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UN!TED NATIONS INDUSTRIAL DEVELOPMENT ORGANl?ATIO~J 

ICROELECTRONICS 
ONITOR 
Issue No. 13 • January - March 198S 

Dear Reader, 

The Industrial Development Board (IDB) of UNIDO, which is the policy 
m~ldng organ of u~nnc, met in Vienna on 13 to 31 May 19<>5. In the general 
debate as well as in the discussions on the work of the secretariat in the 
field of transfer of technology, appreciation was expressed concerning the 
•ark of UNIDO ir. the field o~ microelectronics. It welcomed the 
secretariat's initiative in a number of areas including the convening of 
the regional meeting for the initiation of a regional network for 
microelectronics in the ECLAC region (REMLAC) to be held in Caracas from 
3 to 7 June 1985. You will find more details on this meeting as well as 
the documentation prepared for it inside these pages. 

Although net on the agenda, the participants of the IDB gave their 
atte~tion to the forthcoming conversion of UNIDO into a specialized 
a~c~cy. In this sense m&r) considered the present session as the last 
session of the IDB in its present form. While a cor.siderable amount of 
preparatory work still needs to be done fer the process of conversion, 
considet"ation is being given to see •hetr.~r the First General Conference of 
~NIDO could he convened in 1985 or <986. A decision on this natter is 
expected to be made in a one day meeting in New York to be convened by the 
~•cretary General of the United Nations some time In June 1935. 

G.S. Gouri 
Director 

Divis!on for Industrial Studies 
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NEWS ANO EVENTS 

News from Ufo;TOO 

REHL.AC Meeting 

hs already reported in earlier issues, UNIDO is organizing a regional meeting for the 
initi~tion of a regionsl network for microelectronics in the ECLA~ region (REHi.AC) in Caracas 
on 3-7 June 1985. Countries invited to particip"tte in the meeting are Argentina, Brazil, 
Chile, Colombia, Cuba, Guatemala, Guyana, .!.imaica, Mexico, Peru, Trinidad •nd Tobago, and 
Venezuela. The meeting is co-sponsored by the Sistema Economica Latino Americao~ (SELA) and 
ECLAC. 

The preparatory m1ss1on of experts to the region found that there was general enthusiasm 
for the idea of s~tting up a regional network of microelectronics, and based on discussions 
the experts had with policy makers, some preliminary activities of the network have been 
proposed which will be discussed at the meeting. UNIDO's initiative is also supported by the 
recoanendations of high-level gover11mf'ntal experts in a meeting held by 'iELA as well as 
relevant decisions of the Consejo Latinoamericano. We will report on the outcomP. of the 
Caracas meeting in the summer issue of the Monitor. 

Kenya workshop on microelectronics 

A national workshop on the applications of •1croeleclronics and deveiopment of software 
capabilities in Kenya was organized by UNIDO in co-operation with the Kenyan National Council 
fur Science and Technology and held in Nairobi Oil 15-24 February 1985. Revresentatives ot 
neighbouring countries such as Ethiopia, Sudan, Tanzania and Zambia also sent 
representatives. The workshop came up with several very relevant recommendations for 
specific actions to be taken under five areas, i.e. (i) overall policy guidelines; 
(ii) manpow"r development; (iii) manufacturing; (iv) systems development; (v) repair ano:J 
maintenance service<>. The workshop also requested the National Council for Science and 
Technology to form a core group of national experts in the field of microelectronics to 
crystallize the recommendar;ions an-:1 to promote the application of microelectronics in :he 
country. The workshop alsc, recommended the creation of a national body for e~ectronics and 
information technology within the office of the President. 

* * * 

NEWS FROM COGlT MEMBERS 

UK Council for Computing Development 

UKCCD to publish international journal 

An international journal called "Information Technology for Development" will be 
published by the UK Council for Computing Development and the firat iuue is timed for 
January 1-J~b. This proposal was originally tabled at the Discuuion Meeting organiz·~d by 
UNlDO in March 1984 9nd suppvrted by the meeting. The Journal i1 intended to provide a forum 
in •hich management and infor~ation technology practitioners can present their experience in 
the application of information technology in developing country environment•. The target 
audience will be Lhreefold. practitionera i,1 developing countries who wiah to learn of 
projects and methodologies; practitioners fro11 the indu1trialized .,,orld who need better to 
•JO<lerstand the 11sue1 in order to apply their.1elve1 to as1iating their developing country 
colleag1.•e1; ueer•, particularly 1enior ;.;r:•gement, in developing countrie1 who want better 
to understand the way• in .ihich tht:y 1hould initiate and manage information technology 
ptogra111111es. 

The lang age of the publication will be Engli1h. However, it i1 intended to aim r.ow&rd1 
d multilingu1l publication a• soon a1 po1eible. 

" 



Advanced management ~ourae for developing countries 

The first UKCCD Advanced Management Cou -ae for Developing Coun~ries took place at the 
Polytechnic of Central London during June and July 1984 and attracted delegates from Egypt, 
Ecuador, India, Saudi Arabia, Singapore and Tunisia. The course is expected to be repeated 
in June l'J85. For fu::ther information contact Prof. Y. Paker, The Polytechnic of Central 
London, 115 Nev Cavendish Street, London WlM 8JS. 

the British Computer Society 

List of experu 

The Society maintains a liat of Members and Fellows prepared to act in the role of 
counsellor• and consultant• vhich ia published in the form ot Handbook No. 7. A 1ixth 
edition is planned f~r issue in the Spring of 1985. Members vno are not already included in 
the current edition vho vish to be included in the sixth edition must be fellow Members and 
have been practising in the profession for at least eight years. Firms and organizations are 
also eligible for inclusion. Applications and further details are available from the Deputy 
Secretary of BCS at Keadquartera. 

Microcomputers in transport 

The use of microcomputers in transport planning and traffic management vas the theme of 
a two-1uy conference organized jointly by the BCS Specialist Group for Developing •.:ouo.tries 
and PTRC (Passenger rnd Transport Research & Computation) during last summ~r at the 
University of Sussex. The ~o~ference vas integrated vith PTRC's own su111111er annual meeting. 
This arrangement fulfilled a dual purpose; it provided transport planners and other 
professional• practising in the UK and the continent with an insight into the capabilities of 
micros and it also offered a forum at vhich some informed views on the advantages and 
disadvantages of using micros in the developing countries context could be exprer.sed. The 
conference was organized in four sessions. Each compcised of an overview presentation on a 
theme area - for example transport planning or public transport - followed by two shorter 
accounts in the form of a case study or experience in using a package. The proceedings were 
of a high standard and speakers included some leading industry names such as Luis Willumsen, 
Hugh Neffendorf, Malcolm Buchar1.1n and John Wootton. 

At several points in the proceedings there was discussion on the pros and cons of using 
m icroa and the prob lema faced in implementing packages in developing count1·ies. The 
advantage• identified vere mainly organizational; 

Avoiding the bureaucracy, delays and down-ti~es associated vith mainframes 

Direct control and access; the mar.hine is available when needed 

Cheap and powertul - can be bought from one's own budget 

User friendly software 

Among the diaadvantagea vere; 

Slow for large problems 

An organization ~ith many micros coul1 end up paying aa much for 1oftvare as it would 
coat for a mainframe 

Maintaining data integrity and reliability when faced ~ith unexpected power cuts. 

From the diacuasiona it waa clear that micros could handle almost all the data capture 
and modelli~g application• needed by the :raffic engineer and transport planner. In 
developing countries such use of micros v~uld allow the specialist to vork more effectively 
and enable a much wider range of options to be placed before the decision-maker. Some 
apeakera did strike a note of caution on the su•.:M!-ility of computer model.1. For example 
Halcnlm Buchanan noted thae a characteri1tic feature in many developing countries vas the 
pace at w~ich change could take place. lf a bus system was introduced very rapidly, 
modelling systems which relied on extr~polating from an existing pattern of demand would be 
inadequate a1 there wa1 no past demand to look at. Similarly models frequently required 
calibration to reflect the local environment, 1uch H the average length of cars. If thi1 
~•• not done the re1ult1 would not be credible. (By J. Sherif) 



TI1e conference papers are available from PTRC; 

Pr .. h:eeJ ings o t Seminar F; Mu:rocomputer applications in lJeveloping 
'.l2u pages; 12 pounds ~terling, PTRC, llU Strand, Lo~1on WCZ). 

BoarJ on Science and Toechnolol(,y for International Development (BUST[~) 
Symposium on Microcomputer application in developin!:j countries * 

Countri~s 

[n add it ion to providing in format ion on the ways in which ll icrocoa,puters are current Ly 
being used, the ::'ymposium on Microcomputer Applications in DeveloFing Co1Jntries was oq;anized 
to highlignt the policy issues that need to be considered to inte!:jrate this technology in a 
nonJestructive manner. The symposium, held aear Colombo, Sri Lanka, 4-9 November 19t>4, was 
sponsoreJ jointly by the Computer and Information Technology Council vf Sri Lanl<c (ClNTEC) 
and BUSflO with funds provided by the U.S. Agency for International Development. This first 
symposium in the Microcomputers for Developing Countries program was concerned with their 
applications in ~riculture, he.ilth, and~· Future symposia will consider microcoll'puter 
application:> in education and training, expert systems and use by patafrofessionals, policy 
implications, and the institutional impact of this technology. Participants included 

:nicro .. :ooputer users from lb countries: Bangladesh, Costa Ri.:-a, England, Germany, lndia, 
Indvnesia, Malaysia, Morocco, Nepal, Pak.Stan, the Philippines, Sri Lan:.:a, Sudan, Taiwan, 
Thailand, anJ the ~niteu ')tates. They came from research organizations, universities, 
6-'vt:rnment 11'.inistrit:s, and 'h" pt·ivate fector. Commercial vendurs in S::i Lanka or~anizeJ a 
trade exbibition in conjunction wi(h the .>ymposium and opened it to the public to dispL11 
nacrocomputer hardware that is locally available. University students demo·.1strated pru6 r<1n;$ 
they had created, for exaffiple, one to teach good nutrition and another to print the Sinhalese 
.:ilµn.ibt:t usin6 a dot matrix printer. 

·;tu, iml'ortance of training for policymakers was e111phas1zed by Moi1an ~unas1ni;he, cnainadn 
' t Cl~TEC, in his welcoming address to the symposium. He pointed out tha: developing country 
p..il1cy,nJkers 1aust understand micrucomp.1ter technology to enable them to make valiu 
Je..:is1or.s. "Since much of the Le\hnical development will take place abrcad, we must devel'-'P 
sutt1cient indigehnus skills to extract the best eleraents fro~ among these advances and adapt 
them tor use in tne Third World." 

A number ut policy recoramendations for developing country governm~nts and for donor 
J,;en<:.1es ·..-ere drawn out o[ the deliberations of the symposium. The imp·Htance of training 
WJ:. brvu,;ht out by many speakers. Trair.ing need:> include computer lite1·acy for the public 
and fur pnlicymak.,rs, a fostering of awareness of possible cumpute~ appl i.cations in var-inus 
te..:hn1..:al pi:-o[e:.sionals in tields such as health, energy, and agriculture, and techni :a~ 
training at t11e professional ~evel to cri>..!te a cor-ps of comp•1ter professionals. lt was 
,;t.b 6 .:sted that computer-aided training ca" help pot.ential users of the new :echnulogy 
strengthen their analyt~cal skills. Emphasis was plactd on the fact that the training mcsl 
be dune u1 a dev.,lopin~ country context and must involve people w:th sectoral exl'crtise 
rJthcr thJn be .:•>.-'.°ined tu computei- specialists. Fostering the spr-eaa of computer tr-aining 
1:1 .rn ind1v1dual :ountry .ias seen as the respun:;ibility of the local government. It ..-as 
uaan1mously agreed that government could best foster the growth of compi.tei- literacy in al 1 
sect'lrs by a p0l1cy of en.:ourag1ng the dissemination of n.icrocomputers rath"r than by trying 
to reg~lat" them. lrdividuals should be permitted to acquire hardware and &oftware that they 
btdievc tultllls their n"eds, and governm.,,1t can encourage this individual acquisition by a 
t.ivourat>le import tax policy. Service and s<1pport are two other area6 in which government 
can e11..:1rnragE' th•• spr.,ad of computer use. It wa6 reco111111ended that each national gc>vern1t..,nt, 
wLth tun<Fni; fr.ini donur aKencit>s, establish a comp»ter cent"r as a reeource tor users. The 
cen~er sh0uld ,,fter advice and assi.stance fur the selection anJ installation of both haroware 
and s.:iftware and be available to1 consultation un issues of 6Candardizatiun and coQpatibility 
without play1ni; a decision-making role ·1n., centt<r should also serv~ as a clt.a• ingr.ousc tut 
mtcru.:urr.puter .J!•plications develuped in oth.:.r countries with simiLn needs. information an<.! 
s•,tlwdr•· a;iJ1l.;ble at tilt: ~'·"t"' would l1m1~ the a•11ouat ut 1nve :me:1t the ir.d1v1dual 
.. 1icr1H·,)mputt!r "~"r wou.d hJ'.1,· to make. L~ wa.; also suggest•~cl that us"r groups includ1n6 
~t:mb~r:. iru~ Jt:vclopcd an.I dev .. Lop1ng countr1,.s could be co-ordinated throul!'.n such a centt:r. 

!l; J1~K J, ~·ritz' !·t,,.,;r.11a '..lir.-:r .. r and ~.l1.l'at,.,;i; ~c(;>1tfc:/, Progr11m AJJsietant tur tr.c 
.~L •. r.,:>):f,i•UlCf!l for Develop:,;,, ,;,,.,11r.r1r.o h'"Kram. rhe s;;1posium in Sri l.an~a wao tht! first c,i 
t».: r_,, h, toc:,1 •vcr a tnr ... ,-y~ar pr:riJd. ~1,., <>1•;<!:t1~ .. nf the µrogram is to aid rlevelo,>inl!'. 
<'.\•1i'1~1·i,!·, t,1 u,.,,.11 :!11crocor.tp• .. :f~r:; r,>r oc:1<1 naL dt.•·,,,~l'>?rtH!rit. 



Discussion of the value of national centers led the ;;roup to recoounend the creati,,n of 
an int.:rn.1tional center to provide a pel·manent focus fur the sharing ot info::mation. A 
strong recoounendat ion was made by the group that a study be commissioned to design a 
clearinghouse on microcomputer applications in developing countries to determine appropriate 
fu1tctions, administrative requirements, and budget for such an c·rgan~zation. Soml! 0f the 
functions discussed for the clearinghouse are providing a libr.uy of software, ottering 
information on hardware availability and reliability, serving as a "hotline" for 
clar1t1c;;rion of documentation, conducting training programs in coa:puter use and ma111tt>nance, 
publishing a newsletter and/or setting up an nnline information board t0 disseminate advances 
in the field. and co-ordir.at ing training, hardware, and software r:equirl!ments tor technical 
assistance projects. 

The BUSTIU Program on Microcomputer Applications in Ueveloping l.:ountnes will publ1sl1 a 
series of microcomputer handbooks including a general i.ntroduction :~o microcomputer use in 
developing countries. Sector-specific handbooks on microcomputer appl1cat1ons in 
agriculture, energy, and health, are scheduled for publication in 198~. The next symposium, 
0n microc0mputer use in science and technology education, is planned tor w1d-l9tl~. 

International Federation for information Processing (lFlP) 

lllis year in Harch the International Federation for lnformati0n Processing (lFlP) 
celebrated its 2~th Anniversary. The anniversary ceremony took place in Hunich at the same 
place where one of the first congresses was held. During the Conference the following papers 
wen~ presented; 

An assessment of the conception and the position of information processing; 

Han and machine viewed from d~lierent cultural backgrounds; 

Hust we Jo everything? Sense and nonsense in information processing; 

Better performance at lower costs; Are there limits to the evoluti0n of hardware? 

Computer technology - Computer industry; 

Hana6ement and performance of software. 

The papers covered the main problems of the data pr0cessini;. 
achievement 'i, existing crends and foreseeable future deve lopmencs. 
unique opportunity for leading compucer science specialists to i;et 
tho:ir views. 

field, discussed past 
fhe meetin6 created a 
togett.er .1nd exci1an6" 

lJur1ng the \.onferenc~ the p.es1dent of lflP, Hr. l<. AnJo, outl ineJ als0 tt1e tu ure ut 
IF!P. In the prevailing opinion among computer scientists developin11. countries are now 
essential for lflP activities. Also in the speech ot the t1rst president ot l~LP, 
Hr. Auerbach, 0utlining past and fut;.1re activities ot lFlP, its activities in developing 
c0u1Hri1:s have been identified as on.: of the most imp0rtant future task~ ol the 
organization. The next WorlJ Computer Congress of IFIP will be held in Dublin, Ireland, from 
l -) September 1986. 

* * * 
UN Connect&! 

The General Assembly has approved funding for the first stageb of s UN communications 
netw0rk. Work will commence thi• year. Between January and Septembei:- 1911'>, a netwurk of 
leased AVl> circuits (.1llowing Alternate transmission uf Voice or Data) is ro be established 
bet·1een Addis Ababa, Baghdad, Bangkok, !Alndon, Montreal, Nairobi, Paris, Kome, :>antiago, 
V1e1111.1 and Wash:ngton l>.C. In addition, United Nations satellite earth stations in.>talle•I Lii 
<A?neva, Jerusalem and Naqoura will allow communications with INTELSAT's Atlan~ic Oc«.1n 
iatelllte. 

lJuring ;'ebruary 19!1), 
t:ommu:1 icat ion S"!rv ices are 
.;arr1era wilL be used to 

the members of the ACClS Technical 
carrying out an experiment. l::x iat ing 

interconnect che fol lowin11. loca~ion11 of 
New York, Paris, Kome, Tokyo, Vienna, and system: t;eneva, N.iirobi, 

i'.1nel un Lorup11tet -base•I 
co111111erc ia l coil\lllun i.: at ion 
org.1niz.it Loni; 0l Lile Ult 
the region.11 o(li.c1,i; 01 

tll" ec11n•im1c commissions. 'file experiment will .:xam1ne the impact 111 new co11unu11Lc.1l 1"11 m.:J1J 
(e.g electronic 111<111 1111d tel.,conft!rencing) on th" trans1&is&ion ot in1ormation by UN systt•n1 
or,;dnll.ations, :me! will explore tht! pot.,ntial for establi&h1n11. com1ou111cal1on links hct'"'''"' Utl 
system c•r~an1iat10ns w0rld-wide. (A<.:<.:l~ Newslt!ttt'r, Vol. i, N•J. '.J, JJm1ary l'J1S'J) 
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lnformatics in Ports and Karbours 

The 2r:.d lnternational Port Exhibition "Portex 'd5 Kam.burg" will be organized from 7 to 
lU Hay l 9d5 by the Hamburg Hesse und Congress Gmbli in conjunct ion with the 14th World 
Convention of the International Association of Ports and Karbours {IAPK) and with the 
sponsorship among others of I81. As in 1981 I8l will contribute to the pr.>gra-e of these 
events by :>rganizing a Symposium on "Informatics in Ports and Karbours", with the promotional 
aid of the Authority for Economics, Transport and Agriculture of the Free and Kanseatic City 
of Kambur1~ and the co-operation of the Hamburg Hesse und Congress GmbH, the International 
Association of P.>rts and Harbours ( IAPK), the Central .\asociat ion of the Electrical Industry 
{ZVEl) and the International Maritime Satellite Organiution (lNMARSAt). The 181 Symposium 
wi 11 con! ist of two part5; Part I will f,•cus on the ''Aims and Objectives of the Use of 
Communica.tior. Technologies in Ports" and Part II on the "use of EDP in the Transport Chain". 
{I81 New~letter, No. 22) 

News worldwide -------
Tsukuba Science Expo '85 

The international science and technology expos1t1.on "Dwellings and Surroundings 
Sciencf: and Technulogy for Han at Home" opened in Tsukuba Science City, Japan on 17 March 
until lb September 1~~5. 

Exhibitions at the Exilosition can be classified into three categories; 
exhibLtions, domestic exhibitions and foreign exhibitions. 

government 

Domest~c exhibitions will be presented by 2t: Japanese enterprises. 
themes of the Science Exposition using huge video images, fantastic 
pres•~ntat ions, and the most advanced electronic, inform.at ion and 
tech'.1ologies, 

They explore the 
three-dimensional 

telecommunications 

The ~>vernment exhibitions include a "Theme Pavilion," which expresses the close 
rel11tionship between ma'l and science and technology; a "Ki.story Pavilion," which focuses on 
the evolution of sci•.nce and technology in Japan; a ''Children's Plaza" which teaches 
children through play; an "Expo Plaza" for special events, and the "Taukuba Expo Center" 
whi.ch will remain as a symbol of Tsukuba Science City after the exposition is over. 

At the Theme Pavilion, the featured themes "This Varied Land of Ours," "Sun and Water," 
"Life in the Future" and "Universe," are illustrated ;.;it:O ;;i9;o.;;! r:::-e~enr!!r!nn• on a 
7l1 mm-wide movie 11cr<P.en, with model., of dwellings and other roepreaentatio111. 

At the History Pavilion, areas are set up which present Japan's progress toward 
independence in technology, the history of the iron and rice cultures in this Cflnntry, and 
the development of modern science and technology. The ancient origins of Japanese science 
and technology, the introduction and absorption of Western science and technology beginning 
in the He~ji era, analyses of modern science and technology, and other topics are vividly 
presented in various exhibits. 

Domestic exhibits present such themes a1 "Roets of the Japanese and Their Culture" 
{Matsushita Pavilion) and "Ku~an t:lectronica" (Toshiba Pavilion). At all the pavilion•, the 
video and audio presentations employ the best technology that modern science has to offer. A 
wide variety of robots with very human characteri1tic1 will make their debuts. Visitor• will 
experience the new kinds of relationships with evolving co11111unicationa media, some of which 
are already in practical use. The1e are wonderful world•, '<thich lllOlt peorle cannot yet 
experience in their daily live1. (~, March 1985) 

lnfcrmation Technology and Education - the new ESRC Progra .. ~ 

The Economic and Social Research Prograr11e (ESRC), U.K. has •tarted a three-year 
progra- for research and development in the field of Information Technolo&y and Education 
in the United Kingdom. The ESRC will endeavour to 1upport those active in the field in 
un1veuitiu, colleges, 1choola, lo::al authoritie• and industry i.n all partl of Britain. The 
sctivitiea of the Prograaae are being co-ordin•ted by a Co-ordin.ator uther than e1tabli1h a 
1ingle new centre who acts as the focal point for the d~~~lopoent of the initiative a1 the 
research coanunity concerned i1 widely scattered a!".d has relatively few Larae 1roup1 of 
ruearcheu. The C:o-ordinator is Prof. R. Levis, De1>art1Dent of P1ycholo1y, University of 
Lancaater, UK. Kia duties include the review evalu1tion and diue•ination of recent and 
current activity in the field of Information Technology and Education; the identificatio~ of 
the needs of education in relation to IT, the 1Limulation of relevant research and the 
formulation of re1earch guideline1; the establi1haient and mair,,tenance of a data ba1e of 
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relevant W•>rlt and -king arrange-nta for co-ord·Lnat~on and networking of those active in the 
field including cognitive scientist•. educational researc~era. practitioner• ar.d P'licy 
-ltera. 

One ot the first ieaearch a-:t1v1t1es will be to investigate questions surrounding IT 
literacy and the barriers to innovation in classrooms. It is intended that t 11ese will be 
explored '":a.rough selected case studies and dea:onstrator projects. 

One pr1>portion of the Progr.-e'a resources will be directed to support resear.:::h and 
deve~o~nt work. The aain areas for practical =eaearch investigations are likely to be: It 
~iteracy; Al in CAL development; and implanting innovation and teacher training. A series 
of ae•inara is planned for 1985. 

The Progra- will also co-sfonsor the next confe;.:.;;;;.:c. i.ia the aeries "Computers in 
Higher Edi>cation" • organized by the University of Lancaster, on "Trend• in Computer Assisted 
Education"• :co be h::?ld on 15-17 April 1986. A new Journal of Computer Assisted Learning. 
edited by ~rofessor R. Levis will be published by Blackwell Scientific Publications. lt will 
be published three times a ye~r at an annual subscription price of ElO (for overseas). 

International Syapoaiu• on Microelectronics and Labour 

The Executive Organizing Coaaittee for International Symposium on Microelectronics and 
Labour plaPs to hold, with the support of the JR~R~e~e Ministrv of Labour. an International 
Sympt:.aium o •. Microelectronics and Labour in Toltyo from Setpember 25 through September 27 • 
1985 and in Kitakyushu City in September 20 and 21. 1985. 

Scholars• government officials, trade union •nd business leaders from industrialized 
countries and neighboring ~ountriea of Japan will be asked to participate. The main theme is 
the betlerment of workers' welfare in the field where •icroelectronics is progressing. The 
Symposium will aim at exchanging the fruit of research inro such labour problems as economi~ 
growth and employment. human resources development. industrial r~lations and working 
condition. and safety and health. Since we are on the verge of full microelectronization. it 
is strongly hoped that the Symposium will provide an im;>ortant opportunity for go•1ernment 
officials, workers. and employers to exchange opinions on ways to cop~ with these problems. 
(Secretariat of International Symposium, c/o National Institute of .t::aployment and Vocational 
Research, 4-1-1, Nakano, Nakano-ku, Tokyo, 164 JAPAN, Tel: OJ-Jg7-4gog) 

DPU runs short course on computeca and development planning 

Development Planning UNIT (DPU), an academic centre within the Bartlett School of 
Architecture and Planning of University College London, specializes in academic teacnin15o, 
practical training and research in the field of urban and regional development in devel~ping 
countries. 

The baaic purpose of the DPU ia to contribute to the increase of •kills in the 
developing countrie•, to i•prove ca~acitiea ao that government responeea to the problem• And 
potential of urbani•ation i:an be better informed and more effective. lt •eeks to achieve 
the•e purpose• by offering long and •hor~ apecialiaed course• in London and in the developing 
countries them1elvea. These cour•e• are auppo1ted by all the relevant international agencies 
a• well a• by national coverruaent•. 

A couue on "Coaputen and Developeent Planning" will be held by DPU from 8 July -
2 Au&u•t 1985. (Course director, J. Lindsay) Thia course i• aimed at urban plannen vho 
either have acce•• to co•puting facilities but not experience of how to make uH of t!1em, or 
those who are reaponaible for a ayate11& •pecification de1ignin1 operation and who want to get 
an idea ot current developments. It will preau11e no knowledge of coaruting or uthem.atic•. 
F~r more infor .. tion write to; Admiaaiona Secretary, Development and Planning Unit, 
9 t:ndaleiaih Cardena, London WCUl OED, United iltir.gdoa, Telephone; 01-3118 75tH, 
Telex~ 896SS9 CECOHS. 

Third annual work•hop on aicrocoaputer' and devel~ 

The Stanford aicrocoaputer vork•hop, now in its third year and to be held on 
S-30 August 1965, i• a rHponH to tha growing need for aicrocoaputer training that ha• 
•pecial relevance to the deci•ion-makin1 and data analy•i• problem• of developin~ ~ountrie•. 
It i• aimed pri .. rily at people without previou• •icrocomputer experience who wi•h to gain a 
broad overview of the technology aa well H to develop skill• ~n the uH of aelected 
c011mercial •oftware pack•&••· 



- -} -

Tile workshop. held at the Food Research Institute on the Stanford caapus. is a 
combination of general lectures on the topics listed below plus intensive "hands-on" work 
with the coamercial packages indicated. l\ machine will be Frovided fo::- each student to 
ensure that participants will havt the oppoi:tunity. nut only to learn about thP. latest 
software and hardwar~ developments. but to gain a vorlting ~nowl~dge about microcomputers upon 
which subsequent self-teaching efforts can be built. The identification of proble.,; and the 
application of software packages that will be discussed draw on extensive experience witil 
microcomputers in Egypt. Kenya, Porcugal. Sudan. Tanzania, Zambia and Zimbabwe. 

Topics include: 

Introduction to Microcomputers Potential (and ?roblems) for Improving Policy 
.i\nalysis and Program Management in Developing Countries 

Microcomputer Components Rudiments of llJlrdware • •)r,erating Systems• Languages, 
Software Systems and Communications 

Spreadsheets - Planning and Budgeting, Project Analysis, Food Management, Ma~rc 
Proj 0 cts: (Lotus 1-2-3) 

Word Processi 1g - (;etting Information on Paper. (Wor !Star) 

Data Base Management Systems Inventory 
Collection and Analysis, Project Monitoring: 

and Expendit-..::-e 
(dllase 111) 

Control, Survey Data 

Project Management Software - Project Planning. Project Management (Harvard Project 
Manager. Microsoft Project) 

~c::rnuni-.:ations and Local Area Networks - Linking Peripherals, Acc£ssing and :;oaring 
Data Between ~icros and Between Micros and Mainframes 

Software Integration Lin~ing Packages Thru Co111111on Formats (OIF, SOF, EASIC), 
Integrated Programs (Ashton-Tate's Framework. Lotus' Symphony) 

Software for Quantitative Analy~is - Statiatics, Lin~ar Programming (Hicrostat, Micro 
TSP, LINDO) 

Further information may be obtained by i:ontacting Professor Carl H. Gots<.h at the Food 
Resear'h Institute. (Telephone: 415-497-0693~ Telex: 348402 Stanford STN; 
~~ble: FUOUKES). 

C'lmp·Jters and pol icy tor Jevelo'>a:fmt se111inar 

The Institute for Technology Policy in Development of the State University <•f New York 
{SUNY) in co-operation with the International Lav Institute (ILI) is presenting its first 
sem•.nar on computers and policy for development on 23 June - 2 August l91S~ at Washington 
(ILL) and Stony ISrook, New York (SUNY). The course is designed to give a comparatively 
sh<>r•, intensive training for middle ano upper level planners and managers to prepan: them 
fer dedlir~ ~ith the economic and social consequences ot the impact of computer Lechnologie~ 
on the economic well-being of all conntrit:£. The syllabus will include an overview ot 
computer tcchioologies; development applications of computers; social and economic impact• 
of compu~eis; tnc ~orld c~mputer industry; evaluating national potential for computer 
technolo~y devr'.opment; negot;,aring 'omputer technology transfer; national computP.r 
technology policy iormulation and implementation. A visit to a Ct,mputer labor'ltory will 
provide part~cipants with hands-on experience with computers. 

For further information get in touch with the Computer Semir.ar Administration, lLl, 
1920 N Street, N.W. Washington O.C. 20036. 

NEW DEVELOPnZ~TS 

IBH; Mainframes in 1990 

This forecast is based on an analysi1 of three factors; the needs o( IBH'• large 
cultomers; the potentials of technology, particularly the kind• most fa111iliar to IBM; a11d 
lbH' s •elf-interest. A~though the forecast is unlikely to bP. corrf'ct in every detail, 10e 

heli~ve its overall direction is accurate. 

• 
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&y 1990, IBM will ha~·e evolved an integrated architecture encompassing all its multiple 
prod•act lines. This architecture will be based on the following components: 

The SNA overall c\lllaunications architecture, 

The Dl:A document ~ontent architecture, 

The DIA document interchange arc~itecture, and 

Office and factory-floor local area communications architectures. 

These intP.grated architectures will operate under an evolving HVS/ll umbrella with 
VH/ats p!aying an important ro!e for i••terfacing end users. According to its 
February 23, 1984 guideline statement, lBH does not intend to implement these facilities in 
DOS/VS~. Therefore, by 1990 ve expect DO~/VSE will have been staoilized and its use will be 
declining. As the primary host operating system, HVS/XA is expected to be able to operate on 
mainframe systems composed of a variety of functional subsyste~s. The stabilized versions of 
DOS/VSE and the then-current version of VH/XA will thus remain operable as job entry 
subsystem (JES) .Jr application processors under HVS/XA. The ISM modular mainframes vill also 
permit IBH processors with older architectures to operate as subsystems. This will be 
especially useful for custOJ1ers vho resist conversiJn to the new architPcture systems. 

Within this overall ai-chitectural fra•ework, DlSCSS will be primary s•:!>system for all 
docU111ent filing, search, retrieval, and output functions. While initially text-oriented, 
DlSOSS is expected to evolve to have a ~ull spectrum of integrated storage and retrieval 
capabilities, including ones for image, gtaph1cs, and voice (both limited voice recognition 
and speech sr!'thesis). DISOSS is expt!c.ted to provide compatible, revisable form document 
storage and interchange facilities for '>il of liJH's offic.e automation syste111s. PROF!> will 
continue t.J evolve (under DISOSS) as an easy-to-1.1se end-user subsystem in the evolvt!d VH/XA 
environment. Its functions vi ll be enhanced to encompass full revisable text interchange 
among the IBH m11ltifunction wor'kst>1tions, as well as enhanced forms of the professional 
office automation functi"'ns it currently supports. IBM's 1990 mainframe, then, "'ill still 
play a cP.ntral r~le in its overall architecture. It will be central file manager and ~vitcn 
not only for data, but for objects ir otr.er media, and will of course retai.1 its ori6inal 
~ole as a large scale batch ant interactive processor when job sizes exceed the capabilities 
of retvork nodes. ily 1990, ctie electronic componPnts available to llSH for use in its 
mainfrdmes will cost no more than one tenth of current prices. Semiconductor memory c.hips, 
the la\·gest of which nov store 26l,OOO bits of information, will by then be storing l million 
to 4 million bits in the same area at about the same cost. 

The cost of logic will also be lower. The lb-bit microprocessors nov usP.d in most 
person~l computers have just passed the $10 price level; by 19~3, they •hould be approaching 
~l each. Similarly, 32-bit microprocessors with approximately four times the computing power 
will h•ve dropped below the $10 level and wiil continu~ downward. T\,ese will be widely used 
throughout U:H 1

11 mainframes, and the still-needed higher-opeed logic chips will also cost 
ltss. 

Speed may improve fivefold 

Speed may prove to be somewhat mo.·e .Jf a constraint. Faster circuits r"quire denser 
packing of circuit functions on the 111icrc.chip1, an arrangement that creates problems of 
sign&l strength, heat dissip3tion, and quality control. Gallium arsenide should be available 
as a substrate, however, togetber with smaller feature size and better cooling for silicon 
chips. We expect a~.Jut a fivefold improvement in the speeds of the fastest routinely 
available electronics, and even higher performance with new technologies. To cake advantage 
of the low-cost but relatively low-speed components that will be available, IBM's mainframe 
syetem of 1990 will contain multiple proceuora dedicated to specific functions. t:ach 
proceuor will contain .a very large cache (in exceu of l KB} that will in effect be a 
lootely coupled mun stora1g~ facili:y. The specific function of each proceuor, e.g., the 
instruction set co be ptoceued, will ua.,ally be deLrPlin~d by alterable microcode. ThP. 
processors will co-unicate with one another via me•••&•~• and data bloc.ka in standard form, 
regard less of whether the content i1 a program, data, digitized text, image, or voice. The 
processors will ~lso be able to back one another up, should any one ol them fail 
(faii.-safe). Fau .t toluance will be available both at the 1ystem level and at the device 
and component I :vel to accon11odate the increa1ing demands of u1er1 for high 1y1tem 
avi1ilab1lity. U1er.a will be able to choose Jegreu of increaud coat to c.btain increased 
level• of fault tolerance. The largest mainframe model• will be capable of aupporting up to 
lb ~eneral purpoae proceuora a• well a1 uveral 1pecial purpose processors. Smaller me1nbers 
of the mainframe product line will be able to SUFport fewer and lus c.1pable proceuing 
subsy1tem1. 
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This -inframe-federated functional subsyatea architecture will ewploy a iil>er optic 
••~u ~4l& bus t.c> inl..~1:t,;uuuc'"-t the v.-riuuo f~a.~:ic-:l:t! e le:!!ents • and p·-C'~ .. bly a separat~ 

control bus. 

Among the various optional functional subsystems offered in the product line will be; 

Several sizes of input-output processors. 

Relational database processors and buffered file processor•. 

Application processors (for various programaing language envir~nmente). 

Array processor modules. 

laage processors. and 

Expert system •adules. 

Hany of these aodules will have hardware architectut"es specific to their intended 
tasks. Other will be software/microcode variants of tlae standard processing aodules. 

The input-output processors' sizes and characteristics will vary. including the 
capabilities of conventional channel groups and als:> new high-•p~ed communication 
con:rollers. Among the• they will be capable of coamunicating with several kinda of attacned 
cc-unications facilities and of switching messages between terminal• (whether they contain 
data. text. digitized images. or voice). They will also control local batch input-output 
devices such as line printers• and existing DASO controllers if file processurs arc not 
used. The application processors will be dedicated to particular computational 
environments. ~oae will be oriented to direct execution of prograas written in specific 
progra-ing languages (for example. COEOL or FORTkAM), while other& will support 
problem-oriented languages (for simulation). Still others will run the a ftware of obsolete 
machines. The ocientation of :?ach applil::ation processor will be specified by alterable 
microcode; within limits. the processor orientationa can be changed via the supervisory 
processor to meet different workload requirements. The database and file processors will 
evolve especially rapidly. bas~d on evolution of the cache disk coatrollers (3880-21 and 23) 
and on hardware to support proc~saing of relational databases. 

Also available for different kinds of applications will be apecial~zed versions ot file 
processors. Text. voice. and graphic data will be stored in the same database• as 
computational data. with unique query. search. and report generation routines to account for 
the special characteristics of the data processed. One type of specializf'd file processor 
will emphasize high throughput to handle 1 1 000 to 5 1 000 file updates per second. (loday•s 
largest general purpose computers have difficulty handling more than 1 1000 updates per 
seconu). This processor will involve sophisticated computer control to stage data up and 
down a hierarchy of storage devices with diff~rent access speeds (in accordance with patterns 
of use)• and to handle a variety of storage devices arranged in parallel for simultaneous 
access. Such high-throughput storage systems will be useful in centers with the largest 
processing networks. Other types of file processors will emplo;r less structured 
methodologies so that associative or content-related inquiries can be made. These leas 
structured file processors will be useful in offit.e applicat,ona or researcn 3nd 
inforaation-re~rieval applications. They will be usP.ful in collecting and ntrieving a 
variety of text and graphic .. urials. as well as data from a number of aourcea 11ot subject 
to a comDOn structure or indexing 1y•t-. Su<:h unstructured file processors are likely to 
evolve from the relational database software now available as program• for use in 
conventional compute~•· They will eventually employ arrays of microproce1aora that will make 
exhaustive searches of large databases practical for the first time. Other version• of file 
pro~e1aing systems are possible for such things a1 voice or graphic information (which may be 
sto.ed in nor.coded foru). ln the late 1980s and early 1990a 1 some processors will nave 
special architectures adapted for artificial inte~ ligence and/or data-driven applications. 
In 1990, lBM will offer a broad .~amily of these 110dular systems. This family will be headed 
by a tigntly coupled confederation of very hiah speed general and 1pecial purpo•e processors 
with an 1ggregate procesain1 power of over lOOOMlPS; the low end will extend down to 
workstations with proce1sing power of approximately lMlPS. 

l~M's current ir.:inframe product line is characterized by two distinct pricc/performan~e 
levels. At the low rnd (4300) • the aystHI average approximately $150/KIPS (one thouaandtn 
HlPS>. At the high end (308X) • the ay1te1111 average approximately $250/ltlPS. According to 

' these price/perfor11ance trends, we project that in 19'10, the low-end sy1teP11 will be priced 
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at approxi-tely $20/KIP.1 and t.he high end at approximately $80/KIPS. The small systems 
pricini advantage will pri.arily be due to the lover performance components needed at tne low 
end of the -inframe li:le. and the higher level of manufacturing automation that can be 
applied to production of smaller systems. Thec.e prices are el".clusi.ve of separately priced 
system programs. By 1990. most IBM mainframe users "°ill likely pay more or a life cycle 
basis for system programs than they do for hardware. HVS/XA will form the primary system 
software environment for IBH mainframes in 1990. The current HVS/XA product will, however. 
be significantly modified betv~en now and then. Host of the changes will take the torm ot 
additional and enhanced capabilities. IBM will be ~areful to change t.he existing program and 
JCL interfaces as little as possible to minimize customer compatibility and migration 
problems. 

We expect the major tflS enhancements t.o include 

The addition of more functional subsystem capabilities, 

The addition of autonomous monitors t.o operate t.he various functional subsystems. 

The migration of increased amounts of code i~t.o t.he microcode of t.he various 
functional sub3yst.ems. 

These enhancements vil l be needed because t.he operating systems accompanying modular 
computers must. alao bt..:ome modular. Already, MVS/XA is undergoing a long-term, gradual 
transition from an easily identified, integrated collection of software to modular software 
and microcode-implemented set.s of elementary functions whose major purpose is to allocate and 
control subsystem resources on a millisecond-by-mil1 isecond basis. Since the user and his 
application software are far more sensitive to changes in the operating system than they are 
to changes in the harciware, this transition has to be a long and gradual one. avoiding major 
discontinuities or conversions. whenever possible. 

Microcode assists a trend 

Microcode assists have appeared primarily to speed up processing. Although many of 
these assists are not necessary for operating the system, a trend toward making the assists a 
prerequisite for higher-level software is beco~ing more marked. System interfaces are 
beginning to disappear from the user's view. i>eing replaced by easier-to-use, 111ore logical 
interfaces in the higher-level suppor! ooftware systems. During normal operations, ~he 
operator's interaction with the system "'ill be primarily to mount and dis111<>unt removable 
printing and storage media. Other interactions will take place only in the event af ·~ii•Jsual 
situations like the failure of one or more of the major co111po11ents of the system. !lost 
operators, except tho11e involved with physical media, will probably be located 1n ..... 
C1perat.ions control center away from the computers. Expert system component.& such as IBM's 
YES/MVS will be used to implenaent overall system scheduling and configuration policies. 
These operating systems will be completely self-sufficient. Other than management-level 
priority setting, they will require no human intervention. Within the computers, operations 
will be almost completely implemented in microcode of one type or another; the remaining 
software wil I function priurily at the supervisory level. Any modifications made on the 
operating sy~tem will probably void any system warranties. 

We anticipate that existing database management software will continue to evolve along 
with the filf' procl!llOU di1cu11ed above. Emphasis will he on integrating the DBMS with 
other sof t01are to form a unified applications development and operations environment. In 
addition to the DBMS, four important parts of this environment are the data dictionary, the 
application generator (for producing transaction processing programs), the end-user language 
for ad hoc inquiry and small datal.:!•e applications, and the extract •elational database 
system. Downloading of data from the mainframe hierarchical and/or extract relational L>HHS 
to personal computers and back again is already a reality; this facility will be enhanced in 
the coming years. RelaLional database systems will evolve quickly over the nex~ .,_.v,~ral 
years, now t:hat UB2 and S~L are mature products. They vi 11 be used as accessory OHMS for 
mainline hierarchical UBHS systems (and sometimes as the main system) in mainfra111es, as well 
as in file processors for offices. 

lly 1990 lliH's hierarchical database IMS (LiC/OH) will be mature. lly that tirue Llt;SL>L/1 
is expected to be the primary system with IMS Ot;/Dll relegated to a secondary role. ln many 
cases, however, DB2 or a aur.cesac>r product will be the pri1118ry database system tor at leaat 
moat new applicatio111. By that time, moat of the C:Jrrent relational database inefficiencies 
will undoubtedly have been corrected or will be unimportant. ~here 082 does not have the 
primary role, it will be heavily used as a n1ajor profe11sional computing and office a,•tomation 
ddtabase. ln this role it will contain data t" tracted and/or summarized from the man UL/I 
corporate databs1e1. Such dat11, which are 11.1uc.h more u1;eful to mos! end users, wi 11 form thl' 
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basis of most non-operational applications. The use of such an extract database will have 
the effect of protecting the security, usability, availability, and integrity of the main 
operational databases. Integrated Jevelopment environments orienled toward data dictionaries 
will be heavily used. These environments will contain a 1ature set of integrated 
development, project manage...ent, and documentation tools. 

4 GL will improve by 1990 

fourth Generation languages will have been improved significantly by 1990. They will be 
~m~loyed primarily [or user-driven systems where their efficiency and self-structuring 
!imitations are rJre than offset by their advantages of ease and speed of development. The 
primary reason fJr using these packages will be to obtain greater user satisfaction with the 
finished systera than can be obtained with other development methodolo~ies. By 1990, 
profe~sion~l computir.g tools will have proliferated. The emphasis in these tools will be on 
informotion retrieval and management, rather than on number crunching. Compatibility and 
interaction between the workstation environment and the mainframe environment will be 
stressed. Many applications will be written in two or more parts, with each part intended co 
run in a d,fferent environment. IBM will continue to stress professional solutions that 
involve the use of mainframes. Development tools will be provided for professional mainfrarce 
progra111111ers so they can set up menus and batch work-streams for workstation users. In turn, 
these users will lead o:her users tnrough the more complex workstation applicat~ons w1tnout 
long periods of user training. We also expect expert systems from IoM to be of increasing 
importance for specializ:ed applications. These systems will not be in widespread general 
purpose use by 1990, but will be important where they can be successfully applied. 

These changes in mainframe architecture and price performance will have significant 
implications for users' information processing systems. Special-function-oriented mainframes 
~ill be common with significant capabilities in one area, such as file proce~sin~, and little 
capability in another area, such as scientific computing. Thus large users will be ahle to 
economically configure special purpose processors that can be distributed to departmental 
locations without special environments. The new architecture will also allow mainframes to 
oe incrementally updat~d and enhanced with the specific modules required. Complete computer 
systems wil. rarely be replaced. Modules will \:ften be replaced, however, and 
plug-compatible, specializ:ed modules will be offered by small vendors. The significance 'Jf 
the~e 1990 mainframes to the industry's competitive structure has yet to be determined, but 
it appears that as many doors will be opened as are closed. (By Norman Weiz:er ard Frederic 
Withington;* published in Datamation, l January 1985. Reprinted with permission of 
DATAHATlONr mai;az:inec copyright by Techn; cal Publishing Company, A. Dunn and Bradstreet 
Company, - all rights reserved). 

ilow to grow diamond semiconductors 

The National institute for Research at 'Isukuba (Japan) claims to have formed t;1e .Jrld' s 
largest industrial diamond weighing 0.7 grams. Two grams of carbon were held at 60 kBar at 
l)Uo0 c for a week to make the atone. 

Another carbon-based technology under dev~lo:;,ment is the coating of substrates with a 
layer of diall'.ond. The coatings are laid down on a substrate such as silicon by exciting a 
mixture of methane and hydr '>gen with microwaves. The technique, cal .ed chemical vapour 
deposition, is likely to be ta;..en up by the macnine-tool industry to .:reate harder cutting 
eJges. The syntllesis, texture and properties of these layers are being investigated to 
develop new semiconductors, heat sinks tor very large scale integration (VLSI) circuits and 
photo-luminescent sources. Researchers also suggest that doping diamond with boron and 
nitrogen may lead Lo a VLSl that can go on workirtg quickly at high temperatures. (The 
~conomist, January l9d5) 

Kere comes the fastest chip o~ earth 

The first time that Lester f. Eastman went public with his notion of a "ballistic 
transistor," all heil broke loose. "l felt like Custer at Little Big Horn," recalls che 
Cornell University electrical engineering rrofessor. ~cienrists attending the 1981 

* Norman Wei.ter it a senior me!l'ber of the consulting staff at Archur D. Little Inc., 
l--lmbridg'!, Mass., where he apecilli.tes in technology foreca11ting, inf<:r'11ation proceasing 
sy•tem design, and strategie11 for part1c1pdn:e in the information procesaing industry. 
During hi• 2S year• in the dp indu.ery, he has ilP.lp~~ duign three generation• of 1y1tem1. 
Tl'<I Witn1n~ton ia a 'lice presid~nt of Arthur lJ. i..ictle Inc. A longtime UATAK>TlOtl advi1er, 
h·' h.u written four book11 and over Jo arti.clea and ~·isyLr>-



.... 

- 1 3 -

technical meeting completely lost their cool, he says. "Some people were standing up and 
shaking their fists and shouting, 'You're crazy."' fastman's t11eory got that ki'ld of 
ripsnorting response because it flew in the face of all that was then known about 
semiconductur behavior. He figured that if a transistor is made small enough, an electron 
can shoot straight through without any impediment: A point will be reached when the 
electrons that carry signals won't collide witn any atoms in the semiconductor material, 
something that happens in conventional transistors and slows them down. The ballistic effect 
will be similar to a jet passing through the sound barrier. lf Eastman is correct - and a 
growing body of reo;earch data now supports his thesis - transistors will one day switch on 
and off 1-.-indreds, maybe even thousands, of times faster th3n today's fastest devices. These 
ballistic transistors are likely to yield a whole new generation of 3.iperfast computers, 
satellite systems with greatly increased communicJtions capacity, and vastly improved radars 
that will be able to spot far smaller objects at much greater dist~nces than they can now. 

Ultimately, some scientists predict, ballistic transis~ors will make possible computers 
that are fast enough to tackle problems that stump even today':1 bi~gest systems: accurate 
global weather forecasting for weeks and months ahead, or simultaneous voice recogniti~n and 
translation. Because of such potential, scientists at leading laboratories in Japan, Europe, 
and the U.S. are racing to develop the first ballistic transistor. (Science & Technology) 

Japan superconducts JJ development 

When it comes to develo;>ing superconducLive digital integrated circuits for po.:ential 
computer applications, the accomplishments of Japanese researchers dwarf those of others 
currently working in the field. As a U.S. government task force report on the topic last 
year noted, the Japanese have devised several superconducting logic families, set new records 
fo~ logic-circuit speed, developed both lead-alloy and niobium-based fabrication 
technologies, and demonstrated large-scale integrated logic and memory circuits. Only IHM 
Corp., which nas shut down its superconductive mainframe etfort, can boast ut comparable 
achievements. One of the latest examples of Japanese prowess came at the recent 
lnternational Solid State Circuits Conference in New York, where NEC Corp. reporte'1 on a 
4-by-4 multiplier that relies on H50 Josephson junctions configured as 250 gates. Fea~uring 

an execution time oc 280 ps, the multiplier achieves speeds that are some l'+ times qu1cKer 
than the fastest comparable gallium arsenide circuit yet reported, researcherf say. 
Extremely fast memory circuits have als~ been produced. The Atsugi Electrical Communication 
Laboratory of Nippon Telegraph 6. Telephone Public Corp., for example, has reported on a 1-K 
lead-based Josephson memory chip that exhibits a 3.3-ns access ti:-e, with gate delays of 
4.2 ps, among the fastest ;n the world. NTT has an estimated equivalent of 40 full-time 
researchers working in the field in an effort that is completely separate from the 
supercomputer program sponsored by Japan's Ministry of Int!rnational Trade and Industry. An 
additional 40 researchers are believed involved in the latter progral!l at NEC, Hitachi, 
Fujitsu, and at the government's Electrotechnical Laboratory. Th~ eight-year supercomi:iuter 
project is ::-eporteJly funded at between $100 and $150 million and is examining severa~ 
technologies including conventional silicon, hi&h-electr ... n-mobility transistors, and 
Josephson junctions. According to Hisao Hayakawa, chief of the laboratory• s Fundamental 
Science Section, a decisi11n on which technology to use for the p!'oject will be made by the 
end of the first quarter of next year. Though much early Japanese work has involved use uf 
le1d-based junctions, the emphasis is shifting to refractory materials. The Electrotechnical 
Laboratory is concentrating on niobium nitride junction~. and has cur!ent goals ot producing 
1-K and 16-K memories with access times of JOO ps and less than several nanoseconds, 
respecti\lely. NEC is also working with pure niobium, which it currently preters to niobium 
nitride because pure materials are easier to oxidize during the fabrication process. lf the 
laboratory has success with niobium nitride, however, NEC researchers say they will liKely go 
that route. 

Even if Jo1eph1ton junctions don't make the cut for th•! supercomputer project, Japanese 
researchers 1tress that work in the technolo~y is air:ied at the long term and will probably be 
continued. This i1 in contrast to tne previou1 ISM effort., which appeared to be ainied '1t 
producing a 1uperconduc t ive-ba1ed computer by l 91lb, point11 out Kazuo Ayaki, who is genera 1 
manager at the Microelectronics Research Laboratories or Nl::C Corp. At the same time that l.HM 
terir.inat"d its effort in September 1983, tlte firm said that a probable two-year delay in 
developing a high-1pee<! 4-K cacha memory chip w'luld put tho: project too iar behind schedule 
again1t rapidly advan·ing conventional chip technologies. For a twofold-to-~hreefold 
performance edge over , onventional '1achines, in1teaJ of the fivefolc-to-si.x~old advantage 
originally env i1 ioned, LBH decided th! e Hort to deve loj> a Josephson-based c'mputer was not 
worth continuing. But 1BH ia working on u three-terminal Josephson chip thar could be useful 
in future computer application1, say• Alex P. Halozemoh, manager for magnetism and 
superconductivity at IBH'• Thoma• J, Wat1on Research Center. Hitachi has already built a 
highly experimental three-termir.al 1uperconduct ing chip in iii icon. (Reprinted from 
F.lectronics Wuk, 25 February 19d'.,, (c) 1985, !'icGraw 11111 Inc. All ri.ght1 reserved), 
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Etching advance could lead to lover costs 

A researcher trom the University of Nev South Wales, Sydney, has developed a vacuum 
chamber for etching VLSI circuits on to silicon wafer~ vhi~h promises to dramatically boost 
the yield, spEed and accuracy of chip production. Already IBM and RCA in the US are running 
tests on their ovn working prototypes of the nev chamber, designed by Ur. Chris Horvitz., a 
researcher with the Joint Microelectronics Research Cer.tre (JM&~) and NSW University. 
Unisearch, the uni~ersity's marketing arm, has applied for patent protection for the chamber, 
which is claimed to be at a definite l'lllrketable stage. The US firas, particularly PCA, 
apparently built their prototypes by following details in a research paper written by 
Dr. Korvit:r., published in November 1~33 by Ap~lied Scientific Letters, as well as a follow up 
paper presented by IJr. Horvitz. to a conference in Nev York last June. One local company 
which is not traditionally invoived vith hi-tech products, particularly mic :oelectronics, 
approached the univercity and has carried out detailed discussions vith Uni-search re&arding 
manufacturing. Dr. Horvitz. said that VLSI etching ••chines normally cost around $Al20,000 to 
~50,000 for vhat he claims is a rather simple device. "What is sophisticated is the wafer 
handling robotics, and l haven't made any innovations in that area." A conventional 
di·y-etching chamber consists of an al1.1111inium box vith a hole where a vacuum puaap is attach~d. 

The anode is the box itself and the cathode is a separate electrode situated on r:1e 
bottom of the box. Conventional techniques rely on a plasma discharge to etch the circui~ on 
to the silicon. The key to Dr. Horvitz' s vacuum chamber is a third electro.ie, placed ir. the 
top of the chair.!.>er facing the lover electrode and electrically connected tc• it. This 
arnmgement provi~es a hignly concentrated and accurate discharge which etches the VLSI 
circuit, already masked on to the silicon uafer vith phato-resist. 

When the silicon wafer is in position on the lover electrode of the chamber, the v•cuu~ 
vump empties the chamber a;1d gas as low pressure floods ir.. A radio frequency voltage is 
then applied to the electrodes and the circuit is et .. ~!>d on to the wafer. A typical ci'.ang~ 
is delivered at lJHHz vith a povec 2KW. The use of RF voltages for etching cir<:uiU vita: a 
hollow cathode ar,angement is claimed to be unprecedente~. Dr. Horvitz. also claims that ~he 

discharge from the cathodes, r~ther than a single cathode, is so intense it boosts chem~csl 
reaction in the process which results in etching lO to lOO times faster than plasma met!1ods. 
"There is PR incredible discharge between the electrodes. They seem to concentrate the 
discharge into a fireball," he said. The improved accuracy of the chamber is also expected 
to boost yields of •:;..~I chips in mass-production. Dr. Korwit:r. said that rejects in IC runs, 
generally around 50 pe~ cent of the total run (s0111etimes higher) are normally due to etching 
inflexibility, in that the wafer can only be etched with one etching angle. (Electronics 
Weekl.r.) 

Development of Bioelectrcnics 

Hitachi, Ltd. will form a biotechnology project team by mobilizing more than 200 
research and development staff. members. The subjects of the project range from gene 
recombination to mass-production systems. The project is aimed for developing and supplying 
various techniques making biotechnology industrialization possible, machinery and equipment. 
Furthermore, the company plans to de~elop these techniques into bioelectronics, in 
preparation for the production of bio11ensora and biochips. Electronics manufacturers have 
been malting approa..:hes to biotechnology rapidly. An active attitude of Hitachi, Ltd. is 
noticeable, together with that <of NEC Corporation and Hataushiu Electric Industrial. The 
development of biotechnology-related products is expected to proceed at a quick tempo in 
consideration of the scale of potential technical capability. Biotechnology will expand from 
pharmaceuticals and seeds to industrial needs. Hitachi, Ltd. has produced many culture cells 
and plants !or producing antibiotics and amino acids since the end of the Second World War 
1#hen it first developed a large scale culture cell for penicillin production. Also in the 
field of analysis, the company has supplic' liquid chromatograph•, gas chromatograph•, amino 
acid analyzers, electron microscopes. Although biotechnology support equipment has been 
m.tnufactured formerly, 1ocial needs of biotechnology are now expanded, centering on 1enetic 
e11gineering. Biosensora and biochips as key devices are now in a stage of research and 
development. Incorporation of biotechnolo1y into electronics is an important develop1Nnt 
subject for tke next 1eneration. The company has already studied technolo1ies for colony 
tr.tnsfer units, auto .. tic measuring equipment for protein components, hi1h-speed separation 
col11111na for physioloaically active 1ubata11cea, precision automatic control culture units, 
high-efficiency fluidized bed type bioreactors, and enzyme i .. obilization. A1 the next step, 
bioelectronica related products such as robot parts will be developed. (l;hemical, ~conomy 
and Engineering Revi• •, December 1984.) 

Bipolar IC h. "•'-r,. .1ng Technology 

Sony' announced that it h•s developed a new technique for the manufacture of bipolar lC'a 
(integrated :1rcuit1). Samples of a television tuner lC that is made using the new 
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technology were shipped in Octobe• 19S4. By using this technique, the process for making the 
bipolar IC can reportedly be reduced by 2 7 per cent, and h ;_gh density integration can be 
easily achieved. Sony plans to adopt this new technology in the production of its bipolar 
IC' s. The technique (high planar) tor manufacture of the new bipolar u; involves the 
inje.:tion of ions into a semiconductor wafer iaaediately after the wafe• has been exposed 
using~ mask aligner (an exposure devic£ that is used in the manufacture ot semiconductors), 
and the subsequent formation of a layer ~f impurities. Until now, an etching device was used 
to remove portions of an oxide film and impurities were then injected to make the impure 
layer. However, Sony has made it possible to i11sert the ions directly by making the impure 
Layer 50 per cent thinner for lov voltage (5V) applications. Using this meth&d, most of the 
etching procerlure can be omitted and the upstream process of forming the electronic circuit 
on the wafer can be reportedly reduced by 27 per cent. Also, due to the simplicity of the 
process, IC production is more efficient and even IC's with a high degree of integration have 
a yield of ~5 per cent. (Nikkei Sangyo Shimbun, in Japanese, 9 October 1984.) 

Sandi~'s self-developing polymer materials point to cheaper, better computer chips 

A novel class of silicon-based polymer materials that "self-develop" upon exposure to 
ultraviolet light has been discovered by scientists at DOE' s Sandia National !..aboralories. 
The discovery, th~ scientists say, could eventually eliminate several costly and troublesome 
steps in the manufacture of microelectronics circuitry on silicon chips. This, in turn, 
could learl to co ... ercial computer chips that cost less to make and are more free of defects. 
The development also points a -,,ay toward simplified manufacturing of Very Large Scale 
Ir.cegrated (VLSI) circuits with line widths of less than one :uicron - a goal of circuit 
designers desiring to pack more electronic co;aponents into less space. Patent applications 
have been filed in the United States and a number of other countries. The macerials are a 
new class of ~olysilane copolyaner consisting of long chains of two kinds of simple units, or 
monomers, based on silicon. The polymers have a silicon-silicon backbone and various organic 
side groups bonded to the silicon backbone. They can be syr.thesized frum inexpensive and 
readily available chemicals widely used in the manufacture of silicon rubber • • • (DOE [US) 
This Month, January 19d~.) 

Laser light increases computer's capacit;· to think 

Alex Szabo, a physicist with the National Research Council (NRC) in Ottawa, has 
de~eloped and patented techniques wh:ch some consider could revolutionize the computer 
industry and create a business worth literally billions of dc:.llars within the next decade. 
His discovery, "optical hole-burning", wtoich was an off,.hoot of his 15-year investigati-:>n in 
an esoteric field known as "the laser spectroscopy of solids", may be used to construct a 
powerful and sophisticated computer memory. While the earliest co111puters worked only with 
numbers, computers today listen co language and shuffle text. At their deepest level, 
however, even their "non-numeric proc:assing" capability still uses numbers. 

The "fifth generation" machines of tomorrow will not seem like mathematical drudges to 
their u&ers. Such machines will be asked to reason, to learn, snd to perform billions of 
operations at incredibly high speeds. User-friendl, abilities will include comprehending and 
translating spoken languages, and reading maps, photogrs?hs and handwriting. Researcher& are 
agreed that fifth generation computers will almost certainly rely on innovative computer 
architecturt! known as "parallel processing." ••• Parallel processing is already found in 
Canad&' s Cray-1 supercomputer, a "fourth gt!nerat ion" computer inaugurated in Honlrea l in 
February 11Jll4 as the country's central weather forecasting ci.>mputer The nu111ber oi 
calculsti<>ns i11 extensive. t:ven tor supercomputers like thoi;e in Honlreal with 
lightning-fas. speed of 50 million arithmetical operations a second, a tt!n-day weather 
predictiun takes seven hours of computer timt! and involvt!s in the: ordo:r ot lo20 
calculations. 

Dr. Szabo is one of many experts who suggest that the complexities ot lull parallt!l 
processing may po1e intractable proble11s for c&:11puters based on Pl!t!:ctronic circuitry and that 
optical computer11, where beams of light replac!t!: circuits, may be tht! only t.:aut..l!t!: way ot 
building such advanced capabilities. For l>r. Szab<>, his puwerful optical mo:llk>ry is lhe firi;t 
clear demonstration of this potential, and promises tu providt: the 11tor11ge Cdi'ilClly r.:11uireJ 
by parallel-processing architecture. His invenr ~on is based on the funJdmelll.tl 1>hy11ical 
properties of m.ttter and light, A prism, fur t.Xilmplt:, de11101111tr11tt:» lhat 1ounli1111t contain» 
the rainbow of colours or frequencies which 1oake 1)p tht: visible:= "P"'ctrum. 'lhu,; a lt!ilt 
appears green becau11e its chlorophyll reflect11 bd.:k the gro:cn li~ht anJ all .. .,rt..·; lhc: utht!C 
visible frequencit>s. At the atomic level, the intcr.icr.ion ut lic;hl a111I 111att.:r i11 1aort! 
co1aplicated. An atom can be considered to consi11t •>l a nuc1.,u11 11urr.11.n<1.,J l•y c:l.,1.t1un11 in 
di•crete orbits or energy levels. If an electron is givt!n th•! prt:c 1,;,•ly "''''•!•. r .111111u11t 1>i 
energy, lt will jump to a highet ener6Y level, all:.nrbin~ rh" ... r1vdt111i'I ,.11.,1,.;y 111 ti ... 
proce••· lt is huwevt:r unat,ablt! at th~ hljolht:r •!llt!r 1H 1.,vel. Wht!.1 al ,.,11., l•-1.k '" 1t~ 



ground state or original energy level. it gives off the energy it absorbed in the fora of 
light. The precise frequency of this light will depend on the difference between the two 
energy levels. The clearest everyday demonstration of this is in fluorescent 1-ps. where 
electrical energy pushes electrons to a higher energy level and they emit light as they fall 
back. Dr. Szabo's optical memory relies on these basic physical principles of the 
electromagnetic spectrum and of atomic absorption and emission ••• 

Within the past couple of years. memories have taken a leap in storage capacity, with 
the introduction of video discs. These can store a~out 100 times more data per 
square centimetre than magnetic media. The bits are recorded by literally burning pits about 
one micrometre wide with a laser in a thin metallic film layer on a plastic or glass disc. 
But even this most advanced of current storage technologies pales in comparison with the 
capacity of as much as l,GOO trillion bits per square centimetre made possible by Dr. Szabo's 
invention. According to Dr. Szabo, "this memory wi.11 be as much as a million times bigger 
than conventional memories and will undoubtedly completely change the computer game". The 
1,000 trillion bits which could be stored on a fingernail-sized square centimetre of material 
in such a memory, he points out. surpass the 100 trillion bii:s estimated capacity of the 
entire human brain. Dr. Szabo predicts that computers with such memories will eventually be 
impossible for humans to program. They will require the development of a true learning 
algorithm or self-progra-ing capability. And such computers. be saya, will be the first 
true examples of artificial in~elligence, of machines with the ability to learn from 
experience as humans do. In short. Dr. Szabo's memory -y not only aid the development of 
fifth generation computers, it may require them •••• (Ca"ada Weekly. 16 January 1985.) 

Power ICs 

Today, solid-state po..,er switches are discrete devices that mount on circuit boards 
together with control logic. But indications are that the discrete solid-state switch may be 
supplanted by a new breed of power integrated circuit (PlC) in many applications. This 
component combines high-power solid state switches on the same silicon chip with the logic 
circuits that control it. The arrangement provides more 1·el iab le voltage, current, and 
temperature protection for power switches. And some PICs contain enough built-in 
intelligence to send and receive data over transmission lines. 

Techniques emerging from laboratories nuw make possible an increasingly large array of 
new PlCs. The automotive industry is the primary driving force behind the burgeoning 
technology, but other industries will likely reap equal benefits. Power ICs, for example, 
may allow the multitude of loads in an automobile to be powered from a single bus, and to be 
turned on and off with coded signals from a central r.aicroprocessor. But PlCs also promise to 
revolutionize the desiga of motors, controls, and the distribution of electricity in homes, 
offices, and factories. 

A wide vadety of techniques are becoming available tor fabricating PlCs. Some are 
based on bipolar processes, others on HOS. But the moat recently built chips combine these 
and other techniques. A single PI<.: now can contain small-signal and power bipolars, OHOS, 
CMOS, and high-voltage CMOS componer.ta, power HOSF~Ts, SCRa, and triacs. Both vertical and 
lateral power structures can be used. Components in aome cases are self isolated, junction 
or oxide isolated in others. Ratings up to 20 A at over 400 V are feasible. The choice of 
components, structures and isolation depends on application requirements ••• (~e Uesign. 
21 February 1985.) 

Micro improvements 

This year's buzzword in microcomputing is multi-tasking. Acorn and ICL are among 
British computer companies which plan to build micros capable of runnina several programs at 
once, a. feat known as multi-tasking which i11 coaaon on larger computers but not on micros. 
At the moment, few microcomputers allow their users to, for example, print out a document. 
while tl\ey work on aomething else, or receive a telex message while they are doina their 
accounts. The problem is that the operating systems which control the housekeeping 
activities of micros will not allow it. Now, with the appearance of faster 16-bit and 32-bit 
microprocessors, capable of h?'ldl ing larger chunks of computer memory, software companies, 
such as Digital Research, and hardware firms, such as IBM, are working on multi-tasking 
operating systems. Both Acorn and ICL have taken out licenees for Digital Research's 
Concurrent DOS-286, a multi-tasking operating system for the 80286 lntel rhip. With thi:: 
operating syatem the firms can set about preparing software which ia more in tune with th~ 
way people work at a desk; jumping fro~ one piece of work to another, transferring figures, 
or text from one file to another. 

Su1i.ness programs which offer thi1 etyle of com!'uting na"e already been produced. 111 

Sri ta in, ,p, ion has brought out an inte"rated package of programs called Xchangll! in wt> ich 
several d~fferent type& of progra~ are incorporated on a single disk. 

' 
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But these integrated programs have to have th~ir own operating system which replace the 
operating systems of the computers on which they run. "A lot of people have developed 
appli~ations by building an operating system into their applications software" says 
H~rtin Healey. professor of micro processor engineering at University lA>llege. ~ardiff. 

"They had no alternative." Multi-tasking operating systems. says Kealey. capable of handi.ing 
up to 2Sb tasks at once, will makt! for much easier microc()lllputing. lThis first appeared in 
New Scient:st. London, 24 January 198S. the weekly review ot science and technology.} 

Novel breed of industri.al sensors emerges 

From cars to chemical plants and from military bases to mushroom farms - a new breed oi 
sensing equipment is about to make its presence felt in a variety of diverse areas. The new 
sensors, "'hich are based on semiconductor techno:.ogy and measure chemically-related 
quantities such as the concentratic•n of gases or the conductivity of solutions, are likely 
also to filure in equipment in the home. 

The active parts of the new equipment will often be semiconductor chips that cost n:> 
more than a few tens of pence. In one class of such sensors. called Chemf'ETs. the 
semiconductor material (in this case in the form of a transistor based on silicon) is bonded 
to other subs•:ances whose chemical or physical form is changed in the presence of a gas or 
liquid. The change would alter the electrical characteristics of the semiconductor, 
triggering a pul~e of electrons that, in turn, activates a display or some other signalling 
device. In a second type, thin lay.~rs of chemicals are impregnated into a crystal such as 
quart& that vibrates at a specified frequency. Any change in the chemical state of the 
layer, caused by the action of gases or liquids. alters the vibration rate. Detecting the 
change in the vibrations indicates the type of substance that is present. A third category 
of sensors incorporates microscopically-thin optical fibre that acts as a conduit for light 
pulses of Sf~cif ied frequenc~es. Light channelled by a semiconductor-based device (a 
light-emittin~ diode for instance) into one end of the cable is reflected or absorbed by a 
chemical at the ~ther end. A sensor (another diode) detects the intensity of radiation due 
to reflection or absorption, so providing information on the nature of the chemical. 
Fibre-optic sensors could, for instani:e, monitor colour changes in an enzyme react ion used in 
medical diagnostics or analyse spectroscopically gases or liquids in a food-procebsing 
equipment. 

The new sensors could have a bit: impact in process industries, which turn out anything 
from cement to chocolate. Virtually all the sensors used in procen plants are si1:1ple 
devices that detect physical parameters such as temperature, pressure or flow rate. lhe 
current generation of chemical sensors are largely bulky and expen>ive and confined to 
laboratory instruments. 1be new equi~ment could improve the ability ~f plant managers t) 
control react ions with automated equipr11ent. Information from the sensors could be channelled 
to computerised control units which adjust valves and other equipment. Few companies have 
announced products in new chemical-sensor technology but industry observers say the annual 
market for new products based on the devices could be worth tens of millions of pounds by th~ 
early 1990s •••• (Excerpted fro• ftn article by P. Harsh, in Financial Times, 20 Karch 198S.) 

ARTlFICIAL INTELLIGENCE 

Artificial intelligence expert• worry about lack of applications 

The hardware building block needed for effec. · 1e artificial intelligence is a 
billion-gate proce11or chip. Over 100 of them, in divu1e organisations, would be required 
in a system able to perform 1ome of the rudimentary tasks only humans are now capable of. So 
prophesied Profe11or Raj Reddy of Carnegie-Kellnn University ir. Pittsburgh, as he delivered 
the keynote address for the ISSCC (International Solid State Circuits Conference) held in 
New York in tebruary. No matter how far semiconductor technology goes in device density 
there will be a need for it, 1aid Reddy. That was a c01Dforting and well-r~ceived statement 
by the attendees who often ask if there are enough applications for the functional denaities 
they are developing. 

But l1eddy 1 1 view of the future challenged them to anticipate technologies none has yet 
conceived ot. He di1mi1sed aome conaon mi1conceptions, such as 32-bit procesaors being too 
complex and not widely applicable, and that Lisp machines are adequate for artificial 
intelligence applications. The belief hetd by many tha~ demand for 32-bit microproceasors is 
r.0111paratively 1 i11ited doe1 not recognise "the computational need for errur-tolerance and 
user-friendliness that are e1sential if we expect ordinary mortal• to ~"e tomorrow'• 
mic.rocoaaputers effectively," uid Reddy. He maintained that l.iap architecture is only one of 

111any that ,will be needed, becauu problem• involve a wide variety of comput11tional 
r '>ilities. When r.he essential technical and economic breakthroughs come in P.quipment, they 
Ii 11 ~"~··.1-l~ 'r<l11r11· ion', llPalth, in<1111try and serrvice 1eccor,. 
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It is now possi~le to perfor• a aiaplified form of aany tasks at the very bottoa rung of 
the ladder l~ading to full-fledged artificial intelligence. but they are economically 
unfeasible because the device integration is not high enough. These tasks aight include 
coaprehensive spelling checkers and other specialised expert syste• tasks. And even when a 
billion-gate super chip co-• along. Reddy says it will barely be capable of -eting the 
technical needs for artificial intelligence. lie foresees that vithin 15 years secretarial 
assistant systems will be designed. they would provide voice recognition for dictation. 
spelling correction with a million-word dictionary. graimmatical advice. online thesaurus and 
an intelligent database. He cited some of the basic artificial intelligence tasks that aust 
be performed economically and vith high performance: interpretation of visual scenes. 
autonomous vehicles that can navigate and avoid obstacles, robotic -nipulations. 
combinatorial searches in gaae playing. coaputerw that learn speech and natural language. and 
expert systems. 

Image processing can easily involve 10 to LOU billion aper•tions per image. And 
computational requirements for navigation and mobility. vbich extend the i-ge processing. 
can easily go beyond a billion operations per look. ieddy eatiaated. For robotic 
manipulation and considering numerous alternatives in near real tiae siaulation. the need is 
for from 100 to 1.000 million operations per second. 

An even higher level problea is that of recognising speech and natural languages. Here 
the coaaputer 11USt be able ro process from -ny sources of knowledge. such as synt.aa and 
semant.ics of language. number and pronunciation of words. acoust.ic and phonetic properties of 
sounds, and dynamics of the vocal apparatus. ieddy eaplained that interpretation of the 
speech signals requires a complex set of pattern-.atching p~oceaaes o~erating in t.he presence 
of error, noise and uncertainty. Current e111t.iaates are that comp\itationel power of over a 
billior. instructions per second is needed along vith a meaory <>f over a billion bits. 
Processing a hierarchy of rules and conditions in an expert systea would need a trillion 
operations per second. he added. And the architectures of computer• are "voefully 
inadequate" for the instant recognitions that humans are capable of vithout conscious 
thought. Hatchin& !hiA hu .. n ability vill take a -•sively parallel processing architecture 
in which simultaneous compa~isons would contain a large number of facts. he said. 

To carry out the t.asks he cited. about 100 of super chip artificial intelligence vould 
be required, with one billion gates in a processing system. Because the juap from current 
maximum practical gate densities of about 50.000 per chip to the billion gate level was too 
much for ieddy's listeners to bridge conceptually, be suggest.ed an evolutionary approach to 
achieving the billion gates over 15 years. A million-gate processor chip might include 
functions nov in four or five chips; CPU. floating point arith-tic, array processor• 
virtual memory and cache -mory. then, a LOU-million-gate chip aight contain 100 of these 
processor•. wit.h collllOn buses to a larger external shared memory. All processors vould not 
be identical. The processors in this aultiproceuor system vould need dyn-ically alterable 
logic structures for designers to tailor them to specific tasks. The billion-gate chi? might 
offer a 100 Kbyte CGlllM>n memory and 100 of the aultiproceaaor systems, all on a sing1e super 
chip. The process•,r groups on the super chip vould be devoted to specific tasks needed by 
the overall 1yste~. Cotmaunication aaong the co-proce11ing section• of the super chip would 
require tran1mi'- ~;on rates over a gigabyte per second. However• even thi1 super chip• 
('.Onceived in a n·~ar ~•ntasy of extrapolation. vould not be solely capable of perfonaing the 
artificill intelligence tuk1 Reddy outlined. It vill take "100 or ao super chip• 
appropriately spe<.ialised for variou1 functions," he said. (Computer Weekly, 14 March 1985) 

Finding the truth at tne bottom of ai 

Professor John Searle'• BBC aeith Lectures on 'Mind•• brains and aachinea' hit at least 
one crack in the armour of artificial intelligence (ai) reaearchen. Searle seized on a 
claim by John McCarthy that even a thermostat h11 beliefs. Mo1t people have some trouble 
with the idea that the closure of two contacts in a ther110atat constitutes a 'belief' that 
the room is too cool. Why. then, 1hould we say that a COllputer p~~gra• believe• something 
when sll that ha• happened is the setting of one bit in the computer'• •mory? Searle 
further argues that huaan •inds po•••H a quality of •intentionality' that no computer 
progra• can reproduce. He baa yet to explain what, in the 1tructure of the bnin, could 
account for such a difference. Many ai workers would not yield t.he 'intentionality' point to 
Seu 1e. But mo t would accept that computer modeh of belief, desire, reason and other 
mental phen011M1na have 10 far failed to reproduce the richne1s and subtlety of their 
e1uivalenta in the hu~an mind. 

The whole ai entecpri1e ha• been ba1ed on ab1tractions. Detail• have deliberatel1 be&n 
ignored. But what Searle 1eea a1 a fatal flaw bu in fact been the secret of ai '• 1ucc11a. 
No-.,ne raa lly thouiiht that a belief vu a binary digit stored tomcvhera in the brain. Ai 
reaearchar• deliberately chou •i•ple-.inded representation• of Mntal stat•• becau1e they 
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bad to atart aomewhere. Later on. they hoped to have the chance to investigate the rich and 
co.plex thing that a belief or a concept really ia. Whatever Searle says. tbia top-down 
approach baa been aucceasful. And tbia aucceaa extends beyond the well-publicised exper~ 

systeaa. •ost of vbicb operate in areaa where knowledge can easily be co•partm~ .. ~~lir~~ 

Among the .. ny reaearcbera who have .. de progresa in more proble .. tic areas of ~nowledge 
are Roger Schank at Yale. and Douglaa Lenat at Stanford University. Schank and bis 
colleague• have modelled the. netvork of relationahips between concepts• which they believe 
underlie language. Lenat'a progr... Eurisko. improves its ovn strategies for learning. 
reaaoning by analogy, and proble.-aolving. Of courae. Eurisko'a concept of 'tvo' does not 
have all the rich aaaociationa (~vo eyea. tvo ears. two's co•pany. tea for two. tvo-finger 
salute ••• ) that surround two in a hum.an aind. But Eurisko demonstrates that a good deal of 
serioua reaaoning can be performe4 with 4eliberately si•plified versions of human concepts. 

In a Scientific American article, Lenat pointed out that ever vhen it bas run for veeks 
at a ti-, Euriako 1s ezperiencea are not nearly ao vAried as those of a bu.an infant. He 
auggeated that the vay to improve t•e progr .. •a analogical reaaoning vould be to expand its 
knowledge baae. tlore knovledge ia the aolution often proposed by the top-dovn achool of ai. 
It could be a very powerful vay of increaaing the aubtlety. richness and general wisdo. of ai 
progr_., aince the added lutovledge .. y include knovlec!ge about knowledge, and knowledge 
about thinking. Even if t.au -ta-knowledge ia not supplied, perhaps because bum.ans have 
difficulty in .. king it explicit. there ia still the hope that given the chance, learning 
prograaa like Eurisko vill bootstrap thel"selvea to higher levels of performance. Lenat is 
perhaps in a •inority vhen be doubts whether parallel processing vill greatly increase the 
power of progr ... like £urisko. By contraat Japan's fifth generation computer project, 
deeply co .. itted to the 'more knovledge' thesis. asaumes that as knowledge ba-es grow there 
will be a correaponding need for highly parallel -chine architectures. Both Schank and 
Lenat have been attacked for using ad hoc devicea, and working without formal theories. What 
no one question• ia that they have achieved results. Japan's fifth generation architectures, 
in com.on with ao1t of the parallel architecture• proposed in Europe and the US, are born of 
top-dovn thinking. The details of the hardware are determined by the need to run Prolog or 
Li1p or a group of ai•ilar language1. And tboae language• are modelled on the way logicians 
or computer acientista believe knowledge can be .. nipulated. 

But there ia now a resurgence of interest in bottom-up architectures, inspired by the 
nervous syate• or other c.,.plex ay1tem1 vitb interesting e..ergent properties. Neural neta, 
Boltz .. nn .. chine• and cellular automata fall in tbia category. In these archite.:tures, 
atability and inatability, rather than logical truth and falaehood. are the important 
i11ue1. Knowledge is never represented by the setting of a single bit of memory. Instead, 
subtle change• occur throughout the sy1te• whenever an item is added to its knowledge. In 
theory any parallel .. chine can be aiaulated on a aequential .. chine. But if the simulation 
run• a •illion ti.ea alover than the real thing, it become• e1sential to buil~ 1oaae 
hardware. Proponent• of the1e alternative architectures believe that though the qu~ntity of 
knowled:e atored in a aiven amount of hardware .. y appear to be leaa, in some aen1e it• 
quality ia i•proved. And hardware, they point out, i1 cheap in the age of the 256-ltbit 
memory chip. 

Propoaitional repreaentationa of knowledge. baaed on truth and fallehood, have lolt 
their char• even amona aome pract1t1onera of top-down ai. In 1969 Harvin Hin1ky and 
Seymour Papert of the Maaaachuaetta Inatitute of Technology proved that aingle layer neural 
neta or perceptrona could net do auch 1imple things aa counting objecta. Their proof helped 
to diacredit bottOlr"'up architecture• for a decade or 110re. But nov Minaky tell• bi1 1tudent1 
that the idea of 'truth' ia dangeroua. He ia vorkina on a model of learning and memory which 
doea not uae 1ymbola or repreaectationa. In developing hia concept of It l inea, Hinaky ha1 
tried to find a vay of re-activating proceaae1 that were goina on when ao.ething deemed to be 
intereatina happened. without fallina into the trap of crude atiD1lua-reaponae behaviourism. 

Alan Kay of Apple Computer ad•ire1 the work of Schank and Lenat. Schank, he aaya, 'i• 
closer to bavina hi• finaer on vh:'t needs to be done than anybody I've seen.' Hia -in 
reservation about Schank'• work ia that it atill uaea aymboi1. '1 don't think that 
repreaentation ba1ed on 1ymbol1, in the aenae that they're uaed in co•puter acience, ha• any 
bearina vhatoaever on the kinda of .. llOry atructure that theae ay1t••• will uae in the 
future,' saya Kay, a for .. r biologist vhoae work in COllputer science baa often been inspired 
by biolo1ica1 110dela. lt i1 one thin1 to au1111t that biolo11 can provide 11e>dela for 
artificial •ind1. It ii another to 1ay, aa Searle doea, that •ind i• an intrin1ically 
bioloaical phenOMnon. Searl•'• lecture• contained hints that he doe1 not really believe 
that vet protein baa .. ,ical propertiea ab1ent frOll ailicon or green ali... However, be ~•• 
adamant that •ind ia rooted in the phy1ic1l structure of the brain. He attacked ai and the 
whole 'cognitive acience' approach, which aeek1 to undeutand the 18ind in term1 of the 
logical structure of brain or c01'puter, rather than it1 phy1ic1l implementation. 



Titis was the approach of the Engliah aathe .. tician and coaputer pioneer Alan Turing, a• 
Andrew Hodges stresses in hia biography Alan Turing; The Enigma. turing produced the firat 
precise logical prediction of a general purpoae computer, some years ~efore anyone phyaically 
built such • .. chine. Anyone who atteapts to o110del mental processes w~th digital electronics 
of any kind bows to Turing's belief. If it is logical atructure that count•, a mind could be 
based on electronics. If physical iapleaentation is crucial, then we have .'lo r~·"'"" to 
suppose that anything other than livin~ neurone• can do the job. Even those who work with 
electronic models of the neurone, like Geoffrey Hinton at Carnegie 'll!llon lniveraity, have 
broken with Searle and joined Turing. Hinton plans to build a aachine -de of .. ny small 
units wh1ch a~e logical aoJels, out oot physical models, of the neurone. 

Igor Aleksander of Imperial c.;,llege, London, and his colleagues at Brunel University, 
are probably the first people in the world to c~rcialist a bottom-up parallel processing 
system capable of performing non-trivial tasks. Their Wisard system can learn to recognise a 
human face in five seconds. It can learn to recognise a class of patterns, given a few 
well-chosen example!. Wisard's randoaly connected single-layer net has led soaie people to 
suppose that the people who designed the device do not know hov it works. 'We have a 
complete and developed theory of how this works,' Aleksander explains. 'The only problem 
about this theory is that it is probabilistic.' But this is not a new problem for acience. 
At the microscopic level, the steam engine and the laser are aho based on probabilistic 
theories. Hinton's group at Carnegie Helton call its proposed architecture the Boltzmann 
machine after the scientist who produced a statistical theory of thel"lllOdynamics. Aleksander 
is now seeking ways of grafting knowledge-based progra-ing on to unconventional 
architectures simiiar to Wisard. 'There has been this crazy division between top-dovn and 
bottcm-up a •proaches,' he says, 'which isn't a correct division anyway, because nobody works 
·?ntirely top down and nobody works entirely bottoa up.' 

Boltzmann machines and neural nets with feedback tend to settle down in stable states. 
Each &table state lies at the bottom of an energy well in the apace of all possible states. 
lraining the system createz1 new ene.-gy wells. An energy well can represent a learned 
c3ncept. Networks of wells, linked by valleys, might represent semantic nets, deciaion trees 
or other data structures used in ai in~elligence. Such ideas may sound exotic, but with very 
large scale integra(ed circuits it may at last be possible to put them to the test. (By 
Tcny Durham i·n Computing The Hagaz:ine, 10 January 1985) 

Talking at the speed of Lisp 

'The difficulty in all parallel architectures is getting the correct data to the correct 
p~ace at the correct time,' saya Tom Knight of the Ha•aachusett• Institute of Technology 
(Hir). 'Performing the computation ia the easy part.' That is why the highly parallel 
machine that Knight and his colleagues are designing in the HIT artificial intelligence Cai) 
laboratory is known as the Connection Machine. The idea for the machine springs from the 
work of Scott E. Fahlmann in the late 1970a. Fahlmann proposed a ayatem for representing and 
us int what he called 'real-vor l.i knowledge' - in other words, an ai database. Ke also 
prop•>sed a hardware architecture which would support the ai database. Thia 'futuristic' 
architecture was impractical at the time, according to Knight. But after Fahlmann left HIT 
to g» to rarnegie-Hellon University, Knight and Danny Hillie picked up and developed hi• 
ideas. They vent to companies seeking funds to support the building of the machine. 'IBM 
never said no, but it never said yea,' Knight recalls. Then came the aplit. Hill is 
abandoned the idea of collaborating with IBM, and vent in aearch of venture capital for a 
start-up company. The academic and commercial veraiona of the machine are similar in concept 
but have diverged in matters of detail. 

L~ke earlier, sequential computers designed at HIT, the hi&hly parallel machine is 
specifically deaigned to run i:he Liap progra-ing language. This dol!a not preclude the use 
of otho?r language•, aince Liap ia regarded aa a good language for writing compilera and 
interpr.~ters for other languages. Any aubatantial Liap program calla for the construction of 
a lar,e data structure. Hoet, or all of this data atructure will con•i•t of what ia known aa 
list structure. T.1e buic element of li•t •tructure ia called a 'con• cell'. It uaually 
occupies one word of memory, and contain• two pointers. They point either to further con• 
cells, or to Li•p 'atoms' • An atom, in Lisp, ia a word, a number, or any other data item 
which is not i tad f a hat. Cons ia the Lisp function which adda a new item (which may 
itself b~ a list) to the head of • liat. Repeated application of the function can build up 
li.au which are very long, or very complex, or both. Con• cell• are the forks of tne 1 ist 
atructure tree; atom• are its leaves. A fair-aiz:ed Lisp package such a• one of the aajor 
Li •p programming env 1ron111ents occupies many mil lions of con• Cf' 11•. Future knowledge-baaed 
ayitema nMIY run into the billions. 

A conventional computer fetch•• one word at a ti- from me110ry to the central proceaaing 
unit, uaainu it and decide• what to do vi th it. Like other database .. chin••, tl'..e 
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Connection Machine ia deaigned to aboliah thia ti--consuaing traffic between meaor7 and 
cpu. The intention ia to give every con• cell ita own procesaing power. Tbe aachine will 
have a aingle instruction. multiple data streaa architecture. ~ll processors will execute 
the aame instruction at the aame tiae. This architecture is expected to speed up the pr~cess 
of aearching :he databaae for a particular structure. 

The plan ia to build a prototype aachine with 4 1 000 pro~ots.o;or chips. Each ct.=.p will 
contain 64 sia1-·le processors. Each processor will have registers for th'! t""O forward 
pointer•. and a few local 'Scratchpad' registers. Each processor will also have a register 
holding a 'back !)Ointer' • ao that the ~<lta structure can be traversed in the reverse 
direc:ton 1 from leaf to root. The aachine•a other k~·y coaponent wi.U. be a switching chip 
which funct~ons something like a telephane exchange. A number of these chipa will allow 
signals to be routed between any processors. The design allows for 3 1 300 signal paths 
between prJcessors to be active at any one ~nt. But with 2.56 0000 processors trying to 
talk to each other. ltnight adaits that even 3 0 30U paths ·aay f>rove to be too few. 

Since co-unication is known to be the major problem in highly parallel computers• it 
may bot wrong to expect a prototype machine to abolish the co-.nication bottleneck in one 
fe 11 swoop. Often a new computer design is simul>tted on an existing computotr before any 
ha!:"d:.ace is built. But no attempt has been made to simulate the Connectiou Kachine. 

The likely uses of t:oe macroine fall into two categories loosely described as 'robotic:' 
and 'cognitive'. A major concern in tne robotic area is the control and planning o: physical 
actions. but aim~lar importance ia attachotd to the ..achine potrception of sounds and images. 
Machine viaion <1ystems often operate in two :.tages. In the first stage. the image is 
rep&eaente~ by a grid-like array of pictur~ points. ~ontrast is enhanced. noi~e is reduced 
and ed~es are located, by ~ignal processing operations. Time can be saved by processing many 
:ioints in parallel. The second atage of processing uses a symbolic repr~sentation of the 
scene. and may b~ing lnowledge-base~ programming technique! to bear. A typical task is to 
identify a known t"ree-dimensional object in an unknown crientatio~. 

His machine will support both stages of the vi~ion process. The main routing network 
will coaie into play later c·; 1 in the synibolic stage of vision proce»sing. To support the 
early. signal proceu.:.ng stages. there will be additional connections which li:ik the 
proc:eaaora into a two-dimensional grid. One processor would be allocated to each picture 
point. and for ;Jignal processing purposes it would only communicate with its immediate 
11eighbours. Work in the 'cognitive' area iG likely to focus on ai databases. reasoning by 
analogy. comonsense reasoning and also language processiPg. As far as the hardware is 
concerned 1 the toughest technical. proble11s elfolve around the design and performance of the 
machine'~ interconnection network. (Computing, The Magazine, l November 1984) 

Expert system uses ai f~r natural sound 

Seemingly lost amid the energetic emphasis that research laboratories are placing on 
1peech recognition is the fact that the effort to synthesize attractive, natural-sounding 
speech from text has been languishing on a plateau ior aoaie time. But a team of researchers 
at the Centre National d'Etu~es des r~l,co .. unications (CNET) is putting the finishing 
touches on a development tool that just aight get things moving again. The fruit of their 
work is an expert sya:em called Synthex 1 for System Synthesis Expert. It is aimed at using 
artificial-intelligence techniques to study the problems involved in synthesizing speech from 
a written text as well as to formali:H the resulting knowledge so that it then can be 
transferred easily to practical applications. Synthex is baaed on synthesis by diphones. A 
diphone is a pair of phoneaea, which are the smallest significant units of speech. Its basic 
tool is prosody - manipulations of duration. loudness, and pitch. Instead of the 
machine-like speech that afficioaadoa of science-fiction films know and love, Synthex can 
produce oratorical styles that rans• from nor .. 1 reading through the kind of intonation 
typical of a aalea pitch. And while CHET is surely not alone in its approach and objective, 
its specific way of configuring Synthex'a operator interface .. y well be unique. 

One of the atumblinii blocks retarding the application of expert itnovledge to speech 
recognition has been that experts in phonetics and prosody 11re not necessarily experts in 
data proceaaina. To •ake Synthex available to such specialists, CHET developed a ayatem with 
which the operator can enter co .. anda in a quasi-natural language - that is, one using a 
reatricud gra ... r but includin1 in ita vocabulary prosody'• usual jargon. The operating 
hn11,uage takes only a few daya to learn. eati111ates Abderrah .. ne Aggoun, CHET'• 
data-processing apecialiat on a Synthex team otherwise made up of linguilu. Written in 
Lialog, a language derived from Li1p and Prolog. Synthex consist• of three ba1ic 11odule1; a 
written-text-to-phonetic converter; a pro1ody-com!'utation module that calculates the 
duration, loudness, and pitch of the text to be synthesized; and a co-and generator to 
drive the 1ynthe1izer. aoth the pro1ody module and co .. and generator depend on a dictionary 
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stored in a data base to provide such spectral para-teira aa variation• from A funda-ntal 
frequency. intensity. and rhytha. The oper•tor can &dd to and vary the ctictionary'• rules 
during the course of his effort t~ produce variou~ styles of ayntheaized speech. 

At a recent de110nstration. sentences synthesized by Synthex were of excellent quality 
and the system generated clear differeaces in speec~ style• for a given text. What'• 110re, 
although ca-nds are currently entered in French, for synthesis the ayate• is 
language-independent. Thia -kes its appeal far broader than that of a de'°"!lopment tool 
destined for use on a single language. Used as a development tool, Synthex requires a -mory 
capacity of 40 kiloword• of 32 bits each. or .:bout 160-l bytes. Using 1.t, however, an 
operator can develop a co ... nd generator of about 20 instructions that requires a negligible 
a110unt of memory. This, in turn, can be translated into assembler language to considerably 
improve upon the one ainute that the full version needs to synthesize a JO-phoneme sentence. 
Synthex currently works on • 16-bit multiuser SH 90 coaputer, developed in-house before such 
machines were available on the aarket and nov com11C>Ply used throughout CHET. Adapting it to 
c-rcial .. chines should prove to be little problem. according to the fir.. -
Robert T. Gallagher (Electronics Week, 7 January 198~) 

French fora reaearch teaa for artificial intelligence 

Intended tc become one of the leading research ce~~~r• in the world in a technology that 
will become tomorrOtf the basis of industrial power, an I:1telligent Machine Institute (IHI) is 
now being set up at the INPG (Grenoble National Polytechnic lnatitute). Covering four 
disciplines, the IHI vill combine long-tera research and activities oriented toward the 
industry. The IHI will e•ploy 150 researchers coming from several INPG laboratories. To 
date, three laboratories have been installed on part of the 3,500 • 2 allocated to the .CHI 
on the premises of the Grenoble Institute. These a!'e the Research Group on Computer 
Architecture and VLSI (Very-Large Scale Integration) Design, which will employ some 
40 people; the Voice C-.nication Laboratory (LCP) with 40 researchers; and the LTIRF 
( Iaage-Processing and Fora-Recognition Laboratory) which would consist of 25 researchers. 
These teams ~ould start working as scheduled in l9~5. when the Institute becomes 
operational. (Electronique Actualitfs, in French, 14 September 1984) 

Westinghouse Turbine Component Plant, Winston-Sale•. North Carolina, USA controls the 
production proces1 vith artificial intelligence. At first the computer will -ke propo1al• 
to the management as to which sachines should carry out ~icn procea1ea. Thia is done on the 
basis of 1tored information and knowledge about performanC•' and capacity of individual 
machine• a1 well as orders for production to be carried o:..t. Deci1ions are -de by tile 
computer according to economic aspects. Thia is especially iapo~l•ut •'hen unexpected 
interruption• in the production process occur and new decisions have to be taken. The expert 
system can propose these i-diately. The next 1tep will be direct control, i.e. orders 
given to the aachine operator or the -chine. 'nle •1•tem was developed by Carnegie Group in 
Pittsburgh Pa. USA. (Breakthrough, 19 Septellber 1984) 

IWlKET TRENDS 

Se•iconductor technology. an international C018110dity 

'nle re-rkable sales growth experienced by the aeaiconductor industry during the past 
year tended to overehadow the expan1ion of the worldwide industry. Last year, the 
1e•iconductor indu1try rose to record hei&ht• with total sales of •2s.5 billion, an increaee 
of approximately 44% over 1983. While the media played up the iapreuive book-to-bill 
ratio•, there were other equallt i•portant events taking place; specifically, the buildin& 
of new facilitifte and the expansion of •e•iconductor fabrication technoloay. 

Both the United State• and Japan continue aa the dominant center• of aanufacturina and 
technoloay development, however. the increase in aomantua throu&hout Europe and the aov ... nt 
to increase fron:-end fabrication in Korea are •••n a• positive move• toward increaeina the 
role of th••• centers in the world -rket. In the past, the co•paniea within the •ix of 
European countrie1 had been content to provide products to •-rve their own nationalistic 
pro1ram1, and Korea, generally, played the role of apecialiet in au-bly and packaaina. 
Thia is changing. 

Enaland and Scotland in the United Kinado• have aade aianificant proar••• in buildin1 a 
atrona baH of multinational coapanie• in electronic• and, more epecifically, in 
semiconductors. 'nle 1overnaent pro1raaa, such u the "Invest in Britain" proara•, have 
enticed both U.S. and Japane1e c09panie1 to establish man~facturin1 f•cilitie1. (The 
incentivu the 1Sriti1h Government off~ra to lure companiu into, th.i U.K. 1ppear to be quite 
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atti:active i for ex-ple. deve=lopment grants of up to 22% toward buildings and equipment• 
pro3ect granta. training grant•. advantageous loans. etc.) Continued effort• will be 
rewarded by additional inveatmen:a in theae two countries and in Wales and Northern Ireland. 
!he multinational coapaniea are targeting Europe as the initial .. rket for their products via 
their -nufacture in the U.K •• &nd EEC-.eaher country. Other E•.aropean countries such as 
Spain and Italy are said to be establishing aiailax prograaa. although fruition is years 
avay. 'nle companies in Central Europe are atreng~hening their aanufacturing and technology 
bases through co-operative progr ... to extend their aarketing reach beyond Europe. 

On the other side of the world and in the backyard of Japan. Korea is awakening to the 
glitter of gold in .. nufacturing semiconductors. While eager to offer technological 
assistance a&d to sell proceasing equipment. Japan is said to be very vary of the prospect• 
of Korea becoming too competitive in the world semiconductor aarket. Nonetheless. the Korean 
competitive pressure can be expected to increase not only for Japan. but for other 
international semiconductor suppliers as well. 

There is no question that the aeaiconductor industry is expanding internationally. Nev 
companies bring in new people and new ideas. As theae new ideas are evaluated and then 
implemented in production. the technology of se•iconducto~ .. nutacturing also will f l~urish. 
'nle growth of knowledge fro• .. ny different aourcea and its spread to many di.' erent 
manufacturin5 centers will truly aake the technology of semiconductor manufacturing an 
international commodity. rather than restrict it to a few high technology oriented 
countries. (By Donald E. Swanson. Editor. Semiconductor International. January 1985.) 

Market prospects for ICa 

A number of well-known IC .. nufacturera have recently announced reductions of one type 
or another. For instance. Zilog are expected to lay off about 400 of their employees as a 
result of low orders. National Semiconductor have closed their plant in California for two 
weeks and are considering a further ahut-dovn period in April. Signetica and Intel may be 
laying o(f peoplf' in the near future. However. all of these are American companirs and 
perhaps it is worth contrasting the situation with what is currently happening in Japan. Up 
to the end of 1983 Japanese .. nufacturera were producing 70 per cent of all 64K DRAHs and by 
1984 it was eati .. ted that Hitachi and Toshiba had captured 80 per cent of the world market 
for 641 COSMOS and SllAM meaory chips. Total world market for these chips in 1984 is 
eati .. ted to be between 30-35 million units. In 1984 Toshiba invested $450 million in 
semiconductor plant equipment and this figure is expected to ii:crease to $490 million in 
1985. 'nle Japanese firmly believe that there will be a significant upturn in the demand for 
memory products by the end of 1985 and they are already ramping up th~ir production to meet 
this anticipated de .. nd. Thia contrasts strongly with the 1ituation in the United States 
where US semiconductor aanufacturers are not investing in new plant and equipment to anything 
like the aaae extent as their Japanese counterparts. For exuiple. National Semiconductor's 
recent announcement that they were not going to go ahead with their 6 inch wafer fabrication 
line in Scotland typifies the current thinking in the United States. Fujitsu who have a test 
and final assembly planL in Ireland, invested about 314 million in l9dl and it is 
anticipated that their total investment for 1984 will have been approximately 500 million. 
Both Hitachi and NEC are expected to invest over 300 million each in i9ij4 and most of tne 
other large Japanese lC companies anticipate investments well in excess of 50 million for 
1984. 

To put this into perepective coneider the turnover of some of the "large" IC companies 
in England. According to figures put out by MEDO (National Economic Development Office) the 
revenue• achieved from IC sale• by Ferranti was only $68 million, Pleaaey $58 million and C&C 
a .ere $23 million. Contrast again these figures vith the coat of a modern IC factory which 
viii re~ui~• an invaet.ent of IOINwhere between E60 and ElOO million. Thu• au..ariaing the 
situation, it ie obvious that the British cannot afford to go into the IC market in any 
urioua way, the Americana have cold feet and the JapaneH are jumping in with both fe.et. 
Data Quest eati .. te that there will be a requirement for an additional 200 vafer fabrication 
plants by the year 1988. It should be borne in mind that the market is etill very much 
technology drivan rather than demand-driven but in time the situation must change. One trend 
which hH become very apparent and ie growing in iaportance is the demand for ~uatoaiaed 
chips. The aarket for uncommitted logic arrays, gate arrays, standard cell and full 
customised chip• is continually expanding. \'he European aarket for theae devices is 
eatiaated to be growing at around SO per cent a year which ie about twice the rat.e for ICa 
total. Hovever, the market ia still very ... 11 and theae chip• only account for 
approxi .. taly 5 per cent of all IC3 sold. "- designers of electronic equipment become more 
aophieticated and knovled1eable the buefita offered by customued chips are more apparent. 

, Also the advances which have been made in CAD and auto .. ted layout have made the taak of the 
, d.,igner much easier when specifying customised chips. For example, the lo1ic can be 
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captured in one of three ways. One, using a digitiser to input the logic diagrams. two, the 
use of direct net list input and, lastly, by the use of interactive graphics terminals. Once 
:he data has been fed into the syst~ . the logic design may be simulated to ensure that the 
proposed IC will operate correctly. 

One of the great benefits of application specific chips is that it gives the system 
designer ;o uni1ue competitive product. It is also pertinent to point out that -ny system 
designers in the States today are in fact being trained to design lCa. However, it should be 
borne in mind that were it not for the advances in process technology to a point where gate 
arrays and standard cell equivalents having up to 10,000 gates can be fabricated, all of this 
would not have been possible in a realistic sense. According to figures put out by the 
I .• tegrated Circuit Engineering Corporation the total worldwide market for non-standard 
Integrated Circuits in 1984 was worth approximately $1.6 billion. It is anticipated that by 
1990 this figure will have increased to $7.7 billion giving an annual compound growth rate of 
31 per cent. One of the more spectacular growth areas is likely to be HOS gate arrays which 
will increase from $153 million in 1983 to just over $1 billion in 1989 which represents 
38 per cent annual compound growth rate. Standard cell designs which in 1983 only 
represented $43 million in revenue are likely to climb to $1.2 billion by 1989 which 
represents an annual compound growth rate of 72 per cent. One of the factors underlying 
these rapid growth rates is the technology evolution which is likely to see the number of 
active elements per chip increasing from the NSI range to large scale integration with 
densities of more than 100,000 devices on a chip. 

Within the next five years it is likely that the Integrated Circuit industry wil 1 
implement ultra large-scale integration (ULSI) which will result in standard chips containing 
l mil lion devices. As a result of design processes havh.g been considerably simplified the 
lead-time required to develop to customised chips has been reduced significantly and it is 
anticipated that by 1990 the time involved will be reduced even further despite the increase 
in complexity. The dominant technology by 198b will be CMOS silicon-gate technology using 
geometries using one-microsymbol. Increased system complexity in the future will be 
ac~oauodated for the use of a greater number of pins. These changes combined with the strong 
growth in application specific Integrated Circuits will mean a major shift for both the 
semiconductor industry and its cu6tomers. Indeed there will be a closer level of operation 
between customers and IC manufacturers which in the long term is likely to lead to a more 
stable industry which will ultimately be market-driven rather than technology-driven. 

The largest manufacturer of ICs in the United States is of course Texas Instruments who 
will probably have a turoover of approximately $2.23 billion in 1984. Number 2 is Motorola 
with a likely turnc.rer of approximately $1.6 billion followed by National and Intel both ,,,f 
which have turnovers in the region of $1.2 billion. Advanced Micro Devices, who will be 
setting up a factory in Greystones, are likely to have a turnover of approximately 
$890 million in 1984 and Kostek wno ar~ the eighth largest in the States are predicted to 
have a turnover of ~30 million. It is i.lteresting to note that the growth rate for the top 
ten in the '!'lited States' Integrated Circuits producers was projected to average slightly 
over SO per cent for the year 1983-1984. The highest growth rate was expected from AMD whose 
growth rare was projected to be 82 per cent. It is also interesting to note that AHD is one 
of the few American companies who are not talking about laying off employees or cutting back 
on production. (By N. Williams, Electronics Report (Ireland), February 1985.) 

Estimated 1984 Wurldwide Top-10 Semiconductor Companies 

Eat. 1984 Total 
Semiconductor 
Production 

Rank Com2anl (Millions of dollars) Location 

1 Texas Instruments Inc. 2 350 U.S. 
2 Motorola Inc. 2 255 U.S. 
3 NEC Corp. 1 985 Japan 
4 Hitachi Ltd. 1 1>90 Japan 
s Toshiba Corp. 1 4&0 Japan 
b National Semiconductor Corp. 1 270 u.s. 
7 Intel Corp. 1 170 U.S. 
8 Philips* 1 150 Europe 
9 Advanced Micro Devices Inc. 935 u.s. 

10 Fujitsu Ltd. 815 Japan 

* Including Signetics Corp. Source; Integrated Circuit Engineering Corp. 
(Electronics Week, 1 January 198S.) 
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Half of IC ~sage by 1988 will be custom 

A new report e~timates that by 1988, more than 501 of all IC usage will consist of some 
form of full custom and semicustom ICs. The report also forecasts that 681 of full custom 
and •emicustom circuits designed by 1988 will use gate arrays and standard cells. 

According to "Customi:r.ing VLSI Integrated Circuits," due to competitive pressures to 
reduce system si:r.e, coat, and to improve performance, design emphasis has turned to the 
cuatomi:r.ation of VLSI circuits and subsystems. The 320-page report from Electronic Trend 
Publications also notes that full c~stoms will become less and less a factor in new designs, 
in favor of semicustom. The study is available from Electronic Trend Publications, 
10080 N. Wolfe Rd., Cupertino, Calif. 95014. kl (Semicond~ctor International, January 1985.) 

Semi-custom ICs~ poised for growt~ 

Semi-custom IC technology has been heralded as the most important recent development in 
electronics. But although gate arrays and standard-cell 1-ased techniques 'Ind products have 
been a' ailable for several years, tneir use is still ve1 y limited. For example, a recent 
study of US designerli conducted by Ei>N Haga:r.ine reveals that only 34 per cent of all 
engineers are currently involved with the design of custom or semi-custom ICs. Correlation 
with data abo•Jt the number of clesigns actually completed this year suggests that only a small 
portion of these designers - perhaps as few as 3.5 per cent of all designers - are actually 
directly involved in custom or semi-custom IC design. If increased access to silicon truly 
promises to add dramatically to the effectiveness with which elP.ctronic systems can be 
designed, and if moce than 100 vendors worldwide offer gate-arrays, standard-cell libraries, 
and foundry services, then why are so few designers using semi-custom chips? Clearly the 
reason lies in the fact that semi-custom IC technology has only begun to shed its image as a 
high-risk, expensive, hard-to-learn component of the engineering toolbox. A~ it sheds Lhat 
image, however, the industry is poised for explosive growth, and monumental changes. 

Growth in the semi-custom IC industry has been rapid over thf' past f~w years, despite 
the reluctance of most designer• to begin IC-design activity. Industry revenues from 
merchant-arket gate-array and standard-cell design fees and chip s.··les grew 67 per cent 
between 1982 and 1983, from US$ 180m to nearly US$ 300m. The 'l'echn<. 1 ogy :.tesearch Group 
estimates that this year's revenues will top last year's by 113 per cent, reaching nearly 
US$ 640m. Revenues next year could reach US$ l.2bn. But rather than reflecting a rapidly 
increasing base of semi-custom lC users, this growth stems from initial production of ~hips 
designed during 1982 and 1983. In 1982, for example, 70 per cent of the semi-custom IC 
industry's revenues came from design activity. SophisLicated designers realised the 
potential of newly economical gate-array technologies and began tc. develop prototype 
systems. By 1984, most of the 1982 designs and many of the l'J8J de•;gns destined for 
eventual production have begun to contribute signific~nt production revenues to the 
semi-custom industry. 

'nle Technology llesea-cch Group esti-tes that this year, design fees and sales of 
vendor-specific design ay1tems will account for leas than 40 per cent of ove~all se~i-custom 
industry revenues; the production of nearly 2 ,000 designs accounts for the remaindt!r. In 
addition, those designers active in semi-custom IC design are developing more semi-custom 
chips. The 1984 EDN study s~owed that the average number of chips in design within companie11 
already using gate array• and standard cells grew 44 per cent between 1983 and 1984. Thu•, 
even if no new designers become involved in semi-cuatom technology, the industry could 
sustain healthy growt~ over the next few years. But new designers will become involved with 
aemi-custom technology, contributing to growth over the next few years that's likely to 
surpass all but the most optimistic projectiona. Of deaigners polled in the 1984 EDN study, 
nearly 60 per cent indicated that they ex~ect to use semi-custom chips by 1986. Thus, the 
technology will begin to infiltrate the 1D&inatream of aystem ;esigns. 

Th is surge in acceptance of semi-custom technology wil 1 result from several hctora. 
First, semi-custom technology is beginning to show aigns of -turity. Host large 
1emi-conductor comp~niea have admitted the long-term importance of semi-custom ICs, promoting 
increaaed user a-r•ness and increasing confidence in decisions to use gate arrays and 
1tandard calla. 'nle 1econd factor contributing to the mainstream penetration of semi-custom 
ICs i1 the perception of reduced riak. Semi-cu1tom chips have historically carried a burden 
of expenaive and lengthy d.!velopment, prone to -ielay1 and hi lures. But users who once 
reported the need for several prototype iteration• before the delivery of working chip• are 
now reporting first-time 1uccesa for moat designs. lncreaaingly stable fabrication proceasea 
and improving modelling 1Mthod1 contrib•Jte to growth in first-time success ratu by allowing 
increasin&ly accurate 1i11ulation1. In addition, molt serious se111i-cu1tom vendors now offP.r 
•heir cu1to111ers local design support., Thia 11upport not only provides users with acceu to 
the, proper tool• for chi~ df!aign, b,ut ah" furnishes auuuncea that inevitable design 
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prcblems can be solved quickly and effectively. Host important to sewi-custoa IC 
penetration, though, is the fact that non-users are now faced with the task. of designing 
products to compli:te with those of users. In the personal-coaput:ei. inciustry. for example. 
it's no longer possible to d~velop a coapetitive product vithout using some form of custom or 
semi-custom device. Price and functionality constraints have .. de the chips imperative. Tbe 
same situation nov holds for several types of co..puter peripherals and communications 
systems, and it promises to develop quickly in areas of instrumentation. consumer 
electronics, and industrial control syste... Therefore. even designers and mana1~er .. vho. on 
a technical level, are reluctant to engage in chip design will be forced ty .. rk.eting 
considerations to use semi-custom devices. 

The Technology Research Group predicts that by 1988. the use of some fora of seai-custom 
IC will be required by .. rk.etplace considerations in the production of all n•!V electronic 
systems. A rapidly expanding base of nev designers vill fuel grovth in the semi-custom IC 
industry. but it vill also cause change. Designers vho became involved vit1 semi-custom 
technologies early in the industry's development did so because of severe technical neds. In 
most cases, the risk associated vith seai-c;.1stoa chip use vas justified only in light of 
extreme performance or packaging-density requir-nts. Thus. early growth of the 1sate-array 
industry cencred around ECL processes and high-..:.;:'!'11ity, easily produced bipolar processes 
such as QtL and STL. Bue nev seai-custoa users have speed requirements that are l~ss severe 
than those of early users. And as speed requirements abate. requirements for lov power 
consumption become increasingly important. 

Decreased emphaf'is on operating speeds. coupled with the i-diace speed improvements 
that use of semi-custom chips offer ever standard ICs will contribute to high process 
stability &s the semi-custom industry grows over the next several years. Currently 
produciule 2um to )um CMOS processes satisfy easily most require.iaents for CMOS s•!llli-custom 
c~ips and will continue to do so over tl e next four years. CMOS processes involving 2um to 
lum gates currently account for approxi .. tely 55 per cent of all production reve:nues from 
QtOS semi-custom chips. By 1987. the Technology Research Group estimates that :i~wa to 3um 
processes will contribute to nearly 80 per cent of all CMOS semi-custom productio·n dollars, 
or 64 per cent of the production revenues from all semi-custom chips. By that time. sub-2um 
processes will have only begun to contribute significantly to QtOS pi.:oduction revenues• 
accounting for less than 5 per cent of the total. Indeed. as Lhe number of semi-custom chips 
in pr.,duction increases rapidly, the need for a standardised process will become acute. As 
the impetus for semi-custom chip use shifts away from issues of speed and toward concerns of 
economy, mature, easily producible processes will ~ecome most attractive. These processes 
not only allow the production of the moec cost-effective silicon, but, through 
standardisation, they also facilitate second-sourcing. 

Although feature sir.ee will stabilise somewhat over the next several years. 
metallisation rules will not. In most QtOS eemi-custom chip•, ultimate area is now 
determined by metal pitch. as well as by gate lengths. 'Cbue, as diffusion characteristics 
stabilise, continued improvements in metallisation methods will contribute to decreasing chip 
areas. Host important. the trend toward double-metal tr.chnologies will hasten. Not on.1.y 
does double-level~tal allow denser chips, but it also contribute• to higher operating 
speed&, enhanced circuit routability and mora easily predicted chip-timing. Trends toward 
double-metal processes might alleviate some layout and timing problems but they will only 
exacerbate one significant product~on problem: aack shoo.tases. Aa semi-cu•tom technolosy 
move• into the mainatream, production and prototyping requirements will demand an enormous 
number of process masks. 

Consider, for example. the sr.andard-cell market. The Technology Rese .. rch Croup predicts 
that. in 1987, lS,000 standard-ctll based chip• will be designed worldwid~ and 4.700 will be 
in production. A 10 per cent market share. therefore demanda the production of l,SOO 
prototype and 470 production de1 . .1.gns. As11111ing an average of 12 masks per design, thin level 
translates to a requirement f.Jr the producLion of 18,000 new maska and the manageeent of 
S,600 existing masks. Industry-wide, as many as 300,000 masks could be required in 1987 to 
accoaaodate all semi-custom chips. 

This requirem.:-nt presents both opportunity and concern. Opportunity is created ft:1r 
thoH vendors that can find ways to manage the production of large nuabers of desian• an~ 
that can 1ecure source• for naeded aasks. Conc•rn ari1e1 for those vendors that can't. 

Succeu will come to ~hoH vendors that provide effective external desian autOll&tion -
the to-ls and proara.-es geared tow.ud succeHf"lly transhrrin& desi&n re1pon1ibilicy to 
customers. However, vtndors of semi-cuatom chips cannot count on CA! vork1tationa to help 
fill all txternal desi1n-automation needs. Vendors that aupent workstation software with 
a.::reu to raainfrue-based design tools and personal-coaputsr··based dau-entry syate•• Jlrepare 
theruelvu to addrus a much hrger a1eament of th• semi-custoa market than do vendors that 
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restrict their supFort to CAl: workstations. More important, as new designers become inv~lved 
with semi-custom IC development, the average experience of ~hip designers will remain low. 
Although current users are designing semi-custom chips in greater numbers. first-time 
designers will continue to accounL tor 4 significant percentage of the semi-custom market. 
This year. 34 per cent of all semi-custom designs were undertaken by designers with no prior 
semi-custom design experience. By 1987, this figure will fall to no less than lS per cent. 
Thus, there will remain a need for design centres and service11 geared to help first-time 
designers learn the vagaries of ch~p design. In addition, as design methodologies evolve, 
there will remain a constant need for services aimed at training and suprorting designers. 
(Andrew Rappapor;, Technology Research Group, USA, in Klectronics Weekly, 20 February 1985.) 
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Fis 1 Sbare1 or 1emi-cu11om prodi.clioG. 

SC design centre for Toshiba 

Toshiba Corporation is to construct a 14-storey electronics engineering centre in 
Kawa~aki City near Tokyo to speed up the creation of new semiconductor devices and other 
electronic componenta. !t will also offer customers computer-aided design lCAll) systems and 
ether equipment and spac~, as well aa engineering support, to help the~ rlesign and evaluate 
their original chips. The centre, construction of which will start this June and end in 
December 1986, will cost approximately Y20bn (USS llOm). lt will have a floor area of 
S0,000 aquare meters and house some 2,300 Toshiba engineers and staff members. The new 
centre will have two main functions: 

(l) An integrated designing facility for comaercial producta. (Standard LSla for 
general-purpose use, such aa memories, logic ICs and microcomputers.) i;ng;_neers can utilise 
a state-of-the-art computer-aided design (CAD) system and an LS! eva.uation and data 
procesaing system, all connected by a local area network (LANi, thua shortening the 
development timeframe and i~r•oving efficiency in designing varioua type• of LSla. 

(2) A cuatom products development centre. 

The trend in the semiconductor industry ia that, to meet the increaaing diversity of 
chip-u1ing electronic equipmen~, a rising numb,.:r of custom or semicuatom devicea, auch as 
gate arraya, are required. Cuatomised produci:s call for frequent contacts and agreement• 
with uaers on technical arrangement•. 

To meet thia demand trend, the new building will function aa a deaign centre for auch 
cu1tom ..,r aemi-cuatom chipa. lt will houae: cuatomer deaign rooma, where client personnel 
can independently (or toget~er with Toahiba enginee·•) operate t•rminala to deaign devices 
for their own use; cu11tomer experiment rooms, in which client• examine circuit• to auure 
that chey have the appropriate attributea; and cu1to111er training rooms, where 11eminars wi 11 
be given for preaent Bnd potential cu1to111ers. (in Electronic• Weck, b March 1Yd5) 
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f•Jd ling the AS I<. 1!.xp los ion 

The industry shift towards customised semiconductor technolo&!' will have as profound and 
significant an impact on the world electronic industries as did the aicro?rocessor revolution 
tnat occurred in the 1970s. And yet, despite tl1e fact that custom ICs have been widely 
available commercially for over lS years now, it is only recently that their impact is being 
felt. This impact, we believe will not really be fully appreciated until the end ot this 
decade. Today the typical installed base of personal bu~iness computers contains 
25bKbytes of DRAM, 40Kbytes of ROM as well as the processor chips and other standard logic. 
( lnc idental ly, it of fen 20 times the performance cif an lBK 3b0 at 1.4 per cent of the 
cost.) In total, it contains some 200 lCs. A latest state-of-the-art machine using 
technolol!f already in production today, incorporating lC:.. of the type that are readi1y 
available today, would reduce this chip count to 18 VLSI lCs. On the other hand, if you were 
to build a machine with 2l'O VLSI chips. (that is, keep the chip count constant and increase 
tne complexity) you would end up with a desk top machine that woulc have the logic equivalent 
of between three to five Cray computers. And that is a technical rea!.ity today. A single 
chip VAY.. 11/780 is a practicd reality. Just what you could d<> with 200 state-of-the-art 
VLSl chips, nobody really knows. 

With all this capa!:-ilir:y, the entire electronics industry faces an enigma. On one hand, 
the present VLSI capability of today gives us unparalleled po ... er ::o build compicx, higlt 
performance devices. On the other, the traditional design techniques that have been 
satisfactory for the last decade have now become ineffective for VLSI. The VLSr circuits are 
becoming as complex as the systems they replace. And since few systems of this complexily 
have been built, the standards do not exist at the system level that can be c.:>nverted to 
standdrds at the chip level. In other ~ords, the ability to put tranBistors o~ a chip has 
outpaced the ability to use them. Beyond the obvious memory products and complex CPU, it is 
becoming more and more difficult to define standard devices with sufficient universal 
appeal - in short the semiconductor industry has run out of things to r.opy ·- tl:te age of 
substitution is over, creativity is in. 

As IC complexity increases, obviously so the systems made from them will be more complex 
as well. It becomes more and more difficult to incorporate these products into new equipment 
designs - the so called "applications gap". It is becoming increasingly apparent that the 
key to tne future growth of the world semiconductor aaarket is applications growth - and yet 
complexity makes applications more difficult. 

We at Dataquest firmly believe that there is no fundamental lack of applications. It is 
not a lack of applications that will be the pacing item - merely a lack of creativity. And 
this is r-<!ally where we are today. lt is what I choose to call tne VLSI complexity crisis. 
You can look at this in two ways. For example, given today's technology (i.e. the ability t~ 
put a million transistors onto a single piece of silicon) what can we define at this level 
that is 111~aningful? Or conversely, what does it take in order to utilise what is becoming 
ever wore possible? 

The answer lies with ASIC&. The term ASIC is used to cover all ICs that are 
customisable to meet a particular application and it include" gate arrays, standard cells, 
full custolll circuits, and progra111111able logic arrays, see Figure 2, By the end of this 
decade, in excess of 23 per cent of the then USS 8~b~ world IC consumption will be in ASlCs. 
Currently ASICs account for less than 16 per cent ot the total IC consumption. The captive 
manufacturers, that is those companies whose total IC production is consumed within their own 
organisations, for example, IBH, currently account for over half of the total ASIC 
consumption. This is expected to reduce substantially as the traditional merchant lC 
suppliers become more active in this 111Arket area. From a technology point of view, CMOS is 
seen as the dominant technology, more specifically, a sub-2 micron, double-layer metal, CMOS 
silicon gate technology will predominate. Bipolar processing will still account for around 
20 per cent of the dollar revenues but will be used exclusively for either very fast systems, 
tor example sub-Ins gate delay ECL systems, or applications which can invoke fully integrated 
"systems-on-a-chip" solutions and where a substantial degree of non-digital fun<'tions and 
inc.erface to high power devices is required. 

Fi,ure J shows the relative world market ASIC consumption in billions of dollars lor 
19d3 throu11.t1 1989. Tile share of full custom lCa will decline from 61 per cent today to 
aroun-i 4o per cent. Standard cell lCs will incrtl111e from the present J per cent an11re to 
t.:. pe1· cent. The share already occupied by gate arrays and progra111Dable logic arraya wil I 
cnan,e only very sli,htly from 30 per cent to 32 per cent and trom 6 per cent tc ) per cent 
respectively. It is the substantial advances that are currently being made in CAD for lCs 
th.H is foeling the growth of standard cell [C!!, l'ALs have emerged as a maior torce in 
r.~c•!nt ye11r11 and offer a very low (de1ign) co11t aolur.ion to ~•J8to111 1C1. Tni1 will continue 
t•> re111.iir. 11 &i6nificant factor especially as recent technological improvements now r.a.ake lar,f! 
l.ig1r arrays fl'.ts1ble and with th,. forrher promise <•f t:H()S ver1ion1 in the future. 
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A review of the •arket forces currently at work reveals the following. From an 
electronic equipment point of view, the users are being more and more forc>?d to shorter 
design cycles (time to maritet), shorter equipment proc'uct life cycles, better security of 
design, lower manufacturing cost, lower power consumption (especially for portable systems), 
better system reliability, and the ability to add low cost incremental features. At the same 
time, there has been a universal acceptance of powerful and inexpensive microprocessors, a 
substantial imprcvement in IC CAD, an increased sophistication of the semiconductor user 
community, an acceptance and "coming-C!f-age" of CMOS VLSI, and a high focus of new start-up 
companies in ASICs. Since 1977, the namber of semiconductor 5tart-ups has increased 
dramatically - something approaching SO per cent of these start-ups are tirms offering some 
kind of applications opecific integr6ted circuits. All these factors have served to fuel the 
ASIC explosion. 

The integrated circuit content of systems has ~een increasing rapidly in the past decade 
and we forecast that it will ~ontinue to increase ra~idly. Figure 4 shows our estimates of 
integrated circuit content as a perceutage of sales. Many companies are in the S to 7 per 
cent range today. The content is expected to incre2soe- in the future. Integrated circuit 
content i~ a measure ~f the degree to which VLSI has been applied to the system problem. The 
higher the integrated circuit content, the lower the total system cost is likely to be. 
TbP:refore, for the systems company, the race is to integrate its requirement as tast as 
possible so that costs can be reduced. Converting designs to VLSI is much more important 
than getting the best price on old components. Tnose companies that survive in the tuture 
will have the highest r4te of design conversivn. 

Clearly, someone is going to have to design all these circuits, and we at Oataquest 
believe that the engineers will have to come from the band of TTl. designers thllt currently 
work for systems companies. 1bere are at best 2,500 experienc~d I~ designers in the world 
today. At the same time, there are at least 200,000 systems engineers who are potential IC 
designers. The 11ucceaful electronics companies of tomorrow will be those companies who 
successfully integrate the system design with silicon and thereby exploit the advantages of 
VLSI. 

And that is where the emerging design centres will fulfill that role. These design 
centres provide lhe means to integrate the systeir. engineer to silicon. They will be the 
catalyst that :ranslates creativity into silicon and thereby silicon into successful 
products. 'Ine future trends are heading towards combined gate array and standard cell 
structures. The current distinction will blur as gate arrays merge with standard cells and 
vice versa. The trend towards microprocessor, microcontroller, and microperipheral functions 
along wlth ALu.·, logic arrays, static RAH, ROH, and Register functions will accelerate. 
There will be m increasing proliferation of mixed linear and digital functions on-chip, 
software dat~ sheets will predominate and a much t.igher degree of industrial standardisation 
will be achieved at all levels of ASIC activity. 

As an indication of the latter, the Electronic Design Interchange Format (~DIF) is the 
first induatry-ide attempt for an ASIC interface standard. Thia standard ia aimed to 
provide a common format for interface between the design community, the semiconductor 
manufacturers, the IC design workatation manufacturers, and the ayatem hardware and aoftware 
vendors. The overall objectives are :..o eliminate IC development duplication and redundant 
interfacea, improve communication and allow acceas of the IC uaer co111111unity to several 
appropriate IC manufacturera. The VLSI component choice profoundly af fecta the 
manufacturability, perfor-nce, quality, and coat of the resultant and equipment. i:arly 
control of the selection proceaa will reault in reliable products that can be manufactured at 
target coats. ASICa will pl•) an increasingly important role in this queation. lt will be 
impossible for an advanced induatrial society to exist witnout a sound manufacturing base in 
the advanced electronics industries. Early exploitation o( the advantages and capabilities 
offered by the ASIC aolution will play a auba.tantial role in aecucing this poaition. (By 
Malcolm Penn, vice-president of Dataqueat UK, in Electronics Weekly, 20 February 1985.) 

Fil :Z: ASIC faaily we. (So'"": Dalaqueel). 

-._ 
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Computer .. ker• plua into the cu1t011er 

Karketina will be the nuie of th• ,... in the 000 billion infor .. tion proce11in1 
indu1try in 19~. lleady av1ilability of inexpen1ive component• ha• created an aa• of 
"••-too" hardware in everythin1 fro• .. infr ... 1 to per1ooal computer1. Both atartup 
cOt1panie1 and hi&hfli•r• have tried - and failed - to differentiate their product• 
technolo1ically. Nov 1ome are abandr.;nina hardware .. nufacturina and buyin& I-Hie .. chinea 
fro• competitor• for re1ale. 

The1e day1, co•puter .. nufacturer• try to per1onali&e their produr.ta .. inly after they 
reach the .. rket, with 10-called application• aoftvare - the proara .. that enable u1er1 to do 
•pecific co•puter ta1k1. 
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Computer coiapaaiee once •old juet hardwere. Their cust011ers or third parties vrote the 
application• eoftvare. Nov client• want the vendorao to do both. A company'• ability to 
respond to such demands -...y determine whether it sur~ives, and ·he research and development 
~ud,e:e of the top ninicoaputer and .. inframe .. kera seem to reflect this (Figure 5/ •••• (in 
Business Wee~, 14 January 1985.) ..... 
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Tod•y, solid-state power switches are discrete devices that mount on circuit boards 
together with control l~gic. But indications are that the discrete solid-state switch may be 
supplanted by a new breed of power integrated ci.'!:cuit (PIC) in many applications. This 
component combine• high-power solid state avitchu on the same silicon chip with the logi:: 
circuits that control it. The arrangement provides more reliable voltage, current, and 
temperature protection for power switches. And eome ~IC1 contain enough built-in 
intelligence to send and receive data over tranamiHion lines. Techniques emerging !rom 
laboratories now make poHible an increasingly large array of new PICs. The automotive 
industry is the primary driving force behind the burgeoning technology, but other ind~•triea 
wil1. Ukely reap equal benefits. Power ICa, for example, .. y allow the multitude of loads in 
en autC11110bile to be powered from a single bue, end to be turned on and off with coded signals 
from a central microprocessor. But PlCa also ~romiee to revo~utionize the design o! motor•, 
contrc.la, and the distribution of electricity in hOllea, office•, and factories. A wide 
variety of t~chniq~e• are b~coaina available for fabricating PlC1. Some are baa~~ on ~ipolar 
processes, others on HOS. 

He.feta vs bipolau in l'lC• 

Comparison• of MOSPE1~ and bipolar• are ienerally straight-forward where both are 
discrete c011ponenta. But the differences are not as r•Bdily apparent vtlen the components are 
on PlCa. Diacretr power HOSPETa, ior example, generally switch on •~d off faster and exhibit 
~etter safe oper~tin& area• than corre1pondin1 discrete bipolar•. One reason is that 
discrete HOSFET fabrication use S ~o 7-.icron photolithography; discrete bi.polars use 
25 micron. lut in PICc, the fine rules apply to both, ainia:·in& the differences in speed 
and safe operatina ~rea. 

Power HOSH'tt in PIC1 pnerally re1uire leas drive power than corresponding bi.polars 
because of theh hiah-im~dance 1are. hOS:r'ETa, however, require larae volu1e swin&• from 
full off to full on, a r~1ult of tran1cot1ouctance that i.~ one or two orders of aaanitude 
lover than in bi.polars. The 1win1 i.t IOlletimu not compatible with IC control circuitry. 
And when 1witchin1 at hi&h frequency, slew ~at•• 1ometim«s exceed the capability of IC drive 
circuiu. Appreciable drive pover ii requir.id, moreover at hi&h frequency, a reeult of a 
hi&h aata-to-draiA capacitance. Dri~• pQver r1quiremeat1 for bipoiara aometiaaea exceed• 10% 
of the total pover diuipsted in the de•.:iea. DarHn1ton .;onfiaurationa require leH drive 
power, but have higher on-reei1unce. Thus the 1·unfigu1·.ttion generally is uted only for 
hiah-voltase devicu. For SO to 100-V devices, HOS?ET on-re1i1ur.ce approxiutely equal• 
that ot bi.polars. But for hi1her voltaiu, bipolar o.1-re1i1tance i1 appreciabl;, lover. 
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HOSFt:T on-resistance increases with r1.s1.ng temperature i>ut decreases for bipolars. The 
negative coefticient for bipolars sometimes leads to device failure. The characteristic can 
be offset with suitable protective circuitry, but the price is complexity and cost. But the 
mcst recently built chips combine these and other techniques. A single Pl~ now can contain 
small-signal and power bipolars, DH.OS, utOS, and high-voltage UtOS components, power HOSF[Ts, 
SCRs, and triacs. Both vertical and lateral power structure>i can be used. l:omponents 1.n 
some cases are self isolated, junction or oxide isolated in others. Ratings up to 20 A at 
over 4UU V are feasible. The choice of components, structures, and isolation depends on 
opplication requirements •••• {[xcerpted from Machine l>esign, February 21, 19~~.) 

lnmos a success, says chip guru 

Jack Kilby, who patented the first chip and thereby started this industry, told 
Electronics Weekly at the International Solid-State Circuits l:onference in Nev York that the 
UK has had a great success with lnmos and that other companies who want to get back into the 
mainstream chip business via some hoped for future opportunity provided by a r.ajor change in 
technology, are waiting in vain. "General Electronic (of the US) and Westinghouse", said 
Kilby, "both have very large progra111111es going in gallium arsenide. That's not a strategy 
that's going to work in the sense that they'll regain the position they would have had if 
they'd stayed in the silicon business. People search for a universal replacelilent (for 
silicon)", said Kilby. "But it's not likely to happen. Josephson Junctions aren't going to 
get very far; the use of organic substances in molecular computers is not something 1 can 
take very seriously." The right strategy for the UK chip companies is, says Kilby, to "watch 
for chances". He explains: "Hopefully, in this watching process, they'll see the niches and 
sa:all areas where there's a need and where they can compete. Ferranti has done this with 
gate arrays." 

Kilby believes that it is unfair to judge lnmos by the criterion that it does not supply 
much of the UK requirement for chips. "No country", he said, "can expect to set up an l'.: 
industry nowadays that will supply all of its needs." The goal of self-sufficiency is not 
attainable. There was a time when that was possible. Not now. [ven Japan is not trying to 
do that." lf what Kilby calls "unrealistic expectations" are discarded, then, he said, "you 
have to consider lnmos a success and a useful contribution to the British technology base." 
Asked to be specific about the nature of that contribution, Kilby said; "It's rather taken 
for granted, 1 guess, that to be a modern industrial country you must have a domestic 
semiconductor manufacturing capability. That isn't very well reasoned, just taken for 
granted. Host countries think it's desirable not because they're going to become 
self-sufficient in this day and age, but because if they're doin& good work that provides 
knowledge and insight to people within the country. lt works out in a very indirect 
fashion. 1 think it would be wrong to expect more of lnmos than that." 

Asked why the Koreans had such a different strategy to the UK, Kilby said; "That's 
gambler's money, and lots of it. 1 don't suppose any US or British or German company has 
taken a chance on that scale ever." The Korean chip industry is "being built as an expo:t 
industry", said Kilby. The reason why it was possible to pursue such a chancey strategy in 
Korea, while it would not be possible in other countries was, he said, because "far East 
investors take a very different view of markets and the risks they're prepared to take". 
ltowever, an exception to that rule is seen by Kilby in the Philips/Siemens collaboration 
which represents, he reckons, "that urge for countries to aC'quire self-sufficiency." That 
urge is evidenced by the strategy to manufacture RAMs. "RAMs are a good technology vehicle," 
said 11.ilby. "They are the price-leaoers and they use the newest processes, and there are 
other things you can do with those same techniques. If you're looking for self-sufficienry, 
then RAHs has to be the first thing." 

In the US chip industry, Kilby does not expect to see structural change. The 
established companies vi 11 continue to co-exiat with a tart-ups because the former recognise 
the contribution to innovation in chip technology made by the latter. However, he que1tions 
the assu111ption that atart-ups were necesaarily the best vehicle for promoting innovation. 
"ln order to get their money", aaid Kilby, "•tart-up• have to accept a more rigid atructure 
Lhan any of the eatablished companies. And you could wonder whether it's better to have an 
under-funded company down the •treet or whether those people would have done a better job 
ataying at, say, Intel." (in Electronics Weekly, February 27, 19~)) 

Training in the semiconductor induatry 

There are many form• of training available today includin& in-houae inatruction, 
training b,· conaultanu, college and junior colle&e inatruction and combinations that make 
use of 111ore than one option. Large companies - by neceuity - are the pathfindeu in 
technical training today. Moat 111ajor vaer and equip111ent fir111s have ear11arked aignificant 
par~s of their budgets to handle instructional tasks. 

' 
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Equipment vendor• with aajor cc>1111itment to training are exe•plif ied by Varian 
Associates, headquartered in Palo Alto, Calif. Last year, Varian opened a •ulti•illion 
dollar training center at it• Extrion Div. in Gloucester, Hass. The center is designed to 
offer instruction for ion implanter operators, -intenance personnel and Varian service 
representatives. 

Varian, which claims to be the world's largest •aker of both serial and batch process 
ion implanters, trained aore than 1,000 students froa throughout the U.S., t:urope and Asia 
during its first eight aonths of operation. "The center," according to Kenneth Cooper, 
training manager, "is one of the largest training facilities of its Ir.ind in the U.S. It 
includes four classrooas, two laboratory areas, a aachine bay and administrative offi•~es." 
Several Varian ion implanter• are located in the facility and are dedicated to training uses. 

A selection of two-veek courses eaphasi&es advanced level trouble-shooting and repair of 
the fira's iaplanters and wafer handling systeas. Other courses given at the center carry 
advanced course requireaenta for training of service and factory personnel. (t:xcerpted irum 
an article in Seaiconductor International, January 198~. Reprinted with permission from 
Semiconductor International Haga&ine, copyright 198~ by cahners Publishing Co., Des Plaines, 
11. USA.) 

APPLICATIONS 

Synthesi&ing chemicals by compJter 

••• In theory, organic s:•nthesia is straightforward. Organic che•ists set!k to convert 
about a do&en or so si•ple compound•. 110st derived froa petroleus, into a myriad of final 
pl"od,•cts using a veritable catalogue of chemical reactions. Just about any compound chat 
chemists can imagine can be synthesi&ed if supplies of starting material are availa~le. 
However, the final product must be built up stepwise in a sequence of reactions, a pl"oces& 
that can be lengthy and laborious. But the real problem is that scientists can envision a 
vast number of such reaction sequences, so choosing which is best is difficult. The secret 
of coamercially successful, and intellectually satisfying, synthesis is to find the most 
economical and elegant reaction sequence. That me~ns discerning the one that produces the 
.. ximu• a110unt of the desired product in the fewest steps, and starting with the least 
expensive .. teriah. Even then, finding how best to synthesize a certain compound is no 
guarantee of success. Often acienti•t• •u•t syntheaize 10,000 substances, each the product 
of much time and effol"t, before coming up with a single pharmaceutical tailored for safe, 
effective medical use. 

Can the procesa of creating uaeful new synthetics be simplifie~? The basic ir.gredient 
of the problem - the necessity of chooaing from among a huge number of reactions and reaction 
sequences that •i6ht lead to the goal - points unerringly to computerization. What co~puters 
do beat is to •elect the beat option• from among many alternatives much faster than humans 
can. In fact, researcher• have been developing computer programs for synthesizing organic 
chemical• for a decade and a half. These rudimentary efforts are now beginning to jell into 
the prospect of fast, convenient routes to completely new chemical compounds. (American 
Scientist) 

Compuc '.ra to help blind chemists 

Workers at East Carolina University ~n the US have devised a method of enabling blind 
scientists to identify chemical compoands from the noise they make. Robert Horriaon, 
professor of theoretical chemistry, anJ David Lunney, profesasor of physical chemistry, have 
built a computer system which turns a •~an from an infra red apectrometel" into a series of 
musical notes. These are played back together to fora an identifying chord. Signals from a 
spectrometer are relayed to a microcomputer. The machine converts the peaks of the scan into 
"''~ of 96 notes in an ei&ht octave chromatic scale. The length of time that • note is held 
corr~aponds to th~ intensity of the readin1 fro• the spectrometer. The notes are played back 
to the scientist through a syntheaiaer. So that a scientist can get a clearer picture of the 
sh•pe of the •can, it is played back in three different ways. Fir1t, the synthesiser plays 
the high notes followed by the low notes, which correspond with the highest fr~quencies on 
the acan. Next this process is repeated with the shortest or least intense note• first 
followed by the lon1er cnes. Finally, the notes are played together to give a chord or 
discord. lt is thi• last sta1e which enables a scientist to identify the compound. The 
sound c•n be compare with chords already stored in the comp•Jter. 

!ast Carolina's chemistry dep•rtaent h•a also developed a second micro-computer-based 
system to help blind che•isu control and take re•dinga from experiments. Signals tro111 • 
wide range of inatru11enu are fed into a small computer equipped with • voice synthesising 
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board. Inatruaent readings are converted into a aeries of tones or spoken figures. The US 
Depart-nt of Education has co-iaaioned East Carolina University to produce a co-rcial 
version of the ayatea for production this year. The talking coaputer could be produced for 
between ss.ooo and sa.uoo aaya Morrison. "We developed il for blind undergraduate• who 
wanted a career in science; the equipment could be used in engineering. physics and biology 
laboratories as well as in l'.heaiatry ones." aaya Morrison. 

Geraan researchers at the Stuttgart ~niveraity'a Institute of lnforaatica are working on 
a project to enable blind people to "aee" information contained in videotex or viewdata 
pictures. Although text can be translated into braille through a •-ll pad of aoving pins 
which are felt by a blind person. graphics and colour are aore difficult. 
Dr. Waltraud Schweikhardt at the Institute of lnforaatic• baa developed a method of 
transmitting this inforaation to the blind through a aeries of thin card• on which a relief 
iaage is formed. A apecially adapted printer first eaboaaea the outline of the i-ge on one 
card. followed by each of the colour• on separate pieces of cardboard. Yellow. for exaaple. 
is represented by the braille sign for Y and ao on. The institute ia nov working on a ayate• 
which eaploys a pad of aoving pins siailar to the one used for text. (Thia first appeared in 
Nev Scientist. London. 31 January l98S. the veekly reviev of science and technology.) 

Microprocessor• &id on-site analysis of coal 

If the Coal Board or its cuatoeera want to monitor coal qualit.y. •-plea are sent to 
laboratories for analysis. But vith the development of aicroproceaaor• linked to analytic 
equipment s~ientiat will b? able to aonitor coal quality on site in either the aine or the 
power station. One of the new inatruaenta be•- neutrons at coal. The beaa• stimulate 
sulphur in the coal to produce gamma rays of a particular frequency. A receiver tuned to 
this hequency detects the signal. and the aicroproceaaor works out the concentration of 
aulpraur from th'! intensity of the Bi,nal. Another instrument bea- ga-.a rays through tile 
waste and coal in coal-ashing plants. The ga_. rays are absorbed by solids, 10 the 
proportion of radiat.ion t.hat ia absorbed indicat.ea what t.he content. of aolida ia. To measure 
t.he degree of non inorganic vaatea. X-r•y• are shone froa a t.hird ioatruaent, and the degree 
of absorption by aluainium in the waste ia measured. Between them these two techniques show 
how much coal ia thrown away in the washing proce••• and how much waste ia left io the washed 
coal. A fourth inatruaent measures the quality of the final product. It uaea neutron beaas 
to stimulate ~ron, aluainiua. silicon. sulphur and other elements to produce g.-- rays. The 
proportiora of the various eleaenta present can be aeaaured by analysing the frequency and 
inteosity of the reflected signal. The instruments are being developed by the Nuclear 
Applications Centre in Harwell. Britain. BP ia funding part of the work. (This firsr 
appeared in New Scientist. London. 28 Karch 1985. the weekly reviev of science and 
technology.) 

Surgery by ~omputer 

Surgeons could soon be rehearsing their operations on three-dimensional. 
co•p•.1ter-graphic models. The surgeon vill be able to .. nipulate a model of part of the body 
and view into it from all directions. At the aaae tiae. the surgeon could make experimental 
cuts on the 110del to find the ideal place for an incision. Once the surgeon -kes an 
incision. the ia:age on the screen aplita in two. At the same time two further i .. gea appear. 
showing the surgeon what lies on either aide of the cut; that i•. perpendicular to the plane 
of the surface incised. Manipulation of the three-dimensional model ia possible only because 
of a clever way of encoding and searching data. Solid aodels are aade up from a number of 
shapes. The shape• contain data that describe tiaaue in the body. and the position of the 
shape in the model corresponds to the position of the tissue in the body. The method is fine 
for producing i-ges of the surh· ~ of a JD image. To "see" aOMthing inside the aodel means 
that these shapes muat be disentangled fro• each other. Thia vould be posaible if the 
computer carried out .. thematical operations to work out how one shape relates to every other 
shape. However. the process would take too long and be of no practical use. 

Donald Heacher of Phoenix Data Syste•• in Albany. New York has developed a new .. thod of 
encoding lD ia ges called Octree. The encoding .. thod together with the software that 
controls the way data encoded by Octree is searched eneurea a rapid reeponae ti... The 
three-dimensional iaage that i• encoded is build up froa a aeries of tvo-di .. naional iaage•. 
taken by technique• a11ch as coaputer to110graphy. Tomography ia a vay of recording X-ray 
images of the body that show bones and tuaour•. lf a solution dye that is visible to X-rays 
i1 injected into the blood strea•. the iaagea will aho show blood VHHh. Said tleacher; 
"To obtain an iaaae of the brain. we need about 60. tvo-dimentional iua•• taken by 
conventional tomography and stored on computer. naeae are ••• .. bled to that they constitute 
a cc>11plete three-diaenaiond picture of the brain." 'nlis inforution is then encoded by the 
Octree method. Said Heacher: "We start with a large cube. this contain• th• iaa&•• of the 
patient'• skull u well as the •pace surrounding the head. We subdivide this cube into a 
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further eight cube• by .. king inci•ion• half vay alo~g each of it• three axe•. In Meacher's 
•ethod this proce•• of •ubdivision is repeated on each cube that i• generated. More and 
more, and ... 11er and s .. ller cube• are generated. Eventually, a point is reached along all 
of the •ubdividing path• when a cube is generated that contains no information. At that 
point the procu• •tops. In other word•, the initial cube is subdivided into •-ller ones 
until one cube i• reached which cortains no information about say bone or tumour tissue. 

To call up an i .. ge on •creen, the surgeon decides whether it is bone or tumour tissue 
that the proce•sor au•t •earch for data on. If it is bone, the computer search the cubes 
that contain inforaation recorded at the density that corresponds to bone. lt does so in a 
particular order. When the original cube vas divided it spawned eight daughters. And each 
of these did likevi•e •ubdividing to s .. ller and s .. ller cubes. The daughters are numbered 
according to their po•ition. Fir•t of all, the processor searches daughter number one, and 
continues to search daughter number one created by each subdivi•ion until it reache• the 
s .. llest one. It repeat• the proces• for daughter number tvo and •o on. But as the search 
proceeds any inforaation that would ob•cure an earlier piece of inforaation is discarded. In 
thi• vay an i .. ge i• built up coaparatively quickly ·Of the distribution of the bone as seen 
fro• one direction. The •urgeon can also move the cur•or to a particular point and instruct 
the computer to li•t what i• attached to that point. The potential applications for this 
technique are wide. For e:uaple, a surgeon could pinpoint rapidly a piece of fractured 
bone. It al•o enable• •urgeona to find the ideal cut for a particular operation. Once the 
inci•ion i• found, the computer can be in•tructed to •tore the exact position in it• aemory. 
(This fir•t appeared in Nev Scientist, London, 21 February 1985, the weekly review of science 
and technology.) 

Cure• for cancer nov on computer 

The National Institute• of Health (NIH) in Washington have a new cancer information 
•ervice called PDQ for "Phy•ician• Data Query". The •ervice offer• a computeri•ed data base 
of cancer treatment•. The •Y•tem is tailored to the physician with access to a computer and 
a modea, who is faced with a patient diagnosed with cancer and is wondering what the latest 
or best treatment is. The NIH'• Rational Cancer Institute (NCI) designed the system, drawing 
on the .. sse• of information on cancer treatment stored in computers at NIH' s Natio>nal 
Library of Medicine. "Canc"r i• more than a hundred diseases, each with its own set of 
probleas," say• Dr. Vincent DeVita the director of NCI. A non-specialist may come across a 
patient with testicular cancer, for example, only once in their career. Rather than slog 
through ob•cure journals at a medical library, the practitioner can search for he!p by 
calling PDQ from a computer terminal in the •urgery or at a ho•pital. lesides describing 
state-of-the-art treatment, PDQ outlines over l ,000 studies underway on experimental cancer 
treatments. A physician aay want to enroll his patient in some of these studies. The data 
base also contains a directory of 10,000 physician• who devote much of their practice to 
cancer, and 2,000 in•titution• with organi•ed cancer programmes. 

PDQ is nov available to doctor• in the US vho subscribe to a computerised medical data 
base known as "Colleague", operated by BIS/Saunders in Nev York City. Phy•icians in Britain, 
France, Au•tralia, South Africa and Japan can also access the data base through the National 
Library of Medicine's medical library data centres in those countries. BRS/Saunders will 
soon offer European subscribers a local phone nwaber allowing them to hook into PDQ fro• home 
or office, without incurring oversea• coa1Unicationa coats. A panel of 21 phy•iciana, whose 
decisions are reviewed by a lar1er group of 5L cancer experts, will update the data base 
monthly. Most of the information will come frum peer-reviewed journals, although PDQ also 
will contain preliminary re•ult1 of current re1earch. 

The American Medical Alaociati0<.1 (AHA), the country'• largest phy1ician~ lobby, doe•n't 
like PDQ, because "expertise" aight be conferred to phy1ician1 on the index ju•t because they 
are meabera of a special aedical or1ani1ation. Or, it say•, legitimate experts might be left 
off the list, rHulting in a lou of pr&1ti1e 01· patients. The AMA has agreed to evaluate 
the 1yatem, however. Neither the AHA nor NCI wuuld permit lay people to have acce1a to the 
database. Their reHoning is that the information is too technical. "It's not a cookbook 
for patient• to treat th-selves," said a apok1!aun for NCI, "auc!i information could be 
dan1eroua it aiauud by patients." Clearly, acc1!aa to PDQ would 1ive patients a panoramic 
view of cancer treat .. nta - and their 1ide effects - unfiltered by their attending physician. 

So far, PDQ does not help phy1iciana to diagnose cancer, nor is it interactive. Such an 
addition aay ba forthcoain& however. At Stanford Univer1ity, Dr. Ted Shortliffe, a computer 
scientist and aasiatant profaaaor of medicine, hu desi1ned an expert •Y•t .. th11t help• 
physicians to prescribe therapy for individual cancitr patienu. Called ONCOCIM, the computer 
program digalta data on a patient and provide• ad\•ice i_.diately on a treat.aent for him. 
Martin Kahn, president of IRS/Saundau' Colleague 1y1ta•, aay1 the company may add ONCOClN 
and other •dical expert ay1te•a to its data bHe once they have proven them1elve1 to the 
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satisfaction of the medical profession. Yet to be resolved. however. is the que~tion of who 
will b~ held liable for computer-prescribed treatments that go wrong. (Thia first appeared 
in New Scientist. London. 14 February 1985 1 the weekly review of science and technology.) 

Eye movement controls word nr,ceasor 

Some disabled people are so severely handicapped that the only parts of their body they 
can control properly are their eyes. A group at St. George's Hospital. Lincoln. has designed 
an eye-controlled switch that can operate a word processor• select telephone numbers and 
control domestic appliances. The switch is triggered by tiny changes in the electric 
potential of the eye that occur when it moves. There is a potential of about one millivolt 
betJeen the surface of the eye and the retina. This potential changes by 20 microvolts with 
each degree of eye movement. By placing standard electrodes un either aide of a handicapped 
person's eyes, researchers at St. George's pick up the eye's electricity to operate a 
switch. The switch is turned on when the eyes are moved to the right and turned off when the 
eyes flick to the left. 

The team, led by Lincoln's director of medical physics, Peter Griffiths, has connected 
its eye switch to a BBC Micro and developed word processing software that responds to the 
switch. Handicapped children at a Lincoln school have been supplied with the system f.,r 
their schoolwork. The BBC Micro displays a menu of letters and words from which the children 
can compose their written work. The team has developed similar software for operating a 
telephone and for switching appliances off and on. 

The Institution of Electrical Engineers has announced a .S 1 000 prize for the best 
application of electronic or electrical techniques for helping disabled people. The winner 
of the award will be announced in November l91SS. (This first appeared in New Sci~ntist, 
London, 13 December 1984, the weekly review of science and technology.) 

Farm automation plows ahead 

The world's first agricultur41 automation conference, Agrimation l, was held on 
February 25-28 to address itself to the shape of agriculture to come, as well as to examine 
the kinds of autoaiation equipment now available to farmers. "Significant gains in future 
productivity and food availability and quality will come from computer prograiming and 
development of sensors," says Sylvan H. Wittwer, one of the conference leaders and director 
emeritus of the agricultural experiment station at Michigan State University. According to 
Wittwer, "this will involve the entire food system - from pro<!uction through harvesting, 
processing, packaging, and marketing." He sees the moat important increases in agriculture 
as coming not from bringing more land under cultivation, but from growing additional crops 
during the year on the same land. "The major requirement will be for appropriate sensors of 
environmental variables and computer progra111111ing of growth-factor inputs," he says. In other 
words, it will require automation. 

One of the oldest uses for automation in agriculture is in self-propelled combines. The 
automation components are supplied either by the combine manufacturer or. more coaDOnly, by 
the automation manufacturers who sell to them. Since moat of the auto-tion equipment is 
electrohydraulic, the component suppliers tend to be firms with experience in electronics and 
hydraulics. According to John K. Schueller of Texas A. ~ M. University's department of 
agricultural engineering, ir. College Station, the standard automated item on self-propelled 
ccmi. i.nes is a header-height control. "With the high potential losses associated with 
improi:er adjustment during soybean harvest, the availability of this control has become a 
necessity for all North American combine manufacturers.'' he says. The ultimate goal is to 
avoid damaging a growing crop by measuring how high above the ground a combine'• blades are 
as it moves across a field, This is accomplished with ultrasonic or mechanical sensors that 
regulate the flow of hydraulic oil to and from the header lift cylinders through a feedback 
mechanism similar to the governor on an electric motor. The connection between the sensor 
and the actuator may be mechanical or electrical in r:ni• simple system, and no computing 
power is required to make it work. 

A more complex use of combine automation involves automatic steering. However, many 
agricultural engineers are skeptical that it will soon reach the market in acon011ically 
a ign if icant numbers. As Schueller points out, "Despite a large amount of research in the 
area, there is only one manufactJrer that produces a tteering controller." That system, 
which is used only on corn heads, employs two mechanical feelers to determine row-following 
error. An error signal cause• a valve to correct the tteering direction. !n1ineera at the 
University of Sukatchewan in Regina are reported to be working on appl1in1 modern vision 
ayetem• to 1uide combines, but no combine manufacturer has yet indicated an interest in using 
them in it• machines. 
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"About half the foodstuff of the earth ia transplanted in some fora or another before it 
is harvested," notes Wittwer. And he expects this percentage to increase as the techniques 
of aicrobiological aanipulation - cloning and embryonic implantation - are applied to a wider 
range of both plant and aniaal tissue cultures. "The challenge i:1 for auto-tion of 
tissue-culture practices ••• including coaputer-progra-ed pr!>duction units," Wittwer says. 

What are now needed, according to agricultural researchers, are sensors to detect 
favorable soil conditions for plant cultures and the progress of ovulation for artificially 
inseminating livestock. Similarly, the same vision systems that guide tractors and combines 
can be applied to tissue-culture transplantation when used to direct the motion of 
pick-and-place robots. When also outfitted with tactile sensors, such robots -nipulate 
delicate tiaaue cultures more efficiently than a hwaan could. When it can be sold cheaply 
enough, this sensory sophistication could be a boon to small farmers because it will permit 
them to raise specialized crops for limited markets, such as kiwi fruit for Silicon Valley, 
without a disproportionately large labor investment. (Electronics Week, 25 February 1985) 

Chips integrate digital television 

ITT of West Germany is now supplying integrated circuits for digital televisions tc. 
Japanese manufacturers. The circuits will enable the Japanese to build digital TV sets to 
compete with the model that ITT makes. The package of seven chips, which integrate the 
equivalent of 300,000 transistors, sells for E20. In digital TV sets, the analogue picture 
and sound signals are converted into digital pulses. These pulses can be processed like 
computer data before they are changed back to analogue signals at the picture tube and 
loudspeaker. Converting signals from digital to analogue and back again is expensive, but 
once the signals are in digital form, they are cheaper and easier to process. Digital TV 
sets are more expensive than their analogue counterparts, but ITT believes it can reduce the 
price of its own product - Digivision. The company says it will also offer new facilities 
which are technically possible only with digital TV. 

The company worked for 10 years and spent $80 million to integrate the conversion 
circuits. Now the basic work is complete, engineers are designing extra features into the 
chips. One integrated circuit in the latest package handles all the different European 
teletext standards, and switches itself automatically to the appropriate standard according 
to the signal it receives from an cu::d.iil.. C;;rrer.::ly, TY .!et !!ll!nufacturers make different 
circuitry for each country. Another chip in the package is aimed at the American and 
Japanese markets. lt improves the quality of the 525-line TV picture which is the standard 
adopted by the US and Japan. European TV uses the 625-line PAL standard. Both standards put 
the colour (chroma} and black and white (luminance) information aide by aide in the 
transmitted channel, where they overlap to some extent. In the European PAL standard there 
is a 4 megahertz bandwidth available to carry the picture information, but the American and 
Japanese systems have only a 3-megahertz bandwidth. The result is that in Europe, colour TV 
pictures are clearer than in the US or Japan. 

Because luminance gives the fine detail to a picture, engineers have tried t~ improve 
the 525-line picture by using comb filters. These extract a little extra detail from the 
area of overlap between chroma and luminance. But analogue filters are expensive and 
introduce fuzziness into the picture. The ITT chip is a comb filter which operates 
digitally, and does not introduce any fuzziness. However, there are problems with digital 
circuits in TV sets. For instance, the digital pulses may radiate to analogue circuits and 
cause interference unless the circuit layout is carefully designed. ('nlis first apveared in 
New Scientist, London, 3 January 1985, the weekly review of science and technology.) 

'nle speaking computer on French railways 

Last week French Railway• (SNCF) started an automatic information system in Tours, in 
which a computer synthesises speech from recorded syllables. When a train is late an 
operator keys in the aeaaage on a computer keyboard. From then on the proceaa is entirely 
auto .. tic. 'nle computer dials the telephone numbers of signal boxes in sequence. 'nle 
signalling staff pick up the telephone and the computer tells them about the problem. The 
computer synthesises the speech from between 600 and 1200 stored syllables. 

The problem with the computer synthesis of speech ia to raaki: th·? end product 
intelligible, and to sound human. ('nlis first appeared in New Scientist, Lond,n, the weekly 
review of science and technology.) 

~Microprocenora in Geophysical Instruments" 

Hicroproce11or1 are us•d in geophyaical instruments employed in prospecting for deposits 
ol ainersl raw materials. Such proceaaora decrease the 1iu and weight of the instruments 
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and their energy use. The first microprocessor instrument - the KT-~ cap-eter. which 
measures the magnetic properties of ores directly in the field - is now being manufactured in 
quantity by the Geofiz:yka National Enterprise in Brno. It has met with success on the 
domestic and the foreign market, since it is 10 times as sensitive as its closest foreign 
competitor, manufactured in Canada. Experience in the manufacture of the microprocessor 
capameter has ma:le possible the rapid development of dozens of other geophysical 
instruments. Five of these are manufactured by Geofiz:yka, five by other firas around the 
country, and others will be used only within an enterprise. (Rude Pravo. Prague, 
12 September 1984) 

FACTORY AUTOHATION 

Computers on the shop floor 

Nowhere has the advent of computer technology met with such resistance as in its 
application on the factory floor. In some cases this fear is well founded: with any 
•dditional automation. job losses are liable to occur. However, this is not always the case, 
and in many instances, the successful installation can result ir. a more rewarding work 
environment for all concerned. But most projects fail dismally. Either the system being 
installed is badly designed and unsuited to the applic-ation. or the key people in the 
organisation are not kept adequ~tely informed or fully involved in the exercise. To see the 
scope of possible computer applications in the manufacturing environment. and to appreciate 
their benefits. one should look first at the way information processing in general bas 
ev ... ~ved. Computers were first used widely in the 1960s and 1970s based on the batch 
processing mode of operation of mainframe computers. While this may have suited the more 
traditional accounting systems. it achieved very little success when applied to the more 
demanding requirements of production control. Batch processing essentially involves the 
collection over a period of time of transaction data which are then entered into a computer 
in "batches". These batches are then used to update master files on a central computer. 
Typically, this is located away from the end user. 

So the only contact the user has with the system, apart from the data he/she sends to be 
keyed, is a proliferation of reports which the computer sends out following the update run. 
In most cases, processing the information takes quite a bit of time, and by the time reports 
are received, they may be so out of date as to be of little value. 

Typically sonieone involved in the accounts area was more in tune with the com~uter 
system and could benefit significantly from it. The user from manufacturing, however, was 
far worse off. It's no use to a production controller to find out on Thursday that he should 
have rescheduled all his machine shop jobs the previous Monday. 

The arrival in the late 1970s of the mini-computer was the next signi~icant ste1-
forward. Systems like Digital Equipment'• PDP-11 brought computer power to the user for the 
first time. It was no longer nece&1ary to collect transaction infonaation and send it away 
in batches for processing. Now details such •• stock issues, job completion times and so on 
could be input directly via a terminal and the files affected would be updated i-ediately. 
The results were available at the touch of a button. This was a tremendous advance in term• 
of the capability of the hardware available. But the software system houses were not so 
quick to respond with suitable, well-designed package& for industrial applications. It was 
several years before true high quality systems began to emerge. Even to this day 1oftware 
package• which match all the standard required criteria are far and few between. 

The arrival of the lo-cost micro system 111ay be con1idered as a further 1tep in the 
proceH of bringing ever-increasing computer power to the user at ever-decreasing prices. 
However, it i1 generally agreed at this stage that the 1reatest single technical .,rob le• 
facing the deve lopera of 111anufacturing systems is not hardware or software t>ut the huaan 
interface. 1:.ven with the llOSt strin1ent validation controls, it is i111po&1ible to 1uarantee 
the abaolute validity of data input ••nually. Other human problems are late input of data 
or, in the worst caae, failure to input data at all. The solution, however, lies in the 
ever-increasing uae of senior-based data acquisition syate•s. These front end the more 
t rad it ional data process in& applications and are linked directly to robotic and autOll8ted 
handlin& systnis. 

Sensor-baaed 'ayate•• involve connectin& the computer directly to the source of input. 
Normally di&ital or anuo1ue, such aensors may be located in machinery or can contist of 
device• such a• ba'r code readers, badie readera, autOllatic 1cales, •eaauring equipment and so 
on. 
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Thia type of technology can automatically pick the required data from its point of 
processing with 1001 accuracy; and there is no time lag between the event and the 
recording. Sensor based systems are not new. They have been used in process industries 
since the mid 1960s. It is only in the last few years, however, that any real attempt to use 
the• as the basis of an integrated manageme~t information system has been made. 

So, given the state of the art in both hardware and software, what are the possible 
shopfloor applicationa, and what are the likely benefits? The answers depend very much on 
the type of industry involved. Rather than analysing each industrial sector individually, 
let'• see how different areas of application can be best handled across the board. 

Inventory control, purchasing and sales order processing systems apply to all 
industries and are best suited to the standard aanual input aethod, coupled with the 
increased use of bar coding and/or inteliigent data collection devices. 

Bill of aateriah/product formulation control is an application th.tt varies from 
one industry to another. 

Works order control/production information recording: in all industries the trend 
is towards getting as much data as possible autoaatically by means o( sensor devices. 

Manufacturing resource planning: the planning of all manufacturing resources -
manpower, machine, materials, an•. finance - is applicable to all types oi industry but it:; 
importance depends on the complexity of the planning operation within the company itself. 

Regardless of what application is being addressed, or what mode of processing is being 
used, it is essential that certain features and concepts are built into the basic desi~~ of 
the computer system. Apart from looking for the obvious features - for e7.:.tmpi.e, menu 
processi1.g, integration, user interaction and ease of use - one should look at criteria such 
as listed below, particularly if a package is being evaluated: 

Is the package fully supported? 

Is ~ne reporting 1tructure flexible? 

Can reports be produced on the screen? 

What source language is used? 

Are good standards employed? 

ls the system well doc1.111ented? 

Circumstances have improved dramatically since the early days of mainframe/batch 
proceuing. On the aurface - given the r11nge of tooh available for computerise.t 
manufacturing 1y1tem1 - it would appear that planning, de1ign and implementation have never 
been easier. Unfortunately thi1 is not ao. The basic problem• of poor understanding an.1 
ineffective internal liai1on are still very much in evidence. Euentially these problems, 
when they occur, can only be overcome either by devoting more time and effort internally to 
education, plannin& and review, or by involving third party companies, with relevant 1kills 
and experience in the application area1 to be addreued. Unless a company is prepared to 
take thi1 type of action, it will run the ri1k of mi11ing out entirely on the c~rrent trend 
of increa1ed auto.ation and 1rowth in flexible manufacture 1y1t .. m1. It Gust also be prepared 
to accept the inevitable con1equences when competing ~ompanie1 become more efficient and less 
costly - and .. rket share be&ina to drop. (Technology Ireland, January 1985) 

Automated control in proce1s industrr 

Automated control ~yste•s in the process industry are a relatively new arrival, with few 
suppliers sellin& into the market. Phy1ically, the process industry provides a ho1tile and 
haaardoua cnvi•onment for any ~oeputer system with constantly changing temperatures, 
infl .... bl• o11nd potentially explosive situ1tions. The continuou• proceues involved are 
often diffi.,ult to cor.trol. A 111easure of the late arrival of automated control sy1tems is 
the fact that lCl installed it1 fir1t system in a chemical plant only three years ago and it 
.,as considered a "leap i.1 the dark". However, it marked a watershed for lCl and now a 11 new 
planta and refurbiahMnts entai 1 inttallation of computerised control 1yatem1. When lCl 
built it• new chloromethane plant on its Ror.kaavage site in Run~orn - the first to have an 
automated control ayata• - it was taking a subst1ntial coi.ercial ri1k. The company had 
id~nt i hid a lar11 1rowth in the t.uropean m1tket for chloromethane products and its success 
in this .. rket rested on it1 ability to supply its custolllf!rs' demands on time from day one vf 
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the plant's opening. The plant opened in November 1981 and represented an icvestment of some 
E40 111i l lion for lCl' 11 Hond Division. The new automated system was new to eve:.:;rone and the 
whole plant was dependent on it. In the .. ords of Hartin Bell, production 1113nager, the 
company was "enteri.ng the unknown". The risk paid off - the plant is the world's largest 
single producer of chloromethane products •••• 

At the time the company was selecting its control system there were only two companies 
to choose from~ Foxboro and Taylor instruments. ICI went for Foxboro's Videospec 2 system. 
Its main criteria was greater productivity - the whole p!ant can be operated with one man in 
the control room, compared to three with conventional instrument panels - and capital 
requirements. The Videospec system could be installed in one room, thus saving space, and 
its data retrieval and analysis capabilities were a resounding success. The Foxboro system 
cost some El20,000 includi1og all the various interfaces. 

Sine~ ICl installed the Foxboro system, more suppliers have entered the market and the 
company has by no means become dependent on one supplier. Other plants havt opted for Kent, 
Turnbull and Negretti controllers. In some, the actual nu.nber crunching is being done by BBt; 
or Apple microcomputers •••• 

Future computer development at the Rocksavage site as a whole is being considered by a 
special coaaittee. It is look:.ng at all computer needs and deciding on future policy. There 
are l~ operating units on the Rocksavage site - some are conventionally controlled, otllers, 
like the chloromethane plant are more advanced. ln five to 10 years' time, Bell belie"es 
that each individual unit will have its own system, linking into a centcal computer. This 
wi 11 enable each unit not only to optimise its 01m ope rat ion, but to make dee is ions that wi 11 
be commercially sound for the site as a whole. At present, while each site mdkes decisions 
to optimise its individual performance, commercia! decisions affecting the whole site are a 
central management function. For now, however, it do<!sn't look as though com; .. •L.ers will gee 
total control of a chemical plant. (Computing The Magazine, 18 October 1984) 

Comms put spanner in the process works 

Distributed control systems are one of the most promising new techniques in the proces'I 
industry, but a lack of real time communications standards means that the industry has been 
slow to reap the benefits. The world of general-pucpose dp has, of course, been wise to the 
advantages of distributed computing for quite a while, and has also suffered from problems of 
standardisation. But in the process industry, the potential gains from spreading processing 
power around are even greater - and the problem,; of imrilementiug it more acute. For some 
time now, the trend has been towards putting mere intelligence into the programma~le 
controllers used in process plants, and this has gone hand-in-hand with a shift in emphasis 
away fro111 hardw:.ce towards software as the key factor in the system. The companies which 
make programmable controllers are starting to give them extra intelligence, in the form of 
predictive or self-modifying routines. 

An example of the new ~eneration of distributed system being developed for the procees 
industry is Hod 300, the newest product from process control specialist ·ray'!.or Instruments. 
Hod 300 is a fully distributed control system that will work for continuous or batch 
processes, and it has no central processor at all. lnstead, the system software is 
downloaded into a number of completely self-sufficient nodes. Each node holds part of the 
system's database and can operate independently should the system's communications break 
down. Taylor is not the first process control company t.o ~evelop a distributed control 
system. Several manufactu.-ers offer similar products. But the problem from the user's point 
of view is that all the systems use idiosyncratic conwunications protocols, so there is no 
question of buying in equipment from different manufacturers. The Honeywell, Foxboro and 
Taylor systems all use incompatible bus systems, so their kit won't co11111unicate at all. 

There are only a handful of companies involved in developing complete process control 
systems, partly becausf! of the high research and development coats involve.I. Huch of the 
development work is in the real time software to drive the system. 

Supervif ing plants is one thing; controlling them is another. 
need to use high speed, high volume networks with enough capacity 
communications. Standard telephone lines and local area networks can't 
of performance needed. 

Systems 1 ~ke Hod 300 
to handle real time 
come up to the level 

For some time the standards cOllUllittees have been looking at ways of tackling the problem 
of developing standards for real time communications; indeed, work has been in progress for 
longer than work on off ice automation 1tandard1. But off ice automation ha• raced ahP.ad, 
while rP.al time communications stanclards are 1till on tiu! drawing board, partly becaucf! of 
tht' lack of a dominant manufacturer to set the pace. The two most promisi.ng candidates for 
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the role of a process industry standard are HDLC, an Ethernet-like system, and Proway, which 
is based on IEEE 802 and uses token-passing. The Proway proposal was put forward by a US 
subcommittee of the International Electrotechnical Co11111ission last year, and was greeted with 
enthusiasm by the process industry. But the future of Proway is in the hands of the -:hip 
manufacturers. Proway' s wide adopt ion vi 11 depend on the availability of lo" cost 
co11DDunications chips, but the process industry market is only 1% or so of the office 
automation market and the incPn~iv~ for the chip makers to cater for it is much smaller. The 
lnrernational Standards Organisation is hoping that by making Proway a subset of IEEE H02, it 
will be able to piggyback onto the office automation bandwagon. If so, the standards 
pc:obl<!ms of the process industry ma) be over. As one of the leading companies in the field 
put it: "If the chip makers can come up with a product with the integrity and safety we 
need, at S5 a throw, then there'll be no choice - we'll all have to go that way." 
(Computing The Magazine, 18 October 1984) 

Automated manufacturing 

The potential for innovation in manufacturing has never been greater than it is today. 
The so-called advanced manufacturing technologies (AMT) offer major opportunities to makers 
of most engineered >roducts to cut costs and improve quality and service to the custom ... r. 
The key attribute of AMT is flexibility. Machinery has long been available to automate long, 
high-volume production runs such as those found in the car industry or process industries. 
T'1e new flexible technologies, whether for designing, shaping, handling or assembling 
products, are also applicable to small-scale, small-batch production, and so hold out the 
promise of improving the competitiveness of thousands of small and medium-sized 
manufacturers. 

As recently as a year ago, AMT was still considered by many experts to be a "missionary 
sell." In other words, it was so new that most potential users, particularly smaller 
manufacturers, had to be convinced that it was available and worked. That period is now 
clearly over. In the past year or so, a number of advanced systems have been installed, 
proving the practicality of AMT in a wide variety of applications, from sorting shoes to 
making wiring looms for complex machines. And many more are on the way. The boom predicted 
for the suppliers of equipment and software for the shop floor is now occurring, with some 
sectors, such as robotics and computer-aided design, growing at over 30 per cent a year. By 
1990, the entire AMT industry is expected to have ~nnual sales of more than S30bn which would 
be quite an achievement for an industry that is still very much in the embryo stage. Indeed, 
it is still difficult to predict the ultimate shape and structure of this industry. A year 
ago, it looked as if the giant electrical and electronic companies, such a~ IBM and General 
Electric of the U.S., were going to march in and take away the leadership of the industry 
from machinery makers. 

But that has not happened so far. Instead, the main contractors on big AMT projects 
have tended to be the leading specialists in a particular sector. For example, almost all 
the major flexible manufacturing systems (FHS) built in the la! .. couple of years have been 
made by the top machine tool builders, such as Cincinnati Milacron, Ingersoll International, 
and White of the U.S., Comau of Italy and Scharmann of West Germany. Similarly, the big 
contracts for materials handling systems have been won by companies such as BT of Sweden and 
Jungheinrich of West Germany. 

However, there is no doubt that the importance of electronics will continue to in~rease, 
especially as attempts are made to achieve what is often called computer-integrated 
manufacturing (ClH) 1 that is, linking various islands into integrated systems under the 
management of computers. And it is reasonioble to assume that the makers of computers vi 11 
11!ay c1 larger role in the development of tl.ese systems. 

Many observers have worried about potential co;npet it ion from Japanese Ai"!T supp lie rs, 
having vitneued the Japanese 1uccesses in recent years in ae 11 ing r<1bots, numeri.-a 1 controls 
and numerically-controlled machine tools in world markets. But with a couple of exceptions, 
the Japanese have not been very active in F.uropean and North American AMT markets, perhaps 
because of language and distance barriers to their providing the nigh degree of customised 
engineering required in ,JtT systems. Indeed, the main iaaues in AMT today are not so much 
technological as conceptual and managerial. For both suppliers and users, the most worrisome 
problems are the practical ones of designing sensible 1ycte111s, choo1iing the right suppliers 
of equipment and preparing for the inevitable 1i1nificant changes in their organisations. 

For users, the key issue1 at first are those of costs and benefits, but these soon 
become less important 'h"'' the human ones. An automatE.d factory, or even a part of a factory 
that i1 automated, operateo in a very different way from a conventional one, and different 
11hop-floor organisat ior structures ire needed. ln some cases, automation can affect the 
organi1ation of sn entirr. company. 
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<.:onsider, for example, a hyi:-othetical case of a .. nufacturer with a totally automated 
production system. Flom a simple electronic signal from a distant salesman that he baa won 
an order, the central computer initiates production, supervises all the machining, handling, 
assembly and test functions and even generates orders for new materials and tools to replace 
those used. This degree of automation, which is beginning to appear in factories already, 
obviously eliminates a number of manual and skilled jobs. But it also plays havoc with the 
traditional roles of various supervisors and even directors. In effect, it is the lowly 
salesman who controls the production line. (Financial Times, 5 February 1985) 

ROBOTICS 

UK robot report makes depressing reading 

British firms invested more ttan E50m in robotic equipment last year, ~ut depressingly, 
British built robot• only accounted for around LO per cent of this figure. In its annual 
report the British Robot Association presents figures which suggest a rather depressed market 
for robots in the UK, and BRA chairman, Michael Skidmore from Cincinnati Milacron, predicts 
that there will be considerable market rationalization in the UK in 1985. Britain's robot 
population now stands at 2,623, an increase of 870 units on last year. British robots 
accounted for 225 sales, the largest figure from any geographical region, but moat of these 
were low-cost models specifically suited to the plastics industry. BRA predicts that the UK 
will t>uy fewer robots i!'l 1985 (800 is the prediction) as Britain's car industry, which 
accoun :s for between 30 and 40 pei- cent of robot sales, completes its robot acquisition 
progra11111es. 

In the international robot league, Britain comes sixth in terms of robot population. 
To1- of the league, and way in front of everyone else, is Japan with &4,bOU robots. In 
earlier years, the BRA has been sceptical of Japanese ~stimatea, but Tom Brock, BRA 
secretary, says he is satisfied that the Japanese estimate is accurate according to the &RA's 
accounting methods. The US has the ser.ond largest robot population in the world, with ll,UUO 
units, followed by West Germany, with 6,600 units, Italy with 2, 700 units and France and 
Britain with around 2,600 robots apiece. 

The BRA says that robots are bein~ used for new applications in British industry, as new 
automated production techniques allow the use of robots. Applications such as laser-cutting 
and water-jet cutting are growing fast as new technologies are utilized. Assembly work 
accou~ted for the largest single increase in robot population, with 96 installed in 1984, 
more than 93 per cent up on the 1983 figure. (Electronics Weekly, 20 February 1985) · 

Polish robots gather dust 

Six hundred and five robots have so far been built in Poland, but only 360 are in 
operation, with 1985-1986 requests totalling merely 150 and plans for 700 more by the end of 
1990 according to Promaaz, the research and development institute for the foundry and machine 
industries which is in charge of the country's robotics progra..e. Twu hundred and 
forty-five robots are gathering dust in warehouses because of the apathy and disintereat of 
manufacturing industry, despite ita crying need for modernization and automation, claima the 
instit~te, pointing out that Poland is the pariah of robotica within the Eaatern Bloc and in 
the USSR 40,000 robota are in use and 14,000 were made in 1984 alone. 

One of the reasons is, according to Promaaz, that many Poliah producers make do with low 
technological standards, and reckon that the provision of ancillary equip .. nt and of training 
aervice and maintenance staff would coat more than the robots themaelvea. l:.ven large 
enterpri sea with a shortage of labour and a multitude of de-nding phyaical tasks are 
reticent, apparently, while occasionally amall firaa without the technical and econoaic 
preconditions which would render the application of robota feasible request the iaaue of 
electrunic robot• and manipulatora. (~lectronica Weekly, 13 february 1?8~) 

Ro~ota get smart in Japan 

Already the world leader in production-line robots, Japan see•• the likely front-runner 
for the up~oming generation of intelligent mobile robots that will toil in inviron.enta too 
haiardoua for humana. Close to getting into industry are experi .. ntal robots f1011 tvo Tokyo 
firms, Hitachi Ltd. and To1hiba Corp. Their hardware cannot be considered true prototypea, 
but they nonethele11 of fer in1ighta into what might be forthcomina in Japan••• robot deaign. 
Hitachi's mobile robot crawls arou'ld under its ovn battery power, ac.t1eti .. a at ita own 
di1cretion. When the terrain is not level, ita crawlers adapt to cli•bing steps or ladders. 
Thue through the map• stored in its memory, plus viaion over an anal• of 162• (about equal to 
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that of humane), the robot can maneuver arou"1 amall obstacles. Using its arm, which has six 
degrees of aoveaent, it can open doors or move c•bjects •••• 

For operation, the robot has a three-dimensional map in its memory for the area it is to 
t ravo?rse. Pattern processing is used to predict its position. Then an actual map of the 
i~ediate surroundings acquired by the vision system, including ob!'.tacles, is fed into a 
different segment of memory. The robot steers itself in a way that minimizes the difference 
between the predicted map and the actual map, all the while navigating to avoid impassible 
obstacles. It can open doors, however, as well as manipulate electrical switches, actuate 
valves, and perform other tasks. 

While in operation, the robot rec0111putes its position and course once each second. 
Remote control from a base station is taken care of by a radio link that uses spread-spectrum 
technology to minimize interference by noise. The lin~ also enables the base station to view 
the scene picked up by the robot's vision system. The data-transmission rate is 135 kb/s. 

Toshiba i• developing its intelligent robot for industry through a joint project with a 
te- headed by Hiroyuki Yoshikawa of the Department of Precision Machinery Engineering at 
Tokyo University. The work was done under a contract with the Mechanical Social System 
Foundation, established by the Ministry of lnternational Trade and Industry. 
(_Elo?ctronics Week, 21 January 1985) 

Robots come to their senses 

Robot.a are useless unless they have a sense of what they' re doing. Even a robot arm 
that can move with great preciaion can't be used as a ill&nufacturing tool if it doesn't know 
where to find the object• to manipulate or how to position them in meaningful order. This 
waa a recurrent theme at the workshop sponsored by the Society of Manufacturing Engineers 
that was held in Atlanta (USA) in late January. "The notion that machine vision is the 
latest add-on for robot• is patently false," states Owen Herman, chief engineer for vision 
technology at Robot Systems Inc. "Only about 5% of robots currently in industry use vision. 
Limit switches and encoder• have been around a long time and are doing fine, thank you." 
Conversely, he notes, only 5% of today's vision systems are used to control robots. The rest 
are used for inspection and quality control. 

Many speakers at the workshop suggested that newcomer. to the robotics industry often 
don't appreciate how much computer power is required for even rudimentary object recognition 
and its subsequent co-ordination with a robotic limb. A machine usually needs 20 megabytes 
of random-access memory to be able to see an object in three dimensions - that is, for it to 
store the visual parameters of a solid figure and remember what the figure looks like when it 
sees it a second time. lf the object has been rotated through a different spatial 
orientation, the problem is exacerbated. Fortunately, less storage capacity is required for 
gray-scale and binary imaging. In this more simple task, soli:! objects are viewed in only 
two dimensions and one spatial orientation, thereby reducing the amount of visual memory 
needed to recognize the objects. The drawback is that objects cannot be placed at random in 
an industrial environment but must be oriented 'ilithin a rigidly prescribed space for the 
machine to know what and where they are. Host vision systems on the market have this 
limitation, whether they are used as robotic sensors or to inspect products. The other 
limitation is cost. 

In the workshop's hands-on portion, attendees showed a great deal of interest in the use 
of fiber optics in photoelectric sensing. Thia rugged technology is especially suited to 
robotic applications because the small sensing head can be mounted directly on the end 
effector, without signal interference from vibration or high temperature. ln addition, the 
flexible cable can move with the robot arm and is relatively immune to damage from fluids or 
airborne particulates, both of which could make the use of a video camera impossible. 

Using intelligent vision to guide a robot's end effector is an application that is still 
li•ited - but growing. In 1984, the $60 •illion market consisted mostly of such applications 
as inspection of critical part dimensions, position measurement (especially for checking the 
placement of holes in printed-circuit boards), seam tracking in industrial welding, and the 
detection of specific defects for which the viaion system's computer had been progra.ned 
be forehand. • •• 

One new technology in tactile sensing involves capacitive cells made of a silicon 
diaphragm; the diaphragm moves against a glass substrate in response to an applied force. 



- 4!: -

Although sensitivities of l fF have been reported in the laboratory. many engineers 
responsible for integrating sensors and robots are wary of the cells• susceptibility to 
fluctuations in aa.bient temperature and electromagnetic interference. Robot Systems' Potter 
doesn't believe in the current economic feasibility of sensitive tactile equipment. "They 
are too affected by n..iise and require too many built-in corrections." he !'ays. "Also. they 
have to give a digital inte:-pretation of what it is they're touching. lt's much easier for 
an operator to sinaply see an [analog} image on a video display." Though r:he same Limitations 
have applied to another technology used in tactile sensing - piezoelectricity - a new 
development in piezo materials promises to mitigate them. Polyvinylidene flu9ride (PVDF) 
films now being used in prototype sensors are said to offer several advantages over 
traditional piezoceramics such as lead zirconate titon&te (PZT). PVDF can be subjected to 
much stronger electrical fields than PZT. as well a.i to a wider range of temperatures and 
more severe mechanical stress. It is also a more sensitive piezo traosducer. 

According to PottP.r • the best use for tactile sensors is not sensing as such but 
monitoring a robot's end effectors for force and moment build-up. Hore capa~le than simple 
strain iauges, they can be interfaced to a computer that resolves the forces into positioning 
vectors (possibly in integration with a vision systeMJ and warns the operator if tolerances 
are exceeded. (~lectronics Week. 18 February 1985) 

Feeling poorly 

Host industrial robots are blind and unfeeling. That, contrary to some popular opinion, 
does not ma~e them perfect e~ployees: they mistake nuts for bolts and crush things they are 
supposed to nudge. Huch recent resea1ch t.as been aimed at giving robots the rudimentary 
ability to interpret information from t>uch sensors, so they can work out how nard they are 
touching objects. as well as the objfCt$ 1 shape and position. One of the most promising 
.. !>preaches so fa:- has been to mimic hum:tn fingertips. At the Massachusetts Institute or 
Technology, Dr. John Purbrick and his colleagues have created a form of "arti!'.icial skin". 
lt consists of tiny criss-crossed grids made from a special mixture of rubber that can 
conduct electricity. As a roGot equipped with the skin presJJes against an object, each 
intersection sends an electrical impulse to a computer. which can then map out a 
two-dimensional plan of the thing it is touching. The auvantage of making the skin out of 
rubber is that it can tell the robot how hard an object is being touched. U you increase 
the pressure. the rubber flattens out and more intersections send out their r.~~ctrical 
impulses. But rubber has it disadvantages. It is hard to make n:bber that conducts 
electricity evenly. Rubber also tends to deform under repeated pressure: eventually, the 
same amount of pressure begins to send out ever increasing impulses. 

One solution might be to find a substitute for rubber. Dr. Bruce Roberts?n of the GEC's 
research centre in Britain is trying to do that by making an an:ificial skin that uses a 
fabric, coated with a conducting polymer. i:1stead. But even if he succeeds. the skin would 
be able to "feel" in only two dimensions. A more difficuJ.t challenge is to teach a robot to 
think in three dimensions. Attempts to help robots build up a three-dimensional picture of 
an object by touching it have, until now, been relatively crude. One of the most common 
approa~hes is to make a sensor that consists of a grid of retractable needles; it creates a 
mould o:- an object by resting c.n it. But scientists at the University of Florida, led by 
Ur. ~ale ~evill, claim to have pioneered a technique that is radically new. Dr. Nevill says 
his approal:h was inspired, like artificial skin, by the human fingertip. But he note1 that 
blind p<.>opl.: .,,1:0 read braille do so by moving their fingers across a surface, not by pressing 
down on it form above. So he has produced a ridged skin which moves across the object in 
order to recogn~?.e it. 

Because the Florida team has applied for a patent it is not saying how its technique 
works. Other robotics buffs r.hink it must use a polymer called polyvinylidene fluoride 
(PVUf), PVUF is piezoelectric, like quartz: changes in its shape produce electrical 
impulses. By moving across an ->bject, ~ skin made from PVDF could create a pattern of 
vibrations to be monitored by a ::ransducer. ~ computer would compare the results with a 
library of patterns stored in its memory. When the !"omputer recognizes a pattern. it tell• 
the robot to perform a pre-programmed task, such as picio.i!"lg the object up. What is novttl 
about Horida's sensor is th.at it moves. A static piezoelectdr: sensor has been produced 
bef,>re, for example by Ur. Melvin Siegel and Hr. Gregory Toto at Car,;egie·Hellon University 
in Pittsburgh. l"heir prototype has 16 sensor pads in a square array, ea.:h 11ith its own 
signal amplifier and microprocessor. The Pittsburgh team, however, is payi,;z aa much 
attention to the r.omputer processes that an•lyse the signal as to the mechanics of the ~~nsor 
its~lf. The snag with piezoelectric sensors i1 that they spend a lot of time being 1ilent; 
tht>y give off short, intense bursts of data only when their pre1sure against an object 
changes. If the robot is to respond quickly enough, the siKnah ir.ult be fed through novel 
~.1mp1i.~r <1rchitecture~ that process the data in parallel. (The Economilt, 9 Har:h 198~) 



Working -,ith robots 

Nypro Ltd., the c:ountry's largest tr~de :nj.;ction moui.<ier, p"."riGuces moulded ~lastic 
parti:. for sec,.ors such .as te l"!cOlllL..:nicat~ons, cOGpu:ers a:ld lu:althcare. A lot crf this is 
exported to stringent slandards. To survi~·c, itr. lel.'e'. of t~chnology l\:.l> to i>e on .!...:!!! with 
the most a:hanced in Europ~. ln a fO.S mil."!.io.t inve:::tmertt prot.~alll"le catc-ied out over the 
past r:"'o years, it rtot c..r:ly bought new injection mo,•lding equipaa..nt, i>ut romfrehensively 
computerised its manage111E:nt inf?r-tion ::;..,Hems. And in Novemcer lSISl, i.t bought its first 
robot. Thi3 machine, it reckon_,., p.aid for itself in a .J-9 month pe.-ic.d. lfow Mypro n.as lb 
rob:>!:s in its Bra~· 11lant, costing f C"om aroun::. lb, >~~c to .;JVer ll5,UOO e·u:.. (spe.: ial grippers 
add to that cost) w~th an estimated averaie ~al back pe1·iod of 1.me yc: .. r. 

For Nypro, the introduction of robotics h3s meant improved, consistent qual::.ty and a 
greater degree of co3pe~1.tiv1!ness. h: i.o;;ie instances it has even been able to provide an 
additional fin~~hing oper~:ion (carri~d out by a ID'lchine operator freed of some manual work 
by a robot) to a client free oi cnarge - in tffect cutting its price at no cost to itself. 

First, the cOlllpa:iy did a lot »f res"!arch on rol:iots available in Europe. lt looked at 
factc.rs including ease of outlay, mainte>\anc• and installation; fiexioilit;, .:liability, 
adaptabi!ity to new and old machinery; space u~ilisation; technical back-up~ and ease of 
operation. It came dc:.wn "fairly heavily" in favour of a British made machine, from fressflow 
Ltd. One ch•racteristic tha•. i111rrP.ssed was the rc-bustness of the machine. This pointed 
towards a f2r-thinking design concP.pt, and the components were ~f an ext"."emely high 
specification. All this poir.tea towards high reliability. "This was the Ln'tial factor," 
says Toa F~trgerald, "and were we e"1;er proved rigl1t~ 11 

T'n.- first robot was bought on 11 "no foal, no fee" basis. At the same time, Nypro bought 
an indei:ins conveyor from LVP Conveyors in Dublin. Since Novembt..r 1983, that robot has run 
consistently. lhete was only one breakdown when a part had to be replaced. This lasted for 
12 to 14 hour~ (it would have been dealt with in one if the part was in st~ck at lhe plant). 
:he success of the first move led the company to continue. Now it has lb robots and nine 
indexing conveyor"i. "A robot does a numbr.r of things. There are grave misconceptions. 
Everybody thinks r:hey're guing to eliminate jobs. Absolutely wrong," says Tom Jiit~geral.!. 
"ln actual fact, the Plain benefit is that they improve quality performance." 

In Nypro's plant, as in other injection moulding plants, raw material Ln granular form 
is fed into hoppers on the injection moulding machines. ·me material is meltej under 
controlled conditions and injected into a steel mould. lr: sets quickly in the mould. ·rn~ 
mould then opens, and the moulded part is removed. before automation, an operator would litt 
the part out of the mould, and the cycle would then repeat. But unlike a machine, a human 
being is incapable of repeating a fairly sim~le operation like that at exactly the &a•~ pace 
and at exactly the same speed for a long period. This has ramifications for quality 
control. Changes in pace affect the timing of the cycle - and the properties of plastic lead 
to variations in product, which in turn lead to rejected product. 

The action of a robot could be subdivided into a number of functions. The first robot 
had to pecform five tasks: 

Remove two cosmetically c.ritical mouldings from t;1e tool (mould). 

Remove the runner (an extra11eo10s piece of plattic on thP. pr\'lduct, formed by the 
moulding process, and designed so as to be removed ea1ily without damage to the 
fini.ihed part). 

Place ~he component on to a conveyor. 

Place the runner into a box, where it would be ear111&rked for recycling as raw 
uterial. 

Index the conveyor. 

At this stage, Nypro gave the robot manufacturer sample parts and tooling dimensions. 
The manufacturer then interfaced the machine and the robot (thi11 is critical since a seriou'' 
miscalculation co•1ld result in a robot srm damaging a tool worth thousands ot poundt) anJ 
supplied the gripper uni.ti. Since then Nypro ha1 become ulf-sufficiiint. " Our 
confidiir.ce oand knowled&e of the robots grew quickly," say• Neil Dewar. "llii becaml! leis anoJ 
11:•• dc11end1:nt un our robut sup11li1:r, undt:rtaking by degrees the interfacing and the 
installstion of the robots and also r.he development of the gripper units." ••• 



'."be injection moulding shop at Mypro baa 26 aachinea from lS tonne to ttSO tonne locking 
force. the robots. then can service weights from lS tonne to l.O~ tonne. ••• (Technology 
Ireland, January l98S) 

Helping firms use robots for arc welding 

Arc welding is highly adaptable to robotics. Manually welding is labour intensive and 
monotonous: quantity and productivity very 11Uch depend on operator skill. Robot arc welding 
is now a well established technique. lt offers significant improv-nts in prOHluctivity: 
typically between 2001 and 3001. While a aanual welder has a typical "arc-on" time of up to 
JU%, a robot will have the arc on up to 801 of the time. Quality is usually improved and 
scrap reduced aarkedly. 

The robot and 500 kg fully progr .... ble .. nipulator fona an industrial tool used by aany 
coepanies abroad and regarded as one of the .. rket leaders in arc welding cells. The laser 
seam finder •dds further sophistication. lt is capable of locating inaccurate aeaas between 
parts. And an air plaaaa unit is capable of highly accurate plate cutting in three 
dimensions vhen mounted on the robot. 

-~ working te- has been set up with aembera from the Manufacturing and Metallurgy 
Departments of llRS and the Mechanical Engineering Dept. of UCD. The teaa ai .. to carry out 
feasibility studies in robotic welding for lriab finas. A company with a significant 
workload in welding. and considering a robot or wishing to have the technique teated. can 
avail of the service which offers a lov cost aethod of testing the process for industrial 
products. A feasibility study will include such factor• as the suitability of a coapany's 
products for welding by robot, the actual welding sequence. difficulties arising due to 
component fit-up and lack of accuracy. i•proved cycle ti•e and product redesign for robot 
welding and jigging. 

The e.pbasia will be on the practicalities of welding by robot. These will be 
considered from a production engineering and metallurgical stance. (Technology lreland, 
February l'J8S) 

COUNTRY REPORTS 

The Government of the People's Republic of China has agreed to a proposal aade by 
cot!!puter scientist Shu-Park Qlan. professor at the Santa Clara university in California. to 
es:c1blish the China Experimental University in the new Shenzhen Special Econoaic Zone near 
dong Kong. Five hundred acres of land and '100 •illion to build a c••pua will be provided by 
the Government. Professor Chan is now trying to raise $100.000 from American companies for a 
small staff. That staff in turn will atte•pt to raise ~5 •illion in two years and 
$15 million over six years for salaries and high-tech equipment. such as computers. 

The professor' a caapaign is paying off with companies that are eyeing the Ulineae 
market. Those that contribute to the university qualify for extra tax incentives anol 
concessions if they build plants in the Shenzhen zone. But the profeaao• is not content to 
seek support only from California high-tech companies. lie is talking to top executives at 
major corporations, including General Electric, lnternational Business Machines, and Alaerican 
Telephone & Telegraph. He asked AT&T to endow two chairs at the new school and to build a 
coaaunicati~n• laboratory. 

Chan hi•aelf is ready to co .. it up to six years of hi• life to aake the university a 
success. He hopes to recruit other •iddle-ased professors from a variety of countries who 
will work for low wages and then hire a younser cadre of hish-aalaried scientists and 
engineers "who will have forefront knovlad1e." lnitially, the univeraity would award only 
matter' a degrees in five science and en1inaerin1 fielda and in hotel •anase-nt, a sorely 
needed talent in a China easer to 110dernize. Within lS yeare, althou&h it etill •i&ht not be 
a Stanford University, the experi-ntal achool could 1row into a full-fled&ed university, 
grantin& bachelor's .. ster'a, and doctcrate de&reea in the 1cience1 and hu .. nitiee. 
(Buaineaaweek, 31 Oece•ber 1984) 

East Europe's computer• 

Democratic Republic of Ger .. ny boasts the lar1e1t and aoet advanced computer 
industry in eaetern Europe. lta U-O •icroproce11ora, t"iough le•• powerful than the latest 
Intel• in the weet, drive thoutanda of Co•econ ES ••infraae computer• and SH •ini-computer• -
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copies of IBM 360a AMO Digital Equipaent PDPs. Since 1980 the Deaoc:ratic llepublic of 
Ger.any' s output of integrated circuits and seaiconductors, •ade mainly at the llobc.tron 
complex in Dresden, has •ore than doubled. The country also leads Co•econ's dash to automate 
industry, having installed lS,000 robots {all domestically designed and built), against 
Russia'• 2S,ooo. 

Czechoslovakia depends heavily on western technology. It •akes some microcomputers and 
peripheral equipment under licensing agreements at the ZPA plant in Cak.ovice. Quality of 
production there has been poor. In Moveaber, Czechoslovakia took the unprecedented step of 
complaining to the Catt that the Cocoia* eabargo on some of its planned purchases was a 
non-tariff barrier to trade, against Catt rules. It complained that •icrocoiaputers from 
several countries, industrial robots from Britain and optical electronics from Japan were 
being blocked. Though the complaint is unlikely to open the trade door wide, it •ight 
influence soae western governments to be more sympathetic towards Czechoslovakia in 
individual licensing decisions. 

~also depends on iaporta of western technology. ln 1972-197&, it i•~urted 301 of 
the $690.-Vorth of -•tern computer equipment that was bought by eastern fa.rope. The 
M~-ELWRO computer works in Wroclaw once housed the •ost dyn-ic computei industry in 
eastern Europe. Many of Poland'• best computer scientists have eaigrated. ~uters are now 
so scarce that progr-....ers cannot be trained properly. 

Bulgaria's computer industry has rapidly developed. Bulgaria is the biggest net 
exporter of electronics and the main producer of magnetic disks in Co.econ. 'rbe disk. drives, 
elec:ronics and electronic robots .. de at the Beroe plant in Stara Zagora are widely used in 
computer-aided .. nufacture throughout the factories of East Europe. 

In llumania, even old-fashioned .. infr .. e computers are rare. According to official 
statistics, 1,062 computer terminal• were in use in 1980 and 4,000 will be installed 
by 1990. luaania ducked out of successive Coiaecon co-operation agreements, preferring to 
build up its own small computer industry aimost entirely under westerr. licences or by joint 
ventures with western companies like Control Data. As it has run out of the hard currency 
needed to pay for such licences, lluaania's production of computers, almost all of which takes 
place at the Central Informatics Institute in Bucharest, has recently fallen. 

Hungary writes some of Europe's best software and is also a leading Co~econ supplier of 
hardware. Videoton, Hungary's large•t computer-.ak.er, diversified into a wide range of 
high-quality peripherals in the late 1970s under licence from American, Swedish and French 
firms. Today Videoton sells around 8S1 of its output to foreign buyers. Szamalk., Hungary's 
biggest systems house with annual sales of l.S billion forints ($3Um), sold western countries 
~l.S•-orth of lBH- and DEC-compatible software last year. Not far behind sz .. alk was 
SZKl Laboratories, which clai~ed a 1984 turnover of l billion forints. Its logic programming 
language, H-Prolog, was selected by Japan for use in its fifth-generation project for 
computers with artificial intelligence. {The Economist, 19 January 19~S) 

Esprit project is coming of age 

The European eo .. ission last week congra~ulated itself and European industry on movin~ 
the £.900 million, lona-tera, collaborative information technology {lT) project, Esprit, into 
its aature phase. The coimission believes that even if its own support were to collapse 
tomorrow, European IT companies would continue the rollaborations that formally got otf the 
around last week. The ai• of the Esprit project is to create the conditions where European 
industry could leapfroa US and Japanese competition in the future. A major emphasis is on 
collaboration; all the proj.;:cts •ust have a:. least two industrial partners, each from a 
separate European country. 

At the same o...i.me, the c011mission is beginning to give iapetus to its second major 
proara-, in tel.ece>tmunications following formal approval last December. That progra-e is 
currently at the staae that Esprit was at about four years ago, when industry leaders and 
politicians were actively formulatina their plans. One element of the telecoaaunications 
progr....e is the Race project, which could, by 1986/87, blossom into a collaborative researcn 
pro1ra1111e with fundina in the order of tSOO •illion over five years. 

ln January, five month• later than expected, the European co .. ission formally announced 
details of the 104 successful collaborative lT projects. It will subsidise these by about 
USO •illion (180 •illion t:CUs) for the first part of the full progra111111e. The induatrial 
participants will atuap up another USO •illion for their share of the projects, most of 
which arc to run for three years in the first instance. 

• Co-ordinatin& Co-ittee for H'ultilateral !';xport Controls. 
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The Esprit prosr- focuses its research in f: ve ••in areas: advanced 
microelectronics, software technology, advanced information p1oce•sing, office systems and 
computer integrated •anufacturing. Although each project mu•t have a •iniuaua ot two 
industrial partners, the average siz:e of a -:onsortiua is, in practice, about five. "Che 
largest, which includes both IllH and American Telephone and Telegraph lA'l&T) has 
lt> participants fr0111 seven countries. <Oiven the ai• ot Esprit, to leapfrog US and Japanese 
l r technology, it is paradoxical that several US controlled companies are taking part in 
Esprit. These are IBM, Digital Equipment Corporation lDt:t;), ITT, AT'T and Bell Telephone 
Manufacturing. ITT also owns most of the ~rman company, Standard t:lectric Lorenz:, which has 
won a place on one project, as well as arounc 251 of STC. Moreover, the Battelle Institute 
of Frankfurt, which is to take part in two projects, was founded in Germany by its giant US 
parent. 

In the final analysis, says the co-ission, the multinational companies si~lply have to 
be trusted to play by the rules. "It is up to the• to live up to their ~ontractual 
undertakings, II says Michel Carpentier. director general of the European eo-ission. s IT Task 
Force and in overall charge of Esprit and the bulk of the comaission's other IT projects. He 
adds that less than 21 of the Esprit budget of 180 •illion ECUs is going to •ultinational 
companies. 

The coaaission acknowledges that several gooci projects had to be turned down. One area 
that did not get good proposals was software techn?logy, and the coaaission was below target 
in that area. 

The sum available for the next round of contracts is larger than last year's 
180 million ECU's. This year the co .. ission is offering subsidies to the value of 
220 million E~Us (El8U million) and IT companies have until March 2S to apply. 

This year Esprit prograaae is to emphasise the potential of projects for implementation 
and exploitation, rather than pure technical merit. Director Cadiou says: "We found in the 
Esprit Technical Week (a conference organised for Esprit participa.--:ts last year) that the 
happiest consortia were those with a uore focused approach and with more concrete results -
it is more difficult to work on more abstract things". 

There have been significant results from ·he work so far, says !.:ad iou. From the Jo 
short-term pilot projects, which got underway in l'JIU and mostly vent on to become full 
Esprit projects, there have been three main advances. ~ c~nsortium that included Plessey and 
~E~ has filed Esprit's first patent - for an advanced interconnect on a chip. Another 
consortium, headed by US-based Bell Telephone Manufacturi.ng, has built the first demonstrator 
chip - for digital t ignal processing. And a consortium led by lstel has established design 
rules to enable people building computer integrated manufacturing systems to communicate with 
each other. The Esprit progra-e is now into its mature phase and carving a trajectory 
towar~s the fifth generation. 

The c<>111111ission is happy that the Esprit progra..e, generated by the former Europe?.1 
vice-president of industry, Viscount Etienne Davignon, has brought European IT companies 
closer together. That h• what it hopes will be achieved f<>r its nascent telecommunications 
initiative, also generated by Davignon. Following informal. talks with PTTs and ministers 
since November 1983, the European Cosm11i1sion has drawn up an outline action plan to create 
and stimulate the European telecommunications market; to expand collaboration on development 
of nP.w service• and networks; to •tart up an :ndustrial R'D ~rograamae in 
telecommunications; and to help modernise networks in poorer European countrie1. Last July 
the co111111ission, in collaboration with industry and PTTs, start1!d to work out an R'D programme 
called Research in Advanced Coaaunication in Europe (Race), which got the green light from 
the ~uropean Council last necember. * 

The aim shou\d be to have broadband network• throughout Europe between l'J95 and 2000, to 
be achieved in an orderly way frOlli the present 1ituation where there are nine 1eparate set1 
of manufacturers switr.hing equipment. "There are no standard• t'r teletex, videotex or radio 
telephony," <.:arpenti.er explains. "To achieve thi• will involve a lot of inve1tment in 
research a~d organi11tion and Race is part of that process." <.:arpentier 1ay1 that 
l!> million ECUs (UO million) i1 in the 191S!> budget for Race an.1 that it could expand in 
l'Jllt>. tte 1ay11; "l'Jbt> may 111:e proposals for more ambitiou1 prupo1als," adding that Race 
could develop by "an order of m<>gnitude" into a SOO million ECU1 project over five yeau. 

* Se2 also "Standardization and ~gislation", page S8. 
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Kowever. he points out that Race is one of four kinds of project. "The first type is 
small - such as videoconferencing projects - vh\ch force people to get together. The second 
is more aabitious: to see how it would be possible to have a skeleton high rate network 
oriented to business c-unicationa by 1990 using different :aeans of transmission - co-axial 
and optical cables, and satellites." The third type of project would focus on 
radiotelephony - "on the second generation digital and high frequency area". lbe fourth is 
Race. "Race must be aore market-oriented and more targeted than Esprit. lts aim is to 
prepare the ground for the comaunity, industry and carriers co prepare for the net.,orks of 
1995-2000. which will be broadband services with integrated services still to be defined." 
(Co.puter Weekly. 31 January 1985) 

Ethiopian phone job for Italcoa 

Italcoa. the joint export coapany established between Italtel (Iri-Stet Croup), GTE and 
Telettra, will supply Ethiopia with transmission systems to connect large areas of the 
country excluded, at present, from the national telephone network. The supply, worth a total 
of over Lira 13,000. consists, aiaong other things, of radio rela1 and rural radio-telephone 
systems, which require no cables and provide both a service and a telephone set identical to 
nonul ones. Sue!\ transaisaion systems are extremely useful in large, scarcely-populated 
areas where the installation of tradi~ional telephone lines would be difficult and 
expensive. Technical assiaLance and education and training of local personnel will also be 
supplied, in agreement with ETA. the Ethiopian telecomaunications authority. Th~ supply will 
be tinanced by the De~artment for the r.o-operation 3nd devel~pment of the Italian Ministry of 
Foreign Affairs. (Electronics Weekly, 27 February 1985) 

Hicronas seaiconductor plant planned for Finland 

Next fall the manufacture of semiconductors will begin in Finland. Hicronas Oy in 
Helsinki i• reapon•ible for this investment. The new fac~ory, which 1~ill go into operation 
next fall, will have such a large capacity that in addition to covering the needs of the 
domestic market, it will export half of its production corresponding to about a couple of 
million semiconductors. The new factory involves an investment of about 75 mill.ion kronor. 
During the latter part of the 70's there was a great deal of investigation of the need of and 
the prerequisites for design and manufacture of semiconductors in Finbnd. lbis led to a 
decision by Aspa, Nokia and Salora in 1979 to ccme together and cr2ate a company for 
production of semiconductors. On 22 Septe~ber 1980 Hicronas Oy was fornaed. Some of 
Finland's largest industrial firmJ with large interests in electronics plus the American firm 
Micro Power Systems in Silicon Valley, California, stand behind tticronan Oy, which has a 
stock capitalization of FlH 18 million. (Modern Elektronik, in Swedish, 14 September 19d4) 

Federal Republic of Germany 

The electronics industry has assumed supreme importance in bavaria • th1? largest Cerl'llAn 
state in terms of area, where 230,000 people a~e employed in this one sector. Traditionally 
an agricultural region, Bavaria has none of the problems which heavy industry - coal mining, 
steel and shipbuilding - has brought the north of the cuuntry. In the years of industrial 
development since the last var Bavaria has been abh to concentrate on the never light 
industries. Today almost half of the worldwide demar.d for silicon - the basic material used 
in elec:ronic components - is met by Bavaria. Of Germany's 600 software firm•, 40 percent 
are bssed in the "blue-white state", as it is known by virtue of iu traditional colours. In 
recent years the microelectronics indu11try alone has accounted for 10, 000 new jobs, and a 
further 20,000 will be created by 1989. The state capital Huni,h, dubbed the H.!cca of the 
computer world, a second Silicon Valley, has long established itself as a desirable location 
foe foreign electronics firms, the more 10 tince other future-oriented facilities have begun 
to spring up in and around the city: the Praunhof~r Institute, various Hax Planck lnstitutes 
and the European and German Patents Offices. Munich has another asset. lt is th.~ site of 
Siemens, the superpower in the electronics world. With a workforce of 313,000 Sieme~• is the 
Federal Republic of ~rmany' 1 largest employer in the private sector and boasts on1? of the 
~orld's steepest industrial ,rovth rates. Over half of Siemens' 45,000 million Hark turnover 
i• now accounted for by products which !?ave been on the market for less than five years. 
i>ieuns' intenuve research progr.-e e;aploys a scientific 1t .. ff of 30,UOO - physicuts, 
chea.i1t1 and experts in electronics anJ engineerin~. The declared research goal is t·'> make 
the company a front-runner on the world's microelectronics market. The researcll and 
development budget foe· the next five years totals some 30,000 million Harks. 

An ultramode~n research compl•x has been built in the Hur.ich suburb of Neuperlach. Its 
sole purpose is to •~ploy intelligence and th• logical pursuit of technical progress to set 
the pace for the electronic technology of the future. Wit~in the 350,000 square a.etrea of 
this think-t1nk, vh~se 1v1ntgarde architecture reflects its special function, a personnel of 
7,000 ia busy designing the miniature 1h1p~ of things to come. The megabit rhip must be the 
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most complex artifact in mankind'• history to date: a tiny, wafer-thin rectangle of silicon 
the size of a fingernail. Whoever succeeds in .. 11-producing such chip• completely without 
~~f~~t- ~ill t~~~ ~v~c th~ l~~d in th~ internati~nal microelectronics field. Several of the 
world' a moat pow~rful corporat iona, both in the U.S.A. and in Japan, are in the race. 
Siemens is on the home straight_ •••• 

A few of Siem-~ns' competitor• have succeeeded in producing thia superchip under 
laboratory conditions, but nowhere elae has the inconceivable degree of preciaion required 
ior the mass-production of the airacle chip been achieved. The staff of the research complex 
in Neuperlach (known familiarly in Kunich as "Dar.asibirsk") are already rehearaing the 
manufacturing of the megabit chip. A special factory is being built in Regenaburg, at a cost 
of 400 aillion Harks, and is due to open in 1987. (~ No.4, 1985) 

Micro-Electronics l:ouncil to be 1et up in India 

A dee: is ion to 1et up a 15-.eaber National Micro-Electronic• Council (NKC), which will 
act as the central body to formulate, iapleaent and regulate the abort and long-term national 
strategies in this sector has beer. taken. A recommendation to this .f fect wa& aade by a taak 
force three years a~o an-I. lhe '!:le.;tronic• Coamia!ion has accepted it recently. Coming in the 
wake of the controver'!y over the Aaerican technology that has been contracte<O for the 
natio11:tl silicon facility ,;_n Baroda, tormati<1n of this council would seem as an emergency 
step to resolve: the ie"ue. TI1e report of the task force envisages a progr._, with an 
outl•y 0£ Rs. 400 crores, to develop a oatio11al carability of fabricating one aillion 
coaapo11ents on •' microchip based on l-micrun technology from the level of 33, UUO component a on 
a c:1ip based or· 5-mic..ron ter.hnology ovc;.r a decade. The technology that ia available in the 
co~ntry trrough the national aemi-couduc~or complex, Chandigarh, is baaed on 5-micron 
s~mi-custom d~sign technology, bought {rom American microeiectronics incorporated. This 
existing technoi.>gy sufticC!s to geneo:i!te some coder-decoder and micro-proceaaor circuit 
designs in the large-sc•le integrated area. 

The council, which vill have full executive and financial povera, will periodically 
review and upoate Rand D, rroduction and a~~lic&tiona in the field of micro-elect1onic1. It 
will take measures to bring about maximUlll stau~ardiaatio3 to mP~: the national requirement of 
mi~coelectronic systers. Measures to ensure that 1pecific: user requirements, particularly in 
~ritical and strategic areas will be formulated. A com~·rehensi;,e plan to generate in the 
shnrtest possible ti~~ ~nd to utilise pro~erly the scientific and technical manpower will be 
drao:m up by the council... It will formulate fiscal, impurt and industrial licensing 
policies. (The Hindu, 16 February 1985) 

Indian Computers 

Computer ouq>ul in India is expected to quintuple, fror.1 2,000 to 10,000 machine•, in 
1985, as a result of the government's new computer policy, which eliminates controls on 
capP.city and plant location while reducin~ !:he duties on imported components. The new policy 
is designed to give manvfacturers which build computera and peripheral equipment from 
acratch, u1ing imported c:owponent1, an advantage uver companies that assemble imported kits. 
Duties on kit• will remain high. The government ~lso propose• to import up to i,ooo peraonal 
computers through the Electronics Trade and Technology (;orporatiou, for use by prote1sionals, 
at very low rates ot duty. ~iimilarly, the Colllputer Maintenance Cllrporation will be asked to 
market 3oftw~re from internat~onal suppliers. 

India: Computers go rural in a hi& way 

The ground is being prepared for entry of computers into the rural area1. To begin 
with, ttie manageamt information 1y1tem for rur.al development progra..es ii being 
computerised and the day is not far off when computers wil! be used for optimal use of farm 
inputA ar.d increa1ing agricultural productivity. 

An idea of the emerging scer .. ario in rural areas wa1 given at a tvo-day conference on 
"Computer for AdvancetDent of lilural Society (CAJlS)" organiaed by the Coapur.er Society of India 
(CSI) as part of its annual ccnlfention. 

The Aariculture and llural Dt11 .. elopment Minister, Mr. Buta Sinah, vh,, inaugurated the 
conference on CARS, said the computerisation of manaae .. nt information 1ystea for rural 
development piogrA11111e1 had already been taken up on an experimental basil in a few 
districts. The experiment in ltarvar, for instance, had yielded politive re1ult1, including 
better management and effective field iHpection1. 

Th" ~i1.i.Har said there was no quution of computere replacin1 labour in th• present 
c untext. He te lt that computerisation at the district le•1el would create e•ploy .. nt 
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opportunitiea for akilled peraonnel. Moreover, for computerisation of vaat data available at 
the village, bloclt and district levela, the compilation and data preparation would provide 
eaployment for the educated uneaployed. Referring to the treaendoua possibilities which 
computer tt?chnology had opened up for agricultural developaent 1 Kr. !uta Singh said problem 
areas in agriculture could now be identified for apeedy implementation of progr-...es aiaed at 
increaaing "&ricultural productivity. It would aho be posaible now to concentrate on low 
productivity region• having potential for agricultural growth to reduce inter-regional 
diaparitiea in agricult~ral development. Computer facilities would also enable optiaal 
planning for agricultural adjustments in the light of the country"• requirement of foodgrains 
and raw -teriala of agricultural origin. Kr. Buta Singh, however. cautioned that rural 
aociety waa a:\ uncharted area and extreae caution would have to be practised at the initial 
atage• to replace the routine pattern of i•pleaentation, reporting and management control so 
that there was ainimua dialocation cf the existing ayatem. Dr. Utpal Bennerjee 1 consultant, 
in a welcome addresa, pointed out that eight thrust areas for use of computers in rural 
society had been identified: •icrolevel planning, food and agriculture, education. health 1 

coaaunication, induatry, banking and environaent. 

According to CSI spokea11en 1 the price of computer& was expected to come down to 
R.a. 50 1 000 and at that level it would pay for itaelf tenfold when used in a village with a 
groH output of its. 50 1 000 because it would result in a big increase in output. the CSI 
preaident 1 Dr. o. P. llehra 1 noted that the number of computers in use had risen fro• 1 1 000 in 
1975 to J, 000 in 1984 and waa projected to increase to 100 1 000 by the end of the Seventh 
Plan. He welcomed the new policy of the Government to remove constraints on production of 
computera but felt that incentives by way of aharp reduction in import duties for all 
components, reducti•>n in sale• tax and other levies, provision for ir.creased depreciation 
allowance etc., were required to encourage wider uae of computers. {The Hindu, 11 Karch 19~5) 

Ireland: El80... plant show• the wafer forward 

The netting of Aclvanced Micro Devices by the IDA is a major technical boost to Ireland' a 
electronic• induatry. For unlike the vast majority of electronics plants here, .Advanced 
Micro Device• (AKO) will be doing far more than asaembly. the ilew plant is to fabricate &" 
ailicon wafer• for integrated circuits using advanced VLSI technology. the USO million 
plant ia just the aecond fabrication Flant in Ireland, complementing Analog Devices' Limerick 
operation. the Irish made wafer• will be ahipped to low cost locations su~h aa Singapore and 
Malaysia in the Far East for the siapler operation• of auembly and testing, before being 
ahipped back to Europe and other location• for sale. 

Attracting a wafer iabrication facility ha• certain strategic iaplications. "As more 
and more electronic function• are incorporated into chipa 1 the design of electronic product• 
ia becoming aore dependent on the design of the chips themselves," said Industry Minister, 
John Bruton. 

Over 500 steps will be involved in the fabrication process. the AHD plant represent• an 
investment of El80 million. In its firat phaae, AHO will be employing 530 people. A aecond 
phase is scheduled to provide another 480 job.1. Of these, 450 jobs will be for graduates in 
industrial en1ineerin1, electronic:•, physic• and chemistry, according to John Bruton. 
Already an IDA/Department of lndustry study in conjunction with the Departments of Education 
and LaDour is in proarea• to ensure that the s~ill r.equirementa for the project can be met 
from within Ireland. (Technology Ireland, February 1985) 

Ivory Coaat computer specialists 

With a view to aervin& the development needs of all of Africa, computer science 
apec:ialista have founded a professional asaociation baaed in Abidjan. 

Spain hopes show will booat 1'1> 

Tecnova &:>, the first national industrial an~ tec:hnoloaical innovation exhibition and 
conference was held in Madrid, March 5-9. It was mounted by the 1overnaent's directorate 
1eneral of industrial innovatLon to ahov tha business and industrial world, as well as the 
1enaral ~ublic:, the importance for Spain of new thinkin& in induatry and res~arch. 

The naad for the public axpo1ition of theae topic• was underlined by the director 
1aneral of induatrial innovation, Para Ornia, who poi~ted out that "Our deficit in technoloay 
tranafer ia more than Pta80,000. and the avera&• Sp•nish fir• •pends on l&D le•• than five 
pl!r cant of ita total invaatunt". Ornia exp_:,ained that hi• dapartMnt, part of the Hini•try 
of Industry, Val actin& vithin a network that included the autonomou1 re&ional gover0111ent1 
and uny rHearch or1anilation1 with the object, a110n& other thing•, of setting up CAIJ/CAH 
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research and advice centres and taking part in international projects. 
help was available for companies undertaking R&D he added. 
lJ Februacy 198S) 

Fiscal and financial 
(Electronics Weekly, 

Computers have come to stay in Sri Lanka 

"Many of the mighty dams and irrigation projects t"if ::;ove.-oment has undt:rtaken would 
have been very difficult to build without the assistance of computer technology", 
Hr. Gamini Dissanayake, Minister of Lands, Land Development and Kahaweli Development said. 
The minister speaking at the Sth National Computer Seminar on the "Iapact of l;omputera on 
Sri Lankan Society" sa•.d professional people appreciated computers more than others. The 
minister said the subject of computers is one that is relevant to everyone today. Twenty 
years ago, computers were spoken of only in relation to universities or large multinational 
companies. However, the rapid advancement of computer technology (what has now come to be 
known as the "computer revolution") has -de fundamental changes to the way in which people 
work, even in a developing country like Sri Lanka. 

Part of the reason for the proliferation of computers has been the benefit• of 
productivity associated with their use. However, the -jor contributor to their widespread 
use has been their ever reducing cost. Each year, while the costs of almost everything else 
increases, computer c~sts go down. 

Hot everybody has accepted computers as their f riend11. As the use of computers becomes 
~ore and more widespread, so does the suspicion aaiong many working people develop that they 
may become unemployed because computers are replacing them at their workplaces. This fear 
has been amplified by recent developments in robotics, where robots controlled by computers 
can now handle most tasks done, for example, by motor car manufactures. 

In the office too, the impact of computers has been very significant and much more 
widespread. In Sri Lanka today most government and private offices are computerised. 
Electricity, water and telephone bills are managed by computer. Computers are now an 
essential part of any large administrative system and have come to be commonly accepted. 

The alleged adverse impact of computerisation on employment has been seen to be a myth. 
Since the liberalisation of imports by this government in 1977, computers, until then hardl) 
known in Sri Lanka, have sprung up everywhere. In fact, about a hundred new computer• are 
installed in Sri Lanka each year. Yet, you hardly ever hear of anyone losing their job 
because of a computer. On the contrary, many additional jobs have been created. 

Centres for computer education have mushroomed everywhere, and the public ia showing a 
great interest in educating i:self in this sphere. Many of the larger achoola have now 
included the teaching of computer science and languages in the curriculum for senior students. 

The ~overnment too has spared no pains to encourage this trend. The Computer and 
Information Technology Council (CINTEC) waa established by t~e Preaident to form guidelines 
and aefine naticnal policy in this area. At the same time, as a apecial incentive, the rate 
of customs duty applicable to computer equipment has been draatically reduced. The 
computerisation of many government dep6.rtments, b.1nks and corporations has greatly increased 
their productivity and helped them to give better ~ervices and be more efficient. In many 
cases rather than displace the existing staff by co111ptiter specialists, the staff of each 
department have been trained to operate the computer system themaelvea. Thia not only helps 
them to retain their jobs, but also makes them more motivated and effi,ient. Of course, many 
people may feel threatened by the introduction of computers. The inroads made by computers 
into fields hitherto occupied by profeaaionala have been far reaching. (Daily News, 
[Sri Lanka) 14 Karch 198S) 

UK Software study 

The UK software engineering industry ia due for a rev-p. ACARD, the government's 
advisory council on applied R&D, has started an urgent study on how software engineering =an 
be improved from both the user and producer point of view. ACARD feels that there ia too 
much fear and ignorance !.t. higher management levels about how aoftware can help their 
operation•, and that many manager• responsible for equipment in manufacturing industry do not 
under1tand what aoftvare actually ia or doea. The council is also looking at the possibility 
of having a BSl atamp of approval for aoftware, and at ways of helping conauaars aaae11 the 
quality of the product• they buy. 

The study is clai-d to be c:omple .. ntary to the Alvey initiative whic:h 
towarda 1oftvare engineering techniques and technical management of the product1. 
1cale, the working group reaponsible for the atudy will look at the health of the 
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industry in the world aarket. Key issues here will be the effect of international 
r~strictions on software standards. rather than acting as soectators of lBK/lSO 
conflicts. (~lectro~\cs Weekly. 6 February 19~)) 

VK: Alvey promises E20. to interface 

tr"de 
type 

The Alvey Pr.>gr~ will comait about E:l.U million this year to projects aimed at 
improving the man-.achine interface. Of this, Eb million will be for ease-of-use 
applications. Director of the man-machine interface scheme, Chris Barrow, says he expects to 
4nnounce between 20 and 40 in1t1atives by the SUD1Der 1 involving mainly consortia of 
industrial firms and academic institutes. There will also be a small number of pure r~~earch 
ventures. This investment repL~~enta most of the money the programme is likely to spend on 
•an-.o~chine interfaces during its five-year term, excluding the Plessey-led demonstrator plan 
to build a speech-driven word process<.>r. Industrial participants will have to match the 
Alvey contribution pound for pound. but academic work will be 100% funded by Alvey. 

Barrow says he is pleased to have received 26 submissions on the ease-of-use question. 
an area that until now industry has shunned. Around half of these are likely to win approval 
and together will take the biggest share of the remaining budget of about E6 D1illion. Six 
image-processing ventures have been approved and a further five out of 24 applications are 
under consideration. About E5 million will be devoted to this topic. Larger firms are 
concentrating on defence applications and remote sensing. while smaller firms are looking at 
techniques for medicine and quality control in produ-:tion. Six speech projects are being 
launched. split between speech recognition and speech synthesis. About [4.5 million will go 
to these. with most of the work being done in universities. Ten suggestions were turned 
down. Results of tnis research could help the Plessey demonstrator. Only four entries were 
received for work on visual displays. Barrow says this is not surprising. as the research is 
extremely capital intensive. It is possible all !our will get the go-ahead, costing a 
further E4.5 million. (Computer Weekly, 14 March 19~5) 

Wnat is happening to UK's Alvey Programme 

Two years after its launch. the Alvey programme is running some nine months behind 
schedule. more because of wrangles over money than bureaucracy. Early on in the programme, 
its director. drian Oakley. warned that Alvey contracts were being held up because the 
consortia involved could not agree among themselves. This problem has sin~e got worse rather 
than better. Of the 331 approved projects, which represent about ~O per ce•1t of total funds, 
only a handful have got the final go-ahead. A mere E40 million of Alvey's total budget of 
E350 million has so far been spent. In its attempt to speed up research into new types of 
chips (one of the four main thrusts of the Alvey prograame) the directorate has been forced 
to let projects begin without final agreement. on the understanding that payments will be 
backdated. Academic partner• in the Alvey consortia. who lack the cash to recruit staff or 
buy equipmen~. are particularly badly hit by the slow progress. Their funding comes through 
grants from the Science and Engineering Research Council (SERC), on the say-so of Alvey. 
However. the SERC syatem of annual grant• means that while industrial firms are free to start 
whenever they are ready. their academic counterparts are not. SERC's budret under the Alvey 
scheme for 1985-86 has still to be settled. 

Originally the Alvey committee. under the chairmanship of John Alvey, chief engineer at 
British Telecom, identified four main thrusts for research. These were intellige'lt 
knowledge-base syatems (based on traditional Al research). very large-scale integration 
chips, software engineering (concerned with improvin~ and automating programming methods) ano 
the man-achine interface (anything connected with the buainess of "talking" to computers). 
Because the Alvey directorate had difficulty cra-ing everything under these four headings 
separate support for computer-aided design and manufacture and wafer-scale integration were 
added. 

Together, all of these separate atrands are what the computer• of the future, or at any 
rate the British ver1ions of them, will be woven from. So far, the loom has proved a little 
difficult to auemble. Work on knowledge ay1tem1 haa begun quickest. This ia larielY 
becauae of Al work already don~ at Edinburgh University and Imperial College, and becau1e it 
is a newer field. At Edinburgh, the Artificial Intelligence Department i:J working on two 
pre-Alvey projecu, one for making sense of sonar signals and th'l other on the problem of 
1etti.n1 a computer to 1ues1 what ita u1er h 1oin1 to do next. (Thia first appeared in 
New Sci~~· London, 21 Karch 1985, the weekly review of science and technology.) 

US plan• four univeraity centres for supercomputers 

The US government is to apend 9200 million over the next five yeara on aupercrmputer~ 
for univeuitiea. The National Advanced Scientific Comp1.:ti.1g Centres will be the Reagan 
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administration's latest tactic in the race w:th Japan and Europe to build and use the next 
generation of lar~e computers. Each centre will draw scientist• to share tiae on soae of the 
world's largest and fastest -chines, according to the National Science Foundation (MSF) • 
which will run the prograaae. Besides providing more scientist• with aaxiaUll C0111puter power 
for basic research, the NSF hopes that the centres will produce better computer• as well. 
The four centres will be at the University of California at San Diego, the University of 
lllinois at Urbana-Champa6ne, Cornell University in Ithaca, and the John Von Meuaann Center, 
near Princeton University in Mew Jersey. 

Coaputer manufacturers, the host universities and state government• will share the cost 
with the NSF. the country'• leading aanufacturer of supercoaputers, Cray, will provide an 
XHP computer for San Diego that will be connected, via a high-•p~ed network, to 
18 universities around the country. A Cray aachine will also be the centrepiece at the 
University of Illinois, whose own supercomputing faculty is now engaged in designing hardware 
and software for supercoaputers. lBH and Floating Point Systeas, of Oregon, will supply the 
centre at Cornell, which will be under the direction of the Nobel laureate 
Dr. Kenneth Wilson. Control Data Corporation and ETA System'J are providiny the aachine at 
Pri~ceton, which will cater for a consortium of 12 universities. On1y a handful of 
supercomputers, which cost upwards of ~10 million each, are sold each year. Host are used by 
the Pentagon and its weapons laboratories, by intelligence-gat .... ering agencies, and the few 
universities that can afford one. IBM is new to the supercomputer aarket, and its link with 
Cornell is bound to change the business. Cornell'• Wilson says that one of his goals is to 
develo~ a new generation of parallel-proceaaing computers. These can outstrip today's best 
machines by abandoning aerial, or step-brstep compi.ting, for array• of procesaors that 
divide anu perform large tasks simultaneously. IBM is .'nvesting *30 aillion in the centre. 
Heanwhi1'., the Exxon Corporation, Air.erican Telephone and Telegrapt\ and Lockheed Corporation 
will ~,rticipate in the centre at Princeton. 

Marriages between industry and universities are not new to engineering departments. But 
the allure of scademia to industry has heightened as biotechnology and computing have become 
big business. The Reagan admini11tration has encouraged the romance, although some critics 
have warned that Joint endeavour·J will divert research from the basic to co-ercial 
products. Spokesmen for some of ~he universities insist that the centres, built in part at 
taxpayers' expense, will not put profits before knowledge. NonetheleGa, aany of the projects 
now planned cannot help but benefit the coapanie• involved. At the University of 11 linois, 
studie~ already planned inclwle ~he redesign of chemical processing plants, faster 
semiconductors, and, possibly, new ~-~igns for aircraft and automobiles. Also on the agenda, 
however, are models for predicting contamination of groundwater, simulating the global 
atmosphere and the dynamics of the movement of sea ice. (This first appeared in New 
Scientist, London, the weekly review of science and technology.) 

USSR; ~icroelectronics development 

ln his research into Soviet microelectronics, Paul Snell, of Birmin&h• .. University' a 
Centre of Russian and East European Studies, reveals that Soviet cotaputer and chip customers 
apparently are content with supp lie a, progrea• in the introduction of aicroelectronica is 
assumed healthy since saving• from their introduction to 1990 are put at S,000 million 
roubles (approx tSm) by the State Committee for Science and Technology. 

Snell's list identifies ac least three distinct series of Soviet aicro-chip with some 
obvious gaps, he suggests, where devices exist but of which little is known - and it includes 
example• of every conceivable semiconductor technology aploye.d in the West. There is the 
chance that tuch devices might soon be exported as lo-co1t, lower-performance substitutes 
for Western microchips. 

ln the West, Snell argues the micro-electronics industry basically relies on its 
ingenuity in packing more circuits onto a aeaiconductor wafer - vith VLSI - and in aho 
producing new materials which to1ether aive faYter and aore powerful chips. Thia ~lao has 
the advantage of being more reliable and uaina up leas pover and apace. But in the East, he 
continues, there is now a aarked reliance - at least in c~rcial production - on leas 
1ophiaticated bit-slices devices as the basic buildina blocks. Thoe have the advantaae of 
being •icro-proara-able, for a set function, and that, if a microchip fails, often jult a 
portion needs to be replaced. The development of this indi1enou1 technical bitH had been 
"step-by-step" - with its ultimate application la11in1 - until the turn of the decade, then 
the Soviet microelectronic industry took off on the curve of ex~an1ion and rapid arovth 
experienced in the late 70a here in the West. 

There is some i•portar:" :.nternal integrated logic technoloay in the K.Sd2/3/4 devicee, 
which have ba1ic word lenatha of 4 or ~-bit but which assume greater power by bein1 able to 
combine 11 basic "builtling blocks", in, so-called "bit-sliced" devices that can be 8, 16 or 
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even 32-bit in their method of operation. Snell believes that in employing bit-sliced 
devices t~e Russian microelectronics industry is cha~ting a different - and, he argues, a far 
more conservative and risk-ave=ting - technological course from the American industry, upon 
which the majority of its earlier devices were undo~btedly based. 

Snell'" list C'f Soviet micro-chips also includes the fastest micro-chips for giant 
super-computers, mainframes and super-minicomputers, like the Elbrus (ES) and Small 
Machine (SK): fabricated in Emit tel" Coupled Lot,ic (ECL}, in the Kl8UO family (the Kl804 to 
be precise), and also made in the very fast Schottky type Transistor-to-Transistor 
Logic (TT~) devices, in the Kl802 and Kl8U4 {the latter said to be a copy of the AHD chip). 
All these haV.! potential military applications. Snell concludes that the Soviets might be as 
near as a couple of years away from Western developments in many electronic devices. Yet, 
more importantly, they lag just behind across the water-front of basic technolo3ies 1 in 
everything from readily available co111111ercial microcomputer products, state-of-the-art lb and 
32-bit machines, VAX super-minicomputers, new materials (like ultra-fast, but expensive 
Gallium Arenide chip work, high-level microel~ctronic production facilites, l:AV/\;AM, robotics 
and high-performance military hardware including the very latest techniques in VLSI and 
parallel processing micro-engines now on the horizJn. (~lectronics Weekly, 
27 February 1985) 

COHPliTER EDUCATION 

Why computers have taken on a vital role in classrooms 

In 1982, thr. UK government sponsored a campaign to promote in!~rmation technology as a 
means of solving some of the problems associated with the generation, storage, handling and 
disaemination of information. Promoting the widespread use of coiaputers and sophisticated 
electronic coanunication systems was a central issue in this campaign. Education is also 
primarily concerned with the generation, stor£ge and dissemination of information and 
knowledge. So it would seem quite natural to assume that computer (and information 
technology generally) will play an important role withia the various teaching an<I learning 
processes of an educational system. This is indeed 50. The computer is finding an 
increasing number of applications as an educational resource at all lelfels of instruction 
rangin~ from primary teaching through to advanced university degree courses and a wide 
variety of industrial training applications. Nowadays, CAL (computer-aided learning) and CST 
(computer-based training) are two popular acronyms often used to describe activity within 
this area. Originally, only very large computers (o~ mainframes) had the processing speed to 
support interactive CAL and CBT applications. Sut today minicomputers anC: micros are also 
extensively ua~d. Huch of the development work that is currently taking place is intended to 
support microcozputer baaed CAL. 

The range o( instructional techniques for which the computer is used includes drill and 
practice; inquiry-baaed learning; intelligent tutoring; aialogue generation; problem 
solving; expert ayatem usage; gaming; an.J simulation. These basic techniques may be 
employed to implement a wide variety of teaching and learning strategies. 

The future directions that development in CAL will take will be influenced by the 
current advances within information technology generally. Moat prcminent among these are 
computer networks, video technology and artificial intelligence techniques. 

The important developments within computer networking or1g1nate from two sources: 
research into local area networks (LANs) and the experience being gained with satellite 
tranami11ion ayatema (to enable global c011111unication). Together, these are likely to provide 
a coDDunication infrastructure well 1uited to the ~evelopment af sophisticated open learning 
ayatema. 

One of the major objectives of this type of ayatem ia to make information and knowledge 
available to a 1.1ser co .. unity independent of the geographical location of those usen. Thia 
may be achieved through the use of electronic books and journal a. acceu to these being 
provided by bod1 national and international videotex 1yat1o1m1. The potent isl importance of 
video technology atama from the ease with which thi1 medium can be used to capture and store 
detail• of event• that are of interett to ua, Video tape and video disc will play a major 
role in the deH&n of future inttructional 1y1tem1 - under the auise of interactive video. 
Such 1y1tema auempt to combine the image atoraae (and pretentational) featurea of video with 
the logical pi:oceaaing capabilities of the computer. Becaute of itt robuatneaa, 1peed of 
acce11, and hi&h quality of pre1entation, disc-baaed ayate1111 are likely to become 
increa1in1ly popular. 
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Artificial intelligence techniques will provide us with two significant developments; 
advanced methodologies for modelling students, their behaviour, and, student-teacher 
interaction; and the application _-.: t:' l!t ~ system technology for the creation of knowledge 
bases that can subsequently be ust>'i ~Cl d; i"·! computer-based teaching -chines through the use 
of hig~ly intelligent student-coaaputer in .. erfaces. Each of theae .developments is i•portant: 
first, when we attempt to use coaapute~s a~ a teaching resource we are, in effect, trying to 
re:>lace some of the functionality of t~e h11111&n teacher by au intelligent machine; and 
without adequate models of conventional teaching syste~s. learning and cognitive process~• we 
will not have the underatanding necessary to construct useful systems. Second, as human 
e::ideavour continues to generate more aml more information, our ability to cope with this 
~ecomes substantially more difficult. Within education computers have a particularly 
important role to play. At present we are only scratching the surface of what might be 
achieved. (t:le:tronics Weekly) 

Computers in education 

The schools' coAputer network launched recently enabl?s schools to exchange details of 
sports fixtures, children to pas?o personal messages to k1..!s in .1ther schools and, more 
sinisterly, provides teaching prograr;,s devised by industry and comnerce. It is an opportune 
time, therefore, to rehearse some arguments about the dangers of computers in schools. 
Danger& that many teachers and educationalists and countless parer.ts are concerned about, but 
fear to express, at a time when any questioning of the efficiency of new technology produces 
indignant shouts of "luddite" frOlll the high priests of hi-tech. So what are these concerns 
and danger$? The most widely recognised concern is over the dehumanising effect of .. chines 
in the classroom. In allowing a teaching machine to take over a large part of the teacher's 
functions, the pupil loses out on a relationship with another hU111an being, however fraught 
with problems that may be. And those problems, after all, are part of education. Learning 
is not simply being cramaed with facls or manipulating information, it is also concerned with 
understanding attitudes, expres~ions, emphasis. No machine, no matter how interactive, can 
replace the interchange of ~ody language that occurs i~ a classroom, nor can it provide the 
emotional contacts, negative and positive, that take place between people. Of :ourse, it is 
argued that the tea~ber j 1 freed by ~he machine to provide more human help, but the child 
sitc:ing at the keyboard of a computer is not in fact participating in the sharing process 
that is a vital part oi t:ducation (training people in particular and technical skills is 
quite another matter). 

If children relate less well to their tea.:her in the computerised school, what about 
their relationships with classmates? 'there is some evidence that children cooperate more 
with each other when a computer is around, but this is deceptive. The children actually 
cooperate with each other in order to relate to the machine. Evidence now shows that 
computers are even more harmful than TV in affecting the ability of children to make human 
relationships. They are drawn into a depersonalised fantasy world and find, on re-emerging 
into the real world around them, that it is much harde. to play with other kids. This 
dehumanising role of the computer stems from the form oi thinking embodied in the machine. 
The computer imposes a form of instruraental thinking on to its user. However flexible and 
'friendly' the software appears, the machine is essentially mechanistic and totally 
quantitative. It steras from a particular sort of adult mind, and imposes a uniformity of 
thought on the children it is meant to serve. In practice, the children serve the machine, 
adapt to its ways. The machine leads the children to believe that there is a right answer to 
all questions, that there is some notion of "perfection" contained in the machine. Any 
faults lie in the fallibility of the humans who aerve this !iilicon master, and the world it 
presents to the forming mind is seen to be somehow more real than the real world around us. 
That is, the computer spins fantasy. The reality, fortunately, does not yet live up to the 
expectations engendered by the computer and media people. In practice the com?uter teaches 
what s0111eone wants the youngsten to learn. And this leada to the queation of 
accountability. The teacher in front of a class is accountable; the prograaaer i• 
anonymous, and cannot be challenged. The computer also limits education to the single 
experience of presaing keys in responae to images on a VDU, atrophying other human aenaes. 
Programs enable children to "weigh" objects on the screen, or "pour water" from a screen 
geneuted jug into various images of cup•, thereby depriving the children of the aense of 
touch and a feel for balance. They can ?Ut together recipes without the use of :he senaea of 
taste and smell. They sit at the keyboard and direct the machine to do things for them, 
rather than doing them themaelves. This is not education but its inverse, merely teaching 
children how to get their machines to aubatit~te for real world living. The fantasy life of 
the computer program becomes a generation's form of reality. 

iinally, it ii argued that computen merely provide a set of tools through which 
children may expre11 their creativity. The word proceuor enables the11 to write freely, 
releued fro11 the "burden" of using hand, eye, mind and pen H they get the machine to 
manipulate text. The graphics package enables them to draw or paint without the 11e11 of 
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actual materials. and givea them the facility to manipulate images on a screen in ways 
inconceivable with paper. scissors and glue. These tools actually replace the "burden" with 
techniques. so that writing and drawing become technical exercises rather than learned craft 
skills. Thia tool is said to give the child the chance to produce the perfect text or image. 
but such a notion of perfection is as much a part of instrumental thinking as the machine 
that breeds it. There is no such thing as the perfect letter or picture. the truth is that 
perfection can be found in the work of all children, expresaing the'11selves as children. 
There is no set of quantified objectives for perfection. and such a notion is yet another way 
of denying children their childhood. In practice. the computer provides a crude tool 
indeed. Apart from on the moat sophisticated machines (far beyond the budget of any school), 
computer graphics are crude 1 limited ia scope 1 unaesthetic. full of zigzag diagonals, clumsy 
and often downright ugly. Rather than providing a tool for children'a creativity. the 
computer lowers atandarda 1 adjusts children to a poor aesthetic sense and 1 rather than 
enabling them to create 1 it liaits them 1 and in creating the illusion of "creating" for thelll. 
reduces their akills 1 feelings. range of expression and so on. J_ ,..en::il is a far mon! 
refined tool than any computer system I have seen. 

I'm not griping only about poor computer progr.uns, although ~ost that are availdble are 
dismal or worse. But the very use of the machi.1e itself is detrimental to educetic.n. The 
better we understand that and come to terms with it the sooner tuvse h iddeu concerns of 
parents and teachers will be dissolved while the children Lhe1aselves are no '!.onger enticed 
into accepting an inferior vision of the world. (Michael Shallis 1 Staff Tutor 1 University of 
Oxford 1 in Mew Scientiat 1 31 January 198>) 

Micros in Indian Schools 

When schools reopened in India in July 19841 aome 91 000 students in 2>0 schools in t!ie 
country were introduced to a new kind of teache1 - the computer. The introduction of 
computers into school· is high on the indisn Covernr;aent's priority list. A deal haa already 
been struck vi.th Acorn to supply 900 computers and asaoci1tted software and the UK firm is 
reported to have netted some 3 crore rupees {one crore is 10 million) for the order. The 
policy. however. raises a dilemma for a developing country &uch as India. When the comput~rs 
start bleeping in a handful of schools, only 36 out of 100 Indians will ~e able to read and 
write and 40 out of 100 children will have access to middle-level schools. Some argue, 
therefore, that the introduction of computers can only serve to reinforce the building up of 
a highly-educated elite and a lo•er rsnk of technical workforce, tihile leaving tile population 
at large in a state of ignorance. 

The introduction of computers into Indian schools is part of the seventh five-yeor plan 
which begins in April next year. The brai~child of the Department of Electronics {DOC) ano 
the education ministry, the Computer Literacy and Sti.dies in Schools (Clau) progra111De is 
expected to grow rapidly. Though no specific proposal has yet been made for the seventh 
plan, an estimated 250,000 mostly government funded schools will be offering computing as a 
part of regular curricula by 1990. The total cost of the programme is projected to be around 
Rs. 300 crore. This major policy d~ciaion, however, has been taken without any open debate. 
The plan to start with only 250 schools has been officially described as an ex!>erimen. the 
result of w~ich is a11ppoaed to decide the future of the prograane. It is expected that over 
half the achoc.ls in the country will be equipped with cDlllputers in the coming five years. 

But not everyone is completely clear as to what computer literacy in Indian schools is 
intended to achieve. It is too amorphouc and ill-defined in its aims either to impacr 
practical skills or to encourage the ~tudent 1 a mental growth. For computer-assisted learning 
(CAL) to make any impact on the quality of edacation, a lot will depen~ on how imaginatively 
it is used. In the absence of a large enough number of teachers with the right abilities to 
make CAL work, it is in danger of oecoming just another drill and practice, rre-progra111red 
text learning. Any flexibility and vividness that a computer is capable of c~n be lost when 
it is transplanted on to a traditional framework of teaching. 

US expesience is instructive in this area. Despite all its res·:>urces, research up untLl 
1982 suggests that "only a few have ~cquired algorithmic problem-solving akill11, 11any la::k 
awareness of the role and value of a computer", according to Professor Jo1eph Weizenbaum. 
Computer educated children "are like people who have somehow become eloquent in aome foreign 
language but who, when they attempt to write aomethin& in that language, find that they have 
literally nothing of their own to say." ••• (Computing The Magazine, 11 October 1984) 

Computers in Acade .. (USA) 

The 780 first-year students enterin& Harvard Busineu School thil semester need more 
than text book• and sharp vit1 to help them through their arduous courae-vork. for the fir1t 
time, school author it iea expect the• to use IBH personal computers - purchasable at a 
discount through the 1chool - as part of their preparation for claaae1. 
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Last June, Digital Equipment Corp, and the Univereity of lloueton announced a joint plan 
to establish the nation'• larg ~st network of computer• on any college c-pue. With a 
S35 million grant from Digital, the university vill •tart vork on a network that vill 
eventually link as 11any •• 20,000 computers in the echool's four c .. pu•e• and the homes of 
its students, 91 per cent of whom commute to cl•••· 

Early this year 1 before it launched iu Macintoah personal compute-:- 1 the 
Apple Corporation formed vhat it calls the Macintosh Consortium. The group vill allow 
students at more than 20 universities to buy their ovn Macintoshe3 at bargain-basement price 
tag• of $1,000 - about 60 per ceot below the noraal retail price. Dartmouth <:ollege, 
Drexel University, and the Univereir.y of Michigan have already agreed to purchaee about 6,000 
of the ... chines over the next three yeara. llesearc:bers at universitiee in the group will 
develop educational software for the Hacintoeh. 

About 500 students at H.I.T. are acting as pioneers this eemester in Project Athena. 
They are taking the first courses offered through the $70 :rill ion experi-ntal project. 
Named for the Greek goddess of wisdom, Athena •ias to make computers and computing facilitie• 
available to every individual Gn the campus. As a unique feature, it i• using hardware from 
both IB.M and Digital on the same network, and undertaking a .. jor research effott to make the 
two companies' products compatible. (TechnJlogy lleview (MIT), October 1984) 

STANDARDIZATION AND L~GISLATION 

EC ~trives for tel~c~m standard• 

In a last-ditch atteiilpt to create a homogen~ous Europ.ean market for telecoaaunications 
equipment and se-rvicea, the Coiaisaion of Lh<! European Comaunities in early February agreed 
in princij>le to aet u:;> a research and developt11ent progr .. aimed at atandardixing the next 
generation of broadband networks. The progr .. , designated llACE (for llesearch on Advanced 
Ccil!lJllUnication in Europe) co~;ld propel the European telecoaaunications .. rket out of its dead 
rnd. Despite repeated efforts to create a competitive environment, iurop~ re .. ins a group of 
heterogenous and prot~cted national asrkets. And none ie large enough to provi~e native 
supp\iers vith a der:ent retarn on the subatantial investment• required. Close on the heels 
of Erprit'• debut, the EC's el!oct to promote cooperation in data-processing research, llA~E 
is intended to have a narrower focus. While Esprit support• c0111puter and related research in 
the broadest sens~, RACE, in contrast, is geared to produce 4 product called the Integrated 
Broadbund Communication Network (IBCN). 

Should RACE be succeuful, such nei:vorks vou~d be end-to-end compatible in all EC-.ember 
countries. Although no budget he.r a; yet been worked up for RACE, some Eurocrats figure the 
program will match or even surpass the ~300 million earmarked for Esprit 
(Electronics Week, l& February 1985) 

Useu unite to push ~.Jr 11" sundai·ds 

The big~eat UK blue-chip companie11 have combined to use their computer purchasing 
muscle to force manufacturers to conforw to international 1tandard1. British Petroleum, ICl 
and British Aerospace are some of the founding members of the Infor .. tion Technolo1y Uaer1' 
Standards Association ( ltusa), It alto has the 1upport of the Depart-nt of Trade and 
Industry (DTI) .u well u the National Computin& Centre (NCC). llay Walker, ar\ indepenc' 1t 
conaultant and the auociation' • fir1t secretary general 1aid: ''While our -•bera are only 
British companies, we plan to link up vith similar groups in Europe. We vill u1e the 
purchasing power of our member• to get manufacturers to comply to etandarda. When 
111ar.uf.actureca try and set up de facto 1tandard1 which exclude certain type• of equipieent ve 
will try and 1top them." 

The a1uociation reco1niae1 manufacturers wantina to proteet their c~rcial position 
buc. has COiie to the view that it wa1 time the u1er 1 1 co .. ercial po1ition vas alto protected. 
Thr companies who have joined the aroup have million• of pound• at their di1po1al to 1pend on 
c0111putera for both data proceuing •• vell •• manufacturin& applicationa. The1e coepanie1 
are each paying tl,000 a year to bel~ng to ltu1a. In an effort to alto attract .. di1111 and 
small uaera, lover 1ubacription1 vill be charaed to them ••• (Coaputin1, 1 October ;984) 

BSl al••• Europe over IT 1tandard1 

A row hat broken out between the Briti1h Standard• Jnatitute (851) and the European 
atandard1 body, CEN, over the adoption of standard• i~ public procure .. nt. And a aroup of 12 
US information technolosy companiea, includina IBM, i1 10 concerned £bout European 
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colla~oration on standards for public procureaent polici~• that it called a meeting in Paria 
early in Deceaber 1984 vith 12 Evropean co.paniea to discus• the -tter. Although the 
four-day aeeting vaa shrouded in secrecy and ita organi•era are pl~ying dovn its iaportance. 
it ia believed that this US concern vaa the real reason for the meeting. 

The problea oricinatea froa a call by the group of lt European companies known as the 
Standards Promotions and Application Group vhich announced its coamitaent to Open Syateas 
Interconnection ata~darda early in 1984, to CEN. asking it to produce a F_-opean policy for 
the adoption of ataoclarda in FUblic procurement ••• \Co.puting. JO January 19b~) 

European coaputer -kera pick Unix for application• vurk 

In an apparent attempt to arrive at a common operALin~ systea for their hardware. six 
European computer -kera have banded together to develop applications software using AT&T 
Bell Laboratories' Unix operating ayatea. The six - Bull. Ing. c. Olivetti 6i Cie •• Nixdorf 
Coaputer AG. Siemens AG. International Coaputera Liaited pk, and N.V. Philipa - now have 
proprietu:y (and noncompatible) operating ayateaa for their hardware. The gang of six say 
th~y want to develop a comaon application-software enviro11111ent. which they describe as a set 
of toola - auch •• languages, compilers, and aoftvare for work stations and data-baSE 
-nagement - th~t can define the interface upon which software houses can base their work. 
Th~ definition of that application-software environment will be published throughout 1985. 
The firaa say the resulting operating ayate• will be widely available to all users, soft-vare 
vendors. and other aanufacturera and wili not be proprietary. No decision has yet been made 
on which of t~r. ..any form~ of Unix the six will choose. AT&T owns 25% of Olivetti, however. 
and the tvo fir;aa have a Loadon subsidiary to promote Unix. (Electronics Week. 
25 February 1985) 

US aeeka robot standards 

The lobot Institut~ of America (RIA) has embarked on the slow haul to develop atandards 
for the robotics indastry. The iudustry has so far gone without nationally imposed 
standarda. There ia no corresponding initiative in the UK. An official for the British 
!lobot Association aaid that "ve have tended to leave it to the industry to sort out its 
ovn". The RIA has already produced a draft standard on robotic safety and ia now working 
with the American "•tional Standards Institute (Anai) to get the standard adopted 
nationally. This standard will cover the installation. aaintenance. construction and use of 
robots. Jim Prange, the RIA -nager of standards. said that aost accidents happen during 
maintenance and training. The major concern in robotics safety is to keep hwuns out of 
reach of a robot when it is working. 

The standard will 1lao fo~liu. the installation of emergency stop devices such as 
light barriers and pressure sensitive -ts which aut~tically switch off a robot when 
crossed. 

Prange said that the RlA would be developing a series of standards but that safety had 
the highest priority. He hopes that the safety standard will be adopted by the middle of 
1985 •••• (Coaput~, 8 November 1984) 

Japaneae to adopt OSI a1 a 1tandard 

The Open S/ste•a In::erconnection (OSI) draft networking standard has received ita third 
ujor booa t in a1 uny weeks, thil t iae fro. the Japanese Government. The Japanese 
Industrial Standard (JIS) committee announced laat week that it will formally adopt OSI a1 a 
Japane1e Indu1trial Standard, enabling computers to co .. unicate with each other using 
1L•ndardi1ed protocols. The decision mean• that from three month• time the Ministry of 
International Trade and Industry (Hiti) vill formally adopt the 1tandard and OSI could aoon 
be undatory for procure .. nt purpose•. 

Three weeka aco the Ul indu1try minister, Non.an Tebbit, 1aid that in future li~ences 
for value added network• vould only be granted if the applicant could auure that OSI 
protocols v"uld be offered and 1upported within a reasonable ti-•cale. A wl'!ek later the 
Goverll8ent'• Central Computer and Talecom11unication Acency, which i1 involved in llOO million 
worth of dp purcha•ing each year, also backed the OSI 1tandard. lt said that in future the 
vaat .. jority nf 1over...ent contracts would •tipulate the u1e of OSI standards where 
requirel!. ln June this year OSI received crucial backin1 from Fujitsu, which iuued a 
1tat ... nt of intent to 1upport OSI in conjunction with ICL and AT • T of the US. All three 
ur1ed c~ver11U1ents to avoid uain1 IIM'• SNA netvorkin1 standard in sovernment project1. Miti 
al10 recommended that Japan••• COllputar ukera take atep1 to develop conversion tools between 
llM 1tandards and OSI. (Computin&, 1 Noveaber 19114) 

I 
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Chips get copyright 

Motorola and Marris are the first coiapaQies to register chip deaign under a new US law 
that gives copyright protection for up to 10 years. The new s-iconductor Chip Protection 
Act is the first new intellectual property law passed by Congresa in over 100 yean. But 
only chips that have been introduced after July l, 1983, can qualify for protection under the 
new law, which can iapose fines of up to $250,000 on convicted violators. Th09aa Dunlop, 
Intel's general counsel and secretary, said that the new protection froa chip piracy 
"encourages the development of chips that were previously considered econoaically aarginal." 
ln~~l registered a new 2S6lt QIOS EPR.OK, the 27C 256. A spokeaVOtaan for Intel said that aore 
ch~~· are waiting to be registered under the new law. She said; "There are about another 20 
chips that were introduced after the July 1983 deadline that we vish also to register. To 
gain protection, a coiapany must aubait to the US Copyright Office, docuaents that describe in 
detail the layout of the circuits. (Electronics Weekly, 16 January 1985) 

Japan copyright urged 

The international data processing comaunity has aoved to force the Japanese to agree to 
provide copyright protection for software. Software vendors throughout the world have voiced 
concern over Japan's controversial position which only offers 15 years of protection under a 
patents aystea. The European Coaputer Services Association (ECSA) is clai•ing a .ajor 
breakthrough in its campaign for copyright protection with the recent recruitaent of the US 
and Australia despite strong opposition froa Japan. Last week the Australian Software Houses 
Association decided to support ECSA. This follows a si•ilar aove froa the i•portant US 
Association of Data Processing Service Organisations (Adapso) earlier this aontb. Canada and 
Nev Zealand have already beca.e members of the 15 country-atrong Ecaa group. 

The Computer Service• Asaociation (CSA) believes this international united front will 
force Japan to reccnaider ita attitude. Thi! point was atreaaed at a aeeting between 
repreaentatives of Japan's Ministry of International Trade and Industry and the CSA last week. 

Tony Levia, aembership aanager of the CSA, aaid the Japanese proposals were not 
acceptable because patents require advance declaration of de•1elopaents and because lS years 
is not considered aufficiently long. Legislation has been introduced to the US senate to 
stop the holder of software from renting, leasing or lending to others for comaercial 
advantage. Jerome Dreyer, president of Adapao, said software piracy is "sapping significant 
revenues from the developers of computer software" and stunting investment in development. 
(Computing, l November 1984) 

Copyright law catches up with computer software 

Britain's MPs debate a proposal to include coaputer software under eitisting copyright 
legislation. A P1ivate Members Bill would .. ke copying a criainal offence liable to fines 
and, in some cases, a jail sentence. The bill baa all-party support and, with luck, could 
become law by June. The legislation is backed by two pressure groups from the computer 
industry; the Federation Against Software Theft (FASt), which represent• aainstream computer 
firms, and the Guild of Software Houses (GOSH), composed of firaa which specialise in 
software for home computera. The organidations esti .. te that illicit copying of programs in 
Britain coats them more than USO aillion a year. "It's aonstrous as far as owners are 
com .. erned that they cannot get the full financial rewards from the programs they produce", 
says Donald MacLean, chairman of FAST and a director of Thorn EMl. MacLean baa been pressing 
the goverl\lllCnt to bring in an aaendaent to the 1956 Copyright Act to include computer 
software. Although coaputer prograas are aasuaed to be covered by the eitisting act, there is 
no mention of aoftware in it and there has never been a legal ruling on the matter •••• 

The present bill ha• been drafted with the help of eitperts froa the Department of Trade 
and Industry. lt covers programs stored on disk, tape, chip or similar device. tnere is 
some doubt, according to Hacl.ean, about whether eitisting protection extends to programs 
temporarily stored in rando.-access aeaory (RAH) chips. RAH chips are used as a computer'• 
main memory and hold work in progress only vhile a computer is switched on. Information held 
in them is loat once the chips' power 1upply is turned off. 

One difference between coiaputer 1oftwara and other works protected by the Copyright Act 
is that those who buy prograa1 need to have at lea1t one copy of each prograaa in re1erve in 
case their original prograa i.1 "corrupted" or d ... ged. Under the new law, con1U1Nrs vi l l 
have to rely on their 1upplier1 to allow th .. to aake back-up copies. The number of copie• 
that are allowed by each copyright owner will either be printed in the docU11ent1 that come 
with the program• or will be a aatter for negotiation. 
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lt is unlikely that the arrival of explicit copyright protection for software will end 
effort• made by computer firaa to lock up their aoftware with ao-called technical 
protection. In recent year• a variety of methods including encryption. extra chips. 
scratchea on diaks and modified syateas aoftvare, have been developed to atop aoftwar~ fro• 
being copied. (This first appeared in tlev Scientiat, London, 21 February 1985, the weekly 
review of acience and technology.) 

World in a •uddle over lava on aoftvare piracy 

An international meeting of lavyera broke up recently, unable to decide hov to protect 
C"9puter prosr-• from piracy. The problea is whether copyright lav, which protects the 
written word, vill prevent the illegal copying and use of valuable progrlllllS, frOl!I video gaaes 
to expert systems. 'Ihe meeting, held in Geneva, vas called by UNESCO and the World 
Intellectual Property Organization, the UN'• patent office. ln the fev countries where 
disputes over computer progra .. have come to court, copyright lav has pro~ed hard to uphold. 
Australia passed a lav in 1984 protecting programs by copyright. 

Several delegation• in Geneva argued that copyright lav should not be aplicllble to 
computer software. Greece pointed out that an author does not have to register a vork for 
copyright to apply. Hence, there ia no vay of knowing whether, in progra .. ing an idea for 
vhich fev alternatives are available, a programmer has infringed a copyright. On the other 
hand, an official regiater aight give avay aecrets about valuable programs. Copyright Lav 
protects a vork froa being t-pered vith or adapted, even when rights to its u~e have been 
bought. But, in tranalating a progr- from one computer'• Oferating syate• to another, vhere 
doea translation atop, and adaptation begin? "You can't •i•ply ignore the technical aapect 
in inforaation technology, which copyright doea," aaid one Creek delegate. Similar conflict• 
have emerged elaevhere. In France and ltaly, the right of an author to prevent any 
alteration of a vork ia enahrined in lav. In France, this ha• created legal confuaion as 
civil courts have upheld copyright for progr ... , vhile criminal courts have held against it. 
'Ihe Federal Republic of Ceraany ia introducing lava to copyright computer programs. But the 
progr-• •u•t be "personal intellectual -:reationa", aore than a siaple algorithm, expressable 
in different vaya, and they must exhibit "qualities of aelection and arrangement". The 
potential legal confusion implicit in auch a definition could be a boon for the German legal 
profesaion. Allendaent• to copyright legislation to encompass the special features of 
computer progr-• are enacted or in progress in Denmark, Finland, Hungary, India, Norway, 
Spain, Sweden, Japan, the Philippines and Britain. But, say copyright's opponents, the 
complication• are so great that countries might as vell have set up special legialation to 
protect progr••• alone. 

Brazil led the call among developing countries in t.eneva against the unquestioning 
acceptance of pro1ra• copyright. One concern ia that, under copyright law, an author 
reserves the right not to publiah a certain program in a particular country. C,;ountn.ea 
worried about gaining access to the technology of the developed nati,ms vant compulsory 
licensing of programs to prevent this. The Brazilian• say that copyright law does not 
protect a user'• rights. lf a show flopa, the producer cannot -ue the playwright. But if a 
computer program does not do vhat it says it vill do, a uaer should be able to sue the 
prograa's owner. But the real concern of some developing countriea revolve~ ~ound 
protection of their own fledgling computer induatries. Brazil bans foreign companie 1 from 
selling aicrocomputera if a similar .. chine is already produced by a Brazilian cc;.mpany. 
International copyright law would not permit any auch protection for software produced in 
Bruil. (Thia first appeared in Nev Scientist, London, March 1985, the weekly review of 
science and technology.) 

Data protection 

America's Intel this week announced its heyed-acceaa, erasable, progra11111able, read-only 
meaory, or keprom for short. lt is a cheap (~S in bulk), wholly automatic electron~c safe 
which can be slotted into the place of a standard ae110ry chip. But lurking on it, beside the 
ordinary eprom -ory, is a sophisticated electronic lock. Intel will supply the keprom to 
desianers vho then proar- it to hold whatever they vant protected. This miaht include 
actual data; but it would be aore likely to contain those lines of the computer'• operating 
sy1te• which are used to call up the valuable data file• (bank balances, airline 
reservations, ca.acre isl secrets or whatever). lt can even hold proara1m11es; 1s11es •Jesi1ner1 
use eproma, rather than floppy discs, to drive arcade ga-s. Once the keprom hu been 
proar .... d, whatever is in it can only ~e accessed by the riaht user. 

Keproma work in pairs. One is placed inside the mainframe, the other inside the 
teminal. (The aainfraae one can be 110dified to provide different access to difft.rent u1ers 
vi.th different key1.) When ac.:u1 is required, pert of the dectronic lock on one of the 
keproms aeneraus a 32 (binary)-diait pseudo-random number, which is then enctypted. To 



encrypt, one needs a key; Intel'• ia 64 binary bita long, which mean• that a hacker teating 
800 keys a second vould nettd more than 4S billion years to try every one. The encrypted 
random number is passed to the oth~r keproe, together with the en clair randoa number. Thia 
keproa encrypts the randocr n~ber it has been given and check• to aee if it get• the •-e 
ar.swer as its counterpart did. If it 4oes, then the whole proceas is repeated in reverse Cao 
that the first keproa can be s· re that t'ie second vasn't "lying"). Only if thia double 
handshake (which takes just one quarter of a aillionth of a second) goes thro~gh perfectly 
vill the lock on the eproa open. The trick is, of courae, that the tvo chips contain the 
s-e key; but since the key itself ia never paased along any netvork, a hacker, abort of 
getting hold of a terainal and scruti"lising its keproa "ith an electron aicroacc.•pe, baa no 
way of finding out what it is. Moreover, the chip is so vired that the contents of the eproa 
part of it can never be electrcnically accessed except through the lock. (The Econoaiat, 
23 February 198)) 

SOCIO-ECONOMIC IHl'LICATIONS 

It could change rule• on shareholding 

Change• brought about by info-.:aation technology aean stock -rket investors ally nr> 
longer have to bold physical evidence of :heir shareholdings, according to a White Paper on 
investor protection from UK Secretary of State for Trade and lnduatry Nor-n Iebbit. The 
revolutionary move ia a direct consequence .,f the apreac of information tecianology, aays the 
White Paper. The financial -rkcta are increasingly facilitated by inforaation tecl.nol1l&1 
vith ·.he result that there -y no lorger be a need for securities to be held in the phyaical 
form Jf a certificate. 

Tebbit says the government therefore proposra to aaend exiating legislation to perait 
the holding and trading Gf uncertified securitiea. The White Paper also make• it clear that 
the bigg~at shakeup in )0 years ;n the City has been considerably influenced by the growth in 
IT. "Mlldern tec.hnology is tranaforcing both the way in which buaineH ia conducted and the 
op'>crt•.1nit ies t x the f inan ·ial service• industry•" it says. (Computer Weekly, 
7 February 198)) 

Jobs aet to ri~e in UK electronic• 

Over 10,000 joos will be cr-.?ated in the UK electronic• inl'!ustry within the next 12 
months, with Scotland offering the beat qualit~· 0£ labour. The concluaions froa the National 
Manpower Survey of the British Electronic• In~ustry, by the research diviaion of the 
Electronics Location File are ehe result of ~year's work ccvering 90) electronics companies, 
around 2)1 of the indu•try. 

't11nn vom .love, managing editor of the survey• said tl\at eight out of every 10 of these 
l0,500 jobs ~ill be in small and medium-ai&ed companies wnile the main beneficiariea of the 
net increase in employment will be in the Sol:th Ea::t, We•C Kidlanda, North West and 
Scotland. nu net increase >.n joba is a gain of 31 on th~ industry' a current level of 
employment with a high propottion in comp&!aif:s with fever than SOO employees. The •urvey 
says: "Companies with no iraore than 100 ~ployees, while employing le•• than 201 of the 
electronic• industry workforce, will contribute to the net gain in jobs by one third." Top 
of tt.e survey'• list vi th a net jobs gain of 4, 160 ia the South EHt, followed by the West 
Midlands with 1,4)5, t~e North West with l,25) anu Scotland with l,150. Vom Hove aaid that 
the geographical pattern of elcci;ronica activity will change, •• competition for apace and 
•killed labour in rhe South t;asi:. forces electronics companiea tu expand in other parts of the 
UK. (Computing, 1 November 1984) 

Newapaper unions face tough battle to build IT policy 

The National Graphical Auociation (NGA) ii forcing itHlf to coma to term• with the 
moat important iasue in ita meabers' careera. At the MCA conference the union will conaider 
a policy document, The Way Forward and Prospect• for Proareu which atte•pta to lay dovn a 
framework for future technology agre ... nt• in the induatry. The NGA had •ucce••fully fought 
a rearguard action against what must be inevitable. Mechanical typeaettin1 will one day no 
lonier exi•t and up to two third• of the union•' ... ber• will have no jobs. The Ti .. 1, the 
Mirror Croup, The Guardian and aoon the Dail7 and Sunday Tele1rapha will uH coaputariled 
phototypeaettin1. The Time1 ii cloee to 10101 one .cep further and installin1 coaputer 
terainala on every journaliat'• desk. 

The maaaive job loasea expected in the new1paper induatry would be expected to produce 
an industrial battle. The first conflict came in 1978 when The Timu cloHd for 14 110nths 
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over introducing the first •tage of computeri•ation. A rrouble-fre"! transition to aore 
advanced technology "'°uld be a aurpriae. to aay the leaat. 

A second front for newspaper ovnera opened up recently as a result of a pilot new 
technology agreement at the Portaaouth News. Journalists would be les11 affected but have 
objected to aembera of the Nt;A taking over edito>ial jobs. 

The reason for heavy job losses Gves aore to the complications of me,hanical 
typesetting. Journaliata at a newspaper not using computer'• foe example l"he Sun. type 
stories on paper. Thia is passed to sub-edit.on who tidy up and if necessary rewrite the 
stories and add type•etting instructions. Next door the atory is handed to a typesett~r who 
starts the process of assembling lines of loose type into rows the exact length of a column. 
Thi' is such a highly skilled job it takes a seven-year training to learn the operation of 
these "linotype" -chines. 

In a modern US newspaper. the San Jo•l Mercury for example. the difference could not be 
more pron~~nced. Journalists sit with terminate on their desks on which they type stories. 
The stories are transmitted to editorial executives and sub-editors electronically. 
Sub-editors edit stories on a screen and i~sert typesetting instructions as sometimes 
complicated control codes. Pages can be made up on graphics terminals. Because the stories 
are typed in once thia has become known as "single keystroking". 

The Portsmouth News scheme was agreed by the NGA and the Newspaper Society. which 
represents the publishers of most provincial newspapers. It allowed the gredual introduction 
of single keystroking with continuous high level talks sorting out problems as they emerged, 
The resulting agreement would form the b:?•is of both local model and national agreements 
between the NGA and the Newspaper Societf which was £cheduled fer January 1985 •••• 
(Computing the Newspaper) 

Seeds and Microchips 

For the •-11 farmers of developing countries. the computer as the primary tool of 
agricultur•l efficiency is a distant pro1pect. But th~ microchip is already making its impact 
in the grain fields and rice paddies. boosting yield1 dramatically by calculating how growers 
can optimi1e crop strategies. In China's Hunan province. rice farmers have increased yields 
by at lea1t 50,000 tonnes on 260 1 000 hectares of land. Information on optimum times for 
planting. fertilising. weeding and harvesting is obtained from the local computer centre. 
All the pea1ant farmer has to do is supply information about specific conditions on his 
land. The computer provides a production plan laid out in simple charts. In Venezuela. 
peasant farmers linked to a pilot computer project are reporting wheAt and maize yields up by 
25%. Tenainals in each village are hooked up to the programme in a central computer in the 
city. De1pite the succes• stories. major technical. financial and educational pr~blems must 
be solved before computei• can play a significant role in Third World agriculture. In the 
short term. an increasing volU111e of work will be turned over to comp~ters in government farm 
surveys. (ood policy planning and regional agricultural •ervices. 

A ver•atile package of interrelated computer progr&11111es for farming is the SCAPA system 
(Systems for Computer-Aided Agricultural Planning and Action). Produced by the UK's 
International Computers Limited, it i• being used in two areas of Malaysia. Based on data 
collected from local farm•, printouts are available to guide farmen step-by-step to grow 
rubber more e.fficiently in 16 different combinatio:is with othe::- crops. The progr&m11e also 
1ives pro1ress report• and other services, including information un farm sales and listing of 
inputs. 

The computer i• also bein1 d<aployell in cattle management. An example is the dairy 
pro&rUDe, run by the department of a1riculture and horticulture of the University of 
Readin&. UK. F.-mere are 1iven personal advice on how best to look after their cattle 
operation. In one ca1e 1 better doctorina of cattle feed saved a farmer with 500 cows 
US •4,2UO a month. 

Larae scale •gricultural development projects in Third World countries will depend 
increasin1ly on computers to hendle payroll•, bud&ets, inventori••• and to plan, mana1e and 
evaluate projects. A pioneerina effort in this field is the Ayanaba agricultural development 
project in Benue State, Miaeria. Ayan1ba, one of several aovernaent-run project• f~r rural 
c011111unitiH, covers everythina from farmina to road-building. BaHd on survey1, computer 
proara ... s are written to calculate field 1i&e1 1 crop yield• and patterns. labour inputs and 
five-year cost tablH for the project. While th•H early forays into a comparatively new 
area appear to be provina their worth, larae 1cale implenientation in the Third World facei 
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major obstacies of limited ch'>ice a severe shci:-tage of local technicians and progr-era 
inadequate data gathering and prograamaing. However. optimists for~caat that the computer's 
agricultural role will grow as the hardware @ets cheaper and more powerful databanka •ultiply 
and the advantages of computer farming boost demand. (South 1 1984) 

Nev Technology ls Called a Failure In Serving Third World Education 

Advances in communications and information technology have been of little help to 
developing countries trying to educate their children and illiterate adults and train their 
unemployed. educators and journalists said at a seminar h~ld in Ajijic. Mexico. Their 
frustration was reflected last week in a meeting sponsored by the Ajijic Institute of 
International Education and the International Council for Educational Development. It 
brought together education and news media representatives from seven Latin Americar. 
countries, Britain. irance and the United States. 

Dr. Juan Carlos Lavignolle 1 an educator and columnist for the Argentine newspaper 
La Prensa. defined as a basic problem the tendency to focus on the instruments of 
transmission. and to gloss over the fact that there is nothing of value to transmit. In 
communication as in education. the high-tech hardware. such as computers and satellites, is 
starved by the lack of software. or content 1 he said. Conferees also reported that expensive 
and elaborately produced educational television programs in developing countries reach less 
than l per cent of the potential audience. 

Claudio de !toura Castro. a Brazilian university profeasor1 called for greater reliance 
on "low-tech" solutions, such as books, radio and the blackboard. Brazil. he said. has an 
elaborate computerized data bank. "but nobody uses it". Why look to costly high-technology 
transmission of information. he asked, when the job could be done more easily and mor~ 

cheaply through the copying machine and che mails? Roberto Rondon Morlles. a physician on 
the faculty of the University of the Andes in Venezuela. estimated that perhaps 40 per cent 
of all the technology bought is inappropriate to local needs and is never used. Educational 
technology in the Third World. said Oscar Soria. a Mexican academician who is a director of 
the Ajijic Institute. has gone through a period of progress. but disappointment has followed 
as hoped-for miracles failed to materialize. Huch technology "vent into decay.'' he said. 
"Successes have been islands in an ocean of failure." he said. Specifically, "there are no 
global solutions to illiteracy." He thought developing countries may have come to "the end 
of the importation of foreign solutions and that time and patience are needed to create local 
10 lut ions." 

Dealing with educational problems in Latin America is complicated by intense national 
feelings. particularly about any suspicion of North American or West European imperialism. 
"Sesame Street," the U.S. televieion program for preschool children. ie an example. Although 
acknowledged as one of the beet-researched televieed teaching aids, it wae rejected by Mexico 
as incompatible with Mexican values. So Mexico developed its own vereion to avoid charge• of 
North American impt=rialism. Subeequently, the Mexican version was rejected by other Latin 
American countries as Mexican imperiali111. 

The word "dependency.'' ea id Hr. Soria, "need a to be decontaminated." It ia in the 
induetrial countries that much essential information is produced, he said, and "denying this 
is insanity." In social science and educational research, there is otten in the Third World 
"a mismatch between researchers and practitioners," said Alain Bienay-. profeseor of 
economics at the University of Parie. Social science re1earch 1 he eaid, is often perceived 
by thoee in power a1 dangerou1. At the same time, researchers complain that tho1e in rawer 
do a poor job of carrying out the programs recoaaended by re1earchers. (International Herald 
Tribune, 13 March 1985) 

S*]E-
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GOVERNHEMT POLICIES 

Current •ituation of Microelectronic• in Brazil: an overview * 
In 1981, the Special Secretariat of lnforaatic• (S~l) of the National Security Council 

was assigned to co-ordinate the government activities in the Brazilian microelectronics 
area. In that same year, SIU had resumed studies previously developed on the -tter and, 
together with other government agencies, private companies, univeraities and research groups 
at work on the area, defined the guidelines [or its actions, which have become etfective 
thenceforth. At preaent (June, 1984), th~ National Congress of Brazil is carrying out a 
study on the possibilities of iaproving and enlarging the sccpe of these actions. These 
actions are rooted in governmental policiea established in the aiddle of this century and 
whose objective was chiefly to increase the scientific, technological and industrial 
development of the country. Among other outcomes, these policies have brought about 
iaproveaent and expansion both on research activities and fosterage of hwsan resources within 
universities and governaent-ovned Research and Development Centres (R&D), and incentives to 
developments in technological and entrepreneurial activities of domestic industrial 
undertakings. 

In the beginning of ~he eighties, when these actions started to take effect, the 
situation of aicroelectronics in Brazil was as follows: 

The expected value of the domestic aarket for semiconductor coapo3ents was 
US.130 aillion per year. 

That market basically consisted of discrete components and linear integrated circuits 
used on cons-.r electronic eqbipaent for domestic consumption. There was a great 
demand for a wide range of different types of components. Valuable segments of the 
aarket were captive to foreign subsidiary companies that controlled part of the 
production of the above-mentioned consumer electronic equipment. 

That market was supplied by iaports and by the production of fifteen companies with 
aanufacturing activities. Aaidst the abov~ntioned companies, fourteen were 
forei1n corporations subsidiaries established since the mid-sixties, and one was a 
domestic private company which was established in 1974 to operate on wafer processing 
and which vent bankrupt in 1980. Among the foreign companies, two of them p~rforaed 
wafer processing (one produced power components and the other discrete components and 
rather simple integrated circuits) besides having mounting and testing lines. The 
remaining twelve COllpanies performed only mounting and testing act1v1t1es. 
Furthermore, another foreign company allotted its whole linear IC's assembly activity 
exclusively to exports. Except for that company, the remainder were set up basically 
to supply the domestic market and their export performances were small. The amount 
of exports of all those coapanie• totalled US$40 million per year. 

fro• the Univenity ttandpoint, the federal Government, through its agencies and 
public COllpanie•, had supported and fostered laboratorie• and research and 
development 1roup• devoted to aicroelectronic• •ince the late •ixtiH. Specially 
noteworthy were the Microelectronic• Laboratory of the Univer•ity of Sao Paulo (USP), 
the Device• le•earch Laboratory (working on compo•ed •emiconductor•) and the 
Electronic• and Device• Laboratory, both at the Univer•ity of Campina• (UNICAMP), not 
to Mntion other re•earch and development group• at work in many federal 
univer•itie•, such a• the Federal University of lio de Janeiro, Federal Univer•ity of 
Rio Grande do Sul, Fedei'al University of Pernambuco and Federal University of Minu 
Gerais. However, the 1rovin& financial difficultie• faced by the country •ince 1981 
had forced the Federal Government to drop its inve•taent• in tho•e activitie• 
approximately to the equivalent of US$2.S aillion per year. 

Despite their sur1in1 d ... nd, dHi&n and aanufacture capability for both "cu•tom" and 
"•e•i-cu•toa" intearated circuiu vere inexi•tent. 

Within t~~. context, the chief objective of the .. asure• bein1 carried out by SEI i• to 
develop a su1r•ble scientific, teehnoloai~al and indu•trial domestic infra•tructure •o as to 
enable the country to de•i1n 1 develop and produce •trate1ic component• in order t~ meet 

* By Roberto M. Spolidoro, Technical Advi••r, Special Secretariat of lnfor1Wtic• (SEl), 
Brasil. 
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the needa of thoae national induatriAl aea-nta vhoae evolution ia dependent on 
microelectrc.nics. To that effect, the Federal Govenment ia introducing a aet of incentive• 
to domeatic private undertaking• vhoae goal should be to .. acer the complete eye le of 
production of atrategic component.a, auch aa digital integrated circuit•. considered of vital 
importance to the full development of tbe Brazilian electronic induatry. lt ia apparent that 
the implementation of this complete cycle of production ia liable to require rather much time 
and hard vork to be attained and vill alao moat certainly require interactions vith other 
countries. The Federal Government vill cloaely follov the evolution of theae enterpriaea in 
order to grant and keep up incentives previo·.Jsly accorded and to ascertain the achievement of 
technological capability goala. Aaidat theae governmental incentives at.ands out the 
Microelectronics Inatitute of the Technological Centre for Informatics (CTI), that vaa aet up 
in 1983 in c .. pinas (a city approxi .. tely 60 mile• avey from Sao Paulo), nearby the Research 
and Development Centre of TEL£BIAS* (CPqD) and UNICAMP. The chief objective of the 
Microelectronics Institute ia to promote and co-operate in the development of the Brazilian 
microelectronic area by encouraging and conducting research and development progr-• along 
vith universities, other R&D Centrea and induatriec. Thua, the Microelectronic• lnatitute is 
responsible for co-ordinating • nationwide progr .. of reaearch activitiea and human reaources 
qualification within the univeraity realm through c011Ditteea formed by representative• of the 
academic, R6D, professional, induatrial and buaineaa comaunity. According to thia model, 
univeraitiea are expected to develop vorka on advanced field• of technology and science in 
order to enhance scientific and technological .. atery at international level. It ia alao 
expected that univeraities should provide sufficiently !killed training to their students so 
as to enable them to promote technological inoovationa in their future professional areas. 
Outcomes of works developed in univeraitiea must u'ldergo a process of development and 
improvement either in the Microelectronic• Institute, other governmental research centre• 
and/or industries, whenever they prove to be suitable to any of thoae inatitutiona. The 
Federal Government expects that this model .. y even contribute to the progress of the state 
of the art at international level, thua giving riae to croaa-licenainga and intense exchange 
of information on technological proceaaes, aoftvare pro&r ... ings etc., vith univeraitiea and 
concerns from abroad. Within thia context, some Brazilian corporations have decided to 
invest in the microelectronic area during the laat years, certainly motivated by the vital 
importance of achieving technological .. atery and adequate capability to deaign "custom" and 
"semi-custom" integrated circuita. They .. y alao ha"°e been encouraged by the proapecta of 
governmental incentive• and by a qualitative and quantitative increaae of the doaeatic 
market. The expected overall domeatic production of aeai-conductor components ia 
approximately US$100 million, including approxi .. tely US*40 million for exports. However, 
this production requires import• of chipa, ailicon vafera, ch-ical lead-frames etc •• that 
total almo1t US$35 million. The relatively amall grovth of the domeatic market vben compared 
to its performance in 1980 and the rather high idle capacity of auembly lines facilities 
al~eady aet up in the country, are conaequencea of the recession that Brazil has been forced 
to face since 1981. Concluding, it can be said that the aeaaurea bein¥ undertaken by the 
Brazilian Govermaent expreaa tti.e nation'• riaing avareneu of the importance of attaining 
suitable microelectronic technological capability so a• to engender the development of 
induatrial aectors whose operations count on microelectronics. However, it is important to 
point out tha;t the country'• economic difficulties, the short time eatoblioh•nt of those 
governmental measures, plus the fact that a significant part of the projected incentives ha• 
not yet become effective, render it difficult to drav fu1ther conclusion• about the 
effectiveness on the outcome being attained through those meaaureo. 

llECKNT PUB~lCATlONS 

UNlDO public8tions 

UNlDO/ lS. 5lt> 

UNlDO/lS.529 

UNlDO/lS.531 

Survey of aoverament policies in inforaatica prepared by tha UNli>u 
secretariat 

The UNIDO Proar .... on Microelectronics; an analytical perspective prepared 
by the UNIDO 1ecretariat 

~-chnoloay M~nitorin& in the Information Technoloay Sector in Araentina 
prepared by Sean l..on Lalor 

* T&Lll&AS (Telecomunicacoea lrasiieiras I.A.) ia the aover .... nt-ovned holdina c011pany 
for Brasilian telec~nication operatin1 coapanies. 
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Document.:ion prepared for the Regional Meeting for the Initiation of a R~gional Network for 
Microelectronic• in the ECLAC Region (REKLAC): 

ID/WC.440/1 

lD/WG.440/2 

ID/WG.440/J 

ID/WG.440/4 

ID/WG.440/'j 

ID/WG.440/6 

ID/WG.440/ 7 

The Use of Public Purchaaing a• a Tool to Develop Technological Competence 
in Microelectronics 
prepared by E. Lalor 

Telecoimunications and Information Technology in Latin America: Proapects 
and Poaaibilities for Managing the Technology Gap 
prepared by M. Hobday 

Propoaed Structure of the Regional Network for Microelectronics in the ~~LA~ 
Region 
prepared by the UNlDO secretariat 

Some Considerations on the Content and Modalities of a Progr&11111e of Work for 
REKLAC 
prepared by the UNIDO secretariat 

Research and Development in Microelectronic• in Argentina, Brazil, Mexico 
and Venezuela 
prepared by G. Fernlndez de la Garza 

Report on the UNIDO Mission Preparatory to the Establishment of a Regional 
Syste• for Micro~lectronics in Latin America (REHi.AC) 
prepared by G. Fern.indez de la Garza and H. Octavio 

Government Policy for the Data-ProceHing Industries in Argentina, Brazil 
and Mexico 
prepared by H. Nochteff 

UN Centre for Science and Technology for Develo(l!Rent 

Advance Technology Alert Syste• (ATAS) 

The ATAS Bulletin 

The ATAS Bulletin is a semi-annual publication and is part of an effort by i:he 
United Nations to link research institutions in developed and developing countries and to 
provide concise and integrated infor-tion on the potential poutive and negative 
iaplications of specific technologies for the development of developing countries. lt 
provides concise infor-tion on specific new and e.merging technologies. lt is designed to 
alert policy-.akers and planners in the third world to the potential development implications 
of these technologies. 

The bulletin has a standard format, which includes: 

An overview of a specific new technology 

A review of aajor on-going activities involving this technology in the developing 
countries 

An astestment of the potential benefit• of the technology to developing countries 

An analysis of potential negative impacts 

An analytia of the factors involved in capacity building in the tpecific 
technoloay, vith a focus on hu .. n retources, inveetaient requirements, and science 
and technoloay infrastructure considerationt, and including policy planning 
implications vith reaard to the promotion and application of the nev technology in 
the context of a national development ttrategy. 

•:eva on ATAS-related substantive and inttitutional matters. 

A pre-publication version of ATAS Bulletin 11 "Microelectronic• - The implication of 
AutOtUtion for Developina Countries" was discus• ad at an editorial vorkthop held in Rome in 
March. The final version is expected eoon. ATAS 111 "Software Technology" it under 
preparation. 
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Production and Use of Industrial Robots 

Report on the Seminar on Flexible Manufacturing Systems -
Design and Applications, Sofia (Bulgaria), 24-ZH September 
l'.184 

Recent trends in flexible manufacturing 

The following is an excerpt from a much broader and extensively researched article by 
Dimitri Ypsilanti, lnfonDation, Computers and Comaunications Policy Division, OECD' s 
Directorate for ScLmce Technology and Industry. 

Three distinct phases of international technology transfer in the semiconductor industry 
can be identified: 

The domination of the industry vy American firms which were involved in direct 
investment overseas and some licensing agree•~nts. 

The emergence of Japanese competition and tht, increasing drive by European f iras to 
obtain technology. 

The incr~asing internationalisation of the indus~ry through direct investment and 
international cross-licensing between firms at a similar technological level. lln 
earlier years the pattern bad been for firms with a weak technological base to 
receive licenses from technologically advanci:d firms.) 

Because of the extensive direct investment on the part of U.S. firms in Western Europe 
during the 1960s, a significant share of European semiconductor production (50 per cent in 
19HJ), especially integrated circuits, are produced by U.S.-owned installations. During the 
late 1960s, there was also a surge in direct investment in assembly operati.~ns by U.S. firms 
in developing countries, notably South-east Asia; this investment, which has slowed 
considerably since the •id-l970s, was in the main a response to the need to reduce costs so 
as to meet the competition. A wave of direct investment by European companies in the U.S. 
began in the mid-to-late-l970s and reach1:d a peak in 1977 as ttey bought up existing 
semiconductor companies. Subsequently, there have been very few such acquisitions, though 
there have been lll&jor investment and expansion programmes in the companies acquired. Since 
the latter part of the 1970s, Japanese se11?iconduct.or (irms t.ave adopted a strategy of 
investing directly in the United Stat.es and, mere recently, in Europe. Three assembly 
facilities for integrated circuits were set up ir. the Uni~ed States between 1978 and 1981 
(NEC, Hitachi and Fujitsu). Mitsubishi followed in 1983 while Toshiba has acquired a 
manufacturing facility. ln Europe during 1980-82, Japanese producers set up four 
manufacturing or assembly planu; Hitachi and Toshiba in Germany, Fujitsu in Ireland, and 
NEC in thP. United KingdOlia. 

While a 1arge proportion of the joint ventures of the late 1970a and early S01 were 
between U.S. companit.1, there was also interweaving between American, Japanese and f:uropean 
firms, partly to gain ~ccess to markets but mainly to develop new products. A co111111on form of 
inter-firm technology transfer ha• been through "second sourcing", which allows one firm to 
make an exact copy of another firm's product. Second 1ourcing is useful, e1pecially for 
sniall firm• who1e innovations may be more acceptable if manufactured by large companie1. lt 
also allow• firms to keep up with the rapidly changing technology without incurring larger 
R and D expenditures and can be u1ed to set standards by broadening markets for a ?articular 
product. European firm~ have concluded such agreement• with U.S. manufacturers ao as to keep 
up with recent technological developments and to of fer their customers a ranae of tested and 
tried products. One of the newer forma of inter-firm technological agreeaent is the 
custoaaer-supplier relationship in which a consumer of electronic component• offers to buy 
them exclusively from a 1ingle company, obtaining in return the right to produce that firm's 
product•; 1uch agreement• are often neces1ary in order to 1hare the hi;h product-development 
costs of "syatems-dimen1ion" components. The increa1ed u1e of customer-supplier aareeunts 
in recent year• reflect• th• realisation 01' t~~ ~art of laraer Cir•• that the independMnce of 
innovative hrma should be maintained; this factor ia particularly important in the U.S. 
where firms prl'ducin& int•arated circuits are not u1ually vertically intearated and contra1ts 
with earlier practice when auller firma involved in takeoveu were intearated into the 
purcha•ing fir11 1

1 structure. 
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few iutra-E.ir<.'pe.tn tech~1ologicai. co-~peration agreemen:s exist in the semiconductor 
induatry. llecauoe of the relative technological back.va-.:dness of lurope in semicouductors, it 
has seemed more logical to acquire technology through agreements with leaders in the sector, 
that is, mainly vith U.S. firms. The important question is whether the agreements between 
European firms and their U.S. or Japane:Je partners will allow t:uropean firms to remain o•· 
bec.ome serious competitoi:s, given the rapid rate of inraov.ttion in the industry. Such 
agreements are often a stopgap. European industry still has a relatively wt.ak. rec;>rd in 

• ellploiting promising innovations, particularly in standard products, and in co-operating to 
increase the effectiveness o! reH1arch. The EEC'• ESPRIT programae and recent agreements 
~uch as those between Philips and Siemens will undoubtedly help to change European attitudes 
in this regard. Bot~. of these are financed in part by government. In spite of the 
increasing co-operatic.n among semiconductor-producing firms in the OECD area, there is keen 
competition in the field - even between firms which co-operate. It is disquieting however 
that in many cases agreements between firms have proven ~ecessary at the international level 
to overcome obstacles to direct trade or to reduce trade frictions. This reflects a certain 
weakness in the international trading •y•t~m. ••• (The OECD Observer, January 1985) 

A Data BaRe that Keeps ~? with the Computer Industry 

Strategist Inc. is taking the pulse of the computer industry. The Visalia (Calif.) 
mark.et research and consulting company has developed a data base to track, index, and analyze 
a broad array of trade-press articles that reflect vendor and user attitudes, concerns, and 
plans. Using the content-analysis methodology popularized by John Naisbitt in his 
best-seller Megatrends, Strategist will issue semiannual reports on industry trends and make 
its 5 ,000-article data base available on disks for lRM PC-compatible personal computers. 
(Business Week, 24 December 1984) 

Microelectronic• in Industry: An international l:ompariaon (Britain, ~ermany, France) 

The report provides objective facts and figures based on surveys covering more than 
3, 300 factories in the above three countries. It aho;.rs that Britain ir. slightly behi.nd 
Germany in the percentage of factories using microelectronics in their production process - · 
and, probably more important, further behind in the percentage with applications in t. · 
products themselves; but ahead of France in both. Compared with Germany, Britain makes lea• 
use of CNC machine tools and robots, appears to have fewer professional engineers with 
microelectronics expertise and sends fewer people on training courses. However, Britain 
appear& to be relatively strong in some areas, such as the electrical engineering and food 
industries, and in the use of semi-custom chipr.. Altogether about 5,000 factories in 
Germany, about !.3% of all those employing 20 or 11ore people are using microelectronics in 
their products. This is more than double the proportion in France {about 6%). Britain (with 
11bout 10%) is roughly mid-11y between. The proportions with applications in processes are 
higher - 47 per cent in Germany, 43 per cent in Britain and 35 per cent in France. 

(This report is available from Policy Studies Institute, 1/2 Castle Lane, London, S~l~ 6DR at 
the price of llO. lt vas published in January 1985.) 




