aided design and manufacture o f  integrated c ir c u its . P i lo t  plant 
production o f  in tegrated c ir c u its  with 30 a c t iv e  components was expected to  be reached to 
wards the end o f  1982.

Argentina 's approach i s  that design and manufacturing o f  m icroelectron ics components 
are the key factors  and without then i t  i s  ju s t not possible to have the capacity fo r  auton
omous action  in  th is  f i e ld .  Obe o f  the reasons in  th is  regard is  that more and more systems 
design need component design. Evidence o f  th is  i s  seen in the continuously increasing cap
t iv e  manufacturing o f  semiconductor devices and the growing s ilic o n  wafer fab rica tion  ser
vices o ffe red  by the most important semiconductor houses. The approach o f  the government is  
therefore to  obtain design and senufecturing technology fo r  m icrocircu its re lated  to impor
tant sectors o f  development l ik e  telecommunications au present and informatics in  the near 
future, simultaneously working on the applications o f  m icroelectronics in  these areas. 
Study o f  other useful applications is  conditioned by the understanding that without adequate 
control o f  the components technology» the e f fe c t s  on the economy can not be con tro lled .



B razil

Laboratory-level work in e lec tron ics  was enhanced in  u n ive rs it ies  in the la te  60's and 
70 's . This e f fo r t ,  envisaging industria l use o f  th is  work, was funded by several agencies 
o f  the government since 1967 and, la te r ,  a lso  by the B razilian  telecommunications holding 
company (TELEBRAS), contracting several programmes o f  development that included computer 
software and hardware, telecommunications equipment, op tica l cocm nications, m icroelectron
ic s , e lec tron ic  materials and others. This led  to  p rac tica l resu lts  and increased the rate 
o f  formation o f  qu a lified  personnel in the area. There were a lso  actions towards the devel
opment o f  an industrial production, based on B razilian  companies, In  the area o f  computer 
hardware and software, teleccom uiication equipment and others. As regards production o f  in 
tegrated c ir cu its , about a dozen o f  transnational c o lo n ie s  are operating o f  which only two 
are making d iffu s ion  o f  devices fo r  consumer app lications.

A specia l Secretariat o f  Inform atics was established in  1979 w ith the o b jec tive  o f  fo r 
mulating a strategy fo r  informatics development. A P res iden tia l Decree in  1981 ca lled  fo r  
the elaboration  o f  a plan far the development o f  m icroelectron ics. As a re su lt, plans have 
been developed or are under consideration in  severa l key areas. One concerns the estab lish 
ment o f  an R+D in stitu tion  to lead technological development in  th is  f ie ld ,  working c lo se ly  
both with industries and u n ive rs it ie s . Another proposal re la tes  to industry, where two 
B razilian  companies have prepared a deta iled  plan o f  th e ir  a c t iv i t ie s  in th is  industry. A 
systematic approach fo r  the development o f  m icroelectron ics technology is  thus being evolved.

Cuba

Research and Development in the f i e ld  o f  e lec tron ics  and m icroelectron ics began in the 
u n ivers ities  in 1965, with specia l emphasis on areas such as telecommunications, minicom
puters, development in semiconductors laboratory, e lec tron ic  measuring devices, medical e le 
ctron ics and industria l control systems fo r  the production o f  sugar.

Since the decade c f  the 70's the production o f  minicomputers and ca lcu lators, high con
sumption e lectron ic  goods, small measuring and laboratory devices ser ies  is  being undertaken. 
At the beginning o f  the decade o f  the 80 's , a plant fo r  the production o f  semiconductors and 
other components w i l l  be completed. In the new sugar m ills  industria l control systems are 
already being adopted.

The e lectron ics and m icroelectronics development p o licy  has been defined and fostered by 
the Government, implementing i t  through the Planning, Production and Science and Higher Edu
cation State Organizations.

Within the Economic Development Plan fo r  the period 1981-1985, development bases fo r  
e lec tron ics  and m icroelectronics are established.

Guyana

A programme on the application  o f  m icroelectron ics fo r  the improvement o f  rural te le 
communication systems, in particu lar to improve the e ff ic ie n c y  o f  equipment, i s  under devel
opment. An overa ll po licy  in the f ie ld  is  y e t to be formulated. Production is  in the 
nature o f  assembly a c t iv it ie s .

Mexico

R+D a c t iv it ie s  take place in several centers o f  research and u n ivers ities ; in  partic 
u lar, i t  includes projects in the In s titu te  fo r  E lectron ics and E lec tr ica l Research. In 
addition, a new Development Centre has been established fo r  the public sector telephone com
pany (Teléfonos de México).

Production a c t iv it ie s  include the f ie ld s  o f  consumer e lectron ics  telecommunications and 
industria l control.

The national industrial development plan includes development o f  the m icroelectronics 
industry, i t  emphasizes self-determ ination  in th is  f ie ld  and pays specia l attention  to  pro
fessional m icroelectronics. The p o licy  aims a t  s tr ik in g  a balance obtaining cheap and qual
i t y  products and components from abroad and developing a national technological base and 
Industry, and increasing exports. The law o f  foreign  investment and transfer o f  technology 
and the programs concerning industria l encouragement and development are also relevant fo r  
the development o f  the Industry. Purchases o f  computers are regulated as a p o licy  measure, 
fo r  both public and private sectnrs.
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Pefu

R+D a c t iv it ie s  in  e lec tron ics  are being carried out by ITINTEC which has been estab
lished in 1974. A few projects have ben completed but the products could not be put in to 
commercial production. A lo ca l industry o f  an assembly nature in consuner e lectron ics ex
isted  but faces d i f f ic u l t ie s  due to competition from foreign  suppliers. There is  as yet no 
c r i t ic a l  mass o f  e lec tron ics  engineers and the position is  accentuated by "brain d ra in ." 
However, there ex is ts  within the corntry a compact team o f  engineers and technicians capable 
o f  promoting the development o f  professional m icroelectron ics, i f  favourable conditions were 
to be created by the govemnent.

The fo llow ing information has been excerpted from the sources indicated: 

Canada

Canada's Labour M in ister has an no triced the establishment o f  a task force  on micro
e lectron ics  technology. The task fo rce  w i l l  examine the status, im plications and extent 
that m icroelectronics technology is  used in industries under Canada Labour Code ju risd ic 
tion . The study w i l l  a lso assess the adequacy o f  the Canada Labour Code as i t  applies to 
technological change with specia l emphasis on i t s  impact on women who may be more a ffec ted  
by the introduction o f  m icroelectron ics technology.

A new 193-m illion, three-year program to  promote the manufacture and use o f  e lec 
tronics in  Canadian industry has been announced by the Department o f  Industry, Trade and 
Commerce. The program, ca lled  support fo r  Technology Enhanced Productivity was announced by 
M inister o f  Industry, Trade and Commerce and Regional Industria l Expansion Herbert Gray. 
H ighlights o f  the new program, that w i l l  provide specia l opportunities fo r  smaller 
regionally-based firm s, include:

-  Funding fo r the establishment o f  four additional m icroelectronic centers so that 
centres are located in  every province;

-  Establishment o f  a major p ro jec ts  investment fund fo r  the e lec tron ics  and machinery 
industries; and

-  A "one-stop shopping" program d e liv ery  system in the regional o f f ic e  o f  the Depart
ment o f  Industry, Trade and Commerce across Canada.

In addition, the new program w i l l  provide extra funds to ex is tin g  programs which w i l l  
benefit firms making e lec tron ic  goods. The goverrment w i l l  provide another $48 m illion  fo r  
major projects that w i l l  support world competitive research and development and cap ita l in
vestment manufacturing and software p ro jec ts  which would not otherwise take place in Canada. 
The funds now w i l l  a lso cover research and manufacturing o f  equipment such as robots and com
pute^ assisted manufacturing equipment. For companies in a l l  sectors which use these 
products and technologies, the program w i l l  provide fo r:

-  An enhanced industria l education program to a lert business to  the potentia l o f  e lec 
tron ics fo r  th e ir  industry;

-  An expanded country-wide network o f  ten m icroelectronics centres so that there w i l l  be 
a fed era lly  supported source o f  sophisticated technological advice and assistance in every 
province, pa rticu la rly  fo r  small- and mediun-sized firms;

-  Additional finds fo r  incentive programs to share the costs o f  fe a s ib i l i t y  studies and 
o f  implementating the investment plans;

- A requirement that labour pa rtic ip a te  in the planning and implementation o f  the pro
je c ts ; and

-  Additional finding to support the costs o f  designing custom " chips" -  specia lized  
integrated c ircu its  which can provide grea ter e ff ic ien cy  in a product. (Canada Weekly, 
14 A pril 1982.)
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EEC

The EEC has brought together Europe's major e lec tron ic companies to consider a £750 
m illion  proposal fo r  pan-European co-operation on e lectron ics  research and development. 
The finding to be made over the next 10 years, is  one o f  the main proposals to cane out 
o f  a massive two and a h a lf  years study, Wiose b r ie f was to cane up with a plan fo r a v iab le  
European electron ics  industry by the 1990s. The EEC hopes that by more e ffe c t iv e ly  co
ordinating the European e f fo r t  a more e f f ic ie n t  use o f  financia l re soirees as w ell as the 
better exp lo ita tion  o f  ex is tin g  technologies and fu t ire  developments w i l l  be achieved. TWo 
o f  the options proposed by the in i t ia l  study were the settin g  up o f  European centres o f  
excellence and jo in t  development pro jects .

Having almost completed i t s  consultation with industry, the EEC is  almost ready to  put 
firm proposals before the European Commission and involving the rnsnber states o f  the ComLu- 
n ity . There is  already a timetable which involves the f i r s t  phase o f  the project being 
launched in January next year, with fu l l  implementation in  1989. (Computing, 29 April 1982.)

A computer database vhich can be accessed by a l l  Common Market traders is  being planned 
by the European Commission. I t  would cover EEC regulations, laws and court judgments. A 
c a l l  fo r  tenders fo r  a study on the fe a s ib i l it y  o f  the p roject has been issued by the 
Commission. Proposals from software houses, management consultancies o r  information 
providers with specia lized  le ga l and trading expertise are asked to  a rr ive  by mid-September, 
dp to  £190,000 is  budgeted, with the work to  be canpleted by April 1989. (Ccmputer Weekly, 
20 May 1982.)

The Scottish  information technology industry th is  year had a £1 m illion  boost fran the 
European Community.

EEC grants announced la s t  week included cash fo r "S ilic on  Glen" in  the form o f money fo r  
the chip factory o f  US-owned General Instruments, fo r  Rodim o f  Kirkcaldy, the computer pe
ripheral maker, and fo r  Fortron ic 's  Dunfermline plant, vhich makes e lec tron ic  banking equip- 
ment. (Computer Weekly, 1 July 1982,)

France

The French government has pushed ahead with the formation o f  a super-Ministry fo r  Indus
try  and Research to emphasize the key ro le  that i t  is  g iv ing to  the computer industry and i t s  
innovative a c t iv it ie s .

Jean-Pierre Chevènement, 90, who has headed the S c ie n tif ic  Research M inistry fo r  the 
past year, has taken over the M inistry o f  Industry. Chevènement, v*io is  highly regarded 
by French businessmen, wants h is new m inistry to  be organized on the lin es  o f  Japan's 
M inistry o f  International Trade and Industry, in  viiich industry, research organizations and 
government work c lo se ly  together. His f i r s t  task w il l  be to  organize a programme o f  massive 
investment in  computer and e lec tron ics  research which he says must be raised from its  1980 
le ve l o f  FFY*12 b il l io n  (£1.6 b il l io n )  in 1986. The M inister w i l l  g ive  specia l p r io r ity  to  
technological co-operation with other European countries. (Computer Weekly, 8 July 1982.)

By the simmer, the w orld 's la rges t concentration o f  personal computing power w i l l  be 
set up in  Paris, i f  a l l  goes to plan. This mighty microcosm w i l l  be the f i r s t  major achieve
ment o f  the new French research laboratory, the World Centre fo r  the Development o f Human 
Resources. The centre w i l l  be open 29 hours a day and w i l l  o f fe r  fellow sh ips, esp ec ia lly  
in socia l sciences and psychology, possib ly to people without academic qu alifica tion s. The 
World Centre, le g a lly  set up in January, has not yet held i t s  f i r s t  board meeting, and s t i l l  
has no premises. The venture is  the brainchild o f  Jean-Jacques Servan-Schreiber. (S e e  
also "M icroelectronics Monitor" No.2.>

TWo top -leve l American computer experts w i l l  be world rg almo3t fu ll-tim e  on the pro ject. 
These are Seymour Papert, founder o f  the Massachusetts In s titu te  o f  Technology's a r t i f i c ia l  
in te llig en ce  unit and Nicholas Negroponte, professor o f  canputer graphics and head o f the 
machine arch itects department at MIT. They hope they w i l l  be followed by more. At the 
moment, however, only fo ir  people work a t the centre and th is year 's  budget is  a modest 
£3 m illion . But by the end o f  th is  year the centre hopes to have 50 people at work and a 
budget three times as b ig fo r  1983.
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The cen tre 's  fin a l ta rget is  to support President M itterrand's declared cannitment to 
the transfer o f  appropriate technology to  the Third World. Despite the lack o f  accom
modation, the f i r s t  concrete moves o f  tne centre are now w ell underway. Following contacts 
between the centre and a nunber o f  Middle Eastern and African com  t r ie s , the Senegalese 
junped at the chance o f  sending s ix  researchers to  New York's "school o f  the future" where 
they have been taught enough to  set up a mobile centre. Next month, 24 Senegalese children 
w i l l  begin experiments in  Senegal using Apple microcomputers.

The d is tin c tiv e  feature o f  the new experiment is  not to  mould children to the computer, 
but to g ive  the children computer systems they can master, says Seymour Papert. "Afterwards 
we want to redesign the system taking the ir reactions in to account," he says. Already plan
ned i3  a Senegalese version o f  the LOGO educational computer language. The next step w i l l  
be to  deve'.op a more appropriate system fo r  developing countries. Micros w i l l  have to 
operate in an agricu ltu ra l environment -  which means that they must be physically rugged 
and cu ltu ra lly  adaptable. The centre also plans a p ilo t  scheme la te r  th is  year, probably 
near M arseilles. The outcome o f  the two experiments is  l ik e ly  to  be a per so nail computer 
ta ilo red  to himan needs, not ju st a stereotyped model o f f  the sh e lf. (New S c ie n tis t , 
25 February 1982.)

The French m icroelectronics industry w i l l  have a shortage o f  h a lf a m illion  s t a f f  by 
1990 i f  the current ra te  o f  tra in ing is  not speeded up. And w hile the French domestic 
market is  expected to double in  s ize  by the end o f  the decade, production in  the e lec tron ics  
industry must increase two-and-a-half times i f  i t  is  to be raised to an "in ternationa l 
le v e l" .  These are two o f  the conclusions o f  the report by the specia l E lectron ics Channel 
Commission which the government set up to obtain guidelines fo r  i t s  ambitious five -yea r 
m icroelectronics plan. D eta ils  w i l l  be announced la te r  th is  simmer.

The report, the f i r s t  to  embrace a l l  aspects o f  France's e lec tron ics  industry, says 
that the domestic market w i l l  double by the end o f  the decade. "To ra ise  French e lectron ics  
to an international le v e l,  production must be m ultip lied by two-and-a-half. The Commission 
stresses that a l l  sectors o f  the electron ics industry are interdependent and urges the 
government to adopt a jo in t  strategy to  co-ordinate research, and international co-operation. 
Training must be a top p r io r ity . France is  presently producing only 7,000 computer and 
e lectron ics  engineers and 18,000 technicians a year. Twelve thousand, including 10,000 
technicians, must be trained over the rext 3G months, the report says. The Commission 
urges the government to set up a Ministry fo r  E lectron ics to co-ordinate a l l  these e ffo r ts . 
( Computer Weekly. 20 May 1982.)

EUROTECHNIQUE, the partnership between National Semiconductor and France's recen tly 
nationalized Saint Gobain conglomerate, i s  claiming leadership o f  the French government's new 
five -yea r computer components plan whose d e ta ils  are to  be announced in July.

The Eurotechnique ch ie f, managing d irector Mr. J.L. Grand-Clement, expressed concern 
about the government's decision  that Saint Gobain, which is  the major partner in C II- 
Honeywell Bull as w e ll as holding a 51J stake in Eurotechnique, must withdraw fhem the 
computer industry. Eurotechnique ha3 prepared an ambitious development plan a t the request o f  
the government. This provides fo r  a turnover o f  1.3 b il l io n  francs (£130 m illion ) in 1986. 
55> o f  i t  from memories. Mr. Grand-Clement urged that Eurotechnique should become an 
industria l partner o f  CII-Honeywell Bull to prevent the Franco-American computer firm from 
developing a CMOS e f fo r t  o f  i t s  own. He added: "The en tire  commercial and technological 
ba ttle  today is  being fought over memories. Firms which do not make memories are doomed. 
But those which make only memories and which are not geared to  manufacture microprocessors 
are a lso bound to go to the w a ll."  (Computer Weekly, 6 May 1982.)

Ireland

The Ir ish  government has made a massive investment in the key resource needed to  sustain 
a v iab le  computer industry -  educated people.

To s ta f f  more than 30,000 electron ic and computer jobs the Ir ish  Development Authority 
hopes to create over the next six  years, the country has rap id ly  expanded a l l  forms o f  
th ird -leve l (degree and HND standard) education. In stitu tes  o f  higher education have been 
3et up in Limerick, Cork and Dublin.
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The U niversity o f  Cork has created a m icroelectron ics research centre which can o f fe r  
25 to 30 postgraduate places each year in  each o f  the key microtechnologies: gallium
arsenide, (XQS, thin and thick film , and Josephson junction research. (Computer Weekly, 
11 March 1982.)

Ir is h  industry could be decimated within the next f iv e  to  ten years because the vast 
m ajority o f  Ir ish  firms are unaware o f  m icroelectronics o r how to  apply them. So declared 
the managing d irec to r o f  the M icroelectronics Applications Centre in  Limerick, Brendan 
O'Malley, speaking in  Dublin. I t  was the la te s t  in a ser ies  o f  warnings which Ir ish  industry 
has received that i t  must ge t to grips with using new technology. These have become 
more 3triden t as unions have appeared uncertain how to  deal with developments which they fea r 
could cause job losses, and which seme unions have been using as basis fo r  increased wages.

The M icroelectronics Applications Centre was established in  January, 1981, with the 
purpose o f  promoting and increasing the more e f fe c t iv e  use o f  m icroelectronics in a l l  sectors 
o f  Ir ish  industry. I t  was established as a commercial enterprise under the sponsorship o f  
the Shannon Free A irport Development Company, the National In stitu te  fo r  Higher Education in 
Limerick, the Industria l Development Authority and the National Board fo r  Science and 
Technology. Mr. O'Malley said the position  was esp ec ia lly  serious fo r Ireland in view o f  the 
vulnerable open economy and low ra te  o f  investment in research and development, rfiich was 
under 0.5)1 o f  gross output, compared to  a European average o f  3-5J.

Railure to adapt and grasp the opportunities o ffe red  by m icroelectronics would not 
preserve but destroy jobs a t a ra te never experienced before, he warned. (Computer Weekly, 
1 July 1982.)

Japan

The Japanese Industry M inistry, MITI, form ally announced a national d rive  to produce 
the " f i f t h  generation" o f  computers fo r  the 1990s. Eight o f  Japan's b ig  computer and 
e lec tron ics  groups are to share in  an In s t itu te  fo r  New Generation Computer Technology, 
headed by Mr. Takuna Yamamoto, o f  Fujitsu. Government funding w il l  be l i t t l e  more than 
£1 m illion  in  the f i r s t  year. The v is ion  o f  the f i f t  generation is  not ju st o f  vastly  more 
powerful computers but o f  machines that w i l l  understand the conversational human vo ice; o f  
computers that w i l l  work in  human ways. ( The Guardian, 15 A p ril 1982.)

Investment planning and production in  Japan are done on a long-term basis. And a l l  
the long-term planning hinges on the F ifth  Generation p ro jec t. In a report on the Japanese 
computer industry, Alex Stewart, a consultant with stockbrokers Henderson Crosthwaite, quotes 
an American company president. "The companies that do a good job and perform w ell are going 
to prosper over the long-term, not the short-term. Many companies make trade-o ffs  in the 
short run versus the long run, and th is is  not something that comes eas ily , I  know, but I  
want to encourage you to  look a t  the long-term because th a t 's  where the rea l money i s . "  
The idea that short-term profit-seek ing is  se lf-d e fea tin g  is  hardly revolutionary, but 
i t  is  v i t a l  to  Stewart's context. His report is  intended prim arily as a guide to  investors 
and financiers, many o f  whom, esp c ia lly  in  the UK, have become mesmerized by the ligh tn ing 
success o f  American companies l ik e  Apple and Osborne.

Stewart says Japan's F ifth  Generation P ro jec t is  creating the commercial and technical 
environment in which the Japanese computer industry w i l l  work fo r  the next f iv e  to ten years. 
NEC was the f i r s t  to understand the importance o f  a stab le supply o f  proprietary integrated 
c ircu its  and the mating in stin ct o f  the d ig ita l  s ignal. As a resu lt i t  has been able to 
achieve leadership in both semiconductors and o f f ic e  automation equipment, he says. The 
company is  by fa r  the b iggest microcomputer supplier in Japan, with some 28J o f  the to ta l 
market fo r  small business systems. Stewart says that NEC maintains an extremely aggressive 
investment programme, which pays scant attention  to  the return on the bottom lin e . (Computer 
Weekly, 24 June 1982.)

U.K.

The B ritish  government has asked leading e lectron ics  sp ec ia lis ts  to came up with pro
posals for a co llabora tive  research programme on advanced ways o f  making and programming 
computers. The group, appointed by Kenneth Baker, the m inister fo r  information technology, 
should report back to the govenrment by the summer.
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Among the items i t  w i l l  discuss are whether B rita in  should mount a big governnent-backed 
p roject along the lin es  o f  the Japanese programme to  develop "fifth -gen era tion " computers. 
These machines, on vhich the Japanese government plans to  spend a t least £200 m illion  over 
the next few years, w i l l  use p rin c ip les  o f  a r t i f i c ia l  in te llig en ce  to operate in  a way sim
i la r  to hujan brains. (New S c ien tis t , 15 A p ril 1982.)

IfWOS, the B ritish  semiconductor firm  which has cost the government £100 m illion  since 
i t  was set up four years ago, la s t  week announced the product that founder Iann Barron had 
set his sights on a l l  along -  a 64K dynamic random access memory chip (DRAM). The company, 
tiiich  has already introduced a 16K s ta t ic  RAH, i3  a latecomer to  a market that is  just 
beginning to  take o f f .  Last year ju s t 9.2 m illion  64K RAMs were sold, but US e lec tron ics  
analyst Ben Rosen estimates that th is  year the number w i l l  r is e  to  60 m illion , followed by 
140 m illion  in  19&3- Inmos's la te s t  chips have p lenty o f  redundancy b ii i i t  in to them. 
Redundancy involves building extra columns and rows o f  memory c e l ls  into a chip so that 
they can be switched in i f  the fin a l testin g stage revea ls dud memory c e l ls .  On each chip 
e igh t columns and eigh t rcw3 o f  memory ships are spare. There are two versions o f  the 64K 
chip: one has a 100 nanosecond access time and costs £17.34 when bought in  quantities o f  
100, the other has an access time o f  120 nanoseconds and costs juist £¡3.39. The chips are 
the Rolls-Royces o f  64K RAH chips. With a cyc le  time o f 160 nanoseconds, Inmos says that i t s  
fa s tes t chip is  aimed a t the makers o f  home videos and personal computers. Inmos has been 
able to increase the speed o f  i t s  chips by co lle c tin g  information from them four b its  a t a 
time, instead o f  the normal one b it .  The power o f  the chips has also been increased by a 
technique which does away with the need to issue so-ca lled  refresh commands. Dynamic memory 
chips have to be given reguilar shots o f  power to top up th e ir capacitors. In Inmos's chips 
the access signals carry the instructions to do th is , leaving the extra connection pin spare 
fo r  other work.

Although Inmos can hope to  get some advantage frcm the la te  a rr iva l o f  i t s  chips -  i t  
can avoid the mistakes others made -  the company s t i l l  has to persuade i t s  potentia l cus
tomers that i t  can provide workable chips in the r igh t quantities. Computer companies can 
get along with smaller memory chips, such as the 16K s ta t ic  RAM, simply by using four times 
as many o f  them.

In the meantime, Inmos is  working on what Iann Barron ca lls  a "transputer". This is  a 
chip that combines both the processor and i t s  associated memory. I t  should appear in 1984. 
( New S c ie n tis t , 8 July 1982.)

A tin y  new B ritish  company is  taking a short cut past current A r t i f ic ia l  In te lligen ce  
techniques to generate programmes stra igh t from lo g ic . The theory could mean a breakthrough 
fo r  F ifth  Generation machines. Computer Research Systems, known as Cores, is  using a theory 
based on "Natural Logic" ca lled  M ultiple Objective Boolean System (Mobs). According to 
Cores, Mobs can communicate d ire c t ly  in  natural human lo g ic , '¿thout using e ith er symbolic 
programming languages o r the "Natural Language" techniques which have absorbed so much AI 
e f fo r t  in  the pa3t.

The formulator o f  the theory is  Dr. Fariedun H ilm i, who developed the Natural Logic 
technique during a long academic career at C ard iff and C ity  U n iversities. " I t ' s  not easy to 
explain as re a lly  there is  no comparison with anything th a t 's  already ava ilab le " said Hilmi. 
"To a l l  in tents and purposes i t ' s  an AI processor. You can structure models without 
programming them, to  as many d iffe ren t le v e ls  o f  re lationsh ip  that are needed."

Mobs works by building a model or lo g ica l network, with relationsnips indicated by 
pointers. This network is  expandable, allowing new structures to be added and "learn ing" 
about i t s  environment as the knowledge base is  increased. The structure is  " f i l l e d "  with the 
basic items o f  the formula or application , and the system is  then generated with a s ingle  
command: "Like a very, very, high le v e l language" said Hilmi. A commercial prod’ tct, ca lled  
Prelude, has already been developed frcm Mobs, prim arily fo r  business applications. I t  is  
being 30Id on a bureau basis o r as a complete system fo r  software houses wishing to  make use 
o f  systems generation, fo r  £20,000. However, Hilmi see3 Mobs as having further s ign ificance 
in  the areas o f  A r t i f ic ia l  In te lligen ce , d ig ita l and analogue system design, and robotics. 
He is  hanging on to the resu lts o f  his years o f  research because he fe e ls  that i t  w i l l  solve 
one o f the most pressing problems o f the F ifth  Generation systems. "Mob3 deals with 
findamentals and basics o f  lo g ic  -  i t  explains the fix iction  o f  thinking, not language. This 
is  the key to  the F ifth  Generatic..." (Source: Computer Weekly, 24 June 1982.)
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The London Chamber o f  Comnerce and Industry has set up a database o f  export opportu
n it ie s  fo r  UK companies. I t  includes c a lls  fo r  tender from the SEC, which can be worth 
£5 m illion  a day and require bids within s ix  days. The database ca lled  Europort, is  a va il
able on the Odyssey priva te  viewdata system run by NVA Consultants on an ICL ME29. I t  can 
be accessed v ia  24 ports on the public telephone network by the 7,000 members o f  the LCCI, 
as w ell as 12 other UK chambers o f  comnerce. (Source: Computer Weekly, 20 May 1982.)

Milton Keynes, the new town o f 100,000 people, aims to  become a "testbed fo r  the nation" 
and the "foremost c it y  o f  Europe" in demonstrating the IT  l i f e s t y le .  I t s  development 
corporation has begun 60 Information Technology projects . They are to  include home banking 
and shopping and lo ca l news on viewdata TV sets ; an IT  demonstration home; an IT  or^hinge 
as an advice centre fo r  business; and an IT tra in ing centre fo r  school-leavers wi.. have 
missed the academic boat.

With the formation o f  an Information Technology p o licy  advisory group, Milton Keynes is  
gearing up to become the Information Technol gy c i t y  o f  Europe, temy leading ligh ts  o f  the 
UK IT business make up the group, liiich  is  chaired by S ir  Henry Q iilv e r , v ice-chancellor 
o f  Cranfield In s titu te  o f  Technology and chairman o f  the NEDC's e lec tron ics  development 
committee.

Milton Keynes' IT  strategy is  to make i t  the foremost c it y  in  Europe fo r  the p ractica l 
application  o f  IT  a t work, in the home and in  the conmunity a t large. The advisory group 
w i l l  review th is  strategy, using th e ir  own experience to  id en tify  opportunities fo r  the c i t y  
to set the pace. The main element o f  the p ro jec t i s  the setting up o f  an Information 
Technology Exchange to be opened la te r  in  the year. I t  w i l l  act as a foca l point fo r  the 
business conmunity, g iv in g  advice and information, providing tra in ing and o ffe r in g  services 
and equipment to h ire  or buy. Other aspects include the provision o f  a conmmications 
infrastructure using the ex is tin g  car'.; network to  bring TV to 20,000 households, and a t r ia l  
op tica l fib re  cable with Bri.Lsh Telecom. (Excerpted from a r t ic le s  in  "Guardian" and 
Computer Weekly, 20 May 1982.)

RECENT DEVELOPMENTS

Preparing fo r  the Vth Generation

What exactly is  a fifth -gen era tion  computer? The c la ss ifica tio n  makes sense i f  the 
ea rly , valve-based computers are considered firs t-gen era tion ; the next in l in e  were those 
that used transistors, followed by the ones based on integrated c ir c u its . "Fourth- 
generation" machines are ava ilab le today: they use VLSI, or very large-sca le  in tegration , 
in which tens o f  thousands o f  individual c ir cu its  are on the chips inside the machines.

The Vth Generation i s  an attempt to  create tru ly  in te ll ig e n t  computers, computers which 
can be addressed in  something l ik e  plain language and with which one can carry on some sort 
o f in te llig e n t  discourse. They would have the advantage over us that they would use one 
computing system a b i l i t y  which taxes us, the a b i l i t y  to  hold almost endless data, and to  sort 
out from i t  almost anything and everything which bears on the problem under consideration, 
and put i t  in some sort o f  importance and p r io r ity  order, th is  at normal e lec tron ic  speeds. 
And those, the way people work, could be anything from a few to many m illions o f  times fa s te r 
than people can operate.

Among the targets fo r  the Vth Generation, you find the fo llow ing. A machine transla
tion  system which can nandle m ultiple languages, with a vocabulary s iz e  o f 100,000 words. 
The system is  to guarantee 90 per cent accuracy, with the remaining 10 per cent to be handled 
by people. Total costs? To remain at 30 per cent or lower than those o f  hunan translation . 
That sort o f system means eventually on lin e  telephone exchanges which can handle trans
la tion  as you speak. The consensus o f  the researchers is  that i t  is  probably 10 to 15 
years away. Which means that by the end o f  the century one should be able to ; one Japan in 
English, the recip ien t w i l l  hear what one says in Japanese, w i l l  respond in Japanese and 
the o rig in a l c a lle r  w i l l  hear i t  in Ehglish. Th:s w i l l ,  in  passing o f  course, make obsolete 
many o f  the w orld 's international telephone exchaiges.

Work towards building such systems has already begun. But f i r s t  i t  has to be quite 
fundamental. The types o f  hardware and software we have become used to over the la s t  30 
years are unlikely to  be able to  accommodate these sorts o f  v isions. As usu~l, the soc ia l 
implication o f  such machines has yet to emerge in to  p o lit ic a l consideration: the whole 
emphasis in Japan and the United States, and now B rita in , i s  on winning the race to  make i t .
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The f i f t h  generation super-cxagjuter lias been given the green lig h t  by the Japanese 
M inistry o f  In ternational Trade and Industry (M i t i ) , but finding has been cut and interna
tion a l co-operation is  s t i l l  uncertain. The finance M inistry w i l l  provide a working cap ita l 
o f  only £960,000 fo r  in i t ia l  r esearch and development during 1982. M iti had o r ig in a lly  asked 
fo r £1.16 m illion . A jo in t  r esearch foundation ca lled  the In s titu te  o f  New Generation 
Coaputer Technology w i l l  be established fo o t  June. The Japanese participants w i l l  be s ix  
computer makers -  Fu jitsu , H itach i, NBC, M itsubishi Denki, Toshiba and Oki -  and two home 
e le c t r ic a l appliance manufacturers, Matsushita Denki and Sharp. These eight companies w i l l  
contribute a to ta l o f  £113,000 towards in i t ia l  s ta rtin g  costs. Foreign partic ipation  in  the 
p ro jec t, esp ec ia lly  that o f  the OS, i s  s t i l l  uncertain. M iti has o f f i c i a l l y  ca lled  fo r  
a multinational e f fo r t  but F u jitsu 's  president Takuma Yamamoto, vho w i l l  head the new 
research in s titu te , has spoken o f  the 'b ig  d i f f ic u l t ie s  in  management' that the involvement 
o f fo reigners w i l l  cause. The US Government has asked the Japanese to allow  foreign  
representatives to jo in  the p ro jec t, but M iti has said that no US enterprises have so fa r  
expressed a wish to do so. These structural issues w i l l  be discussed by a group o f  industry 
representatives, the F ifth  Generation Technical Development Organization. (Computing, 
15 A p ril 1982.)

The grand design fo r  B rita in  to  produce her own version o f  the f i f t h  generation computer 
is  v ir tu a lly  complete. A 12-man study group -  se t up to advise the Government less  than 
three months ago -  w i l l  consider f in a l d ra ft papers a t i t s  next meeting and the group's 
report should be with the industry Secretary next month. The Government set the group that 
t igh t timetable with the aim o f  reaching decisions by autumn and getting rea l work under way 
before yea r 's  end.

The cost o f  B rita in  going i t  alone in  th is  research could be at lea s t £250 
m illion  over the next f iv e  years. The Government i s  ready to  provide "substantia l" public 
funding to  match industry's contribution , and the study group looks l ik e ly  to reccranend that 
sta te money should be d irected  towards nearly to ta l finding o f  basic research work by both 
u n ivers ities  and firms. The group i s  a lso  keen to see a small but high-powered d irectora te  
established to r n  the programme with much derision  making delegated to  i t  -  a notion that is 
almost certa in  to bring C iv i l  Service opposition.

Several members o f  the group are surprisingly optim istic about achieving genuine 
European co-operation at the development stage -  working within the EEC framework but dodging 
much o f  the bureaucracy through firm -to-firm  work. B r ita in 's  big e lectron ics groups, lik e  
GBC and Plessey, are already ta lk ing  tc th e ir continental counterparts about the f i f t h  
generation. ( The Guardian, 7 July 1982.)

Advanced computer system fo r  chip design

A 27-year-old graduate o f  Warwick University has led the creation o f  what is  claimed 
to be the w orld 's most advanced can>uter system fo r  the design o f  s ilicon  chips. I t ' s  ca lled  
Fat Freddy, and i t s  inventor is  M iles Chesney, one o f the 35 chip designers -  17 o f  them 
recru ited stra igh t foam u n ivers ity  -  a t the B r is to l technology centre o f  the Government- 
owned microchip company INM0S. S t r ic t ly  speaking, Fat Freddy is  the name fo r  one part o f  i t  
-  the layout generator. I t ' s  a fattened version o f  a piece o f  software ca lled  the Friendly 
Editor, but since the only other name fo r  the t o t a l i t y  i s  the IMCS Design System, Fat Freddy 
wins. Professor Iann Barron, who heads the European operations o f  Inmos, says they had to 
create Fat Freddy because none o f  the design systems on the market were adequate fo r  th e ir 
needs. Conmercial systems could not handle the complexity, nor link  the work o f  the design 
computers in  the h ierarch ica l fashion that IltlOS required, he says. Ten man-years went in to 
Fat Freddy, and -  "reg re ttab ly " -  i t  has attracted wide in te res t in the chip industry, but 
IhWOS does not intend to market i t .  Barron says, because the conpany is  not in the software
s e llin g  business.

The system immediately checks the design lo g ic  o f  every move the designer makes and 
warns nim i f  he is  wandering in to  erro r by, fo r  instance, lacing lin es too close together so 
that there is  a danger o f  e lectrons leaking from th e ir  destined path. The system takes you 
down, step by step, in to  the maze, from the t o t a l i t y  o f  the chip to a fu ll-screen  coloured 
portrayal o f  one microscopic corner, a t  tfiich  stage the designer is  doodling with lin es  which 
in the rea l world are thinner than a 30th o f  the width o f  a human hair. The designers at



B r is to l are Duilding IfWOS's next major product -  a true computer on a chip, combining the 
ro les  o f  the micro-processor, i*iich  does the work, and the memory chip thich holds the 
information. Barron c a lls  i t  a transputer. He says i t  « i l l  be the " f i r s t  universal 
programmable component," a ro le  that today 's micro-processors cannot f i l l .  The f i r s t  
transputer, due by the s ta rt o f  1984, w i l l  contain 400,000 tran s is to rs . The eventual aim is  
to  pack in  a m illion . That means putting the equivalent o f  a s tre e t  map o f  Greater London, 
not one alleyway missed, on to a s l iv e r  o f  s ilic o n  n a i l e r  than a fin ge rn a il. I t  would 
also be a three-dimensional map, showing the sewers and the gas mains, fo r  a m icrochip 's 
s tru c tire , slim  as i t  is ,  can involve a dozen layers in processing terms and four o r f iv e  
layers in physical r e a lit y .  To design that, and then to make s ir e  that the design w i l l  
actually  work, would, o f  course, be impossible without the aid o f  computers, d irected  in  th is  
case by Fht Freddy. ( The Guardian, 22 A pril 1982.)

A ir  cooling o f  computers

IBM has taken a f i r s t  step towards a ir  cowling i t s  b iggest computers. The company has 
replaced the external water cowling on i t s  3087 machine with one that uses a ir  to take away 
the heat. There is  seme debate among the makers o f  b ig  computers about tfiether a ir  o r water 
is  the most e f f ic ie n t  medium fo r  cowling. IBM, despite i t s  move a »ey  fran water on the 
outside o f  the computer s t i l l  favours water fo r  channelling heat away from the chips inside 
i t s  machines. The American company's solu tion  to the problem i s  to enclose groups o f  118 to 
133 chips, covering an area o f  30 sq.cm ., in  small boxes, each equipped w ith a spring loaded 
piston. The pistons carry heat asay from the chips to a reservo ir f i l l e d  w ith liq u id  helium. 
Water pipes acting lik e  a ca r 's  cowling system, take heat from the re se rvo ir . A second 
cowling system based on water, o r  a ir  in  the case o f  the 3087 removes heat fY'cm the water 
pipes. Cooling is  v i t a l  in  big computers. Ehch chip in IBM’ s machines generates 3 watts/ 
sq.cm, an output grea ter than a domestic iro n 's . The cwoler the chips can be kept, the 
c loser together they can be packed, and the fa s te r  the machine w i l l  operate. IBM admits that 
under perfect conditions water cowling is  superior to a ir .  The company reckons that i t  takes 
90 cu.m, o f  a ir  per minute to deal with i t s  clumps o f  chips. (New S c ie n t is t , 15 A pril 1982.)

New computer design

Computer sc ien tis ts  are becoming increasingly bold in  try ing out net ways o f  combining 
hardware and software to make a computer work. Sinew the 1940s, almost a l l  commercial 
designs have s la v ish ly  followed p rincip les la id  dovn by John von Neumann, the mathematician. 
Now, in te res t is  switching towards " non-von Neumann arch itectu res". The reasons are severa l. 
In the 1940s, hardware dominated costs, so von Neumann produced a design that economized on 
hardware by making a lo t  o f  use o f  software, o r  programming instructions. Since then, 
hardware costs have fa llen  20? a year, W iile  w riting programmes remains expensive. Softvare 
now accounts fo r  about 85? o f  computer costs. So that sort o f  solu tions are computer 
s c ien tis ts  thinking up fo r  these problans with von Neumann computers? One solution  to  the 
m u ltip lication  problem is  a so-called  hardware m u ltip lier. Texas Instruments has ju st 
introduced a microchip that uses th is . Part o f  the chip is  designed fo r  making 
m u ltip lication  eas ier. Various specia lized  chips are now being introduced that are good at 
doing particu lar types o f  complex maths. Stanford Uhiversity in  C a lifo rn ia  has ju s t 
announced what i t  c a l ls  a geometry engine chip. This is  designed fb r  jobs l ik e  putting 3-D 
images on a screen. ( The Economist. 8 May 1982.)

New semiconductor technologies

IBM unveiled i t s  newest semiconductor technologies a t the In ternational S o lid -S ta te  
C ircu its  Conference (ISSCC) held in San Francisco th is February. The technologies concern 
memories and lo g ic  elements that help to improve the processing speed and also lower the 
price  o f canputers. The developments made a strong impression an the conference. The 
technologies unveiled at the conference involve the fo llow ing three areas: ( 1 ) 2  types
o f extremely high-density experimental memory chips, (2 ) a unique high-performance 
experimental custom lo g ic  chip, and (3 ) a mathematical model and design help fu l to  the 
improvement o f  high-density semi-conductor parts.

In the area o f  experimental memory chips, IBM gave a technical presentation o f  a 28® 
RAM chip that, according to  IBM, re a liz e s  the w orld 's highest density. This memory i s  b u ilt  
on a chip o f  about 10nm by 6am. The device is  about tw ice as la rge as the IBM 72K chip, 
v*>ich Is  aiming a t becoming the w orld 's b iggest capacity device among dynamic RAMs curren tly 
being mass produced, but i t  can store 4 times more data. This chip actu a lly  has 294,920 
memory c e l ls ,  with each c e l l  storing 1 b it  o f  data. Therefore, a new ch ip has the capacity to  
store 32,768 le t te rs  when a 9 -b it  amount is  counted as 1 le t t e r ,  o r  i s  capable o f  s to r irg  
about 7,000 words, a volume equivalent to a typed document o f  about 25 pages.
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IBM claims that these c e l ls  together w ith th e ir  support c ircu its  occupy only an area twice as 
large as the to ta l surface o f  a 72K chip, thus rea liz in g  an extremely high density. The 
smallest line-w idth  is  2yu. In order to  boost the production y ie ld , a technology 
ca lled  redundancy is  employed to replace any c e l l  found d e fec tive  in  the fin a l te s t .  The 
manufacturing method is  almost the same as that enployed fo r  conventional memory chips. The 
production lin e  a lso uses the same lin e  as the TS. ch ip. On the other hand, the experimental 
72K memory chip that is  13 times fa s te r  than the 72K chip currently mass produced by IBM 
rea lizes  i t s  high-speed performance w ith IBM’s b ipo lar tran sistor technology. The access 
time to data stored in a b ipo lar chip is  only 50 nanosec as opposed to  600 nanosec in  the 
case o f  a 72K FET-based chip. The chip s ize  is  6. 13nm by 6.33m and the capacity o f  the 72K 
is  equivalent to 30 times that o f  the 2K b ipo lar chip IBM currently manufactures fo r  computer 
use. IBM attr ibu tes i t s  success in  rea liza tion  o f  an improvement in density to  i t s  new c e l l  
design and i t s  progress in chip manufacturing technology.

IBM’ s new experimental custom lo g ic  chip succeeds in mounting a throughput o f  4,208 
log ic  c ircu its  and a memory (ROM) capable o f  storing 13,000 b its  o f  data on a chip the s ize  
o f  the fin gern a il o f  a ch ild . In te s tin g , the processor functions are customized so that the 
lo g ic  mechanism is  d ir e c t ly  structured as the layout on the actual chip, re a liz in g  the le ve l 
o f  customization only the FET technology could achieve in  the past. (Reprint from AEU, 
June 1982.)

R ivalry between M0S and b ipo lar processes

Faster, sm aller, cheaper: these aims are always a t the top o f  a semiconductor design
e r 's  l i s t .  Since the ea rly  1960s i t  has been the pattern that every two years the complexity 
o f  a s ilic o n  chip doubles but the p rice  continues to  fa l l .

Semiconductor designers s tr iv e  to  pack the components on the s ilic o n  chips c loser 
together because the e lec tron ic  c ir c u its  can then operate more quickly since the e lec tron ic  
signals have less  distance to tra v e l. With memory c ircu its  -  used fo r  storing information 
needed fo r  computers, fo r  example -  the aim is  to cram more storage space in a smaller 
area. At present, i t  is  possib le to store 6%  b its  o f  information on a s ilic o n  chip and 
most semiconductor manufacturers are now developing memories four times that s iz e  which w il l  
push the present technology to  i t s  lim its . Today the tin y  elements which are produced by 
photolithography and chemically etched can be only one micron (one m illion th  o f  a metre wide) 
in s iz e . In the future the element w i l l  be even less  than one micron but the industry w i l l  
have to use X-rays or electron  beams to draw the fin e  lin es  that define the s ize  o f the 
thousands o f  transistors on each c ir c u it .

Technical developments in semiconductors s t i l l  centre around asking s ilic o n  chips 
operate fa s te r  and consume less  power. This means that there is  intense competition between 
the two main processes -  b ipolar and M0S (metal oxide semiconductor) which are used to ma' 
e lec tron ic c ir c u its . B ipolar process is  genera lly  considered superior fo r  high speed ; 
analogue applications while the MQS technology is  used fo r  low power applications such 
calcu lators and d ig ita l watches. Over the years, however designers have been s tr iv in g  
to improve the performance o f  both technologies so that the re la t iv e  disadvantages o f both 
are less  apparent.

In general however, b ipo lar technology s t i l l  remains superior fo r  applications where 
d ig ita l s ignals have to be translated in to analogue forms. This is  necessary when con
verting from the d ig ita l  world o f  computers to  the analogue world o f industria l machines 
which re lay varying e le c tr ic  currents. MOS, on the other hand, has found i t s  niche in the 
world o f  microprocessors and la rge-sca le  memories and has genera lly  overtaken bipolar 
technology fo r  many applications.

In addition to these large-memories and microprocessors c ir cu its  viiich can be used in 
the telecommunications industry ar'e under development. The telecannunications industry 
is  now undergoing changes from electromechanical to  completely e lec tron ics  techniques and 
th is, t ied  to the growth in automated o f f ic e  systems, is  dsraanding s ilic o n  chips which can 
control the operation o f  telephone c a l l  connections. Speech recognition and synthesis -  
where e lec tron ics  can in terpret and reproduce human speech -  is  an area o f  fascination and 
p ro fit .  I t  has been predicted that by the end o f  the decade more than $1bn w i l l  have been 
spent on c ircu its  which can carry out these functions. For many reasons, companies need 
special components which require a customized c ir c u it  but do not want to pay the price o f 
having i t  exc lusively  designed fo r  them. This has resulted in the growing popularity o f 
lo g ic  arrays which are h a lf way between a standard c ir cu it  and a specia l design.
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Coupled with s trid es  in  integrated c ir c u it  technology are important developments in 
connecting ccmponerts to the printed c ir c u it  boards and m iniaturizing the assenblies on to 
vhich the saniconductor and passive exponents, such as res is to rs  and capacitors, are con
nected to make the complete c ir c u it .  Hybrid m icroelectronic c ir c u its , in  e f fe c t  tiny printed 
c ir c u it  boards, have been making steady rather than revolutionary progress over the past few 
years. Hybrid c ircu its  are made by depositing conductive, r e s is t iv e  and d ie le c tr ic  materials 
in film  form onto glass or ceramic ca rr ie r  substrates. Hybrids come in  two forms: thick
film , where the m aterials may be deposited by screen prin ting and subsequent f ir in g  in an 
oven, and, th in  film , where the c ir c u it  patterns are formed by condensing vaporized materials 
on to the substrates. New developments in the use o f  lasers  to  trim the components in  hybrid 
c ir cu its  to meet the design spec ifica tion s  and in  photolithography tfiich  allows the patterns 
o f  the c ir c u it  to  be drawn by la ser are a lso  extending the p o s s ib il it ie s  o f  hybrids. In 
addition to  these improvements passive component manufacturers, tiio make the res is to rs , 
transistors and inductors J iich  form the rest o f  the c ir cu its  have also made important 
progress in  m iniaturizing th e ir  components to' f i t  hybrid c ir cu its  without lo ss  o f 
performance. ( Financial Times Survey, 18 A p ril 1982.)

Analog Microprocessors

Microprocessors have worked wonders fo r  computer systans, but they have one b ig draw
back. Microcomputers "ta lk "  a binary language o f  ones ana zeroes (equ ivalent to "power 
on" or "power o f f " ) ,  whereas the rea l world commxiicates in  analog signals l ik e  sound and 
speech. Cheating an e lec tron ic  system that can work on constantly changing analog signals 
has, u n til recen tly , meant building up c ircu its  from several components -  as used to be the 
case with d ig ita l computers before the microprocessor was invented. Now, "Analog micro
processors" are beginning to emerge as a whole new rarge o f  integrated c ircu its  designed to 
take in  rea l world signals -  perform computations on them -  and send them on th e ir  way. 
These new chipjs w i l l  bring the economic advantages o f  microprocessors to a new range o f 
applications. Like regular microprocessors the analog va rie ty  w i l l  reduce the number 
o f  chips needed to build a system, and can be f it te d  to particu lar system requirements by 
changes in  software programs instead o f  completely new chip designs. For the chip makers, 
the new devices could represent a $100m business by 1985, growing to as much as $200m by the 
end o f  the decade, according to  some estimates. ( Financial Times, 1 March 1982.)

Customized chips

Mix-and-match microcomputer chips ta ilored  to f i t  customers' needs fo r  a tenth o f  the 
price o f  developing current custom devices is  the promise held out by American Microsystems 
with i t s  a lte rab le  microcomputer unit, AMI. I t  is  oased around building blocks, a sort o f 
c e l l  system fo r  building up a custom microprocessor. I t  has a 16-b it arithmetic and log ic  
unit with an 8 -b it in ternal data bus in  a CPU based on the design o f  the Texas Instruments 
99^. Around th is core CPU, tailor-mane memory and I/O channels can be bolted on to create 
modules o f  the required b it  width. Users are not constrained to 8 -b it  o r 16-bit modules. 
Linear functions such as analogue-to-d igita l and d ig ita l-to-analogue converters, f i l t e r s  
and comparators can also be included on the chip, opening the way to  applications in 
telecommunications, signal processing and control. Standard components from semiconductor 
manufactuners o f fe r  various quantities o f memory and I/O functions, but s t i l l  impose 
canpjranises in systans on users. F irs t  chips in the AMU fam ily w i l l  include a prototype 
processor (AMU/PR), a counter-timer and a general-purpose in terface chip. They w i l l  be made 
in CMOS and the f i r s t  s ilic o n  fo r  the AMU/PR shouild appaar soon. (Computer Weekly, 
8 A p ril 1982.)

One-megabyte chip

In an expensive game o f  leap frog , Japanese m icroelectronics manufacturer Toshiba has 
abandoned the race to produce the next generation o f dynamic manory chips with 256K capacity.

Instead, the company is  planning to invest 20 b il l io n  yen in a plant which is  designed 
to d e liv e r  one-megabyte chips in  volume by the end o f  1984.

An experimental one-Mbyte RAM is  expected tc  be ava ilab le  sane time in 1983. (Computer 
Weekly, 11 March 1982.)

Japan’ s top microchip maker, Nippon E lec tr ic  Company (NEK) also looks set to leapfrog 
the next generation o f  integrated c ir cu its . The Tokyo-based manufacturer is  ready to  s ta rt 
taking orders fo r i t s  new one-megabit memory device -  packing 1.1m memory c e l ls  on a s l iv e r  
o f  s ilic o n  only seven m illim eters square. That is  eigh t times more than the most powerful 
memory chips on the market today. Commercial production is  to  s ta rt in Juine, building up to 
100,000 chips a month early  next year. Another Japanese microchip firm, Oki, has also 
started taking orders for a one-megabit device, though I t  has yet to announce i t s  production
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plans. The product in  v e ile d  by NEC is  not, to be sure, an all-pxrpose device that w i l l  
replace today's "randcm-access memory" (RIM) chips. I t  is  a more specia l'zed  chip ca lled  a 
"read-only memory" (ROM) which, l i t e  a book, has information printed in delib ly  in to  i t  
during i t s  fab rica tion . The NEC product has been designed as a d ictionary, storing 
d e fin it ion s  o f  4,000 kan ji characters used fo r  w riting Chinese and Japanese. ( The Economist, 
1 May 1982.)

Bubble memories

The sick man among semiconductor technologies -  the bubble -  is  to  ge t a major shot in 
the arm through a jo in t  e f fo r t  by In te l and Motorola. As w e ll as agreeing a standard 
a rch ite c t ire  fo r  two new M-bit devices, the companies are to work together to ge t out a 
4M-bit bubble memory.

When National Semiconductor, Texas Lnstrunents and Rockwell a l l  pulled out o f  the 
business la s t  year, i t  looked as i f  bubbles were going to  fo llow  CCD menory as a technology 
whose time never came. Now Motorola and In te l,  the only two semiconductor majors to survive 
the recession without short-time working, redundancies or cutbacks in new-product budgets, 
have jo ined forces to develop two analler versions o f  the In te l 7110 M-bit memories. They 
w i l l  be based on the a rch ite c t ire  o f  the 7110 and one o f  them w i l l ,  says L ib e l, provide h a lf  
the 7110's access time and twice i t s  data rate. For Motorola i t  is  the company's sejond 
major link-up in the bubble business. Last year i t  tied  up with tetsem i in a technology 
exchange deal under which i t  obtained d e ta ils  o f  Nationa l's 256K and M-bit bubbles as w ell as 
i t s  LSI con tro l chip s e t . Accordingly, Motorola brings to  the deal a depth o f  knowledge 
extending w ell beyond i t s  o w  development e f fo r t .  (Computer Weekly, 11 March 1982.)

Dust protection

Dust p a rtic le s  are a b ig  hazard in  chipmaking. Typ ica lly , m icrochip» are made fhom 
c ir c u it  patterns that are created by "p rin tin g " e lec tron ic  c ir c u it  patterns on a chip. 
The patterns are b u ilt  up step by step by shining u ltra v io le t  l ig h t  through a transparent 
mask o f  patterns on to a wafer o f  chips. These days, the patterns can be a mere three 
m illion ths o f  a metre wide or le ss . A la rge  dust p a n ic le ,  s it t in g  on the mask, could 
o b lite ra te  the exposure o f  part o f  a c ir cu it  pattern on to  a chip, thus causing a d e fect. 
Too many defects  and the chip w i l l  not work.

B ite r  p e l l ic le s .  Placing a p e l l ic le  ju st a tin y  fraction  o f  an inch away frcm the 
mask (between the mask and the chip wafer) ensures that any dust p a rtic les  f a l l  on the 
p e l l ic le ,  not on the mask. Also, because the pa rtic les  are out o f  the f i e ld  o f  focus, th e ir  
presence does not ge t in  the way o f  the patterned lig h t  and show up on the chip. Y ie lds o f  
d e fec t- fre e  chips go up dram atically -  by as much as 50%, according to VLSI Research, a 
Californ ian markst-analysis firm .

Companies that sp ec ia lize  in making p e ll ic le s  are teen to  vring s t i l l  more out o f 
them. For example, Advanced Semiconductor Products o f  Santa Cruz, C a lifo rn ia , says i t  
can "tim e" p e ll ic le s  to a sp e c ific  wavelength o f  u ltra v io le t  l ig h t  -  such as 436 nano
meters -  to ge t a ligh t-tranan ission  e ff ic ie n c y  o f  up to 99% in the r igh t printers. ( The 
Economist, 1 May 1982.)

MARKET TRENDS

US Semiconductor market to  h it  $20 b il l io n  le v e l by 1986

U.S. shipments o f  semiconductors should top $20 b il l io n  by 1986 -  more than double th is  
y ea r 's  estimated $9.8 b il l io n  to ta l,  according to  PurchasingWorld magazine. Using figures 
supplied by Frost $ Su llivan , the publication reported that domestic industry w i l l  be able 
" to  hold i t s  owi against not only Japanese inroads but also the Europeans, ibo are now 
receiv ing hundreds o f  m illion s o f  d o lla rs  in  aid from government sources."

In ju st the integrated c ircu it  sector, U.S. sa les  over the next f iv e  years w i l l  increase 
by 129% -  the equivalent o f  about an 18% annual rate o f  advance. This phenomenal growth 
w i l l  be propelled by an increased demand fo r  standard c ircu its  such as microprocessors and 
memories in to  a very wide range o f  applications. Also, c ir c u its  te ich  are designed fo r 
s p e c ific  applications such as automotive and teleccmsuiications w i l l  help spxr integrated 
c ir c u it  sa les.
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Pui ehasingWorld notes that other sectors o f  the semiconductor market, including bipolar 
d ig ita l c ir cu its , lin ea r integrated c ircu its , and d iscrete  semi-conductors w i l l  experience 
remarkable growth. As a resu lt, semiconductor firms, recognizing the potentia l o f  the 
marketplace, w il l  be searching fo r  merger partners among key systems houses to take advan
tage o f th e ir marketing information in  the teleccnmuiications and automotive markets. 
Without, such marketing knowledge, PurchasingWcrld warns that semiconductor o u tfits  "may not 
De able to  take advantage o f  a l l  these new opportun ities." (The Southern Purchaser, May-June 1982).

Chip costs r is e , lead times slow

Ihe l i f t in g  recession and accompanying increased market a c t iv ity  fo r  semiconductor 
components may be good news to the chip makers, but fo r  the end user i t  looks l ik e ly  to 
sp e ll l a g e r  lead times and higher prices.

While US semiconductor manufacturers are showing r e l i e f  -  tempered by caution in sane 
cases -  that an uptirn in sales heralds the end o f  a two-year low fo r  the industry, there 
are warnings that i t  w i l l  a lso  marie the end o f  price a t tr it io n .

Iroreas irg  demand, pa rticu la rly  fo r  newer, more glamorous devices such as 5** dynamic 
RAMs, w i l l  s ta rt to  push prices up and lengthen the time customers w i l l  have to wait fo r  
d e liv e r ie s .

ihe pick-up in  sales in mid-February has carried  on through to  A p ril, causing leading 
figures in  the US industry to  look op tim is tica lly  to  the future. (Computer Weekly,
20 fe y  1982.)

European community a t a crossroad

Europe may be a t a fin a l crossroads in i t s  d r ive  to  forge a com petitive m icroelectronics 
industry. I t s  producers have been struggling ever since they lo s t  out to the Americans 
in the 1970s, t*ien U.S. chip makers grabbed the lead in Europe’ s integrated c ir cu it  market.
Now the Japanese are poised to  s tr ik e . I f  the European producers are not able, in d iv idu a lly  
or c o lle c t iv e ly ,  to  compete on even terms, they could be blown away in the loaning b a ttle  
between the U.S. and Japanese semiconductor giants.

The four- technologica lly rich  members o f  the European Community -  West Germany, I ta ly ,  
France, and B rita in  -  are doggedly pursuing d iffe ren t paths in nurturing domestic semi
conductor companies. Germany i s  trying to  "grow" a b igger domestic market by encouraging 
more use o f  semiconductors among small equipment companies, France is  emphasizing e lec tron ics  
independence, B rita in  is  funding a startup, and I ta ly  is  m in ing a state-owned business.

Dataquest In c ., a C a lifo rn ia  market research company, estimates that the d o lla r  value 
o f  to ta l IC sales in  Europe la s t year dropped a sickening 26J, as European consunption 
s lid  to 18J from 23% o f  world demand. As a resu lt, revenues o f  the top s ix  U.S. competitors 
plunged almost 30f -  tw ice as fa r as th e ir European counterparts. A disastrous price war in  
the high-volune businesses dominated by the Americans -  computer memories and micro
processors, fo r  example -  coupled with the e ffe c ts  o f  a strong do lla r on p ro fits  on a l l  
imported chips sent revenues ree ling and has prompted many U.S. companies to notch the ir 
belts  tigh te r.

The Europeans hope to  exp lo it the Americans' disillusionment and permanently win back a 
b igger share o f  th e ir home markets, now that they b e lieve  they have caught up with U.S. and 
Japanese leaders in  key IC technologies. I f  Europe's top chip makers can pu ll that o f f  -  
and stave o f f  the imminent onslaught by Japanese semiconductor makers, which now account fo r  
only about 6% o f  the lo ca l market -  i t  w i l l  buy them enough time, the Europeans b e lie ve , to 
develop more export volume and implement a program dubbed ESPRIT, fo r  European S trateg ic  
Program fo r  Research in  Information Technology.

Proposed by the EC in  May, ESPRIT would lay the foundation fo r  European progress during 
the '.990s in  m icroelectron ics, robotics and advanced production techniques, a r t i f i c i a l  
in te llig en ce , and software ergineering. European governments may further reduce massive 
support o f  semicond \ctor research. Germany’ s Ministry o f  Research 4 Technology is  sh iftin g  
i t s  focus away from research. "Tne main emphasis o f  th is  m inistry is  to see what we can do 
in strengthening the application  o f  m icroelectron ics," says Uwe Thomas, d irector o f  e lec 
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tron ics research. His m inistry unveiled plans to spend $190 m illion  over three years to  do 
th is . In B rita in , observers expect the Thatcher government to  be cautious about fir th e r  
semiconductor support u n til i t  sees acme payoff from the $100 m illion  invested in  startup 
I№tOS International PLC, which lo s t  $26 m illion  on sales o f  $4 m illion  la s t  year.

At the sane time, many Europeans b e lieve  that too much reliance on outsiue technology 
jeopardizes Europe’ s economic fu t ir e . Preventing fore ign  domination o f  m icroelectron ics 
is  one ob jec tive  o f  ESPRIT. The program, which i f  approved could involve spending as much 
as $1.5 b il l io n  over a four-year period, with $300 m illion  funded by the EC, te s  patterned 
a ft e r  the Japanese research e f fo r t  to dominate the market fo r  the next generation o f  com
puters by developing a fifth -gen era tion  machine. "The id ea ," says Jan W itt, research manager 
a t Siemens, " i s  to do preonptive research."

"The U.S. and Japanese giants w i l l  engage in a to-the-death price war in  Europe," warns 
EC consultant Robert Taylor, head o f  European Research Associates in  Brussels. " I f  Europe 
doesn 't maintain competitiveness, the only a lte rn a tive  w i l l  be to  c lose the market." 
(Business Week, 28 June 1982.) (See also graph on European i . c .  market below .)

Europe's no-growth market for integrated circuits
The U.S. subsidiaries 

suffered more...
top lfe utm diirie* o( U.S. C  oaten 

v fo ttm ia  dwnt *  ic am  ifM -ti

...than the local 
chip makers...

1)9 sb Eanpeaa 1C maken
T  PwM tiy  duaqe № 1C Min. 1MM1

...but both are fighting 
over a stagnant business

fck fra M tirca l tale* la fare*»

$2.3 Sole*. hiMiooj of to:!an

a  to rca  •< «a ra  E u h »

INTEGRATED CIRCUITS WEST EUROPEAN MARKET IC MARKETS IN EUROPE

Ehd 1981 $m
1980 1986»

France 254 640 Germany
Germany 713 1,445 UK
Ita ly 179 315 France
Scandinavia 763 325 Ita ly
UK 388 595 Scandinavia
Rest o f  Europe 253 480 Rest o f  Europe

Total 1,950 3,800 Total

Bid 1981 $m Percentage
1981 1982 1986» Application 1980 1985

M ilita ry 5 6
675 760 1,445 White goods 4 4
310 335 595 Consuner 24 17
280 325 640 EDP 23 25
165 175 315 Industrial 26 23
160 180 325 Telecom, and
230 255 480 comnuiications 18 24

Automotive - 1

1,820 2,030 3,800

■Estimated. ■Estimated.
Mackintosh In ternational. Mackintosh In ternational. Mackintosh In ternational.

(Financial Times Survey, 5 A pril 1982.)
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LEADING MANUFACTURERS OF SEMICONDUCTORS 

(1980 shipment estimâtes)

West European U.S.
($m)

Japanese

Ph ilips* 558 Texas In s trts . 1,580 NEC 769
Siemens* 420 Motorola 1,100 Hitachi 658
AEK-Telefh. 196 National Semi. 770 Toshiba 629
Thomson-CSF 190 In te l 575 Fujitsu 419
SGS-Ates 150 Fairch ild 566 Matsushita 300
Plessey 45 S ignetics 384 Mitsubishi 254
Ferranti 48 Mostek 330 Sanyo 180

-•Excluding U.S. subsid iaries. Source: Dstaq>«st July 1981.

( Financial Times Survey, 5 A p ril 1982.)

The IC processing equipment market t r i l l  reach $1.92 b il+  in 1985 T,s $916.6 and $779.6 
mil+ in  1981. Because i t  increases productivity to  cut costs, the assembly and packaging 
area o f  semiconductor production equipment w i l l  continue to show good growth, thus bucking 
the o vera ll downward trend. lead-bonding equipment, which w i l l  be fu l ly  automated by 1985, 
should show a growth ra te  o f  21J/yr to $183 m il. The consumption o f  tape-automated bonding 
equipment is  forecast to grow 50$/yr. Die-sc pa ration and die-attachment equipment w i l l  
show a 20$/yr growth to reach $43 mil and $28 mil by 1985, respective ly . ( E lec tron ics , 
13 January 1982.)

The cost/bit o f  m icroelectronic memory w i l l  cease to  decline in  about 1985, according 
to  GE Moore o f  In te l Corp. unles there are breakthroughs ir, manufacturing techniques. New 
methods o f  fabrication  now under in vestiga tion  could lead to a further increase in  density 
o f  3.000X. I f  electron-beam etching becomes economically fea s ib le , i t  has the poten tia l 
fo r  scaling down the s iz e  o f c ir c u it  elements several thousandfold. ( S c ie n t if ic  American, 
January 1982.)

Custom "ch ips" sales booming

The market fo r  standard e lec tron ic  components is  in a slump, but sales o f  "custom" 
chips -  those that are tailor-made fo r  a particu lar application  -  are booming. Industry 
estimates put the s ize  o f  the custom chip market a t $680m today, growing to  $1.4bn by 1984. 
The growth in custom c ircu its  has been brought about by several fa cto rs , some economic 
and other re lated to semi-conductor technology. Custom integrated c ir cu its  o f fe r  many 
acvantages in terms o f  system performance and r e l ia b i l i t y  over standard components.

Custom c ircu its  save money. By placing more o f  the functions needed fo r  a new e le c 
tron ic system on a s in g le  chip, production costs can be reduced.

Custom c ircu its  are more re lia b le . Reducing components cuts down on the nun be r o f
possible system fa ilu res .

Custom c ircu its  reduce space and power requirements. Again, fewer chips mean a sm alle- 
system.

Custom c ircu its  o f fe r  proprietary protection . Competitors cannot duplicate a system 
with o ff- th e -s h e lf components.

Designing a new integrated c ir c u it  from scratch is  however, a major undertaking. The 
development cyc le  typ ica lly  takes about a year, and the cost is  very high. T rad ition a lly , 
custom c ircu its  were only economically v iab le  when very large quantities o f  the specia l 
c ircu it  would be required, fo r  ехащ>1е, in  automotive and consumer applications. A lterna
t iv e ly ,  they have been used in the rare instances when standard components cannot meet the 
performance required fo r  a particu lar application . Making considerable use o f computer-
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aided design systems, chipmakers can now ta i lo r  a c ir c u it  fo r  a customer's needs from a 
lib rary  o f  predefined c ir cu it  fin c tion s . The resu lting c ir c u it  may be s lig h t ly  la rger than 
one designed by hand from scratch, but the cost savings in  the design process outweigh the 
proportionately small disadvantages o f  additional production costs. Development time can 
also be halved to  about s ix  months.

Another boost has been given to the custom chip market by the widespread acceptance 
o f  s im p lified  design approaches pioneered in  the U.S. by researchers Lynn Conway ( o f  Xerox) 
and Carver Mead ( o f  Cal Tech). The Conway/Mead chip design methodology allows an e lectron ic  
systems designer to  design h is own chip3 with a mininun o f  tra in ing , again using computer 
a ids, and focusing on the system performance o f  the chip rather than the -  fo r  him -  
irre levan t d e ta ils  o f  optimal chip design. More than 60 U.S. u n ivers ities  -  and severa l chip 
manufacturers -  are now o ffe r in g  e lec tron ics  engineers courses based on the Conway/Mead 
method to teach the systems engineers how to  design th e ir  own chips. These courses have 
sharply increased the nunber o f  people capable o f designing an integrated c ir c u it .  Until 
la s t  year, the number o f  chip designers in  the U.S. was estimated to  be only about 2,000.

A vast new market has opened up fo r  "customer designed" chips. Industry estimates 
suggest that over MO percent o f  custom chips w i l l  be designed by systems manufacturers by 
198M. These chips are manufactured a t  " s il ic o n  foundries," more o ften  than not the id le  
production lin es  o f  the standard chip makers. In te l, one o f  the la te s t  companies to enter 
the s ilic o n  foundry business, estimates that the market fo r  such services is  worth $135m 
today, and that i t  w i l l  grow to $680m by 1985. For applications in which a fu l l  custom 
c irc u it  cannot be ju s t if ie d  -  because o f  cost and volume requirements -  another solu tion  is  
the uncommitted lo g ic  array, or gate array. These c ircu its , which are o ften  ca lled  semi
custom c ircu its , are a matrix o f  unconnected lo g ic  functions. The lo g ic  array is  
"customized" by adding a layer or two o f  interconnections that define how the c ir c u it  
performs. Gate arrays o f fe r  a speedy -  as short as 16 weeks -  development cyc le  and are 
cheaper fo r  lower volume requirements. There are, however, some performance trade o f fs  as 
coopared to  f l i l l y  custom devices. The lo g ic  array concept was pioneered in the UK, by 
Ferran ti, but now most o f  the major chip manufacturers o f fe r  a range o f  lo g ic  arrays with 
d iffe re n t  numbers o f  functions and b u ilt  using d iffe ren t semiconductor technologies to su it 
various systems requirements. ( Financial Times Survey, 5 April 1982.)

16 b it  micro-mix

The 16-b it micro is  being heralded not ju st as a more powerful piece o f  technology but 
as a new generation o f  computer which w i l l  bring sweeping changes in  applications, attitudes 
and even such h ighly proclaimed concepts as loca l area networks. In a market area which has 
had i t s  share o f  overnight revolu tions, w i l l  the 16- b i t  chip rap id ly overpower i t s  8 -b it 
predecessor and come to ru le the microcomputer roost? The answer doesn't depend purely on 
the increased power and byte value fo r  money provided by a more compact chip. As with any 
new developments in hardware technology, i t s  success w i l l  depend heavily  on the operating 
system and applications software ava ilab le  to  exp lo it that additional power. Although a 
number o f suppliers on the UK market have released d iffe ren t versions o f  the 16 -b it micro, a 
major s p l i t  in  th e ir  approach is  in the operating system they are backing to  become the 
16-bit micro standard. Unix, CP/M o r MP/M and MS DOS are currently the major contenders in 
that race. With processor capacities o f  128 Kbytes or 256 Kbytes becoming almost standard 
with the 16- b i t  approach, the new micros are able to support much la rger operating systems. 
Companies such as Keen Computers and Z ilog  see the 16-b it micro market s p l i t  in two. They 
are putting a l l  th e ir  money on Unix because they be lieve  i t  is  the only true multi-user 
operating system ava ilab le  at that end o f  the market with sophisticated fa c i l i t i e s  such as 
record locking.

There are two d is t in c t forms o f  16-bit computers. There are the large personal com
puters such as the IBM version and they tend to  use slower 16-bit chips. The only d i f f e r 
ence between those systems and 8 -b it technology is  that they are fa s te r . 'Then there is  the 
advanced 1 6-b it  technology which g ives  you straightforward minl-coqputer ca p a b ilit ie s  in the 
D ig ita l Equipment (DEC) tra d it io n . ' I t  may be that with the development o f  16-bit technology 
the o ld  argument o f  whether you use a la rge central processor a t the centre o f  a network 
or d is tr ibu te  power to end users may coma back to  l i f e .  Both Keen Computers and Z ilog  are 
convinced that fo r  the f i r s t  time a true multi-user system is  now ava ilab le  on a micro. 
Other manufacturers and suppliers have been claiming that fo r  years, however. ( Computing,
15 A p ril 1982.)

16 b it  desktop

The advent o f  the 16-bit processor has brought with i t  a new range o f  problems fo r 
the poor uneducated end user o f  microprocessors. A ll he wants in a reasonably priced machine 
that w i l l  help him do what he wants with speed and ease. But Just as he begins to get to
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grip s  with the 8 -b it  micro, with CP/M and a range o f  3,000 applications packages to choose 
fran; ju st, in  fa c t , as he begins to lose h is fea r o f  the new-fangled technology, a lorg 
canes the la te s t  breakthrough: 16 b its  on a desktop micro. Three major problems face the 
end user o f  the 16 -b it micro: problems that e ith e r  d id n 't e x is t  fo r  him, were eventually 
solved fo r  him, o r  he simply go t used to on the 8 -b it machine. These problems are an 
enormous increase in  canputing power, a lack o f  applications software, and an inherent 
in can p a tib ility  between the d if fe re n t  ch ips. This la s t  problem may roc a f fe c t  the end user 
d ir e c t ly , but i t  is  a major contributing fa c to r to  the second- rbr the 8 -b it  processor, a 
fundamental ca n p a tib ility  between d iffe re n t  processors plus the u n iversa lity  o f  Basic as a 
development to o l made i t  la rg e ly  ir re le va n t th ich  individual processor was used.

Dr. Mike Nash, product development manager a t SPL's Advanced Research Establishment, 
sees the current problem as twofold: w hile the in canpatib ility  o f  the chips i s  one o f  the 
main reasons fo r  the current lack  o f  s o ft ie re , the sheer power o f  the 16 b its  may w ell lead 
to  i t s  misuse o f  the hardware. Some s in g le  chip microprocessors o f fe r  fa c i l i t i e s  very 
s im ilar to 16 -b it minicanputers. However, the la te s t  generation o f  'suparchips' o f fe r  much 
more -  32-b it in tegers, on-chip m fiory management, dedicated reg is te rs . I t  is  not c lea r  yet 
uhich o f  these extra fa c i l i t i e s  .i>e re a lly  needed. In sane cases there may be p os itive  
advantages -  fo r  example, re a ls  are o ften  used in RTL/2 merely to represent nunbers outside 
the 16-b it  in teger range. Where 32-b it in tegers are ava ilab le , they may o ften  be able to 
replace the use o f  rea ls , with s ign ific a n t gains in  processing speed and arithm etic accuracy. 
In other cases these new f a c i l i t i e s  may be a p o s it ive  disadvantage -  fo r  example, many 
applications fo r  micros w i l l  f i t  qu ite happily within 64 Kbytes o f  main memory, so that 
monory addressing requires only the 16- b i t  values ava ilab le  fran the 16 -b it reg is ters  o f  
the standard 8 -b it  micro.

Nash points to the current encroachment o f  the newer 32-b it 'supenn in is ', led  by DEC'S 
VAX, in to  the lower orders o f  the mainframe market as another example o f  the same e f fe c t .  
I f  th is  is  correct, there is  an unspoken im plication that fu l l  benefit fran the 16-bit 
micro can only be achieved with an in s ta lla t io n  that p a ra lle ls  today 's mini s it e :  a dp 
manager with a separate operator and qu ite d is t in c t  users. And th is , o f  course, i s  exactly 
viiat most small businesses hoped the 8 -b it  micro would help them avoid. The danger must 
s t i l l  remain that many 'supermicros' w i l l  be purchased fo r  individual managers, placed on the 
edge o f  the ir desk, and l e f t  fo r  them 't o  ge t on with i t ' .  I t  seems that the main problems 
fo r  the new 16 -b it processor i s  user-education and s o ft ie  re development. The major systems 
designers are a l l  concentrating on the production o f  machine independent development too ls . 
When these ai>. acceptable, the lack o f  applications software must diminish.

The 64K question

American microchip manufacturers are a t la s t  mounting a coin ter-attack  against Japan 
in  the b a ttle  fo r  64K rams ( randcm-access memories with 64,000 memory locations on a single 
c h ip ). There have been only two large American suppliers, Motorola and Texas Instruments. 
But In te l i s  now launching a 64K ram with several features aimed to make i t s  device more 
a ttra c t ic e  to users than the Japanese a ltern a tives . Rairch ild , Mostek and National 
Semiconductor are a lso expected to  enter the fray , as is  Inmos, an Anglo-American venture 
backed by the B ritish  taxpayer. For de3'siiers o f  minicanputers, word-processors and so on, 
the 64k ram means more memory can be crammed in the same space -  and fo r  le ss  money. One 64k 
ram already costs le ss  than four 16k rams (th e generation o f  chips that preceded i t )  and 
occupies no more roan inside the computer. For microchip manufacturers, the 64k ram means 
stretching th e ir  production technology. Each chip contains 64,000 transistors  and 64,000 
capacitors, a l l  packed into an area measuring 30-50 thousandths o f  an Inch square. A company 
that can master th is in  volume production w i l l  have an advantage in making other devices such 
as microprocessor chips. Besides, the potentia l market fo r  64k rams is  huge.
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The Japanese companies -  Fu jitsu , H itachi, M itsubishi, Nippon E lec tr ic  and Oki -  adopted 
a conservative approach to  production. They took ex is tin g  designs fo r  16k rams, esp ecia lly  
Mostek's design, and quadruplicated them, making only modest advances in process technology. 
Most o f  the resu lting chips are rather large but at lea s t they work.

United States chip makers tr ied  to push the s ta te  o f  the technology farther. As a 
resu lt, they were slower ge ttin g  o f f  the grornd. In te l put a 64k ram on the market and 
then had to withdraw i t  because o f  production problems. Arguably, pushing the s ta te  o f  the 
a rt w i l l  not g ive  the Americans an edge even now. Japanese firms are reportedly redesigning 
th e ir  64k rams to make them more sophisticated. In  any event, although the 64k ram market 
is  s t i l l  in  i t s  in fancy, the b a ttle  fo r  the next generation o f  chips, 256k i is  already 
about to s ta rt. Motorola and several Japanese companies have announced the entions. 
Texas Instruments and other American firms are drawing up designs. ( nomist, 
15 May, 1982.)

APPLICATIONS

Micros to  beat doctors a t  diagnosis

The nuclear monsters in America's Po laris  f le e t  o ften  disappear in to  the ocean depths 
fo r  months a t a time. The submarines do not normally carry doctors, and the paramedic: on 
board now use a unique piece o f  UK-written software to  help diagnose the cause o f stomach 
and chest pains among the crew. The software, two small Basic programs which w i l l  run on any 
CP/M-based micro, are possib ly the only in s ta lled  and working computer-aided diagnostic 
programs in the world, other than those d ir e c t ly  associated with the team who wrote them. 
They were w ritten  fo r  the US Navy by a team o f four people, led by Tim de Dombal from 
the Leeds U niversity Department o f  C lin ica l Medicine.

Currently, doctors in 26 countries, including two centres in China, one in Japan and 
others as fa r  apart as Mexico and Pakistan, are testin g  de Dombal's system, and submitting 
resu lts to Leeds. This has led to a vast increase in the database source rate, and a sub
sequent increase in the accuracy and v e rs a t i l i ty  o f  the diagnostic system. In Mexico a group 
o f  doctors in  several hospita ls are making immediate and d irec t  use o f the system to ass ist 
with diagnosis in  poor c it y  and rural areas. This lead is  shortly expected to  be followed by 
the participant groups in the various countries. De Dombal says that th is  amounts to g iv ing 
the poorest doctors, in  the poorest hosp ita ls, in the poorest parts o f  the world, d irec t 
access to  the expertise o f  hundreds o f  th e ir  colleagues fo r  the price o f  a microcomputer 
system. (Computer Weekly, 18 March 1982.)

Micros in  geophysical surveys

Researchers a t Manchester U n iversity 's  Geology Department regu larly  take the ir desktop 
microcomputer with them when making geophysical surveys. The computer is  enclosed in a 
weatherproof case and mounted on a tro lle y  f it t e d  with la rge wheels so i t  can be pushed 
lik e  a wheelbarrow over rough and boggy ground to  wherever surveys need to be made. A 
battery housed inside the t r o l le y  provides the power. ( The Guardian, 6 May 1982.)

Microcomputer tracks maintenance

A new computerized preventive maintenance package has been developed by Datatend 
(Minneapolis, Minn., USA). Called Mainta-Gard, the package employs a microcomputer with 
which the maintenance s t a f f  can plan and schedule maintenance, estab lish  p r io r it ie s , pro
vide a printout describing the work to  be done, and keep a running record o f  everything 
completed. In addition the system maintains machinery h istory, date purchased, warranty 
data, maintenance costs, hours o f  downtime and other data. ( Industria l World, May 1982.)

Automation 3treamline3 storage

An automated storage system has been in sta lled  at the B ritish  Leyland Land Rover engine 
plant a t S o lih u ll. Designed to assembly 2000 engines a week, new production fa c i l i t i e s  at 
the North Works factory  have a high le ve l o f  automation. Computers control the component 
stores, engine assembly, engine testin g and management information systems to handle engine 
build schedules, reporting, time and attendance recording, and data network control.
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These systems were designed and commissioned by another BL company -  BL Systems -  
which says the systems are s u ffic ie n t ly  f le x ib le  to be used by firms o f  any s ize  and is  
now marketing them under the FAMIS (Factory Management Information Systems) name. The 
FAMIS su ite  o f  computerized systems includes AUTOROUTE fo r  scheduling and sequencing, 
CAN-BUILD fo r  preparing production schedules, and AUTOSTORES fo r  automated stores. The 
systems can be o ffered  as packages, but typ ica lly  w i l l  be customized to su it the users' 
s p e c ific  manufacturing operations. (Engineering Computers, May 1982.)

Bar code scanning fo r  UK r e ta i l  ou tlets

By the end o f  the decade, a t  lea s t 1000 UK r e ta i l  ou tlets w i l l  be using e lectron ic 
point o f  sa le (PoS) equipment incorporating laser scanning techniques, according to market 
survey company A.C. N ielsen.

There are currently only nine in sta lla tion s  ‘in  the UK. Each o f  the major supermarket 
chains has one, with Key Markets leading the f ie ld  with three. N ielsen says that i f  the US 
trend towards the new PoS technology is  followed, up to 50 grocery ou tlets  w i l l  be equipped 
by the end o f  1983. Tesco plans to  have e to ta l o f  15 stores operating PoS in sta lla tion s  
th is  year. Laser scanning requires a l l  goods to be bar coded in  order that the product may 
be id en tified  by the hardware at the checkout. N ielsen estimates that over 70Í o f  goods 
sold through supermarkets currently carry such codes, and that in many product categories 
over 90S o f  items are already su itab ly coded. Nielsen has been appointed by the A r t ic le  
Number Association as the central UK clearing house fo r  data co llected  through PoS systems 
operated by re ta ile r s .

But a report*from the D istributive Trade Economic Development Comnittee (EDC) predicts 
that the magic 1,000 mark w i l l  be reached nearer 1985 than 1990. I t  says that Spar, the 
group o f  sna il independent supermarkets, expects at lea s t 1,000 o f  i t s  members to  be using 
laser scanners by the end o f  the decade. The ECD maintains that, fo r  the majority o f  UK 
shopkeepers, th e ir  f i r s t  encounter with information technology w i l l  be with PoS equipment. 
Other aspects o f  new technology l i e  further in  the future. E lectron ic finds transfer (EFT) 
and shopping from home v ia  view-data are c ited . The NEDO report c a lls  on the government to 
g iv e  the d is tr ib u tiv e  trades more help in the form o f additional ftmds "to  encourage more 
widespread introduction o f new technology." One o f  the potentia l problems highlighted in the 
report is  the education o f  the general public in order that they both understand and accept 
the reasors behind the disappearance o f price tags on goods. In the US, where almost 5,000 
supermarkets are using PoS laser, scanning, re ta ile r s  are only now beginning to discontinue 
item pricing a fte r  f i v e  years' use o f  the equipment. There has been a f ie r c e  resistance from 
consuner groups, who in s is t  that i t  is  v i t a l  that shoppers can price th e ir purchases as they 
go in to the t ro l le y .  (Computer Weekly, 13 May 1982.)

Micro p roject management

Pro ject management, an application  which has fo r  many years been the exclusive reserve 
o f  the service bureaux, is  increasingly finding i t s  way onto micros. Thom croft Manor 
Services, a Leather-head (UK)-based bureau and software house, has now launched a micro-based 
p ro ject ma gement package ca lled  T-Pert to  run on the CP/M operating system fo r  micros. 
Micros are slow but users trade o f f  th is  inconvenience against that o f  waiting fo r  work to  be 
returned from the bureau o r o f  hooking up to a time sharing serv ice . T-Pert allows a user to 
analyze and monitor up to 750 a c t iv it ie s .  I t  is  w ritten  in  Fortran and needs ÓVK o f  memory. 
( Computer Weekly, i l  March 1982.)

Micros create images fo r  cockpit tra iner

Microprocessors have invaded yet another trad ition a l preserve o f mainframes and mini- 
canputers -  f l ig h t  simulation. Late la s t  month, Link F ligh t Simulation d iv is ion  o f Singer 
Co., unveiled a visual display system fo r  a cockpit simulator that is  controlled en tire ly
by d istributed 16- b i t  microprocessors. The Image I I  system, as i t  is  ca lled , meshes with
v ir tu a lly  any a ir c r a ft  simulator. In particu lar, i t  w i l l  work with the train ing simulator
fo r  the Hawk a ir c r a ft  that Link announced la s t October, a lso  b u ilt  around 16-b it devices.
(E lectron ics , 10 February 1982.)

tech no logy : The Issues fo r  the D istribu tive Trades. NEDO Books, Millbank Tower,
Millbank, London SNIP UQX. Price £3.
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Applications in developing countries

The UNIDO expert working in  the Bangladesh Bureau o f  S ta t is t ic s  informs that the Bureau 
has got a new IBM 4341 computer with viiich they are try ing to organize thematic cartography 
and set up a national data bank with geo-infonnation systems and environmental monitoring.

An e lec tron ic  voting machine based on micro-processor technology w i l l  be used in  e lec
tions in  Kerala State, Ind ia . The machine has been designed and produced by Bharat Elec
tron ics Ltd. and consists o f two u iits : one control unit Which stays with the po llin g
o f f ic e r  and a ba llo tin g  unit viiich is  placed in  the po llin g  booth from where the vo ter w i l l  
exercise h is franchise in  to ta l secrecy. The cost o f  the voting machine is  a t present 
Indian Rupees 5,500, but th is is  l ik e ly  to came down when manufactured in large nunbers. 
The import content is  less  than 10 per cent consisting mainly o f  large scale integrated 
c ircu its , viiich are not manufactured in  India.

A case study o f  computerization in  small/mediun scale industry:

Maini Precision  Products Pvt/Ltd. o f  Bangalore, India are engaged in mass production 
o f  high precision  engineering items. Over the years the product range has grown in  the 
high precision  anc illa ry  area. I t  was observed that the growth had resulted in a certa in  
amomt o f  slackness in  the controls leading to a drop in productivity and substantial in
crease in costs. Hence a programme was undertaken to establish  an information and control 
set-up. I t  was decided that a to ta l ly  in tegrated computer system would not be economically 
ju s t if ia b le . Instead, a computer was used fo r  handling the bulk data o f  the p ivo ta l mate
r ia ls  control system, th manual follow-up based on computer sumaries in the areas o f  
d irec t and in d irect material consunption control, material with suppliers, work-in-process, 
in ter-p lan t accounting, purdíase planning e tc . Further phase wil ■ cover financia l accounts, 
production incentives with labour accounting and e ff ic ie n c y  reports. The system is  now 
s tab ilized  and is  workir^ smoothly with the d ire c t  involvement o f  the concerned lin e  person
nel. The fo llow ing quantifiable/non-quantifiable gains have accrued:

A r e lia b le  record is  ava ilab le on the 3rd o f  every morth.

The bankers are sa tis fied  with the stock statement being received regu larly by them.

Control is  being exercised over the stock, W I  P and M W S le v e ls .

Production hold ups, on account o f  stock-out o f  d irect/ ind irect items, have almost 
been elim inated.

The nunber o f  purchases have been reduced through better planning-resulting in lower 
procurement costs.

O verall tension in the organization has been reduced because o f better planning. 
D irect m aterial costs have been brought down through timely feedback on consumption and 
h igh lighting o f  unaccounted re jection s between stages o f  production.

In d irect material consumption and corresponding component o f  machine-hour rate have 
been brought down substantia lly .

In ter-p lan t accounting and M W S accounting have reached desirable le v e l o f  accuracy.

SOFTWARE AND TRAINING

Computer pranks worry experts

Concern is  growing on both sides o f  the A tlan tic  about the ease with which so-ca lled  
secure computer systems are being broken, p a rticu la rly  by students. The la te s t  breach in 
security involves a popular operating system called  Unix and a particu lar type o f  computer 
terminal. O p era tic  systems lik e  Unix control the movement o f  programs and data within a 
computer system and handle security routines. Students a t the University o f  C a lifo rn ia , 
Berkeley, have cane up with an m traceable way o f  inspecting f i l e s  protected by the operating 
system. The authorities at t ie  in iv e rs ity  are so worried about the technique, vhich they 
describe as simple and easy to carry out, that they have a lerted  manufacturers arid the US 
government to  the danger and demanded that th e ir system is  changed.
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The National Computing Centre (NCC) in  B rita in  is  s u ffic ie n t ly  concerned about the 
security o f  operating systems that i t  has asked the Department o f  Industry to  pay fo r  a 
one-year research programme into the problem. "There have beer a number o f  cases where 
operating systems have been broken, esp ecia lly  in  u n iv e rs it ie s ,"  said Ian Douglas, the 
cen tre 's  senior security consultant. "The auditing profession is  very worried about th is 
development."

Cases o f  computer crimes that involve a deta iled  knowledge o f  the computer system are 
rare. Perhaps the best documented is  the case o f  George R ifk in , vho was convicted o f  a 
$6 m illion  fraud in  1979. R ifk in  used h is knowledge o f  security codes used on the American 
Fedwire banking network to  make a fraudulent withdrawal. But as "rea l time" systems spread, 
more people, particu la rly  programmers, are gaining the knowledge to break security systems. 
And as companies are usually reluctant to ta lk  about cases o f  computer crime, fraudsters 
could escape detection . (New S c ie n tis t . 11 March 1982.)

How freaks play havoc with your computer

The various computer freaking techniques have gathered a b izarre co llec tion  o f  names. 
Among the most common techniques are:

D r illin g . Using a home computer to c a ll up with d iffe re n t  passwords until one works.

Scavenging. Once in to  a computer, browsing around to  find in teresting clues, l e f t  
in  the memory, to  passwords fo r  res tric ted  areas.-

Trap doors. Putting in to programs special undetectable routines that c. ly  become 
active  when they gather useful data, fo r  la te r  co llec tion .

Time bombs. Placing malicious instructions in to  an innocent program, to  be activated 
only a t a certa in  date or stimulus. For example, London students progranmed a demonstration 
terminal to d e liv e r  obscen ities when used by a particu lar v is it in g  d ign itary .

Superzap. Using the universal access program o f  the computer (a  kind o f  master key) 
to override a l l  normal controls and access a l l  data f i l e s .  This technique is  especia lly  
dangerous because in  sk illed  hands i t  leaves no trace. (In ternational Management, 
July 1982.) -

Cobol to  be streamlined

A UK proposal to streamline Cobol, the w orld 's most widely used computer language, 
has cleared the major nurdle to acceptance, a fte r  seven-year b a ttle . Codasyl (Conference on 
Data Systems Languages), the US-based group which is  the w orld 's main technical a rb ite r  on 
conroercial computer languages, has agreed on specifica tion s fo r  a "Va lidate" verb. Designed 
to elim inate tedious data va lida tion  methods o f  current Cobol, i t  is  already in  use in  UK 
in s ta lla tion s  such as B ritish  Gas. "Unlike some things implemented by Codasyl, Validate i s  a 
high le v e l f a c i l i t y , "  said John Triance, former chairman o f the BCS Cobol S p ec ia lis t Group. 
" I t  is  talking to  the DP man in  h is own language. We lik e  to  think i t ' s  the way the
language is  going. "Without the BCS e f fo r t  nothing would have happened. I  must admit I
d id n 't  think i t  would make i t  because o f  the sheer s ize  o f  the proposal." Cobol standards 
are s t r ic t ly  controlled , and the proposals have had to pass through as many stages as a 
Parliamentary B i l l  before fin a l approval. Now that Codasyl has agreed on a deta iled  
spec ifica tion  o f  the Validate verb, i t  is  l ik e ly  that the Ansi standards authority w i l l  agree 
to "rubber stamp" the changes. I t  i s  now up to individual manufacturers to implement the 
Validate verb in th e ir Cobol compilers along the lin es  established by Codasyl.

The B ritish  Computer Society started the Validate b a ll ro llin g  some years ago. The 
idea was to  do away with the clumsy va lidation  processes by putting a l l  data spec ifica 
tions in to  the Data D ivision . Instead o f  va lidating each input, thich can involve hundreds 
o f  lin es  o f  re p e t it iv e  coding, the programme can r e fe r  to  the information coded in  the Data 
D ivision . One instruction in the Procedure D ivision , "VALIDATE", re fe rs  back to the 
spec ifica tion s and automatically checks the v a lid ity  o f  the item. This puts the e f fo r t  o f  
coding in to the Data D ivision  rather than the Procedure D ivision , a development which is  
not only economical, but f i t s  in with the trend towards using Data D ictionaries. (Computer 
Weekly, 8 July 1982.)
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S elf-teach  Cobol on a microcomputer

Most Cobol programmers in  the industry today probably received th e ir  in i t ia l  tra in ing 
without sight o f  o r contact with a ccmputer. A fte r  days o f  ploughing through theory and 
manuals, the f i r s t  treasured bundle o f  coding sheets would have been sent o f f  fo r  punching, 
then returned having miraculously beccme a program.

A newly-formed software house ca lled  M icrocal, based in Windsor, i s  aiming to change 
a l l  that, and has launched an in te ra c tive  CIS Cobol tra in ing package fo r  running on a micro
computer. Jon Shearing, one h a lf o f  the partnership that runs Microcal, used to be a 
lectu rer a t ICL's train ing centre a t Beaumont. "The course is  aimed at a person with 
canputing aptitude, and takes them fran the very basics, with knowledge, through the design 
and w riting o f  th e ir own system," lie explained, lb allow  potentia l customers to evaluate 
the software before committing themselves to  paying the fu l l  cost, the course has been 
divided in to  two parts. The f i r s t  i s  ca lled  an assessment pack and costs £35. This takes 
the student through the rudiments o f  Oobol, to  the production o f  an in i t ia l  program, and 
includes an introduction to  information processing in  a business environnent. The price 
o f  the completion section is  a further £315. "The course is  slanted towards buisiness 
applications, and uses personnel and stock control systems as examples," said earing. 
( Computer Weekly, 20 May 1982.)

More on computer languages

Cobol is  here to stay -  un til our schoolchildren grow up. That is  the stark finding 
o f  survey o f  the consultancy and software services market in Europe conducted by CMC Computer 
Ifenagement Group. Packages w i l l  be the b iggest growth area in the software industry, 
which w i l l  increasingly be re lie d  upon by the ccmputer manufacturers fo r  window dresssing 
application  programs. And there w i l l  be more collaboration  between software houses with 
govern mint encouragement fo r  jo in t  ventures, mergers and acquisitions to  create large 
companies canpetitive in  world markets. The survey a lso  finds that demand fo r  packages w i l l  
ou tstrip  that fo r  bespoke software, even in sp e c ific  industries. Here we must be c lea r that 
the lin e  between bespoke and package is  vague and blurry. Bespoke software w i l l  o ften  
include modules ava ilab le  as packages, and a system developed fo r  one company on a bespoke 
basis might la te r  be sold to others in a packaged form. This is  the case with B ritish  
Petroleum, which markets software developed in te rn a lly  to  other o i l  companies through i t s  
subsidiary Scicon. There w i l l  be more o f  th is  in the future, according to  the survey, with 
bespoke development more confined to new, unforeseen applications.

The most contentious finding o f  the CM3 survey concerns Ada, vhich i t  be lieves  is  not 
l ik e ly  to become commonly used in  the next f iv e  years. A fter that new languages w i l l  be 
developed which w i l l  render Ada obsolete, a t  least among the business community, as new 
ideas come in from the present generation o f computer-crazed schoolchildren.

This in terpretation  o f  the survey is  hotly disputed by leading Ada authority John Barnes 
o f  SPL, who finds th is  fa ith  in  our schoolchildren extraordinary. "They are being taught in 
junk anyway, so they w i l l  never have any impact a t a l l , "  is  h is in i t ia l  response on hearing 
the assertion. "Teachers are ju s t passing on information on Basic from manuals," he says. 
Barnes goes on to say that a ske le ta l course in  Basic is  fin e  fo r  arts pupils in order 
that they may have a flavour o f  computing. But ch ildren going in to  science should be taught 
maths and leam  nothing d ire c t ly  about programming at f i r s t .  "Children are taught New Maths 
at school with set theory," he says. The set theory should be b u ilt  on in  computer science, 
using a language lik e  Pascal. Barnes thinks that the s ty le  o f  Ala may not d ir e c t ly  appeal 
to business users, but he sees no reason viiy i t  should not take over in process control 
applications and in  defense. Indeed i t  is  already doing so with CAP Reading, fo r  example, 
doing research with robots controlled by programs w ritten  in Ada. (Computer Weekly, 
13 May 1982.)

A form o f the Basic computer language with extensions fo r  industrial control appli
cations has been developed jo in t ly  by Oxford University and the Warren Spring Laboratory. 
I t  is  ava ilab le under license from B ritish  Teclinology Group (form erly NRDC). Programs can be 
developed, tested and run on ju s t one s in g le  board computer such as the In te l 80/20 g iv ing  a 
low cost development system with considerable input/output f l e x ib i l i t y .  Programs car: e a s ily  
be modified on a customer's s ite . BTG points out that versions o f  the software can be 
provided to su it anyone's s in gle  board computer with i t s  own input/output ch aracteris tics  and 
aldress spaces. The program extensions allow  fo r  d irec t control o f  peripheral devices, 
access to specified  manory areas, lo g ic a l operation and b it  manipulation. Speak to 
Ken Cunningham a t BTG on 01-730-9600. ( Financial Tiroes, 6 November 1981.)
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CAD/CAM

Computer-aided design and manufacture (CAD/CAM) has became one o f  the fa s tes t growth 
areas in  the computer industry; 10 years ago CAD/CAM was l i t t l e  knowi but has recen tly  
a ttracted  seme o f  the w orld 's  la rg es t companies. CAD/CAM was o r ig in a lly  developed fo r  the 
e lec tron ics  industry to  help design the increasingly complex microchips and printed c ir c u it  
boards. Most e lec tron ics  c ir c u its  are now so complex that they would be almost impossible to  
design without CAD/CAM. Tne CAD/CAM industry i s  dominated by teerican  suppliers. A handful 
o f  independent companies grew rap id ly  in  the U.S. through the 1970s, including Computer- 
v is ion , Applicon, Calma, and Autotro l. Computenvision g rea tly  outstripped i t s  r iv a ls  in  the 
second h a lf  o f  the decade. One o f  the reasons fo r  Oogputervisian's success was i t s  ea rly  
move in to  supplying CAD/CAM systems fo r  mechanical engineering. Both the aerospace and 
automobile industries were quick to  see the advantages o f  CAD/CAM. In  aerospace, CAD/CAM is  
p a rticu la rly  useful in designing the h igh ly complex surface shapes fo r  the best aerodynamic 
e f fe c t  while achieving the maximum strength fo r  the weight. In the automobile
industry the reduced lead times in  producing a new design, the a b i l i t y  to  simulate a 
c o ll is io n  on the computer and the opportunity to  avoid expensive mistakes in the building o f  
the prototype a l l  helped in  the rapid introduction o f  CAD/CAM. A l l  volume car manufacturers 
now use computer-aided design. BL has one o f  the la rg es t CAD/CAM systems in B r ita in .

Most o f  the independent suppliers o f  CAD/CAM systems have been bought by la rge  corpo
rations in the past two years. General E le c tr ic  o f  the O.S. bought Calma, and Schlumberger, 
the g ian t o i l  services group, bought Applicon, which resu lted in  speculation on how long 
Comoutervision would remain independent. McDonnell Douglas, one o f  the pioneering companies 
in the development o f  CAD/CAM fo r  i t s  own use in  aerospace manufacture, s e l ls  i t s  system to 
other companies. In ternational Business Machines has a f a i r ly  small share o f  the CAD/CAM 
market, but i t  has been advancing rap id ly .

In B rita in  there are about 60 organizations -  ranging from independent companies, s o ft 
ware houses, subsid iaries o f  la rge  companies to  management consultants -  which o f fe r  CAD 
serv ices  and systems. Most are very small compared with the IJ.S. companies. Quest 
Automation, which boasts i t  is  the la rgest independent European supplier o f  CAD/CAM systems, 
has recen tly  reported a lo ss  o f  £1.5m fo r  the h a lf  year to  August 1981. The main problem is  
i t s  very high research and developnent costs combined with weak sa les o f  i t s  la rg e r systems 
as companies de fer cap ita l investment because o f  high in te res t ra tes . Quest exports over 
h a lf i t s  turnover. Although i t  has substantial sa les  in  the Eastern b loc i t  does not s e l l ,  
a t present, in the U .S., which accounts fo r  60 per cent o f  the world CAD/CAM market. Quest 
has specia lized  in  the e lec tron ics  industry but recen tly  bought Gene3ys, a sn a il CAD/CAM 
company spec ia liz in g  in construction and arch itectu re, from the national Research and 
Development Corporation. Racal also has a CAD/CAM subsidiary (Redac) a lso spec ia liz in g  in 
supplying systems fo r  design o f  e lec tron ics  products uiiich is  o f  a s im ilar s ize  to  Quest. 
Most o f  the suppliers o f  turnkey CAD/CAM systems use a mini computer made by companies 
l ik e  DEC, Hewlett-Packard Data General, Prime and Perkin Elmer. The most notable exception 
is  Computervision which has developed i t s  own computer. Quest a lso developed i t s  own mini
computer a fte r  finding d e liv e ry  times from i t s  U.S. supplier rap id ly extended.

There has been considerable concern that B r itish  manufacturers are being slow to adopt 
CAD/CAM which may resu lt in lo w r  competitiveness with other countries. ( Financial Times 
Survey, 18 January 1982.)

European three-day CAD seminar set fo r  London

The f i r s t  European three-day seminar dedicated to the fundamental appreciation and 
awareness o f  CAD. "CAD in the drawing o f f i c e  -  what you mist know,” took place on June 29- 
July 1, 1982, in London, organized by Prodex Ltd. 79 High S treet, Tunbridge W ells, Kent. 
T e l: 0892 39664. Prodex Ltd. says i t  has been devised and developed s p e c if ic a l ly  to  s a t is fy
the needs o f  a l l  in industry, conmerce, and the professions, 1*10 would b en efit from a sound 
basic understanding o f  the to ta l CAD scenario. I t  w i l l  be o f  particu lar in te rest and value 
to anyone considering adopting some form o f  computer-aided design but tAio is  unsure o f  the 
issues to  be assessed, the correct ways to approach the problems o f  id en tify in g  th e ir  needs 
and matching a system to su it, o r how to overcome the associated financia l and soc ia l 
d i f f ic u l t ie s  o f  system implementation.

Automated software development

Automated software development i t s e l f  r e fe rs  to the ever-increasiaig number o f  programs 
that so lve a user's data-processing need3 d ir e c t ly  from a problem d e fin it io n , en t ire ly  
obviating h is or her reed to code i t  in a computer language. The problem d e fin it io n  i3  
usually derived in te ra c t iv e ly , from the user's or system ana lyst's  responses to computer
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Significant CAD/CAM numbers from Dataquest

1976 1980 1986
Estimated installed 
turnkey systems 1,000 4,000 24,000
Estimated turnkey 
system revenues $69 million $480 million $4 billion

Compound annual growth rate of CAD/CAM 
industry (1981-1986) 40%

Compound annual growth rate o* 
mechanical applications 45%

Compound annual growth rate of 
integrated circuit design 33%

Compound annual growth rate of 
architectural engineering construction 40%

Source: DATAQUEST, Inc.



terminal prompts that lead him through a complete d e fin it io n . Once that step is  performed,
tile auiCudiiC  so ftw are too l takes over, peiToimiug tlie task  that i s  u su a lly  uoiie by a  p io -
grammer -  translation  o f  that d e fin it io n  in to  a debugged program.

The customary process o f  developing an application-program consists o f  four d is tin c t 
steps: problem d e fin it io n , translation  in to  a computer language, debugging, and doc ¡men
ta tion . Generally, a system analyst s it s  down with the user and in terrogates him as to 
•oiiat sort o f  data oust be handled, how i t  is  to  be entered in to  the program, that sort o f  
information must be ava ilab le  on l in e , and what sort o f  reports must be generated fran the 
data base. For simple programs, users o ften  act as th e ir  own systems analyst; but fo r  
most serious applications, a professional is  required to  define the problem.

An example is  an inventory con trol system that might consist o f  the kinds o f  ob jects 
in  inventory, the lengths o f  th e ir  names, the format o f  th e ir  part numbers, and th e ir  price 
range, as w e ll as the means o f  d e liv ery  to  the warehouse, types o f  information that must be 
ava ilab le  to terminal operators, and the so rt o f  reports that the fron t o f f ic e  requires. I t  
is  then the system ana lyst's  job to  design the methods o f  entering information in to  the data 
base, processing i t  to  produce responses to  queries, and designing the necessary reports.

A fte r  these are approved by the user, i t  is  then the prograomer's job to translate that 
problem d e fin it io n  in to  a computer program that w i l l  implement the system analyst’ s design. 
I t  must then be debugged and tested extensively to  guarantee not only that i t  does what i t  is  
supposed to , but a lso that i t  does not do anything i t  is  not supposed to . These la s t  steps 
o f  coding, debugging, tes tin g , and documenting the system ana lyst's  design are the ones that 
automated application  software addresses.

By automating th is  tedious and error-prone process, a software house can increase i t s  
productivity many times. A lso, programs produced in  th is  way should be e r ro r- fr e e , e lim i
nating the need fo r  debugging and tes tin g . They are self-documenting, having b u ilt- in  
documentation fa c i l i t i e s  consisting o f  summaries o f  the data structures used, fu ll-blown 
ed itin g  fa c i l i t i e s  fo r  changes and o ften  annotated source code. ( E lectron ics , 2 June 1982.)

Computer networks

The computer user’ s dream o f  open systems connection, networks o f  computers made by 
d iffe ren t manufacturers, came a step c lo se r to  r e a lit y  la s t  week. Twenty computer companies 
headed ty  ICL, came out in support o f  loca l area network standards devised by the European 
Computer Manufacturers' Association (EGMA). The standards, vhich the association  approved 
two weeks ago, cover three out o f  the seven laye>~s needed fo r  open systems connection la id  
down by the International Standards Organisation (ISO ). The most important layer in the 
ECMA's standards is  the transport la yer . The new standard w i l l  enable data to be transferred 
between devices on separate networks over any type o f  cable. The other two layers the 
association has fixed  cover the physical connection o f  devices to  the cable and the transfer 
o f  data between devices on the same lo ca l area networks. The standards in  these areas cover 
only one type o f  network technology -  known as Carrier Sense M ultiple Access with C o llis ion  
Detection (CSMA/CD). This is  the technique seized on by a consortium o f the American 
companies, Xerox, In te l and D ig ita l Equipment, fo r  th e ir  jo in tly-developed Ethernet loca l 
area network. ICL has adopted Ethernet, and plans to  base two types o f  network operating 
a t d iffe re n t  speeds and over d iffe re n t  distances on CSMA/CD. Xerox, the prime mover behind 
Ethernet, had hoped to  have i t  adopted as a world standard by the In s titu tion  o f  E lec tr ica l 
and E lectron ic Engineers (IEEE) in America, but the IEE has decided to  include other systems.

One o f these is  the so-ca lled  token passing network, very d if fe re n t  fran CSMA/CD. This 
is  the technique that is  used in the predominantly B ritish  ring networks. ECMA appears to 
have ignored the ring networks. Pat Cohen, managing d irec tor o f  Logica VTS, a company that 
s e l ls  a ring system ca lled  Polynet, said that Logica, ICL and B ritish  Telecom were keen to 
"progress the adoption o f  standards to  other system areas". ECMA has also ignored what are 
ca lled  broadband networks -  high capacity networks using cable and equipment sim ilar to  those 
employed in conmunity te le v is ion . In broalband networks the cable frequencies are divided up 
to  provide hundreds o f  channels. To date they have been used mainly in fa c to ries  and 
un iversity campuses, but several manufacturers have produced systems fo r  o f f ic e s  based on the 
technology. ICL's managing d irector Robb Wilmot b e lieves  that i t  is  important to get the 
lower capacity networks standardized f i r s t ,  on the grounds that these could be incorporated 
into the broadband networks. ( New S c ien tis t , 1 July 1982.)
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Computer graphics

Computer firms are fa l l in g  themselves to  g e t in to  Wiat many foresee as the next d ig ita l 
bonanza: congiuter graphics. According to  enthusiasts, these pictures-on-a-computer-screen
w i l l  revo lu tion ize  everything fVcm industria l design through corporate-management techniques 
to  Hollywood movies.

Computer graphics have been around since the ea rly  19603, Wien researchers at Massa
chusetts In s t itu te  o f  Technology and General Motors, working indepindently, f i r s t  demon
strated ways o f  t im in g  a computer-linked cathode-ray tube in to  an e lec tron ic  sketchpad. The 
cannercial gold-rush started in  the la te  1970s, Wien m icro-electron ics brought h ign-quality 
c o lo ir  graphics within the budget o f  the average data-processing manager.

Now in te res t is  ruining a t  fev e r  p itch . Leading computer-graphics firms have been 
gobbled up by la rg e r  companies keen to  ge t in  on the a c t. In the past two years, United 
Telecommunications bought Megatek (which supplies disp lay screens and graphics software); 
Schlunberger bought Appiicon (W iich makes computer-aided design equipment); General E lec tr ic  
bought Calma (another CAD firm ) and Sanders, i t s e l f  a computer-graphics company, swallowed up 
weaker s is te r  CalComp. A dozen small new firm s have started up, mostly ru i by engineers 
leaving the b igger o u t f it s .  In ternational Data Corporation, a market-research firm in the 
United S tates, expects computer-graphics sa les  in  America to  reach $4.5 b il l io n  by 1984, up 
from around $1 b i l l io n  in  1979. ( The Economist, 17 A pril 1982.)

UK survey on hardware vs . software spending

Hardware spending slackens

Computer bureaux and the finance sector w i l l  be holding back on the expansion o f  th e ir 
hardware budgets in  the next 12 months, causing the o vera ll trend o f  expansion to leve l 
o f f .

In December 1981 72$ o f  bureaux and 62$ o f  managers in the finance sector expected 
increased hardware expenditure in  the next 12 months.

In the las  te s t  survey, on ly 39$ o f  bireaux and 53$ o f  managers in finance w i l l  be 
expanding th e ir  hardware budget. Some o f  the slack w i l l  be taken up by the engineering 
sectors and general industry Wiich, along with education and research, has been most 
restrained recen tly .

Engineering leaps fo r  software

The pattern o f  software purchasing w i l l  change over the next 12 months in lin e  with the 
changes in  hardware budgets.

Bureaux, formerly the leaders o f  software exansion, w i l l  drop r igh t back in th e ir demand 
fo r  software while engineering companies w il l  put on a spurt.

Software purchasing w i l l  be led by the process industry and public administration.

General industry w i l l  slow dowi i t s  increase in software purchasing compared with the 
past 12 months.
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The o ve ra ll picture is  one o f  s lig h t ly  diminished increase with concern that once 
managers have moved in the d irection  o f  purchasing packaged software, i t  is  almost impossible 
to go back to  ta ilo r in g  your own system. (Computing, 15 A p ril 1982.)

Spend ing on applications packages has fa llen  s ligh tly

Software course

The 1982 Group Training Course in Computer Technology (Software Course) w i l l  be con
ducted in  Tokyo from September 16 to December 16 by the Government o f  Japan in  collaboration  
with the Asia E lectron ics Union. The course is  part o f Japan's technical co-operation 
programs fo r  developing countries with a view toward c o n t r ib u te  to the upgrading o f  th e ir 
knowledge and techniques in th is  f ie ld ,  and to promoting fr ien d ly  re la tions  between those 
coin t r ie s  and Japan.

Arrangements fo r  the course are prim arily administered by the Japan International 
Co-operation Agency (JICA), but the Asia E lectron ic Union helps organize the course. The 
Union Secretaria t w i l l  draw up the curriculum, recru it instructors and teachers, make 
arrangements fo r  computer and classrooms, and prepare timetables, f ie ld s ,  and inspection 
tours.

The cost o f  partic ipan ts ' trave l to  and from Japan, th e ir  subsistence while in  Japan, 
and th e ir authorized tr ip s  in Japan w i l l  be borne by the Government o f  Japan. The expenses 
involved in organizing the course, including f ie ld  inspection tours, and remuneration fo r  the 
instructors and teachers w i l l  be paid by AEU. According to the contract, JICA grants AEU a 
subsidy to  meet the expenses o f  running the course. UNESCO supports the program and grants a 
p a rtia l subsidy.

The Government o f  Japan has selected the fo llow ing com tr ie s : Bangladesh, Burma,
Indonesia, Malaysia, Nepal, Pakistan, Rep. o f  Korea, Singapore, S ri Lanka, Thailand, Peoples 
Rep. o f  China, Iran, Jordan, Saudi Arabia, Turkey, B o liv ia , B razil, Mexico, and Nicaragua.

Applicants must acquire the respective government's nomination, and the government must 
tnen forward the nomination from (Form A3) to  the Government o f  Japan through the Embassy o f  
Japan in the country not la te r  than July 31, 1982.

Purpose

The purpose o f  the course is  to introduce participants to  advanced knowledge o f  computer 
software and techniques and practice in programming so that they may be able to lead other 
prcgranroers in th e ir  own country. The course comprises advanced COBOL program ing, app li
cations, system design, and practice.

Q ualifications

Applicants are to : (1 ) be nominated by the government o f  th e ir  own country in  accor
dance with the procedures; (2 ) have fa i r ly  good knowledge and experience (preferab ly not 
less  than three years as programmers) in  COBOL and FORTRAN progranmir*; (3 ) have a suf
f ic ie n t  command o f  spoken and written  English; (H) be preferab ly under th ir ty - f iv e  years 
o f  age; (5 ) be selected according to  th e ir s c ie n t if ic  and professional carreer; and 
(6 ) be in  good health, both physically and mentally, to  indergo the course o f  tra in ing.
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Tentative Program

1. Orientation: September 16-25, 1982

(1 ) General Orientation,
(2 ) Lectures on Japan,
(3 ) Sightseeing in  Tokyo.

2. Lectures and Practice: September 27-December 16, 1982

(1 ) System Design: System analysis, Program planning, Data management, Personnel plan
ning

(2 ) Operating System: Introduction to  the operating system; Introduction to  the job
control program fo r  COBOL programing

(3 ) COBOL: Introduction to  COBOL syntax; Programming -  F i le  maintenance, Table search,
Sort and merge; Introduction to  the online COBOL program

(4 ) Application: PERT/TIME, PERT/MAN -  POWER; S ta t is t ic s , tabulations, census, data
entry system e tc .;  Information re tr ie v a l; Lee t ir e s  on: Government computerization
and computers used in banking, industries e tc .;  Observation v is i t s  and tours.

A group train ing course in  advanced informatics w i l l  be held in Tokyo in  Janiery 1983.
Further information on the advanced course w i l l  be made public la te r . ( AEU, June 1932.)

Educational Software

Educational software market i s  to  reach $8.7 b i l l io n  in  1990 according to  the report, 
Educational Software fo r  Personal Computers, (No. 1502), the f i r s t  in  S tra teg ic  In c . 's  new 
Personal Computer Information Service. The education market is  defined as including schools 
and co lleges , industria l and business tra in ing, and individual study. As v i r t i r l l y  every 
subject commonly taught is  a candidate fo r  computer assistance, co irse  material now ava ilab le  
on computer-controlled in te rac tive  videodisc systems includes typing courses, language 
tra in ing , automotive mechanics, computer programming, and even b a lle t , a l l  coming about 
through the combination o f  advancing technologies, including: personal computers, software, 
lo ca l area networks, and videodiscs.

More than one quarter o f  US public schools are today using personal computers regu larly 
in  instruction . Camegie-Mellon University has announced i t s  plan to g iv e  every enterin '- 
freshman, no matter what h is o r  her major, a personal computer fo r  use in a l l  courses. Xerox 
has discussed i t s  long-range plan to create a computer -  "the s ize  o f a book" -  with high 
resolution  d isp lay and more mass storage than an individual can today envision f i l l in g .  
"While i t  may require another ten years to  re a liz e  the hardware goals o f  th is p ro jec t, the 
software is  already well-developed," according to  S tra te g ic 's  Mr. Cherlin.

The report says that the US tra in ing market, now estimated a t $6 b il l io n  a year, is  
showing the fa s tes t growth in computerized instruction . The m ilita ry , another large scale 
user o f  computer-aided instruction and in te ra c tive  videodisc, has reported that the army 
is  even modifying the popular arcade game "Combat Zone" to tra in  tank gunners.

In the next f iv e  years, computer-controlled videodisc players w i l l  be sold d ire c t ly  
to considers as educational programs and videodiscs p ro life ra te . More than 250,000 systems 
are expected to be in  use by 1985. The report points out that t r ia ls  o f  videotex services 
in  B rita in , Europe, and in the US have made c lea r the considerable demand fo r  educational 
m aterials, with some 405 o f  videotex t r ia l  users voicing th e ir  demand. Today, 10t o f  the 
a c t ie l  usage on various experimental systems already involves educational m aterials.

In addition to  preprogrammed courses, textbooks in  mathematics and engineering are being 
w ritten  in APL (A Programming Language), which can double as a notation fo r  mathematics. 
With such texts, every statement can be entered d ir e c t ly  on a computer and then executed.

At s t i l l  another le v e l,  the LOGO language (developed a t  MIT) is  designed to be usable 
by elementary school ch ildren. The premise underlying LOGO that children should learn by 
instructing the computer instead o f  having the computer teach them. Since a person's pre
ferences and lo y a lt ie s  are la rge ly  determined by the f i r s t  system he or she uses, the report 
emphasizes that i t  is  more important than ever fo r  a l l  computer companies, not ju st those 
presently manufacturing personal computers, to evaluate th is c r it ic a l  market o f  f ir s t- t im e  
computer users. ( Information H otline, March 1982.)
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French Government orders micros fo r  secondary schools

The French Education M inistry has placed an order fo r  2,200 microccmputers as the f i r s t  
step towards a fin a l to ta l o f  4,400. The order marks the intention o f  the governnent to 
rev ive  a school equipment programme vhich i t  suspended a fte r  taking o f f ic e  la s t  Sumner. 
Education M inister Alain Savary now seems l ik e ly  to  carry out "Operation 10,000 Micros" 
launched by h is  predecessor, Christian Beullac, dining the presidency o f  Valery Giscard 
d ’ Estaing. The nunber o f schools involved is  now l ik e ly  to  be only 100. But the le v e l o f  
orders from computer manufactures w i l l  reach the sane le v e l as uider the la s t  governnent. 
The ob jective  o f  "Operation 10,000 M icros", which appears to  have been adopted by the 
governnent, i s  to use computers and lin e  printers as aids fo r  teaching languages, h istory , 
geography and mathematics. Daniel Gras, a M inistry o f  Education o f f i c ia l ,  announced that 
tra in ing centres, each equipped w ith a score o f  computers, w i l l  a lso be opened th is year to 
tra in  200 teachers by Christinas. 6,000 microcomputers are scheduled fb r in s ta lla tion  in 
French schools by the end o f  1982. (Computer Weekly, 11 March 1982.)

:A micro in  every UK school'

The respons ib ility  fo r  provision o f  school microcomputers in  Bigland, te le s  and Northern 
Ireland l i e s  with the Department o f  Industry. Every secondary school is  en titled  to h a lf the 
cost o f  one o f  two machines, the BBC computer o r the Research Machines 3802. The Do I  has a 
budget o f  £3m fo r  th is  purpose. By the end o f  the year, i t  is  expected that almost every 
school w i l l  have taken advantage o f  the schane, although most schools b e lie ve  that a s ir ^ le  
machine is  inadequate. The in tention  now i s  to  extend the schane to  primary schools but 
f in a l d e ta ils  have not yet been worked out.

tech school applying fo r  a Do I  micro grant has to  make a t lea s t two teachers ava ilab le 
fo r  in -serv ice  tra in ing at one o f  14 regional information centres established by the Depart
ment o f  Education and Science. The DES i s  providing £3.5m a year over three to four years to 
help set up centres which w i l l  o f fe r  tra in ing , information and act as points o f  contact fo r  
school microcomputing. The cost o f  the centres i s  met partly  by the lo ca l education
authority and partly  by the DES. The EES has the principal resp on s ib ility  fo r  the p ractica l 
side o f  educational computing -  techniques o f  computer-aided instruction , educational
software and so on. A l l  lo ca l school microcomputing ventures have now been subsumed by the 
DES Microccmputers in Education Programme. The Scottish  Education Department has made 
broadly s im ilar provision. ( Financial Times) .

500 Apples in Ir is h  secondary schools

Over 500 Apple I I  computers have been in sta lled  in  Ir ish  secondary schools uider the 
f i r s t  two phases o f  the Department o f  Education's scheme fo r  the provision o f  computers fo r  
post-primary education.

Apple estimates that over 25,000 pupils w i l l  partic ipate  in computer studies using th is 
computer in  1982. Back-up i f  cm the computer company includes the provision o f  Level 1 
serv ice  centres and train ing seminars fo r  teachers.

And in  Cork, Apple began production o f  the controversia l Apple I I I  in  March. Tb date, 
over IR£13 m illion  has been invested by Apple in the Cork operation vbich supplies c lose 
to  one th ird o f  the en tire  European market fo r  micro-computers. Exports markets include 
Bigland, Germany. France, Holland, Denmark, I t a ly ,  Spain, Canada and Australia. (Technology 
Ire lan d , June 1982.)

Programming at arm's length, or how to slash people costs*

No DP manager need3 raninding o f  the ever increasing costs o f  his s t a f f ,  ford  ware costs 
may be plunging but sa la ries , fr in g e  ben efits , national insurance, pensions and other people 
related costs continue to grew, tony solutions are being tr ied  in attempts to resolve th is  
problem. F o r th  generation languages such as SQL, ADF and Focus are beginning to produce 
large productivity gains. Struct r e d  analysis, design and programming techniques are leading 
to  anoother development p rojects and reduced systems maintenance. Data administration 
together with the use o f  a DBMS does elim inate much duplication o f  e f fo r t .  But fo r  a l l  th is , 
the application backlog remains, end users are tempted into trying to do th e ir own thing on a 
mini or micro, and people costs s tead ily  climb. Non-proced.ral languages and system building 
by end users may w ell be the answer in the long term. To make an immediate impact, a t  lea s t 
on the programming backlog, there is  an a ltern a tive  strategy: send the work to vbere costs
are substantia lly lower and qu ality  people are ava ilab le .

#by Ian Palmer, an independent consultant and co-author o f  Computer Weekly's successful 
Data Analysis ser ies , now ava ilab le  in book form.
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In several Third World com tr ie s  there labour costs are a quarter European rates, 
there is  a substantial pool o f  under-employed university graduates. The Idea is  not new. 
Large volume data preparation jobs have been exported to such com tr ie s  as Thitan and the 
Philippines fo r  many years. A good example o f  the arm 's-length production o f  software has 
been the co-operation between Burroughs and Tata, In d ia 's  la rges t industria l firm , uhich now 
has a substantial software subsidiary.

Not a l l  programming projects are suited to  being handled in  th is  way. The c r i t e r ia  fo r  
program coding to  be handled ranotely muist be considered:

-  The system design and spec ifica tion s  muist have been fu illy va lidated  and approved by 
user management. In teraction  should not be necessary between end user and program coder, as 
th is  is  c le a r ly  not p rac tica l.

-  The program structure, design and specifica tion s must be rigorous and complete. In 
other words there should be no scope fo r  imagination or in it ia t iv e  on the part o f  the program 
coder.

-  The strategy fo r  program and system testing must be c lea r ly  la id  out, and ca re fu lly  
designed tes t data suippl ied .

These princip les imply a c lea r separation o f  design (the a rch ite c t 's  ro le ) from coding 
(the task o f  the construction worker). They imply standard management approval stages and 
quality con tro l. They ce rta in ly  imply a c lea r analysis and design methodology, with good 
documentation standards. The ob jec tive  o f  these c r ite r ia  is  to minimise ccmmuruicatior. 
between the design team and the construction. But even with the best methodologies and 
diagrammatic techniques no sp ec ifica tion  can be proved to be ve te r t igh t. P ro jec t organi
zation  should allow fo r  one o f  the head designers to spend some time with the coding team, 
ensuring that there is  no mis-ccnmunication in  the sp ec ifica tion . This is  best done a fte r  
the coders have had a few weeks to study the spec ifica tion s and to  organize the sharing o f  
the work between the members o f  the team. S im ilarly , once the system is  complete and 
conforms to  the resu lts specified  with the supplied data, the p ro jec t budget onould allow  fo r  
a t le a s t  the coding team leader to in s ta ll tins new system in the user environment and to be 
present during uiser acceptance testing and performance evaluation.

This in ev itab le  overhead in terms o f  trave l and communication costs means that there 
is  a minimum s ize  o f  p ro ject which can be handled in  th is vey. I  have found chat on the 
basis o f  the costs in  India deta iled  in  Figure 1 and assuming comparable in-house costs o f  
$130 per day, the minimum s ize  o f  a p ro jec t is  o f  the order o f  s ix  man-months.

The selection  c r it e r ia  fo r  a remote softwear development location  include:

1. The a v a ila b il ity  o f  programming s t a f f .  Is  there a pool o f  experienced programmers or 
graduates o f  a high standard, as would be expected in  a major canmercial c ity  with one or 
lucre leading u n ivers ities  o r technological institu tes?

2. The a v a ila b il ity  o f  compatible hardware. Are there campujter centres o r in s ta lla tion s  
with time to spare, .-erning an operational environment (such as operating system, DBMS, TP 
monitor) id en tica l with that under uhich the new app lication  w i l l  run?

3. Communications fa c i l i t i e s  with Europe. Are telephone, te lex  and te le fax  lin es  and 
equipment ava ilab le, and i f  so are communications good or are there endless delays in making 
a connection?

Travel connections with Europe or America. Is  there an international a irport nearby 
with frequent, re lia b le  d ire c t  f l ig h ts  to  London or some other convenient centre?

5. Infrastructure and buusiness f a c i l i t i e s .  Is the location  geared to  multinational 
canpanifca with adequate o f f ic e  accanmodation, banking, e lec tr ic ity  supply, water supply, 
security, e tc .?

6. Quality o f  l i f e  fa cto rs . Is  the location  w ell served fo r  transport, personal accom
modation, shopping, recreation , o r  w i l l  there be d i f f ic u lt y  in  a ttracting s t a f f ,  p a rticu la rly  
management s t a f f ,  from Europe?

7. P o lit ic a l s ta b il it y  and maturity. I f  a long-term view is  being taken, does the country 
have a stab le goverrment with the prosperity o f  the people on the increase, o r  is  i t  riddled 
with bureaucracy, corruption and h o s tility ?
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Among the countries worth considering are India, S ri Lanka, fe la y s ia , Thailand, the 
Ph ilippines, Taiwan and South Korea. Figure 2 provides some comparisons fo r  four countries 
I  have studies personally. Singapore i s  not included; labour costs are already too  high.

The a v a ila b il ity  o f  experienced DP professionals is  highest in India . India and 
S ri Lanka both produce la rge nunbers o f  graduates, who do not find i t  easy to  obtain employ
ment matching th e ir  in te llec tu a l a b i l i t y .  Note that ir. establish ing a software factory where 
the emphasis is  to  be on coding and certa in ly  not imaginative design, i t  may w e ll be best 
to tra in  recent graduates around the methodology and standards to he used, rather than 
attempting to re tra in  more experienced programmers.

I t  was in  the Ph ilipp ines that I  foind the grea test enthusiasm fo r  partic ip a tin g  in 
foreign  programming pro jects . For example, one c f  the la rgest software houses and computer 
bureaux in Manila (w ith some 300 s t a f f ) , i s  keer. to  partic ipate  in  software product devel
opment, o ffe r in g  to share the investment by undertaking the coding and tes tin g  a t no cost 
in return fo r  a roya lty  on eventual sa les . Another i s  able to undertake prcgi'amsing projects 
a t a fixed  p rice , but th is  is  based on costings o f  less  than $70 per day.

A bonus is  provided by the goverrxnent incentives o ffe red  to  encourage Western companies 
to  introduce th e ir  s k i l ls  and to  provide employment. In Singapore incentives have gone so 
fa r  as to include a 70$ subsidy on fees paid fo r  tra in ing seminars, and even a s im ila r sub
sidy on consultancy pro jects

Most other countries have a zero o r very low corporate tax ra te fo r  the ea rly  years in 
the l i f e  o f  a fore ign  subsidiary. Most have a du ty-free zone where industries can be estab
lished; a l l  necessary equipment, such as computers, imported fre e  o f tax; modern accom
modation and services supplied; and where, in  theory a t lea s t, red tape is  cut to  a minimun.

The Santa Cruz E lectron ics Export Processing zone near Bombay is  one o f  the longest 
established. (Figure 1 ass tines use o f  SEEPZ f a c i l i t i e s ) .  Other zones include Bataan in  the 
Philippines and a newer s i t e  near Colombo in  S r i Lanka. (Reprint o f  fu l l  a r t ic le  by 
permission o f  Computer Weekly. )

Program m ing
costs in India

(D ollars
P «r

annum)
la b o u r  C os ts :
Basic  S a la ry  . ’ ,700
A cco m m .
A llow a n ce 900
M ed ica l ISO
V aca tion 230
T r a v e l A llo w a n ce ISO
R etirem t. Fu n d 270
T ra in in g 400

T o ta l V00
O ve rh e ad s (sh a red

betw een  30
p rogam m ers ):

M anager?.!. C o s ts 930
A dm in . S ta ff 620
A cco m m od a tio n 700
S erv ic es 760
Supplies 330
T e le c o m m u n ica tio n s  830

T o ta l 4,070

Annual C o s t  per
P rog ram m er $8,870

D a ily  C ost $38 .SO

A comparison of four low-cost countries
IN D IA M A L A Y S IA P H IL IP P IN E S S U  L A N K A

P ro g ra m m er ’s m o ? *M y
$800 $450 ?w a ge $225

C o m p u te r  in sta lla tion s 900 111 415 32

S o ftw a re  h ou ses ) 15 23 2

C o m p u te r  bu reaux } 10 28 2

A v a ila b il ity  o f  s ta f f g o o d co m p e tit iv e lim ited n eed
tra in in g

In c o m e  tax  on  fo re ig n
in ves to rs 7 .5% 0% 0% 0%

fo r fo r fo r fo r
5 yea  n 8 jrcars 10 y ea rs 25 yea rs

M a jo r  fo re ig n  
in flu en ces

B ritish  U  
Russian

B ritish  &  
A m er ica n

A m er ica n B ritish

Figure 2 Foaorsin esuiblishing a software factory.

F igu re  /.
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LEGISLATION

Data banks: Right to privacy

Following the adoption o f  the European Parliam ent's resolu tion  on the righ ts  o f  the 
individual with respect to  data processing, i t  now seems that the European Conmission may 
w e ll s ta r t  work on d ra ftin g  le g is la tio n  to  p ro jec t the con fid en tia lity  o f  information held in 
data banls.

Raspect fo r  the in d iv id u a l's  privacy has become a matter fo r  in ternational organizations 
l ik e  the EEC and the Council o f  Europe because o f  the increasing amount o f  information which 
is  passed across national borders fo r  processing or storage. The fea r is  that countries 
without sa tis fa c to ry  le g is la t io n  on the subject might become information "havens", analogous 
to o ffsh ore banking centres, remote from the ju d ic ia l control o f  the c o ir  try  o f  o r ig in . 
(Nature, 15 A p ril 1982.)

UK

Conference on computer law

A two-day conference was held on 19/20 May in  London to  cover aspects o f  the law that 
have been a ffec ted  by the p ro life ra tion  o f  computers through government, commerce and indus
try . One day dea lt with new or proposed le g is la t io n  and the second day covered p ractica l 
matters with precedents fo r  contracts, licen s in g  agreements and presentation o f  evidence. 
For more d e ta ils  please w rite  to  School o f  Business Administration, 5 El wick Road, Ashford, 
Kent TN23 IPD.

Software piracy

"Software piracy is  a m ulti-m illion  d o lla r  problem and t i s  ge tt in g  worse. The value o f  
i l l e g a l  software copied and sold by p irates may eo »a l the value o f  the leg itim ate software 
market," according to Mr. Gervaise Davis, General Counsel fo r  D ig ita l Research In c ., and a 
sp e c ia lis t  in  software copyright law. "The basic problem is  that there is  a c o n f l ic t  between 
high technology and property law. the le ga l system was just not designed to deal with 
property that can be recorded on a magnetic d isk ."  Mr. Davis suggests that the same type o f  
copyright problans w i l l  soon a rise  in  biotechnology.

The p irates  have become a major headache and expense fo r U.S. software houses, D ig ita l 
Research, l ik e  several o f  the major software producers, now has a s t a f f  o f  le g a l experts to 
handle the task o f  tracking down and taking action against the i l l e g  copiers o f  the ir 
products.

Micropro In ternationa l, which publishes Wordstar, one o f  the most popular word process
ing systems fo r  personal computers, o f fe r s  a reward to anyone supplying information leading 
to the p ira tes . Last month th e ir e ffo r ts  paid o f f  when what is  believed to  be the f i r s t  
court room te s t o f  the 1980 amendment to  U.S. copyright law which made software subject to 
copyright. The Federal D is tr ic t  Court in San Francisco granted an injunction against a 
company ca lled  Dataforce prohibiting i t  from copying microcomputer software. ( Financial 
Times, 22 A p ril 1982.)

INFORMATION TECHNOLOGY

Send more b its

The age o f  e lec tron ic  mail is  about to dawn in Europe, not tra d it io n a lly  the leader in 
new information and communications technologies. Before the year is  out, most European 
telecommunications administrations are expected to  introduce a new international standard 
that w i l l  a llow  word processors to  canon ic ate with each other through ex is tin g  telephone and 
data transmission networks.

With i t s  penchant fo r  confusing names, the information technology community i s  ca llin g  
the new serv ice  " t e le te x " .  I t  is ,  however, a fa r  cry from te le te x t , the broadcast informa
tion  serv ice . Teletex is  e ith er a sophisticated form o f te lex  or a standard that allows 
computer terminals to canon ica te with each other.
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The te le te x  standard was adopted by OCITT, the in ternational teleccmmwications 
standards agency, a t  the end o f  la s t  year. Europe's enthusiasm fo r  i t  stems from the present 
d i f f ic u lty  o f  link ing incompatible word processors over te lecom u iica tions  lin ks . The United 
States, which might be expected to  be the la rg es t market, i s  reluctant to  adopt the standard, 
ch ie fly  because the a lready-large word processor market mates i t  w orth te ile  fo r  manufacturers 
to adopt th e ir  own ccmnunications standards. Canada, however, i s  not showing i t s  neighbour's 
reluctance. I t  a lso  plans to  introduce a serv ice  th is  year.

The serv ice  to  be launched throughout Europe th is  year w i l l  be re la t iv e ly  simple, but 
a facs im ile  standard is  expected la te r . B r itish  Telecom's serv ice  w i l l  in i t ia l l y  be su itable 
only fo r  communicating between te le tex  machines through e ith e r  the public telephone or 
packet-switched data networks. However, the serv ice  i s  expected to  expand in  1983 to  allow 
commnications from te le tex  to  te lex  machines.

The Federal Republic o f  Germany (FHG), viiich introduced i t s  own te le te x  standard in  part 
compatible with the in ternational standard, has already la ir  ed a serv ice . Manufacturers 
that have supplied to the FRG market, however, may not be able to s e l l  th e ir  equipment in  
other countries without f i r s t  modifying i t  fo r  other networks. (Nature, 27 May 1982.)

B ritish  Government ou tlines IT  spending

By 1983-84 the government w i l l  be spending tw ice as much on information technology pro
grammes as had been planned by the la s t  government, Patrick  Jenkin, Secretary o f  State fo r  
Industry, claimed in the Commons. He to ld  MPs that the suns coomitted by the government 
were £70 m illion  in  1980-81 and £91 m illion  in  1981-82. This included support fo r  micro
e lectron ics  development and application  p ro jec ts , development o f  IT  products and processes, 
and space research and development. Cash a lloca tions  fo r  the next three years stood at 
£134 m illion  fo r  1982-83, £165 m illion  fo r  1983-84 and £168 m illion  fo r  1984-85. In addition 
to p rojects already announced, the money would go on new schemes fo r  f ib r e  op tics , computer- 
aided design manufacture, robotics, f le x ib le  manufacturing systems and o f f i c e  automation, as 
w e ll as micros fo r  general p rac tition ers , the micros in  schools scheme, IT  centres and the 
small engineering firms investment scheme. (Computer Weekly, 24 June 1982.)

Information technology down on the farm

B r ita in 's  agricu ltu re m inistry i s  helping fanners g e t  to  grips with information tech
nology in  the shape o f  B ritish  Telecom's P reste l serv ice . The m inistry has provided about 
2000 "pages" o f  information on P re s te l '3  confuters, and is  helping in  t r ia ls  to make te le 
v is ion  sets adapted fo r  P reste l ava ilab le  to farmers.

The M inistry o f  Agricu lture, F isheries and Foods (MAFF) has been in  the P reste l business 
fo r  some time. I t  took on the 2000 frames Wien Preste l began public serv ice  in 1978. I t  
followed that in 1979 by running a small t r ia l  on 10 farms in Norfolk . In 1980 i t  started 
another experiment, supplying 30 farms in the Midlands with sets . There are now about 500 
regular agricu ltu ra l users o f  P res te l: 350 on farms and in associated businesses, and 150 
in the food and drink trade. The m inistry i s  trying to  spread the serv ice  s t i l l  wider. 
Certainly the scope is  there -  there are about 200,000 farms in  B rita in .

But what do farmers gain from using such an incongruous piece o f  technology down on the 
farm? To many peop le 's  surprise, the modem farmer i3  not the sagacious man o f  the earth to 
whom natural d isasters are o f  no more consequence than a f l a t  ty re . His business is  now so 
bound up with pestic ides, herbicides and other chemicals that e ith er boost o r r e s t r ic t  growth 
-  r.ot to  mention the rapid changes in  prices o f  commodities -  that he needs masses o f  up-to- 
date information. (New S c ien tis t, 3 June 1962.)

ROBOTICS

Where robots are used

The most fam ilia r robot application  is  car production. The works o f  la rge manufactures 
have become ver itab le  breeding grouids fo r  sophisticated robots Wiich track car bodies along 
moving conveyor lin es  while spot welding panels together. M ultiple welds are accomplished 
in short cyc le  times and the w i t s  automatically adjust th e ir  speed o f  operation to account 
fo r  varying l in e  speed. Tooling, consisting o f  spot welding equipment, in the region o f 
45 kg is  manipulated e f fo r t le s s ly  inside body sections. The phrase "handbuilt by robots" is  
becoming synoncmous with r e l ia b i l i t y  and quality  in  the automobile trade.
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M aterials handling is  another area where robots can be successfu lly employed. Loading 
and unloading o f  machine too ls  i s  a typ ica l case. The h os t ile  environnent o f  a foundry wnere 
hot castings have to be handled is  id ea lly  suited to  automation. Welding and paint spraying 
requ ire a higher degree o f  soph istication  o f  the unit but these processes are s t i l l  catered 
fo r  with ease.

Robots are not en tire ly  concentrated in automobile plants. Many have found th e ir way 
in to  anall and mediun sized manufacturing companies. In one case, the consistency and speed 
o f  a robet welder ju s t if ie d  the investment; welding time was reduced by a th ird  on most jobs 
and by a fa c to r o f  10 on some, u iiile  pos itiona l accuracy within 0.25 nm was possib le. The 
production quantity in  th is  application  was 5,000 units per annun.

Planning a robot application  i s  complex and involves many fin ancia l and technical con
siderations. The particu lar process must be examined and i t s  s u ita b ility  to  automation 
ascertained. D ifferen t equipment caters fo r  low accuracy curve motion (spray pa in ting), 
gripping (machine loading) or high position ing accuracy (assembly). Prelim inary selection  o f  
a robot may be made using the parameters already discussed. When a short l i s t  o f  a lte r 
natives has been id en tified  i t  is  qu ite probable that fe a s ib i l it y  tes ts  w i l l  be required 
e ith e r  a t the suppliers o r  by an independent consultancy body.

There is  a growing trend to  shorten the considerable and laborious process o f  checking 
equipment s u ita b il ity  by the use o f  computer-aided design. In teractive  graphic simulation o f  
the workplace is  possible to a llow  assesanent o f  robot cap ab ilit ie s  and optimisation o f 
investment.

One feature o f  the industria l use o f  automation which mast not be neglected is  sa fety . 
The apparently unpredictable and random motion o f  robots is  hazardous fo r  maintenance 
personnel, adjacent workers and onlookers. Suitable barriers are mandatory and where 
possib le equipment should be inmobilised before access.

Manufactures should not b e lieve  that robots are the exclusive domain o f  high volume 
producers. This concept could lead to the fa ilu re  o f  our industry to  keep abreast o f  modem 
technology and maintain competitiveness. The evidence pointing to  a rapid acceleration  o f 
robotics i s  inescapable and i t  is  s ign ific an t that despite the recession, investment world
wide continues at a high le v e l .  The trend has been w ell recognised in The Federal Republic 
o f  Germany and B rita in  where government backed development programmes have started.

The cost o f  the technology both in economic and soc ia l terms, w i l l  be considerable. 
However, i f  companies do not face up to the in ev itab le  challenge they could f a i l .  Others, 
fo r  example the Japanese who have already adapted, have a stable and lew price policy and an 
enviable standard o f  l iv in g . (Technology o f  Ire land , June 1982.)

World: Industria l robots in p lace, end-1981 (units)

Japan 10,000
US 5,000
W. Germany 2,300
Sweden 1,700
UK 713
France 600
I ta ly H50
Other Western countries 1,500

Source: B ritish  Robot Assn.
(Technical Survey, 10 A pril 1982.)

World robot count growth. 1985 & 1990

Japan
1985

1‘57350
1990

2^7500
US 7,715 31,350
W. Germany 5,000 12,000
Switzerland 600 5,000
Sweden 2,300 5,000
Norway 1,000 2,000
UK 3,000 21,500
Poland 200 1,200-1,500
Denmark 110 250
Finland 950 3,000
Belgium 150-200 -
Yugoslavia 100-150 300

Source: Robot Inst o f America
(Technology Update. 19 June 1982.)
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n i x i i u i i  t v w u a  ujr i j ? c .  j.xi utic uojt

Sales o f  robots in the US could more than double over the next two years, and increase 
by a facto r o f 10 by 1992, according to a report by US based research agency International 
Research Development*. IRD predicts that robot sa les in  the US w i l l  be $315 m illion  in  
1582, g iv in g  an in sta lled  base o f  11,300 units. By 1984, sales w i l l  reach almost $640 
m illion . Ten years on, in  1992, IRD predicts sales over $4 b il l io n , a t constant 1982 values, 
with almost one m illion  robots in sta lled . The US manufacturing industry is  taking to robots 
on an increasing scale, says IRD president Kenneth Bosonworth. He c ite s  worries about 

? in ternational competitiveness, esp ec ia lly  with Japan, as the major reason fo r  th is .

Robots at Ford Motor

Ford Motor plans to  have 4,000 robots a t work in  i t s  US plants by 1990 and has formed a 
center to  develop uses in Dearborn, Mich. The firm  has acquired a building to experiment 
with uses and to  tra in  employees to program, maintain and operate robots. Ford reportedly 
has 300-400 robots new operating, mainly welding, and loading/unloading parts. (Am Mtl Mkt, 
22 February 1982.)

More Pol aid  fo r  robotics companies

The B ritish  Department o f  Industry's support fo r  f le x ib le  manufacturing is  a lo g ica l 
extension o f  i t s  involvement in  robotics, but th is  time with the enphasis on firms involved 
in smaller production runs. Up to now automation in the factory has been centered la rge ly  
upon robotics and the undeniable cost and speed advantages they can bring. However, the 
robot is  not a genera lly applicable to o l, since the m ajority o f  fa c to ries  are not concerned 
with turning out hundreds o f  thousands o f  id en tica l products. Firms making lim ited runs o f  
products o r making several d iffe ren t products a t the same time need greater f l e x ib i l i t y  and 
i f  the benefits o f  computerised techniques are to  be used they need to be applied to machine 
too ls  and batch work. A typ ica l f le x ib le  manufacturing system (FMS) is  controlled  by a 
central on-line computer linked to work stations and m. chine too ls  and provides a process 
control f a c i l i t y .

Announcing the scheme, M inister fo r  Information and Technology, Kenneth Baker, said that 
£60m had been allocated o ffe r in g  50 per cent grants fo r  consultancy studies and a th ird  grant 
towards development costs. He emphasised that the scheme is  se le c tive  and applicants' 
projects should have 'innovatory fea tu res '.

About £25m o f the grant is  coming from the Science and Technology Act and th is  w i l l  be 
used to ass ist h igh-risk  projects. The robotics assistance scheme has been regarded with the 
introduction o f the FMS support and robotics grants w i l l  now also be one third development 
costs, rather than one quarter. (E lectronics Weekly, 16 June 1982.)

French robots in  space

Since the exploration o f space started in  the 1950s, the argunents have raged over 
whether people or machines should do most o f  the work. P ierre  Morel, deputy d irector general 
o f the French national space agency, has no doubts over the matter. Morel's pet p roject is  
ca lled  S o laris , though he prefers to c a l l  i t  a "concept" because a lo t  o f  the d e ta ils  
are s t i l l  undecided. Solaris  is  an orb iting platform on which automated systems such as 
robots w i l l  work. These w i l l  dock the platform with other orb itin g  space hardware such as 
s a te l l i t e s ,  perhaps to inspect or repair them. Later on, more advanced robots could perhaps 
construct la rger platforms, or even form the workforce in the f i r s t  space fa c to r ies . 
(New S c ien tis t , 18 March 1982.)

Japanese rot ts in Lancashire (UK)

I f  proof i3  needed that Lancashire is  at long la s t  managing to  shed i t s  chimney- 
blackened 19th century image, i t  is  to be found at the Central Lancashire Development 
Corporation's industria l s ite  at Walton Simmit on the outsk irts o f  Bamber Bridge.

*The Robot Explosion, IRD, 30 Hi{ÿi S treet, Norvalk, CT 06851, USA. 151 pp. 
(Computer Weekly, 24 June 1982.)
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High technology i s  the keynote o f  the v*iole development operation being orchestrated by 
the corporation. M icroelectronics, con trol systems, and heat and flu id  forming o f  exotic  
metals -  among than titaniun fo r  the defence and a irc ra ft  industries -  are some o f  the 
ex isting  examples. But the la te s t  a r r iv a l, Dainichi Sykes Robotics, does more than simply 
extend the parameters o f  high technology in  the area. I t  puts Lancashire in the very fo re 
fron t o f  viiat w i l l  certa in ly  be a crucia l element in  the re v ita lis a tio n  o f  much o f  B ritish  
industry.

Dainichi Sykes is  the outcome o f  a ixiique agreement on British/Japanese co-operation in  
the f ie ld  o f  robot manufacturing. Dainichi K ito  is  one o f  the world 's leading industria l 
robot manufacturers. The £125 m illion  a year turnover Sykes Group, in  B rita in , has major 
engineering and o i l  in terests . The group's partnership in Dainichi Sykes represents an 
important breakthrough since i t  is  the f i r s t  time that the Japanese have been prepared to 
transfer robot technology to  a B ritish  company. At present a range o f  ten d iffe re n t  
Japanese-made robots are ava ilab le  through the Lancashire-based operation. Assembly and 
u ltim ately manufacturing stages w i l l  fo llow , with an eight acre s it e ,  adjoining the company's 
present premises, reserved fo r  th is  development programme. But i f  the robot technology i s  a t 
present exc lu sive ly  Japanese, i t s  applications to industria l processes are being designed and 
developed in Lancashire. The range o f  robots already ava ilab le  can perform a va r ie ty  o f  
complex operations in manufacturing processes -  t ir e le s s ly  and a t speed. Thsks such as 
p a lle t is in g , handling, sea ling, cu tting , machine loading, welding and assembly are ch ild 's  
play. And they can operate round the clock, i f  necessary, in  h ostile  conditions -  fo r  
instance, extremes o f  heat or cold . Their "b ra in s", a re , o f  course, the ubiquitous micro
chip, and th is  means that once in s ta lled  in  a manufacturing organisation they can be 
switched from one function to another simply by modifying the programme. (The Guardian, 
17 March 1982.)

Spain has entered the robot age

At the SEAT factory  in  Barcelona the Unimate 2100 B, in  charge o f  greasing gear boxes, 
has been christened Robustiano by the workers, viio welccrae him warmly; he performs one o f 
the most laborious tasks in the whole production process. The robot makes 78 p ieces an hour 
whereas u n til very recen tly i t  took two men to produce only h a lf that number in the same 
time. At the Thlbot factory in  V illaverde the two Gomau 6000 HT, who weld the back f lo o r  o f  
the Horizon car, are a ffec tion a te ly  ca lled  " lio n s "  because they work protected by a m eta llic  
fence; Manuel Fernandez, in  charge o f  th e ir  maintenance, is  knowi o f la te  as Angel C risto 
(a ft e r  the Spanish lio n  tamer;. These two la t te r  robots have been operating fo r  a year, and 
in exactly one minute and 37 seconds they make 138 welding contacts. (V is ion , December 
1981. )

Robots that ta lk  and lis ten

Researchers throughout the world are try ing to develop computers and robot v*iich can 
convene in  human speech and be capable o f  learning by experience instead o f  fo llow ing 
s t r ic t ly  to  the programs stored w ithin the e lec tron ic  memory. The work on a r t i f i c ia l  
in te llig en ce  is  being tackled on both the hardware and software fronts. As regards hardware, 
researchers are looking a t ways o f  making robots more f le x ib le  in  operation. For example, a 
large area o f  research revolves around the development o f  robots which can id en tify  one 
particu lar component ajong many d iffe re n t  items, pick i t  up and place i t  where needed. The 
d i f f ic u lt ie s  in doing th is  r e la t iv e ly  simple job  fo r  a human, are enormous. The robot must 
be able to see -  using some fo>- ->f camera linked to  i t s  computer control system -  and 
id en tify  one component from sev>. 1 angles, l e t  alone d iffe ren tia te  between d iffe re n t  
components. Known as "p ick and place" robots experiments are being carried out in  a number 
o f  research centeres worldwide including Edinburgh University in the UK and Stanford 
University in  the U.S. At Edinburgh, researchers produced a system which could id en tify  the 
various parts o f  a toy tracto r and assemble i t .

But i f  a r t i f i c ia l  in te llig en ce  is  to emerge, the way in  v*iich computers are designed 
and programmed, has to be a ltered . A step  towards th is  has been the mergence o f  Expert 
systems -  which looks to be a major area o f  in te rest in  1982. The Japanese alone have 
committed themselves to the equivalent o f  $1J00m over the next 10 years fo r  the development o f  
f i f t h  generation computer systems which w i l l  embody many features o f  the Expert system. The 
simplest examples which explains an Expert system is  a systan developed in the U.S. ca lled  
MYCIN which is  an in teractive  system that simulates a medical consultant sp ec ia liz in g  in 
in fectious diseases. I t  engages in  question aixi answer conversation with doctors needing 
sp e c ia lis t  help and in three quarters o f  the cases g ives  the same advice as a human expert. 
The doctor can ask fo r  help on the id en tifica t ion  o f micro-organisms and the prescrip tion  o f  
a n tib io t ic s  and also fo r  explanation why i t  has given certain  advice. Humana can also
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missing in the program. Hence a program lik e  MYCIN does contain elanenta o f  a r t i f i c i a l  
in te llig en ce  because i t  allows the computer to  learn and to explain i t s e l f  instead o f  
producing streams o f  information which have to  be interpreted by humans which is  the most 
cannon way in  which canputers work today.

By comparison with the work on a r t i f i c i a l  in te llig en ce , progress on producing machines 
which can understand speech and rep ly  i s  much more advanced. Many companies are working an 
the problems o f  speech synthesis and recognition  and include ITT Semiconductors, General 
Instnm ents, National Semiconductor and Texas Instruments.

Texas Instruments was among the f i r s t  to  bring out a consumer product using techniques 
fo r  speech synthesis. This was the well-known "Speak and S p e ll" toy which had a l l  the 
c ir c u itr y  squeezed onto s ilicon  chips. There are a number o f  e lec tron ic  chess games which 
a lso  employ speech synthesis. Work on speech synthesis is  divided in to  two areas. They are 
recogn ition , which t r ie s  to  mderstand what is  being said and synthesis uhere a computer 
"ta lk s "  using speech information stored in i t s  memory. The e a r lie s t  application  fo r  speech 
synthesis were in  voice coding systems used in telecomnnications but companies b e lieve  that 
there are numerous applications ranging from the rather frivo lous such as clocks to  more 
serious ones in industry to  warn operators monitoring complex or dangerous processes.

One o f  the most promising areas o f  research i s  aimed at telecommunications and computing 
app lications. Companies such as B e ll Northern Research and B ritish  Telecom are looking a t 
ways in which speech recognition  and synthesis can be o f b en e fit . For example, B ritish  
Telecoms' research laboratory b e lieves  that the techniques could be used fo r  man-machine 
communication using vo ice  input over the telephone lin e s . Cocmands range from asking fo r 
P reste l pages instead o f  punching numbers on a keypad to ordering central heating systems to 
switch on remotely down the telephone lin e . ( Financial Times Survey, 16 January 1982.)

Programs w riting programs create in te llig en ce

The automation o f  the programing task promises to  be much more than just a produc
t i v i t y  a id . I t  ra ises  the le v e l o f  abstraction from coding a problen solu tion  in a computer 
language to  merely describing the problem and le t t in g  the computer code the solution i t s e l f .  
Upon re fle c t io n , tM -  's  p rec ise ly  the manner in  which a person solves a problen. The 
problem is  describe . him or her e ith e r  by another person or by d ire c t  confrontation 
with i t .  Then the person comes up with a solution plan from that problen description. 
Automating th is  sort o f  h igh er-leve l functioning w i l l  some day allow  canputers to  simulate 
human in te llig en ce .

A case in  point is  the industria l robot. Today the solution plan has to  be described 
to  the robot in terms o f  the myriad m a i l  movements that are necessary to  perforo i t s  task. 
I f  the robot were endowed with an automated program-generation cap ab ility , i t  could accept 
the problem d e fin it ion  -  put screw A in  hole В -  and program i t s  own se t o f  micro-movements 
to  so lve  that problem. To the onlooker i t  would appear that the robot had in te llig en ce .

This approach to a r t i f i c i a l  in te llig en ce  is  rad ica lly  d iffe re n t  from the trad ition a l 
methodologies. Those involve la rge  Lisp programs that try  to build the in te llig en ce  in to  
a s in g le  monolithic block o f  code. I f  the computer can w rite  i t s  own programs from a 
sk e le ta l set o f  solution methods, in te llig en ce  can be simulated much more compactly. 
( E lec tron ics , 2 June 1982.)

RECENT PUBLICATIONS

Software Journal

B r ita in 's  f i r s t  Journal concentrating exclusively on software m s  launched e a r lie r  
th is  year by Computer Weekly. Called "Software"  i t  is  aimed at the people in  the medium 
and la rge organizations who are responsible fo r  buying software. That Includes the purchase 
o f  new packages, or even whole computer systems, as w ell as h iring outside s t a f f ,  renting 
outside software or employing bureaux. The range o f  systems covered w i l l  span mainframes 
to  microcomputers fo r  commercial use.
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"The Legal Protection  o f  Computer Software" (ed ited  hv Hugh Brett anrt Lawrence Perry; 
published by ESC Publishing L td ., Oxford 1981; 197 pp-; price £15.00).

This book is  a co lle c tio n  o f  a r t ic le s  by a va rie ty  o f  authors, a l l  with a special 
knowledge o f  lega l methods o f  protecting computer software. A fte r  an introductory chapter 
by the ed ito rs  on the technical and lega l background, the book moves on to  consider the 
pa ten tab ility  o f  prog ranine inventions in  Europe and the US, copyright protection  in  Europe 
and the UK and the current copyright position  in the US under the 1978 Copyright Act as 
amended. Various novel proposals fo r  protection o f  programs by hybrid forms o f  patents 
and copyrights are reviewed, and f in a lly  the model provisions fo r  protection drafted  under 
the auspices o f  the World In te lle c tu a l Property Organization (WIF0) are considered. •
(Fran a review published in  Computer Weekly, 28 January 1982.)

International D irectory o f  Software 1982-1983 (published by Computing Publications Ltd. 
VNU Business Publications, 55 F rith  S tree t, London W.1; p rice  £48).

The 1982 Software D irectory sticks c lo se ly  to the format already w ell-estab lished 
and proved with previous issues and the forerunner Computer Users Yearbook o f  hardware 
products. There are sections dealing w ith the products themselves, s p l i t i n t o  separate 
categories; indeces dealing w ith industry-specific  products and products by category, 
followed by deta iled  p ro file s  o f  suppliers as w e ll as a quick-reference index o f  named 
products with page number. The introduction and explanation on how to  use the d irectory  is  
repeated in  French and German. (From a review published in Computer Weekly. 24 June 1982.)

"Industria l Robots: A Summary and Foreast fo r  Manufacturing Managers" by Ronald J. 
Sanderson, John k. Campbell and John D. Meyer; published by Tech Tran Corp., 134 N. Washing
ton S t. Naperville , 111. 60540; 1982: 167 pp.; paperback $65).

The report il lu s tra te s  the major robot configurations now being manufactured and used 
and th e ir individual advantages and drawbacks. I t  presents in discussions and tab les the 
c h ie f products o f  the most important manufacturers, along with th e ir spec ifica tion s  and 
characteris tics . I t  also ex tensively  discusses the principal applications o f  robots in 
industry today and the benefits  derived from same. The appendices o f  the report contain 
an extensive l is t in g  o f  pertinent recent l ite ra tu re , important period ica ls  and d irec to r ies ; 
a l is t in g  o f  currently a c tive  robotics associations, manufacturers, research organiza
tions and consultants; and a g lossary. (Fran a review published in Chemical Engineering, 
28 June 1982.)

UNIDO working papers on structural changes, prepared by the Global and Conceptual 
Studies Branch, D ivision  fo r  Industria l Studies:

"Restructuring World Industry in  a Period o f  C r is is  -  The Role o f  Innovations"; an 
analysis o f  recent development in  the semiconductor industry; UNIDO/IS.285;

"The Impact o f  E lectronics on the International Economic Setting -  The Case o f  Computer- 
Aided-Deeign; UNID0/ÍS.297.

The follow ing papers were prepared fo r  the UNIDO/ECLA Meeting on the im plications o f  
m icroelectronics fo r  the CEPAL region , held in Mexico, 7-11 June 1982 (see a lso "News and 
Events" on page 2 ).

ID/WG. 372/1 Prospects o f  M icroelectronics Application in  Process and 
Product Development in Developing Countries 
by Michael Radnor

Language 

E S

ID/WG.372/2 M icroelectronics and government P o lic ie s : The case o f  
a Developed Country
by Ernest Braun, Kurt Hofftnan and Ian Miles

E

ID/WG.372/3 Microprocessor and Productivity : Cashir^ in our Chips 
by Robert T. Lund

£ S

ID/Wo.372/4 M icroelectronics and Telecomnunications in Latin America 
by Edgardo G a lli

E S
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E SID/VC. 372/5 M icroelectron ics: I t s  Impacts and P o licy  Im plications 
by Juan F. ftada

ID/VC. 372/6 Poten tia l Applications Suitable fo r  Microprocessor 
Implementations: Some I l lu s tr a t iv e  P o s s ib il it ie s
by Jim Oliphant

E S

Documents presented a t the meeting which w i l l  a lso  be ava ilab le  in  the ID/WG.372 s e r ie s :

Elementos para e l  Establecimiento de u i Programa Regional 
de Acción en e l  Area de la  M icroelectrónica 
por Carlos Aquirre y Roberto Heredia

Telecomunicaciones y m icroelectrónica: Algunas Observaciones 
por E. G a l l i ,  M. Welch y R. Herrera

El D esarrollo de la  M icroelectrónica en la  Argentina 
por 0. F i l ip e l lo  y R. Sagarzaza

(The above documents are a va ilab le  a t present in  Spanish only. 
Translations in to  English w i l l  be ava ilab le  ea r ly  1983. )

Cultural Aspects o f  M icroelectronics Technology 
by Carlos I .Z .  Macmana

Microprocessor Applications and Industria l Development 
by Robert T. Lund

M icroelectronics and the Development o f  Latin America:
Problems and P o s s ib il it ie s  fo r  Action 
ECLA/UNIDO Jo in t Industry and Technology D ivision  and 
Consultants № . Eugenio Lahera and № . Hugo Nochteff, 
Professor-Researcher o f  the Latin  American Faculty o f  
Socia l Sciences.

(The above documents are a va ilab le  a t present in B ig lish  
on ly. Translations in to Spanish w i l l  be ava ilab le  e a r ly  1983.)
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