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Dear Reader, 

UNITED NATIONS INDUSTRiAL DEVELOPMENT ORGANIZATION 

ICROELECTRONICS 
ONITOR 

Issue No. 16 October - December 1985 

15 4 6~ 
The Hic~oelectrcnics Monitor presents itself in a new format; in double 

columns, which will make for easier reading, but with a smaller size print in order 
to reduce the number of pages and thus mailing cost. 

You will find a questionnaire attached to this issue and it would be 
appreciated if you completed it and returned it to the editor of the 
Microelectronics Monitor at your earliest convenience. It will help us to update 
our mailing list eliminating obsolete addresses while a~ the same time improving 
our service to those readers who have confirmed their interest in receiving the 
newsletter. 

As a follow-up to the establishm~nt of REHLAC in June 1985, on which we 
reported at great length in issue No.14, UNIDO has fielded an expert to visit the 
eight member countries of REH!.AC to identify activities in the region aimed at 
strengthening negotiating capabilities in the acquisition of hardware and 
software. The mission was very well received in all focal points of REHLAC. W~ 

will report in detail about further REHLAC activities in our next issue. 

Joint efforts between UNIDO and ESCWA continued on the subject of regional 
silicon foundry and design centres. Based on several expert missions to the 
countries of the ESCWA region, the findings were summarized in a document 
(UNIDOIIS.583) which will be discu3sed at a UNIDO/ESCWA workehop in SiJi Bel Abbas, 
Algeria in January 1986. Hore on this in the next issue. 

Finally, we would like to thank those readers who have taken the trouble tc 
send contributions which will all, to the extent possible, be reproduced in one of 
the next issues of the Monitor; we are also gr&teful for the continuous response 
and encouragemen~ of readers. We will welcome any suggestions concerning the 
format or the contents of t~e Hicroel~ctronics Monitor that you may wish to make. 

K. Venkatar n 
Special Technica~ Adviser 

UNIUO Technology Programme 

Compiled by the Technology Programme of UNIDO P.O. Box 300, A-1400 Vienna, Austria 
~ntion of !inn lldWS and camrrcial products does mr inply .. m mdorsmw•nt bv l!Nllll. l'uhlio;h•·d 
ml!<'ri.11 ri11orcd in rlir·c;<' p.tg<'c; m1y bi• n•produc£>d only with r~· prnnic;sion nf rlw· J•'lln\ilo; 1 nr~ ,.n ... !. 
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UN NEWS ANO OTHER EVENTS 

Toward a coemon UN system network 

The Administrative Council of the International 
Telecoaaunication Uaion recently authori%ed the ITU 
Secretary-General to study, with the UN and 
cntere~ted specialized agencies, the question of a 
co""'on telematics network for the UN system. 

In the past, the ITU Plenipotentiary Conference 
has repeatedly affirmed that the existing UN 
tele~oaaunications network should not be used to 
carry thr traffic of the specialized agencies in 
c001petition with co-ercial telec0111aJni.catio11s 
networks, thereby preventing, £n effect, the 
establishment of a sintle such network for the 
entire UN faaily. 

The decision of the ITU Administrative Counc:l 
does not authorize the use of the UN tele­
communications network by all specialized agencies, 
but it enables the UN and interested agencies to 
seek eventual establishm.ent of a co1111110n tele­
cmmmunications network. (ACCIS Newsletter, 
November 1985) 

C~mputerization of UNDP field offices 

Microcomputers will be installed in at 
least ·~O field offices of the United Nations 
Development Programme wit .. in the next year. The 
UNDP Field Office Automation Project will 
computerize selected off ices in Africa, the 
Arab States, Asia and the Pacific, and Lat'.n America 
ar; the Caribbean. 

This computerization follows a pilo~ phase that 
demonstrated the widespread usefulness of compuLers 
in office applications; the receptivity of field 
office staff toward microcomputers, and the ability 
of •taff to use th~m; and the affordability of 
microcomputefl and their reliability u11dcr varied 
climatic conditions. 

Each target office wili be equipped with two 
standard modu:es; central processing unit with 
randOlll acce'9 memory capacity of 512 kilo:.ytes; 
keyboard; •Jidro display unit; dot--trix and 
letter-quality printers; 10-megabyte hard disk 
unit; 8tr.,a;wing tap• ~ni~; and unintec-ruptable 
power 1upply. Each sy1tem will be provide<' with 
software for word processing, ·~read sheet• and 
databaae management. Custom aoftware is being 
developed by the UNDP Division of Management 
lnfonution Services for field office accounting and 
for country prc.vra-~ and project management. 

lotierever possible, the automation project will 
use equ~pment compatible with the lllff Peraon~l 
COftlputer. This will ensure u wirl~ choice of 
software aud wi l I proJide the beat chance for UllDP 
offices to be comp~ti~le with computer 1ystem1 in 
~ther UN 11enciea ind in locai goverR11cnts. With 
advances in techn..l,gy, UNDP officea may be eble to 
cCM11111unic1te and to exc~ange lat~ instantly by 
cor1pur.er. (Ar.CIS New1letter, November 1985) 

Preliminary prcgra• available for Con1rea1 '86 

The vrali•1nary proar .. for the lOrh W...rld 
Co•puter Congre~• ia now baing diatributed. It 
providn a wulth of inforu.:ion about IFIP 
Coner•~• '86, to be held t-5 Septe•bcr 1986 in 
Duo:in, lrelar.d, 11t Trinity Colle1e. The first fPlP 
r.ongre1' ~a• held in raria in l9S9, a,d 1ince then, 
thete ~ajor IP!P •venl1 h6va been held aroun~ the 
wcrld ~very three year1 

.... .. .. -
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ihe Congress will rresent 50 invited speake~s 
with responders, JO panels, and 90 contributed 
papers. The names of the invited speak~r~. 
responders, and paneiists are listed in the 
preli•inary program, along with the titles of the 
talks and panel1. The speakers include m•ny of the 
luminaries of the information processin, comaunity. 

In addition to t~e technical program, there 
"i 11 be a ujor compur.er exhibit, an exhibition of 
books and instruments related to computing, and a 
coaputer art exhibit, aa veil as an e~tensive social 
program. 

lFIP Congress '86 will differ from its 
pccdeceasors in its stress on transferring a\lareness 
between different groups of psrticipants: between 
researchers and developers, between consumers and 
scientists, and ~tween other groups. For example, 
the Congr~ss will attempt to transfer awareness of 
ayst~• design methods from developers to cons'Jlllers. 
Another innovation of this Congress is the 
designation of responders to each invited paper. 
These people have been chosen for their viewpoints, 
which are in m&ny cases divergent from those of the 
invited s~e~kers. Exciting dialogues are expected. 

The program areas are al~o varied and differen: 
from those in prior Congresses, reflecting 
contempocary interests; Theoretical Computer 
Science, ProgrS11111ing Science and Methodology, 
Software Engineering, Computer Engineering, 
Distributed Systems, Information Systems, Artificial 
Intelligence, Computer Integrated Manufacturing, New 
lnform&tica Applications, and Infonaatics in a 
Developing ~orld. 

Artificial intelligence (Al) has gained 
worldwide interest in the past few years, both on 
the academic and the industrial sides. lflP 
Congress 1 86 is the first lFIP World Congress to 
deal in depth with Al. To receive the preliminary 
program, or for further information about IFlP 
Congress '86, write - IFIP Congress 1 86 1 

44 Northumberland Road, Dublin 4, Ireland, or from 
the USA write - IFIP Congress '86, c/o AFIPS, 
1899 Preston White Dr., Reston, VA 22091. 
(lflP Newsletter, December 1985) 

PROLAHAT 85; Conference on Software for 
019crete Manuf•cturing 

Prom ll-13 June 1985 200 participant• atterded 
PROLAHAT 85, r.he 6th in a series of triennial 
meeting' devoted to m&nufacturing automation. It 
wa' held in Paris, organiud by IFIP' s Working f:roup 
on Discrete Manufacturing (WCS.3) and the 
International Federation of AutOll!atic Control 
(IPAC). The name PR~LAHAT oricinated at the first 
conference in 1969; Progra ... in& Language• for 
H•thine Tools. Si.ice th.?n, the title haa evolved to 
Software for Diacrete Manufacturi.!!I· Thia change 
reflects the evolution of production automation as 
well aa the :ncere•t• of IPIP and tPA~. 

In the 19601, engineers and scientist• involved 
in production automation were mainly interested in 
numerically controlled (h;) ma(hine-tools and 
Lstocieted ~ofr.wa~e: NC processors and 
po1t-procetsors, computer-aided ,1anning, 
technolngica: data ba11e1, and direct and 
adaptive MC. Co•puter •pplicationa to •anufatr.urina 
have rapidly ~aveloped: co.outer-aided drafting and 
deugn, ·1ct.ed:.11ing, production phnning and 
1M;1ag ... nt, ter.hnical c01aputations aucl' at 
1r.ructural anatyei• and aimulation, and robotics. 
PrHent trend• are towards high-level mTn-H·:hina 
cOW1u11icatit>n, including realiatic gUl'hi .al output 
and intzr•r.tive ~roceeein~, and towa~d• integration 
nt 1o{t~••• •nd ~•rd~are tool~: int~aration ~f 

r/ 



com;">uter aideJ design (CAD) a"l<I caaputer aided 
manufacturing {CAM), ~f vorkahop planning ar.d NC, 
and of robots and aaae•bly sub•ysteas planning. 
Artificial intelligence is becoming one of the 
prominent tools of that evolution. (IFIP 
Nevsletter, December 19f,5) --

The British Coaiputer Society 

~cialist group looks at sdvances in publishing 

Electronic publishing ia an exciting and fast­
moving field. It covers all computer-assiated 
methcds for t~ production and dissemination uf 
information. Book and nevspaper production, 
technical docJmentation, vord processing, laser 
printing, teletext and vievdata systems all come 
under the general heading of electronic publishing. 

The Electronic Publishing specialiat group of 
The British CompJter Society is a nev grou~ aet up 
in Hay 1984. The central aim of the group ia very 
broad bringing electronic publishing practitioner• 
together f ram diverse background• tr, exchange ideas 
and i~er.tify co,..on problema. By providing a 
programme of talks and ""'etings the group keeps its 
members up-co-date and 1elps them to devise better 
aolut ions to their probl.,ms. 

n.e group organized the fourth full day meeting 
on 17 Octobf!r 1985 in London. The morning session 
concentrated on data capture techni~ues, •nd the 
afternoon se~sion concentrated on advances in laser 
printing. 

CAD/CA£. group p~rticipates in course fnr 
chemical engineers 

Follnving a successiul meeting entitled 
'Contracting Cad - is it all taped?', organized by 
the Cad/Cae specialiAt group recently, the group 
1uppurted • course on Cad for Chemical Engineer• 
held at the lnstitutio11 of Che10i.cal Engineers, 
London, on October 30, 1985. 

The course aimed at giving dele,~tea up-to-date 
information on Cad at the large and amall scales, 
together vith an indication of future direction1. 
Peter Jone1, Hanag•r of Engineering Departments of 
M. w. Kellogg Limited described the operation of one 
of the largest c0taputer aided ~esign proceas 
engineering installations in exiatence out1ide the 
l'SA. 

Health co.,,uting di1cue1ed 

'European per1pectivea on health 
computing-llel1inki revi11ted' va1 the title of ~ 
conference held by the Health Infor .. :ic1 1pecialia• 
grnups on 29 October 1985. 

An.on1 the topic1 di1cusaed vere aoftvare tool• 
and in format ion technology, medical ~odi.11 and 
databaaea, nurainr 1ystrms, hospital infonration and 
depart•ental 1yste•• and deci1ion 1upport and expert 
1y1tem•. 

IT and develoe-ert 

A general meeting of the Dev~lopins Countriea 
apeciali1t group va1 he\d on 20 November 1185. 

The ..ectin1 va1 cpen to •nyone with an intere•t 
in IT in devalopin1 coun[ries and the purpose was to 
pra1ent the 1roup'1 1aneral the .. and progra .. e of 
event1 for the year 1985/8£. The 1eneral theme of 
the year i1 IT an~ National Develop•ent. &he 
1anerd di1cu11io11 included topic• tuch 11 tharin& 
IT knovledar; education "nd tr1inin1 policie1; 
multilingual software; ttandard,; th• 
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! brain drain'; internatio.1al co-operation; and the 
role of professional aasociations. 

UKCCD 

UKCCD holds advanced management course for 
developing countries 

The UK Council for Co~~uting for Development 
announces another course on the management of 
informatirn technology training centres. The course 
vill be held at the Polytechnic of Central London, 
en 2 June to 4 July 1986 ano is supported by the 
Bri~ish Council and UNESCO. The course is aimed at 
directors or senior executiv~s in existing or 
proposed pub.ic or private computer training 
institutes in developing countries. The course fee 
is ll,500 and incl~des tuition, course material and 
lunches during training periods at PCL. Scholar­
ships may be obtained through local British Counc1i 
officea, British Kigh Coamission or Embassy; local 
UNDP Resident Representative; local European 
Co-ission Delegate; and 18I represer.tati11e. A 
limited number of UNESCO partial scholarships are 
available, •fplications to be w.•·.le to the course 
director. Please address f .rther inquirie$ to; 
Hr. J. A. Hooton, the Polytechnic of Central London, 
35 Harylehone Road, London NWl 5LS, England. 

EDF seminar on Jevelopmrnt th;ough in format ion 
resources management 

The E~onomic Deve.opment Foundation (EDF) a 
recently set up non-prof1. rorporation in 
Springfield, VA 22 152, USA, wi;h the aim to promote 
the effective usr of informatic~ resouice• and 
informatics for econ0taic and social development and 
to •~ ;ist other At:>ericar. organizat io1u in increasing 
America's ir.volvement in the application of 
informatics in the ntird World, org~nized a 
~eminar held at Washington on 29 October 1985. 
Hr. John E. Fobes, President of EDF, vho was 
prev~ru•ly as•ociated with UN~SCO, welcomed the 
participants who included representatives from 
~rganizations such as lBl, USAIU, VITA, BOSTlD, 
international Law Institute, World Resources 
Institute as well as the Inter-Americ•n Development 
Bank and Inr.elaat; trom industry such ss IBM, 
Control Data, Sperry Corporation and NCR; and 
h~gh-level representatives fr.Jiii three developing 
countries (Colombia, Senegal and Ghanal. 

The a;eeting agreed that the role of micros in 
development ought to be clearly defined di without 
assistance developing countrie1 would be merely 
inundated vith micrrcOt11puters; that software need~ 
oug~t to be studied by develcping countries before 
those of hardware; that microelectroni~s could do 
mor~ potentially for feeding the vorld than 
microbiology; that problems t.ad to be identified 
and then solutions foun~ aud <'Ot vice v. :u; that 
there vas a areat a~d continuin' ne,id for training 
and that maintenance capabil1tie1 ought to be 
eatablished. Alao, poor telecoanunications 
infraatructure in Africa va• a serious obstacle to 
African scientific researcn. John Fobes, in 
conclusion emphaai&ed that EDf, in addition to 
runnin1 .hair ovr• project•, expected to work vith 
axistina a~oup• vho are help~na Third Worl~ 
countries develop their informatics infrastru.ture 
and ser·1ice1. 

Exp~rts meetina in Italy in November overt~rned 
ona of tha convent~onal wisdoms about •~propriar~ 
tachnoloay for developina coun:ries. Oeleaates 
Mati.11 in San Hini.aco, naar Florence, pondered thr 
q .. ution of vhether efforrs to develc:.p poor 
cour.tries ~hould co~centrata on introducina 



t~chnologies scch as microprocessors, lasers and 
~enetic engineering rathe~ than bicycles and better 
handpumps. The consensus was yes - but with care. 
For peopl• raised on the idea that appropriate 
techn·>logy iaears intermediate or low tl.chnology, 
such an idea amoun•s to heresy. But the developing 
world• s need for so-cal led "high" technologies 
becomes st ranger every year, speakers from the 
United Nations Centre for Science and Technology and 
Development, and the International Labour 
Organisalion told the meeting. 

The argU111ent ie thet emerging technologie• such 
as microelectronics and biotechnology are rapidly 
changing the nature of industT}' in the developed 
world. AlthO\Jgh these changes have little direct 
relevance to the developing countries of Africa, 
Latin America and Asia, they will have profound 
long-term effects. As the governments of the 
developed world base their economies more and more 
on providing services, rather than on manufactured 
goods, demand for basic coaaodities, on which the 
economies of the Third World depend, will ~rap. 
Alongside this change, automation will slow the 
drain of labour-intensive industries to the Third 
World. How can the economies of today's 
less-developed nations hope to catch up? According 
to Umberto Colombo, president of the ttalian 
Government'• agency respon1ible for encouraging the 
spread of new technologies, and the organiser of the 
conference, the answer is for developing countries 
co beat the rich world at its own game. They must 
find ways to blend advanced technologies into 
tr~ditional industries such as crafts or agriculture. 

The difficulty i1 finrling technologies that 
can, in the terminology, be "blended" with 
traditional industries. According to Ajit Bh~lla, 
nf the International Labour Organisation, the 1pread 
of high-yielding 0 arietie1 of crops during the 
so-called Green Revolution of the 1960s and 197Ds, 
wu a fiae example of a traditional industry's 
capacity for change. "Traditional farmers i'l India 
brought in the Green Revolutior. in three years," 
Bhalla said, •=we have se"'n aocieties where • 
contribution of resources caa bring about remarkable 
change." "he Green Revolution itself has run into 
criticism fo. its tendency to favour rich farmers, 
who can afford :o inJest m~ney in 1eeds and 
fertilizer•. Hove.-''. 't turned sevec·al Aeian 
r.ountries, notably lnd1., fraa importer• into 
exporters of food. Could a similar technological 
revolution do the same to other traditional 
industries'? 

Uiaberto Colombo believee that o~e of the moet 
promising ia the textile induetry1 which •till 
operates along traditional lines 1n much of the 
1h1rd World. The iies i1 t~at fitcin~ advanced -
but che1p - control devices onto 1impl" spinning 
machine1 and loom1 could improve the quality of 
good• these enterpri1es produce, and help them to 
compete with products made el1evhere. The test-bed 
for Colombo'• idea• i1 the town of Prato, near 
florence in Tu1cany. Prato ha• 15,000 fini:s, with 
an average of four employ~e• each, which have • 
centuries-old tradition of producing cloth from 
woollen ~•&•• For tha pa•t five yeer1, ColOftlbo'• 
orranization ~NEA (the Italian COll!mission for 
Nuclear and Alternative Eneray Sources, which ia 
also Italy's -sency for intr?ducin1 new 
technolo1'.H) hu been tryina to blend new 
technolo1i~1 vith Prato'• old way of vorkin1. 

l!.NU. stare id by introd ... cing modern Mthods of 
energy .. naae•ent Lo cut the firms' operating cost•, 
and vent on to 1tudy vays to flt electronic 
equipment into conventional loo••· It i1 now 
designing equipment f~r designing textiles un a 
com~uter, 1nd a videotext systeni for us~ by 
smsll-fin11. "In ~he P·••t, Sflell-rcale production 
vu 'entified with techn~logical underdevelopment," 
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says Daniel le Mau.,nis of ENEA. "Nowad1;ys, we know 
that new technologies ••• can make an important 
contribution tu a better and more creative quality 
of work.• 

The problem now i3 to identify areas in the 
Third World where similar technologi~al changes, 
biending new ideas with old ways of ~orking, could 
fit in. Speakers at the meeting warned of the 
dansers of tryi~g to generalise from one speci~l 
case. But the International Labour Organisation has 
already identified a batch of areas in vhi~h 
advanced technologies might work. 

Among them is the use of photovoltaics to ?ump 
water for irrigation. (The great advani:age is that 
solar cells produce most electricity vh~n it is most 
needed, and the cost of photovoltaics is coming 
down.) Another is the electronic control of lathes 
and other industrial tools to improve the quality of 
goods manufactured in the Third World. 
Microelectronics might als~ find a role in certain 
"appropriate" tech•.ologies. for example, biogas 
plants, which fer-•ent animal dung into gas and 
fertilisers, can be difficult to control. Cheap 
electronic sensors might make them more practical. 
Agl:'i:ulture !resents many ~penings for 
biotechnology; cloning plants for example. 
Genetically-engineered orga~isms might improve the 
efficiency of many proces1es of fermentation 
employed in t~aditional food industries. 
Microelectroni<s has a role here, too. In India, a 
co-operati'e has introduced sensor• controlled by 
microprocessors to measure the fat content of milk. 

The key to "blending" is to keep the existing 
decentralized structure of society. ls this 
necessarily a good thing? Speakers conceded that 
small high-technology industries cannot develop 
without an infrastructure - roads, telecoaeunica­
tions, and particularly educational services - th•• 
government's must provide. Equally important is the 
need to avoid svampir.g people in technologies ovl!r 
which they feel no contrcl. "Society will have to 
cope ~ith innovations, not be submerged by them, 
especially in the early stages when people are 
passive receivers of imported technology," Colombo 
says. (This first appeared in Nev Scientiat, 
London, 5 December 1985, the weekly review of 
science and technology) 

List of forLhcoming meetings - 1986 

Pla..:e and title 

Feb.03-07 Los Angeles, 
California, USA 
International 
Conference on 
Data Engineering 

Feb.03-08 Zuri1:h, Svitzerland 
International Exhibi­
tion for Mechanized 
and Automated lndu1c­
rial Production 

Fet>.12-24 Sin Francisco, 
California, USA 
International Solid 
State Circuits 
Confere"".'e 

Peb.19-23 l1tanbul, Turkey 
BUKOMA 1 86 
fnfernational Off ice 
l!.quipment, COftlputer, 
Co-unication and 
Printing Fair 

further details 
from 

P. Bruce Berra 
111 Link Ha; 1 
ECE Department 
Syri>cuae Univ., 
Syracuse, 
Nev YorK 13210 USA 

Swissair 
VPFV 
CH-80511 Zurich/ 
Balsberg 
Switzerland 

Jar.k A. Kaper 
General Electric <.:o. 
8ldg. 3, Poom 122 
Electroni~• Park 
3yracuse, 
Nev York 11221 USA 

twi•s•ir 
VPFV 
CH-80511 Zurich/ 
llalsberg 
Sv1tz~rland 



Date Place and title 

Fe~.28- Brno, Czechoslovakia 
Har.C4 International Exhibi­

tion of Robots­
Manipulators and 
Spare Parts 

Mar.04-06 Zucich, Switzerland 
Specialized Trade 
Fair for 
Semi-Conductors 

Har.12-15 Sydney, Australia 
6th Australian 
Personal Computer 
Show 

Har.17-20 Hong Kong 
International Office 
Communication, 
In format ion and 
Automation Technology 
Exhibition 

Har.24-26 Baghdad, Iraq 
2nd Baghdad 
Conference on 
Computer Technology 
and Applications 

Apr.03-10 Baile, Switzerland 
SAKA - Internationsl 
Exhibition on 
Advanced Techniques: 
Proc:iuc t ion, 
Aucomat ion 
Industrial Robotic• 
and Surf ace Treatment 

Apr.14-18 Eindhoven, 
Netherlands 
International Confer­
ence on Software 
Engineering for 
Telecommunicati~fi 

Switching Systems 

Apr.15-18 F.indhoven, 
Netherlands 
6th International 
Conference on Soft­
ware Engineering for 
Teleco'llnunicat io"l 
Switehing Systems 

Apr.15-18 Southampton, UK 
lat International 
Conference on 
Applications of 
Art ificia 1 
Intelligence to 
Engineering Problems 

Apr. 16-20 Albuquerque, 
Ne~' Hex ico, USA 
International 
Personal Robot a 
Congress and 
Expos it ion 

Further details 
from 

Swiss air 
VPFV 
CH-8058 Zurich I 
Balsl>erg 
Switzerland 

Swissair 
VPFV 
CH-8058 Zurich! 
Balsberg 
Switzerland 

Australian Exhibi­
t ion Scrvi.:~s 
Pty. Ltd. 
3.2/424 St.Kilda Rd. 
Melbourne, Vic. 3004 
Australia 

Swiss air 
VPFV 
CH-8058 Zurich/ 
Bahberg 
Switzerland 

M. Mahmoud 
Organizing Committee 
National Computer 
Centre, P.0.Box 3261 
Baghdad, Iraq. 

Swisaair 
VPFV 
CH-8058 Zurich/ 
Bilhberg 
Switzerland 

Swissair 
VPFV 
CH-8058 Zurich/ 
Salsberg 
Switzerland 

Conference Services 
The Institution of 
Electrical F.ngineera 
Savoy Place 
London WC2R OBL 
UK 

R. Adey 
Computal ional 
Mechanics Centre 
Ashurst Lodge, 
Ashurst 
~outhampton S04 2AA, 
UK 

Swiuair 
VPFV 
CH-8058 Zurich I 
llahberg 
Switzerlli,n.-1 

(Source: UNIDO'a Calender of Meetings, Fairs, 
Exh1b1tiona and Conferences, No. 20, 
Janua~x-April 1986) 
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NlW DlVlLOPMlNTS 

Si.HOS technology is wor<r. <he effort 

Motorola Inc, which has been exploring SiHOS 
technology for about five year~, revealed plans i~ 
mid-November to apply it across a wide range of 
products. BL~OS :ombines the low-power and 
high-noise margins of OIOS with the switching spe~d 
and current drive of bipolar. In theory, with ai.HOS 
technology the proces$~s can be adjusted to 
accentuate the advantages most needed by an 
application. 

As with most mixed-technology chips, however, 
putting circuits t~bether has caused design and 
production problems. Incompatibility of processe.• 
is especially evident with BiHOS, say consultants, 
because C'IOS chips generally aave a horizontal 
layout, whi.:h is difficult to mesh smoothly with the 
vertically oriented bipolar structur>s. 

The two l_aders in BiHOS work are M~torola and 
Kitach~ Ltd., with the Japanese company though< to 
be somewhat ahead, at least until Motorola announced 
a 6,000-gate array earlier this month. This 
development could boost Motorola's standing, says 
consultant Will Strauss of forward ~oncepts lnc., 
Scottsdale, Ariz. "It's unique and c~uld give them 
a leg up." First users would i ike ly inc Jude 
manufacturers of high-performance computers. 
(Reprinted lrom Electronics Week, ;) November l~nl, 

@)1985, McGraw Hill lnc. All rights reserved) 

Computers of the future may run on optical switches 

Since its start nearly half a century ago, the 
computer revolution has advanced by virtue of a 
simple physical phenomenon: that streams of 
speeding electrons can start or stop t~e flow of 
other streams of electrons. In short, electrons can 
act as a switch. 

This principle was first used in computers made 
of vacuum tubes, then trans1s:ors, then the pow~rful 
assemblages of thcusands ~f transistors known as 
silicon c~ips. It is why computers run on 
electricity, which is si-llply billions of electron,; 
in motion. All computers rely on digital switchi.ni!, 
by streama of electrons. 

Today, however, a fe• scientist• believe they 
are on the verge of a radical change 1n the 
fundamentals of the field. They envision computers 
that run on light instead of electricity. 

Skeptics belie•e it impossible, but the goal of 
these scientiJts ia to abandon electrons for the 
tiny packets of light known•• photons. 

The attraction is that photonic computer• could 
work thuuaands of times faster than the best 
po~aible electric ones, and could process data in 
remarkable new wavo. 

The key is to create an optical analog of 
the transistor, wh;ch ia still the muscle behind 
computation. It would switch light on an~ ofi in 
a way similar to that in which a tranaiotor 
switches rlec~ricity. Great stride• are 
already being reported in the ~reation of 
flashing switches, som•time1 known as 
tranaphaaora, that would lie at the heart of oprical 
computers. 

According to scientists, the advanta~e• of 
computin& with light are many, rhe first being 
speed. Under ideal conditions, electrons can 



eave clos~ to the ve!ocity of light. But in the 
real world of silicon chips, electron• are slowed 
to leas than one per cent o! light's vt lac ity. 
Even in the miniature worli of •icroelectronica, 
this eeans the majority of a coeputer'• tiee is 
spent not crunching numbers but waiting for 
electrons to move from ~~e place to another. 
To da•e, llOSt increases in COllputer speed and 
paver have come fro•• shrinking the distance 
between electronic parts at a Qachine's heart, 
which cuts the idlin~ time. But this approach 
is clcse to its li•it•- In contrast to the 
:aggard pace of many electrons, photons, by 
dr'inition, always travel at the speed of light, 
which is about 186,000 miles (300,000 kilometers) 
per second. The switching action produced by 
photo~• can be up t~ l,OOv times ~aster than 
electrons. 

The second great optical advantage comes from 
the fact that photons have nc charge or .. sa; they 
are often thought of as ghostly waves rather than 
particles. Unlike electrons, photons have little 
effect on other nearby photons and can even pass 
right through each other. 

This phenc. .. ·non excites computer scientists 
because aaJltiple beams of light in an optical 
switch could remain separate, ~·llereas several 
c:urre11ts in a single transir-:.'lr inevitably become 
mixed. 

To scientists, this optic ability evokes 
visions of being wble to exploit betr.er than ev~r 
before an innovative computer architectur~ known as 
parallel processing. Instead of solving problems 
step by step - as 111~st COW1put~rs throughout the 
world do today - parallel macnio~s break apart 
computational puzzles and solve their t~ousands or 
mill'ons of separate parr.a all at once. The upshot 
ia greater speed. Tr~e parallel prc.cessora are 
extremely difficult to build. Computer acientists 
hope that cptical switches criss-crossed by beams of 
light cc.J ld b2 the bu is for advonced types of 
p~rallel procening. 

Another general advantage is that optical 
•~itches might be able to operate in more than the 
"of E" and "on" state! of c;-ansiators, which are 
aometimes known as "O" and "l". Additional 
functions could be created. for ex.,.ple, by 
having increasing but di1crete levels of laaer 
brightness in an optical switch. These bursts of 
lig~t could be rhe basis for creating a richer 
logical system, repre1enting, for in1tance, 
"O", "l", "2", ")", and 10 forth. Thia could 
allow 1cienri1t1 to go far beyond the binary logic 
that hat long dominated ~oai~uter detiJn •••• 
(Internati~nal Herald Tri~, 24 ~ctober 198S) 

Compo1able array• mix cell• for cu•tom chips 

Semicuatoar-circuit de•i,ners can now combine 
1tand•rJ cell• and gate arrays intu a single chip. 
LSI Logic Gorp. uu1 two of iu f-iliu of 
circuit-building block• to produce what it calls 
COOIP~•able arrey•. Th• LST20 f_.ily of randOtl logic 
gate• end the LSC20 family of structured c•ll1, 
which contain com~lete logic circuits, can be 
~eaigned by cu1tOt1Cr• inro their ovn proprietary 
metal-configureble maater 1lic••· 

Bill O'Heara, chief •arketing officer, eay1 
thi1 1tru~r~red·c-.ll technology eneble1 the company 
to "mix and m6tch anything we'v~ ever built t.n • 
tingle piece of eilicon, combinir .. g the beat of gate 
arrey1, atandard celle, structured err~y•, an~ 
c0111pi led m1acel h". Thau u1ter elicu, wti ich 
tvpically will ror.tain the ba•ic element• for 
1everal applic1tion-1pecific circuit•, can be 
cuttomiud i11 the final two layers of metal to 
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produce a variety of circuits. The advanta~e to the 
customer is that he gains design complexity and 
•till gets the fast production-turnaround time and 
lover design coat of :n existing LSI Logic 
•tructured array. 

Though LSI Logic has offered the capability to 
turn gate arrays in•o standard cells for th~ past 
two yeara, the LSTZU standard-cell family marks 
their availability as a product lin~. Built with a 
two-level-metal high-speed CMOS technology, the 
atandard cells feature gate lengths of 2)/m. Gate 
densities for the family exceed 14,UUU us:.ble 
gate•. The s·andard ce~ls are accessible through 
the company's design centers or through a ~ustomer's 
in· :-.::C'•1se LSI Logic Design Syst•m produces. 

n.e other component for composabl~-array 
design, the LSC20 structure-cell family, for 
example, contains aegacell elements compatible v:ch 
2901 bit-slice microprocessor/arithmetic logic 
units, 16-bit Al.Us, 16-by-16-bit and 32-by-32-bit 
multi~lier/accumulators, and a 32-bit fast adder. 
Available memory cells include 32-K of static RAH 
and 128-K of metal-logic configurable ROH. 
LSI Logic is even gi•ing designers a head start by 
providing 11 structured arrays. These arrays are 
exactly the same type of circuit that the customer 
can configure using the composable-a1ray technology 
except that LSI Logic designed rhem. For instance, 
the LSA2006, •.rhich has eight 2901 bit-slice 
processors, 64-K of ROH. and more than 4,00~ logic 
gat~s, enables a cust011er (O design a 32-bit 
application-specific CPU on one chip. Prices for 
designing composable arrays vary greatly, depending 
on design complexity, packaging type, and production 
volume. Cost is also based on the customer's amount 
of involvement with LSI Logic. (Reprinted from 
Electronic" Week, 9 December 196S, ~ l':16S, HcGraw 
Hill In,. Al) r.i.gl.ts reserved) 

The superfast-transiator chip goes c~DUDercial 

Onr. especially fascinating area of 
aemiconductor research revolves around so-called 
balli,tic tran1iscor1. In theae circuits, the 
aignal-carrying electrons blast through the 
semiconductor materia~ •• close to the spe•d of 
light, producing transistors that can switch on and 
off at blinding utu - perhaps ttillions of times a 
aecon~. Come April, 1986 Fijitsu Ltd. ~xpect~ to be 
producing what may be the first commercial chip to 
use ballistic principle•, although it will be a~le 
to switch "onl!" 20 bi 11 ion t ime.J a 1econd. 

The chip ia th• key element in a lov-noitf' 
emplifier for •atellite communication1. This 
circuit boost• the atrength of signal• coming down 
from a aatellite relay by b,000 times without 
magnifying the noise inherent .n all redio 
tran1mi•1ion1. As a re•ult, a 6.S-ft·diameter 
•atellite dish can b~ 1hrunk to j~•t 2.S ft. 
Fujit•u •ayo it ha• no cuatomer• yet, but 
government-held !ITT Corp. might be an important user. 

In th• U.S., Hughe• Aircraft Co, .-r.d TllW Inc. 
are a1110ng the ca.panies working along 11~iler line•, 
mainly for such military a~plicationa 3• proce•aing 
radar •ignalJ and •crambling radio message•. 
Charle• F. Kr .... , manager of elf'ctron device phy11c• 
at Hughe• Re•earch Laba, ••Y• hi1 company ha• made 
balli1tic-tran1i•to~ chip• that can •witch three 
ti..e1 a• fast a• Fujit•u'• - but, 10 far, only io 
the laboratory. (Bu•ine11 Week, 30 Se~~~~her l98SJ 

Tran•i•tor• thet could leave today's chip• in [he 

~ 

Exci~ement i- mounting on both 1ide1 of the 
Pacific a• word •p•••d• of e radically new concept 
in transi•tor•, thole ultra-tiny 1vitche1 thee ere 

" 



the keystones of integrated circuits. Tite new 
transistor designs, created in1ependently by 
researchers at Fujitsu Ltd. and AT 6 T Bell 
Labo1atories, could bring a dra~atic boost in 
computer performance and may be the foundation tor a 
whole new ~lass of computers. 

The nev transistors do .,re than just switc:~i on 
anJ off like ordinary ones, which limit most 
computer languagu to strings of ls aa<' Os. 
Instead, the new devices, known as 
resona~t-tunnelling hot-electron tra~s~stors 
(RHETs), have three difterent switching mod~s. so 
one R~ET can do the work of seven or eight ordinary 
transistors. For computer meiaory chi~a, that means 
a big jump in storage capacity. In lc>eic cir.:-1•its, 
RHETs could theoretically achieve speeds ~aster than 
so-called ballistic transistors or Josephson 
junctions. 

Further off, researchers believe RHETs could 
lead to nev type• of compute~s. Frederico Capasso, 
a Bell labs researcher, .. ys AT 6 T's RHE'f design 
has unique features that make it ideal for building 
computers to deal wi~h so-called fuzzy l~gic. 'Otis 
would allow computero to nandle information riddled 
with expressions of uncertainty, such as "maybe". 
(Business Week, 4 November 1985) 

Bell LRbs develops fuzzy-logic chip 

AT 6 T Bell Laboratorie• wi.l anounce the 
development of a fuz~y-logic inference engine on a 
single chip - a device that could have a profound 
effect on the future of robotic control. 
Fuzzy-logic is the logic of approximate reasoning 
an~ deals vith degrees of certainty for a given 
decision. Bell researchers claim the CMOS chip, 
which already has been tested in prototype, can 
process 16 inferences simultaneously a11d put out 
80,000 inferences per second. I~ one test, they 
1aid, the 6-by-6-mm chip processed expert-system 
inferences roughly 100,000 times faster than a 
conventional chip. The prototype uses conservative 
2.5-pia chip-layout design rul~• and provides 
16 fuzz7-logic rules. When implemented in 1.25-J"" 
technology, say designers Masaki Togai and 
Hiroyuki Watanabe, the chip will accoaaodate 
128 fuzzy-logic rules, more than some curren~ expert 
syste'"" have, Togai 1ay1 the Bell Lab1 team plans 
to builJ a board around its nev chip that can plug 
into a per1onal computer to control robotic motion. 
(Reprinted from Electronic• WPck, 9 Decemher 1965, 

@) 1985, HcCrsw Hill Inc. All right• reserved) 

Computer model to aid search for superconductor 
materials 

Development of a theoretical model that, when 
us~d with a supercomputer, can predict at vhat 
pre11ure and temperature a ,..terial might become a 
•uperconductor hu been reported by Lawrence 
BPrkeley Laboratory (LaL), 

Current technique requires chilling a material 
to near absolute Zero> (-459 degreu P), • proceu 
requirin, too much energy for large-sc•le electric•! 
power delivery •Y•t••• to be economic•lly 
puctic.t. At LBL, phy1ici•t• Ht..·ching for • 
higher temper•ture •uperconductor, hive suces1fully 
pr~dicted the condition• ~nder which •t le••t one 
material - 1ilicon - i1 a c•ndid1te. 

"Our c81culation1 1hov that under IS '>illion 
pa1cal1 of pre11ura (!S0,000 ti••• stmo1pheric 
pre1aure at 1-.a-level) 1ilicon vould ~•come a 
1uper~onductor betW9en S and 10 Kelvin (-4SO dear••• 
~ o -440 deareu Pl", uport1 LBL p11y1icin 
Harvin Cohen. "We now predict that under great•r 
pre1•ure, about 40 billion pa1c•l1, the temper1ture 
for 1uperconduct1vity in 1ilicon would cli•b to 
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'1.bouc 20 Kelvin.... Unc!er the iaaense p:-essur11e 1 tht? 
~ry~tal stru~ture of sili~on chang~s. Chilling 
silicon after the changes produces superconductivity. 

The model the LBL scientists used to ~ake tneir 
pr'!"dictions requires knowir,g only :he atomic nua:ber 
and weight of a material. With this input, the 
mndel calculates the compressibility of the 
aaterial, its cohesiveness, the distances between 
ato:.s in the la':tice, and the ma~erial 's phonun 
(atomic vibration) frequency. 

Combining comprP•sibility ~ith cohesiveness and 
di~tances between atoms tells what pressure vill 
cause the crystal's configuration to change. 
Determining the interaction between electrons and 
phonons provides an approximate temperatt.re at "h1ch 
<he material in that configuration will become 
superconducting. (D')~ This Month, November l~ij)J 

'Pure' aicrochips 

The Harvel 1 lab"rator;- in Oxfordshir" is to 
start a research pr~gralP.lllc to track Jovn sources Jf 
urani""' and other elements in microchips that can 
cause catastrophic failures in electrical 
e'!uipment. T~ .. ? failures go under the name "soft 
errors", scmetimes kno""' in semiconJuccor jargon .ois 
single-event upsets. They are the result of small 
levels of radioactivity in impurities of elements 
such as uraniuna and thorium .. The elements are 
naturally ~resent in the materials used in 
microchips and their packa,es. Alpha particles 
(positively charged helium ions) from the 
radioactive mat~rials release electric charge into 
the circuit elements cf the microchip, so altering 
the contents cf memory celis or introducing errors 
into electronic computations. The effect can be 
disastrous. Fer example, engineers have traced to 
&aft errors computer failures that have led t~ 
1hut-dcwns in process plants. 

In ~ollaboration with companies from the 
electronics and process industrie:, the Harwell 
Laboratory is to start a soft errcrs research ~iub 
co investigate the problem, Tite club could 
determine the maxim""' levels of radioactivity that 
can be tolerated in an integrated circuit. The 
re1earch pro,ramme will extend a technique developed 
at Harwell which can detect thP. presence of uraniu~ 
in minute quantities. F"ssion track 
aucoradiography, which can measure uraniJm in 
concentration• as little a1 two parts per billion, 
monitors the pr~ducts of the nu~lear fit,ion 
reaction involving the u(anium-2JS isotope of the 
element. 

Specimens of 1emiconductor ma~erial• are coated 
with polyamide film and irradiatzd with neutron•. 
The r~sulting fission parricles ar~ registered a• 
track• on the film, which is developed chemic.ii ly 
and micro1copically in1pected to determine rhe 
precise amount of uianium present. 

The Harwell progra1mne vi 11 investigate the 
extent of impurities ih material• such as silicon 
and eallium arsenide u1~d in integrated circuit•. 
It viii al10 examine the pla1tic ~ackaging mater1al1 
u1ed in microchips. Companiu that join the 
re1earch club will have to pay an annual member1hi~ 
of Ell,000 to gain acces1 to th~ results. 
(Financial Time1, 18 November 198SJ 

Silicon compiler 

When 1ilicon compilation emergad as a con~ept 
in tha a1rly 19801, it 114mad ju1t the ticket for 
1trugglin1 chip de1igner1 working on ever more 
COlllplex inte~rated circuit1. Created by 
Dave Johannsen, then a graduate 1tuden~ at the 
California In1titute rf Technology under 



Cb.rv~r ~~.ad. sili-:on comrii lat ion became a product 
late last year. Silicon Compilaters Inc., c~founded 
by Johannsen, intr~duc~d G~nesil, a program 
develope~ by him rhat enabled systems desi~ners to 
cr~ate very large-scat'! lCs from h:.gh-level 
functi.Jnal dr:acripti~ns. 

So far so go~d. But the programme had a 
major flav; IC designers could not use their 
circuit-design knowledge and techniques with 
Cenesil. So it vas ba~k to work [or Johannsen. 
Nov 29 and vice president of advanced d~velo;>"'ent, 
Jo~annsen has just le~ the development of the 
Genesis silicon-development systee., which does 
vhat ~enesil could not and vas not meant to do. It 
is the first programme to create silicon-compiler 
sy5tems complete' ith analysis "'°dul.,~. such as 
Cenesil, for IC d~signers. 

While Cenesil is a set of parameter-dri.en 
expert syst~ms fo:· ~ircuit synthesis and analysis, 
Genesis is a set of de•elo~m .. nt tools that VLSI 
~nRineers and de~igners can use to ere-ate 
silicon-compiler systems. Se•·•ral systems 
manufacturers are already us' g the Cenesil 
s i l icnn-development system. And the 
silicon-compiler system design methodology has 
spark~d the interest of the IC design community 
because of its potential fol better circuits and 
faster turnaround. 

Systell\S designers are usually happy with the 
design methodologies built into Cenesil. But VLSI 
designer• often vant to incorporate their own 
strategies it areas such as .~lobal design, power 
distribution, floor planning, and interconnection. 
With Cenesi•, an open system containing all 
Genesil's synthesis module•, they can apply their 
ovn techniqurs for ~ircuit design, layout, and 
packaging. 

The products give ~esigners two choices. They 
can use Genesis to build complete compiler systess 
b'f ereating their 01m compi. lers and analysis 
modules. Or they can build on Cenesil's IC design 
expertis~ by acqui•ing both Genesis and the Genesil 
c°"'pilers and analysis modules and using Cen'!sis to 
add to the Cenesil vocabulsry. 

A silicon-compiler system's vocabulary con,iata 
of the ~irouit functions that it can synthesize and 
analyze. A la~ge vo<.al.ulary is importa"t to IC 
d~si~ners becau•e the utility of a design-P.id ayatem 
is often proportional to the size of its v"•;abulary. 

For r.xample, designin~ a digital 
s i11na l-proceu ing chip vi ll probably req•1i re a 
digital-filter-circuit building block, To build a 
di 6 i•al f;lter requires a multiplier circuit. If 
the compilation sy•t'"m has no multiplier, the 
deaign&r must create one froca other functions. Such 
a compiler •Y•tem i• not as uaeful as one vith a 
multiplier in its vocabulary. Though this ia a 
simpl~ example - any compiler worth its 1alt would 
have several kind1 of multiplier• - it ahov• that 
the richer 4 compiler'• vocabulary, the better the 
syate111 it. 

In IC design, only four trpes of feedback are 
required - power-di••ipation information, timing 
perfol"l"•nce, functional verif icationa, and size 
information. Silicon compiI•tion 1vppli11 thia 
feedback in minutes, so deaigna can be c011pleted 
much lllOrot quick I y and des ignen can try •ore 
option•. The reault is better IC deaign• in a lot 
leu time. 

Celt compilation (or block compilatio~) it the 
part of ailic~n compilation thAt ayntheaisea the 
layouc of a portion of a circuit. But it dou not 
produce modeh that analyze function, pover, and 
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timing; the only immediate feeJb~ek an engin~er 
gees from cell cPmpiLer is the st~e of che cin:uit, 
not ,,,r.e power, timing. anJ f'.lnction inforoa.tion. 
Cell compilers also do not give help in arranging 
and vi c-ing the block~ that have l:een c0111pi led, as a 
complete silicon-compilation system will. 

Genesil closes the loop in the ideal design 
flow. The analysi• and verification step~ with 
their attendant feedback are just as important as 
thP. circuit-synthesis functions. Lenesil includes 
knowledge-base e~pert systems that do bvth synthesis 
and analysis. It has expert systems for generating 
models of cell ~nd chip layout, timing, 
functionalic·1, power, and semantics .. The same 
expert systems can interpret these five models and 
p~ovide data feedback which the engineer can use to 
determine if the circuit is what he wants. If it is 
not what he wants, he changes a few things in the 
functional description an1 sends it around th0 
compiler-system toop again. 

The Genesi• tool set lets designers create 
full-function compilers to install in Genesil. 
1'hese extend its vocabulary bv providing access to 
Silicon Compilers' programmes for synthesi~ing and 
v~rifying compilers. In addition, ~enesi" permits 
the design of stand-alone ~~nesil-independent 
cC11Dpilers. Another potential benefit of the ~enesis 
system is that it could become a de facto 
silicon-compilation standard, if enough lC designers 
use it. (Reprinted from llectronic Week, 
14 October 198), c: 19l!), l'lcGraw rhll lnc. All 
rightg reserved) 

A most extraordinary mirror 

In the early 1970s, Russian physicists invenc~d 
a delinquent mirror - one that sends back your own 
reflection from whatever angle you look at it. At 
first the nev mirror vas regarded as a laboratory 
curivsity. Nov it is exciting scientists working on 
activities as diverse as chip ~aking, nuc,ear fusion 
and the Strategic: Defence Initiative (SDI). The new 
device is called a phase conjug•te mirror (POI) •••. 

For POis to "'°rk, the light shining into them 
must be intense, coherent light of the kind emitted 
by lasers. But, given lasers, analogous exprriments 
do work. The first was performed in 1972, al the 
r. N. Lebed•v Phy1ical Institute in Ho1cov. 
Dr. Bori1 Zeldovic:h and his colleagues 1hon~ a laser 
bean through a distorting glass plate The 
jU111bled-up light waa then paned iuto a PCM 
consisting of a pipe filled with t.igh-preuure 
methane gas, When it was reflected back through the 
glasa plate the beam emerged without any dis<ortiona 
at dl. 

Physiciats have been experimenting with P..:Hs 
for more than ten year1. Ideas are now lUlllbling our 
of laboratories. They range from pattern 
r~cognition to the 1cr1mbling and unscrambling of 
secret coimauni,ationa. One examplr is; 

Chip makin;. Consider photolithogr~~hy, the 
metnod used to etch the circuit pattern on a chif by 
projecting light through a maak and depositing it on 
to a ailicon vafer covered with photographic 
c~ulaion. Chip maker• who want to etch with 
ever-amaller vavelengthl of light in order to cram 
more component• on each ,hip 4re being held bacK by 
the diff1c:ulty - and expense - of ma~ing pnverful 
enough optical Len•e• free of defects. 

Dr. Halcoln Cower ~nd hia col leaguer ar 
Britain'• Rutherford Appleto., Laboratory in 
Oxford1hire believe that Pi.:Hs c~uld do away ~i•h the 
need for 'omplicated lenses. He pas1e1 • loser via 
the maak and a laeer 1mplifier (aee figure I 
page 47) •o a PCM. It does nor !Patter that the 
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amplifier discorcs the ima~e; the distor~ion 
vani•i1e• when the reversed beam is reflected b.ick 
through the amplifier from the PCM. The beam is 
then directer! on to the wafer. 

In principle, PCKs can produce p~rfect images 
at •hurter wavelengths and reduce speckle - th' 
scattering of la•er light by du~t particles. 
Dr. Co~er'• results have be~n encouraging; he has 
alread• aci.ieved resolutions of half a micron (h3lf 
a mi 11.'onth of a metre), Jn a par with conv.,ntional 
lith'lgraphy. But there i• another potential 
advantag~. Because the apertur~ of conventional 
len•es must be kept •mall if they are to be free of 
JefPct•, circuit• are usually laid down on silicon 
w4fers one, or at most four, chips at a time. A PCH 
can reile~t perfect images over much !arger areas, 
making it possible co etch the patterns on chips in 
bat ct.es uf 30 or 40 at a time. (E:.cerpted from 
T~e Economist, 11 Janua:y 1986) 

Lasers probp~s for faults 

As morP. and more electronic compnnents are 
crowded on ~o sma 11 si 1 icon chips, t>ie techniques 
needPd to test them for fault• get mo~e 
complicated. In Britain, STC uses an "lectron 
microscope. In Japan, Matsushita is trying to speed 
up the process of testing such very-lat~e-scale 
in~egrated (VLSI) chips by using a las~r t~ probe 
the circuit sr ructure. 

Early VLSla were checked with an infrared 
~icroscope. When a voltage is applied, a fault in 
the circuit creates a heat spot which shows up 
clearly in the infrared image. A more accurate, 
buc rime con5 1ming tP.st i1 to use a mechanic a 1 
pro!>e like a .1ypode:mic needle to touch the 
cit"cuit at every junction and meas..ire thP- voltage .. 
This can damage the chip ard needles cannot 
probe circuit• with components spaced closer 
than one ~icrometre. On the nLW generation of 
V'S!s, components are separated by le•s than a 
micro1netf"e .. 

STC at Harlow probes such circ"its with an 
electron beam inst•·ad of a .1eedle. The beam ia 
focu1ed to a spot with a width of two nanometres. 
The frequency at which the beam is switched on 
and off i• synchroni•ed with that of the current in 
the circuit. Negative voltages in the circuit• show 
up on the electron-microscope screen as light 
patches, and po•itive voltages show up as dark 
patcnes. If the circuit is faulty, the aJcceaaion 
of light and dark on the microscope acreo.!n will oot 
appear. The snag i1 that •he circuit mu1t be probed 
in a vacuum. 

~atsuahita aaya that this Llowe down teating 
too mu,h. Its l..iboratory in Oaaka has replicated 
the electron beam technique with laser light. The 
lase< beam is focused to a spot with a width of one 
micrometre and moved in a ratter of lines across the 
VLSI circuit under computer control. The heam 
creates current• in the circuit, and thP. current ia 
fed to a televi•ion where different signal strength• 
create different colour& on the screen. By looking 
at the colour• that a;.pear on the acreen, 
Mat1ushita'1 engineer• ca" pinpoint area1 wherP. 
there ic either no aignal or a very low aignal and 
thut pinpoint faulta. (Thia firat appeared in 
New Scientist, London, 2 January 1986, the weekly 
rrview of ocif!nct· and technology) 

~ fl•w rlPtecror 

An enginee<ina team l~d by Frank Shepherd, 
manager of thf! advanced tf!chnology laboratory at 
Rell Northern Reaearch (BNR) Limited in Ottawa, ha• 
combined a acanning rlertron microacope (St:Hl with a 
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measuring technique called voltage contrast to 
detect flaws in new chi~ designs. 

Using SEH technology to detect design flaws in 
_;ntegrated circuits could cut up to three months off 
the time it takes to get a new chip to mark~r. sa!d 
Cesar Cesaratto, vice-presid~nt of h~rdw .. re 
technology develop~ent at BNR. Such savings may 
also lengthen the life cycle of a chip and result in 
greater revenue !or a manufacturer, he ~dJed. 

As new chip designs have become denser, smaller 
and faster, the SEH technique has become pssencial, 
Hr. Cesaratto said. H~chanical testing techniques 
req•Jire physical contact between the testinst probe 
and the chip, which means that tl;e chip can b" m"r" 
easily damaged and the techniques are less effective 
because of the smaller surfaces that need en be 
measured. (~anada Reports, October 1~85) 

EXPERf SYSTEMS 

Expert systems lac~ conwon sen~e 

What artificial intelligence Cai) pr<Jgrams 
need, according to Dr. Douglas L.enat, is common 
sense. He is not the first to observe rhat this is 
what is missing from expert systems, most of which 
arE too specialised in their knJwledge. Lenat left 
Stratford Universit} for Austin, Texas, tc do 
long-range research at HCC (Microelectronics and 
Cor.iputer Technology <.:orporac ion), the think-tank 
; • 0 :-:.'1.ed !Jy 2 2 US companies as a r~sponse to Jaran' s 
fifth generation computing project. There he has 
launch~d a 2UO person-year pffort to equip a 
computer pr0gram with the 200,000 co 500,000 items 
uf common sense knowledge that he believes are 
possessed by every normal four-yea!-old. The 
project is called Cyc, which may sound 'mnetvingly 
lik" psyche but is a~tually short for 
'encyclopaedia'. 

In London for the Machine Learning '85 
conference organised by the Knowledg" Based Systems 
Centre, Lenat describ~d the successes of his two 
most fan.ous programs, AH and Eurisko, and thei· 
shortcoming~ which he now intends to remedy. ioth 
programs were designed to learn, not by instruction 
or ~xample, but by exploration. AM was equipped 
with about 100 concept• and 240 heuristics or 
1cracegies for exploration, aod let loose to 
discover what it ~ould about mathematics. It 
di•ccvered the natural numb~r• (it had not been told 
about them), identified the primes as~ pa:tic~larly 
intere•ting •ubset of them, and went on to reinvent 
the Goldbach conjecture, that every even number 
greater than two is the sum of two prime£. AH did 
not prove the conjecture; but then, no 
mAthematirian in the world has been able :o prove or 
di a prove it. 

AH'• precocious brilliance soon dimmed. Part 
of the trouble, Lenat b~lieved, was that though the 
program was able to l£arn new mathematical concepts, 
it was unsble to learn new heuristica. It took four 
years or more to buil1 that additional •bility into 
a new program called Eurisko, The big problem, 
accoriling to Lenat, was to find the right way uf 
repre•enting heuri&tic rules. While the heuristic• 
were exprea1ed in aprAwling Lisp code, poor Euriaku 
had •!moat zero chance of coming up with a uael• ! 
new hf!uriatic by making change• in an existing on~. 

Once ~quipped with the ability to learn ever 
better wa~1 of learning, ~1Jrisko seemed set to tak~ 
off, like a released balloon, for the intPllectual 
It rato1p'. err. 

Another time, ~urisko atopped •n the middle ul 
the night and a•kr.d a question. It waa Allm;,,d tn 



be as inquiaitive ao it liked by day, but had been 
told expressly chat progr••• do not get their 
programmers out of bed in the saall hour:. It 
turned our that Eurisko had decided it ~as no longer 
a mere program. I: had redefined itae lf to bf! a 
person .. 

After this and othf!r incidents, Eurisko's rules 
were tiithtf!nf!d. Ther"' would bf' no morf! Brownie 
points, for f!xampl.,, for df!l·ting a goal ir.~tead of 
•olving it. Lf!ilat had to suuap on one heuri1tic 
which, with a df!viousnf!ss usually found only among 
highly intelligent scientists, had atartf!d stealing 
the credit for ot~f!r hf!uriatics' discov .. rif!s. But 
somf!hov Eurisko failed to bootstrap ita.,\f to f!Ver 
higher levels of knovlf!dgf!. Nov, frozen into 
pattf!rns of magneric flux and storf!d on a shelf 
somf!vl1f!re, Eurisko no longer works 'hacker's hoars' 
pursuing its exploratory instincts throagh th., 
night. Lenat will revive it when he has collected 
the mass of coanon sense knovledg., that hf! believes 
the program needs if it is ever to learn more 
effectively. 

AH'• reputation as an aimost indecently clever 
computer program was •~•ailed last year bf two 
British compcter •cientists, Ors. Graeme Ritchie and 
:(eirh Hanna of the University of Kent, vho suggested 
that the progr~• had been given rather more of a 
helping hand than most people believed. Lenat 
himself nov agree•, after a careful analysis of his 
ovn earlier work, that =certain amount of knowledge 
slipped into AH and Eurisko unseen. The mere fact 
of using the Ligp prograaning language, fo1 example, 
predisposed AH to make discoveries in mathematics 
because Lisp itself has a basis in mathematics. 

Lenat has not abandoned his faith in machine 
learning. But the dream has faded somewhat. Long 
ago, people thought r.hat a mach' e could easily be 
taught to undeutand natural lan6 uage, a"d that it 
could •he11 coraplete its educatinn by absorbing the 
undiges~ed text of encyclopaedias or other books. 
Thar did not work. The machines needf'd the 
knowledge before they could understand the 
language. If natural langaage i.nderstanding was not 
the answer, perhapa machine learning vas. The next 
idea was that a program could be f'quipped with a 
little knowledge and a big thirst for a>re. ~ith a 
little help from human teacher• it would then 
discover things for itself. Despite flashes of 
brilli.ance fro11 AH and Euriako this approach, too, 
has fiz,led out. Lenat nov feel• forced to make hia 
ne>.t attempt the long, hard vay, by handcrafting an 
enornwus knowledge bcse which itself will merely be 
the springboard for th~ next experiment in aa~hine 
learning. 

The knowledge base will contain all the 
infori•ation you woi.ld find in a one-vc.lume desk 
encyclopaedia. Th:? honou( wi 11 be a hared among 
1everal such publitationa. 'We actually have a 
collection of them', 11.ys Lenat. ''Jne of theta is 
the }'ew American Encyclopaedia, another ia the 
Coluiabia De1k Encyclopaedia. We alao have a CO?Y oi 
the Britannica and • couple of other full, non-deak 
encyclopeadia• for settlir.g the arginenta and 
inconaiatencie• that ari1e with the ~ther 1ource1.' 
One half-hour di1pute hinged on whether grebe•' toe• 
have webbing between thn or not. 'lie finally vent 
to the Britannica and fouod out tliat they are 
partially webbed 1 , 1.enat relatu. It will prob11bly 
take 30 people six or aeven year• to dige1t a 
one··vol.- encyclopaedia into the fr,.,·..-baaed 
repreHntat ion uud by Cyc. The knowledge contained 
in the book• viii be u1eful, but the real purpo1e of 
the exerciH i1 to 1et • handle on al I the knovledg1 
which never even 1ppear1 in books: the thing• va 
all know 10 veil that we have forgott'n ve know them. 
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Lenat take• a relaxed view of 1....e of the 
issue• vhic~ keep other ai reaearchers awake at 
night. Will the machines be powerful enou,h? Will 
our inference techniques be sutficienrly tast an~ 
efficient? Will ve need parallel proc.~ssou? 11.>w 
do we c~pe with inconsistenciea in the knovled,e 
baae? He sees kn~vledge itself ••the remedy for 
all th~se worries. 'If yo~ ch~ose a good 
representation, if you choo~e a good set of 
knowledge to give the syst~•. then it cught to be 
able to aolve reason&ble proble•a in reasonable 
time', he says. 'If not, then there are soae 
edditi~nal pieces of knovledee to add to the system.' 

He expects the whole Cyc knovled&e base to fit 
"'n a Symbolics 360C, which is a poverf'Jl ai 
works tat ion b;; today' a standards, but hardly a 
•fifth gl!~eration' machine. 'lf you look at how big 
a one-volume 6esk encyclopaedia is, it is only a 
couple of megabytes of infonaation. And ev~n with 
the expansion which will naturally occur in encoding 
it unambiguously into our repres~ntation language, 
100 megabytes ought to be sufficient tu store une of 
theae c0111111on senae knowledge bases.' Lenat believes 
there are perhaps 300,000 iteias of coamon sense 
knowledge that are ne~ded to support learning, or 
any other really intelligent behaviour, in any 
subject or situati~n. He sees no point, for 
exaiaple, in trying to identify a subset of co .... on 
sense knowledge re !.evant to medicine. 'That would 
be doomed to failure. That's whac almost everyone 
else ia trying to do, in fact, vho ia w~rking in 
this area. They are picking some incredibly narrow 
thing, and trying to do the coaaon sense aasor.iated 
with it. 'So l think yes, the answer ia you really 
do need to know hundreds of things to und~ratand 
medicine.' Lenat contin~e•, 'and they are not 
largely different from the things you havl! to 
unJerstand to kn°" nuclear reactor engineering, or 
how to .. anufac•:ure automobi lea or soiaething.' 

Asked how Cyc'a perfcnaance will rat" on a 
acale of one to 10, where 10 is a huran level of 
perforiaance, Lenat boldly replies; 'I'm hoping for 
an 11. But I would settle for a huiaan and Cyc 
working together as an 11, as acceptable. I aia not 
intereeted in Cyc ~y itself achieving soiae level of 
intelligence. ~'hat l really vane is an intelligence 
aiaplifier that people will be able to use to do 
thing• thPy otherwise wo•1ld not have been abll! to.' 
The Cyc knowledge baae ahould be completed aom~ time 
between 1991 and 199S. Lenat aaya rhat hia next 
project will be 'to u1e Cyc to do ao~ething I can't 
currently preconceive'. (Compu~~. 28 November, 
198Sl. 

lnternationa! iaeeting on expert medical systems 

An internatinnal meeting at which 
deaon1trati~n• and comaunirat1on• were made on 
expert medical syatem1 and the socio-economic 
opportunitie1 for their implementation in developing 
countriea wa1 neld in Laxenburg (Au1tr1a). The 
organi&era, the lnternat1onal ln1t1tute for ArplieJ 
Syatea1 Analy1i1 (IIASA) and the Sovi-.t Uoion a 
VNllSl (Sy•te•~ Studie1 Research lnatitut~), w~ce 
able tu count on the co-eponaor-hip of 
lntergovernaental Bureau for lnforaatic1 (Ill), 
UNl-:~CO and WHO. 

Th-- ayateaa pre•ented divide baaicelly into two 
cate1ori1e, tho•• u11d independently and rho1e 
integrated into a ho1pital environaent. The former 
are able to operate with very •i8Pla aoftvar• and 
h~rdvsre on a microco.puter •nd be ~••d by • doctor 
or nur•~ in remote are••· n,, latter require 
1ophi1ticated proar• ... • d11ianed to operate on 
•ainfraae c011put1r1, thouah • ••cond ver1ion ha• 
been edapted for u•• on aicroc011puc1r1. Tvo 



portable systems •ay be -ntioned ...:-ng the fol'8er, 
one develo~ed by the Wnrld lnfor.atice and Human 
Resources Centre and the other by Pitie Salpetriere 
L"niv.,rsity in Parie jointly vith the organiution of 
Docto~• vithout Frontier•. Aa far a• the latter 
type of eapert eyste•• ie concerned, the main 
charact~rietic ie ita apecialization in the 
d iagnr.s is of a aing loi i ll11eu•. Aaong others, an 
Italian syet ... specialized in anaemia, a Soviet one 
in arterial presaure abnoraali~ies and A "oroccan 
one defined 110re exactly as utili~ation cf image 
processing by colllf)uter for the diagnoais of 
Ca·.glionoatomy, aay be -t>tioned. 

l~ addition to the presentation of product•, a 
debate took place in vhich there vas acce?tance of 
the interest in the utilization of all informatics 
resources capable of facilitating th• enornous 
medical probleas of developing countries, provided 
the bases of a medical and informatics 
infrastructure are laid (training, aaintenance, 
participation of domestir inforaatice techniques 
in softvare development). This attitude vas 
clearly illustrated by the representative from 
Seneg3l, who insisted on the utility •xpert 
medical systems can have for Africa 1n general, 
and ior a country s~ch as his in particular, in 
which ther., is on., do~tor for every 150,000 
inhabitants. 

The definition of a methodology of introduction 
of expert system• wae eaid to be ~:1 indisp .. nsible 
element in a hospital enviro•ent. Thi• aspect• of 
the suitable delegation of medical t'~~s t~1t its 
introduction bringe with it require• that the same 
be realized under proper conditions of ~omprehenaion 
and organization. (Bulletin IBI Pres•, Ho 62, 
23 December, lq85). 

HD's Ai tools still need doctoring 

The medical office of the future is likely to 
boaet eK~ert eyste~s that help doctors diagnnse 
illnesses, and rese~rcher1 are now testing more than 
a dozen prototypes of such systems in clinical 
settinl•· Yet they a1mit it will take still further 
irvaluatio11 to determine wherher these diagnostic 
systems improve patient c re. 

"The evaluation of [the1el 1ystems is an open 
research 1rea, and will remain so for the 
!nreaeeabl., future," 1aid Perry L. "iller of lhe 
Yale Univer1ity School of Medicine. Hiller chaired 
a panel on Ai 1v1te .. in medicine durina a 
aid-Noveaber 1ympoai11111 held in Baltiaore on computer 
application• in medical care. Paneli1t1 reported 
hi1h levels of •1reement between expert 1y1tem1 and 
1pccial;ata in fields rar.1ina from IW!Ur~logy to 
rheumatology. Although paneliata etre11ed thac 
evaluation crite:ia are only nov being developed for 
each 1y1te•, they alto 11id they are le1rning 
le1son1 that c1n be applied to future 1y1t .. 1. 
"There are aencral prindple1 ell4!rging from this 
work that •r~ •Pi>l icabh in other area•" of 
medicine, said Ed,.rd H. Shortliffe of the Stanford 
Univeuity Hedi<1l 5rhool. Since 1979, Shortliffe 
ind an interdi1ciplin1ry re•earch team have been 
develo~ina a c1ncer cheaother1py pl1nning prcgra• 
c1lled Oncocln It St1nford'1 Oncology Clinic. The 
progr•• i1 de1i1ned for clinic1l use vith cancer 
-~1tient., vhn 1u receivin1 eKped-ntal treatment• 
·.nder 1 reuarch protocol. 

A redetigned ~ersion for tingle-ut•r Litp 
••chinr• will replace the pror~tvpe later thi1 year 
1nd include whit Shortliffe e1lh 1 "tcmpoul 
r.erworll." The nervork i1 to pro,,ide th• 1y1t•• vi th 
a .. rhod for obrainina vital dat1 about 1 p1tient'• 
p11t - tuch a• repeating cycle• of rhemother1py or 
tfquef't iii redilt ion therapy. "This !>rogr110 mutt be 
~hie ro rrasnn abour thr p•tient'• past tre•r,...nt 
hi1rnrv in ordu to 11ener1te 1 rh.,rapy plan thtC is 
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respon1ive to the problems he or sh1; aay have 
encountered in the past .. " Shore lit te and other­
researchera said S\lae factors that ne~d to b~ 
demonstrated i~ evaluacihg medical consul:ation 
•ysteas are: 

A need for the system. 

System perforlDl'nce at the level of 1n eapert, the 
9:>-called "gold stand1rd." 

The 1ystem'1 usabil1ty. 

Accept1nce of expert s,-stems by physicians. 

The ~ystem's impact en the well-being of 
p1tients. 

Cost-irffectiveness. 

"It's pretty hard to show that a system is 
usable if it's not operating It the level of 
expe~ta", ••id Shortliffe. Yet a gold standarJ for 
eKpert aystems is difficult to attain because 
clinicians and specialists seldom come to universal 
1gree...,nt. Just as useful would be a set of 
benchmarK cases within a ~now!edge t'se that 
cuntains classi' examples of each disease, said 
Lavrence C. Kingsl1nd of the National Library of 
"edicine's Ai/Expert Systems Progr6111. 

Kingsland describei the evaluation of a 
consultant system in rheumatology called Ai/Rheum. 
The system's structured knowledge base contains 
formal criteri1 for 26 rheumatologic diseases. 
Kings l1nd reporte•I that the agree-nt of the 
A1/Pheum system with the gold stand1rd diagno•is of 
clinicians exceeded 90 per cent during three sets of 
clinical ca•es. The ~yste111 is now being transferred 
from a DECsystem 2060 mainframe at Rutgers 
University, where early development took place, to 
Digital Equipment Corp. VAX-ll/780s ~c the National 
Library of Medicine in Bethesda, Hd., where 
validation of the knowledge base will cnntinue. 

For the last year and a half, Universit) of 
Maryland Ho1pital researchers have been evaluating 
1nother •~pert sy1tem used to identify transiirnt 
isclte•ic attacks (TIAs), bri:?f .,,!functions of the 
ner lu\ 1ystem that often le1d to srrokes. 
J. 'A. Reggi• of the hospit1l'1 Department of 
Neurology 1aid their ev1luat1on of the ey1te111, which 
di. ~no1ed 100 patient• who 1uffered TlAs, me~sured 
agreeaf!nt with neurology 1peciali1ts, not the 
accuracy ~f the diagno1i1. Reggi• ~refer• 
1tati1tical me31urement of agreement over accuracy 
becau~e 1p~ciali1t1 often di••&ree, making 1t "very 
difiicult to define a correct 1n1wer." (Re~r1nted 
fr0111 Electronic• Wee!., 25 November l9d~, ©I'll!), 
HcCraw Hill Inc. All right• re1erved) 

"AllKt.T Tllt:HDS 

ChiE industry gets foreca1tin1 1ervice 

A nev 1emiconductor industry tracking 1ervice 
h11 been 11unche6 by Californi1-011ed aarket 
researr.her. Cno1tic Concept•, to help redace and 
predict harmful aarket 1wing1. The nev 
Seuiconductor Industry forecasting 1nd Tricking 
Service (Sift) is ~l•i•ed to be 1 more accurare 
ae11ur• of the 1eaiconductor indu1try'1 health Chan 
is pre1enlly av1il1ble. !hi1 i1 l•rgely 1 
collection of tr1de d1t1 combined ~ich le1~1n1 
indic•tor1 of ... rket tctiviry 1uch a1 cnmponrnt u1r 
by equipaent manuf1cturer1. 

The Se111iconductor Indu1try A11oc11t1Jn (SIA) 
i1 1110 working or. 1 110re tccurat~ track10, 1rrv1ce 
tn t1ke over from 1t1 monthly boo•-to-hill ra•10 
(the ra!io between nrY nrrlert and 1nvn1ced 
drtiv .. ri£1) which can pr•·•foce 1111h11t11""' re1ul11. 



The SU. has been working on a tr2cking syste• 
with RCA S•miconductor and Sprague Electronics, 
using • siailar method :o that used by Gnostic 
Conclf!pt!:i .. 

Sift takts the SIA book-to-bill ratio, economic 
chances, equipment production trends, chip 
consumption. device application and priciug into 
account when calculating its forecasts. This aethod 
should he!p identify multiple bookings by 
cust'°""ers. In the past this has '>een partly 
responsib~e for the expensive excess production 
capacity that hae plunged the US seaiconductor 
industry into rece~'ion. (~omputing, Nove.Ler 1 
i 985) 

GaAs IC prices come down 

The ,.,..,pany tha• introduced the firsL gallium 
arseuide digital integrated circuits available 
c0111111ercially, Harris-Microwave Semiconductor, 
!1ilpitas, Calif., a division of Harris Cory., of 
!1tlbourne, Fla., is lowering the chips' prices. The 
cuts indicate thl!t "GaAs digital ICs are aoving 
along more or less the same learning curve as 
s i 1 icon". says a company spok~s::ian. Prices on some 
of Marris's small- and mediu.-scale ICs are dropping 
by 25 per cent to 40 per cen~. (Electronics, 
l8 November l985) 

Customrr-d~signed arravs 

The complexion of the market for application­
specific integrated circuits will change mar~edly in 
coming months as 1110re ASIC ve~dora get into the act 
oi guaranteeing that they can turn out prototypes of 
customized gate arra~s fully designed on r.ustomers' 
work stations. They can make these guarantees 
because the systems houses that are their cuatocaers 
now can tackle the on~e formidable briar patch of 
placement and routing. The systems house c~n take 
~n the task of making the physical interconnections 
for their designs because work station makers a~d 
gate-array venJors are embarki~g on a new course; 
agrerments that aJd the vendo.s' 
placement-and-routing packages to the design 
s~ftware available for the work stations. 
Guarantees that gate-array vendors need not 
re•imulate and t~eak designs on their computer­
aided-design systems will give r.ustocaer1 
long-sought-after control over project schedules, •s 
well as over every aspect of chir design. However, 
the new freedom ia not without it~ dangers, for 
sy1tenaa hou1e1 are di1covering that ASIC 1oftwa~e 
can be tricky to ~ork with. 

A growing number of work-station makers are 
signin~ licensing agreement• with gate-array 
vendors. Theae develop,...nta will boost ASICa toward 
achieving the r~•y markets forecast for the• through 
the 1990A. By the end of this decade, the worldwide 
ASIC "'8rket is expected to reach ~10 hillion a year, 
up from SJ billion this year, says lncegrACed 
Circuit Engineering Corp. Between 1981 and 1990, 
the market will grow at a compound annual race of 
ll per cent, co"'l'ared with about le per cent for Lh~ 
semicnnductor industry as a whole, and will account 
for about l4 per cent of total worldwide merchant IC 
sales, predicts cha Scottsdale, Ari&., coapany •••• 
(Reprinted frOtll F.lectronics Week, 7 October l98S, 

© !911S, McGraw Hill Inc. All rights reaerved.) 

International F.~ropean Microchip Venture 

The afinouncement of a $6S million plan for the 
ettablishment of a new inrern•tional European 
temiconductor facility with operations mainly in 
Britain, Franc• and W. Cer .. ny, attracted the 
attentinn of the Europun financial catnunity. The 
new company, whi,h ha• attracteJ top lf'adars frot11 
F.,.rr>pf'~rt .. miconductor manufact,.rers, vi 11 be known 
a1 ~ .. ropean Si I icon Structures or ES2. 
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Through a novel concept of producing custom 
devices at very low volumes, ES2 plans to satisfy 
~he considerable de9Wnd in Europe froa small 
equipment manufacturers for a few thousand devices. 
The low vol .aae and prototfl>' full cust.>m ai..:rochip 
aarkec is just eaerging, since s~itable technology 
has not been previously avai la~le at a.:ceptable ··ost. 

Ci.rcaits will llf' laid out using silic"'' 
compilers from Lattice 1..>gic and from U.S. sources, 
while e-bea• J!rect writers, from Perkin-~la.r, will 
dispense vith photo.asks. ES2 plans to produc~ 
custom devices in two wee~s for as little as Slu,uoo 
- S:>ae S-10 tiaes less thaa that of its COIDpetiturS 
who require about l2 weeks for a prototype and 
perhaps 36 ~~eks for a usable :orrected ~roduct. 

The company expects to begin building a 
prod11ction plant at a site between ... x-en-Provence 
and Marseilles in southeastern France in late 198). 
Until the plant com~• on-stream in 1986-87, the 
company pl•~• to rent wafer production capacity ~n 
the U.S. A secon.t production plant is planned i11 
Britain or FRG within the next few years. 
(Reprinted with permission from Semiconductor 
lnt~rnational Magazine Copyright 1985 by Cahners 
Publishing Co., Des Plaines, ll. USA) 

Boom forecast in co111111s chip sales 

The market lur coanunications ~hips is expected 
to grow at an average rate of 30 per cent until 
19~0, despite the drop in the semiconductor Darket 
by 20 per cent this year alone. International 
Resource Deveiopment (IRD), a US market research and 
consulting company, predicts thaL even when growth 
resumes in the semiconductor market, 
telecoaa~nications anu data COillDunications 
integrated circuits (ics) will outpace the general 
chip market. 

Eric Arnum, a res- arch analyst at IRD, said; 
"We see no reason for the telecoms ic market to slow 
down. As coaaunications equipment vendors find out 
how much time and ~oney chips c~n save them, we can 
only see the market speeding up." Arnum added ti.at 
the local area network and fibrr-opt•c markets will 
grow in sale~ as a direct result of the low cGst and 
amall 'ize of the communications chips now being 
designed tor these systems. 

The IRD report, Telecommunications Integrated 
Circuits, emphasise• the incr~asing importance of 
gallium ar•enide, •ilicon compilation and integraLed 
servi~e• digital networks. 

Arnnm said; "If the proponents of si I icon 
compiler Cl!<:hnology are correct, the semi-conductor 
designers of the future may be the board 
manufaeturers of today." lie belLeved the n.?w 
technology would open up the design field to the 
point where less tra1n1ng is necessary before 
someone can build chips. (l:omputing rhe Newspaper 
19 September 198~) 

Thr World Teleco,,.unicatio~• Market 

The value of the world telecommunication• market is 
esciaatecl at u~Sno,ooo iaillion (musd) accord1n1 to 
a study conducted by the statistical unit of the 
British weekly, financial Ti•es. Without counting 
share part• and accestories and only cnnsidering rhe 
different equipiaent items for switching, 
trans•i••ion, telephoneit, terminals etc., the total 
amo~nts to 40,000 musd. The USA cnn1unie 38 per cent 
of thi• aarket, Europe 3S per Cl!nt, Japan 
13 per cent and oth&r countries 14 per cent. As far 
a• production i~ concerned, the USA contribut• 
32 per cent, Europe 18 per cent, Japan 16 per cent 
an As~an group ..:on1isting of Korea, Hong Kong and 
Taiwan S per cent and other countries 9 per cent. A 
general characteri.cic of tltis marke! i1 us rapid 



grovt:I,, in which al•o the changeo~er fr09 an~log to 
digit£l e;uil""enc pla:r• a :-ole. {11.,lletin Ill[ 
!!!!..!.• l7 Nov~iaher l985) 

CCJ4~ANY KEllS 

To•hiba otep• up l Kbic chip output 

To•hiba is to go ahead with the aass production 
of its l -...:gabit dyn .. ic ran~°'" •ccess llCIOOry (dra.•) 
c~ip. The c011pany is ai•ing for l •illion piece• a 
year by April 1986. Toshiba was the first to start 
<•"'Ple ship...,nt• of the new generation chip in June 
this year and aaos production will ocart in 
Nov .. ber. At leaot five other Japaneoe chip 
mAnufaccurers have plan• to start .. s• production of 
• l me&abit d~ .. chip. The e3rliest contender is 
probably Fujitsu which s•arted ohoving CCMDercial 
samples this s..-.er. • •• (C011puting the Newspaper, 
ll Oc:ouer l985) 

NEC ma•• producing CaAs singl~ crystal• 

NEC Corp. has c<MDC a step closer to realization 
of a high speed CaAs LSI circuit with the succeosf~l 
pr<'duction of an experimental chip possessing l·,:ioo 
gates and having a propagation time of JC p• per 
ga•e. A critical step in the realization of the 
Ga. s LS[ circuit is NEC's recent development of a 
met~od to produce high quality CaAs single 
cry•talo. The coaapany says that improvement of the 
ingot shape and cooling methcds have been an 
important factor in the creaci~n of dialocation-fr~e 
crystal CaAo. 

The company recently •ucceeded in test producing 
a GaA• wafer 2 in. in diameter, having an average 15 
to 20 crystal defect•/c~2. Conventional CaAs 
cryota>s have 200 to l,000 defects/cm2. The 
qnal i ty is good enough to bui l.:I a VLSI circuit on it, 
a NEC opokes.,.n taid. 

Previously, indium had been doped into ~3As 
crystal• to prevent dislocatiuns, but indium itself 
sometimes causes defect•. NEC has oucceeded in 
growing dislocation-free and lov-striatio~ CaAs 
single crystal• by indium dcping -t a level about 
one-tenth that of conventional methods •••• 
(Reprinted with pe·Mission fro"' Semiconductor 
l~ternational Kaga%ine, Hovemb~r 198~. Copyright 
1985 by Ca~.ners Pul>li•hing Co., Des Plain4'ft, ll. 
USA) 

~otorola, Intel plan HAP chip 

Both Hotor~l• and Intel are planning co market 
chips that imple•ent some of the a2nufacturing 
antomaciou protocol (HAP). Thi• i• a n.,cesaary seep 
on ;he way to providing lo•rcost equipment that can 
he hooked-up to a KAP nf!twork. The l'ioco1·ola chip 
"' i l I sit on one of two boards that vi 11 both be. 
needed to i~plement the full protocol. The Intel 
chip will sic on a single board which viii also 
iiaplenoent the full protocol. Motorola intend• to 
•hip •••~les of it• chip to third parties by th~ end 
of the ye!lr and market its board next year, 
accordina to Jia Weeldreyer who it head of 
~otorola's Data C<1t1111unicationa Product Croup. He 
also eaid tnat the co•pany intends to reduce ice two 
bo1rd1 to one board, probably by 1987. At the 
•001ent, the phyeical connection to the network {a 
aode•> ie •ounted on a eecond board. 

Such board• will allow robot• and computer• to 
talk t•; '!ach ocher over !oral area networks and !IO 

••ke coapletely aut001ated factoriee poeeible. The 
boards act as cranelacing devices and sit between 
the machine and the network. HAP defines everyth;ng 
that an engineer has to know 10 that factory 
rquipnwnt, •achine tool• and cnaputer• can 
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co..Jnicate over local area networks. They talk to 
each other uoing a token bus systea so these boards 
are known as token bus controll~rs. An electrica: 
signal, k~own as a token, is circulated around the 
netvurk. llhe" a de.., ice wants to talk to another 
device, it tells it• token bus control board to grab 
the token as it goes pas• and squirt a raessage into 
the network in its place. The •essage carries an 
electronic label which identifies the device that it 
io addressed to. The ..,•sage pasoes from aachine to 
machine around the network until ic gets to the 
right ~ne. The token bus control board of this 
aachine recognises its own a.ldre•~ and grabs the 
aessage out of the network. The board then 
translates the aesoage into instructions a<'d 
infora.ation that its .. chin~ can understand. 
(Electronics Weekly, b Novetaber l~d5) 

Intel's 32-bit chip 

The race for the ultimate personal computer - • 
m.achine that can put the power of a mainframe on 
each user's desk - began in earnest on lb October. 
That is when Intel Corp. finally got around to 
introducing it• nest-generation, 32-bit 
•i~ro~rocessor, or coaaputer-on-a-chip. While Intel 
trails several other semiconductor maker• in 
unveiling a 32-bit entry, the Santa Clara {Calif.) 
company is cle .. rly the one t•> beat. Today. lnt"I 
reigns a• the undisputed king of microprocessors. 
Its chip designs, which are also produced under 
licenoe by a har .. lful of other chip•aker•, cumnand an 
awesome 85 per cent o[ the current S289 million 
market for 16-bic processors. 

At stake is a core business that will approac~ 
S200 million by 19~0. Sale~ of auxiliary chips 
needed ro build the equipment around the new 
processor~ could push the total market for J2-hit 
semiconducr.or• co SL billion in l'J90, or n .. arly 
5 million units, according to Dataquest lnc., a 
San Jose (Calif.) &arkec researcher lfigure l see 
Fage 47). The computer induotry is lookin~ to these 
new chips to restore some shine to the lacklust"r 
market for offic•• automation equipment. lly handling 
a chunk of data in 32-bit-long strings, or bytes, as 
fast as or faster tha~ today'• syatems proce~s a 
lb-bit byte. the ntv computera .1ill aec •tandard• 
for eaoe of use. 

Intel'• dominance result• largely from one 
fact; Intern.at ioni I Business Machines Corp., vhi.:11 
has built up a ;o ~er cent stake in [nee! since 
1983, picked Intel's lb-bit chip as the brains of 
the enoriaously suc~essful IBM Personal Co~puter. 
The :•1..'s popularity triggered an av!llanche ot 
software that offers performa~ce beyond the 
capab:lities of earlier 8-bic sy•cems. The PC also 
set off a ruoh by rival computer companieo to bui Id 
work-alike rna;tiines, or clone'i, that can run the 
~•me programs. One reason Intel took so long to 
unve\I its 32-bic microprocessor - dubbed the 
1<0186 - was to m.ake sure that the chip, initially 
priced at rnoo, is totally co..patible with this hug" 
base of existin~ software. 

Thanks to the 11101De:'ltuia pr,,vided by the ooftv.are 
flood, Intel predicts that its ~•P• will corral an 
eve:1 bigg~r share of t~mrrov'a m rroprocessor 
mark'!ts. It expects to notch lld ,,er cent of all 11>­
and J2-bit sales by l~~O - despite more competition 
than ever, including some Japanese dea1~ns, and 
de•pit" having given itt key riv .. 11 a b1' le•6. 

National Semiconductor Corp., for ex.am,> le, 
vt,eeled out its l2-bit ftntry two years •go, quickly 
enlisted Texas l~atru .... nts Inc. as a seco:1d-sour<e 
partner, and ~ow says its design has bren plckcJ •• 
the he .. rt of more tha11 l,~00 products. The .12-b~c 
chir fro• archrival Motorola tnc. made its dehut • 



yea~ ago, and the coapany ••y• it is u•ed in •.:ime 
500 producu. 

Ot~er :oapanie1 are etill rullhing to pay the 
astronomical price cf adaieaion - hundred• of 
•illione of dollar• to develop a full f .. ily of 
chip• - and juap into the action. Earlier in 
October, Fairc:>ild C-r• lo lnat.-...ent Corp. a»d 
lnao• International PLC trotted out extraordinarily 
powerful )2-b it tntriea. 

For lntel, or.a vi ld card in the deck is a 
12-bit chip under development at IB.~. There have 
been persietent rumor• that Big Blue vould Jhift tc 
it• own chip to .. ke it harder for other coaputer 
ca.panie• to turn out clonea. But Illt ina:ate that 
it vill 1tick with Intel. In an tmueUJll statement 
apparently aimed at puttir.g auch r.-oura to reat, 
the coapany aaid that future PC product• would be 
compatible wi;h the current aodeh. 

Intel adait• it worries prudently about 
Japanese coapetition. lot~ Hitachi Ltd. and 
NEC Corp. are expected to aake a aove in 12-bit 
•icroprocee1ore next year. In addition, Fujitsu, 
Mateuahita, and To•hiba are w~rkina on )2-bit 
deeigns - and Japan'• chipaakera have .. ply 
deaonatrated in the aeaory-chip gaae that they are 
investing for the long pull. Ul.eprinted from the 
21 October 1985 iaaue of 8uaineaa Week. Copyright 
1985 by McCrav-Hill, Inc. 

Intel holds back bubble memories 

Intel, the US semiconductor aanufactu~er, will 
not be producin1 16-ae1abit (ailliona of bite) 
bubble aeaJries in 1986, •• it had predicted in 1982 
when it introduced the 4-aegabit version. The 
reason for the holJback liea in the lack of Intel'• 
intere•t in view of the poorly defined nature cf the 
•arket for this type of aagnetic support. Despite 
its 1ecurity and sturdine•• and the fact that it 
retain• dat~ vhen electric power i• diaconnected, 
ita applications ae:ea to b! liaited to highly 
specific us••· The initial illusion. that the•e 
•e110rie• would be able to replace disks have aade 
way for the idea that their utility reaains 
restri~ted to effcrts to i•prove industrial control 
•ystem1. (Bulletin Ill Presa, No. 57, 
17 November 1985 · 

Fujitau planning new c.,.,puter for 1987 shipment 

Fujitsu Ltd. will begin ahip91enta in 1987 of a 
new aeries of powerful, ~ar1e-1cale, 1eneral-purpo1e 
coaputers, includin1 a aodel the coapan1 cal led 
faster than other• of its type. the new Facoia K-7aO 
series i1 to include six aodels with one to four 
central-proce11ing units. The seriea' top aodel 
Facoa ~-780/40 will be able to process inforaation 
twice a• fast •• International lu1ine1• Machines 
Corp.'• aainfra~ aodel, Sierra 400, a Fujitsu 
apoku•an uid. UM introJucad the Sierra Hriu in 
February 1985, and NEC Corp. and Hitachi Ltd. 
already have announced .odal' that they ••Y have 
faster oparatin& speed•, co"puter industry analysts 
noted. 

Fujit1u aaid it will begin aarkating tha sari•• 
between Karch and Sapteabar 1987 at aonthly rental 
pr;c•• froa 44 aillion yan CS215,000) to 181 aillion 
yen, depending ~n tha aodel. (International Herald 
~) 

AT ' T to cuetoaize 

The entry of tha divasted, dara1ulatad AT ' T 
into the .. rchan~ seaiconductoi industry has kept 
everyone 1uea•ing. Tha trlecoaaunications giant 
first llOVed into ~09lllodity .. aory chi~•· selling 
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l561t dynaaic random access aeao.-y chip,; lDRNt' e) and 
•ending out saaplea of th• upcoming DRNI generation, 
the a.t~abit (10241tJ chip. However, Donald Liedberg, 
AT 6 T fechnology S71tea• uroup national sales 
••~ager, told Electronics that the com~.ooy plan• to 
bold such chip~ to a 5 per c'!nt to 30 per c_,,lt of 
ita •e•iconJuctor busineMs. He aaid, "Our str.oto:gy 
has bten to lead the process developoaent with a.eaory 
and use the proceas develope~ there for o:her 
product•". That iJi, likr aany othc1· chipaak•rs, 
AT 6 T plans to uae high-volume, low-profit chipa to 
refine its ~•fer fabrication skills and increaae 
yield (the percentage of goods chips on each ~•fer). 

To apply that production technology to aore 
profitable component•, AT 6 T ·••• opened d1:1ign 
center• in Silicon Valley and Munich, Federal 
~~public of Ceraany. At the1e and future centera, 
AT' T will he!p i•• cuat~aera design standard-cell 
chips for apecific applications. Then the company 
vill fabricate the device• at one of {our exiating 
vafer fab planta or the old Synertek factory in 
Santa Cruz, near Silicon Valley, that At 6 T 
recently acquired. (Clobal Electrcnics, November 
1985) 

AT • T to a.Jnufacture lCs in Far t:ast 

At• T (US) has announ.:ed a S7u million 
inveataent over the next five years to set up 
semi~onductor production at two locations in the 
Far East. In a deal conr.iucled mid-ye.u, AT 6 T 
acquired two •eaiconduetor •••••bly plants from 
AIM!rican Coapany Hor.eywell Syne:tek. The plant• are 
in Singapore and Bangkok, Thailand. 

lhe Singapore plant will produce customized ICs 
for specialized applications and surface aounted 
seaiconductora. Production ia sched~led to begin in 
the second half of the year. According to AT 6 T 
vice president, Harry Van Wickle, an IC d~sign 
centeT will be set up within the next year to 
develop new proceasing and packaging techniGuea for 
ICa in conjuncti~n with AT 6 T's Bell Laboratories. 
About 95 per cent of the ICs are expected to be used 
in AT 6 T's own telecomounicatioaa equipment after 
being shipped back to the US fully a~sembled and 
tested. 

According to a apckesaan for Singapore's 
Econoiai~ Develop;nent Board (~DB), AT 6 T is 
co~sidering sattin1 up a wafer fabrication plant in 
Singapore as part of its long ten. aim• for the 
Far East. In Thailand, AT 6' T is reportedly 
beginning production ~f semiconductors at the for•er 
Honeywell Synertek plant in Pathum Thani, l~ ailes 
north of Bangkok. (Reprinted with per•ission from 
S~i~ondurtor International Hagazin~, November 
1985. Copyright 1986 by Cahner1 Publishing Co., 
Des Plaines, 11. USA) 

lnaoa launches new chip and holds its breath 

The future of lnmo1'a long-awaited Tran1puter 
proce••or chip, launched recently now hangs on vhat 
its c~atoaers aake of it. ln..,•'& plant in Wales 
can produce Tran1putar1 at tha rate of a aillion a 
aont:1, but so far it hu made just a fev thouund 
versions foT cu1toaar1. Orders will not increase 
1reatly until product• incorporating the Transputer 
•••on the aarkat. The chip processes data in 
chunks 32 bits long a• opposed to tha conventional 8 
or 16 bita. Unliwa other 32-bit proces•or chips, 
Tranaputara ara designed to ba wired together in 
array• in which each Transputer perform• a dif farent 
aapect of one overall ta•k. Thi• is known•• 
parallel proca1•ing. Each Transputer has four 
h i&h-apaad co-nnicar ions links which can attach it 
to other Transputer• or t~ an a11ociatad .. aory. 
Tha chip ha• tw~ tnousand words of •emory on board 



to st.ore •essages and data c01aing from O[her chipa, 
as vell as specialiaed proceaaora [O cope vi[h these 
C;)BllUnieati?na. Nor'Jlally theae joba are done by 
separate chips coc;;municating vith each other over a 
bundle of vires called a bus. 

1 ... 01 hopes th4t coapanies planning to build 
parallel pr~cessors for analysing signals fr0<0 
militarv s~ns~rs. driving high-reaolu~ion screen 
displays, building ~ocplex .....tels or undera[anding 
h ... an speech vill find the Transpute 'or~ 

convenient than groups of chips. 

So far, some 20 organisations ·-d ca.paaies 
have expressed an interest in Tranaputers. Wex[ 
eonth, a small cC!llpar.y called Keiko, vhich is baaed 
next to lnmos's plant in Bristol, plan• to introduce 
a parallel computer, kno- as the Co.wputil\g 
Surface. This machine vill be the llO\t poverful 
co11;tuter Pver built in Europe operating at between 
l ,000 and l, 500 mil lion inotructions per aecond 
CHIPS). A Cray XMP, the llOa• r~~arful superco.aputer 
buil[ in the US, i• rated er 3,000 HIPS, but the 
Computing Surface vill coat ~250,000, without 
software, compar~d vith $10 eillion for a fully 
operational Cray XMP. The Royal Signals and Radar 
Establishment, vhich plan~ [O use the Coeputing 
Surface for processing radar signals, is aftlOng 
Heiko'a first cuatomera. 

Heiko vas set up by aix of lneoa's former 
e•ployeea, vho vorked on the Transputer. The 
company ha1 already p~od~ced a cc.eputer, o~erating 
at 500 HIPs, foi Inmo1 to deeon•trate the 
Transputer's abilities. Inside the Collputing 
Surface, a eesh of interconnected Transputer• ha• 
been !lent round and joined 4t the edge• and the ends 
to fore a doughnut shape. This arrangement enables 
all the Tr~n•putera to comeunicate vith their 
neighboun. 

Tt.e 1'.oee Office is also interested in Incos' • 
device. Ita S~ientific Research and DevelopMCnt 
Branch is working on a computer incorporating 
tranaputera for matching digitally encoded 
fingerprinta. The Home Office's present computer is 
5o alov that it can ta~e 10 days to vade through its 
databa1e of 350,000 aeta of print• and ~ind out 
whether a aet matches vith any of them. The Home 
Office hopes that the Transputer system vill 
aignificantly reduce that aearch time. Ir.dividual 
police stations 1hould carry out their ovn searches 
rather than submit pri~t• to a central computer. 
(This fiut appeared in Nev Sci.~ntist, '.ondon, 
10 Octobe~ 1985, the weekly review of science and 
technolo!Jy) 

APPLICATIONS 

Welding; the pu•h for autoeation 

In keeping 1tep vith industry's drive for 
increa1ed productivity, the welding sector has beaun 
the •hift coward iaore automation. But it ha• been a 
tvo-•teps-font•rd, onc-atep-back process. The uae 
of •tick electrode•, for exaeple, has been 
decr•a•ina, yet still re?reaenr.s about SO percent of 
the con•..,•ble earkat in the U.S. 

"One reaaon for the alov eove to •emi-aut0111atic 
ayst .. • has br1n the high efficiency of iron 
powdered and lov hydroaen elactrodes ," explains 
W.I. Mi•koe, vice pruidant of internatior1al ules 
at Linco In Electric (Clevr.land, Ohio, USA). "In our 
plant, it'• only been in the la•t several years that 
ve have been •ble to utili~e •••i-autoeatic 
proceaaea to •ianificantly decrease our weldin1 
eal\ufacturina co-ts." 

Robotic v~ldin1 ay•tee•, havin1 eade 
cvnsiderable aai~• in auta.obile •••eebly lin••, ar• 
nov in vida ute in o:her .. nufacturina area• as 
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vell. r,ther developments include •ynergic pul1e gas 
-tal arc welding anits for i•proved depositioh 
rates and speeds for ~IG welding, autogenous laser 
units for welding thin gauge •~terial without filler 
metal at high speeds, plasma •re welding and cuttinf 
units for improved t.andling of fer1ous and 
nor,ferrous metals. and vision systems fur robotic 
welders, to name a fev. (Excerpted from lnd~strial 
World, Septemb~r 19dS) 

The computer helps the crane operator 

The computer is to help the crane operator Jo a 
surer job. This by enabling hi•• to control th~ 

tricky business of loading and unloading containers 
electronically. But it is nevertheless ~he ecomomic 
aspects that motivate backing up the crane oferator 
by means of a computerised ~ontrol system. A large 
container vessel costs lU,000-40,000 US Uollars a 
day vhen kept in ?Ort. Every time there is loading 
or unloading to be done, around 1,500 container• 
have to be lifteJ and shifte~. This is a 
t iee-consuaing job. When loading a vessel, each 
container has to be fitted precisely into a 
container cell, and the cells are both on the 
vessel'~ deck or dovn in the holds. 

For efficient loaJing/unloading many ships of 
today have their o.rn cranes, equipped vith 
swivelling turntables located between the lines and 
the cargo load. The turning devicL cakes it 
possil>lc to turn the load in relation to the ship. 
But once the load is in motion, it starts to swinr 
to and fro, and the crane operator has his vork cut 
out to manoeuvre the load, counteract the swings and 
get the container into the right position. 

The com~uterised control system enables the 
crane op~rar.or to 'feel' direct contact with the 
load and guide it accurately and quickly into 
place. There £~ a computer in his cab connected to 
two actuators in the swivelling torntable. fne 
computer reads •nd controls the turntable, directing 
the cargo to the deai~ed position. The crane 
operator can thus devote his ~nergies to the crane 
hauling, i.e. •hifting the load1 between ship and 
quay. (New SweJish Technology, Vol.4, 1911S/No.ll 

Nev CAD/CA.~ sy1tem for garment industry 

Dat...Onster AB are introducing a new CAD/CAM 
system for the ganoent industry, together with a new 
laser cutting mach•nc of their ovn Jesign. 

Datamlinst~r's idea is to cre~te fleKible and 
profitable CAD/CAM 1olut ioto~ for 5mall and 
medill1D'"aized firma hy using the latest COlllputer 
technology. The ratamonate< aystem constitute• a 
tool covering virrually all fun~tions in the gana~nt 
industry, fr.,.. first sketch to cut-out ganoent. A 
1amplin1; diaitizer input, CAD, pattern production, 
cut-order plannina, coating and drivina package !or 
cutting machine/plotter. 

The system ia eodular, which means that each 
~••r can freely compose a aystem cailored exactly to 
his or her needs, while reta•ning the option of 
future ••pansion vhere necessary. (Nev Swedith 
Technoloay, Vul.4, 198S/No.2) -~--~~-

Dutch firm develop• advertisers' ~AD kit 

A Dutch araphic de~ign co.pany has developed 
what it clai•' is the fir1t C09puter aided de11gn 
(cadi ayate• specifically geared for the advertising 
industry. The Aaathedea aystec daveloped by 
Cla••••n• Product Consultants, baa already been 
u••d to desian loao• and packa1in1 for •uch f amou• 
na••• ••Heineken, Heinz •nd Philips. The ayate• 
which viii coa~ betw••n tBS,000 and t88,000 viii 
b• available in tha I."' frot11 October onvarJ,. To 
date, Claessens have 1old about 2~ systemr 



wcrldwide in Holland, Switzerland, Germany and the 
us. 

Francis Hichael Claessens, co-owne~ of the 
cor:pany, said: 'the blice of t~e ~ad market 
dire:ted •t graphics is very tin). ~one of the big 
cad c<r.11panies would find the development of such a 
systee ?rof itable so ve decidei we would produce the 
system ourselves.' Because the syste• ~ill be used 
by arlists wi~hout technological backgrounds it has 
been built for ~se witho~t an alpha-numeric 
keybcard. Using a mouse artists can draw vtatever 
shape they wish. the syste• can handle 16 ailli~n 
different colours in !14 leveh. (Coa:;>orting, the 
Hew•paper, 12 September 1985) 

Calculations advance aerodynamics 

!;ci,.ntist in the Unite-! States and France 
(Brost llasslacher of th~ Los Alamos National 
Labo~atory in Nev Hexi~o, who created the cocaputer 
model in collaboration with Ur'el Frisch u~ the 
Observatoire de Nice in France~ have developed a 
computerized method to predict the flow of air and 
fluids that may improve the aerodynamics of cars and 
airplanes, track weather sy•tems more reliably and 
expedite d~velopment of space weapons. The new 
method of predicting flow dynamics, sti~l in the 
early :esting stage, could allow relatively 
unsophisticated compute•• to .. ke ca!culations that 
can now be rl~ne only by nev-gene~ation 
supercomputers over days or weeks. 

The determination of flow ancl turbulence is 
vital to calculate the movement of object• 
through fluids, su~h as bullets, rockets, autos 
and airplanes. It is also important in determining 
the movement of fluids them•elves such as air 
movement in weather patterns, chemicals being 
mixed or streams of particles •triking the 
ataoaphere in parric1e-beam weapons. Calculations 
of these flows are necessary, for exaft!Ple, to 
develop vin~s with more efficient lift, or make 
weather predictions that come closer to reality. 
Air flowing over a wing include• a thin 11yer of 
1ir, like a coating on top of tile wing, that is 
•table a,d move• slowl1 while the air inche1 above 
it passes by at hundreds of miles an hour. Thia 
layer, with its lover pressure, is what gives the 
wing its lifr. 

~en the plane's speed slows, this layer of air 
can becOMe turbulent and break away from the wing. 
This occurs juet as tne wing lose1 its lift, and the 
plane stalls. Designers watch for the turbulence in 
the boundary layer to alert th- at what speed the 
wing will stall. 

The f..,da-ntal idea behind calc1Jlation of flow 
and turbulence is that, in theory, each atom'• 
motion could be •racked as a serarate unit to make a 
detailed picture of flowing .. terial and all its 
eddies, curves and swirls. 

TI1e Ha••lacher-Frisch aodel e•aentially 
involves a coa?uterized calculation ~f the movement 
of extreaely saall patches of air or fluid. The 
aov.taent of each of th•H ail lio1.a of tiny unite is 
then combined to give a ainutely accurace picture of 
flow. 

Special1•t• in the field •ay the vor~ of 
Hr. Haaalacher •nd Hr. Frisch i• stunning and 
dra•tic. Euly teats have been aucceaaful, but 
re•e•rchera say it .. y be aoae ci111e before teat• are 
coaplete and a ~eter•ination i• aade ~t..th•r it he• 
1 wide practical use. But e1rly results suggest 
that the llltldel can calculate flov 1,000 to one 
million tiae1 faster than previou1 methods, say 
researchers famili1r with the work, .. kin& it at 
le••t theoretically possible to push forv.•rd the 
field of f\ov calculations in one 1udden jump. 
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Among other things, it coul~ .,.ke wind tunnels 
o~solete in soae design work. T~e current methods 
of doing these calculatiuns are based on equ4tions 
more than a cen•ury old. lhese eouations ta~e 
thousands of lines of computer instructions; the 
new method has only 100 lines. llnterest, Herald 
~. 20 November 19d5) 

!!!!_ti!!'_ story retold by computer 

Pity the poor fishes. It's tough eno•1gh to 
survive with hordes of av;d fishermen stalking them 
with sonar and other high-tech gear. Nov a West 
Lafayette (Ind.) ccmpany has added a computerized 
fishing pole to the sportsman's arsenal. The Fish 
~aster, being dangled for ~70 by Outdoor Electronics 
Ltd., tells i•s user when a fish is hooked, how lon~ 
it took to reel it in, how hard a struggle the fish 
put up, and how much the catch weighs. 

The battery-powered device combines a 
microprocessor with sensors and digital readout 
displays and claaps on a rod's handle. Outdoor 
Electronics general partner ~llarles Sherwood 
predicts that as the r.adget catches on, fish yarns 
will c~e to incl~de talk of fight time, rod 
deflection, and other esoterica supplied by the Fish 
H•ster. But gone, alas, would be the time-nonored 
tr.dition of stretching the facts. lBusiness Week, 
l4 October 1985) 

Electronic hearing for the totally deaf 

Re•earcher~ of the "ouse Ear Institute in 
Los Angeles have developed a new generation of 
electronic hearing aids to allow the totally deaf to 
hear, inasau~h as its function is to fill the ga? 
produced when the cells of the cochlea (spiral of 
the inner ear) are destroyed for some reason and do 
not be~ome regenerated, thereby creating a 
discontinuity in the hearing proce•s. This new 
technique, called cochlea implant, over~omes the 
traditional hearing aid effect which functions as an 
amplifier and is useful only for ~eople who perceive 
sound• at too low a volume. 

The electronic ear consists of a magnetic coil 
which is pl~ced during a s~rgical operation under 
the skin behind the ear, and of two electrodes, one 
of which is implanted ;n the cochlea and the other 
into the temporal muscle or into the ~astoiJ to act 
as a ground. The ayst~m is completed by mean• of a 
second exterior .. gnetic coil, a microprocessor the 
size of a packet of cig•rettes which ia carried in a 
pocket and a aicrophone plac~d in the ear. 

The microphone picks up the sounds vt. :h, 
converted into electrical impulses, arrive at the 
microprocessor where they arc proce•aed and 
~ransaitted to the auditory nerve by way of the 
.. gnetic coils and of the electrooe placed in the 
cochlea, in this way carryi••g out all the hearing 
functions of the inner ear. The auditory nerve will 
cau1e the iapulae• to arrive at the brain centre 
which will recogniz~ th~• a• sounds. 

After undergoing the implant of an electron;c 
ear, the individual auat go through a period of 
training anJ rehabilitation, inuauch a• the sounds 
and voices are perceived at first as t;•ough the)' 
were tranaaitted by a b•dly tuned radio, not readily 
identifiable. After •period of adaptation, the 
aajority of the JOO people who have undergone the 
iaplant operation in the USA have be1un to 
distinguish .. n's from vom•n'a voice1, to hear the 
telephone ring and the ringing tone. (llulletin 181 
!!!!..!• 10 Moveaber 198~) 

T~lkin' road .. -I!! 

A new •yatea called car Information and 
navigation (Carin), o1hich vi\l facilit•te moturani> 



also in lncalities vith which the driver is 
unfamiliar, has recently been presented to the 
international press. ~ith the aid of a compact 
computer disk and an electronic compass, it vill be 
;:-ossible innediately to visualiz:e the shartes: route 
to reach a given destination on the car's display 
sc re~n. 

·•he computer, having • capacity of 5 gigabits, 
is abl• t~ store data concerning the lllaF of an 
entire counrry and the detailed map of a city, •ven 
if of considerable size. The driver will enter t;1e 
data concerning the coordit.ates of the points of 
departure and arrival on a keyboard. After a few 
seconds the detai' •d indications regarding the best 
route to follow vill apFear on the screen. Sho;,n as 
veil and indicated by a luminous cursor, vill be 
every IDDv.,nient the motorist vill be making vith h.s 
car. A synthetic voice, moreover, vill fol.ow th~ 
driver during his trip reminding him in time of 
everv detail, such as road and direction to take ~r 
vhen to change lanes. 

The system will also be able to pick up 
infonuti~n sent via satellit~, not only on the road 
and traffic situations but also on the weather. 
This will be a valid aid to the driver inasmuch as 
it vill enable him, in some cases, to make 
alterna•ive choices to reach the desired 
destination. The produ~t will in all probability be 
sold beginning in 1987, because a number of details 
still have to be ironed out. Also the cost must 
change before the unit is marketed. It is too high 
at present. Philips intends, w'th Carin, to beat 
its German and Japane•~ competitors who are 
devel~ping similar systems. 

It also seems that 1umerous car manufacturers 
are shoving an interest in Carin and have already 
ma1~ contact with the Dutch firm to establish 
agree:11ents .:or the application of the syst"n ~o the 
c•r• they produce. (Bulletin 181 Press, No.58, 
25 November 1985) 

~elematics at the service of health 

The Italian health system vill •h~rtly be able 
to reap the benefits of nev services lll#de avai~able 
by teleniatics. The nationwide telephone company 
(SIP) has announced the upcoming development of a 
system which will make teleconsultation possible for 
c;tiz:en~. The l~tter, that is, will be able to make 
cont.&ct with medi~al centres, hospitals and 
laboratories without having to leave t;1eir homes. 

The analysis centres, in viev of their direct 
cl'.'lnnection to hospitals or to cnnsulting-rooma, will 
be able to send 3irectly to [he latter the reaults 
~f the various analy•es requested a• vell as, [hanks 
to special equipmen[, the x-ray ani echoguphic 
iaages. Also monitoring of at-risk orr.tnanciea will 
be effecte~ without 1ubjecting the p•tient to 
dangerous trips away from home. 

AlsG the co-..uterized axial ton.ographic (CA: 
images will be sent [O the consulting centres ov.·r 
[he slaw video whereas the cardio[el•phone uill aake 
it posaible to send signals fr09 [he cardiobi~, an 
instn•en[ [hat se1"o1•s to recc>rd the aa·rhythoias of 
hear[ patients over the telephone. 

The technological iMovation procus is to 
involve the phar•acies as veil. They viii ba able 
to establiah a dense inforaa[ion network a11e>ng the 
various co•ponen[s of the phnruceutical service in 
much shorter ti•e• than at present. They viii, 
•oreover, auin the public .cruc:ture• in the sesrcl'. 
for ahd acquisition of data on tha cons1111111tion of 
pharaaceu[icala. C09111unication ~etveen [he 
ph•r•acist, on the one h•nJ, and the health centre• 
on the other, viii aake service to those be:ng 
u•isted 111UCh a<'lre •Iii le and cowplete. lt •Ii II be 
pouible, fnr exs111plt, to obtain al I tl1e scitnt ific 
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info1'91lation on the phannacy itself on 
in~->mpatibilities and on ch~ correct way mediciaes 
are to be taken. (Bulletin 181 Press, NQ, 57, 
17 November 1985) 

ROBOTICS 

Robot sales to hit $350 million oy 1990 

Demand for inC:ustrial r..>bots in lllestern E.urope 
will increase by an average .;,f 12 per cenl .a•tnually 
through t~~ decaJe, according to a research study by 
Frost' Sullivan (New \ork, NY, USA). Sales will 
reach $250 ~ill1on in 1986 and $35U million by 
1990. Demand will expand fastest in the 
United Kingdom and lt.aly. Among the applications, 
assembly and arc veldi~g rQbots viii multiply the 
mo3t. Falliny costs have combined with growing 
applications experience to explain the spread of 
robots from the small core of companies wh>ch 
pioneerod their cOtmDercial applicat;ons, says the 
study. Besides vision and ~ther sensory 
capabilities, mor~ technically imp1oved robots will 
feature new ara configurations, new electric drives 
usi~g rare earth motors, higher pover controllers, 
and more sophisticated progra1111ing. (Industrial 
~. October 198~) 

Robots in plastics industry 

Robots ~ill be inrtalled on JD per cent or 
10,530 units of in;?ction ~olding machines by 19d~, 

vs 2,500-3,000 rol'ots in place in 1985 ar.d bU0-800 
units in 1982. Pro..:essors ira automotive, 
electronics, housevaces and medical related 
industries are thP. main users of robots currently, 
due to the push to improve part quality through 
stabili~ed cyclee. Hore processing accuracy anJ 
less material waste are other benefits inf luen~1n~ 
robot sales in injection molding and several oth~r 
new plastics p~ocessing sectors. Selective 
Compliance Assembly Robot Arm (SCARA) robots, 
~riginally develcpeJ in Japan, are fully 
p~ogrammable, low-coat, high-speed cylindrical­
coordinate robots vith +/-0.002-0.ooe" 
repeatability. The incorporation ~f servo motor 
drives on l or all axes of motion in up-and-out 
pares-removable robots offer• flexibility uf 
prcgra...able ~osition control, but it is P.xpensive. 
H~chine vision is useful in process inspection, 
using cameras and c:osed .. drc:uit TVs to monitor 
secondary operations, like decorating or weld:ng; 
parts sensing, us>ng crude vision sys~ems like 
photoelectrLc eyes to verify parts removal; and 
inspection of finis~~d parts. (Plastics lechnolngy, 
September 1985) 

- ,.. - C!~.r.-cu'l lliC II... 'a ..... c.:=- - ..... ... . ." 

(!l~ctronic• w~e~ly, 17 July 198)) 
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Robotics program' 

The rapid succession of strategic progr'm~ for 
informatics and other aivanced technologi~s. such as 
the Japan-.~e Fifth C..n.,rat ion, the USA• s SDI, 
europe'a Esprit, Race and Eureka, have ove~shadoved 
rhe developoaent of other earlier, insufficiently 
publi:ized robotics projects. 

ThJs, the US Department of Defense has been 
deploying I< •. \H (integrated compute1-aided 
manufacturing) between 1977 and 1985 by investing 
2~0 million dollars in 65 contracts for 50 companies 
vith the aim of improving the produ~tivity of 
military suprliers, esp~cially chose in aerospace. 
I~N! has generated the Techmod (technical 
~ode~nization) cooperation programs beteen the USAF 
and its contractors, such aa project 1105 on the 
conceptualization of detailed design and engineering 
for CD! (cocputer integrated manufacturing). ICA.'! 
is a program ""ose lcvcols have t ?en ananged into a 
hierarchy (fact.:iry, centre, ceil, t:ac:hine) vhich has 
developed HCL (manufacture control language for the 
robots used by McDonnell-Douglas), and large plastic 
incremental deformation (aimularor of the 
metal-..olding process of the USAF .. terials 
laboratory and a manufacturing process management 
system developed by Worthrop and CE). Also other 
agencies of the US gcvernment have generated lesser 
robotics and fle...ible fabrication programs (National 
Bureau of Standards, National Science Foundation, 
NASA, etc.). 

HITI (Japan's Ministry of International Trade 
and Industry) ia supporting robotics vith a 
technical dr.veiopment progr .. on the one hand and 
vith the stimulation of demand on the other. 
Technically the three research line~ coordinated 
among public companies and laboratories are 
ieveloping components (for actuatio••, c:anipulation, 
movement, interrelation with surrounding•, control 
systems, progr .... ing languages), are integrating 
them into common projecta (e.g. robots for hostile 
envirO:\mencs) and are preparing fiel~& of 
application and robotics market• (submarine, 
nuclear, space). In order tn stimulate demand, HITI 
is proaioting a leasing 'ompany, i1 financing 
pref~rably small companies vhich use robots to 
improve job safety, and allov1 them to a"10rtize 
high-range robots or favourable tern•. 

The lll4in European countrie• also have their own 
programs before developing the CIH as~ect1 of Esprit 
and of Eureka in co1S1110n. The Freuch research 
program ARA (automation and advanced robotic•) beJ•n 
in 1980 to develop remote operation, lighc-roboc 
mechanics and technologv, robot software and 
flexible m.s1ufacturing syste:as. 

The llriti•:h Depc.rtment of Industry, for "t• 
part, has been spendi'lg snme 30 million dollars 
aincP 1982 in promoting tne apuad and application 
in in~ustry of both robots and f lex:ble 
manu!acturing system• through the Flexible 
Hanuf acturing Systems Sche..e by, on the one hand, 
subsidizing half the joint project vitn one-third of 
the investments and the development costs of nev 
models (of which, for exAmpl~, the American 
Uni,..tion took advantage to inatall a robot factory 
on British •~il) and, on the other, by creating an 
advisory, drnonstration and training centre for 
companies, run hy the Pr~duction Engineering 
Research Association (PERA). 

Lastly, the c.-n""n Ministry of Science and 
Teel noloay bea•n in 19114 cc finance, o•·er a 4-year 
peri<>'l by ,..ana of 210 million dollars, the uae of 
CAD/<:M (120 mil lio•• dol lara), Fluibla-Manufactura 
Resear~h (60 millio'I), Kobot and Peripheral• De1i1n 
(20 million) and various studie1 on the impact of 
the introduction and diatribution form• of theaa 
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technologies. The mtntstry has previously financed 
<esearch project& Ci5 million dollars annually), 
coordir.ating its attentions over five large special 
areas (CAD, ilexible aunufacture, process control, 
cachi~r dyn .. ics, surface technology) concentrated 
~e~graphically in llerlin, Darmstadt, llanover and 
Stutt~art. (Bulletin !Bl Press, No. b~) 

The Japanese robotics advao1tage is graving 

Robot production in Japan vi 11 be maintaining 
ita rreaent spectacul•r growth until 1990, accordin' 
to strategy reports periodically published by JIRA 
(Japarie~~ Industrial Robotics Associalian) vhich 
groups the 75 majcr manufacturers. Japanese 
robotics, a business begun in 1968, had produced 
robots for a total •f 100.. aollara {million US 
dollars) for the d~ stic marke: up to i9CO. The 
robotics industry"• production has continued, 
attaining a 9alue of 50;Jm dollars in 1981, 
750.. dollar• in 1982, 910.. dollars in 1983, 
1,200.. dollar• in 1984 and 1,500!-! dollar• in 1985, 
vith its sights set on J,OOOm dollara before 1990. 

Thia explosive expansion of the robotics 
business has be~n accompanied by a strong increase 
in the number of robotics fir'.!ls a~d workers. The 
ten companiea of 1968 had already become 50 by 1970, 
116 by 1176 c~ith i,500 workers~ and 204 in 19~3 
(vith nver 8,500 workers). llut tne sector's 
entrepren•curial atructur£ !>as not only 11rovu, it has 
also changed profoundly. 01.ly 20 of the l lb !irma 
in 1976 (17) could be considered large (vith a 
paiJ-up :apital of over 15m d~llars), whereas in 
1983 the 60 large fil'llls (30 of 204) reflected the 
entry ~f larg~ Japanese industrial groups into the 
sector. Paradoxically, the 40 fil'llls in 1976 (3~) 
claasifiable as small (capital less than 
C.5m dollars) also grev to 93 (43} in 1983, thereby 
demonstrating the grove~ in demand !or the 
conventioncl robots theaE small fil"llls manufacture on 
a vide scale. 

The change in robot use in these few years is 
also significant: from the almost 120,vOO robots 
inatalled between 1978 and 1983, 36,000 vent Lo the 
synthelic products, 25,000 to the electrical 
products and 21,000 to the automobile industries. 
But, whereas the value of installed robots in the 
lat•er fell from 38 of rhe total in 1979 to 20 in 
1983, those installed in the ~lectrical in~ustry 
have held steady at ~round 33 of the total value• of 
those years, and the r~~ots installed in the 
plastic-molding industry ~lone underwenr a ali,ht 
proportional decline in value (from 11 to 8) due to 
the decrease in inatallati~n price for a grow1n' 
number of small- dnd medium-sized robotize1 
industries (7~ of this sector). 

Exports of Japanese robu~• have gone from 
2 per cent .:if product icn i~ ,979 to 18 per cent in 
1983. Hore and more Jap1nese firms dt"e lu ·king for 
tie~ vith other manufacturers in the USA anL Eu.-~· 
in order to export and, above all, to provid~ 
adequate afte~-1ale1 Jervice in these foreign 
markets. Su'h ties Are primarily coaaercial •nd 
te~hnical, arriving in onl1 a few caaes aa far as 
the escabl i-1\ment of joint ventures ••1ch <111 that of 
Fanuc with Cene~al Motors or Yas~a~a vith Machine 
Intelli~enc4? (USA). (llulletin 181 Preu, NI'. 64, 
19 January 1986i 

ASEA opens western vorld'1 lar1eat robot producti?n 
laci lity 

What ia claimed to be the large•~ robot 
production facility in the western vorld - a 
lOO-.. tre-long factory vith a floor area of 
lJ,oO.Jml - ha• been openeu by the Swedi1h-based 
AStA electrical eng;neering and electronic1 11rou;> al 
VaaterH. Ca~lad the ASEA Robot ic1 t:uropun 
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Manufacturing Centre, it ,.; II hand le ASEA Robotics' 
entire Sveaish proJu~tion of industrial r~bots. Th~ 

new plant will b is.d for the assembly ~f ASEA's 
complete range ot all-electric, microcomputer-based 
robots, ;.,,-luding th<': control cabinets. lnit i-lly, 
the factory will have an annual production capacity 
<'f 1,100-1,200 unics. In the long term, however, it 
i! a~ticipated that production capacity can be more 
than Joubled. 

ASEA, which is tLf: lar5 est European robot 
manufacture,. and a world leader in the field, has in 
rece!lt yurs increased robot •ales by 50 per cent 
annually in a world market vhic11 is <':.tpanaing at th~ 
rat<': of about 25 per cent a year. Besidf:s complete 
r<'hot •ystf:ms. che new factory will supply a large 
volu- of s~imanufactured comj)onents to t"" 
worldwide production plants of ASEA Robotics, which 
include factories in the United Statf:s, Japan, 
France, Spain and Norway. ASEA Robotics has some 
1,500 '°""ployees worldwide and 1985 sales arf: 
exp<':cted to total Kr.l billion ('125,000,()()0). 

A...,ng new products in ASEA'1 spot welding 
progr...,,., i1 the lRB 90005, a gantry robot of 
pendulua type, which is primarily intf:nded for the 
autr..ative inaustry. It alll'vs cust<n,.rs to use 
Sf:veral r.ibots at each work stat;on and to veld 
spots inaccessible to ftoor-mounted robols. 
Df:ve!?pf:d from the co•pany'~ IRB 905 - more than 500 
cf which are nov in operation around th~ vor Id - th<': 
n..v robot is capablf: of handling l<>ads of up to 
90 ~R with an accuracy of+ l 11111 aver an unusually 
lar~e working range. Th~ gantry concept allows the 
robot to p<':rform a larger number of spot velds per 
£tation and provides great f'~xibility in the 
df:s igni ng of work stat ions, ASEA says. Sine<': it 
operates likf: a pendulUl'D, the nf:w robot can ai•o 
~ork at high spe<':d and be mounted in different 
po11t1ons. (S,ience and Technologv [Sweden), 
Nove•ber 19d5) 

Computer. tell robots what test• to do 

Laboratory robots no longer nf:ed 10Xecute 
routines ~lindly. Chemists can program comouters to 
t~ll robots what experilH!nts •o do next, ba1ed on 
previou1 re1ults. Thie i1 th~ me11a,e chf:mi1try 
profe•sor Charle• H. Lochmullf:r of Duke Univer1ity 
delivered to the E1stern Analytical Sy•?,•ium in 
NPV Vork City. Worki!lg vith po1tdoctoral atudf:nt 
Kaki R. Lu<'g, Loch.ailler 1hoved hov a Zy .. ~k robot 
can be guided by mo Ar lie microccaputer to find 
tne global aaxi•um or lpactro..etric abaorbanr.• on • 
graphical 1ur~aca for reaction of ..:alcL .. ion• with 
a .. gneaium ethylenf:di .. inetetraacetate complex. He 
al10 demon1treted a factorial experiment on 
in:erference of zinc ~ith the deterwination or 
••eor~ic acid. Individual effect1 of zinc, acid, 
and he~tina were included, toaather vit:1 terma 
calcula:ed from interaction• nf tho•e rffect• with 
one ~nother. Lcch...U!ler predict1 that clinical 
ch ..... ;•t• IOllll!day will be able to uae •uch a 1y1tP.• 
to run a profile of teat1. •• • (Ch<-mical and 
!n1ineerin1 """"• 25 November 1985) 

Heta Torch, a 1elfguidin1 •r• welder, i1 th<': 
firer prod~c: from a cOMpany called Meta Machine1. 
Pi.car Davey, fa.-rly the coordinator of the Selene• 
and tnaineering Re1earch Council'• ln~u•tri•l Robn• 
Initiative, founded the ca.piny ra'iy Ian year. 

The Het1 Torch i• 1n integr•ted weldin, tor~h 
•nd vi1inn guidance 1y.r .. t'.1at 'lU to the end of a 
robot'• •r•. It enable• a robot to track a •e•• 
dur\ng weldina, without needing to p••• over th~ 
joint fir•<· lecau•e the torch re1ponj1 
i,._diate•y, it can cope with char.ge1 -uch •• 
th.,nul di1tnrtion int-, .. )•Hnt. 
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The seam sensor consists of two lasers an~ a 
heavil/ filtered charge-coupl<':d device. The .asf:rs 
project strips of light onto the seam ahead of the 
arc. By focu;sing on these strips on the vorkpie~e. 
the charge-coupled device can df:tect the 
discontinuity that the joint crf:ates. A computer 
processes this information~ and instructs the robot 
ar• accordingly. Shipments of Meta Torchf:s began in 
DecH1her 1984. One com,•any that has adopted th• 
•ystem is GHF, the joint venture betveer. 
General Motors of the US anu the Japanesf: robot 
company Fanuc. Heta Machine~ has begun a progr11ND1. 
to develop products with QIF, and is discussing the 
possibility of Fanuc distributi,1g the system in 
Japan. (This first appeared in Nev Scientist, 
London, 10 October 1985, the weekly review of 
•ciencE and te~hnology) 

Robot incoc.ipatibility on the shop floor 

The use of roboc.a in m.anult1<"turin~ indu.st 'ies 
is still in its infoncy, but as it grows and becomes 
mo~e aophiaticated, so will the problem of 
incompatibility between robots from different 
•uppliers. There are two levels of incompatibility 
~etveen robots, on<': in the languages th~t are used 
:o ?<Ogram the~, and the otPcr in the vay they 
interface vith their controllers and v1th each other 
on the shop floor. To the user the secand cf these 
presents the moat problems. 

Because each manufacturer's ro~ots have a 
difff:rent interface to the controller which guides 
their ~ovemencs, users wanting to use m~re than or.e 
kind of robot lin:tf:d to the 1ame contr"ller for a 
par•icular operation have to do their own 
enginerring to make it possible. 

Peter S~occ, chairman of the British Computer 
Society's robotics group, describ~d th~ problem: 
"Al~houg'1 there are maintenancf: advartage• in having 
all your robots from a single supplif:r. there ar~ 
ether dilAdvantages. The problem for users is 
wheth r you buy machines which '1ave the righr 
techni~al specifications for a particular job, 
regardle1s of the supplier, or whPther you go for 
second be1t in order t~ avoid the integration 
probl~ms." 

Until now, the predominant fe~ling ~~ong robot 
suppli~r• has ~een a desire to lock cu•loa.ers 1nto 
keeping to one supplier by using proprietary 
language• and interfaces. Rut robotic• 1peciali1t1 
believe that the initiative v~ich has come fr~m the 
uaer 1ide of the indu1try rather than the 1uppl1er 
•ide, General Motors' Manufacturing A~tomation 
Protocol (HAP) i1 the mo1t hopeful 1olution co the 
problem to emerge 10 far. 

KAP i1 a network protocol 
factory automation rather than 
robot•, but a1 Scott put1 it: 
bit1 of kit which need to talk 

for the whole •rea o; 
1p.,cifically for 
"Th~ mo1t important 
to each other on th~ 

facrory floor a.e the different robot•." However, 
although KAP has ~on a great d~al of aupport - both 
in the US, whf:re 50 1upplier1 have agreed to 1upport 
it and a 200 member KAP u1er group haa been formed, 
and in Europe, whf:rf: a u1er group i1 now being aet 
up - it i1 1till in ic. eady day1 and i1 tco 
e~penaive for many user1. Bur there i1 nnv a movf: 
1tartin1 at the f:nd of 1985, to put HAP intr.rface1 
into silicon chipa, which will bring dovn th<': coat• 
of i•pleaenting HAP. 

Meanwhile, 1011e u1er1 have tound th~ir own 
1olution• to the innediate pro~lem of link<n~ robott 
together on the •hop floor. One of theae ll Flymo, 
the electric lawnmower manufacturer: "We have had 
one or two application• wherf: lack of compat1b1l1t1 
va1 a potential ;iroblf:m but we have overcome lt," 
1aid Hichael Lert, Flymn'• chief engin"er. One of 



these applications is the lawnmower assembly line, 
wher~ Fl~ h4s eight robot•; one Lcom Cincinnati 
Hil•cron, two from Unimatio~, ~ne from Dainichi 
Sykes and cvo COUlputer testers. "When ve •e~ up the 
system in ;981, there was no one ~oboe supplier 
which could offer the best machine for all the jobs, 
so we ;;ickec! tll.e right 1·obot f<''< each p11'fticular job 
and ended up with lour d,fferent suppliers. It is 
ve'<y uniikely even now that any C'ne supplier could 
provide ail the functions we need," said Leet. 
Fl}111lon'lV has all eight robot• linked to a central 
controller through a comnur:ications b•Ja atructure it 
developed itself using the robot•' RS2l2 port•. The 
sub-programs !or partieular tasks are held in the 
individual robots and are called in from the 
controller as needed. But the syateM ia limited tn 
that programs cannot be do.m-loaded from the 
controller, which Ol!!ars the robots :a .. not be 
prograaaaed off-line. ~ccordinR to Leet the 
engineering task involved was • relatively simple 
one, but it could be daunting to the mechanical 
engineers vi th no data processing experi1'nce who are 
often in charge of robot installations. The prese~t 
system suits thP. needs of that part i:ular 
application but Leet foresees ocher applieations 
wnich will require dovn-~oading of programs from the 
contr>ller to the robot and viii therP.fore require 
more complex engineering. 

One of the largest users of robots in Europe is 
Ford, which has 1,300 robots installed in its 
European factories, mostly from five suppliers; 
Nimak, Kuka, Asea, Cincinnati anJ Unimation. Until 
now Ford has largely overcoll'f! the problem of 
incompatibility by going to one supplier for each 
separate manufacturing o~eration. The chosen 
supplier designs and instals a c0111plete system as 
well as supplyir.g the rabo:s. But as Ford' a 
manufacturing autom•tion becomes more integrated 
there is a need for more communi:ations between the 
differen: secs of robots. Dr. Rod Edwards, Ford 
Europe's manager of engineering and manufacturing 
systems, explained; "When ve buy robot facilities 
we have to create an interface for each kind of 
robot to the centr•l computer. It is a pro~lem and 
it vill get more difficult as we integrate our plant 
sy1tems." Ford Europe is looking to HAP to help 
overcome this problem and is to try it out early 
next year. 

John Green, (n~ of the two founders of BYG 
Systems, a coa-.pany aet up to 1112rket a computer 
program developed at Nottingham Univeraity known aa 
Grasp (Graphic•l Robot Application• Simul•tion 
Package), ~elieves that the lack of compatibility is 
holding back the use of robota in i •du1try. "It 
woulj be a lot b£tter if there were standarda, but 
robot rechnology is sti~I only a t~~ yeara old and 
the principle of off-line progcamming ia very 
recent," he uid. Ke !:el ievea the m'lve to a 
acandard will not nece1sarily come from the 
•tandard• bodies but from certain 1upplier• leading 
the market And otheu copying ttandards. 

The standard• problem ia one that will grow a1 
robot• become more 1ophi1ti"1ted and utera arart to 
i~tegrate them into complete factory automation 
1y1tem1. Green cone luded; "There wa• a pedod when 
rohot• were being u1ed aa dumb creature•, ~ut now 
there i• •tarting to be a lot more interaction with 
centrali•ed control 1y,tem1, and high iavel control 
1y1tema for robot• will be part of the total factory 
1y1tee." Thia can only lead to sreater preuure 
from u1era for auppliera co conform to rtandarda 
l iice HAP. (Computing The Haguir!, n July 198S) 

Fano autl)tUtion 

So111eti,.. wiLhin rhe next t'n yeara or ao, a 
Nrbraaka farmer will awitch on hi• TV and settle 
bark for the eve11in1 whi l'! hia new u'iotant ten:la 
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the weeds on the back forty. Chugging down rows of 
c:rops, the assistant - a computeri%ed, 
radar-controlled vehicle fitted with a machi1.e 
vision system, a pump, or.d a few gallons of 
herbictde - stops briefly at a clump of vegetation 
to analyze its s~ape and complexity. I! the image 
is substantially differ••nt from that .,f "~ops stored 
within the computer's memory, a signal goes out to 
the pump ~nd a preset burst of liquid is delivered 
to the doomed plant. The automated weed killer is 
just one example of the "smart farm machines" that 
•oay be vorl<ing on some A:uerican fanns Dy the enJ al 
this decade. these ~ystems, together called 
"prescription fanning," aim to boost US 
agriculture's proo~ctivity and to reverse decline~ 
in its ir,ternational competitiveness. AlLo included 
are irrigaticn 3r.d fertilizatioa based un networks 
of computers and sensors. Robotized harvesters, 
automated animal-control devices, and food handling 
and processing equipment are nearing trials. 

The notion of fully automated farms - in which 
robotic tractors •rave~se fields day and night, in 
good weather and bad, sensing variations in field 
condit•ons and automatically correcting for them -
ia not as fanciful as it sounds. "The tecilnol >gy is 
here," says Ralph Nave, national program lead"c for 
energy and engineering at the US Department of 
Agr:culture's Agricultural Research Service (ARS, 
Beltsville, Hd.). "Being able to accurately locate 
the tractor or combine in the field is probably five 
years away." Such devices alone, of course, will 
not solve l40St of the basic problems now facing 
American farmers - persist nt crop surpluses, the 
strong US dollar, and heavy personal debts incurred 
during the expansionary lace 1970s and early 1980s. 
There is also some question as to how many small and 
medium-size farmc (many of which are already facing 
~ankruptcy and foreclosure) will be able to plug 
into the new technology. For the •urvivors of the 
inevitable •hakeout, however, prescription farming 
may be an important key to improved efftciency and 
lower cost• during the 19901. 

Huch of the technology focuses on controlling 
one of the most important of all farm resources; 
water. Uaing new methods of measuring it ar.d 
turning it on and of! only as needed, prescription 
farming could dramatically reduce water consumpr ic·n 
and ~4ke every drop count, especially in areas in 
~h: ~ water is steaaily being diverted to nearby 
urb6n populations. And by extending water-se.uing 
techniquea to fertilizer control, smart farm 
mar.hinea could protect the drinking water supply by 
limiting the amount of fertili~ers used, thus 
preventing residue• fr,m accumulating ;n the 
groundwater. Conventional irrigation-monitoring 
ay1tem1 uae timer• or mea1urea of water flow -
indirPct indicato:• of the amount of moisture in the 
1oil. Hoi1ture mu.H then i>e calculated using 
e•timatea of averag~ rate• of evaporation and 
tran1piracion. Whenever actual rares differ from 
the average, the wron.~ amount of water ia delivered. 

A aenaor-baaed 1yatem for monttoring aoil 
moioture ha• been developed by Richard Hiller, a 
profe••or 1f electrical e~gineering at the 
Univer•ity of Central Florida (Orlando) and aenior 
engineer fo'!" Agri-Comp (St. Cloud, Fla.). Becau1e 
the ae~Gora ~ave not yet been patented, he will •ay 
onl) th~t th~y are electro~•gnetic and run on a 
9-volt b .. ·ttery charged by a 4 x 7-inch array of 
•olar cella. Hiller compare• the aenaor and it• 
associated electronic•, computer, and control• to a 
home hasting ayatem. "You Ht your thermo•t•t and 
the •Y•tem contr~I• the temperature of your houae," 
he aay1. "Our computer checka the •oil moiature 
through a •enaor and control• the irrigation •y•tem 
to keep the soil moi•ture in a preset range. it haa 
the potential to do l'.1• ume thing with 
ferti liur." 



The cuntr~l of !a,.... animals is also yielding to 
automation. Jne example is the system called NOAH 
(Natural On-Line Animal Housing), developed by 
Stephen llerbruck of Poultry Management Systems 
(Saran~c, Hich.). Herbruck teste~ NOAH ~n his own 
egg-l>ying hens - about a million of them. 

!CiAH is an outgrowth of •n auto.,.ted 
egg-counting system Herbruck began six years ago. 
The co~nting systems, of which 250 have be~n sold 
(for ilO,G00-i70,000), use as many as 1,500 
phorodeteccors co re~ord the passage Qf eggs on 
conveyo.-s. Up to 70 variable-speed motors govern 
the m·>Vement of the conveyors, thus control ling the 
flow of eggs to the processing plant. A lar~e 
~enter like Herb·:uck's can produce some 700,000 eg~s 
daily. Ccunting that many eggs manually is a 
full-time jo~ for one or two people. 

!«l ... 'l exttcnds the systelll to control all aspects 
o! ~gg production, .ncluding the h~n house 
en~i~onemnt - lighting, feeding, wate~. and 
ventila~ion. "We control pretty well everything 
that needs t<> be control led," says Herbruck. "Based 
on that, we can generate all kinds of reports right 
do"" to the cos: of production. It's a tool we use 
to rnak~ us better managers." 

As many of 2,000 devices can be monitored or 
controlled, says Herbruck, including wate:-flow 
.1e•ers, feed-weighing device•, variable-1peed 
vent i lacing fan motor~, and thermostats. Monitoring 
ferd is itself a fonnida!>le job. Nutritional levels 
must be adjusted very carefully to O?timize egg 
product ion, and the amino acid compo•it ion of the 
feed is dunged weekly. "Chicken nutrition is 
probably more snphisticated than human nutrition," 
says herbruck. "Everything is balanced." 

In .\ustralia, where wool supplie• 13 per cent 
of export revenue, engineers have developed a 
sheep-shearing robot called Oracle and tested it in 
over ;oo experiments sinct 1979. The machine (which 
is sci 11 in the testing stage) is equipped with a 
map of the sheep's body sh~pe. This serves as a 
guide once ,;racle has been moved into contact with a 
mechanically restrained animal. The reqtra ining 
dev:ce, itaelf part of the project, is deaigned to 
present sheep to the robot in various positinns. A 
1econd-generatio~ r~bnt i1 now under c~n•truction, 
says it5 designer, research engineer Stewart J. Key 
of the University of Western Australia (Perth). 

(Excerpted from High Technology, Decemoer 1985) 

Er.gineen deveiop the robot milkmaid 

Agricultural engineers have long dreamt of 
auto .. ating rhe romantic-so<.1ndinl! but highly 
unpleasant job of milking cows. Now a team oi 
British reser.rch~rs hopea to turn the dream into 
reality with a new cpproach - equipping r.ows to milk 
themaehP.s. 

Robotics engineer• alr~ady b£lieve th~/ have 
the technology to automate the tricky job of fitting 
a milking machine over a cow'• teats. The ~ederal 
Republic of Germany'• National Agricultural 
Engineering Centre ha• even deir.onatrated an 
automated milking ahed, with each stall equippe1 
with a 1ophi1ticated robot arm. The t~ick ia to 
adapt the terhnology so chit it can cope with the 
behaviour of cows, ar' equally importantly, with 
farmers' budgets. 

A ce ... of eno1ineen at the National ln1titute 
of Agriculrur.tl Engineering near Ba.Hord i1 now 
workins on a way of pullins all the factor1 
together. Accordins to Or. John Marchant, of the 
in1tit1Jte'1 in1trumentation and control divi1ion, 
thr project will involva •t•Jdiu of animal 
behaviour, robotl.c. and econ011ic1. H11ch1nt 

. .. ' ' .. .. . . . 
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believes t~at thP breakthrough will involve 
d istribut in~ robotic mi !king ma~hines in SOlal l sheds 
scattered around a farm, r•ther chan in one ~encral 
building. "There would be a fairly saoall number o) 
milking units. The hope is that the c~ws will 
present Lhemselv~s at the machin~ at dift~r~nt ti~~~ 
throughout the day. ~ach machine wi 11 have _. higher 
throughpur, so it is ~ortn spending more on each 
individual." 

The engin .. eu have al ;.,3dy int rJduced mll.Sern 
ele~tronics iato many rarts of a cow's J1t~. f~r 

example, machines can contrrl feec!ing,, ~11d 
au~omatic5lly monitor each co~'s v~i6ht and milk 
yield. The key is in making each animal 
recognisable to a farm's central computer. A device 
that does this, a transponder which hangs around a 
cow's n~ck, is already on the market. lne 
transpohdi!r gi11es out e3ch ani~al 's number in binary 
c'>d.,, ,.hich tl?e central computer picks •·P on an 
induction loop in the milking shed. The system 
already helps farmers keep re.:ords of their cows' 
feeding habits. In a fully :.utomated sy,.tem, it 
would idenLify each cow as ~t walked into a milking 
shed. The computer wo·~ Id know from the cow's 
records whether it would nPed milking, and if so, 
open a milking stall. 

I~side the stall, a robo• equipped with 
ultr.isonic :>ensors would fi c thl· milking moi.ch.ne 
over the cow's udder. It would be helped by Jata on 
how the particular cow stands in the stall, and 
where its udder is likely to be. "The robot would 
do part of it by deaJ reckoning, and then be steered 
by s~nsors to thP tinal position," Marchant saLd. 
The fully a<1tomated cow shed is still a lon11 way 
off. Not the least problem is persuading cows to 
present themselves on schedule at the milking ahed. 
Research in hollanJ has shown that cows will .So 
~his - but persuading them to turn up one ~ta t1m~ 
will be difficult, Harchant said. 

Milking is onlv Pne job in modern agriculture 
that computer technologie• will revolutionise. 
Engineers at the institute are also atudying how 
electronics can control spraying, crop-processing, 
and help tractor drivers steer a straight cours~ 
across th. Lr fields. (This first appeared in 
New Scientist, London, 10 October 1985, the wee~ly 
review of science and t chnology) 

FACTORY AUTOMATION 

On the wa~ to the factory of the future with CIH 

The popular view of the factory of t"e future 
is a place where raw mater1alc come in one end, 
robots process them in the dark, and new products 
appear ac the other end. Al 1 we! l aud good, unt ii 
something goes wro~~ or specification~ change. 
Obviously, what manufacturing industry ~eeds is a 
technology that is leu cigLd than this image ul lhe 
future and more flexible than lnduatry in the past. 
One idea that ofter• both efficiency and ad•pt­
ability is compu•er-integrated manufacture or ClH. 

Computer-integrated manufacture has two 
particular qu1litites. A CIH tyatem supplie• all 
machine• and people in a factory with informatLon 
from a eingle data hase. Data is no~ regener~ted 

continuously; the pla~ f ram a computer-aided design 
(CAD) termini!, for example, it fed directly to the 
m8chines that wi 11 proce11 it into 1 product. But, 
•• well as receiving infont.ation from one daca base, 
people end machine• bound togeth~r by CIH build on 
the sane data ban. When an order ch1nges or it 
1pot• a f1i lure in q•J1l ity control, the inform~· 'on 
i1 ir.100edi1taly •~•ilable throughouc the factor) 
The role of people will change markrdly with CIH. 
Host recurdng run111l ind clerical acciviti~• will 
di11ppear, together with many ocr.uionsl manual 



efforts. Staff v~l: develop n,,., miltidisciplinary 
akilla. The rurr,.nt separation of functions betveen 
uesigner and production engineer, for ex .. ple, vill 
~lur and in som~ CM~es vi=l disappear. Information 
vill have to be managed according to much stricter 
r:1les than th•>Se by vhich people co-unicate. 
so...,hov, machines, software and staff vill have to 
vork together to meet their cbjectives. CIM can 
prov~de flexibility in design, a quick response to 
shifting markrts and precise control in engineering 
manufacture. En~ir.erring still employs more than 
10 per cent of the British vorkforce, and creates 
40 per cent of the country's visible exp<>rts. It is 
also an industry facing increasing competition. 
Britain's imports of manufactured goods are nov 
vorth more than its visible exports, for the first 
time since the Industrial Revolution. 

The major area of •rplication of CIM vill n~t 
be in the manufacture of st·ndard products for mass 
markc:s. After all, the cheapeat vay to make a 
large number of goods is on an a·Jtomated and 
dedicated production line. Manufacturers of 
products with sp~cifications that change 
frequently - such ~s aircraft components or gear 
bnxes for machine tools ·· vill benefit most from the 
new technolngy. Rapid chang~• in specifications are 
an increasingly common feature of aanufacturing 
indu•try. The change• are due to the rate at which 
innovations become obsolete a~d to customers 
def inirg thrir needs more precisely. 

No one ha• yet achieved full computer­
integrated iunufacture in a factory The 
technologiea necesrary to CD! are not yet 
sophiacicated enough. Management needa new computer 
S) :ems to plan, scheJule and control manufacture 
from the ordering of raw materiats to scoring 
fin i•hed products i.1 an automated warehouse before 
despatch. Programs are too aimple to define exactly 
how manufacture will proceed through design, 
nu...,rically controlled machines (which c~rry out 
different tasks on a workpiecr according to the code 
that they are fed) and quality control. Programs 
have yet to be written that can organise, an.: run, a 
complete factory. Finally, ClM needs to bring order 
to the •.rss of information ,.,..,,.rated and demande~ Ly 
manager•, engineer~ and machines. 

The pessimistic report Integrated Manufacture, 
published recently by Ingeraoll Engineer•, found 
little evidence that the factory of the future, 
baaed on CIN, i1 on the way. Inger1oll, a 
consultancy from ilugby, aaid: "One of the greatest 
oppo~tunitic1 for gaining an international 
competititve edge lie1 in integraring the elements 
of product 1114nufscturing to bring tnem clo1er to a 
continuou~ •ut<JR1t1ted proce11." But the advice: it 
had to of~u frustrated engineere wa1: "Firet 
simplify, 1econd integrate and then apply CIH 
technology •• appropriate." 

In,:enoll '1 1urvey, an-' he 1eport on advanced 
manufacturing technology tha~ emerged from the 
National Econotaic Oevelop-nt Office (llEDO) ir. 
June 1985, come, at f ir1t glance, to different 
conclu1ion1. MEDO'• report analyaed the improv~:ent 
in the perfor .. nce of 40 companie1 after thry had 
introduced 10111C of the element• of ClM. Tha1e 
element• were mainly the so-called flexitle 
unufacturing 1y,tem1 (FMS), rroup• of 11a~hine1 tl1at 
can awitch rapi•Jly from makina one component to 
forming another, and computa•-aided d~1ign and 
manufacture (CADCAH) vhich concern• the appl •cat ion 
of c011p11t"'re to a complete manufacturing cycle. The 
report a\10 looked at technologie1 auch •• computer 
numerical control or the direct control of many 
machine1 by a mainframe computer, and frogra111 to 
1chrc1ule or control production. The N!DO built 
eight model• that 1howed the effect of th• rhased 
inrrn<luct ion of elemf'nt1 of CIH. Each mndf'l wa1 
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based on an actu•l firm, with a t~rnover of between 
[) aillion and E20 cillion. making a varietf of 
•tandard and customized products. The report warned 
that any shift to CL~ should bt based on careful 
preparation and management, '>ut the ·•ode ls suggested 
that huge benefita were to be gained. In "°"'~ cases 
delivery times were cut by 75 per cent and op1orati»g 
profits roie 30 per cent. The report concluded th3t 
~ngineering companies that are involved in "'8king 
batches of relatively small numbers of products and 
not yet committed to advanced manufacturing 
technology, should evaluate vitho•Jt Jelay the costs 
and be11efit• of committing themselves to .:IM. 

Ingersoll was much gloomier. It said thAt CIH 
"exi~t• hardly at all" anywhere in the worlJ and 
added that few computer systems controlling 
machinery in fa~torie:s live up to ~L~ 1 s requiremen~s 
of "simplicity and lower product co~ ". The 
engineers concluded that CIH has been ·~vers.:>ld and 
that industry would De better off lac 1ng for 
simpler designs for its product• and manufacturing 
proceases. 

It is not hard to see why the NEDO and 
Ingeraoll Engineer• came to different conclusions. 
The MEDO assumed that some or all technologies for 
CIM could be introduced in a preferre1 order. It 
also assumed that the gradual intr~duction of, say_ 
inventory control would give advantages over firms 
stuck with old methods. lngPrsoll took an Olympian 
view. Its rep~rt measured present succes~ again1t 
the pos•iblitie• of complete computer-integrated 
manufacture. True and effective CIH requirr·. more 
from technology than is feaaiole at present. Work 
is required on ba1ic• sJch as progrannin,, databa•e 
archite.:tures, computir.g hardware and comput£r­
controlled machir.es. At a more complex level, 
product specification and ir.odeiling are too iolexacc, 
proce•s inspection is not well automated, 
cn .... unication standards that allow diverse maLhines 
to "talk" are yet to be ~er, and n~ one kno"s how to 
analy•e the maas of data that sensors and dia,nostic 
tools can produce. Even when these difficultie1 are 
1olved, people will still be a problem. ~umans need 
all kinds of expert systems and computer •imulators 
to help them to ab•orb and act on data. 

No indur.try i1 going to introduce ClH as a 
whole in some "factory of the future", although a 
•tert ha• been made where manager and machine can 
coll'lllunicate well. These area• are often referred ~o 
as 11 i1land1 of automation'' 111t1d "i1landa of 
information". A11tomat ic warehou1ing is one ia laod 
of automation vhere softuare i1 available to control 
machines that !etch a~d carry from storage shelves. 
An exampie of an i1land of information ia 
computerized inv2ntory and purchasing which is in 
in1tantaneoua conta~t with elr:tronic productinn 
scheduling. 

No country ha1 a c Lear lead in ClM, The 
technology ia like a map of unconnected ialand• but 
there a lot of effort ia gain~ into joining them all 
up. The Univeraity of l.eeda and Loughborough 
University of Technology are working on ClM for 
Eaprit, the Science and ~ngineering R2aearch Council 
and the Department of Trade an~ lntlvatry. Cranh2ld 
Inatitute of Technology ha• a reputation for 
robotica. 

Laat autumn, the Acivanced Hanufacruring 
Technology Centre (AHTeC) waa 1et up by Salford 
Univer•ity, the HAchine Tool lndu1try Re1earch 
A••ociat~on and UMIST. AHTeC will work clo1ely with 
indu1try on nr•t!arch, •olvi •I day-to-day probla1u 
ard ~rainina. Larae companiea, 1uch •• Roll•-Royce 
and 8riti1h Aero•pace, are intere1ted in the 
mechanical enaineering aspect• ?f ClM and th-.y tend 
to work clo1ely with academia. Comp.,ter firm• run 
1ome of the mo1t advanced pro<l11ction line• for thf' 



integrated man~facture of specialized printed 
circu<t boards. In fact, the computer industry runs 
some of tile mosl automated factoriea anywhere. 

Why should engineering have CIH as an 
objective? Th£ answer is that industry needs 
flexibility, speed of response and precision control 
to be competitive. Very efficient manufacturing 
sys~enas to mass-produce goods have existed for ~any 
years, but they are inflexible; they cannot 
acc01111110date major product changes without restarting 
v;_rtual iy from scratch. This is particularly 
critical in ~•rkets such as those for 
word-processors or sound reproduc~ion. Lfter many 
years of gradual improvement on the basi' typewriter 
or gram~phone, the world suddenly wants computers 
~ith built·in modems, and compact-disc players 
instead. lnflexibility in manufacture means that 
the cu•tomer must be o(fP.red a choir.e of variations 
on what is made rather than what the customer 
wants. Inflexibility is acceptable, but not 
•atiafactory, providing that competitors suffer in 
the aaice vai·· However, if one firm achieves 
flexible production on a simila1 time scale, and at 
a quality and cost to rival other firms, th~n 

Carey Street looms. 

Eventually, there will be factories so 
auto01ated that only thf! i·aw matl!rial and 
manufacturing data will change when a product 
changes. These factories will need flexibility to 
process orders. They viii also need to cope with a 
substantial degree of uncertainty, right through the 
manufacturing proces1, arising from difficulties 
such "" design changes, breakdowns or deficient 
supplies. Flexibility enables r.ia11ufacture to carry 
on at something I ike i ta .)pt i1num performance 
throughout these disturbances. ln a C'11 S)"Stem, a 
desig~ ch&nge can be automatically fed in and the 
ciata sent to all machines and personnel in mi~u•es 
rather than the day• required by manual ••ethods. 

Speed of response is a most impoctant factor in 
thr control of manuf3cture. Normal bate~ 
manufacturing is slo-..1 to respond to markets, and it 
is usual for several months to paas between the 
arrival of an order on the shop floor and the 
delivery of all finished parts to stor~s. Delay 
le~~• to large amounts of £xpensive work-in-progress 
and to lhe scravping of large numb~r• of 
aemi-fini&hed part• if a customer suddenly decides 
to change a specificatian. CIH •)•tema can cope 
wilh changes to daca an~ requir~ments because the 
manufacturing machinery i~volved is linked directly 
to the database. Changes in manufacture can begin 
•• soon as th~ raw material is available. 

In practice, there are only partial solutions 
av~ilable to meet the demand for intelligent and 
adapti,.-e machine1.. In1trum~nt• to meaaure 
workpiece• as they are processed and to detect wear 
in tool•, for example, are not yet fullr developed. 
Other m11n~facturing proce11e1 are no' automated; 
1o:neti<11u thi1 i1 1,ecauu they are old, such aa 
forging, anC: 1ometimee because they are so ne11, like 
luer machining and heat l reatment or the 
fabrication of wound or layered c~mpo1ite materials. 

Once a full-ri:nge of aenaon and machinery ia 
available to rlH, it 11ill need connunication1 
1t~n~ard1 to operate by. Standerd1 are e1aential to 
en•ure that data i1 colle~ted once and then mede 
available in1tantaneoualy to whomever or whatever 
need1 it. The databa1e a\10 accept revi1iona 
irm•Pdiately from anywhere ir. the ClH 1y1tem. 

Over the pa1t five years, computer-aided de1ign 
and aaanufacture1 and cor.puter numerical control have 
all becolll'! cot11111onpl~ce. Sophiaticated hardware and 
aoftware for the factory floor ia bec01Ding more 
available, but it may be 10 yean before 11hole 
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man..:facturing proceS:..!'i are run by one computer. Sy 
then, experl systems will •hallenge 1nJ maybe 
replace the ability of people to make many 
decisions, probably with better results. Pos•ibly, 
large companies now manufacturing complex products 
will become as sensitive to subtle st,ifts in the 
""'rket as today's small firos tha~ make simple 
goods. But the future and ~IM are not yet here. 
The islands of automation and information need 
li~ks, anJ those links will come. Any engineering 
company which is not alreaJy considering how ClH can 
fonr these connections will shortly find itself 
all a. sea without an electronic paddle. (By 
John Davies, professor of mechanical engineering at 
the University ~f Hanchester Institute of Science 
and Technology, and Tim Yates, lnl!ST's director ~f 
connunications.) (This first appeared in New 
Scientist, London, 2 January !~Sb, the wee~ly review 
of science and technology.) 

Automated d>Sembly line for electrical controls plant 

Allen-Bradley's ojective& for its new plant to 
produce motor starters were difficult to meet. at 
best; Production costs had to be lowered whil~ 
production rate$ accelerated; lead time to deliver 
orders had to be cut; and warranty expenses reduced 
through enhanced product quality. Since the 
starter5 ~•me in 124 variations for worldwide sa~es, 
requiring constant chenges in produc~ion processes, 
higher quality, faster speed and lower cost~ seemed 
mutually exclusive goals. The c~all .. nge resulted ii. 
development of a fully-automated assembly line, in 
effect, a new factory within an existing factory at 
the company's Milwaukee (Wisconsin, USA) 
headquarters. Computer-integrated, the flexible 
manufacturing system can pro~uce 600 electro­
mechanical contractors in two sizes an hour -
including lot sizes of one - wilh consistent 
quality. It eliminates work-in-p1ogress ch~res anJ 
finished goods inventory. 

Allen-~radley believes the faci\1[y is the most 
advance~ in the electrical control& in~ustry, and 
its co~trol and communications technology can b~ 
applied tc induetries as diverse as autom~biles and 
computrrs. The basic automation control technology 
remains t~e same. Only a few attendants averse~ 
operations i~ the $1) million factory. The •y•t"m 
took two years to deaign and build. lJcsign of th" 
product was co-ordinated concurrently with the 
design of the 4. ,000 sq. ft. production facility. 

Designing the product and the productio~ 
proce1s together, ~aid Allen-Bradley, ~as the k"y to 
i(' new factory. Harketinl, development, qudlity, 
manufacturing, management informati~n systems, cust 
and finance functions all were involved in writing 
the opecificationa. To help achieve competitive 
coats, the compan-1 moved to dl~toma:ic .assembly, 
eliminating direct labor. A1 alternative would hav" 
been to move offshore but the need for skilled 
craftomen ro install, design and maintain the line 
was critical. FleKibility al10 waa r~cognized as a 
primary need. ~o product and aoaembly operations 
uere designed not to di••upt the manufacturing 
proce1a when changing ftom one product variation to 
another. Equally important waa to minimize handling 
and warehou~ing, Loth in raw material• an~ f ini•hed 
~rOdl<Ct. 

To support mar<eting strategy for ita 
induatrial automation control vroducta and 1y1te.na, 
the factory waa de1igned to 1ho11ca1e A-B standard 
control product• which include progra111111able 
controllera, drive1, induatrial computer• and 
industrial automatio' ay1:em1 product1. The ~oncept 
of computer-integrated manufacturing (~IH) at 
Allen-Bradley ia to utilize 1tockle11 production, 
the factory-in-a-factor~ receive an order in a day, 
manufacture, teat, package and ahip it the next 



day. When a a~ciol order of, for exa""?le, ~~· 
variation of the product i• in•erted into th~ 
ayatem, it can b~ manufactured and sorted right 
along with the others. The .aster co~troller wili 
instruct each machine to change over automatically 
and back again as required. Thir: "lot size of on~" 
con~ept in thia instance totally eliminates eet-up 
and changeover time. A system utili~es statistical 
control methods to maintain quality tolerance 
levels. It rejects any component outsid~ those 
pera..eters, to provide unifonn quality. Testing of 
the product takes place progreuively as the 
asnmb lv r1oves frO'!I stat ion to stat ion - with some 
J,500 data collecti~n end JSO assembly test points 
in all. 

The fa.:tory-in-e-factory is locate~ on a site 
ISO by JOO feet on the eighth floor r. 
All.,n-Bradley's ,.ain plant in Milwaukee. Th., 
facility has two doors. Materiel$ such as brass, 
st~el, ~ilver, molding pt'Vder, coils and springs 
enter thr~ugh one door and the finished products 
exit through the other. Initially machines mold 
raw materials into workable contactor parts; 
plastic molding machines produce housings for the 
contactors; other machines make terminals and 
spanners for the contact ors. In all 26 111achines, 
including ass~mbly, suba!sembly, t@sting and 
oackaging, •re needed to manufacture the contactor. 
The machines are synci1ronized to take a vadety of 
parts, some of them extrer1ely small, and torn out a 
completely manufactured ~nd pJckaged product without 
a human hand touching them. Hore thrn 60 per cent 
of the machinery and equipment used was designed and 
built by Allen-~radley and the remainder was 
supplied co Allen-Bradley design specifications. 
The sequence of assembly involve~; Cross 
bar/armature cell; base/yoke/bar c>de line; main 
as9embly station; terminal insert; arc quench; 
noise test; electrical test; screw back-off; 
packaging, and accumuiator. Thr.se functions are 
intez~ated with the comp,.,ny 's own industrial 
automation controls, with production directed from a 
control room. 

The system begins operating when • distributor 
enter~ an order through hia te.,,.in•l direct to a 
mainframe compu•er. Thia comp~ter receivea incoming 
orders and integrate~ them with mar. 1facturing, aales 
and accounting. The mainframe at S e.m. each day 
downloads all orders received the previoua day for 
the new contactor to the Area Co~troller ~ithin the 
new facility. The Area Cortroller tranalates the 
order• into 1pecific produc~ion requirement1. Once 
the informatior. is broken down into production 
language, it ia downloaded to the cell level and• 
PLC-) master controller. The PLC-) aerve1 a1 the 
ma1ter controller, giving in1truccion1 to each 
machine and informing each of ic1 appropriate ta1~1. 

The assembly machine• are controlled by 
26 PLC-2/)0 progreaaable controller1. lnfornuition 
travel• between them and the PLC-J via three data 
hi1hway1. The 1y1cem u1e1 hundred• of Allen-Bradley 
produc'.1, including drivee, re...,te input/output 
racka, bar code scanner• and printerQ, puah buttons, 
limit awitche1, proximity awitchu and others. 
Hundred1 of 1ensore on individual .achine1 provide 
feedback to verify that the in1truction1 h•ve b~en 
carried out, th•t the quality is up, and that 
produ~tion traffic i1 fl".lwing 11110oth!y. 

Designed for automatic 1tart-up and •hut-down, 
the line'• v1riou1 machine• are •tarted in the 
proper 1equence each mornini by the PLC-), limiting 
electrical dP.mand1 end 1aving energy. Another 
highlight i1 the 1ophioticated adaptive control uae'1 
on magnet 1r;r.dinR operationa. It repreaenta 
cloaed-loop proceaa feedback utilizing the lateat 
la1er-g1ugin~ technique•. The product actually 
in1truct1 prorluct ion, Each product haae cerrie1 its 
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own bar-code identification. This bar-code 
in1tructe each etation as to th• work to b~ 
performed. Aa the war~ is co~pleted, constant 
reports are provided to the PLC-J cell controller. 

To maintain minimum d,lwnt1m~. a vari~ty IJ'f 
multi-level production diagnostics are built into 
the system. these keep attendants aware of 
operations throughout the «:i, JOU sq. ft. 1.scility. 
At the floor level, • '.hree-light system is in 
place. If • blue light comes or-. the att.,adsnt is 
notified that a part• feeder is running low. A 
yellow light indicLtes a part jam ~r malfunction. A 
red 'ight states that a machine m4lfunction has 
resuhed in an automatic shut-down. An operator 
displa~ ~ives an attendant approaching the machine a 
readout of the condition requiring attention. As 
the atarter proceeds through the assembly lin~, many 
of the automatic inspections are tied into a (KT 
vision system and the compute•-aided statistical 
process control syste:n. If a component fails an 
inspection, the reject automaticall~ causes the 
computer to order a replacement made. If the part 
is repaired and returned to the line, it is 
iaaediately identified by the computer. Extras or 
lefLovers accumulate in a special line to be 
automatically reviewed against the next day's 
schedule. 

The systems operator in the control room can 
monitor diagnostics via a color graphics terminal. 
At the same time, the supervisory unit also 
arcumulates information on all faults. Answers are 
instantly available to such questions as what were 
the last 10 faults on the line or whi'h fault 
occurred most often in the lase shift or the last 
month. 

A final control highlight is the personnel 
cont.al used in the ~L~ facility. Ha&netic 10 
badges permit access to the plant flo~r. Th• sam~ 
badges are used to log all maintenance activity. 
Recorda are eccumulat~d on how long it took for 
attendants to respond es well as how long it took 
<or a servi:e to be completed. \ln~ustrial World, 
Octoher 1985) 

New fro.1tiera for factory automation 

Digital, the firm chat produces compucer1 for 
industrial automation and which h~ld1 second place 
at world level ~fter IBM, and the Consor%io Hacchine 
Automatiche (Comau), European leader in robotic• 
applied to production proc~••e•, which funa• part of 
Fiat, the Italian carmaker group, fanned a joint 
venture at the beginning of this month for the 
incorporation a1 equal partner• of a firm that i1 to 
make integrated ayatema for the overall automation 
of medium-aized induatriea in both Europe and on 
other markets. 

SESAH, aoftwer~ syatem automated manufacture, 
which i1 what the new firm ia to be called, will 
combine the experience of Co~au in flexible 
••nufacturina with that of Ui1ical in the compu.er 
eeccor to deal with the development and 
implementation of cooaputer 1nte1raceo manufactur1n1 
(CJH) projecta. Di1ical and Comau ere already 
workin1 co,ether in thi1 aector on one of the ~1prit 
projecte. Particular attention ia to be paid to 
eoftvare product• and application• end to 
coneultation• for the organization of CIH at 
managerial le~el. Reeearch i1 to be carried ~ur •• 
veil on advanced inregrated automation technolo1ie1 
in colleboretion wi•h public and pri~ate •~ctore, 
eleo at international level. 

SESAH haa already made it known that it will 
abide totally by ~he moet widely ueed 1tendard1, 
euch aa open 1y1tem interconnection (OSI) of th• 
European International Standard Organization (150) 



and manufacturing automatic protocol (!!AP) of 
Ce.le:-.al ~'ltors.. The news of Qt:'s purchase of a~ 
equity in an A•~rican branch of Com.au is rrcent. 
WhPreas Digita~ has alrPady prPspnted netvork 
opprating systems for offi..,e automation vhich vill 
bp c~mp~ti~lP ~ith OS!. All thi~ vill m.ake possible 
conn~~tions amo~g robots of vor~shops in the 
prod~ction cpntres and the department~ vhere 
designi"lt and construclion of prototype model• are 
carried on, d! well as among offic~ automation 
svstems and managerial and decision-...,king levels. 
In this vay it vill be possible to implemen• a 
perfectly integrated design and production system. 
(Bullet;n 181 Press, No. 62, 23 December 1985) 

St.,p-by-step strategy towards CI!! 

I~ the past months, most of the main pl~yers in 
rhe factory automation business have been busy 
announcing their Cl!! (.:omputer··integrated 
manafacturerl strategies. The year st .. rted vith the 
Dep-rtmen: of Trade and Industry la~nching it• own 
acronyw. - AMT (advanced manufacturing technology), a 
combination and rationalisation of its CAD/CAM, 
rohoti's and FMS (flexible, manufacturing systems) 
schemes. The applica•ion Lven had its ovn shov, 
though in that case Cl!! stocd for the more modest 
"computlf!'rS in manufacturing" t:1e word integration 
vao conveniently implied aod not assumed. The 
reality is, of course, that Cl!! is not simple. Like 
the cht!ck-waz:on medicine men of the old vest, what 
the vendors are selling is a promi~e. No one is 
tha: sure what t~e produ«t is, and all the suppliers 
admit that no one vendor will be able to provide all 
the compon~nts of an all-embracing Ci!! system. What 
the vendors do agree on, however, is that CI!! is the 
higgnt potential "'arket for computLrs since 
banking. 

!!If is plaMing to open a C!M Centre in Warwick 
(UK), •imilar to the one operating in Munich (FRG). 
Digital Eq~i?ment Corporation (DEC) has a ES million 
European CompetLnce C<!ntre and h .. s helped set up 
with toolmakers Cincinnati Milacron, ~ ll millio~ 
CI~ unit at Warwick University. Data GenerJl, 
Pri•e, lCL, Sperry and the General Electric 
(US)-back~d Calma/C.U" International all have Cl!! 
policies. And under the Alvey Directorate, 15 UK 
user• ;ncluding British Ar.ro1pace, Rolls-Royce, 
STC./STL and British Gas have set up a EJ00,000 ~lub, 
called Planit, to develop a knowledge-ba1ed factory 
pla.1ning 1ystem. 

Everyone know1 vhat the factory of the future 
will look like. The entire de1ign to delivery cycle 
will be aut<111ate~. with Cad ay1tem1 co .. ,micating 
with production ;'lanning and cautrol 1y1tem1 to 
provide a 1elf-o~timi1i~g and fleKible means of 
toanutacture that wi 11 respond in1tant ly to mar'. . .,t 
demand1. 

Orders will he proce11ed quickly; 1tork and 
work in progre11 will be kept to the •initoum, and 
the factory vi 11 be cap,.ble of turning out •mall 
batches of cu1romi1ed ;>roduet• competitively and 
ecnnDlllically. The factory buildin& itself will need 
no lighting or heat in~ becauae it wi 11 t.e pc>pul11<ed 
tnlv by nu01rrically-controllr.d toolt, robots, 
conveynra - ar,d the cumpute•a to control them. And 
mAchiN'.J, unlike human•, don't 1top for trabreaka, 
they work 2~ houri a day, seven day1 a wrek, 
S2 wer.ka a ye11r. The •anager, between roun:h of 
gn!f, will he ablr tn acce11 all kinds of deci1ion 
1uppnrt infonut ion vi a a computer graphic• 1li1play 
from the corp.>rate database. A pipedream? 
Prnba~ly, bu! p1ranoid indu1triali1t1 believe 
fac~oriea like this already eKi1t, and ~re rapidly 
proliferatina thrc>~ah~ut th~ Far East. 

Trul!, ty1tem1 that •utouo each oeparate Ul!p 
in the dr•i;in/pr"ductinn prMf'U alrracly r•1•t, hut 
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wi1ile it is easy enou,h to J.r•w con1'!ect1ng lin._..s "n 
a ClM strategy block diagram, the real-life pr~blems 
in integrating thi?'se "islands of autom.at ion" -:: an 
so:c,etimes seem almost insurmountable. 

!!RP lma<erial requirem~nts planning) sof rvare 
is matur•; C~d/Cam is catching on; ~ltice 

automalion is well es<ablished. What is needed is 
the aiPans to make maxinaum use a,1J ~e-use of Jata -
and standards - so that systems and equipment from 
different vendurs cannot only talk to each oth.,r, 
but converse meaningfully. 

The probiem is that because there exist~ out 
there this huge investoaen: in present-generation 
sofcvare, any ClM scheme ha5 to evolve bcttoar-up. 
And there are many fundamental stumbling blccks to 
this happenilig. Iake the relatively simple link 
berween a Cad system and the production of 
instructions co drive an N~ g,achine tool .. The i...a.J 

system, where C•d means in most current cas~s 
computer-aided drafting, outputs ~ two-di...,nsional 
drawing of the part. All the geOGetry of tn~ part 
is there in the drawing or in the Cad system's 
database. What needs to be added is into~mation on 
the machinr tool's performance parameters, details 
of the c~tters available and tool path, and so on. 

But ironically instead of people being mad~ 
redundant, the practical result has been the 
creation cf a new joo, that of the part progra ... er. 
It has also resulted in th~ invention cf a new 
system, most likely on a completely separate piece 
of !>ardware, the numerical control (NC) tape prtr 
system. 

This may be considere~ a~ interim step in th~ 
long run. Bat for NC tape,; to bt produced at the 
Cad workstation, .aanufacturing expertise has to b~ 
built into rhe Cad progr3m - it mAy be in th~ torm 
of an expert or knowledge-based system - which ha• 
the effect of loading rroductioa respon•ibility on 
to the Jesigner, and increasing considerably the 
size of the databasP. that has to be ma1ntainec by 
the system. 

A twa-~imensional engineering drawing is, 
however, 3n incomplete dPscription of the part -
it's a convention developed for co111A&unLcat1ng, d~s1,n 
ideas back in Victt>rian times. Solld model ling 
•yscem• produ~e r.nmputer representations of produ'ts 
that •re complete and unacbiguous. 8ut apart tr~m 

the fact that current 101id modellers .ue incapable 
of describing all po•sible shapes - they cannot 
handle the< doubly-curved s•Hfaces found in most 
automotive and aerospace application• - they also 
lack facilitie1 for coa.aunicating tolerance 
information and find it difficult co identify 
featurea such •• holes, boases and pocket•, in the 
part. The •ajor u1e of tolerances i1 to ensure that 
components of an asse•bly will fit together. The 
features in a part play an important role in 
deter•ining the mrthcd of man•Jfacture - a hole for 
eKa•ple can be drilled, hored or resmed. Automated 
manufacture narrows the number of ch<oicea. In 
thenry, a 1olid model, becaute it is cooplete and 
una~biguous, could be the single representation 
1uitable for automatina all dovnatret• act iv111r• -
finite-element analy1ia, N~ control and robot 
progra,..ing, for eKample. 

Built-in clash detection anJ inherent topology 
check~ 1hould as1ure that if the part <an be 
deaignecl it co1n also be manufactureG. But at what 
priee? N~n-optimi•ing (sn long a• we con make it, 
that'• OK) methods exist but •••ume a •in11le machine 
tnol and cutter, a single set-up and 2 I/JO 
contouring (the ... chin" cuts in horizontal slices 
with no undercut•). An opti•ising system that 
m•nuf•cturf!!I ~conOfllical ly, requires • proper pro<~•• 
plan wit•\~ rfloir~ .1( mac~\~n1ng n~·rrarinn•; a 



cutter for e&ch O?eration; claapa and fixturra, and 
inforaation on the part's geometry; tolerance 
data; surface finish; .. terial to be used; and an 
up-to-the-•inute library of available toola, cutter• 
and procesa capability. It also nerda to know the 
batrh aize, in other words, how .. ny to .. ke. The 
best bet is again a ~ule-based expert sy.1te• 
appraact •.••• (Coaputer Wer.kly, 24 October l98S). 
For CIM definition se" figure } on "'""=·~ . .-: • 

llo~ing and QI show full factory auto .. tion 

General Hotora and Bcei,--6 have jointly 
de.onatrated the feaaibility of a fully automatic 
factory ~here comput~r• control everything fro• 
cust0011ers' ?rders to the finiahed prod-..ct. The 
companies have ~een developi•• co .... nications 
aoftvare that would let .. rhine toola, robota and 
other ?rogr .... ble production equipment c011EUnicate 
and work with oifice computer systems, regardless of 
••nuf acture. Thia haa not previoualy been 
a~:.ieved. General Motor~ developed the factory 
syate•, called Hap Cmanufacturi~ automation 
protocol), wl>ile Boeing devised Top (technical and 
c•H ice protocol). 

The reault emerged at the A~tofact 'SS ahow in 
Detroit, where the two giar.ta and aoae 21 .. jor 
aupp6rting companiea in the electronica induatry 
have built a amall acale factory which integratea 
ahopfloor and off ice. 

The coaaunications aoftware of Hap and Top aeet 
req11iremen11ta laid down by the International 
Standards Organisation. Aa a reault, Hap ia already 
gaining wide acceptance in Europe. But the reaction 
to Top, which Boeing has not promoted as vigoroualy 
as QI has ~ap, remains to be seen. 

Qt and Boeing developed Hap and Top for 
int .. rnal use initially. They fourd the)· vere buying 
tho,.randa of ayste•s that could not vork together 
v~en the time came for integration of the various 
islands of a~tcaation developing in their •any 
factories. They have realised that wider adoption 
will give er.oncmiea of scale producing tne 
electronic syste•• needed, cutting coa~s for wurld 
ind,utry and for them as '-'ell. (Financial Ti01es, 
1 November 198S) 

Progra.,.abie controllera for 1.,.,-coat automation 

Profits in the pulp and paper induat~y depend 
heavily on optimizi••& production. In an industry 
facing escalating equipment coats, riaing fuel 
roats, strict fede~al regulations, and co•petition 
with other products, efficient production is 
crucial. Using progra,...blc controller• {PCs) 
throuahout • p .. lp and paper mi 11 hu proven to be an 
effective, reliable, relatively low coat way to 
opt iai ze product ion. 

In ~rJer to remain healthy, the pulp ~nd paper 
industry must intensify ita exploration of 
innovative, coat 1avin1 production tachniquea that 
viii allr.v its product• to c .. pete with alternative 
aateriala and good•. Thia ia particularly true in 
the area of automation equipment. Ona of the 
greatest ?rablems in pulp and papar today i1 the 
high cost of capital and escalating eq•1ipment 
costs. Many project• 10 unfunded becauaa the 
payb8Ck on such high coat •quipment ca11not equal 
current intere•t rates. Alrhou1h savings are 
obvinu• proj•cts 10 unfunded bccauH of tha hi1h 
aquipeant costs. Novhara ia thia oaora avidant than 
in tha 1raa of proc••• contrcl or procaaa automation 
equipeent. Initial cost• of computer and/or proces• 
control •!•tams are staggaring. Juatification for 
these seven or ei1ht fi1ura axpandi:urea ie 
difficult and requiras • aajor mad•rni&ation project 
involvina tha entire capital approval proc••• 
through cop •an•gement. 
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Progr ..... ble controllers &re an •ff•ctive vay 
to attack high equ&pment costs, because they are a 
!uv cost piece of eGuipmrnt vhich can be justified 
~n a piece by piece basis. PCs can be us•d 
;ndividually in 1 .. 11 systeas and can be networked 
toiether 1nto millvide autocaation sysceus. Sine• 
PCs are so simple to us•, personn•l in the mill can 
easily program and maintain PCs. The nred for 
conaultanr.s, en&ineerin1 ti~e, and prcgr ..... ina 
services is red~ed. Due to the low cost and the 
ease of progr .... ~ng and ... intenance, PCs achieve 
most of the benefits of automiitian and 
instrumentation usually provided by other auch 
hi1her coat ayata... Cho•en for reliability and 
flexibility, PCs hav• demonstrated the ability to 
increase production capacity and i•pr~ve overall 
operating efficiency. The late•t models of 
progr .... ble controllers have i•proved speed, 
aeoaory, ar.th functions, and ASCll c.,.....nications. 
The PCs ca•• replace computer system~ in more 
aophisticated control applications. Becauae of nev 
op~rator interface CRTs available with the 
proar .... ble controller, PCs can now b• ~sed to 
rr?lace distributed control systems in ~ny 
applications. Ex .. ples of ways PCs can b• used in 
pulp and paper mills •re: 

To .. nage ,.,,odyards 
To control soot blower• 
To control batch digeater 
To control therwoeechan1cal pulpin1 
On the paper -chine (aotor control) 
In finishing area automation. 

Wh:le PCs provide a low-coat, flexible solution 
to the ... 11 automotion project. th• c.,.....nication~ 
capabilities of PCs can oaake tbem part of future 
control and information ayatems. This is a key 
point, because new technoloaies - such •• robotics, 
vision aysteas, voice or touch baaed operator 
interfaces, and artificial intelligence base 
aelf-ovtimizing - can change the competiti~e 
relationship of one •ill to another overnight. 
Today'• prograaaable controller has aophiaticated 
communications options that allov it to be used io 
~onjunc:ion ~ith a..ny other types o~ control 
syste•s. This also allovs Pea to be used in mill­
wide control syste~s. ~Cs hav~ pioneered i" the 
area of interc.,...unicarion of mill floor control 
devices. Host of today's PCs offer a proprietary 
local area network which allows puhlic access. S0<0e 
of these, •uch ~s the Could Modbus system, have be~n 
around !oni enough so that a ruaber of different 
m•nufactur•r• offer coapatible equipment. 

Thia ~ystem flexibility is a key eleaent in 
aaking eq~i~ment coapetitive over the next oecade. 
With worldwide competitive pressures continuing to 
force the domeatic pap~r industry to increase ita 
level of automation, coapaniea will ~oncinue to aeek 
low-coat ways of automating. 

Managers ahculd consider productivity gains 
that a<a .. de available wirh saall or single 
improve ... nt automatic~ proj~ct• that use lov-cost, 
in,remental control devices, such as the 
pro1ra ... ble controller. (Ercarpred from Paper 
Trade Journal, October 198~) 

SOFTIJAR£ 

The OECO's aoftware study 

Tha Or1•ni&ation ~f Economic Cooperation and 
Oevelopaent (O!CO) haa publishad a atudy on th• 
aituation of the software ind•••try. liucribe<l in it 
are .he particularitiea ewistin& in the diffarent 
•ember countriea a~d the varioue government actions 
in favour of development. The ptogreaa rapreaented 
by the i'1trod11~tion of system• that quantitatively 
and qu~litativaly increase production was 
indicat~d. Deapite this bein& Che cue the warnin1. 



i• nevtrthele•' aade that the 9oftwa<e induatry aay 
be the bottlen~ck vhic~ holds bac~ all of the 
infor .. tic• industry. This warning is justified aa 
mu~h becau•e it is software tha~ .. kes it possible 
to translate the pro~ress in hardv•re into econoaic 
and social utilitv as it i• because of the serious 
techr,icd and ec.,.'.,oai.: problems it encounter• in its 
progress. 

Soft••are production is still rather artisanal 
in nature and it• co•t• are high. The auto.ation 
difficulties arising in view of it~ intellectual 
nature and the tendency of finas to produce it for 
their ovn needs are the principal causea :hat limit 
the size of a .. rket vhich is capable ~f decanding 
aore industrialized products. At the saae ti•e the 
shortages of trained personnel is affecting both 
prod..ction and users and are aggravated by a conter.t 
of rapid changes and of product proliferation which 
disconcerts potential cu•tomers. Indicated as a 
positive element is a tendency tovar~a the 
racionalizatiun and growth of invesc.ent•, 
utilization a~d sales. 

ln the countries of th~ OECD the coaaercial 
market, •.e. without considering the production 
self-constmed by firms, it is esti .. ted at 
J5,'l00 •illion USd. The US \"epresents 60% of the 
.... rket with 100,000 persons employed, Europe 341 
with 200,000 employees and Japan 15% with 50,000 
persons. 

Public bodies are ur~ing research, especially 
with reference to the possibilities of artificial 
intelligence applied to software development. 
Although the resources destined for the purpose are 
liaited, the coordination of efforts has i•proved 
and a training policy is in the process of being set 
in aotinn in all :o~ntries, including so..., of those 
which feel the urgency of ,..king up for lost rime. 

The OECD recoaaends that ther~ be a certain 
concert .,.ong large and small hardware 
.. n~fectur~r•, eoftv•~e produ~ers and us~r• in order 
to transfono de facto rules inposed by co~puter 
•anufacturer3 into rules of law. In this regard the 
international .. rket is defending the e~d of the 
support and of the customs protectic.ns to hardwar~ 
aenufar::curer• in their c;.ountrie•· The con•ideration 
is that it li•it• access to alternative software 
products. It finally advise• the regulation of the 
international software trade s,i that irs exchanges 
ar.d cooperation he favoured and the juridical 
protectior. of the authors be guaranteed. 
(Bulletin ill Press, No. 60, 9 Decesber 1985) 

Software c!esign 

Today'• engineers need more help than ever to 
navigate their way through increasingly large and 
complex software-development pr~jecta. lut relief 
is on the way in the fora of modern 
aoftvar<P-developaent toola that pr0'1liae to brina An 
efficient developeent envire.,..nt to designers who 
have long atruaaled vi'h printout• and patches. 
These tool1 - which include a host of design 
methodologies - are turning chaos into order And 
improving produc: ivity and should provide a •ore 
atr•••lined development process. Forvard-looking 
tool developers are vorki.>1 with artificial 
intellisence and sraphica techniques to er.hance 
t090rrov'a software-engineering enviroruaent. 
Structured design, a~vanced by proponents ~f the 
Yourdc.11 deai&•• methodolosy and of pro1ra.-dui1n 
l•ngu•i••, ia already ~ecoain& a neceaaity !or 
serious aoftvare developers. Str•1ctured ilesian 
creates 1oftwar• conai1tine of aeparatft modules with 
veil-defined interf•cea; th• individual modules 
incorporate top-d~vn prcsr ... in& te~hniquea. On the 
market in• 1:da, u1er1 have better •cr.e11 to product• 
•• ~11111er c°"'paniet enter cooperative marketinR 
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agreements with s .. iler aoftvare-tuol aakers ... nd 
in the business world. softva:re tool~ ar~ turning 
end use:-s into budding developers of •pphcatio:•s 
software for the corporate arena. 

Particul•rly high or. the cost-conscious 
engineering community's list is life-cycle support. 
The softvare life cycle l•sts from apecificstion 
until obsolescen<e an~ encoap•1ses configuration 
control. docuae:ntation, and •lintenance - ~ften over 
a period of 20 ~ears. In the past, these are~s have 
bee~ neglected. Yet ~ngineers now realize th•t 
future syste·>S, which will n·"' to millions of hnoes 
of code, will be i•possible l~ ounase effectively 
without all-inclusive tools. 

ln the futur~. Al ouy of fer the best hope for 
dealing with the burgeoning ~oaplexities of software 
development. "We're trying lo address the 
difficulties in b~ilding general software packages 
by using a tool that is bui It on Al technology," 
says John Anton, president and co-founder of 
Reasoning Systeas ~nc., Palo Alto. The coepany's 
resear~h on a knowledge-base appro•ch to softv•re 
design has resu!ted in a sophisticated •~pert system 
for software development. Reasoning Sy•tems wanted 
to automate the entire software life cycle, 
supporting the software-develo!>'"ent process from 
•pecification through ••intenance. Bvt such an 
ambitious goal could not be built on exi1ting tools 
and techniques, •<cording to the company. Thus the 
Al knowledge-base approach was required •••• 

The ual pove1· .,f Reasoning's technology 
becomes apparent, the coc:apany claims, vhen the 
gener•l progra .... ing kr.owledge stored in the 
knowledge base is coupled with domain-specific 
knowledge. uo .... in-spe~if ic knovledge takes the form 
of AI rules that represent information on the 
applic•tion' environment. Thus ~n a~roapace com~•ny 
might load ~p on rules that relate to the special 
require.aenta of real-time avionics 1oftware; 
another comp•ny might focus on co111piler-developmeht 
rules. This is S'lllevhat analogous to taking a 
stripped-down medical Al-based system and 
customizing it for either an orthopaedic surg~on ur 
•~ ophthalmologist. 

Perhaps the most interesting feature of 
Reasoning'• sys~.., is that it is self-describing. 
This means the »ystem's coapiler could generate tt:e 
code for itaftlf !ram a specifir.ation-ievel 
description of itself. 

Beyond th~ latest product• offered for software 
desigr. and business •:>P hr.at iot.~ loo• iaprov.,ment s 
that will enhance the software environment even 
further. Eye-catching ••y b"' the best vay to 
describe another class of tools that viii play an 
important future role in autooatina ~he first, or 
developaent, phase of Lhe softvare life cycle. 
These are •novn as visual proara ... ina and viausl 
aiaulati~n tools. The idea is to bring rhe sottware 
desi&ner closer co the implementation pr~ce•s 
through th~ u1e of v\1ual 1oftv•re aod~l1. The1e 
toola vill be 1110re so~histicated than aost currently 
available graphic•l-de1ign a1d1, delving deeper into 
the intricaci~• nf a d~veloper's 1oftvare. ~urren~ 
re1earch in thi1 field ia under way at Al~ T Bell 
Laboratorie1, lrovn U~iversity, the Univer1ity of 
California at Berkeley, and the Un1~er1tty ol 
Southern California. 

Also among t~aorr~w'a tool••ith1 viii be the 
"icroelectronics and C0taputer Technoloay Corp., the 
Austin, Texa1, high-tech conaortiu•. "'''• Softvare 
Technology Prosr .. ha• r<cently announced proj()ct 
"Leonardo", for r_,.v-colt F.xplorat1on Offered by tlte 
Network Approach to Requiremen•a and De•ign 
Optiaiution. le11nar<lo'• lon.-tel"OI goal is 
reporte~ly • prnr~typr-d~~•lcpmenr env1rnnmrnr, 



.mos• technology vi l l be rare aJ·1anced than current 
induetry effort• in software-development 
erviron.-ents. Iaproving engi~eers' productivity 
throughout the software life-cy~le is one aim of 
this enviro....,nt. (Excerpte<i froa a special report 
by A. Wolfe. Reprinted froa i::tectn.aic' Week, 
4 November 1985, © 198'>, McCrav Hill Inc. All 
rights reu:rved) 

s~1ftware 1 the key to parallel processing' 

A radical solution to the prt'bleas of 
arc i ficial intelligence, trying to gel coap•iters to 
deal vith the overvhelaing coa~lexities of the real 
vorld, could be th'- outcome of a prograaae in 
parallel processing just started at Stanford 
Uni~ersity, California. However, instead of 
building ~v har~var•, the Stanford researchers are 
flying in the face of convenu •. nal wisdom ancl are 
seeking how to achieve large increases in coaputing 
pave~ simply vith softwa~e running on exieting 
computers. 

It is wi~ely agreed that to gel computers t~ b~ 
able to sre, move about, and underst~nd human 
language, enormous increases in processing paver 
will be necessary. The only way to achieve this is 
by processing in parallel .. ny items of data at once 
ruher than in sequence as in conventional coaputing. 

Several large projects are ~nder vay tc build 
nev computer hardware of e~otic design specifically 
for parallel processing. Notable ex-ples are at 
Britain's Inmos and Thinking Machines at the 
Ma;.sachusetts Institute of Technology. 

According to Professor Ec!vard Feigenbaum at 
S•anford and his colleagues, however, these efforts 
are missing the point~ the problem in parallel 
pro~essing is not hardware but software, to do with 
the orttanization of the task and the data. 
Profe•s~r Feigenbaum has become faaous as one of the 
leading a~thorities on expert systems, programs that 
do ~h~ jobs of such people •• doctors, accountant• 
or oil geolo-iete. Hie nev project expert t/steas 
for multiprocessor architectures, aias to find a way 
of p~ocessing in parallel with Lisp and Proto,, the 
languages most c0111111only used for constructing expert 
~ystems .. 

'ihe Stanford team aims to speed processing by 
~etween 100 ti...,s and l.oao times. Thie will, they 
hope, be done not vith one big breakthrough but 
several small rnes. Profeesor Feigentaua •~id; 
"You don't ha"e to be very eaart to get a speed-up 
factor of five and if we do this right, at four 
different levels, the factore will multiply and ve 
will get an imp~ovement of five time• five time• 
five times five. :t ve do it wrong they will add, 
and that's a loser." A central part of the Stanford 
effort is the nevly popul11r idea of a "blackboard", 
1 technique for getting several different expert 
syate1u, or "knowledge baaea", t_, co-operate by 
e•chan1ing information. Theee can work togethr.r 
reletively in parallel, although not tot•lly. 
P;ofessor Feigenbaui:. said; "We 9Uat learn a new 
style of buildir.g e•pert ey1t..,.1 ueing the 
blackboard fr a-work." 

The Stanford ideu vi 11 initially be run in 
simulation on a Syabolice coaputer, a type •p•cially 
deeigned for handling .. orda rather than numbers. 
When t~• cone.pt• hav• been proved, it ia ex~ected 
they viii run for real on a network of such 
mach,ne1, with tvo proceasor1 at each node. Each 
procee1or would be fairly powerful, with plenty of 
•e..ary, ind ther~ c?uld be 1,000 or more of th••· 
Thi1 cnntra1ta sharply wit~ the ideal of Thinkin1 
H1c~ine1 ar HIT, wher• the connection aachink under 
construction is intended to hav~ Im processors, but 
each one very email. ln111<1a in 6ritain i' also 
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developing its transputer as a b~ilding-block for 
parallel procea1ors. a .. c the ··•phasis LI on 
harJware, not soft~are. (rinancial Times, 
lff November 198S) 

SikUl3, a descriptive language 

H3ny of the best progra..,,ing languages have 
been in·1ented by people vh~ had soac~hing other than 
prograaaing on their •inJs. The path that led 
Kristen Ny~aard to create Siaula, the first 
object--oriented language, began in 1949 vh~n h.- vas 
working on the design of Norway's first nuclear 
reaccor . ... 

"Simula vas, fr_,. the very first, lailelleJ a 
system description language as veil as a programi:ing 
language,'" says Nygaard, vho is nov a professor at 
the University of Oslo. It is now a c.,..gnplace 
idea that a progra ... ing language should have a clear 
meaaing, quite indepenJ~~t of its ex~cution on • 
coaruter. But this vas a very unusual id~• in 19o2 
when the desi~n of Si•ula l began. 

Fortran, for example, was g~nerally seen as a 
kind of sh~rthand description of proc"sses which 
would occur inside a computer. By contrast, Simula 
was designed to describe processe~ occurring in the 
world at large. The first requirement ~•• that the 
descriptions should be ~atural, comprehensible and 
~seful to human beings. Almost as an afterthought, 
Nygaard and hi• colleagues ensured that the same 
descriptions could ~e used ro set uf a working 
computer siaul&tion of any process. 

But Siaula is not only a language for 
si~ulation. It is a general purpose progra ... ing 
language. The important insight was that a computer 
is j~st anotoer system. The execution of a progra~ 
is just another process. Naturally you car. use 
Simula to describe chat process of computation, 
whatever it may be. "It you apply a system 
perspective to the way you think about a 
computation, tlien you arrive at objec•-oriented 
progra-ing," ~•ys NyiaarJ. 

Simula 1, which appeared in l'lb'i, introdu.:ed 
'processes' and 'activities'. A process h~5 a 
definite state, represented by a number of value1 
which may change 11 it interacts vith other 
?rocesses. Ar activiry is a master cop1 from whicn 
a nombe: of processes may be spawned. These 
processes ;,\I have similar behaviour, but ea~h has 
its ovn individual history. ln Simula o7, tte l9o7 
version o( the language which remain• in use to this 
day, proce••~• were ren.amed '0ibject3' .ar,d activit1e.s 
were called 'classes'. The concepts of class and 
object were carried over ir1to Smallcalk, the 
influential obj~ct-orienced language which was 
developed at Xerox P•lo Alto ~eaearch Center from 
the early 1970s onwards •••• 

''Ev~n within informati~s you ~eed more th•~ one 
perspective," he obeerve1. "The object-oriented 
per•pective could be called th~ &yste• perspective. 
It is a v•y of organising thinking, defining a thing 
into components, and sn on, which is a very r1atur.al 
way for us to rel•te." But Nygaard ident~fiea tvo 
other perspectives which he also believes to be 
valu.ble in progra .. ing. These are 
'function-oriented progra ... ing' usually known simply 
~• functional prograaoing; and 'constraint-oriented 
progra,..ing', which include• logic orogra,..ing and 
any other ayste~ where new f~~t• are deduced from 
CLnatraints or relations .••• 

Work is in proareaa at Oelo and at the Danish 
universities of Aalborg and Aarhus, on a ncv 
object-orier.tco language called Beta. Purcl1 
objeLt-oriented systems will not be ~dequate. Sue 
Nygaard ie adamar.t that i,1 any programing •ystem 



which into:grates tte function-, constraint- •nd 
object-orien:ed perspectives, object-oriented 
progr ... ing should ?rovide the foundation f6r the 
others. "Any reasonably c-plex •Y•tni vill b"' 
something which relate~ to the vorld around us," he 
argues. ''It vill hook up to .Utabases, and to the 
world through •ensors, and so on. There vill be 
people sitting at terminals. And rhe vay ve llOSt 
broadly, normally relate to our envir.:inme1.t is 
through obje:~-oriented rhinking. In other part• of 
our reasoning ve aay focus on other things. An 
expert systni i• wholly concentrated on deduction. 
Aru' of course in the ·~eduction' parts of a syste• 
the constraint-oriented vay of thinking is the 
natural one." llut Nygaard believes it is nat.,ral to 
build constraint-oriented reasoning on an 
o~ject-oriented foundation, and unnatural to do it 
the other way round •••• 

'nlought, like computation or any other proc~ss, 
has its own structure. To think at .11, ve aust set 
soiae limits to the vay our thought proces•es 
develop. "If you lo-,k nov at the cognitive process, 
the process of thinking," says ~ygaard, "a 
perspective is a structure of the cognitive 
process. You cannot relate to the world unless you 
select a perspective. And :his is a set of conr.epts 
in which you can grasp ar.d coaprehend, and organise 
your thinking." 

In object-oriented pr~gra .. ing. Nygaard has 
given computer science one of its ao•t pove;ful and 
effective tools for org4nising thought. llut ~erhaps 
his most important insight is that a progr ... ing 
lang1•agc is not just a vay of 1 ookir.g at what goe• 
on in a computer. It is a vay of dei·cribing 4nd 
understandi~g what goes on ir. the vor.d. (Co.puting 
The Magazine, 17 October 1985; 

COt!PllTE!l EDUCA,ION 

Senegal sends its computers to rchool 

Senegal An•• not vant to be left behind in the 
computer ·~volution. The West African country vas 
one o! r~1e first on the continent to introduce 
compute ted1no logy - in ad mi nist rat ion, for 
exampl~ - and nov is seriously examining the 
potentia. applications of computers to e1ucation. A 
major exp~riment in this area had its beginnings in 
January 19 12 when a multidisciplinary team of 
Senegalese professionals vent to Nev York to learn 
about a n_-v technique in self-t.,aching via computer. 

The group vas cOlllposed of a :ompute• 
specialist, a mathematics professor, an educational 
psychologist, a sociologist and tvu teachers. 
Gar..1<1a • s lnternat iona I Develof-nt Research Cenc re 
(IDRC) supported the etudy vi•it. They vorked with 
coi:ip:.ter •cientist Sey11c>ur Pa~rt, th.., cr ... •tor and 
developer of an educational computer language called 
to.:a. After returning to Senegal, the team began 
its co111puter learning project in March of the same 
year at the Ecole normale supirieure de Dakar, a 
trainina !n1titute for teacher• and teaching 
inspectors. 

Tiie subjects of the experi-nt, pupils aged 
7 to 11 froia three school• in the Dakar area but 
fr.,.. a variety of social backgrounds, attended three 
tvo-hour cooa~uter sessions per veek. After ~eina 
:auaht the standard ~eys, the children vere left to 
their ovn de1i1na. With t:.OCO, the pupils proara .. ed 
the co•ruter thea•elvws; in effect, they used trial 
and error to instract the C019puter what t<.. do, in 
the proce11 reaching the~•elves a variety of 
concepts such as &•0!9Ctric relations. r;,,ery veek 
~em~er• of the training tea• olOted any proble•• t~• 
chil<lren had in •astcrina the keyboard, the rate at 
which thty learned ,..the•arical procedures, and the 
proara11111es they crea•~d. The ao1t 1ati1factory 
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results vcre observed among th~ girls. The 
experi•~nt ~v~n br~ught to li,ht th~ f a~t th~t one 
8-year-old ieaale participant vas excep~•~nally 
gifted. 

Senegal's flhjecti,;e is lh>t to int!"\ldlic-e this 
aethod ~astily. lather, it conducted • research 
project with all its stages: cvalu~tion, 

rlevelopment, anJ general dissc•inat1~n. The t•sk 
wa~ to deter•ine how to introduc~ ~ompu~~r $yste•• 
into teach1n1, forrhe b:oliei is that "whethe,· wo< 
like it or not, they vi~~. so~n~r or lat~r. b~ 
~.ntroduceJ". --

The Senegal,.se autho>rities feel that the 
computer -thod aust be studieci nav through 
experi11tntation as is being done in the develc~J 
countries, which are thniselves only at this stage. 
They insist that s .. negal, having missed the 
industrial revolution, •u&t not •iss the ct>mpoter 
revolution. (Development Forua, January-February 
1986) 

Students design aicrochips 

Undergraduates studying electronics at London 
University are now getting a chance to design the•~ 
ovn •icrochips. The US and Japan already supply 
their students vith such an opporrunity. but this is 
the first ti•e it h2s been available to large 
classes of stud~nts in Brit.ail!. Beiore l.:hristm•s, 
the third-year students vere given the task oi 
designing the sort of basic circuits that c1ght make 
up part of a typical mi~rochip. By Christ•as the 
designs vere gathere~ together ~n magnetic tape and 
sent to Micro Circuit ~naineering (HCL), in 
Tewkesbury. The company, othervise known as a 
silicon broker, vi>I find :hip man~ia~turers to 
fabricate the aesigns into silicon vat~rs. Attcr 
six to eight weeks, vhen the production of waters •s 
completed, the chips vi II be rf'turned to lhc 

sturlents, vho then get a chance to test them. 

The course is possible on~y because, throu~h 
MCE, London UniYersity can get a small numbrr of 
chips made chea~ly. Normally, the production oi 
wafers (vith the capacity to hold ~bout a tnousand 
identical chips) costs tS0,00'1 to Eb0,000. What ll•.E. 
does is to f:nd a company which viii fabricate a 
vafer that carries the different special1sed circuit 
designs from MCE's various clients, thus cutting the 
cost per customer. London University pays about 
£2,000. Some of ll~itain'~ 1£rgest malers and users 
of chips have given the ~ourse a welcome thumbs 
u:> •••• (This first appeared i::l N-tv Scie~tist, 
London, 21 January 1986, the weekly review ot 
science and technology.) 

Fraoce introduces 'computers for all' 

The French government io spending about 
080 million on a progra-~ dubbed L'anform•ti')u" 
~~~~ - information technology for all. Hi.: 
scheme vas set up at the beginnang of this Y"ar oy 
the •ducation ministry and the mini1try for 
industrial redeployment. 

So far, the gove ·nment has sent 120,000 
c:>taputers to ltb,000 pr .mary schools and coomunlt y 
centre •• Durina r~.: s.....,.r, aor~ than 110,0UU ,,t 
France's 800,0~~ teachers attanded crash courses on 
hov to operate the equip<aent. By the enJ of 1~8b, 
1,000 110re ca.wunity centres vi II receive micro 
computer•. The centre• and 12,0DO schools and 
colleaes viii be equipped with local area nerv~rks, 
vnich link computers within a buildin,. In many 
cases, the networks viii be link•d to nataonal 
sy•t••• of <lat• transmission. 

J. surve;' ca~rie<I out last su-.r fo11<1ol u.1r 
57 per cent of the populatinn vere unaware that the 



progT•- even exiat .. d. Many teachers, throvn in at 
the deep end vhen claaaea started in Septetlber, 
complain that the t~ainina cour•e• they attendeJ 
vere too superficial. Nevertheless, laat a....er'a 
couraea for teachers vere overaubacribed: al110at 
three teachers for every available place. 

The ha<d~Lr• supplied to aioat achoola ia b•aed 
on the concept of "nano-netvorlt" ("nano" iaplying a 
type of co.puter ot lover pover than a aicro). A 
nano-reaeau conaista of up to eigl:t aaall hoae 
coaputera hooked to a larger .. chine that ia 
compatible vith an IBM-PC. The use of nano-reaeau 
driven by ll!IM-compatible aachinea allova aaall, 
cheap hoae coaputera to share aoftvare designed for 
auch aore poverful aachinea. Alain Abee••• fr- the 
Educaticn Ministry aaya: "~-in thing ia that ve 
have opted for the IBM-PC atacdard throughout." 

'1uch ,f the softvare for these ayateas is being 
vritren in "Symbolic Teaching Language" - a French 
vernon of Basic. Logo and Enaliah-language 
ver·1iona of Basic are alao popular. Elaborate 
qu~ation-and-anaver prograas on French hiatory, 
gra ... r and geography are a110ng tte 110at aought 
after packages. The nuaber of prograaa to aid 
teaching is groving rapidly. The lateat catalogue 
circulated to achoola lista about 700 titl~•. Until 
recently, these prograas vere vritten ~y teachera, 
but nov profeaaional aoftvare houaea are taking 110re 
of an intereat •.•• 

French children vho vish to specialize in 
data-processing can nov do ao frOL the equivalent of 
the Britiah fourth fora ( 15 to 16 yean old). The 
aubject can be included in aeveral verai~n• of the 
Bacca laureat. 

Computer-aided teaching ia alao finding its way 
into French draving rooaa via the 3ational videotex 
.. etworlt - Teletel. The •-1.l brovn "Minitel" 
terminals, supplied free by the post oftice, nov ait 
on a~ut one million desks and tables around the 
country, and arc fa~ •ore coa.on than 
•icro-coaputers. The syatea gives access to 
databanks, quizzes and gaaes. Uaera can even se,d 
questions to politicians. 

Although connection ti.a ia expenaive (l5.50 
per hour ia the baaic rate), Teletel ia expected to 
be increaaingly uaed for teachin1 both in home• and 
achoola throu1l:,,ut France. "The Minitel [a Teletel 
terminal supplied free by the toat Office! haa been 
the aoat po.,.rful aingle factor in initiating !rench 
people to dsta proceuin1,'' a tescher caploy.id i:y 
the lnforaat iq•.1e pour toua project 11aid. "A lot of 
~eople .. ke no distinction betveen the terminal and 
a real coaputer." (Nev Scientiat, l2 Deceaber 198S) 

Micro• in Indian S~noole 

In iuue Mo. ll ve published • report on the 
c~ss progr .... vhich va• iniriatwd by th~ 
Departacnt of !lectronica in India. W. have nov 
been informed by one of our readera, Dr. P. Cupta, 
foraer Secretary in the Departaent of !lectronica, 
COt, that the project vill nov be U.pla•ntad in the 
60,000 aecondary achoole in th• country vithin the 
current Pive Year Plan. We arc &lad to report thi• 
eapeciatly rince the earlier neve report had voiced 
concern about buildina up a hi&hly-educated •lite by 
picltina a fav itititt achoola for the introduction 
of coaputere. 

COUNTRY lt!IOllTS 

Auatralia to develop 1•lli ... arsenide technoloay 

Auatra!ian re•e•rchera, plannina to eatabliah a 
gallium araenide-ba1ed '••iconductor indu•try, hope 
to aake Auatralia at laut partially •elf-reliar.t in 
!he field of infomatio~ technolo11y. According t" 
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Dr. John Archer of the Coaaonvealth Scientific and 
lnduatrial Reaearch Organizction (CSlRO), AustralLan 
induatry and r••~arch auat begin iaaediately tQ set 
up an ROD proaraa to have any realiatic chance in 
future communication• technolo1y. 

The CSlllO division of radio phyaics ~.ans tc be 
heavily involved in the intrOC:uction of ncv 
technol~gy. lt ia establia~ing fccilities for the 
production of CaAs and fabrication of •icrovave 
devices vith plans for future production of saall 
scale inte5rated structures. 

CS12u is vorking vith Telecom Australia 
r~aear~h laboratories and the Royal Melbourne 
Institute of Technolo5y to actively encouraae 
ca...erc1al participation. Telecom Auatralia is the 
governa.•nt-ovned organization in char~e of 
oevel.,pt11ent of a aodern coaaunications syate• for 
Aust ·ali-. Initial develop.ant vill concentrate or 
Schc'~tky C:iO'ies, field-effect transiators and hi(,h 
electron mobility transistors. CSiRO researchers 
hope to e"p•nd Aust·.-alian 116.D and then transfer it 
to induatry to be carried out on a coaaercial 
basis; the aoal ia for lo~al induatry to p~o~ide • 
li•ited but reliable Auatralian •ource of CaAs 
devicea. (Reprinted vith peraiaaion f roa 
s-iconduc tor lntemat iona 1 Ma5az in,!., No~eabe r 
198S. Copyriaht 1985 by Cahners Publishing Co., 
Dea Plaines, ll. IJSA) 

Brazil defends it~ IT laws 

Brazil ha• hit back in ita rav vith the US over 
ita protection of the Brazilian computer industry 
againat foreian c'apetition. The Brazilian computer 
induatry as•ociation, Abic°"'P• is attempting to 
fiche US accusations that Brazil'• policies are 
unfair and daaagin1 co the US c:ompu;:er Lndustry. 
Under a ta~· paased laa: year, iapons of US •icroa 
and ainicoaputers into Brazil are banned, and 
iaporta o< aainfraaea have ro be appro~ed ~y t~~ 
country's Secretariat for Informatics. A number of 
foreign 111Ultinationala including Hevlett Packard, 
Digital Equi.,..nt, Texas lnstruaents ~nd P.aca•, have 
been forced to cut or abandon their operations in 
Brazil by ~hese and aiailar regulations. ln 
Septetlb~r 1985 the Brazilian govertu11Cnt extended its 
reatrictiona to cover public telephone exchanges. 
This ••••ure aay threaten the activities of 
Ericccon, NEC and si ... n• in Brazil. 

juai Sarney, Brazil'• preaident, has taken a 
touch line in defending the computer lava, pointing 
out hi• country'• efforts to finance i~• 
SlOl aillion external debt. Protection of it• 
fled&ling computer induatry ha• succeeded in .. kini 
lrasi I the atrons .. t IT producer 1n '..at in America. 
(Coaputin1 The Navapaper, l October 19~S) 

lelindia ereparin1 data baae on technolo1x 
t ra.1afer 

lelindia, the hon organizat io.1 run by the 
Bdaian Miniatry of Eco, ... aic Affair•, ir prepanng a 
nev data baae on technolo1y transfer, to be 
available on-line to the ~~bl~c in 1986. The file 
viii contain 100,000 docuaenta on licenaable 
patent•. (lnfot•cture Europe, No. 77, 
19 October 198S) 

~-annc.unca• it• o·.m Ada plane 

C~ina haa taken up Ada, Nato'• nev atandard 
ailitary lan1u•1•, and i• vorking un advanced 
project aupport enviro,,.enta. Chine•e ~cienti•I• 
froa Shanghai and leijin1 tnld a recent .. etin& of 
the Ada-Earope env•ro~~•nt vorking croup that China 
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i~ trying to b·aild Ada environments hosted .:>n IIH 
and Digital EquiptOo?nt aachines ir. order to keep up 
with the develop10enta in the Weat. 

John Nissen, chair.an of the EEC-sponsored 
group, sa; • he doubts whether rite three Chi"ese 
pr,.jects vill be as sophisticated as vork in U.e Ult 
and US. lut he said that the Chinese vere 
interested in usin~ Ada for their co..,try's ovn 
defence and industrial computing. The Chinese had 
indi.::ated that vork vas nost advanced at the Beijing 
Institute, where both Ada and C project• ve1·e unJer 
way. (~.!:.. ... e Newspaper, 12 Se;>taiber 1985) 

Introducing the Great llall aicro and aoft~are 
for ltazaks 

Chir.a is going c:>aputer-.ad. A computec is 
currently being used to enalyae King Gesaar, a 
10-millioc vord ancient folk epic vritten in Tibetan. 

Computer aanufactucers are expecting another 
sa!es t-onanza in ':hina when the government lifts 
hefty i.aport duties on microcomputers illpOaed last 
~ear. ln the lf !llOntha up ur.t1l laat •..,...r, China 
bou~ht hundred• of thousands of rersonal eomputers, 
a lo,1g vi th unpre.::edented iaporta of car•, TVs and 
other electronic goods. The drain on China's 
foreign exchange reserves forced the i'"f'OSition of 
iaport duties, but demand is building u~ again. 

Sales of large .. infraae or apecialized 
Jata-procesaing c011putera have reaained steady, 
he!perl by loana from the World lank and heavy 
Chin~ae inveatment in the aoderni~a!ion of railways, 
ports, aviation and .. jer industries. China is 
determined to build up its ovn computer in4Jatry and 
wanCJ to substitute iapGrts by fostering joint 
ventures t!aat will transfer technology to encourage 
domestic production. 

China already possesses some expertise, but it 
is mostly concentrated in the defence industries. 
In 1983, China'• University of the Ministry of 
Defence (Science and Technotoay) c~aiua to have 
built a supercomputer - The Galaxy - capable of 
executing 100 million operations a second. 

The country haa 90,000 computer vorkera, 
8 computer r~search centres, Ill co:aputer fa;toriea 
and 40 computer service units. lt produces an 
a1sort..ent of micro•, from simrle 4-bit models to 
12-bit personal cocputer1. SOllle, 1uch as the Crer.t 
Wall 0520 and the Zijin It, are being produced at • 
rate of 10,000 unite annuclty. According to one 
Chine1e esti .. tc, the country vill he able to 
p~oduce 100,000 micros a year vithi~ the next tvo 
ye au. 

Sofrvare companie1 are uaua! ly too '<.aal I t.:> 
vent co venture into sn expensive and difficult 
market such •• China, and larger .::o..,anies are 
frightened by the lack of copyriaht protection. But 
more fundaaen'.al problems alao bliaht the life of 
the Chinese computer user. The country'• erratic 
electricity suppl1 frequently prod.,.;es blackouts and 
surges of power that can easily da .. ge the acaory. 

The country •l•o lack• a ~hip industry and 
produces fev intearated circuit-. The Great Wall 
micro, vhi=h has been • 1ucce••, i1 an IIH clone and 
i• •••eabled fro• iaported co•ponenta. 

The areatest challenae reaain1 the lack of an 
•ccepted aethod of u•in& a at•ndard keyboard for a 
l•n•u•g• c...,.osed of thou1and1 of ch•ractar1. There 
•r• •bout 6,000 ch•ract1r1 in r13ular use in 
H•ndarin, 1nd no ••ti1f1ctcry v1y of ~ritina the 
language u•ing tha We•t•rn alph•bet. Over 400 
Chinese ch•racter-input sy1te .. have been publi1hed, 
and .. ny of the~ require an operator to ••~rise 
..tlere over ISO seleaed radicah or "root•" .re 
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gro•aped and placed on the k,.yb<>arJ. s.,.. .. ,..,.putotr$ 
•re progr...eJ to accept several differotnt kinJs <>I 
input methods. Others require • good knowledge of 
English for the operator t~ type out the English 
vord, after ..mich the computer li•ts the p<>ssible 
Chinese ch~racters with the :5aae aeanin~. 

Anoto1er syste• requires tho< operat<>r to input 
the first tvo strokes of a Chinese charac~rr - • 
dot, a horizontal line, or a slant to tho< right ~r 
left and the comp~ter then displays all the rad1••I$ 
or even characters vith the same iirst tv<> strokes. 
A v!nner h•s yet to emerge. Research on the 
CO!llputer processing of Chinese ainority langua-es is 
proceeding faster. Of the 24 •inorit~ languages t<>r 
vhich a writing syst<-• exists, eost Lely on an 
•lphabet. In October, a c.-ittee w•s set u(> in 
Hohhot, the capital of the inner Mongolia auton.,..,us 
region, to look at data processing in ainority 
tanguages. So far effective data processing ~ystotns 
have been developed for Mongolian, lazak and Ugur. 
Computer hardware and softv•re packages have been 
designed for Mongolian and are used for storing 
documents and counting the frequency of use of 
c~n words. (This first •ppeareJ in 
Nev Scientist, London, 1 January 1986, the weekly 
rtv1f'V of science and technology.) 

!::EC Neva; 

Industry review praise~ Esprit 

A review board of the computer industry's sages 
has praised the European eo...unity's E~OO aillion 
Esprir progr......,. research project. But it has 
called for changes in the second phase wren the 
E~ropean Coaaaission puts forv~rd proposals at the 
beginning of next year. 

The review of Esprit, by a trio cha1reJ by 
Edv•rd Pannenborg, a fonaer vice chair•an ot 
Philips, the Dutch electronics riant, is baseJ on 
interviews with Ill of the co•panies and research 
institutions involved and tae an~vers from llli 
')ue•tionnais-e1.. Pannenbor& a.lid: "We atr\lnaily 
recC11mMond the secoud phase. We advocate, in 
adJition, do<monstration project ... " The report 
propo1es ~n extra bud&et of one third of the total 
for these. 

Centres of excellence are also proposed to cut 
s<A1e of the uverhe~ds of travel br~ween 
institutions. These extra overheads are ~sti~ated 
at up to 20% of a pr~ject's co1t. The review 
augge•t• tightening management and clarifying thr 
legal rights to prerompetitive re1earch. 

Thi• review has come earlier than expected 
bec&u•e of the q:.iir!; take-up of Eoprit funds. Funds 
for new projects viii be available only if plann~d 
ones are .iot ""•i>leted. The rep.:>r; 1ays: "To b"1 ld 
on the progres1 11Sde so far there is a need tor 
addition.al rl!search funding." (Co•putrn;r, The 
Nevspaper, 24 October 198~) 

Esprit tvo years on 

The Esprit technical veek, hl!ld in Brussels at 
the end of Sepr.ember 198S, to ••rk two yrar1 of the 
proara..,.., •ttracted some 600 participant•. ~sprit, 
European Strateaic Pro1ra .. e for Research and 
Development in Information Technol~&Y· i• the EE' 
inspired proje~t to ger European infor .. tion 
technology indu•try cooperatin& in IUoD. The totol 
budget is l,SOO 1tillion ECU, half of which COINS 

from industry itself, tha other half aatched by the 
C!C. As Michael Carpcnti&r, Dirertor Ceneul of the 
Teek Poree for lnfon.arion Technologies and 
Telec.,...unicati~n• •t the co .. issior reminded, 
Esprit repre1ents 8% of the world etrort and 2~% of 
l:uror-ean 11.1.D effort at preccnpu it i·1e level. The 
overal 1 C.,,.,,unity 1Hrket repruenfl aJmoll 2~% of 



the vorld IT market but no individual ~ember State 
represents more than 6t of that market; the output 
of the European IT industry supplies about 40t of 
the demand in Europe. 

195 projects have been selected tn date 
totalling 750 million ECU, 91 of them in 1985. 173 
are already under way. Project• are organized 
around 5 areas; Advarced aicrcelectronics (HEL), 
soltvare technology (St}, advanced info..uot ion 
processing (AIP), office systems (OS), and computer 
integrated .. nufacture (C~). A c....,ittee of three 
independent ex~erts (A.E. Pannenborg, A. Danzin, 
A J Warnecke) is to publish an evaluatio:i o( the 
progr-...e so far in the co•ing veeks. 

Propo!it ions by sector 

HEL st AlP OS CIH 

Received 142 161 24} 195 231 
Accepted 52 JO 18 46 29 

1983 1984 1985 

?rojects under vay 38 104 173 
Number of pr rt ir. ip•nts 247 173 
Number of researchers 500 llOO (3000 

by mid 1986) 

(Infote~ture, ll October 1985) 

Europe foc•Jses on Eureka su'>port 

A conference of indastrialists and bankers 
endorsed Robb Wilmot'• (ICL chairman) ideas about 
European co-operation on high technology. The 
meeting va• called by the Ult Covernoent to focus the 
ideaa of European induatry and finance on Eureka, 
President Hitrerand's initiat•ve to roll ~ack the 
tide of Japane~~ and Californian technology. 
Dr. Alf~ed ller~h•u•en, chairman of the Deutache 
Bank, •peaking on behalf of the banker•, made it 
very clear t~at th~re was alway• financ~ available 
for any properly defined project. 

The normal three to five-year ti~escales of 
technology were a!so no problea, altl.ough he 
ad•irted that the longer, seven to 15-year, 
infra1tructu!'"e project• wc•1ld be hard to finance. 

The de legate a u.dorsed Robb Wi l•ot 's ana lys i • 
of the problems facing Europe; the lack of ~uropean 
standards in telecoa, nationalistic public 
purcha1ing policies, cuato .. formalitie•, and ler•l 
difficulties in aetting up a tranana<ional company. 
Colin Southgate, •anaging director of TI·orn EMI, and 
the Ull: delegate to the conference, said it va• 
absurd that Europe hu 12 telecoa fir•• when the US 
hu three. 

He wanteJ to see Eureka give birth to a 
European equivaler.t of Hiti, the •••vc:ation of the 
.. Jor Japane1e electronic• coapanie•, which decides 
a strategy for the whole industry. Such a body 
could help to restructure the industry, he said. 
(C.,.puting The Newspap~!.· 24 October 1985) 

£52 to be Eureka ....Sel 

European Silicon Strucrures (ES2) look• set to 
become the fir•~ Eureka projeet. Accordin1 to 
co-founder Robb Wi laot; "ES2 i• going lo be taker, 
a1 a case • .,de l for Eureka." The co•p•ny haa stated 
i ta intent ·;on to part ic i1>ate in the pro1ra- and i 1 

in discuuion with the French. Gl!nwan and UK 
aovernaente. The ICL chair .. n'• opinion on what 
fo"" !urek• fundina and project• ah~uld t•k• •<• 
known to h•v• been well received by the 
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industri.alists and tin•n.:iers Wh\l' •tt~nJ~d .a rc.:~nt 

Eureka K"'~ticg in London. 

ES2 h;,s sec itself the goal of sponsoring 
independent "systems in s i:. t<.on11 Jes ign ce:it res. in 
all th" major loo.:al E·Jropean mark.,ts and cualysing 
the!-e entrcprenecrial centr.:es "'il! b~ one aaj"r 
topic co b"' raised with th" Miniscers. The compan; 
is al:!o in t'le fin.il sr ~ges oi raising finance 
across the continent ano is .. ~p.,cted t~ ••ke 
announce•ents on both funding and stru~tur~ within 
the next few weeks. 

"If ES2 becomes a Eureka project it will 
complete the partner•hip becween the induscrial, 
f1n•ncial and techni:al co ... unities. And most 
importantly it will do it at a pan-European level." 
said a spokesosn for the company. 

ES2, founded two months ago by Wilmot, 
Bob Heikes and Jean Luc GranJ ~le...,nt, hopes to have 
its own wafer fabrication facility under way by the 
end of the year. The company is hoping to raise a 
total of ~65m initial capital, but with the current 
shake-out i•• the electronics field, sO<H industry 
watchers are worried that the start-up h•s come at a 

bad time. ES2 aim~ to offer a f~ll custom design 
and aanufac(uring c•pabilicy ior European systems 
manufacturers, with emphasis on low volume and 
prototype circuit~. (Electronics Weekly, 
f 'lovember 1985) 

Computerized monitoring of public seccor projects 

A speciai eel! with modern computer facility 
has Leen set up in the Planning COllll•ission at the 
inatance of the Priae Mini1ter which will operate • 
computer based monirorin& of ptogresa of public 
sector projects. Yhe Prime Minister's office has 
been provided with ter~inal facilities ~f the sam~ 
computer to enable the Prime Hinister to keep a 
cloae wat:h o~ pcogre~s reports. Thia measure has 
been adopted as the time-lag is coo ion~ in 
preparing reports for cabinet under the existing 
system. 

To start with, the new pro,~dure viii apply 
only to central projects custing over Ks.100 
cror.,s. Honthviae targets from January to u .. ~ember 
1985 h~ve alre&dy been identified for rhese projects. 

Under the new ache..-, every public undertakina 
ie expe,ted to submit in the flrar three days of 
every month a flash repor[ in a fora•[ to be later 
fed into the computer in the Planning COC111i~sion. 
No excuse for any delay in providing rhe necessary 
d•ta will be entert•ined, it has been .. de clear. 

In a co.ounication to secretari~a of all 
miniatriea, the member a~cretary of the Planning 
co-iuion ha• outlined tloe aalient features of the 
acheme and the fonnat for the monthly fla~h reports • 

All minietries have been aaked to direct chief 
executive• of public undert•kin;• &[cached to them 
th•t the report• .. y be aent to the ; l•nnin& 
eo-iaaion 1irectly by telex or telegram to reach 
within the firet three u•Y• ot the aonth. Aoaence 
of reeponae within the stipulated perind will be 
autoaaticall) indicated on the report t~ the Prime 
Hiniater. 

The need for cl~•• monitoring h•• be~n felt for 
eeveral ye•r• but beyond verbal or written 
reminders - ~hich aeldOftl pruduced re~ults - no 
concrete ••••u!c• were c•k~n. It 11 co1111an 
knowledge that there havr. been instances where th.! 
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cost overruns have been thrice tl.e originally 
approved esti...,tes. The Public lnvestmf'nt ~oard, on 
!leveral occasion•. had passe:J sf've1·e strictures 
against the concerned authorities for ex•eeding the 
co~t. 

The Union agriculture ministry has decided to 
opt f.:>r coaaputerize-1 manageme~'t infon::iat ion system 
at various lev\! ls to quicken the pace of 
imple:mentation of rural development prograaa~~. 
particu!arl~ to enlar~e the infonoation base at the 
district level and make data lllO•e easily ac~essibte 
and operation.Ji. It will hel;> eliminate delays in 
che flov of progress reports from the didtrict to 
the state and Central le>;els. 

Coeputers will be used tu identify problem 
areas in agriculture for sp~edy imp<ementation of 
various sC'hH&es ftJr increasing farm p!'oductiv1ty. 
This is expected to facilitate even spread of new 
agricultural technology, reducing inter-regional 
disparities in farm development. 

lhis information was given by the Union 
Agricult~re Minister, Hr. Buta Singh, 
while inaugurating the conference on "computer 
for advancement of rural society" organii:ed by 
the Computer Society of India at Nev Delhi in March 
1-;85. 

Cc>mputerii:ation of ma~ageme~~ information 
system for rural developoient had, in fact, already 
been taken up on an experimental basis in s0"1e 
districts. The experimenl in Karvar district of 
Karnacaka yielded desirable p~sitiv~ results, 
including better ma~agement control and effective 
field inspectiors. (IIPA Newsletter, Hare~ 1985) 

Irish National Microelectronics Research Ce"tre 

The Naticnal Microelectronics Research Centre 
(~RC) in Cork was set up ~o perfor111 key strategic 
functions; providing Irish graduates with th~ 
in-depth s;>ecialitiea reqJired by the electronics 
indu•try, and taking that expertise (rom the 
laboratory co indusrry. 

The MH~C has been fuliy operational for almoet 
two years nov, and ha~ a complement of 50 staff and 
pou-11raduate rt•identa. Of these, 60: are supportec! 
by UD vork carried out in the Cent. re, funded by 
Irish induatry, both indigenou• and multi-national, 
and to an increaaing de11ree by the EEC under the 
mi~ro-electronic part of ESPRIT (the EEC's 
co-operative information technology research 
progra-l. 

Currently the Centre provide• product or 
procea• develo;>me·.t vork or research service& l:> 

10 Irish firms. -:'his work ranges over the whole 
'pectrU1 of the Centre'• technical activities. The 
NMRC is also a partner in five multi-year ESPRIT 
project•. The topics of invearigation, again, are 
sprud over all the 1-.Rc' • four main technical areas 
of .ctivicy; 

Silicon IC design and fabrication, 
Calliu• arsenide devices and IC t~chnology, 

Ccmput~r aided deaign, 
IC packaging and interconnection technoloay. 

"l'11 is year th• Centre succusful ly ne1.or i..ced 
participation in a further five F.~PRIT projects, end 
vnrk on these be1ins next year. Th•• activity 
un1ierline• the stronlJ links which are being 
developed between the Centre and the 
~icroelectronics industry in Ireland on nne hand, 
and univer1itie1 an~ induatry in tha reat of F.urope 
'>n the other. 

lhis interaction ens1iru that the nature of the 
f~l'.'.'hnic•l '"'orlt r•rrif!ci ,..~1r in rh.- r.1Rr. ronc in11e1 to 
h" ••l'-v•l't, •nd rh1r ir1 ~111!iry rf'!lun• high. 
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This in turn g•:arant'!es that contract v:ir" for lrish 
industry and tht? s~rvice pr1'vided to other thirJ 
level institutions, as ve-11 as the ~entre's own 
postgraduate and undergraduate trainint, vii; be 
~arried out within • secure and infJrmed f ramew~rk. 
(Technology Ireland, Novl!mbl!r l9H5) 

Japanese pa.tents on-line 

Information on Japan's YUU,IJUU p.atents 1s nvw 
available for the first time in lngl1sh. The Japa" 
Pater.c lnformac ion org.anisat ion, an offsh..., ... >t ot th~ 
Patent O~fice, "'ill provide the' data on c'1CDput.er 
tapes ro System Development t'urpor~tion, an American 
data base company whose Orbit network supplies 
20,~00 laborato1.es and cliEnts in 27 countries. 

The Japane~e information dates back co 197b, 
when translations began. Extracts in lnglish will 
continue to be added at the rate of more than 
150,000 a year, but users will not have access to 
the most up-to-date patents, since the Patent Office 
is three years behind with new a~plications. In 
<983, 4db,OOO were filed in Japan, nearly half the 
world total, and the number is in~reasing by 
10 per cent annually. ih~ office can handle only 
200,000 appl icat il'nS a yea~ and now h.i .. a t 0 ackl?g of 
over &00,000. To speed up the process, the Patent 
Office plans co build new headquarters where most of 
its 2,400 e~?loyees wil! have their own comput~r 
terminals. Bue this will not be completed until 
1988 at the earliest. (This first appearl!d in 
New Scien•ist. London, 12 December 19H5, the weekly 
re~iev of scienc~ and technology) 

Japan and France to srare res~arch 

Japan's institu~e of new &eneration computer 
rechnology, lcot, has reached basi..: agr.,~ment with 
the National Research Institute of France cu 
exchange technical information and researchers. 

Under the agree11.ent, ~·ran.:e anJ Japan will als,, 
look for possible opportunities for joint research 
projects. 

The agreement, which is in purely v~rb•l form, 
was announced tt·· ... •. .. ~· : .. ~i..:.:-:i, Ic.•t ':i assist Ant 

director, and arose fr~m JitJcu~sions held b~tween 
Kuro1umi and Frf'!nch goverr:~ent repr4!tt·ntat ivt:1 in 
the Japan/France round table diacusaicns in 
September 1985. 

Kurozumi alao visited the National Research 
Irstitute of France facilities dur:ng his vi1its to 
Paris. 

An !cot spokeswoman said char r~is marks the 
•irat tim~ Jap3n and rrance have agreed on JJint 
tfforta for work on fifth gEneration computer 
projecta. (Computing The Newspaper, 24 October l~b)l 

IBM Japan involved in Sigma~ 

Last week the Ministry of International lrade 
and Industry (Hitil said ll:H Japan would be al lowed 
to take part in the t80 million Software Industrial 
Ceneracor and Haintananca Aid (Sigma) project, 
deaianed to heip Japan catch up with ~estern 
software. T~e announcement come1 as resistance is 
sub1iding to a planned joint venture by 'ITT and lllH 
covering both valuf' added networ~• and resel I 1n11 ISM 
kit. JMpan••e com~~nies had objected because they 
felt the ~rnture would 1wamp coMpetitinn. 

Seiji Hagivara, deputy director of Miti'• 
electronic• policy divioi?n, said thar detNil1 ot 
IBM Japan's invnlvement in Sigma h·Jd yer to b,. 
finali&e<I ""the fiv-.-y .. ~r plan get• off rhe 
~r,,,Jnti. H~ •titi~rt thAt AT & T WAit 11\1,, <<Jntidf'rinl( 

p1rr icipar inn '" Si;ima. 



Hiti vas opiginally opposed cu IBH Japan caking 
pare because Che project vas supposed to boost 
Japan's national aofcvar~ effort at a time ~'hen the 
industr~ "•~ under increasing pressure .. 

The mai:i objectives of Sigma are to build a 
~entral database, co develop aoftware to aid 
productivity and to set up a softvare library, all 
of vhich vould be available to about 10,000 
progr-rs throughout Japan via ttetvorked vork 
stetions. ~ne of the reasons IBM Japan is believed 
to be interested in Sigma is because softvare 
developers vii\ use stanJard operatini s~ftvare 
called Sigma OS. This is a veraion of Unix vith 
extra features such as Japanese languag~ fu~ctions. 
(Computing The Newspape~, 24 October 1985) 

lcot looks to Alvey to lighten the darkness 

O:ie of the m;ths about Japan is that it is :he 
land of consensus vhrre companies vork hand in hand 
for mutual prosperity and the national good. lcot, 
vhich spearheads Japan's fifth generation effort, 
must certainly vish it was so because of all the 
{iP.hts that keep breaking out berveen the big eight 
manufacturers involved in the project. 

Tilings musf have got pr~tty desperate for 
!cot's l!l.lnagement team to 1isit the UK's Alvey 
direr.torat~ to see hov it has handled industry's 
links with academia. 

Attentive readers vii\ recall that late last 
year there ~a• considerahle concern that at least 
two of th-. six prestige Alvey demonstrator projects 
vere a very Ion~ time getting to the starting 
blc;ck. One of the major problems vas the question 
of vho held the rights to the results of joi~t 
research. A formal agreement vas finally drafted 
after much kicking and screaming behind closed 
doors. (Computing The Nrvsraper, 24 October 1985) 

l:icernational high techn~logy organization 

The Ministry of Inte~national Tr•de ~ Industry 
(HlTl) has framed a plan for eatablishing an 
international high technology organization, to 
provide ~ place for international ~xchange involving 
res .. arch develop'Rent and informa·"ion exchange by 
acientiscs and researchers of Japan, thens and 
European countriea, for Che purpose c[ activating 
world economy tnvard the 21st century. This idea is 
based c:• t:ie belief that the pro1110tion of science 
and technology vil l bf' esaential to the development 
nf wnr Id ~CG'\Oi<lf anrl ~xpans ion of emp I oyment. The 
new organization, in cooperation with industrial 
nations, will 1!) de,1elop "igh technology involving 
electronics, biotechnology and nev mAterials, 
(1) foster re•o'c~hers ior thi• purpose, Mnd 
( 3) '.'romc.ce 18 int<'rnational. cooperation proj~cts 
which were ·~reed upon at the Veraaillea SUllllllit. 
H!Tl hopes to give a great d~al of encouragement to 
realization of chis plan and to propose ic at the 
To~yo Sunnil lo be held next year. 

HITI has taken up, as the high••t priority 
policy for fiacal 1986 - internationalization policy 
fnr ccping vith trade friction• and personnel 
development ?Olicy aa Che foundation of the Japanese 
economy and in.1 .. otry. The idea nf the hi1h 
technology organization viii meet auch requirement• 
in che field of science and cechnoloc. 

Lace laat year, HlTl propoaed an idea of a hi&h 
technolo1y uni~araity. An international reaearch 
cooperation Japan trust for invitina forei1n 
raa~arche~• is baaed on this move. 

At the Veraaillf!I ~u-it held in 1983, a 
1cience and technoloiy co,..ittee va1 set up, where 
it wa1 rlecided thac !M projecca involving high 
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technology co~ots, sol4r light power generation, 
photosynthesis, and fast breeder• be carried out ~y 
seven industrial countries. (~, September 1985) 

Japan backs next gener~tion of chips 

In 1~86, Jun-ichi Nishizawa, Japan's ~op 
researcher into aemiconductors, is determined to 
build a transistor that he claims vill work 
1,00~ times faster than existing transistors. 1be 
sponsor of chis research - the Japanese C>vernment 
is ao conf id en: tnat these invent ions vi 11 succeed 
that it has just set up a project to build machines 
to make these minuscule devices. The work on b~th 
transistors and machines to make t~eo comes under 4 

system entitled ERATO - exploratory research fur 
advanced technology. Japan's Research and 
Development Corporation (RU~) is orgdnizing the work. 

ERATO began in 1981, and turned traditional 
Japanese method• of research on their head: there 
.. as to be no more anonymity - individual projrrrs 
would be named aft~r their leaders; no researcher 
(olher than p~cject leaders) vould be over 3); anJ 
no more insularity. For the first time, foreign 
scientists vere encouraged to work shoulder t~ 
shoulder with their Japanese colleagues. 

These changes are the work of Genya Chiba, the 
RDC's director of research administration. Chiba's 
incention was to set up a resear=h er.vironment in 
which innovation could take place. In doing so, he 
was much influenced oy his own education, as a 
particle p~ysiciat, at C~lumbia Univeraity, 
New Yo•k. There, many of his teachers camp from all 
over Europe. Chiba bel•eves that interaction 
between different cultures is beneficial: 
"Something nev always emerges out cf two cultur"s 
colliding. lt aeema to be very produc:ive in 
thinking up nev things - history says so. li 
everything is the same, nothing happens". 

ERATO aeems to be working ~"ll. Researchers 
from ea'h of the nine projects under the l::AATO 
umbrella reported Lheir results to meetings in 
Tokyo. Each ERATO project lasts five years, and is 
allooated funds averaging about ll million a year. 
Laboratories involved in the project ate located at 
government irstitutes, univer&Lties and private 
compa:iies - wherever there is space tor them. The 
first four projects began in 1981, whic~ means chey 
are entering their final year. 

One of Chiba's jobs at c~e RDC - ensuring chat 
technology developed by the governm~nt transfers 
smoot"ly to the priv~te sector - gives him clos~ 
connections ••ith industry. lie is also <>n first-name 
terma with Che c~eam of Japan's re•earchera. 

One of his Erst four signings was Nishizswa, a 
pr>fessor at Tokyo University, an1 head of the 
in(ependent Semicondu<tor Research Institute. 
Ni1hizaw11'1 claim to fame is r;he atacic inducrion 
trauaiator (SlT). Thia differs fr.im th~ two typ"s 
of tran•iator that p.-edominate today, Che 
fiPlu-effect and the bipolar. In the Slf, the 
diacanre between 1ource and drain is very shott. A1 
a r.,aulc, the transiatora awitch on and ott very 
quickly. Another advantaiie of the SIT i~ that theu 
is leaa heat Lo disaipate than in conventional 
t~an1i1tor1, becauae the SIT op~rate• &t low 
powera. Becauae there ia lea• he3t to loae, more 
component a can be packed into a amal l apace. 

To understand the aignificance of Ni1h1zawa'1 
vork, Chiba 1ay1 chat you have to realize tnat the 
bi~ol•r and the field-effect cran1i1~or1 vere both 
developed 2) or lO yeara ago. No one ha• propoaed • 
new structure 1ince. However, the aemiconductor 
industry it now lookin1 for e~•n m~re aophiacicated 
transiltora. The SIT ia nne of the tranaiarnrs 



competing for a place in the aemic~nductor market. 
Nishizawa'a aim i1 to develop devices the size of 
m<>lecules. Such devices wou~d channel ele~trons 
between the atoms of the cryatal. Because there is 
nothi:tg in the electrons' path for them to collide 
with, tl:.eir pt·ogress through the device should be 
very fast indeed (le•• than one picosec:ond), and 
there shoul~ be little heat generated. The static 
induction tranri1tur will be made out of gallium 
arsenid~, because electrons travel five to six times 
faster in CaAs crystals than in silicon. 

Nishizaw•'• breakthrough has been the 
development of a process call~d phJto-epitaxy. In 
this process, the galli..,. arsenide substrate is 
placed in a vacuUlll chamber and expo1ed to 
ultraviolet light from a mercury . imp. CaCaCl3 
gas and AsH3 gas are alternately absorbed on tile 
substrate to produce a layer one molecule thick. 
The whole procesa is repeated 20 time~ or so to 
produce 1nany la)·era. With this -thod, lli11hizawa 
intends to build a static induction transistor, up 
to a thousand r.imea faster than conventional 
trans is torn. i;nlike the Josephson junction, another 
candidate for tloe r• cord on speed of switct.ing, t!le 
device would not need to be cooled to extremely low 
temperatures to operate. 

The three other initial projects within ERATO 
are on fi~e polymer•, Amorphous and int~rcalation 
cOG1pounds ~nd ultrafine particles. Chiba thinks the 
latter is the ~est interesting. Its intention is lo 
examine the ulcrafine particles on and between 
layer1 of adjoining mat~rial. 

The project ia led by Chikara Hayashi. One of 
hi1 team ia looking at waya to arrange ultrafine 
particles of gold on a ailicor, substrate. The 
method i• to clean the silicon, then write a ~attern 
onto the aurface with a thin electron beam, which 
changes the surface o' the silicon. Nex~. a gold 
film is vapourized on the silicon surface, where it 
coagulate• in the aresa where the electron beam 
alters the silicon aurface. 

Currc:it ly, the min imLml wid r.h posaib I e between 
adjacent lines of the patte~r i1 20 nanometrea, but 
• width of 5 nanometre1 ia theoretically poaaible. 
A width of 10 nanometres Gn a piece of ailicon 
l centimetre aquare would allow iO million million 
particl~• to be depoaited on the aurface. To 
illuatrate the potential of thia technique, Chiba 
worked out that if each particle repre,entl a bit of 
information, then there would be enough room on a 
chip the aize <'f an old penny to atore all four 
million booka and acrolla in Japan'• National 
Library. 

Inforwation atorage i• jl'lt one application of 
thia technique. Civen that the reaearcher 
r~aponaible for developing it i• on loan froa Fuji 
Photo Film, it ia likely that the technique will 
firat be applied to produce a photographic filQ 
capable of a •uc~ higher reaolution than emulaion. 

The reaulta from the projecta aet up 10 far 
~ave encouraged the RDC to e1tabliah two new 
projecta, on aolid-atat• aurfar.ea and 
nana.echani•••· T~eae project• will atudy chemi•try 
and phyaica on the acale 1:1f the nanautre. n.e work 
ia crucial for the future development of chip• where 
the c011ponent1 will be place~ vith\n n.tnotaetrea of 
each other •••• 

Reaearch under FRATO'a ,..brella ia by nn mean• 
li•lt•d to work on •~•iconductora. Fr.r exa•pl~, 
Haya•hi'• work on ultrafine particlea ahnwed that 
at091 at a aurface move. Rtaearchera hooked up a 
video ca1Mra to an electron •icroacope and c"ptured 
ultrafine particlu of gold hopping abn11r on tape. 
Thi• llf'thod could p~ove a "aluable ton! for 
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scientiars stuJying catalysis or 100king at the 
physical characceristica of semiconductor». 

Two artificial enzyme• were developed as a 
result of work on anotner ~roj~ct - the fine 
polymers research. These are attractive be,ause 
they can be made more cheaply and reliably than toe 
real thing can ~e extracted. One, artificial 
urease, could be used in artificial kidneyb. The 
other enz)'1'le is used to separate optical •somers. 
The molecules of an optic~! iaOdler are chem1cal~y 
identical, but the molecular groups in the two 
isomers are po•itioned so that the iso:ners are 
mirror images of each other. The two types re5pond 
differently to incident light. In this case, one 
isomer is an insecticide, the other is a health 
hazard. It is difficult to separate optical 
isomers, so Mitsubiah;. Chemical ia apparently keen 
to produce the enzyme developed by the fine-polyaers 
project team. 

The third of the original ERATO projects looked 
at amorphous materials and ways of slipping 
particles between the loosely held layers of 
materials such as Mica (intercalation). This 
proj~~t's contribution to technology is a clay 
which, in the form of a thin fila:, turns a different 
colour depending on what sort of light shines on 
it.. lnformation can be written on it 1 rea«! frnm lt 

and erased. 

When ERAiU began five years ago, some 
scientists •ere reluctant to join project! - t~ey 

doubted whether it would last. Nov, it is 
increasingly regarded in Japan a1 the most pr<>m1s1ng 
answer t~ the need to de basic research. 
Reat'archers realise that !::RAT') offers them the 
chance of a lifetime to do original work. New 
projects have researchers queuing up to join them, 
and the planners at Japan's RDC are keen to seen 
mor~ ERATO projecta. The ~roblem ia the 
penny-pincher1 at the Mini1try of Finance. who ~re 
not used to funding project• that have no ahor -t~rm 
co111111ercial pay-off. lt is a tribute to Chiba that 
pure research projects have ~ot off the ground. Yet 
ERATO is eliciting much co111111ercial interest. 
According to Chiba, about two dozen companies are 
excited about the prospect of carrying on themes 
oegun by ERATO'• projecta. ERATO itaelf is not 
intere~ted in finding applicationa for ita work. 
lta aim is rather to develop basic tecanolog/ that 
can be apnlied to many fields. The RDC'1 main 
funct~1:1n, however, ia to tran1fer technology to the 
private aector. The fruit• ~f ERATO project• will 
probably pass rapidly co the privatr. a<ctor. (This 
first appeared in Nev Scientiat, London, 
2 January 1980, the weekly review of 1cience aad 
technology.) 

Korean chip makera aren't l•acking off 

The worat market alump in the hiatory of the 
aemi.conductor induatry haa beer. even morf' of a 
diaaater for South Korea'a embryonic chip-m.1kini 
induatry. out deapite 1011e1 in the tena <>f 
millions of dollara, man"facturer• say they're 1n 
the race fo.- the long haul. 

A recent survey by the Commercial ~ection of 
the US Embaaay in Seoul eati~alea that the five 
major maker• - Samaung, Cold Star, H'gndai, Korea 
Electronica, and Anam Electric lnduatrial - viii 
inveat about Sl.7 billion over the next three year• 
in new equipment and production facilitie<, That'• 
~n to~ of nearl7 S770 ~illi&n alr~ady inve1ted 
indu1trywidr. i~ planta which, 1n the face of the 
world market 1l111~p. are producing mo1tly product• 
for internal u•~. ln<ieed, DAewoo Teleco11 l.o., whicn 
abandone<i ita infant 1e11ucor1ductor pro1ut l11t yvor 
bec•u•~ of a mnnf!'y crunch, J.a po11f'd to reirnr~r the 
ma.rket. 
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The ~iggest lo•er so fdr is Hyundai Electronics 
Inc., which poured ~lose to Sl2b million into 3 

m~s!ive •tartup operation. The Seoul company lost 
mor• tha~ $20 million in the la•t ye~r alone on a 
d,.sign and manufactu.·ing plant that it •et up in 
Santa Clara, Calif., and closed a few veel:s ai;o. 

T!le c\)ftlpany's latest move is a technical 
agreem,.nt with Vitelic Corp., Santa Clara, Calif., 
t~ which it paid a reporl~d ~4 million for l-Hb 
dynamic random-access-memory and static-RAM 
production technology. But its hopes, ar.d those r.:f 
more advanced Korean companie• such as Samsung 
Semiconductor 6 Teleco ... unications Co. and Gold Star 
Semiconductor Co., rest on a very fragile base. 

Two fundamental weaknesses ~re dogging the 
Koreans. First, their technology gap with Japan and 
the U.S. forces them to import large amounts of 
components. The import total has been growing -
from $1.&9 billion in 19bl to just over $2 billion 
last year, ~nd •n estimated ,2.l billion in 1985. 
U.S. and Japan~se makers accounted tor 84% of the 
198'. total, and thi• year, South Korea will import 
an estinaated $851 mill,on worth of American 
components, with Japanese companies sellin~ well 
over $1.2 billion to the Korean m.arket. 

The second major flaw i• that, unlike Japan, 
which hes a well-developed domestic ~arket from 
which to launch its products, Korea's local m~rket 
remains small. The total domestic chip market la•t 
year was about ~540 million, nearly all of it fo~ 
inhouse u9e. A massi~~ infrastruct~re of 
telecNmnunications netvC'rks is fueling growth, but 
the cons.smer mar•.et for •uch products as video 
recorders a~d color TV sets has bePn disappointing. 

The most succ~ssful chip maker, Samsung 
Semicanjucto:, is produci~~ 256-K ORA.~• as well as 
&4-K 5RAMs and 16-K electrLcally erasable 
?ro~rammable r•ad-only-memory products. T~e company 
won't comme~t on reports of drast~c cutbacks in 
p rvJuct ion, but industry sources ... eport that most 
produc~ion this ye•r ~• for in-house consumption. 

Gold Star ~emiconductor is producing &4-K DR>-~ 
and SRA~ chips, but has only prototype 25&-K 
oroducts. Gold Star pre•ident P. June Min •pea~• 
optimistically of his c0<apa,,7's ~trategy to develop 
its own 1-Hb prccluct to leapfrog i-to pa1iti,-,n ior 
nr.~~ y~ar's hoped-for market rec~~ y, but th-re is 
n11 evidence ch~t Cold Star ~t any other Kor~an chip 
mak~r is clJse co even sample production. 

~in will receive no help from his U.S. ?•rtner, 
AT 6. T Co. Tho11gh ,H 1' T has •hared 
teleco1111unicat~ont and lower-1.-vel 1emic\lnductor 
p~oJucti<.n technology with Gold Star, there are no 
plans to tun•fe, either 256-K or 1-Hb know-how, 
!I.I'll Gold Star Semic11nductor executive vice 
preside11t Cary E. :•owell, ar. AT 6. T represe1tati11e 
ba1ed in Seoul who ov•r•ee1 Gold Star Semiconductor 
operation•. AT 6 T, which hold• a 40% chare in the 
j<,int venture, is uid to be highly 1keptical about 
,;.,id ~tar'• effort• to pu1h ahead in memory 
pr,1ductior •••• (R~printf!d fro1n c.lectronic1 Week, 
2 f\<!~ember 1985,©19ij5, HcGrawHill Inc. All 
ri ~ht s ~u" rverl.) 

PAUT/., th~ Spani~~'"ed indu1rr1al automation 
plan 

th .. SpAnish Hinutry of lndu1try and ~ner11y 
hu ju•t puhli1herl the adv1nced in~uatrial 

automation plan :PAUT~) •• the aectorial 
materialization of the exiatin~ eler.tronict and 
infor1Utic1 pt.", to the tunf! of 11 million dolli.r• 
pH yetr over three ye1r•. Rut, in addition to 
r:cinvr.nl i"nal •utnrn.:1t1nn anti roh0tir•, PAUTA i1 
1nr,.11<i.-<1 c,1 rr1',.arrh .11~J 'Pr•~;td f~PKihle fa•)rlc:ario·. 
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ap~lications which configurate the new models of 
product&, processes and g~n~rator serv~c~s ~f a 
competitive industry. 

PAUTA's str~oture includes three development 
programm~s (basic technolog1~s. industrial 
technolo~ies and industrial appli~atiotts), one of 
tr•i~ing (rpsearchers, engin~ers, mana~~rs) anJ on~ 
of mixed financing ( lo;:n~, leasing). 

The basic techno!og:; pr\.lgranne? serves to 
promute research for the applioation of artif i<ial 
intelligence (sight, tou~h, natural communication, 
learning, d;agnosis, planning, inte~ration) to 
robots, cells and workshops, with the generic aim of 
creating long-term intrastru~tures for oth~~ 
programmes. 

The industrial tech no l~g,y prllgrammc serves tu 
see pre-competitive medium-term achievements in the 
fie .ds of fabrication systems on t~e one hand a~J ot 
aux liary equip~ent on the other. As far as systems 
are concerned, PAUTA is c~nsi~ !ring the develop~ent 
of automatic warehouses, control of continuous 
processes, flexible small fabricaticn, rob.,t-euided 
dollies far transport, inspection (alarm, diagnosis, 
prev~ntive ~aintenance, interactive testing) and 
local industrial networks (information flow, ~odule 
hierarchy, distributed task). The develo?menc of 
au~iliary equipment includes robots (with 
manipulacors and co~ponents), sensors, 
instrumentation (•pectrometry, ultrasound, infra-red 
rays, image proo· 'ngl and specific s1ftware (robot 
progr.oimnaing, sin. ion. defect c4etection, dt.si~n 
optimi:iation, te_ .... cal computation, cost 
calculation, etc.J. 

The industrial application prograiune on the one 
hand is developing ne~ projects for real ~rocesse> 

in convertible sectors (household appliances, 
electronics, electric apparatus, industry aux1l1dry 
to car "'anufiacturing, munitions, light wedp!.lns, 
textile machinery, mechanical manufacture, t~xtil~ 

articles). On the other hand: chis prll~rarmnf!' s.t-rvc.:;. 
to pro?ose the distributi0n of appl1catiu1\~ tl1r.>u~h 

a territoria: tree suppol'.'"reJ on Redins~r 1 th~ 

present integrated network of electroni~ s~rv1c~s 
for micr~-electronics and ~ad/~am. (8ullet•n 181 
~. No. l)U, December L985) 

UK; 

Just one month aftt:• the launch ot the 
Transputer, lnmos is able to report ord~rs wortil •lm. 

Inmoq founder Ia''" Rarrot\ said sales wer~. 
"About in line with our forP-cast," an I i&i'1 that 
aales were splitting roughly half and half brtwe~n 
Europe and rhe Unlted States. ''H.>st E-.uropean ule• 
h~v~ bepn made in the ~K," he added. 

dc1rron saitl lnmoa watt e:itperiencinb; 11 A f•1i-ly 
inrt?rP.1ting r~apon1e" to the launch of tht!' 
Transputer. He could not 1Jitcloae the 1dentit1es of 
any cuatomer'I, though this was a •our..::e of 1orne 
di1appointment to him. "We have aot ont? o·; two n1~e 
cu1tomer1," he !'did, 0 but tht!'y have a»k.t!'d us nvt to 
reveal ch~1r namea." 

Lnmos i• bel .eved to t.e looking f<1r 
Tran1puter-gcnerated revenl1e1 of bet~een S~~~ anJ 
Slum over the next Ill month•, 10 the valuO! of r>rder» 
recr.ived so far bodea wel I for the f.,tOJre .,f thr. 
chip- (£lectronic. \ole~kly, 11 November 1~11~) 

Th~ Kricj~h ~(>V~rnmPnt t1aa am4lg~mat~d the 
.1dv1B<Hy b1lar<in ti1RC rf"port l'> it :>n inrt11arr1al 



I 

\ 

R&D. The ..,ve is an attempt to bring ministers 
closer to current technology so that, for inst•nce 1 

they wtll be able to m&k~ better decisions on 
pr£orities in a climate of reduced sta~e spending on 
R&D. 

The five Requirements Boards, composed of 
industrialists, academics and civil servants, which 
aJvised t~1e Department of Trade and Industry (DTl) 
on how to •pend its R&D budget, have been axed. 
They are replaced by a single Technology 
Requiremen!s Board to provide ministers with 
strategic advice on R&D. 

The DTI's expenditure on R&D in its own 
1 aborator ies an<! in industry schemes has doubled 
over the past six years to ()94 million. This s~~ 
now accounts for 2b per cent of the DTI's annual 
expenciiture. But by 1987, the departmeat estimates 
that it will be spending 080 million on R&D. 
Although this is a reduction in real terms, it will 
represent one-<hird of rhe department's total budget. 

One of the tas~s ~f the new board will be to 
look at the increasing expenditure on international 
proj~cts such as the Eureka programme. 
International projects now account for a quarter of 
the department's R&D budget. The 14-strong board 
will also tackle the problem or providing enough 
skilled manpower, particularly for information 
technology, and the dominance of defence spending 
which accounts for 27 per cent of total British 
out lay on R&D. 

Junior industry r.i:n1ster Ceoffrey Pattie, 
recponsible for science and technology, has stre•sed 
the need to choose technologies for government 
backing. "Neither governm"nt nor industry can 
pursue them all," he says. 

The chairman of the new board, John Col lyear of 
the AE engineering firm, said last week that its 
main role wculd be to select p~ioritiea. Collyear 
believes tha= the present low investment by British 
industry in R60, compared with other c:ountrie1 1 is 
due to the short-term ''iew of t!1e institutional 
inveotors who fund it. lie also blames high interest 
rates, a stock market that is u~sympathetic to 
comp•nies that are spending money 01 R&D, and a 
British preftcence for putting money into tangible 
assets, such as property. Collyear would like to 
s~e Brici5h companies ffiade r0 declare their ~&D 
expen~itures in their pJblished accounts ~s a way of 
>11ghlighti11g th~ir ill'portance. (This fi1st appeared 
in New Scientist, London, ~ December 1985, the 
w••kly r~view of science and technology.) 

Alvey outgrows its Uk baJe 

EJidence is growing that the Alvey follow-up 
could be a pan-European rather than a national 
~rogramme. Alvey director, Brian 0akl,, said that 
the extra coot of bringing to co..,err.ial fruition 
~he machines developed under ~.Ivey progur.r.iea 
spawned the need for the wider mark•t ba•P and 
increased muscle provided by consortia of European 
rather than only Uk fir"''· 

Oakley wa• speaking at th~ launch l~st week ~f 
flagohip - the lateot and largest Alvey project in 
advanced computer architectcareo. At the aame 
meeting Secretary of State, Sir Geoffrey Pattie, 
said that where the government wouldn't arbitrarily 
ten:iinate exiating project• when Alvey tundo run 
out, "in my view we will be tending to collaborative 
European vent urea." 

The Alvey Direc•orate under the Eureka banner 
ha• alrr.tc1y driv~n the formation of• new movement, 
the Pan European Network Sy1tem1 Architecture acheme 
(PF.NSA) which it hoprt will l•ad to ltan~arch in 
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advanced arch i cec Cura l devit lQpment:;, lln a l:.uropt?-w 1J~ 
basts. "l't:NSA could do for archttectures what HSll. 
did for Japaneait micro•," Oakley 5•Ld. 

Oa~ley ~ls~ revealitJ that th~ U~ is cn~d~~J 1n 
discussions wi .. h th~ frt!ndl to J~vel'3p cH1mu">1l tJuls 
so that all companies 1n th~ tw:..J cl.)u11tr1cs i.:.u1 
use the samt! softwar~ environment to J~vclup 
languages. 

Oakley said that the Pir~ctor.te is keen to s"e 
open systems standards developed 1n the 4reas of 
Integrated Project Support Environmentr., and is 
hoping to establish the DACTL declarati'1e 
architectural target language developed under Alvey 
as an internaticnal standard in all parallel and 
fifer. generation computing work. 

But the Alvey moves to ~romote more openness 
between the various European factors coulJ cause 
consternation. The government has already ~aid that 
it will ~oc be keen to provide financial support to 
Eureka projects, and the problems of int~llectual 
property rights whic" have dogged th" ma11) Alvey 
schemes could be much more conc.,ntrated tor 
cross-border ventures. 

If PlNSA's initial aim of s"tting up ventures 
on parallel computing under lur.,ka comes to 
fr,;1tion, it will be interesting to see how th" 
governments involved sort out their dif ieren,~s not 
just in ~erms of funding, but on the more mundane 
issues of marketing rights and the transport an~ 
export regulations affecting the finished products. 
(Electronics Weekly, 11 December 19~5) 

USSR 

Moscow launches Eureka foe the laste•~ bloc 

The Soviet Union and its economic allies in 
Comecon have announced a wide-ranging programme of 
scientific and rechnological cooperation. TI1e 
initiative, which will be run from ~o~cow, gives 
priority to five areas; computers, automation, 
atomir. energy, new materials and technologies, an~ 

biotechnology, 

The fir'it new project, involving tht:: sev~'l 

nation• of the Warsaw Pact, rlus Cuba, l1ongol1a and 
Viet11am, will be on robotics and is called 
lntcrrobol. Uther ;;:arly develop1Dent• will he tn 
personal computers, fit.re optics, powder 1n.,tailuri;y 
and biotechnoloi;ies tor medi<ine and ai;r1culture. 

Th~ in1t1ativ~ waj ann?unced at a mePtl~t ot 
Co~econ iu Hoscuw on Jij Uecember l~ij5. lt has b~en 
in preparation since June 19~~ and will gulde the 
10 nations in their scientific and technologtcal 
development to the year 2000. 

The Soviet Union's Prime Hini1ter, 
Nikolai ·•yzhkov, uid thlt the naciono of \:omecon 
had too often carried out identical r•1earch 
1 imu It aneous 1 y, 1'1 is shou Id now end. 

The Hungarian Prime Hiniacer, Gyorgy Lazar, 
called in his s~eect1 to tt'e ~eeting for strict 
financial acc.1un<ing of the progra11111e, o1n.t for the 
economic rclation,h1p be~ween p4rticipating 
cGuntries to be clarified for each project. 

t'or t'1e 5ovit-t lJninn, che key tu .adV,."lt..'~ i» 
unq1Je1t ionab1y compurer1, the area where iE h•1 been 
hit harde•t by the We•t'a control• on ~xporta. The 
Soviet Union oel1eve• that ltt fa1lure to k~ep up 
with the US in thi1 field ha• upset t~e military 
balance b~twePn th~ two auperpower•. 

After the mt'!~t 1n~, oft lC 1ala of l,on:u!c•in c1~1ne1t 

th11t the1r prol(rarMJt> was a rt!1pon1e to the u~.·, 



3trategic Defense Initiative, preferring coepariJons 
vith Western Europe's Eureka project. One 
suggestion being ""'de is tnet the Soviet Union will 
propose 1ome cooperation between th~ two projects. 
('nlis first appeared in Nev Scientist, London, the 
veekly review of science and technology.) 

Soviet database available to Europeans 

A Finnish company in coamunications and 
marketing has obtained the exclusive right frOll 
Soviet authoritiea to have access to the database of 
the Soviet foreign trade oi-gani:i:ations. Such data 
can then be traded throughout Scandinavia. 

The Soviet Union's foreign trade is regulated 
by the relative ministry vhich over~ees all the 
bodies especially 2et up for operations in the 
various economic sectors. All dat~ relati~e to the 
activities carried on by these bodies, to contracts 
stipulated with foreign firms, to trade relations in 
course vith other countries, to future pr~gra11111ea 
and plans, have been collected in a database that 
vas completed last month. kmong other things, neva 
concerning economic, social and development plans 
the Soviet government intends to implement in its 
country are entered into it. 

Access to this type of information vill prove 
to be extremely imr~rtant for all European companies 
intending to entertain business relations vith the 
Soviet Union. The data will be sent at first, but 
plans are to make a direct connection in real time 
shortly. 

The Finnish company will begin selling such 
informati'>n at the start of the new year. Other 
agreements of the sam~ nature are now under 
discussion and about to be aigned by the authorities 
of other ~uropean countries, namely France and 
Great Britain. (Bulletin lBl Press, ~o. 60, 
21 December 198S) 

U.S. and Soviet computLr experts use net to ~hat 

After tome heaitation, the U.S. Department of 
Cor.wnerce has given the Nev Jeraey Institute of 
Technology a green light to use the school'• 
computer conferencing sy1tem for private ongoir.g 
links between Soviet and U.S. computer scientiats. 
Communieation1 actually got under way last July, but 
were suspended briefly in October while th~ DOC 
dee ided whether cm11puter conferencing - the exchange 
of electr~nic me11ages - comea within the purview of 
export regulations. 

Tiie conference i1 t1kin1 place on the achool'a 
Electronic Information Exchange Syat~m (EIES), over 
Telenet connectiona to Moacow by way of Vienna and 
He\ainki. The Soviet• maintain lea1ed line1 to 
tho1e Telenet port1. 

Ru11ian scie"ti1ta taking part in the 
conference are all from the lnatitute for Automated 
Sy1cem1. An affiliate of both the Soviet Academy of 
Sci.enceo and the State Committee for Science and 
Technology, the inatitute is charsed with 1etring up 
cOtlfl'unica~ions among Soviet co~puter 1yatem1. The 
A~eritan1 are moatly uaera of EIES, a 1yatem 
de1ig~ed by NJlT profe11or Murray Turof f in th~ 
1'1701 to develop cot1puter ay1tema ae a 111edium for 
human - rather than machine - c011111unication. 

Though ordi;iery phone Hrvice cc the 
Snviet Union i1 ava:lable and ham radio oper~:or1 in 
t~• two countri•a conve!H regularly, ita 
participant• believ• the El!S conference i~ the 
fir1t open-ended electronic• meeting between U.S. 
and Soviet citizen1. Coot of the Soviet a:count i1 
only •1s per month, plu1 telephone charge1. 
(Rrp•inad fr<>t11 Electronic• Week, 11 Novembf'r 198S, 
c 1qi;~, HcGrawHill l.,c., all ri11:ht1 re1HY'!dl 
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LEClSLATiON AND STANDARDIZATION 

Progr••• get c?pyright cover in the UK 

Computer programs r.~w have •t&tutory protection 
in their own right as copyright works. Or. 
16 ~aly 1~85, the Copyright (Computer Software) 
Amendment Act became lav and extended the 195b 
Copyright Act, which accordingly no~ applies in 
relation to computer programs (incluuing those made 
before the commencement of the Act) as it appliea in 
relation to literary wurks. 

llnt i l now, there has been uncertainty about the 
extent of the copyright protection available for 
computer programs. The new Act mean$ that 1oftware 
owners can no~ claim copyrigh• protection in their 
computer programs as such and c~n restrain their 
unauthorised copying, sale and adaptatinn. 
Adaptation is specifically stated to include 
conversion into or out of a co•puter languag~ or 
code into a different computer language or code. 
Accordingly, converting a program f ram one machine 
language into another is now an infringement ~f the 
copyrig~t in the original program. 

The Act breaks new g~ound in providing ~hat 
repr::iduct ion for copyright purpo1es includes the 
storage of a c:..,yright work in a computer. This " 
a aignificant change; although the use of a 
computer program is still not a restricted act for 
copyrig;it purposes, the unlicensed loading of a 
program, or of any copyright work, into machine 
memory will now be an infringement of copyright. 
Since ti. is pllrt of the Act i1 not restricted to 
Com?uter programs, the new restrict•on on storage 
applie1 to all copyright ~orls, including databases 
and digitiaed cinema•ograph films. The Act talks 
abrut '1torage' ir. the context of c~pyi.,g as a 
reat ricted act. 

Where programs are stored in read-only memory 
aad are thus permanently loaded, their sub1equent 
u1e will not involve copying into memory and 10 will 
not be a re1tricted act, but fo= •~•t software, 
which •u•t be loaded inc~ memory from disk or tape 
before each procesaing 1eaaion, the Act effectively 
re•trict1 each sesaion'1 use. 

Criminal offences are 1ubslant ial ly iucreased 
for aelling or letting for hire and for public 
exhibition by way of trade of inf~onging copies o! 
computer program•. Fine• of up •o l2,000 and 
impri1onaent for up to two mont~ •. may now be iapooed 
for th .. ae offence.a. 

Software licence• now take on a new 
1i1nificance and the nev risht to reetrain the 
unlicenaed atoraae of copyri&ht work•, includin& 
computer prosrams, in .. chine aeaory, is an 
i•portance advance. Proce11or-1pec if ic licence a can 
now effectively reatrain the loading of 1oftvare 
into other proce1aor1, includina uparade or 
replacement aachine1. Dovn-loadin1 acrJfS n~tworks 
tG rea.ota =ic~~nea, or t~ ter*inala with their own 
me•oriea, u also in effect ~e1tric<ed, provided che 
receivin& tenainal can properly be described as a 
computer. However, reaote J~b entry, re•ote 
procetain& and remote acce11 which doe• no: invol•~ 

local stnra&I' or down-load1n11, wi 11 1c ill not be 
reatricred. 

The Act repreaent1 a roneiderable achieve .. nt 
for rna ••~•ration a1aina( Software Thf'ft, which naa 
been caapaianing for th11 ba11c affirt11at1nn of 
copyri&ht protection atatul for 1oftware. Althou&h 
the Act leav1a aany que1tion1 unanawer .. d - for 
inatance, it don not define what actually compr11ea 
a coaputer prosr .. - it put• the ••i•tence of 
copyri&ht pro1ectiC>n in cn•puter proaram1 oeyond 
doubt and make• the unl1rf'n1e'1 tale of 1nfr1ng1nK 
coplr11 • 1~fH')1J1 cr1nun11l 1 dfPn•"· Th,. A<r ~• •·1 



interi• 11ea1urc deaigned ta give i11111ediate 
protection froaa piracy. A more wide-ranging 
governaent reviev of copyright in relation to 
software generally ia expected shortly. (Computing 
!he Hagazine, 17 October l98S) 

Europe, Japan ro agree on consumer standards 

Leaders of the top European and Japanese 
consumer electronics coaapanier met in London and 
a,reed to aec-up an international working party to 
eatabliah vorl~ atandarda for fu:ure technologiea, 
including high definition televiaion. 

Dr. Wis~e Dekker, presid~nt and chainoan of 
Philipa, said; "We v~nt to puraue the -tt~r of 
standardisation. That is essential if ve vane the 
consumer electronics industry to develop further." 

Akio Horita, chairman an~ chief executive ~f 
Sony, said: "Our c:onsumer electronics industry ia 
different fro. many other industries, in that ve can 
cre~te nev deaands and nev aarketa. Both aides, 
Japanese and European should agree to cooperate in 
research and dr•.·e lopaent." 

AL the heart of the decision to set up the 
vorking party is a deaire on the part of the 
conaua~r electronics COl!lpaniea to prevent standards 
competition, vhich Dekker aaya, "confuses the 
aarkec-place and vaatea reaearch and development 
reaources." (Electronics Weekly, 4 December 198S) 

co ..... nicat~on standard• 

It's not as nasty as previous uprisings in 
Europe, but there'• a Guiel :~volt br~ving there 
against International Buainess M•chires Corp. The 
cechnologicai ,agnec chat Ill! ha' traditionally uaed 
to get ~uyer1 of more than one computer to purchase 
primarily Ill! machine• is draving fire from both 
customers and competing computer nakers. IBM i1 
<Ounterattacking. But if it doesn't keep the 
in1urgenta at bay, it could 1cart to 101e aoae of 
its 40 per cent a~are of Ei.rope's computer market 
representing Sl0.4 billion of IBH'• ~nnual sales. 

The fight is over coauaunication atand,rda, the 
sec of ruler that detenaine hov a computer 
structures data Co be receiv~ by other machines. 
For • decade, 18" machi~es have used the company's 
a:andard, called Sy1tems Nervork Architecture 
(SNA). Thi1 tended to lock in ~uatomer1 vho bought 
more than one aachine, becauoe 1111'• i.ae of SNA 
m~anc •htt r.on-18" Loaputera c~uldn't communicate 
vith an 1111 machine as veil as Big Blue'• can. 

ln cha early 1980s, tha International Standards 
Organization, a group of official• from 90 countrie• 
vho get advice fro• repreaentativea of the big 
computer coapaniea, caae up with a aora versatile 
standard for letting the computers of aany different 
manufacturers c~anamic data to each ocher. Nov cha 
European Commia1ion is pushing European aovernaenta 
co buy only computers that uae tha standard, vhich 
is knovn as Open Sy1cema Interconnect (OSI). 
~uatoacra, aeanwhile, are alao deaanding such 
••chin••· 

European coepucer buyers who vant OSI are 
finding un .. rected alliH: big US buaineuH. 
Cene1al Motors r.orp.'a Manufacturing Autoaaation 
Protocol (MAP) program uHa OSI standard• f 1 1 ink 
previou~ly incoapatil>le aachinaa. A half-dozen or 
so other US companies are tentativaly coeaitced to 
edoptin1 MAP'• technology. 

"If you look at the llo. l nead of cuatoaara 
Codey, thay want to C"nnect ditferant coeputera," 
aaya Maureen A. Lawrence, product aarkatin1 ••n•1•r 
for netvorka and co,..unicationa at Di1ital 
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Equipecnt. "They don• t want t•.' be a s lav.e to a 
aingle vendor any.ore.'1 OSl. she •ays. "otlrrs a 
viable al::crn•ti•1e" to IBH .. 

IllH is not in dange;· of losing vast amounts of 
bu• incss .;inyt ime S(J~n. ..Any Eu rape an Cl.lstom~r tha ... 
leaves lbPI because of OSl ia probably ~sin~ it as a~ 
excuse," says Dixon ll. Doll, chairman of llf!W <.;roup 
Inc., a consulting fira in Ann Arbcr, Hich .. "Their 
real reasons are probably one of tvo thin~s: price 
canaidcratians or nationalistic pressure to b~:y fr..,• 
the country'• preferred local suppliers." 

Still, lBH is under pressure. In July the 
company announced OSl software products aimed at 
keeping ita aarket shar~ towering over its rivals'. 
It has also ~stablished a service cent~r ~n La 
Gaude, France, that vill help European client• come 
up vith links between Siii. and OSI. "IBH views O~l 
very positively," insists L. John Rank:ne, the 
company'; dirtt?cror of stanJ.ards. "W.e bc~icv.e our 
c:ontributions to OSI are sec:ond to none. 11 lndc~d. 

IBM is participatin' in C,;eneral Hotors' OSl pro3ecc. 

There's always the chance that by embracin' 
OSI, IllK could bring in more revenues. Its ovn 
experience vith personal computers has shovn that 
veraatility 1ella aachinea. But lllM'a competitors 
are betting that OSI viii nelp the• more. Bel.eves 
one European c:amputer sales ~n.ager: "ln the end, 
OSI vi 11 cost lBH aar:<et ahare. How much depend• on 
how th~y play it." (Rep~inted from t:lectronics 
Week, 9 December 198S,@198~, HcC,;raw Hill Inc., all 
r1gnt1 :-eserved) 

lnternational Unix sta~dard is up and running 

A funnt th in& happ~ned when A'Ilo T Ca. set out in 
mid-1984 to standardi:2 its Unix System V operating 
system for Jaran; the effort became the basi1 fer 
an internati~nal definition uf Unix. h 

demonstration system, nov up and running in 
Japanese, uses a method that viii allow the addition 
of language supplements for French, lcalien, and 
others. 

Unix and the C lan~uage now will be even mare 
portable ani in a position to create a m~Jor impact 
around the t.?rld. Changes in the compu.tf'r c.:1.aracter 
aet f~r the international definition ol Uni~ were 
worked out jointly by the Japanese Vnix System 
Advisory 1:o ... ittce, AU.T Bell Laboratories, anJ 
national coanittees in major Western lurop~~n 
countries. 

Rather than de1igning a complete ne~ •fStem tor 
Japan, AU.T i~ moldins Unix into • 'eneric 
international operatina syatem with a 
Japaneae-language 1y1tem on top. ln keeping with 
the internationel spirit, the advuory coanitcet! 
opted for ., Raman log-on, even though other mess.age-a 
are u1ually in Japaneae. 

First relea1e i1 acheduled for early January. 
The generic version, with aupplementa fur other 
countries, viii follow. B~c•u•e the ayatem ia 
eaaily po:table, a nuaber of product• a•e e•pected 
in lace 1986 or early 1987, with •inicomput~r• being 
empha•ized initially. Heanvhile, Larry L. Crum~, 
preaident of .\T6.T Uni• Pacific, ia wori<ing with 
c.,,..itteea in China and Korea to develop Unix 
va-r•ion•. 

Difficulties in incorporating rhe Japane1e (end 
Chineae and Korean) lanau•&e• in Uni• include the 
need for 16 bite prr character end the need to 
aliminate conflict• with ASCII. The part1c1panta 
wanted to make character codea unique, ao locking 
ahift codea, or escape code1, are omitted ea much as 
poss~ble. Aa before, Uni• re•aina byte oriented, 
but now it also auppo~ta multiple bytea per 



character. In Japan'• veraion, atandard JaF•nese 
text character•, both the kana phonetcc cha~acters 
and the more complex kanji C't1n~se character•, are 
in principle written as tvo ~yte~. (Reprinted from 
Electronics Week, 9 De':eaber 1985, © 1985, HcCra" 
Hill Inc • , all right• reser,;ed) 

SOCIO-ECONOMIC I~rLlC<\TI()IS 

T~hnological change in Brazilian i...iuatry 

Dr. Jos~ Ricardo Tauile, Vice-Girector, 
In•tituto de lconomia Industrial at the Univeraidade 
Federal de Rio de Jareiro, Brazil, was kind enough 
to send us a copy of his diasertatlon on the subject 
of •icroelectronics autoaatio.1 and economic 
development, (the ce<e of NC .. chine tooia in 
Brazil, April 1984) from which the following excerpt 
is reproduced N~th kind peraission of the author; 

S.-ary and conclusions 

"In concluding this dissertation, it aay be 
i~tereating to aake a brief review of some of its 
.. in results. Firat ot all, the proceaa of change 
in the technical basis 6f Brazilian industry, 
stimulated by the introduction of HE principles and 
equil""ent, has not only started, but aee•• ~o be an 
irreversible mo~eaent. The cas~ of NCHTs, owing Lo 
their technique-reproducing character, is 
particularly helpful to identify solDI! emerginr. 
tendencies, even though the local procesa of 
diffuaion ia atitl in its initial stages, specially 
if compared to the experience of developed 
countries. Resorting to thoae countries' experi~nce 
i• importa11t to this "ork for .. ny reasona. lt 
makes it possible, for example, to detect the 
beginnings of important modification~ in the 
i nternat iona l d ivia ion of labo•1r vh ici1 substantiates 
the process of contemporary capital accumulation on 
a world scale. These modifica•ions will - or have 
begur. to - affect the Brazilian economy one way or 
•~other, auperimpoaing themselves to the internal 
factors and the very dynamics of this e~onomy. In 
~'iis aense, we have shown t:\at the diffusion of the 
use of MCHTs is led by firms of foreign origin. The 
majority of produc~rs of NCHTa are alao compoaed of 
subsidiaries of foreign companies, despite the 
current efforts to build a national capacity to 
llroduce and design auch types of equipmenL In 
particular, NC has been the object of govern•ental 
policies specifically aimed to attain this goal. 

"Brazilian economy, nov in the throes of a 
1ev~re criau, haa been -:ompelled to gear a 
8i~nificant portion nf its production to exports, in 
ordrr to meet its huge foreisn debt. As a r~•ult of 
the moderni&ation of their productive unita, 
aubaidiariea of foreign firaa and large national 
companies have been increasing their 
competitiveness, particularly in relation to moat 
mediuar-aize and ... 11 national firms, which cannot 
keep up with their pace in this process. On the 
other hand, this modernization may aerve the 
organizational updating of 11t1ltinational finaa i~ 

light of the pouibilitiea opened by the new HE 
technology, which would tend to enhance the 
dapendent d1ar•cter of the Braz ii ian 
induecrialization proc•••· Our analyaie of the NCHT 
diffuaion proceaa in tgrwe of the u•a, production 
and de1i,n of theee .. chin•• aimed precieely to 
highli11hc the fact ch~t ice i•;>licationa, which are 
both far-reac=hin11 and contradictory, •ay accentuate 
that character of dependence. 

•14., have aought to em1-t.uiu rhat this diffueion 
proceaa, albeit concentrated on the capital goat.a 
aector a~ the ti- of nur reaearch, ia not only 
part, but ia alto indicative of wider and •ore 
aul>arant iAI tranaformat iona in rhr technical baai •• 
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Other types ~f technologically siailar equ'pce~t, 
such•• robot•, progr• ... blt controls. ~cc., have 
already begun to be used in oth~r sectors of 
production. By 1983, approxiaately 20 per cent of 
Lhe NCHTs installed in Brazil vere already in the 
automotive industry (includ,ng the producti?n of 
auto pares). This i~dustry did n~t ~nly secure a 
substantial increase in its p•rticipation in the 
NQtT aarket As compared co 1~60, but also pioneered 
the introduction of r~bots ir.to production lines in 
Brazil. We •ust ~ear in •ind :hat the aut.,...,tive 
industry is not only rhe leaJer ot manufacturir.g 
productiun in Brazil, but is also al.ast entirely 
owned by foreign capital. 

"The change in :he technical basis aay thus 
reinf~rce some contradictior.s which are already 
present in the Brazilian industrialization process, 
in that it may accentuate the divergences between 
the interests of the socio-econ0111ic agents playing 
in the B1azilian acene. It is tr~e, however, that 
there are yany alternatives for th~ organization of 
the loca! industry, some of which Ray influence a 
partial redefinition of the ha£is for the insertion 
of its labor force into the intcrnationa~ division 
of labor. Consequer.tly, the1e is also ample room 
for negotiations between th~ parties concerned, 
dependi3g, of course, on the actual course of 
Brazilian socio-economic development a~d on the 
•otivation provided by the dynamics of the econom) 
at an international level. 

"The reinatateaaent of the democrat iz.at ion 
proceas in Brazil will certainly be an important 
element influenLing the forms and the pace of 
automation of the local industry. Moreover - though 
this point is not always clear - the reverse of th~ 
coin is also true. In other words, knowing how to 
in~orporate the nev HE-automation tecr.ni~ues and 
learning to live vich th~m h•rmoniously may be a 
atrucrurally important factor t~ strer.gthen the 
country's redemocratization process in the long 
run. As a result of thia, we may figure •hat there 
viii be an increaae in the economy's ~itality, 
allowing for a qua'.itative leap in its development. 
In eaaence, what ia at stake •• the viability and 
legitimation of the nev possibilities ot production 
of a aocial eurplus opened by the new technologiee. 

"Again, the experience of developed countriea 
i• useful in that it help• anticipating the aocially 
unde1irable effecta that may result frOlll the new 
WMVe of autom6tion, ~o that ade~uate atep• may be 
taken to attenuate them. In many instance• - a• in 
the cuee of the impact on the volume of emplo:Y"'ent -
the condition• of NCHT utilization in other 
countriee do reproduce themaelvea almoat integrally 
in irazil. In our reeearch, howe~er, we vere noc 
alwaya able to explore thoae c~nditiona in 
aufficient depth to conf ir• them empirically, even 
though there ie anouah evidence of certain 
tenden~iee. We therefore uaed the experier.ce• 
reported in international literature to auhatantiate 
eome of our argu-nta. A caae in point ie the 
treatment ve have given to the queation of the new 
akille implicit ir the utilizarion of MQIT~. 

"In any event, it haa been poaeible to 
obtain unequivocal confinaation of the fac;: that 
HE utilization foatera an acceleration in the 
divieion of hbor in certain activiciu, thua 
extending eignificencly the li•ite to produc~inn 
autOtllation attained in the electrOtllechanic technical 
baeia. The advent of the HE technical baeie 
accentuate•, in a aomevhat i•plic it manner, a 
change in th'- pro!eeeional 'ulture, through the 
adoption of a ayete•atic conception of the 
•an~facturing procea• of production by all partiea 
involved in ir - in our caae, even by HCHT 
operatore. P;ant aitea and firma a• a whole tend to 



reorganize themselves ~o as to benefit fully by the 
nev horizons of flexibility and vers&tility opened 
by the nev ME te~hniques. 

Sharply disting .. ishable in this prore~s of 
production transfor.ation and reorg•nization is the 
manual laborer's loss of importance, and therefore 
of pover. al loving for the control over the factor/ 
to be in.;:reasingly exercised by the of!ice, whether 
the latrer is <:lose to or far avay fro. the 
producti~e .. nit. The new paver st~ucture that is 
~stablished within the collective labor proceas - in 
vhich NC progr-rs grow in iaportance - -•t not, 
therefore, ~e understood as a definitive one. In 
essence, it only reflects a contiruous struggle 
betveen capital and labor ove• the control of 
strat~ic information and knowledge about the 
production process, ~hich is far fro. finished. 
Moreover, this is a dispute vhich transcends the 
frontiers of countries and t~eir social classes, 
forming an extremely coaplex network of interests 
and paver. 

"It has not been the objective of this thesis 
t~ make generalizations from the Braz,lian 
experience to other developing countries, let alone 
to the developed or.es, tho~gh they aay occasionally 
be inferred. Additionally, the scope of this vork 
is clearly limited in face of the variety and 
multiplicity of the technical and social questions 
involving its r.heme. We nevertheless hope to have 
contributed to reduce the gap of knovledge about 
this facet of contemporary social realiry. The 
continuous freparation of works along similar lines 
is bo~t. necessary and urgent". 

~owth is not aatched by job creation 

Growth en the data proce~sing industry is n~t 
being .. tched by job creation and vomen seem to be 
gerting the pooresr deal, according to the Labour 
Research Department. The research is based ~n 
Department of Employment stati1tics for 
December 1981 to December 1984. 

Labour Research, vhich is the monthly magazine 
of the independent Labour Re1earch Department, also 
pointed out that full time employment in 
product ion-based indust riH dropped by 9.0ll per ce.1t 
of the Vl."rkforce, vith 697,700 job1 bein: lost. 
Perhsp1 the most chilling 't•ti1tic is that vhile 
electronic• and inforaation technology is expanding 
by over 20 per cent a year, the number of jobs 
created in the U1C only amount• co a few per cent 
over the pa1t thre~ years- Thi1 again bear• out 
fears that over1ea1 high technology fira1 are not 
making any real investment in the U1C in tenas of 
2ithe~ the infrs1tructure or t~chnology transfer. 

The .. in benefit of having a factory in the UK 
or any other EEC country see•• to be that it make• 
it easier for the vendor to claim the product• are 
indigenous to the EEC. In thi1 way, firaa are 
entitled to an increaaing 1hare of the lucrat\ve 
contra1ct1 in the public sector. Ho4t of these 
firms often use their EEC b•1e •• little more than • 
pl•c~ for final at•embly to enable them to stick 
'Hade in Britain' or equivalent labels on their 
good1 and 1ervice1. 

A breakdovn of the f igure1 1how1 that for 
electronics the .. rainal increa1P. in jobs of 
0.15 per cent reflects a drop in 'traditional' 
market• such as telecDtlllunications of 16.0l per cent 
despite the fact there ia healthy growth in di1ital 
private autn111ated branch exchange sales worldwide. 

There was a 20.42 par cant rise in employment 
in the electronics components and 1yatea-building 
market• over the three-year period. Thia co•parea 
badly with the 20 per c~nt plu1 grovLh anticipated 
in thit industry annually. 
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In inforaation techae>logy - vhic~ th" r,.port 
classifies as including office ....,chin .. ry and Jat1 
processing equi!'9ent - there is little tr•Jit1on ot 
taking ?n vomen part tiae. 

Host vendli>rs ~nd users have (H·ctferrctd to usce 
full tiae staf( wherever ~ossible to t'Y ro pre$,.rv"' 
c-rcial secrets and to :acc..->date the 
"'ide-ranging iapact of data prOCe$sing on 
organisations. 

lut there has been vhat the nagazine describ .. s 
as a 's~bstanrial in~rcase' in the employmien~ of 
vo.en part timers, from 2.8 per cent to ).8 per ce"t-

There were al•o noticeable increases in the 
part time employment ~f wo.en i~ inJc~tries which 
are aajor computer users •uc~ as ~anking, insurance 
and finance. But those sectors also ,.ined most 
of the nev jobs created during the three-;·ear 
reriod. Employat:nt rose by 177,7uu jobs, 
41 per cent of all new opportunilie• creat .. d !n 
the aer~ice sector. This was p•rt of • trend to 
-create jobs i:1 the servic~ sector, vh ich now 
accounts for nearly two-thirds "f tl .. >5e in work 
(64.84 per cent). 

It is government policy to h•rne•s the UK's 
lead in software developcent to create mo~• j~b•. 
Doug Eyeions. director general of the Computing 
Serviccea Associati.:.n has said h~ welcomt.s muv~s to 
gen~rcte industry and work. 

But ~his is also w~rrying for the Tr1d~s Union 
Congress (TUC). While it is TUC policy to promote 
job opportunities for women .as a means of pursuing 
greater equality, TUC chiefs admit they have 
experienced difficulties in providing women vith thr 
incentives to organise. Admittedly some of the 
con~roversial agreements guaranteeing a single union 
and no-strike poii~ies do give vomen ~art timers 
s°"'e protect ion. 

for example, these types of agreement give 
,...bers of unions - in icany cases for the first 
time - access to binding arbitration. 

Growing concern ovrr thr. effects of chemicals 
csed in electronics and of radiation emanating 
from visual display termin1ls me•ns that •ore 
middle class vorkera are aware it could happen tu 
them. 

As the ~overnaent has found with the teachers, 
taking on a solidly middle claaa union ia not the 
-ort underbelly of the TUC they had previously 
imagined. 

While there ~7 not be too •uch concern about 
mi1carriage1 and deformed babies among the vdt 
user•, the trend to take more middle class workers 
into high technology could be the one factor vhich 
•akes the Government take note. (Computing The 
Newspaper, S Septeaber 198S) 

Chips not guilty of job I~•••• 

Lea• than one per cent of job losaes 5re dur to 
the introduction of new technoloay, claims the 
Policy Studies Institute (PSI) in am· jor new report 
published yesterday. 

The report, Chips 1nd Jobi, inveati&ates the 
effect of new technology on working 11¥e1, and 
concludes that moat teart cbout new technology are 
exLggerated ind unfounded. 

Eich year•~ 1vera1e of one worker per f1ctory 
is made redundant by the introduction of technolo,.y, 
c him• the report. Diamiasal1 are rare, becs"oe 
natural va1t~ge accounts for .aolt job losoe1, 1t 

add1. 



The report shovs that vorlr.er op po• i~ :01. to nev 
technology i• far veAker than generally thought. 
()f\ly seven per cent of factories and •ix per cent of 
offices find oppo3ition fr.,. staff to the 
intro-iJction of nev technology. Outright 
opposition, as in F•eet Street, although •uch 
publicised, is rare, says PSi. 

British trade union~ have adopted a generally 
positive attitude to nev technology, clai .. the 
report. Opposition from trade unions i• tvice as 
cOlllllOft in France and Germany. The report •ugge•t• 
that union acceptance na• been a key factor in the 
intr.>duction cf nev technology in Britain. 

Th~ •ajor factor li•iting the introduction of 
nev technology in manufacturing industry i• a 
shortage of suitably qualified personnel, clai .. the 
repor•. In Britain 45 per cent of .. r.ufacturi~ 
fir .. face proble .. introducing nev ter.hnology 
because of skills shortages. This compares with 
55 per cent in Cer.ar.y and 51 per cent in France. 
(Electronics WeeklI, 17 November 1985) 

~o robots, no jobs, say• Medo 

'n\ousand• of jobs could !><: at risk over the 
next fev year• if British indu•try doe• not adopt 
advanced .. nuf.cturing techniquea (AHT) auch a• 
Cad/Ca• and robotic•. Thi• warning wa• •ounded last 
week by D~vid Trippier, under secretary of •tate for 
industry, st an AHT se•inar. The event i• the fir•t 
in a nationvidr serie• of 10 se•inars organised by 
the National Economic Drvelcpment Office (Medo) to 
•lert industriali•ts to the benefit• of AttT. 

The DoTI £s currently under rreat pre••ure to 
reshape it• Microelectronic• Application Progra...e 
(Map) which ran from 1978 to March 1985, vhe~ it wa• 
absorbed into the Support for innovation 1cheme. A 
clarion call for Map to be continued c1ooe fro• the 
Policy Studiu Instit•1te in iu Map report publi1hed 
in Septellber 1985 which described Map a1 a great 
c..-erci1l aucce1;1 for Briti1h indunry. 

Intere1t in high technology certainly i1 keen 
among Ult industrialin1 - 220 of vha. attenoed la•t 
week's AMT conference. The confer- nee hinged on a 
recent Medo report which 1hov• .V.T can cut •aterisl 
~oau by \2-15 per cent, production coat• by 
14-27 per cant, tendering time by 80-90 per cer.t, 
delivery co•t• by 50-73 per cent and increase 
operating profit• by a 1taggering 112-310 per cent 
in batch engineering. <Caop11t".~~· 
3 October 1985) 

Cloc~vork jobs plague high tech office worker1 

Ca.pen1ation c lai .. for repetitive &train 
injury (RSI) among Auatralia'a workforce over the 
paac five yeara have creoled, while tha cost of 1uch 
clai .. ha1 .ore than doubled. RSI 'down unuer' ia 
nova SA 400 •illion heada~he for industry, and 
CC>lllputer1 are the nev villain1. Since 1980, RSI in 
Vict<>ria alone has leapt from a •odeat l.l par cane 
of the nu•be1 of claiaa and 9.5 per cent of the coat 
of cl1i .. to an slarming io.7 per cent of claia1 and 
2).) per cent of cost. 

Australian buainea1 ia nov spending litaraiiy 
•illion1 of dollar• on eraonoaic furniture to help 
re~"ce RSI, but thft bo~rOlll line ia the coat of 
workers' C>•?•naation, with insurance praaiuma for 
bu1ineaa of more than SA 2 billion in 1984-85. 

The country' a large at private v.:·rkan' 
ca.pan1ation in8uranca undarwritar i1 C. l. Heath, 
which h11 a 25 par cant 1uka in the Vicre>da 
aarket. John Clarke of Heath ad•it1 that the 
Au1tralian vorker1' coapanaation .. rket f1ce1 
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SA 2.~ billion in clai .. , vith RSI ac~ounti~& for 
SA ~oo •illion of the annual cost. ln ~ictoria, he 
says, the coar to business of the total ca.penaAtLon 
pay-out is about SA 8()~ •illion, vith the ISl 
pcy-out at around ~ 200 •illion. 

ISI is the umbrella te..., used to describe 
complaint• and injuries related to stress and the 
over-use of •uscles And tendo~•. lt has become th~ 
industrial disease of the '80s and a fundamental 
factor in the redesign of s~reen-based eouipment and 
the rethinking of the notiou of vork. 

Ergonoai,ts and occupational health specia!ists 
say ISi ha• freq,.ent ly i>een incorreci l) diagnosed as 
arthriti• or neurosis. The changing econ.,.ic 
outlook 1nd the srovi;ig use of electronic data entry 
equipment helps to explain the explosion of present 
figures. E11ployers, particul~rly in ~~e 
.. nufacturing sector, have hzd 4iffLculty in 
surviving the econoaic recession and have often 
responded by raising production rates, .ast c.,....,nly 
by increasing the •peed of asseably lines. 

The introduction of advanced technolo~y has 
reduced the number of tasks carried out by eaployees 
and exposed thee to greater repetition. This is 
particul•rly so with keyboard operators where files 
and .. nage.ent for d•ta entry are no 1onger stored 
in filing cabinets but are acce1•ed directly through 
the ~eyboard, re.c.ving the former break• f~oa 
keying. Overtiae incentive payments and qu.>tas have 
added to the pre~•ure for greater productivity. On 
the other hand, bad vork habits, lack of flexibility 
and reai1tance by eaployees to new technology have 
ca.pounded the problems - particularly in the area 
of stress. Ceo.puting The Magazine, 
19 September 1985) 

CQVERl'IHEMT P:>LICIES 

Education and re1earch in •icro-electronics in 
Flanders, Belgium 

The Interuniversity Hicro-electronic1 ~enter 
i1 set up in Leuven as part of an industrial 
atrate~y of th~ Flanders Grvernaent Belgi.,. in 
the field of •icro-electronic•. Micro-electronics 
is invadin1 every 4spect of our society and the 
reault• of reaaarch and development in thi1 field 
presert many nev prospect• for f~ture industrial 
activity. 

The Flanders Governaent worked out • 
coaprehe .. ~!ve pro>gra• to prOtDOte educ1t1on, r1:1eArch 
and application of thi1 technology. In order to 
.. ke •••ll and aedi ... sized enterprises aware of the 
potential of •icro-elecrronica in irduatria: 
product& and processes, the •icro-electr~nica center 
INVENTIVE SYSTEMS ha• been created. It already 
organized .. ny ae•inars and conducted a l1rge nU1Dber 
of fe1aibility studies for nev application• of 
aicro-electronica, reaulting in 1ever1l new 
product&. The intaruniver1ity l1boratory IMEC ia 
cre1ted with the iolloving objective1: 

Iaprove, extend and rationalize the edv~ation. 

The educ1tional progra• lNVOttEC for acceler1ted 
training of VLSI ayate• da1igners via already 
1t1rted in 1983. IKEC vi ll continue, in 
coll1boration virh l~ institution~ of higher 
educ1tion, to train highly qualified 
oicro-alectronica 1p~ci1liat1 which will be 
required to .. et the industrial needs in the 
future. 

Carry out re1aarch 1nd d1valop .. nt in 
aicro-electronics and related f ielda, l1v1 to ten 
yeau ahead of indu1trial need1. Thi• K'D ha• tr 



IN> part of :he foundation on vhicia e11i•t ing and 
nev ind-.strial coapanie• build tl\eir nrategy for 
high-te-chnoloaical development in the future. 

By the creation of DIEC, the Flanders Government 
in Belgi- <:l:arly ai•• at i•pr.,·1ing the 
•icro-electronic environaeat, .. king llelgiu• 
attractive for induatrial companies in these 
field•. Several induatrial reaearch park• in 
pro11i•ity of DIEC and sponsored jointty ~y regional 
authorities and the universities are available for 
the eatabli•hment of research-ba~ed industries and 
industrial research inatit•.Ciona. 

Laboratory facilitiea and organisation 

DIEC viii be iaplanted in Leuven, close to the 
ESA~ laboratory of the Katholieke Universiteit 
Leuven. ESAT has built up a worldwide scientific 
reputation in this field. It ia doing both 
fu~Jamental research and research oriented t<>Varda 
applications. 

ESAT is carrying out l&D in ~ollaborktion with 
•any industrial coap•nies in Belgium, and in 
Switzerland, Ceraany, holland, Fran,e, the 
United Kingdom, It•ly, the United States ••• 

ESAT also vas the aced for several new 
high-technology companies. lne basic knov-bov and 
tht research equipaent in the f ieldt of technology 
and of design methodologies are transferred ro 
IKE<:. The experience ~nd the knov-ho-.1 of ESAT vi l l 
be used a• an excellent start-up baais of IKEC. 

The engineering of the new laboratory ia done 
jointl} by two engineering consultants: Lockwood 
Creene of Spartanburg (South Carolina, USA) and 
T.K.B. {Antwerp, Belgium). These ;vo companies 
already fo....,d a joint venture for the purpose of 
~esigning other facilities of this nature in Europe. 

The total investment is 40 million dollar•, half 
of which i• related t3 equipment and the other half 
to ~uilding and infraatructure. This initial 
investment is funded by the Flemish Government in 
Belgiua. The annual budget including capital 
equipmeut, operating expense• and personnel is 
eati .. ted to be 20 million dollars 

Leas than 70 per cent will be funded by the 
government; the rest ha• to co..e from contract 
raaearch. 

,,..e R&D f•cility will conaist of over ),qoo m2 
ultra-clean proc:cuing area, a fast turn around 
standard pr~esaina line ~f 300 a 2, a computer 
room of lOO. and 6,700 a adainistrative and 
supporting lab?ratory apace. A te•aclassing systea 
Cone vsy video, two way audio) viii be used for 
.. king specialised courses and se•inars available to 
student• of the Universities in Chene, Bru••el• and 
Lcuven. 

The new facility viii he operational in 
January 1986 and ~ill accomo~ace more than 2SO 
reaeo~cher• and staff. In the meanci•c, the E~AT 
facilities are used co stare the accivici••· 

~ Board of Direcrcr• ~f DIEC consists of 
2 ae•bera fr,,. industry, 4 ••bars from m1ivcraitiea 
and l -bera fr- govern .. nc. The Oiainun of the 
Board is one of the indu•trial rapraaa~tacivea. 
There arc three advisory commictaaa: a aciantific 
c-.i.tea with an international co.position, an 
educational 1nd training c.,...ittaa with ... bar• fro• 
16 in at i tut i<':u of h ighar educ at ion •. 1d • re we arch 
coordination c-.ittae with aembcra fr- the thra• 
univcraiciaa. 
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De•cription of ~D artivitie•; 

Advanced Semiconductor Pro.:essinG~ devclopm..nt 
and char.•cterization of nev proc:es:i.1c •teps, the 
implementation of these steps in veil-proven 
proc:e•• sequences and the use of these proc:esse~ 
to fabricate novel devices •~d circui~s. It 
include• re1earch on aicron and sui..:cron 
patterning (direct e-bea• writing on wafers. 
development of nev resists, optisization of 
multi-layer reai•t techniqtJe• and of 
planarization "'1d lit~-off, ••• ), insulator and 
conducti•c layers for VLSI (thin in•ulator•, 
..cerials for interconnects, doping 
techniques, ••• ), aodellini and siaul~tion of 
proc:c•sea and dcvic~• and GaAs pre.ceasing (H~SFET 
circuits with LSI complexity, ver1 high speed 
device•, integrated opto--electronic 
ca.po~•nts, ••• ; • . ibis division or~rates • 
prototype line with the purpo•e of establishing a 
complete p<oc:ess sequence. Advanced submicron 
HOS and bipolar processes viii be d~veloped with 
great emphasis on the feasibility to transfer the 
proc:es•es cc industrial pr.>ducticn lines. This 
line is also used to fabricate s .. 11 series of 
cuatoa -.de devices or circuits. 

Materials and Packagin' with research on 
.. terial•, analysis techni~ue•, off-chip 
interccnnection technology, sensors and solar 
cells. The objectives are: 

The preparation of novel •emic~nductor 
..terials or structures that are important f Jr 
future micro-electronic and opto--electronic 
devices. It includes work on SOI, HOCVD •nd 
KEB techniques, ••• 

The phy•ica; and el1'ctrical characcerizati~n 
of .. tcrial•, device structures and 
interfaces. It includes work on ~IHS, SEH, 
aas, AES, DLTS, ••• 

The study of ne~ techniques for fackaging and 
reliability testing of VLS~ chips and hybr1~ 
circuits. 

The fabrication of new types of sensors and uf 
solar cells (using a-Si, seaicr:1stalli,., 
silicon and 111-V coepounds). 

Aut0'8ateJ device and function•! circuit 
aeasure:aenta. 

The goal of thi• group is rc•earch and 
dcvclo~nt of new technique• and acthoda for 
daai&n of c°"'pln .:usi.oe VLS~ r.h~f-5 beyond 
•tandard cell and gate array techniques. The 
deliverable• of such research ar~ therefore 
design 11ethodolo1ies eabeddeJ in advanced CAD 
progra•• available for u•e in education and for 
i•ple11entation in CAD •y•tc•s of project 
aponaor1ng organizations and indusrrie1. Clearly 
auch re•earch in de•ign 1tr1te1iea 1nd creation 
of new cool• is only (aa1ible if ir i• driven by 
VL~l •y•te• applicaticn• which are today ••inly 
re•ulting fr- Diaitai Signal Proce1rin1 (DSP) 
sy1tc•• such a• di&ital audio, i~aae proce•1ing, 
telec-.unication and cryptography. 

The develop11e~t of tool• and mcthodologiea •• 
oriented towards a OIOS double ..,tall1zar1on l.l~ 
micron process a• prc•antly under development by 
tha Adv1nced Sa•iconductor Processing aroup. 

Therefore chi• aroup can be considered aa a 
bridge becvee1 CKOS rcchnoloay and device 



resf!arch on t.1e- one h.and and univeraity and 
industrial syst ... s research croup• on the other 
hand. Further develop~nt of VLSI desicn 
education in the INVCt'EC cr~up and in 
universities ;. alao supported by thi> croup. 
!tore in particular the research can be subdivided 
in three parts which cover t"e apectr•m bet-en 
behavioral design, layout and chip ard,itecture. 

Description of the INV~EC activities ar.d 
int-raction vith universities 

:NV<»tEC vas earablished as an industrial 
training pr~graa at the end of 198: vith the 
objective of training designers for custoa- and 
s ... i-custom integrated circuits. lt vill become an 
integr'l part of IMEC in Septeaber 1985. ln 1981, 
the ESAT courses on coaponents, technology, digital 
and anal"ll~ circuits, CAD use and cell d~si~n v~re 
foll.,..-ed by 4 professors cosing from 2 universitiea 
and from 2 institutions for higher technical 
e~ucatior.. In 1984, these cour3ea were given bf 
these 4 profesaora to lO professor• coming fro• 
16 institutions of higher technical education. 
Additional seminars and deaign tra1n1ng were given 
by the lNV<>IEC staff, the ESAT staff and engineer• 
froca induatry. 

In 1985 the knowledge vas transferred to 
univer11t1e• and ll higher technical achoola. 

INVCi4EC uses 2 ~AJC-750 coaputera. The 
J universitiea each wot a VAJC-750 c011?uter vith a 
number of gr•phical teniinala. Every one of the 
ll higher industrial s~hools have at least one 
~raphiral tenoinal connected by a data-line to the 
c-.ncral coaputer. I!IEC -kes a.,ailable a complete 
softvar-. pa.;kage for deaig" of integrated circuits 
(using ga=e-arrays, standard cells and full 
c•1nom); gate array» are obtained fr- a 
s-.mic<1nduc tor company. A Sp• QfOS standard ce 11 
l ihrary is used nov and a l p• QfOS library vi 11 be 
made available later this year. IMEC ala? makes 
available a fa~t turn around processing line vith a 
J pm C!tOS technology. 

The INVOMEC division of DIEC for the first time 
~ives the possibility to the staff and ~he students 
<1f 16 institutiona oE higher education to design 
1ntegra:ed circuits and to have the:a fa~ri~ated. 
This strengthens considerably the ll'D at tne 
institutions of higher education in the field• of 
signal processing, artific;al intelligence, expert 
.•ystt .. s, c<aputer architecture•, bioeedical 
applications, ••• 

To increase the interaction vitr. ·iniveraitiea, 
l!tEC funds at the un1veraitie1 of Chene, 8ruasel~ 
and Leuven, equipment and peraonne& for research 
comple•entary to the IHEC acrivities. ~ighly 
specialized courses are teleclaased and can he taken 
by stu~ents at these univer1itie1. IHEC 4lso offer• 
the pos1ibility to carry ouc re1earch for 1 •aster's 
or 1 Ph.D. theais at one of these univeraitiea. 

IHEC intend• to collaborate on aore fundaaent•l 
a1?eCt1, v>ch university !aboratories in the field 
of ch ... ietry, phyaica, •athe .. cica and coeputer 
1c ienc:c. 

IHEC also intends c., ~ollaborate vith si-ilar 
laboracories outside Belaium, nn 

Lara• projects, outside the scope of one 
laboratory. 

Projects where the coapl,.aentery k,1nv-hov of 
aevcral laboratoriea ia required. 

Cucot ruearchera will be invited froa aiailar 
center• on an r.xchange na1is. 

- .... -

lntera~tion ~t L~EC v1th i•Justry 

lMEC vill stand out as a aajor ind~pen~ant 
resesr~h resource for industry. Although resea•ch 
in L~EC vill be funded partially by the government, 
additional fundina vill come fra. projects carried 
out for induatry in an1 outside Belaium. IMEC has 
the rroven ability t" .. nderstand anJ to -et 
industrial requi~el9ents. The Center can interact 
vith indu~try in sever4l vays: 

An industrial affiliate prvgr .. vill be set up, 
enabling a cc-pan~ to learn about non-prvproetary 
research results at an early stage; 

Local industry can benefit from se.;inars and 
t~chnica! meetings; 

Training courses a1 ! offered th~ough cr.e INVl.ltEC 
division; 

Guest scientists frOC11 indusLry can be accepte~ to 
do research on a proble• of c.,..on interest; 

Through co-nperative p1ojects in the fields ot 
semicor.ductor aaterials, of Si and GaAs 
processing technologies and of desiin 
aethodologiea for VLSI system•. A co-operation 
is obtained in the following vay: a techniczl 
discussion is organizrd to Jefine the problem. 
IHEC then quotes the tice and co~ts i.1volveJ tn 
the project. Following the quotation, the 
coapany has to co11!irm the scope and the nature 
of the investigation. It is clear that any 
infoniation resulting fros a co-operativn is 
treated as confidential. For Belgian c011panies, 
partial funding can often be obtained from the 
Ministry of Science Policy, fr~ the lWONL (the 
Institute fo,· Res .. arch tn Industry and 
Ai;ricult•1re} or frDll' the Co..,.ission of the 
European Cotaaunity. Fur foreign companies, 
partial funding can sometimes be obtained from 
the C.-ission of the European Coaaunity; 

Some ""'ll-proven complete processin~ techn~logies 
can be transferred to industrial cocapani~s; 

Small quantities ol special semi-conductor 
devices and circuit$ (a1 e.g. CCOs and sensors) 
can b~ manufaetur~d. 

Conclusions 

The lnteruniversity Hicro-electronic1 Center >n 
Le~ven, Belgium is part o! a ca.prehensive pro,ram 
to promote edr1cation, research and applications of 
micro-electronics and related technoiocies, aaking 
Belgium attractive for induatrial companies in theae 
fields. lt is a ",;tate of the art" laboratory for 
research and development in micro-electronic• five 
to ten years ahead of industrial need1. It intends 
to play a _j.,r role in the European effort on R~O 
in aicro-electronic1. By Prof. R. Van Overatraete~. 
rre1ident IHEC (Interuniver1ity Micro-Electronics 
Center) 

India strive• to join high-tech world 

The Indian govern•ent vanes to yank the country 
into the ca.pacer age by liberalizing its tightly 
controlled co•puter and electronic• indu1tries. US 
and European c:iapaniea ar~ takina the bait. 

US coapaniea auch aa Apple, Burrough•, Data 
General, Tandy, and Wang, a• veil as ~uch European 
counterpart• aa Acorn and Sinclair, have lost no 
ti•• in taking advantaae of the change• and are 
tying up with local cOC11p1nie1. Apart frO!a lnd11'• 
havina lov vaae 1c1le1 and one of the vorld'• 
lar1e1t pools of 1k1lled techn1c1ans, thr.1e 



<<>s~~nies hope to tap wt-at they believe could be one 
ryf che largesc .. rltecs in Che world. 

Much of the iapetus for India's ~ev policies 
cooaes fr:>m its pri- soinister, llajiv Candhi, vho 
cook C'Ver Che hela of governaen• lace lase ye~r. 
His goal for India is to produce about SB billion 
vor'h of elc<:tronic equipmerc, including COISpuCers 
and coas....,r goods, by 1990, the end of the nation's 
Seventh Five-Year Plan. The target for COISputers is 
100,000 units annually by 1990, COISpared vith the 
current rate of 5,000. 

To get his prograa rolling, Gandhi has taken 
personal charge of I~dia's Depart.enc of 
Eieccronics, which has beco.e a separate •iniatry. 
lie has 9>re than the usual interest in COISputers. 
The 40-year-old former airline pilot not only spends 
sever~l i1ours _. ~ek in c:oc..,utl!r training, but h.! 
could be the only head of state in the vorld vich a 
knowledge of ca.puter progra ... ing. 

The head of state's closest advisers are 
pt>pularly referred co a!l "Gandhi's comp .. ~er boys" 
for their eq:ertise in the field. Host of their 
offices, i~ fact, tave Ci>Cf>u•er links vit't che 
offic~ f che priae ainister. Candhi has opted for 
a f•st :rack style of adainiscrstion, evidently 
intent .,., liberalizing the heavily controlled 
Indian econooay to stiaulate faster industrial 
grovth. 

India stil! 'tas a long va1 to go. Its 
cechno;ogy lags behind that of other Asian 
countries, and domestically .. de cmiputers are 
generally clunky i•itations of foreign brands. Moat 
Indir-made computers depend on i11ported ca.ponents; 
they are then assembled in Ir.dia vith locally 
manufaccured cabinets, Consumer electronics goods, 
•uch as TV sets and transis~or ra1ios, are likewise 
poor imitations of foreign brands, despite the 
efforts to copy foreign designs, r.aaes, and 
techno!ogy. Huch of the .. nufacturing process still 
deper.ds on manual batch product ion. 

Western diploaats and businessmen fully bac~ 
Candhi's pragmatic approach, a sharp cont~ast to the 
scodgy socialist frasework that dictated India's 
policies for decades. Those policies did little co 
build a ~omeacic electronics industry. In 19&4, 
eiectronics production totaled Sl.6 billion, barely 
I per cent of Japan'• annJal produccion. Of this, 
sales of computers totaled only SllJ million Cat 
12 rupees co ~l), with abouc ~)4 •illion going to 
mini-~oapucera, and Sl2 million co large systems, 
according to one survey. 

But the government' a "whole approach has gone 
c hrou&.h a ?: ia change 1 in""• Novcmb~r," •~Y• 
Naraaiahiah Seahagiri, Aaaiatant Secretary of the 
Department of Electronics. A new com>uter policy 
was outli~ed at that time, followed by more specific 
guidelines on ele:cronics announced in Karch and 
April 1985. 

Briefly, the policies provld~ for; 

Liberalization ~f cuaberaome induatri~l iicensing 
11ro<edures. 

Relaxacion of import re•trictions and r~duction 
of ia,nrc dut1es on certain types of ~lectronic 
co•ponents and compu~er·:elated ite••· 

Measures al loving 40 per cent foreign e1uity in 
elactronics aanufacture, and aore than 
40 per cent foreign equity participation in 
certain high-technology areas "uher'! the counu·y 
has not been •ble to inve1t sufficiently in 
research and deve 1 op,.ent" ••• , 
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Soae locally .. d., coaputers can cost eoro< th.an 
twice as auch as their foreiga equiv.alents. lap~<t 

duties designed to protect local ;nJustries are 
s.ill high - 75 per cent on electr~nic c""'ponents 
and 200 per cent on computers anJ •oarucer sysceas 
that cost up to about S8.(l<)0. In additio~. only 
large coap~ters costing Che equivalenc of Sd 'h.10 
will be allowed entry into the country. This ~ans, 
of course, that imports of personal compuc.-~s are 
effectively banreJ unless soae aitigating reason is 
put forth to the government. In that case, an 
individual iaporc peraic is granted for a single 
unit, a procedure guaraRteed to daapen the 
enthusiasa of any .. nufacrurer oi s .. ller c.r.aputers. 

Inoia's longstanding fear of d"'81nation by 
aulcinacionals in business and 1n4ustry has barreJ 
the entry of foreign co•?anies co the 
c"'1puter -.unufacturir.g sector in t:.e pan. UnJ"r 
the more liberal govermoent attitude, coapanies th.at 
have 40 per cent foreign equity may nov go into any 
electronics aanufacturing f ielJ, provided they 
co...ic from 50 per cent to 7U per cent of product1on 
for export. 

In the past six months, a number of ~ompanies 
have begun negotiations with Indian parties for 
technical collaboration agreements. These talks 
generally center or. phased .. nufacturing programs in 
vhich technology is transferred co the local company 
in return for lump-sua fees plu; royalty 9ayaents 
for a specified number of years. Under Lhe phased 
pro:rams, coapucers or coaputer-relared produ,cs 
initially will be asser.>bled or manufactured in small 
quantities, depending on market grovth. 

The government also envisions setting up 
"electronic cities" or "technology parks" p~tterned 
after the Sili>on Valley model. These viii pr~vide 
facilities for large-scale computer software 
inveacaencs for 100 per cent export. 

In telecommunications, the govern111ent has 
loosened controls over the aanuf acture of certain 
items such as te•ephones, equipment for priv.ate 
branch exchanges, and telex machines, revers•n~ the 
practice of state monopoly. To replace a~tiquated 
telephone systeas in the country, India has approv"J 
various foreign technologies - fr~• Siem~ns, 
Ericsson, and lTT, among others - for technology 
transfers in digital switching to selected Indian 
co.apanies. In the meantime, it has brought 
ClT-Alcatel's EIU sy~:em for large exchange• anJ a 
secono contract for 1 second phase is likely to be 
approved in the next few weeks. 

At the same time, the government late las~ year 
set up the Center for Development of Telematic• 
specifically to develop indigenous digital 
coaaunicarions s;sto:ms based on locally available 
components. Spea.-h1:.1ding th• center's work is an 
lndian·born electronic~ ·~~~rt, Satyen Pitroda, who 
holds more than a Joun pa:enca in 11lectror.ic 
switching syateas from his years in the US w1th GT~ 
Corp. Although lndian private 1ndustry is 
skeptical, Petroda is confident rhat within three 
y~ara and with a miniscule budget of ~29 mill1on, 
the center will achieve its t~rgets. The Prime 
Minister him1elf has expressed •~ppnrc. 

For large 3nd soph•atirated coaputer syarema, 
lndi• l1opea tho!t a recently signed memorandum of 
unierat .. nding or. high technalogy ·~i 11 lead lo 
quicker trwnsfera of lecnnology from the U.~. Some 
of the proposed technology t~anafers include 
electronic co.pone.its and equipment for 
applications in telec.,_unications, science, 
industry and defense. (Excerpted fro• Elecrrunica 
Week, 2 Septeaber l~I!) copyrighl 19b~, McGraw Hil I 
"Iii"C":", all rights reserved) 



RECENT PUal.lCATlONS 

U!llDO doc::..-nts 

UN!DO/!S.581 
Silicon foundry and design centres in the Arab 
r•Kion; issue and approaches. 

N- journals 

Two journals or. the sub_iect of robotics have 
r"cent l y b.,en l aunt:hed. 

Robotics, published ~y Elsevier (North-Holland), 
Amsterd ... , Netherlands 

The ln~rrnat ion.tl Jou.-nal of Robot i.cs Research, 
published quarterly oy the ~IT Press, 
Massachusetts Institute of Technology, Cambridge, 
MA., IJ:iA. 

Silicon Valley Reader: Contains among1t others; 
TiSt of all 2,000 high-tech plants of Silicon 
Valley; the 100 largest ailitary contracts; 
l>istory of the semiconductor inventions and plant 
set-ups since 1910; living conjitions of engineers 
and workers; high-tech plant portraits (Illll, KP, 
Apple ••• ); survey of the high-tee~ parks/centers 
in US; health ha%ards and drinking water pollutions 
caused by chip factories; li•t of water poisoning 
!actories; craOe union strategy. 95 per :enc in 
English. 218 pages, 34.- Cll (plus postage f<>r 
shipping abroad). Order detailed table of contents 
or send cheque t~: Dr. Werner Rugemer, u-5000 
Kiiln 4!, FRG. 

Th~ Software Revolution (by Bob Fertig, published b) 
North-Holland, distributed by Elsevi.,r Publishers, 
Amsterdam, price 519.) 

The pc market is currently in a high state of 
f:ux, and Bob Ferti~'s hook takes a detailed look at 
the reasons for this. lt covers the short history 
of the pc in a good deal of detail, and goe~ on to 
provide a comprehensive and enjoyable overview of 
the 'trends, players, and marke~ dynamics in 
p~rsonal computer software'. 

While the hiatorical overview is perfectly 
adequate, thz primary interest in the book obviously 
revolve1 around th"! author'• a11essment of pc market 
trends. These he covers in good de~ail, looking 
briefly at likely hardware d~velopments, b~t 
concentrating mainly on future directions for the 
various types of pc software. 

For the record, Fertig sees Unix as 0111nipotent, 
has som~ interesting connents on IBM's likely 
successor to PCDOS (a possible extension of VM's 
s~here of influence), and looko upon portability and 
integration as being the watchwords of most furure 
.oft ware developments. 

The text u vel l enoug~. written, and Fertig' s 
arguments are backed up vi th an impressive body of 
•ource ma:r.rial. Obviou•ly, prognostications such 
as these must always suffer by having to deal with 
the m<>ving target the pc market I.as ber.ome, and the 
book should be read bearing that in •ind. 

Nevertheless, Fertig does provide a 
comprehenaive overview of the current pc scene. 
(Reviewed in Co1112uting 1 the Nev•paper 25 July 1965) 

Nl'V study on gallilllll arsenide 

Alch'"'r,~. ••l lium arsenide (GaAs) ..,,.iconductor 
pruduttt have been available for a coneiJerable 
period or time, breakthrough• in technology, mainly 
the development or the C&ochraleki -ethod of cryetal 
pq\lin~. ou puohin~ th" vnrld.,id" Nrket for th••e 
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products to new heights. An·! the European aark,.;,. 
for GaAs components rising frua a 198~ aarket of 
&378 million to a 1990 11U1rket worth Sl.15 billion, 
an average ann"a~ growth rate of 20. St per annum. 
(All figures in constant U.S. dollars.) 

According to• new Fr-ost 6. Sullivan study, "The 
Market for Gallium Arsenide Semiconductors in ~­
W'!stern Europe11 iliE761 ~, GaAs p•oducts accou,;-t,.d for 
8-9% of the total Euro~P.an semicondu.::tor market in 
1984, and this percentage will expan~ to llt by 
1990. The report divides th,. mar~et intJ discrete 
components and integrated circuits, with discrete 
components making up the lar,est seg~e~t of the 
aarket with S377.l aillioa in 19114 sales and an 
eat imated &962. 8 mi 11 ion in 1990. lntegrated 
circuits will ,row faster, albeit from a small~r 
~ase: ~714 tho~sand in 19114 rising to 
~192.14 million in 1990. 

Op~oeleclronic discrete compoa~nts a~count f~r 

the large~t part of the total market. I'llese devic"'s 
are used in infrared, remote control, a~d laser 
components for fiber optics, as detector,, and as 
solar cells. The 1984 market for these yro~ucts was 
worth &199.2 million wit~ growth to $497.5 million 
in 1990 •een. 

The !Q6-page report analyzes the m~rket by 
technology, country. and end-user market. 
Competitive ~rofiles are included. The price o! the 
report is &2,100. fJr more information, contact 
Customer Service, Frost' s~llivan, Ltd., 
104-112 Marylebone Lane, London WlH SF\I. Phone 
01-935-3190. In the U.S., contact Custome~ Service, 
Frost 6 Sullivan, Inc., lUb Fulton Street, New York, 
HY 10036. Phone 212-21~-lOSO. (fiber Ortics •nd 
Lo111111unicatiJns Ne~sle~ter, January 196>) 

Database: Directory of Am"'rican t:esea:ch and 
Technotou: 

DART identifies some b,000 parent or&.nizations 
and 5,000 subs~diaries active in research anJ 
development, :ncluding com;aer~ial, non-protit 
making, anrl privately financed research firms. l•cn 
full record provides when available, ~ompany name as 
well•• names of divieions, parent compAny, full 
addres1, telephone, telex, name• and title• of key 
personnel, number and status of profession~l staff, 
description of the nature of resea•ch. A 
cla••ification cod~ identifies research fa~ilitie• 
in l,520 areas, and a Research Activity Code notes 
whether the organi%ation is involved in R 6 D for a 
parent org~nization, govern~~nt or industry 
contract, or is available for consultation. 
Producer; R. R. 8ovkP.r. Host: Pergamon lnfoline 
(uclusive). ( lnfotecture Europe, No. 77, 19 
October 1985) 

~ uree• developing countries to exploit nev 
tiC!il\Ologiu 

Develop•ng nation• ar~ 1rged to exploit the 
benef ita of the emerging technologies such as 
biotechnology and infor•ation technology, in a 
report cmm11isaioned by the Coanonwealth Secretari•t 
in London. introducing the •:udy, 
Mr. Sonny Ra,.phal, Commonwealth Secretary-General, 
said there wa• no re••on why technology should not 
continue to be a maior -our~e of high,., .iving 
standards and of increased e1aployment. l t must not 
:.e .. 11011ed to become a •capegoat tor failure• of 
aconomic policy vhi.ch have led to high unemployment, 
he said. Hr. Ramphal said rhe report provi1e• 
"obund•nt evidence that ~here technology was 
rlirected, and adapted, to lllf!et the nreda or 
low-income groups, it could ~e a powe~ful force for 
good, especially in agriculture and rural 
develop•ent, where 1n many forms it c~uld be even 
directly employmf'nt-11enerating". 
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The re;>ott vas pr-=1>ar~d by an ~xpert group 
headrd by Pref H. C. K. Henon, the Indian 
Covernmrnt's ch1ef lcientific adviser. le also 
recognizes the aajor role in these technologies of 
private entrepreneurs and the importance of creating 
a climate for taking ris~s. It stresses the need for 
source~ of venture capital, for t.a incentives which 

Chip makilg made easy --

-----

"encourag~ risk taking .anJ inv~st~nt without ind""-.: 1.n, 

a labo•ar-sav""n' bias' , and ft.>r ~ubs1d11!'$ to l!'n..::our.a~t! 
the adoption of improv"d methods. lio!dmol->1pcal 
chan.se: enhancing th.e benefit•. l'ublish"d ~y tho! 
COlllllOnvealth So!cretariat, Harlborough ll"uso!, !'all 
Hall, London. SWlY ~HX. Two volumo!s. ld.UU) 
(Financial Timo!s, 27 So!pto!mb.,r l~d~) 

----cmis --lllBllS ---- - ---------a...- 32.lDD J.9i.o.ooo 
~-.-.24--m.ooo ._..._, 
.,_,. tl..5RI 1e1.ooo 

Al:-::--.,,..--------,2'..,-,.0DD----...aOO 

T- ..._4.JaD,1111 ------ ---- ----

2. eom,.ui.r lnrqil"lli..d """''ifuctutflW /CDIJ ts rrw umllreUG r.nn lot.Md ro daaGJc U.Jour lll&laMCa: 
~ aldild dalgn ICADJ. compur.r aldild man~t"""8 ICAllJ. """'~urille ~ 
pUutttUta llUU'I Cl'ld a«urllllf dttlalon supporl l~DSJ. /D(/Wllonjrom s.ntrvJSe~J 

(&:>urce: C1mputer Weekly, 2~ rJctJber 1')'35) 
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considered fot inclusion 1n the mailing list, please complete questionnaire and return to: 

NAME lun<Wrhne family name) 

TITLE OR POSITION 

ORGANIZATION 

STREET AND No. (or P.O. Bo•I 

CITY AND ST A TE OR PROVINCE 

COUNTRY 

UMDO llAILlllG LIST. INDUSTlllAL INFOIUlllA TION RCTION. 

P.O. aox :JOO. A· HOO VIENNA. AUSTlllA 

Type Of pront clearly lone letter per bo•I and i..w a sp.ce bet-n uch word 

-· i t j __ ·+ I 

PLEASE 00 NOT wr.1n IN THESE SPACES 

S/A D O;SP.CDDE 

CITY 

I 

i 
i t 

1 

D 

I 
' 

I 

' ; t i • 

r- • 
COUNTWY l l 

! 
! ' . 
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 
Vienna International Centre, P.O. Box 300, A-1400 Vienna, Austria 

Microelectronics ~onitor 
Reader Survey 

The Mic~oelec~ronics Monitor has now been published for four years. Although its 
mailing list is continuously updated as new requests for inclusion are received and 
changes of address are made as soon as notifications of such changes are received, 
I would be grateful if readers could reconfirm their interest in receiving this 
newsletter. Kindly, therefore, answer the 1uestions below and mail this form to: 
The Editor, Microelectronics Monitor, UNIDO Technology Programme at the above 
address. 

Compnter access number of mailing list (see address label): 

Name: 

Position/title: 

Address: 

Do you wish to continue receiving issues of the Microelectronics Monitor? 

Is the present address as indicated on the address label correct? 

How many issues of this newsletter have you read? 

Optional 

~~ich se~tion in the Monitor is of partict•lar interest to you? 

Which additional subject~ would you suggest be included? 

Would you like to see ~ny sections deleted? 

Have you access to some/mo5t of the journals from which the information contained 
in the Monitor is drawn? 

Is your copy of the Monitor passed on to friends/colleagues etc? 

Please make <1ny other canments or sw -;t ions for improving the quality and 
11 ~ P fu l n es s of th is news 1 et t er • 




