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On page €1 you will find an article on
"public domain software for development”
prepared for the Monitor by Dr. R. Schware,
mamagement information systems and micro-
computers consultant, Washington, D.C.

A meeting of the Consultative Group on
Informatics Technology for Development (COGIT)
was heli at UNIDO heaiquarters from 14 to 1€
December 1987. More on this inside these
pages.
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1. UB WERNS AND RECENT EVEMTS

UNIDO Mews: Meeting of the Consultative Grmg on
Information Technology for Deve.opment (CQOGIT),

14-16 December 1987, Vienna, Austria

In 1984 a meeting of profuesionals and
representstives of non-govermmestsl orgsnizatiouns
active in the field of applied informatics techmology
for development proposed establishment of a
Consultative Group on Informstion Technology (CUGIT)
vhich could sdvise UNIDO on am sctiomoriented
approach to help build up indigencus microelectromics
sad informatics capsbilities in developing countries.

Since then, slthough a aumber of asgencies have
been sctive, it was not clear that substaatial
accelerstion had taken place. The COCIT group wa.
therefore recouvened to review the status of
sctivities in the field of informatics technology snd
work out mesvs of internationsl co-operation to speed
up spplicativas.

The formsl objectives of the weeting, held in
Vienna on 16~16 December 1987, were to:

(a) Review practicel experience in the
application of informatics technology for development
and to ideatify concrete measures of co-operation st
the internationsl level, including co~operation smoug
developing countries, so as to prowmote such
applications in s msaoner congistent wvith the
tequirementcs of developing coumtries;

(b) Reviev UNID®'s past and planned sctivities
in this field and suggest a programme of sctiom.

Participants at the smeting were frow
intergoveromental snd non-goveromeantsl organizstioms,
from selected developing coumtries, and experts from
developed countries.

Opening the meeting, Mr. Dosmingo L. Sissom, Jr.,
Director-Genersl of UNIDO, underlined the
significence of microelectronics snd informatics
technology to the industrislization process snd the
double opportmity they represented. Thay
constituted s rapidly developing industry fa
themselves vhich (especislly the softwara sector)
countries could enter without having to iavest
heavily in capital equipment. And they wvere a force
of change in other industries: they tramsformed
ssnufacturing processes, products snd even Che
competitive environmsat itself. Kevertheless,
despite nstional and iaternationsl efforts, it had to
be recognized, the Director-Genersl pointed out, that
in sany cases the applicstion of microelectromics end
informatics had failed to yield the vesults expected
of them in developing coumtriss, Sismilsrly, the
applicaticns had not enjoyed the diffusion
snticipated, thus lessening their impact on
development. The task for the wseting wes therefore
to help UWIDO identify snd spell out the detaile of s
coherent wicroelectronics/informstics progremme for
UNIDO that would contribute most effectively to the
development of developing countries,

K. Venkatscsmsn, Senior Techmical Adviser,
Depa~tment for Industrial Promotion, Coneultations
snd Yechnology, noted that the meeting vas part of o
seriss of activicies initiated by UNIDO in regsrd to
microelectronics and other emerging techmological
sdvances. [t wis sleo intended to provide
substantive input to the prograume sodule on
wicroelectronics and informstice technology ia the
aev UNIDO programme spprosch to davelopment snd
teansfer of technology. COCIT meetings were planned
to be theme-oriented snd participents would be
invited sccordiang co the chosen thems end their field
of expartise,

Conclusions and recommendations

After revieving current ttends in
microelectronics and informatics techmology and the
aneeds of developing coumtries in that respect, the
group sdopted a aumber of conclusions and
C dations as inputs to the UMIDO programme in
this area. It acted that developing countries wvere
at diflerent levels of development and would aeed to
take action at one or more of thes. Internationsl
co-operation, iacludiag South-3outh co-operation vas
called for. However, selectivity vas important im
view of the vastaess of the field of informmtics
technology.

General trends

The group sgreed that both established and
leading-edge technological developeeats in
microelectronics snd informstics technology had
important implications for developing coumtries,
especislly in the long run. Those at the leading
edge, howvever, such as expert systems and
computer-supported production may have primerily a
potentisl for future spplications in developing
cogntriss. Govermments should therefore wounitor
these developments vith s viev to kesping their
professional experts informed and advising
eaterprises ou their implications for industry.
Bowever, any applications should take iate
counsiderstion the local conditions and constraints
and fit into the local productive structure.

Avareness

It was felt that Governments, producers in
iadustry aad development finance instituticns had to
be wmore evare at a practical detailed level of the
opportunities, limitations and thrests posed by
developments snd trends in microelectronics aad
informatics technology as well as the structural
change involved. In particular Covernments should
play s major vrole in that effort. They should
establish policies applying to their own operastiomns
asad those of enterprises, resesrch and trainiag
institutions and users. Such policies would promote
rationsl use of microelectromics and informatics
technology generslily. Governmeuts should support
those policies through public eector purchasing sad
prepsring humsn resources informstion campsigns in
aress for which they were directly responsible,

e.g. health, education, sduinistration und
Stste-owned industry. An swsreness csmpsign should
try to reach all sectorc of the population from
decision-makers dowm.

Industry should be the object of targeted
swareness campaigre, draving on cthe experience vith
such caepsigns in other developing and developed
countries. [he general benefit of microeleccronics
sad solutions found in specific sectors could bde
demonstrated both vithin snd between countries by
means of travelling exhibitions. UNIDO should slso
sensitize Governments by means of workehops and
seminars, audio-visual presentazion of real
developing country problems and solutions, snd
supporting studies. One of the moet effective vays
to drav atten:iom Co microelectromnics sad demonetrace
its effectiveress in different sectors, the group
felt, wee vith pilot projerts. UNIDO should
undertske pilot projects in sectors such as
small-scaln iidustry, touriss, etc.

Selection snd acquisition

Noting that slmost sll informstics technology
vas imported by developing countries, the group fouad
that serious mistakes had been made in the selection
and acquisition of both hardware snd software. [”
vas therefore important that UNIDO continue its
vorkshops, sdvisory services and preparstion of




sanuals to stremgthen developing countries’
capacities in this area. Software tocla should be an
essential pert of transfer of software techoology.

Maintensnce

The group coucluded that developimg countries
faced serious ssintensnce problews im both the
hardware and software for microelectromics and
ioformatics techwology. Buildiag up a msintensnce
infrastructure vas in many cases su argeat
necessity. Agreeing that rigid coantrols ia this
respect were likely to be self-defeating, the growp
cecommsnded sn appropriste combinatiom of buyer's
iacentives aad vendor obligatioas (such as
maintaining & sufficient stock of spare parts for all
hardware, plus training of locsl msisteasnce
techaicians wntil thes can work siome). UNIDO should
provide guidelines aad sdvise Covernments ou suitable
strategies. Vaere national sarkets were too small
for vemdors to comply, UNIDO should prowote
subregional msintensace Cemtres or esmtsrprises.

Applicstions for development

To identify, promote snd accelerate local
spplications is industry sad other ecomomic sectors,
there vas grest need for indigemous effort, the group
concluded. Uot enough was being achisved for lack of
skill and infrastructure. This crequired focused
cspecity building, concentratiag on aress such ss
softusre, vhich should be considered as an industry
ia itself. To realise any applicstioa, demand snd
supply would have to be stimulated in an interrelated
snd dyuswic fashiom, hardware and software knowhow
relevant to sppropriste solutions would have Co be
acquired, snd the sssocisted skills developed.

The group tecommsnded that to help developing
couvntries build up the neceseary resource bases, UNIDO
continue to drav atteamtiom to problems of
commurcialization snd use of public purchasing. Key
areas wvere softvare sad close interaction with users
to determine relevant applicctions. UNIDO should
thersfore support applicstions designed to improve
productivity and efficiency end rehsbilitate existing
industries. It should addzess particulacly the
potential of informmtics far small emterprises. To
develop techanological enterpreneurship, UNIDO should
promote programmes to sllow professionals to set wp
on their owo and mske Governments sad development
finance institutions sware of the need for veanture
capital for software development, which was generslly
uot considered a tradilional industry.

The group slso called om UWIDO to draw up end
cizculate an inventory of applications of
significasace to developwent, snd iaventories of
spplication poesibilicies in specific industris}
sectors, sad continue to work wicth other
international orgasizstions such ss UNESCO snd WHO to
prowote and initiate microelectromics applications.

Skill buildieg

The group recommended that UNIDO sssist by
defining the thrashold level needed fo- skills
releavant to applications, msincensace and softwsre,
snd provide guidelinas snd trsining. There should ba
selected ind interrelated skill-building in basic
asreas such 39 maintenance, software, integrated
circuit design and prod.ct design. Such skills
should hovever exter.d bdeyoand applications to
mensgemant of the technology.

In the long run, esch country's grestest ssseC
would be its body of indigenous skills in exploiting
trands and devalopments in wicroelectronics and
informatics technology for the benefit of ite own
socio~econosmic development, S$Soms countries, it
sgreed, had developed high-level technologicsl sad
sansgerisl skills. The group felt UNIDO shouid

support mechanisss to share these higher-level sxills
by netvorking the institutions iovolved. This would
be supported in sowe cases by integrated natiomal,
regional or subregionsl development institutioas with
training facilities in each ares, plus a possible
silicon foundry. UNIDO should help developing
couatries to set up such institutiocs. Guidelines
for setting up natiomsl or regional institutions
should also be disseminated by UNIDO. The group
noted in this comtext the UMIDO iaitistives in

Latin America gnd the Csribbesn, amd in the arsh
Region. It was proposed that UNIDO work om
subregionsl institutionsl eechanisws for Africaa snd
Caribbean countries. Im this commectiom, the
representative of the Commoowealth Secretariat
indicated the resdiness of his organizatioa to work
vith UMIDO to promote such imitiatives.

Mobilization of internaticnal co-operation

The group coucluded that ie many cases
international co-operation could play s major role in
prosoting informatics for development. It
recommended that UNIDG stisulate snd wobilize such
co-oparstion between developing and developed
countries in informstic spplications for development,
i.e. at the level of emterprises (vis joint ventures
and techuology Zransfer agreemsuts), betveen resesrch
and training institutioas, smoug professionsl groups
and between high-ranking professionals in their
individual capscity. UNIDO should ssintain and
enlarge its toster of experts availsble for
probles-orienced activities snd develop other
mechanisms. The group moted in this counnection that
UBIDO wss working on sm internatioasl project for
microelectronics applicstions and software
development, vhich would link scieatific iastitutions
and eaterprises in helping developing coumtries. It
urged that sn international projact should be
formslated and implemenced soon.

Zach of the invited psrticipsats presented or
made available a short paper giviog s brief sccoumt
of ongoing or planned programmes of his group, the
background to the methodologies ch , the future
gosls snd long-term ob jectives. The experts from
developed countries presented pspers oa curteat
trends ia their specisl fields. Participsnts from
developing countries outlised their priority aneeds in
the ares of sicroelectromics sad iaformstion
techaology. The UMIDO Sectetsrist presented sm issue
psper sad msde svailsble experts’ repocts,
state-of-the-srt studies in selected developing
countries sad reports of expert group sestings.

Course on information systems in developing countries

The London School of Rcomomics, Informstion
Systems Department, is offeriang graduste courses in
the "Informstion Systame ia Developiag Countries”
ares, vhich sce supported by UNES(D, There is a
two-tier course structure, vhereby students,
sccording to quslifications sad background, study
Informstion Systems in Developing Countriss either ss
part of an H.Sc (nsmed Anslysis, Design and
Hanagement of Informetion Systems) or slse se part of
a Diploms (the Diplows ia the Mssagssent of
Informetion Systeme). Both courses tesch extensively
Information Systews and topics fros Informstion
Tachnology. In addition, they cover the following
topics: Development Cconowmics, Social Policy and
Plannisg ir Developing Countries, Technology Transfer
snd Development, Wationsl LT Policies, Application of
Information Technology in Developing Countries.

Ti e London School of Zconomics offers & unique
environment for the stuly of Information Systems and,
in perticulsr, Informstion Systese in Developing
Counctries. Students are encoursged to sttand optionsl
courses and thus danefit from studying s variaty of
subjects within & wmiversicy incernstionally renowned
in the field of Developmanc Studies.




The ares of informatios systems in developing
countries is also a major tvesearch field within the
depertment.

(For informatiocm write to Mr. C. Avgerou,
Co-ordinator of the Iaformstion Systews in Developiag
Countries courses, Loodon School of Ecoanomics,
Roughtom Street, London VC2A 2AE, 1K)

The techaological village

During a recent meeting in Latin America, the
Italisn Society for lntervational Developwent (SID)
somounced that it was starting up sm experimesnt in
order to bdring the moet sdvamced technologies to the
most remote vural areass.

The technoological village wishes to serve as the
exsmple of an integrated system of services geared to
the development snd valorizatiom of the techuological
capabilities of the ares in which it operates. Some
experimsats sre already under way in Arequips in
Perw, in Nenning, Kwangsi, China sad in Trieste,
Italy.

The mejor goal is that of developing
technological productioa snd research in favour of
the developing aress, through screngthening the
interconnections betwees the worlds of production and
research sod the vorlds of wmiversities sad
consulting centres.

The first thiag to be set up is the
commumicstion network of the village vhich, being
small in size and with characteristics that cas be
crepested anywhere, it has the possibility of
benefitting from previous experiments, from expert
staff, from informstion and from already experimented
marketiag structutes.

The techaological applications vhich interest
the small sand medium-sized industries are possible,
merely by combining scientific work with industrial
work.

It should be noted that the techaclogical
village can contribute to the creatiom and
strengthening of links betveen sesll snd medium-sized
industries with specific reference to the production
and the uwse of local resources. It fsvours theresfore
the development of initistives of scieantific research
and techaologizsl innovatiom, the results of which
ate then disseminsted to the productiom, universicy
snd public sectors. The bases therefore are created
for setting up open ceutres for documentation sud
specislized {nforwation sad for the diseemination and
developeent of sdvanced services. (Bulletin
IBIPRESS, Mo. 144, 27 Septesber 1987

II. WEN DEVELOMENTS

The superconductive computer

.+. What makes supesrconductor proepects so
atcractive? For computer designers, the main appasl
of superconductors stems from their low pover
consumption and low hest dissipstion.

One of the vays computer designsrs have been
improving cosputer performance is to pack ever larger
auabers of circuits into chips, thersdby doosting the
ssount of processing thet is done by esch chip during
s single machine cycle. Until the lste 19708, the
densicty of circuits na & stace-of-che-art silicon
chip had been doubling esch yssr; since then the
rete of doubling has slowed to every two yesars. But
higher circuit densities also booet the electricsl
resistance of the chip. With more resistance, the

chips run hotter, thus incressing their vulaerssility
to failure. Some 10 per ceat of the cost of
installiag a typical mainfrasmse goes to buying the
air-conditionirg systems needed to keep the computer
from overhesting; supercomputer systems sre often
dvarfed by their companion cooling systews.

A superconductor that loses no energy as heat,
could, in theory, allow considerably denmser circuit
packiung than any semicoaductor chip. Still, any
application of the stable high-temperature
superconductors discovered so far would require
cooling systems even more expensive then today's,
because these materials must be chilled hundreds of

degrues below room tesperature before they achieve
superconductivity.

The first stage in the develogpment of an
all-sup ductive er (see figure 1, page &)
would be likely to use the new materials for chip
interconmects, the fine lines on printed circuit
boards thi: currently are msde of copper and other
metals. Hext might come on—chip connections betveen
silicon tramsistors. Finally, and perhaps mosc
distant, there would be msnufacture of incegrated
circuits (ICs) in which both sctive clements snd
connections would be fabricated entirely out of
superconducting saterials.

Chip intercomnections would require that the new
oxides be selectively applied to circuit boards in
paths with current deansities high enough to be
practical. (Curremt density is the term physicists
use to describe the amount of current a given volume
of a substance can conduct.) Todsy's wstallic
iaterconnections are usually sprayed onto sasked
bosrds in so-called thick film fabrication (as
opposed to the much finer "thin film” used on chips
themselves).

P

P tov chip inter tioas would slso
requice s0 wmuch refrigeration that their use vorid
effectively be prohibited in an othervise
conventional msinframe. But sin.e designers have
lesrned that todsy's state-of-the-art silicon
technology, QM0S (complementary mstal oxide
semiconductor, which Jissipates less heat chen the
couventional MMOS that is based on so-—called a-type
tcansistors), runs twice s fast vhen chilled, use of
superconductors for chip intercoannects might dovetail
vith certsia cryogenic sdvances for high-eand computer
designs.

Othervise, the potential gain of superconductor
iaterconnects probably is not worth the cost: wmost
hest genersted by cowputer hardware is given off dy
ICs, not connective viring. Also, though soes
designers of cowputers have complsined that as much
ss 50 per cemt of processing time is wasted
transuitting signsls through veriocus comnective
vires, such interconnect delays sre dus more to
limitations of silicon that csuse cowplex circuits to
require msny chips, snd thus msay connecCioas, than
to intexconnest resistance per se. The speed of
electricity ~hrough sny medium is s constant for thst
ssdium, unsifected by resistsace. In fact, IM
resesrch indicates rhat soms of the new
high-tempsracure supercoaductors actuslly conduct
elactrici 'y st & slover vonstant rats than copper
does; c-rrant flows through copper wires st sbout
one fouris the speed of 1 .ght.

There is another p.oblem thac limits the
potential of superconcuctive interconnects when used
between conventional [Ce: se these ICs heat up Chey
could craise the temperature of incerconnects snough
for thewm to lose their superconductive property.

On-chip connections could be liwited by the sems
problem. Sut replacing today’'s mstallic on-chip
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On-chip comnections

All-superconductive
circuits

CONCLUS IOu:

Figure 1: Three steps toward coastructing an all-sup tive puter
Recent
Requiremeats Obstacles Breskthroughs Time frame
Thick film fabricacion Refrigeration, HBigh current densities Possibly within

with current dessities
high eanocugh to be
practical for most
architectures.

Thin file fabrication
vith current densities
high enough to be
practical.

Fabrication of a two-
or three-terminal
sicroelectronic
svitching device.

especially vhen
cowbined with
convanticaal silicon
technology. Alse,
limited payback
becsuse coaventional
viring does oot rep-
resent a significant
processing bottleneck.

Brittleness of ceramic
compounds; refrigers-
tion, especially when
coubined with convent-
ional techwology.

Coaventional semi-
conductor techoologies
sre likely to continue
to improve, vhich
tends to bias sny cost-
benefit equstion
sgainet nev techoology-

achieved in filw work
at Stanford University
in March 1987.

Fabrication of simple
vorking micro-
electronic device vith
sprayed-ou cersmic
superconductor

by MM, April 1987.

Booe, beyoad reports
of unstable super—
conductivity at
higher temperstures.

ocne year.

Prococype chips
possibly withia
tvo years.

Possibly within
10 years.

It will be at least s decads, if them, before technological sdvances yield an all-supercenductive

computer-

connections vith superconductors wight offer s bigger
gein than sup ductor int ts. Todsy's

chip designs attempt to mimimize the totsl mmtal
length of the on-chip comnections “stween active chip
elemeats such ss trsmsistors. Even s0, since the
coune:tors sust carry snough curreat to seet the
pover needs of the active ¢lemsncs (plus what the
connectors themselves dissipate), the most densely
packed chips sre typically half-covered with metsllic
conductors, sprayed oo in thin files.

Supsrcorductive on-chip connectors could reduce the
chip's power needs significantly vhile allowving
denser circuit packing. Thin-film fabricatica of the
1-2-3 substance vas demonstrated st Stenford and st
IM earlier this ysar.

A woge distant prospect vould be the developmeat
of an IC on vhich even the active elements are
fabricated from superconductors. One csndidate for s
superconductive switching circuit would be the
Josephson design. Sowse problems remsin with aspects
of Josephson systems outside their switches,
however. It is sleo conceivable thst another
property of superconductors, such as their abilicy co
circulste alectricity in a closed loop indefinitely,
could be exploited in s completely anev cireuit
design. ... (DATAMATION, 15 August 1987, pp. 77-78)
(Reprinced with permission of Detamation®
wagazine® copyright by Techmical Publishiag
Company, A. Dunn snd Bredstreet Company - sll rights
reserved)

Superconductors outpace opticsl fibres

Tvo cesesrech groups in Che US have shown
independantly thst high-tempetsture superconductors
transeit ultrafast pulees of electricity. Moreover,
they do so swoothly without distorting the currant.
One resesrchar involved with the nev discoveries,

GCerard Mourou of Rochester University, predicts cthat

P ducting tr ission liges for long-distance
communications could have 100 times the capscicy of
optical fibres.

Other researchers involved wmal.e more gusrded
predictions thau Mourou, who directs the Ultrafast
Science Center st the university's Laboratory for
Laser Energetics. They believe that the main
implicstions sce for short-distsnce links of a few
millimetres vithia computers. They note that there
is a huge technmological gulf between msasured
tr ission dist of S millimetres and the
wsylti-kilometre-scale cetvorks of fibre-optic
commmication systess.

The pulses of slectricity esch lastc a few
trillionths of a second., Becsuse so meay burscs
travel through the superconductor each second, the
wvires have the potential to carry ssny sore messages
then exisring cables. Today's highest speed
communtications rely on wires that transwit pulses
lasting billionths rather than trillionchs of &
second .

The tvo research groups are both io Nev York
State. One is s joint ceas from the umiversicies of
Rochester snd Cornell. The other group is from IMM's
T.J. Watson Research Center in Yorktown Heights. The
experiments of the two groups differ in detail but
ohare sows importsat festures. Both groups
tranemitced "ultrafast” pulses through s thin-film
layer made frow sn oxide of yterium, barius sand
copper. Neither group detected any distortion in
currents after electric pulses had passed through
S-willimectre-long strips of the suparconductor.

The university experiments celied on a2 thin-file
device made by Robert Buhrman, professor of spplied
and engineering physics ac Cornell. His group
deposited the superconducting film at 700° C on




zirconium oxide that contained impurities of
yttrium. Normally, scieatists have to fadricate the
wmacerials st temperstures that are up to 150 degrees
highet.

The group etched the film to forwm Lines that
vere just 15 thousandths of a wmillimetre vide. The
depth of the film vas slightly more than one third of
a millimetre. At Rochester's Ultrafast Science
Center, Mourou's tesm passed pulses lasting 10 to
15 trillioaths of a second through the cooled,
S-sillimetre sup ducting tr ission line.
Mouros said that current deasity was very unigh, a
million amperes per square centimmtre.

At IMM, Dsniel Grischkowsky and eight colleagues
psssed pulses lasting just 1.9 trillicachs of »
second through an wmpstterned superconductor film
deposited on strontius titanate. The filw was one
thoussndth of a wmillimstre deep. The group saw oo
stretching ot distortiom of pulses passing Chrough
the supercoaducting film vhen it was sheathed in
non-sup ducting aiominiom to form a transmission
line. (This first appesred in Mev Scieatist, Loadon,
22 October 1987, p. 29, the weekly review of science
and technology)

£1) million earmarked for UK supercouductor plaan

Sesrly £10 willion is to be made availadle for
the first year of a national risesrch and development
programme for vecently discovered high-temperature
superconducting saterials.

The Departmen: of Trade and Industry (DTI) is to
nake up to £) million availsble next year to
encourage collsborative industrisl research projects
into electromics snd high—power spplicstions. This
will be matched by companies participatiog in the
programme vhich include GEC, Racal, Plessey, British
Telecom, the Atomic Energy Resesrch Cstablishasat,
the Central Electricity Generating Board, BICC,
Pirelli and Havker Siddeley.

Industrial research is to be split into two
camps, oue looking into electronic applications snd
the other iato high power. However, participsting
companies have yet to decide vhether to fors ome
large industrisl consortium for esch srea or wvhether
to have many smaller groups.

The Science and Eagineering Council (SERC) is to
spend between £2 willion and £3 million to set up two
university-based multidisciplinary resesrch centres
in superconductivity. This resescrch will slso be
split into small and lsrge-scale uses.

These centres are to sach esploy 25 full-time
staff. WVork is to be carried out by the staff and
visicing scadamics om short-term contracts.

The SERC has sent out letters to the heads of
11 universities asking for bids to establish che
superconductivity centres.

The centres will concentrste on basic resasrch
into these new materisls sad vill work closaly with
companies participeting in the industrisl research
project. ... (Llectronics Weakly, 9 Septewber 1987)

In_superconductors, it's the chsins that count

fov does high-tempersture superconductivity
reslly work? 1In perticular, what unique scructursl
properties of the crystsls sllow thes to pass
electricity with virtually no resiotance?

The most prevalent theory holde that, in
cryostals of compounds such se barium yttrium copper
oxide, the copper oxide forme both layers - planes -

and chains. It is thought that the chains sre
crucial to the crystal's ability to suypercoaducc.
Recent results from several laboratories, reported at
the American Computer Society sseting, reinforce that
theory.

Daniel Cox, Arthur Epstein and colleagues from
OChio State University, Columbus, in collsboratiomn
vith scientiste at Brookhaven Mational Laboratories,
used neutron scattering to produce s diffraztion
pattern ol the structures of barium isuthanum coppe-
oxide and barium yttrium copper oxide.

The diffraction patterus suggest that both
pounds need copper oxide chains sod planes to be
superconducting. Cox sud Epstein also found that the
wore perfectly aligned the chains become, the better

the meterial is sble to superconduct.

Chewmists from ATAT Bell Laboratories have alse
done & oumber of experiments that showv that the
copper oxide chains, if oot actually responsible for
superconductivity, are essential.

Robert Cava is defining oxygen's role. He finds
that, in compounds of less than seven oxygens,
superconductivity diminishes; in fact the compound
Ba¥Cuy0¢ is only semiconducting. When oxygen
is losc, it is lost exclusively from the copper oxide
chains.

The saxisum superconducting temperature is slso
affected by replacing copper stoms from the chains
with sluminiuw. Alusinium is & common contaminsat,
notes Bell scientist Lynn Schneemeyer.

Although bsriue lanthanus copper oxide and
barius yttrium copper oxide are the dest-studied
superconducting materiale, Cornell University
chemise, Frank DiSalvo, bdelieves they are not the
only ones that will wvork.

DiSalvo points out that other compounds have
been made that substituce calcium or strontim for
berium. And there is a second class of compounds of
berive, lesd, bismuth and oxygen that can
superconduct ac about 13° Kclvin. (Barium yttrius
copper oxide superconducts sbove 90° Kglvin.)

DiSalvo believes that complex structures,
including trensition elements such as platinue,
silver, nickel, palladium or cobait may qualify as
high-temperature suparcoanductors.

Even vith the pace of research today,
high-temperature superconductors are s long way
commercisl exploitation. Bell Laboracovies’
Donald Murphy points out that superconductivity in
these nev meterials is oo essily ‘turned off'. It's
not possible yet to "sske s poverful ssgnet ouZ of
the macerials because, in bulk fors, chey sare not
able to carry large currents snd remsin
superconducting”. Murphy concludes: "VWe are trying
to discover ways to rsise the critical temperature
and current density of the supsrconductors even
further. We're trying t5 mske thes vork in the resl
world.” (Chemistry and Industry, 5 October 1987)

from

Superconductors hit s vatery probles

With the right recipe, even high-school students
con aske the nev family of liquid-nitrogen
superconductors. However, the newv msterisls may be
wuch harder to keep than to make.

Researchers have been plagued vith unrepestsble
rasults, spparently because sowe materiale can be
unstsble in the superconducting phase. Now s group
from ATAT Bell Leborstories in Murray Hill, New
Jersey, reports that the superconducting phase of




yttrium-barium—copper oxide degrades vhen exposed Co
vager.

Soms scientists had suspected that the cew
supercoaductors aight be sensitive fo water. Some
hints came from experience. Another teason is their
composition: the best-known member of the family
coutsine copper in an unusually high state of
ionization, knowa as +3, vhich is less stable cthan
the stsndard *1 or +2 states.

Quantitstive messurements showing that the aew
ceramic superconductors react with vater in the
liquid state or humid air were reported in Applied
Physics Letters (17 August, p. 532). M.F. Yau,

R.L. Baras, H.M. O'Bryzm Jr., P.K. Gallagher,

R.C. Sherwood, and S. Jin of Bell Lsboratories found
that YBa3Cu30y rescted with vater, forming

cupric (copper +2) oxide, barius hydroxide, oxygen
sod Y2BaCu0s. The compound did aot have to be
submerged in water to react with it. Its
suverconductivity vas degraded vhen exposed to humid
air.

The sensitivity to water should not prevest
applications of the new msterisls. The Bell
Labotatories group writes: "It should be possible to
protect them vith costings of wetal, glass, or
plastic.” In fact, am esrlier paper in Applied
Physics Letters (vol. 51, p. 203) ceported

1quid-nitrogen supercouductivity ia wires of the nev
material clad with mecal that could protsct sgainst
asbient woisture. (This firet appesred in
Sew Sciantist, London, 27 August 1987, the weekly
Teviev of science and techoology)

Superconductors stir patent frenzy

The science commmity is busy hunting for
patents filed by IMM on its dreakthroughs in
superconductivity., Wev materials discovered last
yesr by IMM's lsboratory in Zurich, Switzerlsad, show
superconductive effects at much higher temperatures
than saything previously known.

Boutine petent sesrches show no filings but ina
the past [N has disguised patent applicstions by
lodging them through subsidiary compsnies in foreign
langusges. I[N does this because, slthough pending
applications are secret in the US, msny coumtries
publish pending spplicaticas sfter 18 soncthe. Also,
IM has to file in these coumtries if it wants a
wor ld monopoly on s technology.

This has stirred Japsnese companies iaco frantic
Octivity. They are filing their own paceat
applications on snyching remotely relating to
superconduccivity. A survey conducted by Jsaperesae
aevepsper Mihon Keizai Shisbun im July showed that in
the year folloving IBM'e discovery, major Japanese
compenies filed over 1,500 supercouductor patent
applications. Sumitowo slone lodged 700.

The Japsuese hope that chis shotgun approach
will give them a share in rights on the new
technology. They also want to asvoid being branded as
plagiariscs. But if MM has bewn smart, snd filed s
wide range of peCent clsims covering sll varistioms
in the nev range of metsllic ceramic euperconductors,
the Japenese vill be left out in the cold,

There sre other resasons vhy sround 40 per ceant
of all industrisl property filinge now originste from
Japan: liaventors and compenies file to gain
prestige, even vhen sa ides is trivial; end Japenese
patent lav limits the number of claims to wonopoly
which can be vritten into sny one spplication, so
there is sn incentive to file seversl separate
spplicastions which in the Western world would be
rolled into one. (This first appeared in
New Scientist, London, 17 August 1987, the veekly
teviev of science snd technology)

Mew lotel computer

Intel launched a powecful 321-bit parasllel
processiag computer.

The wachine is based around the cowpany's 80386
chip techaology and will come igq a variety of sizes
which contaic between 16 and 128 chips plugged
together on a2 high-speed communicaticas network.

Up to 16 Mbytns of candom access mewmory (RMM)
chips vill be available for each 80386 processor
aithough the siximum memory capacity for the whole
wachine will be L Gbyte of RAM.

The machine is called the iPSC/2 and is a
logical development of Intel’'s 16-bit iPSC parallel
processing computer. (Electronics Weekly,

21 Sepcember 1987)

Cray gives up the WP supsrcomputer

Cray, the American producer of msxi-processors,
hes decided to suspend its parsllel processing
supercowputer project 'MP” (maltiple processor). It
is however to put incressed effort incto its Cray-3
project and to develop the existing Cray-2 and X-MP.

According to experts, the capacity for the MP
was expected to be 100 times higher than thic of
Cray~l vith & processiag speed of | nsnosecond. The
cost of the project, which vasg begun in 1985 and was
due to be marketed by 1990 vas fixed at
$US 5O million. If the project vere to have been
finished, these costs would have run up instead to
$US 100 million.

t

Official sources have atcributed the decision to
suspend the project aot just to the cost but also to
the fact that the activities carried out did not
conform vith the previous experience of the firm.
They vere based essentially on the exploration of new
technologies and pure research.

Sow Crasy intends to concentrste all its forces
on the production sud ssrketing of other product
lines. In fact st the beginning of 1988, cthe
iatroduction onto the market of the Y-HP will be
snnounced. The year after, the Cray-3] will be
marketed. It will use the gallium arsenide
technology, hsve s memory capacity four times greater
than the current Cray-2 and it will process dats
10 times fseter than before.

A fev wonths ago, Cray signed a collsborstion
sgreement with Digital. In fact, se of this year,
the Americsn company has sdded a new line of
less powverful products to its range of
superprocessors.

The agreement vith Digital foresees the joinc
production of a processor which will have the
cspacity of saking the communication spesd betwveen
minicompucers and vork stations five times faster.
(Bulletin IBIPRESS Mo. 143, & Occober 1987)

Lurope's supsrcompucer effort goes on show

A prototype version of Europe’s first
supercomputer went on show in Bruseels last veek.
The Supernode, developed by Bricieh and French groups
wnder the EEC’s Lsprit programme of resesrch into
informecion technology, will be availsble as &
commercial product within ivo years, ssy the
pastticipsnts. Supernode vill cost thoussnds rather
than the millions of pounds theC the present
generation of supercomputers cost.

The project will form a basis for future
prograsmes of hardvare and softvsere development, says
John Limore, head of advanced information processing
in Cepric.




»

The puter is

d ~a the Transputsc, a
processor chlp developed and sold by the British
company Inmos. The project team has designed a
special versiom of the Transputer that includes a
floating poiat processor sad extra memory oa the same
chip. Previously, the Tramsputer proc d probless

described by only whole anumbers. Kumbers thac
include fractions are more useful for describing ctesl
enginesring problems ia & form that the cowputer
anderstands.

Using msny processors o carry out computing
tasks in peralilel rather tham relying on vne very
complex processor is not aev. But Dave Wstsoa, one
of the scientists involved ia the Supermode project,
says that the Trsnsputer leads itself particularly
well to persllel processing. Be slso says that the
nev device is significantly faster tham other pairs
of floating point sad 32-bit ei:roprocessors.

Supernode is made up from cue or wore sets, or
nodes, of Trsasputers. Esch node, cousisting of
18 processors, could be the basis of a powerful
vorkstation, capable of carrying out 300 floating
poiat operations per secomd. Up to 64 nodes caa be
counected together to mske the equivalent of today's
scientific supercomputers.

The project partmers sre the British compamies
Thora BMI and Inmos, Apsis and Telmet, from Fraace,
the mmiversities of Grenokle snd Southampton, snd the
Roysl Signals sad Radar Establishment which acts s
the prime contractor. They say that within a few
yesrs they vill be building mechines that scte capable
of 400 megaflope (millions of flosting poist
opctatuno per second) and that cost about £250,000.

parsble sup puters today would coet about
£25 millios. Both Thoran EMI sad Telmet intend to
start commercializing Supernode before the Esprit
project tums out in 1988.

Each node consists of 16 worker Trsasputers,
plus one that controls how they sre linked. Another
Teamsputer, vith 16 segabytes of memory, stores and
disti-ibutes data to esch of the worker Transputers.

1he Traasputers have four links each. All of
them s e comnected to s switch vhich in tucn is
connected to the control Trsnsputer. The
configuration of the node - how each Transputer is
connected to every other Trsasputer - can be changed
by the softvare that runs on the controlling
Transputer. It tells the switch to change the links
in 8 certsin way. This wesns that the node can be
customized to cope with specific problems. Tasks
such as signal snd image processing, for exsmple, sre
best csrried out by a certsin configuration of
processors. The svitch can be programmed to change
the connections betveen the Transputecs each etep of
the vay to mske the operstion as efficient as
possible.

This also means that the sschine can be
psrtitioned into indepeudent units cthst many people
can use st the same time. If one of cthe Trsnsputers
is dasmsged, the svitch can slso change the links so
that the computer cas bypass the fsulty processor.

More powerful versions of the computer will have
more than one Supernode. In this csse, esch set of
16 Transputers has tvo switches that sllow sny of the
links to be connected outside the node. A programme
running on the control Transputer can sec up
virtually any series of intercoanections.

The Supernode vill be used for applicacions such
89 computer-sided design end engineering, signal and
imsge processing, snd to solve problems in physics
snd engineering., (This firec sppesred in
Mev Scienctist, London, 8 October 1987, the waekly
Teview of science and technology)

fLondoa scieatists line up parallel computer

Cowputer scientists at University College Londoa
(UCL) have produced s novel type of parallel computer
called GRIP (it stands for graph reduction in
parallel). The tesearchers have produced a
scaled-down prototype of a cosmercial machine and
expect to have a full-sized prototype workimg within
s year.

High Leve:r Hardwere, au Oxford computer firs
specializing in sciemtific systemes, hopes to exploit
the research in & machine runming at 50 willioa
instructions per second (MIXS). This compares vith
the 5 MIPS of its present Oriom mimicomputer. IQL is
sleo involved in the project.

GRIP makes use of off-the—peg couponents to
speed up design. When GRIP is complete it will have
80 processor chips woumted oa 10 printed circuit
bosrds, which will also coatain their own five
segabytes of resadowm a y. A bus or bundle
of wires for passing wessages between computer
compotents vill commect the boards together.

The important bit of GRIP is the softvare.
Parsllel techniques used in existing supercomputers
are all bdased on a fixed hardware layout which
determines vhat the computer csn do. Peyton Jones,
hesd of the Ceas at UCL, wants to produce s
cosputer that can be prograsmed to do a vide range of
Ctasks.

One adventage of GRIP, says Jones, is tnat the
machine could be more responsive to conditiors in the
data it processed. For exasple, weather forecasting
programmes that run ou present supsrcomputers
coatinue crunching avay on resdings that sre of
litcle interest to humsn forecasters, spending the
ssse Lime on Chose ss the data irom & typhoon.
GRIP-type programses could adjust the "resolution” of
the number crunching to suit the isportance of the
data.

GRIP has its own computer language - called the
Oxford Langusge - writtenm by the Oxford Programming
Resesrch Group. The Group bas slso produced another
piece of systews softvare for the computer known as a
compiler. This programms traaslstes the language
incgructions into lower level instructions to the
GRIP hardvare.

Graph reduction is s ssachesstical ters. A graph
is a systes represented as s series of onodes or
junctions. A road map is s graph, but computer
programmes too can be expressed as graphs. The
problems the programmes are to solve sre expressed in
the shape nf tree structures vith twigs and braaches
tepresenting different steps lesding down to en
saswer at the bsse of the tree.

Celculations represented by different twigs csa
be carried out sisultsneously provided chey do not
depend on data from one another. This is vhere the
perslielisms comes in. The process of breskiang up the
programme into twigs or discrete steps is known as
reduccion. The reduction is done by the compiler
which then discribuzes the tvigs around the clusps of
memory in the mschine from vhere they can be passad
to 8 processor for execution.

Communicstion betvean processors is kept to s
winimue in CRIP, unlike the conventional notiom of s
psrsliel computer with hundreds of processors
connected to one another snd paseing results around s
network. The CRIP tesm have side-stepped b.ttlenecks
that can build up in a netwvork by restricting the
number of processors in GRIP snd by ensuring that
their chatterings are kept to s sinimue, (This first
appeared in New Scientist, London, 27 August 1987,
the veekly reviev of science and technology)




Righ density gate arrays

Nake roow for some big nev gate arvays. OBetter
wake plenty of room - LSI Logic Corp. is shoving the
density barrier of coumercial arv-ys out to &
vhoppiag 100,000 usabie gates. The company's nev
acrays sre fabricated with a aev 1-pms,
triple-level-mnctal QI0S process pecking a willioa
tramsistors onto s single 1.5-by~1.5-cm chip.

LSI Logic's new LCALOGK Compacted Array FPlus
fanily promises to deliver buge semicustom iesigns
from a chanoelless sea of 236,880 total gates. That
kind of size is catching other suppliers sad soms
customers by surprise. It significantly rsises the
gate~cowat stskes in spplicationspecific integrated
circuits by ouiging msek-programmed logic srrays iato
territory that once vas the secure turf of
staodard—cell ASICs.

LSI Logic is first cut of the chute with
100,000 ygable gates, but competing suppliers like
Motorola, VLSI Technology, amd WEC sre prepering
their owa large (MOS arrays. Clearly such big arrays
bring am ASIC cospany added pTestige, but some
abservers question their wefulness. They say that
density level is better served by standard-cell ASICs
and compiled designe. LSI Logic and others, however,
see a real market, especially in the high-end
computer markets. As they refine their techmology
cthey sre likely to offer arrays that are larger still.

Buge gate srrays, hovever, face some serious
obstacles. Mast test equipment cannot handle them,
sowe design tools need to be improved, and wsjor
strides in packaging technology are needed to
sccosmmodate their big pai counts. Some observers
woader who is going to use them, ard for what.

LSI Logic thinks the availability of
100,000 usable gates on 8 quickly customiza®’ : logic
srxay will quickly be esbrsced by the tradi - .onal
users of 50,000-gate OMOS devices. Those devices sre
being used mostly to build central processing umits
for superwini, msinframe, snd sinisupercomputer
systems. The big new payotf is likely to come in
seversl emerging sress, such as parallel processing,
snd in aev resl-time crmputing markets, such ss
signal processing, vhich now have no hsrdvired
options for algorithms bogged down in software.

With the high gate densities, LSI Logic expects
to see softvare-embedded aigorithms hardvired for
greater speed in image processing, artificial
intelligence, speech recognition, and high-resolucion
computer graphics. In additiom, the fast turnaround
and lower anonrecurring eagineering costs of lerge
gate srrays compated with standard-ceil ASICs should
mske .he nev Compacted Arrsy Plus series popular with
system deisgners who vant quick cowplex prototypes,
packed vith dense on-chip wemory. ...

Motorola Inc. is right on LSI Logic's heels. It
is expected to introduce in Novewber s nev
triple-meatsl family of OF0S high-density arrays,
cslled the HDC series. The HDC femily will offer
greater gate-utilizstion rates - spprosching 80 per
cant, compared with 40 per cent for LSI Logic's new
series - delivering up to 80,000 ussble gates from ¢
48)-by-68)-mil mester of only 104,832 total gates.
And Motorols plans scrsys supporting sore than
100,000 usable gates.

In Carcolliton, Texss, Thomson Components-Hostek
Corp. is considaring sdding & third layer of metal to
its recently incroduced double~level-mstal
12000-series HOS channelless srrays. The third
layer could push the ussble gstes of & total of
128,000 frow sbout 50 per cent to slmost 90 per cent,

near the 100,000 ievel. Also expected te push
semicustom MOS arrays to sud deyoad 100,000 usable
gates avre such J h as Toshiba,
Fujitse and NEC.
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MEC, utlike most Americam suppliers, is planning
to serve the high eud with a channeled array,
stacking layers of secal intercommection atop each
other for high utilization. MEC will move into the
50,000-gate cange in Movesber vith the introductios
of a 1.2xm triple-level-metal QMOS-V product line.
The company is considecing fabricating four or evea
five layers of metal intercoamectioa in its push
towards 100,000 gates.

At Houeywell Inoc.’s Digital Techoologies Center
in Colorade Sprimgs, Colo., a next-generation
subzicron combined bipolacr-QM0S techaology is being
prepared for a new line of wilitsry-targeted axrays
with densities in excess of 100,000 usable gates. ...

In face, the increasing size and packing
deusities of nev arrays is changing the rules of the
gome, ssy executives st VLSI Techmology Inc.,

San José, Califormia. The company serves the market
for 100,000-gate plus designs vith cell-based ASICs
and compiled designs, vhich offer densities

approaching hand-packed levels. ... .

So VLS1 Technology is woving to add dense gate
srrays to their product linse: it plans to announce
high-density chennelless arrays, rosc likely in early
spring. The arrays are expected to be in the same
density range ss LSI Logic's nev fewily.

Nesnvhile, LSI Logic continues to rum testing
prototypes based ou the new srrays in its aew 6-in.
vafer facility io Milpitas while waiting for customer
desigus, vhich sre expected by mid-1988. The cost of
soet of those parts wvill rsnge between hundreds of
dollsrs sad thoussads, depending upon cowplexity and
volumes. Power dissipstion is initially being quoted
at 12-a¥MHz per gate, sbout the same ss the older
1.5-um family, which covers a rsuge of 10,000 to
50,000 usable gaces.

LSI Logic is aimiag much of the development work
now st testing techniques sad high-pin-count
packages. The compsny has built bdoundary-scan
testing into its products to speed up post-production
testing. It also has & proprietary circuit option
simed at speeding test times. Its arrsys offer up to
364 device pads, of which initially only
156 input/output signals will be sade available
becsuse of test-equipment limitations. LSI Logic
plans to increase the availsble I/0 pins with the
arrival of nev testing gesr, and hopes thast
tape~sutomated donding techaisues will make packsges
possible that support its srrays’ high pin counts.
(Reprinted from %lectronics, 29 October 1987,
pp. 35-56, copyright 1987, McGraw-Bill Inc., sll
cights reserved)

Silicon wafers cut processing costs

Researchers at GTZ's laborstory in Walthss,
Hass., USA, have developed s nev uay to make silicon
chips that can be used for transistors - those
ubiquitIus pover-switching devices that find Cheir
vay into a host of electrical applisnces. The
discovery may lead CTL into the cransistor business.

With conventionsl methods, electric connectors
sce implanted onto the surfece of silicon wafers used
in transistors. Hovever, GTL adds the metsl tancslum
disilicide to molcen silicon before it is formed into
silicon bars. When the bars sre sliced into wafers,
the vefers have sicroscopic sstal Cthreads running
through thems.




The company claime that transistors forwed by
this process can hsndle highar power because the
connections tun the whole thickness of the vafer.
Also, the built-in thresds reduce processing costs
because connectors do oot have to be added - & step
that requires clean-room conditions, GTE claims.

What is wore, the new silicon chips are
sensitive to light, iwportsat in such applications as
electronic cameras, optical commmication systems snd
solar-energy equipment.

A GTE spokesman says the company is curreatly
studyiag vhether to licesse the new process or

produce tramsistors itself. (Bigh Technology
Business, September 1987)

TI to roll out its first family of products mede vith
nEE nLlYy ts =

Texss Instruments Inc. is all set to begin
shipping a brand new femily of iaterface chips that
are notable for two importsat ressons: these I[Cs rum
cooler than any other high-performsnce interface
chips, delivering dipolar speeds st (MOS power
levels. More importantly, at lesst to TI, they are
the first family of products from the Dallas chip
weker to be made by its flavour of biOM0S, s process
that T1 is coaviaced will be its techmology driver of
the 1990s. It is oot alone: elthough there ace
trelatively few suppliers or customers of biQ10S
circuits ss yet, chip makers are rushing to jump on
the bandwagon.

The devices sre made vith 8 new process based on
lapact, TI's mainstresm high-performance bipolar
techaology, which has been wodified to accept Q40S on
che same substrate. The result is Impact C3. The
company has big plans for its bi0I0S process: it
will use it acroes the bosrd, building memories, gate
sxrays, applicstion-specific ICs end even linesr
cireuits. ...

That cosbination is coming just in tims for
designers nov wvorking on the next generation of
32-bic microprocessor systews, which are requiring
far sotre interface chips than ever before. Add to
this the sccelersting trend toward surfsce mounting,
and it is easy toc see that designers vho want their
boards to stay cool will need low-power, high-speed
interface chips.

The SM74BCT interface family will include 8-,
9-, snd 10~bit biCMOS bus drivers, semory drivers,
latches, registers and transcsivers. Available this
woath will be four octal bus transceivers and four 8-
or 9-bit-parity transceivers. By the end of the
year, this fawily will number 37 devices, and by the
end of next year it will grow to 98.

The advantages of biMOS technology over pure
bipolar go far beyond the relative performsnca of
individual drivers or trenscesivere, A typicsl J2-bit
microprocessor system may contain 10 or wore
interface devices. Just one bus driver is activated
at g time, causing a typical driver to be in the
dissbled scate ss much as 90 per cent of the time.
When the i{nterface units sre pure bipolar, the
dissbled drivers sre all burning up power, since they
remsin in the high-impedsnce state swaiting their
turns to be activated.

The picture changes radically when the drivers
are biOM0S. When the totsi current draw of all the
disabled biMOS drivers is compared with thac of
disebled hipolar drivers, the reduction in
supply-current demand of biOMOS technology is

overvhelming. In some cases, diQMOS devices can
bring about a powver savings of almost 100 per cent.

Gace pover consumption for the SN74BCT chips
remains quite low, even as system operating
frequencies increase. For exasple, power consumption
of a biGMOS octal line driver is sbout ome fourth
that of the corresponding bipolar device, even across
vide operating frequencies, for single-output
swvitching up to 10 MHz. Studies indicate that
traditional bus interfaces consume 30 per cent of a
system's total curreat.

Systes designers are fully avare of the
trade-offs involved in using bipolar logic to drive
buses. To get the needed drive curremts of 48 to
64 wA, power consusption sust be high, becsuse
bipolar drivers gobble up chunks of supply curreat
even vhile idling.

BiMOS techoology eliminates this waste of
energy by esploying different three—state tactics.
To reduce pover consumption, TI designers added s
pair of n-chamel QI0S transistors snd two gates -
inverting snd noninverting ~ to the basic gate to cut
curreat flov to the bipolsr transistors in the
disabled state. During normsl operatiomn, in the
active state, a logic 1 is applied to thx
ensble-control line to turn on (MOS trsasistor A and
turn off QMOS trsnsistor B.

Current flows from the supply through
transistor A and into the base of the bipolar
Darlington output stage. Current csn also flow into
the base of the sstursting dbipolsr tramsistor, since
transistor B is off. In the high-impedance stace,
the logic level on the ensble line is reversed
(logic 0). Trensistor A is now off and trsnsistor B
is on. Neither the Darlicgton nor the saturacing
transistor can draw base current, putting the gate in
its high~impedance state.

The result is z significant reduction in supply
current flowing into the basic gate. A biQM10S driver
that draws 30 sA wvhen active draws just 10 sA wvhen
dissbled. Furthermore, s bi(MOS driver draws
far less current than its advanced bipolar
counterpart, which draws 150 sA whether active or
diesbled.

Although lovering system pover is the primary
wotivation for making bi0M0S interface chips, the
devices sust maintain high performsnce levels. TI's
SN74BCT family offers speed and drive capabilities
equivalent to sdvenced bipolar logic. Propsgation
delay times for s cosplete biCHMOS gste function are
comparable to those of sdvenced bipolar technology -
J e 5 ns. ...

Impact-CS is s bipolar process to which CMOS
trsasistors sre added. The devices that result are
basicslly bipolar cypes; that is, they accept
TIL-level inputs, and cthey drive buses to which TTL
devices are connected. But thanks to the CMOS
transistors, these chips dcsv less power in both the
enabled and disabled scates.

The bipolar process produces output transistors
capable of supplying the 48-to-64-wmA currents needed

to drive the cspacitive inputs of MOS memories snd
the Low-impedance backplanes of high~speed bipolar
systems. Another benefit of bipolar output
transistors is their lower voltage sving compared
vith M08 transiscors (0.5 2o 3.5 Vec, compared wich
ground to V“). A nacrov voltage-swing rangs
ceduces the effect of transient-voltage noise on the
ground pins.




- 10 -

Vith the Impact-CS process, bipolar devices can
be fabricated with current gains of 100. The typical
n~MO0S cransistor bossts & normalized current gain of
JM"I. while thclﬁme for the Cypical p—MOS
transistor is 12xA/V. Both o-MOS and p-MOS
transistors have internal threshold voltages of 1.0 V.

The disable circuit provided by che QM0S
transistors consumes copsidersbly less current than a
pure bipolar circuit; . 0{0S devices draw virtually no
current in the standby or unclocked state.

Impact-CS is & cosbination 2.0-mm bipolar sad
1l.5~mm CHOS process that uses two metal levels for
interconnections. The metal pitch on the first level
is 4.0um, allowing for high~density packing of
transistors. Also, reducing the sstal pitch allows
the transistors to switch faster, because it shortens
the interconnections between devices.

The metal pitch can be as swmall as it is becawsa
Ispact-CS incorporates s high degree of surface
planarization, or swoothing, of its device surface.
MOS devices usually contain grester topographical
bumps and discontinuities on their surface. The
swoother the surface, however, the bdetter the step
coverage, vhich in turn results in more relisble
devices. ...

The simplest implementation of a biMOS device
Tequires just two OMOS tramsistors to coutrol the
operation of the bipolar output stage. PFuture
implesentaticus of biOMOS technology may incorporate
greater gusbers of QMOS transistors in strategic
locations, particularly as the Impact-CS process
woves toward sore-complex and wore-advanced devices.
(Reprinted from Electromics, 1 October 1987,
pp. 81-82, copyright 1987, McCrew-Bill Inc., sll
rights reserved)

Computing with ljght

Digital electromics dominates computing, but it
is not zhe only vay that machines handle data.
Opticel devices process informstion by ssnipulsting
beams of light. PFor 30 years, optics has couverted
signals from airborne radar ioto images of the ground
below. Optical processors slso snslyse the
radio-frequency spectrum, clesn up pictures, and
compare the charscteristic radar signstures returned
by different objects.

The attraction of optical circuits sre that they
are faster and they can process dats in parallel.
Llectronic swictches are slower then the fastest
optical type, but & sore serious limit on the speed
of electronic circuits is the time it takes electroms
to wove from point to poinc. Light travels faster
through air and optical fibres thsn electrons can
through vires. Light can also travel s sore direct
path betwveen two points than electrons, vhich often
follow circuitous routes to prevent interference
betveen circuits. Virtuslly sll electronic computers
are sequantiasl ~ they perfors one operastion at a
time, A single opticsl device, such as s lens, can
process informstion from many iaputs at once. Optics
aslso sllows circuite to have mors comnections because
photons do not carry sany charge, so light signals ~
unlike electrical cutrents - do not interfere with
one snother if their paths coms close or cross,

Optical processors have lsgged dehind electromic
computars decause they sre laes f[lexibie and lack
digitsl sccurscy. The msosc successful optical
processors have had sensitive spplications thac kept
thes under security wrape. Militery snd security
asgencies continus to develop better opctical circuits
but they sre prepared to talk only sbout basic

research and general ideas. One of their aims is to
weet the formidable crequirements of star wvars.
Another goal of optics is to clear the oottlenecks of
informacion that sppear as designers cram wore and
more circuits on an electromic chip. The US
Departwent of Defensa wants to develop optical neural
setworks, which would work more like the humen bra.a
than a digital computer, and might help to comtrol
weapons systess. Telephone companies slso need
increasingly efficient switches for their fibre-optic
communications circuits. In industry, optical
devices might ¢ven handle signals directly from
optical sensors. Some visgionsries believe that
optics could de the basis of computers 1,000 times
more poverful then today's best.

Optical computers have not becoes more common
partly because electronics is so well established.
Optical devices exiet that can process informatiom im
the same wey as an electromic computer caw handle it,
such as optical logic gates, but they are ao more
sophkisticated than the electromic circuits of 30 or
40 yesrs ago. We take it for granted that we can
programme an electronic computer to perform s variety
of taske, yet the most powerful opticsl processors
are dedicated to specific tasks. TYou have to change
their hardware to programse them. It bas been
decsdes since 3 programme for sn electromic computer
consisted of wires plugged into sockets in the back
of the machine, as it did in the 1940s. Optical
computing technology is scill at the stage that
electronic computing achieved in the Second VWorld War.

Other optical processors share soms fundamental
concepts of the device for synthetic aperture radar.
In each case there is sn snalogue input sigual,
varying continuously rather than being limited to
binary ones snd zerces. 1If the signal does not start
ss light, it is used to modulate a steady besm of
light. Then light signals pass through leuses,
prisms or other devices, which msnipulate the signsals
to produce pstterns. This output may be an imege, as
in synthecic sperture radar, or s plot of data, such
a8 & breskd of freq ies present in & raedio
signal. ;

Optical processors slready perform sose
operations wore sfficiently than electromic
computers, such as Fourier transforms. Optical
processing of snalogue signals offers many types of
ssthematical operations. Aa iwportant example is the
Tourier transform, s mathematicsl agans of anslysing
couplex vaveforms. TYourier transforms are essentisl
in engineering snalysis and signal processing. For
exsmple, vhen a lens focuses coherent light - light
waves of the ssme frequency and the sams phase, such
a8 those produced by s laser - the pattern of light
in its fromt focal plane is a Yourier transforsm of
the pattern of light in its resr plane. [f that
light passes through & second lens, s second Fourier
transfors reconstructs the original image. Digital
slectronmic computers ased sophisticaced programmes to
spproximste & fourier trsnsfors. Some opticsl
davices pe: fors a Fourier transfors just by
refracting paseing light., Fourier trsasforus are not
lismited to two-dimensionsl images. A fourier
transform of a function that varies with time, such
a8 & rsdio signal, breaks the signal into its
component frequencies. This is isportsat to sodern
warfare vhere s knowledge of the enemy's radio
frequencies can help in ‘atercepting or jemming
communications., Fourier cransforms can also help
radio sstronomers to deduce the nature of cosmic
radio sources.

Tor snslysis of the radio spectrum, incoming
radio signals sffect & Cransducer thac vibraces &

crystal, The vibrations vary the crystal's density




spod its vefractive index, bending snd scattering
light as it passes through the material. A lens
focuses light emerging from the crystal to form a
pattern showving the spectrum of frequencies of the
cadio signal. Similar techuiques are used for
correlstions sod pettern recognitiom, vhich are
important in applications reaging from robot vision
to smalysing data collected by spy satellites. while
the basic principles are well knowan, littlie has been
said sbout details sud specific epplications because
military and security sgemcies sponsor most of the
work in this field.

Researchers are also exploring the possibility
of meking optical coamections ia electromic
circuits. The time that it takes signals to travel
through a circuit limits the design of
supercomputers. Yo matter how close circuit bosrds
sit together, their coonectiom wires limit the speed
at vhich they cen commumicate. Most electromic
components work more quickly as they becoms smaller,
but not vires.

Transmission problems increase vhen
manufacturers pack more and more electronic functions
onto s chip. Signals form bottlenecks at the limited
aumber of electrical commections chat fit sroumd its
perimeter. The best techaiques of fabricatiom
squeeze fewer tham 300 comnections around the edge of
s chip; this wmy not be emough for
very-large-scale-intagration chips containing several
hundred thousand devices. You might be sble to pack
opticsl comnections closer or make them on the
surface rather than the edge of the chip.

Opticsl, rather tham electronic, distributiom of
timing signsls could slso help chips to operste
faster. If & wire distributes timing signals
throughout a chip, the timing cycle sust last as long
as it tskes am electricsl signal to travel the length
of the chip. Flashing light to seversl photo-
detectors on the chip could speed up operatioms. Two
signals, going in opposite directions, from the four
detectors ov the chip would cover the leagth of the
chip eight times more quickly than s single signal.

Ia the long term, optical switches - and optical
Iixgic devices sssembled frow them - msy find
applicstions in large, digital optical compucers. In
the nesr future, they are wore likely to switch
telephone signals. The only switches generslly
available for optical fibres must comvert light iate
electrical pulses. This is far too slow to keep up
vith the number of telephone calls that could travel
along sn optical fibre. ...

Nsny resesrchers in optical computing dress of
goiag beyoad switches snd sstrix processors to build
opticsl supercomputers. Some telk of building a
computer s thoussnd times more powerful than any
svsilsble today. Others dreas of making sa optical
central procsssor that, by the yesr 2000, will
perfors mors then s million billiom (1013)
operstions per second, comspared with 100 to
1,000 billion for todsy'’s Cray supercomputers.

On the other hand, pest predictions that have
come Co nsvght have tsught soms vetsrms to be
csutious. The tread in computing does seem to point
to optics, or "photonics” as some call it. Opticsl
techaology is young; electronics msy be approaching
some platesus. Buc neither the promise of light nor
the limitstions of semiconductor electronics sce
certain. A decade sgo, Josephson junctions were the
supercomputing technology of tomorrow. However,
conventionsl electronice made betrer progress than
expectead, vhile Josaphson junctions rean into

techaical roadblociks severe emough to cause IMt to
abandon the technology. MNow, though,
coom-temperature superconductors may tevive the
Josephson junction. CElectromics has a headstare on
optics ia experisace resources and basic techaology.
Optics has ouch promise but will aot find it easy to
catch up, especislly as the threst of optical devices
vill spur on those who have dedicated cheir lives to
coanventiounal electromics. (This first appeared ia
Bew Sciemtist, Loudon, 1 October 1987, the weekly
reviev of science and technology)

111. NARKET TRENDS AND OIMPANY NEWS

Excellent forecast for the semiconductor msrket

According to s recent report by experts in the
sector the wocld semiconductor sarket is experiencing
& rapid expaasiou especially in the Far Esst.

It has been estimated thst semicomductor sales
at the intermational level will reach
$0S 45.2 billiom by the ead of the decade. It should
be recalled that they will reach JUS 32.1 billion st
the end of 1987 vith s growth rate of 21.8 per cemt
and that they will amowumt to $US 37.8 billion by the
end of next year.

1la Europe, semicounductor sales will grow st a
stevdy rate to teach 13.5 per ceat in 1980 amd
4US ».2 billioa in 1990.

As regards the USA, the 1987 growth rate will
teach 20 per cent cumpared with the previous year.
In the years to come this rate will diminish
slightly, betveen 6 per cent and 12 per cent, so that
by 1990 semiconductor ssles will resch
$Us 14.5 dillios.

The Castern sarket seems wost inclined to
experience favourable growth in this sector.
According to forecasts, the Japanese market will
ateain by 1990 BUS 17 billion with an annual rate of
growth similer to that of the United States.

But the largest incresse vwill be seen in the
Middle Cast vhere, over recent yesrs, sa electromics
industry hes msnaged to enter the internatiomal
sarket on & very competitive footing snd has even
crested probleme on several occasions for the major
Uestern ¢lectromics and informatics groups. South
Koves, Wong Koug and Siagapore seem destined Co
double their sales from the current BUS 2 billion to
4Us 5.4 billiom in 1990.

The figures sentioned above clearly show the
i wtant role vhich the CLastern marksts vill play ia
the aext few years. This will certsialy not sske the
current disputes sny easiet to resolve betveen the
Mmgricsn and Jepsnese semiconductor manufacturers.

Aa agreessnt to diminish the opposition which
srose as a result of the presumed "dumping” snd to
savoid the closing of the Japenese market vas
initislled last sutumn. According Co the Asericsn

ssnufacturers, however, the Japsaese have not yet
sstisfactorily fylfilled the cosmitasnts undertaken.

(Bulletin TBIPRESS MNo. 149, 2 November 1987)

The world mariet of Unix systeme

Unix, the opersting system of Besll Laborastories,
vill betwveen nov and 1991 occupy 22 per cent of the
wvorld msrket and vill have, in Europe, sn annusl cate
of growth of 28 per cent. "nix's grestesc




pesetration is iu the sector of small systems and,
while it still presents scwe imperfections, now has
sll the sdvantages for becoming 2 macrket standard.

In 1981, ocne systes in 100 ran om Umix. This
grew to six systems in 1986 and is expected to
iscrease to 22 by the begimning of 1991. The Unix
stcadard vas slow to catch on, but today it seems
destined to becoms a merket standard. MNorms exist
for oeaufacturets, developers sod professiocnsls (Umix
system V), vhile for the users the norms (Posix)
defined by the stamdardization body JEEE sre expectad
to be isswed in the very mear future.

In 1986, the msin sarkets were the United
Kingdom (24 per cent value) and FRG {23 per cemr),
Siemens being the major supplier of Umnix iz Europe
with 4] per cant of tbe Germmn warket, while other
ssjor suppliers such as Altos, Bull, Olivecti, Unisys
and WCR shared the reet of the market.

As regsrds the Americam sarket, the major
suppliers of Unix were ATT, DEC and INM and, while
the United States represests the lics’'s share of che
installed wmits, growth is wow less rapid tham ia the
rest of the world.

Unix’'s pesetration is curreatly very bigh in the
fie!'d of education sad admiaistraciom, while its
penetration is reduced in agriculture, mining,
counstruction and distridbutiom.

Unix is still suffering from weskamesses in
certain areas: real time and lack of file security
and protection. (Bulletin IBIMRESS No. 1351,

16 November 1987)

The future warket of desk-top computers

In 1990 Zurope will boast s desk-top computer
market of sround $0S 1.9 billion, equivelent
therefore to 1,615,000 installed wmits.

According to the rssesrch comducted b7 Frost sad
Sullivan, Europe is st ths poiat of full
development. The sales for 1986 smowmted to
$0S 396 million, represeating 212 thousend umits. 1In
1987 it can slready be foreseesm that this figure will
rise considersbly with 333,000 wmits sold for s total
7alue of sround ‘vs 588 million, cslculated on the
coustant dollar value of 1986. The reasom for this
rapid incresse lies in the ¢tesdy improvesent of the
functions these desk-tope offer and in the constant
reduction of costs in this sector. It appears that
the prices drop 7.9 per cesut om an svarage every yesr.

The study has shown that the grestest demand for
this type of computer will come in the nesr future
from large industries who will use thes for their owm
staff, in particular their sslesmen. Smsll firms vho
vill see thst largs computer capecity cae be combined
vith portability sre ¢ further cstagory of users
vhich wvill help to boost this sarket.

(Sulletin IDIPRESS, No. 148, 27 October 1987)

Euro_trsnsducers on ths up

Transducer ssles in Zurope sre sel to sder over
the next five years to produce s msrket vorth
£2.56 billion.

frost smd Sulliven, the warket tresesrch flirw,
seys in its reporc, The Traneducer Market in Europe,
thers is & vast msrket for trsmsducers of sll types
in Zurope.

Demand for serious transducers such a3 pressure
transducers, which are the ocaly thing between us and
another Chernobyl catastrophe, will be backed up by
dematd for less serious devices such as those used
for coatrolling gizmos om car dashboards.

The study covers 25 different cypes of
traasducer used across Eurcpe and took the “hidden”
market into consideration. "The open or available
portion of the sarket runs at less than half the
total: In 1987 for exsmple 44 par cest of the market
will be free for trade,” says the teport. The rest
are prespecifiad im a captive area, it adds.

Sceskdowns in the report which sre by geography
sud type show che FRG lesding the way with more than
27 per cent of che 1987 total. Next comes the UK
vith 17 per cent, with Frsace in a stroag third with
16 per cent. The rest of the total is wsde up
jointly by the rest of Europs.

By product type pressure tramsducers sske up
wote than 30 per cent of all devices vith the most
popular type in that group being sCrain gauges. The
next wost populsr are semicomductor types.

The cepoct costs $2,650 from Frost and Sellives,
Sullivas House, 4 Grosvesnor Gardens, Loandon SW1.
(Electronics Weekly, 14 October 1987)

Microcoatrollers

The markst for microcoutrollers is goiag like a
house aficre &9 the number of spplications explodes
for these cost-effective devices. Semiconductor
vendors from ground the world are, as s rescle,
invesCing ma jor resources into s potpourri of aev and
improved products, asd they sre developing z vide
variety of aew strategies and techmologies to set off
their nev chipe from the crowd and grab ss such
market share as they can.

Worldwide sales of single~chip controllers now
stand at 500 million wmits worth $1.6 billion; after
s gradusl rise to 355 willion units and $1.77 billion
«n 1988, the market will begin to overcows design-ia
lag sad could shoot to 1.25 billioa coatrollers worth
slsost $3 billion by 1991, accordiag t2 estimates by
Datsquest Iac. of San José, Celifornia.

The wost exciting segment of the warket is the
high end, the 16-bit psrts for computatiocnally
intensive real-time jobs. This segment got off to a
slow start in the early 1980s but is now rocketiag at
s compound annusl growth rste of over 90 per cent,
and the aumber of alterunstives the customer has to
choose from is expsading quickly. Until last yesr,
Intel thoroughly dominated the lL6-bit microcontroller
market vith its 8096; the only other esjor
conpetitor was Mostek's MK68200. Siace thesm,
hovever, l6-bit chips hasve sppested frow Harris, MEC
and Wational Semiconductor. Texas lnsCrumencts is
expected to jump in sad it already has some design
wins for coantroller applications handled by its
320-series digital signsl processor. Intel is
looking to defend its msrket position with the aew
0C196.

Hovever, the sarket for the older &~ and 8~bit
microcontrollers is aot being aeglected; its growth
prospects are still considerable. There are many
wore players slresdy vorking this territory, so they
are scrapping it out, looking for ways to reduce the
cost, speed up the prograsmming tura-sround tise sad
anhance both the perforssnce snd flexibility of their




offerings. There is s tremd towards parts optimized
for particilar applications sad market segments, both
in tirws of hardvare features aad modified
instruction sets. Thers is slso a groving wovesent
towvards incorporstiag these designs - and some 16~bit
parts - imto standsrd—<ell libraries as core cells or
magacells, as Mational is doing with its Lé-bit
APrC16000.

At doth the high and lov end of the ssrket, wot
oaly are cowpsnies introduciag secoad-generatiom
entries te strengthem their positions, but some are
shifting from their roles as seccad-socurce suppliers
to msking proprietary raw desigus, notsbly Siemens
and SGS. Wewcomers such as Seeq Techwelogy, Catalyst
Semiconductar and Sierra Semicomductor are seeking to
establish a pr with miche-ori d offerisgs.

The intense action at the 16-dit level - a wider
variety of new architectures, nevw strategies sad new
players - is & cesp to the t d ssrket
opportuaities in view. High-end 16-bit
microcoatrollers, says Patricia Galligan, am industry
saslyst st Dataquest, are designed for use in
computationally iantemsive reasl-time comtrol
applications requiring tha execution of some sort of
algorithm, such as instrummtation, process snd
machinery control, robotics, data communicstions snd
in various astomotive aress such ss engine control
sad antiskid braking. The 16-bit parts are slso
expected to find wide use in computer periphersls and
military systems.

After a sluggish start vhile designers caught on
to how well these parts hsndle extremely demanding
tasks, the grovth rste in the l6-bit segment is now
accelersting hard, from $4 willion in 1985 and
$8.7 willion in 1986 to en estimsted $32 million this
yesr, snd should explode to about $230 million by
1991, says Galligsn. Hovever it is not jusl the
growth thet is leading major semiconductor companies
to focus on this market, she says: they see that
thers is still room for capturing & major share of
the merket, if not lesdarship. "Until mid-1986 there
vere caly two sain players, Intel snd its 8096 and
Thomson/Mostek vith its microcontroller variant of
Motorols's 68000 srchitecture, the MK68200," says
Cslligan. Up to the end of 1986, she says, Intel
held s dosinant 67 per ceat of the sarket, to
Mostek's 33 per cent share. But this could change by
1968, vith the entry of 16~bit products from Harris,
Ritachi, WEC, National Semiconductor end possibly
Rotorols and Texss Iastruments ss well.

Intel Corp., Santa Clara, Cslifornis, is moving
to defend its position in the 16-bit controller
ssrket vith the second-generstion 80C196, wvhich has
sn enhanced architecturs snd a festure set that
asllows performance improvements of 50 per cent to
200 per cent.

Despite its siromg siowing to date, Hostek's
68200 has had a rocky history since ite introduction
in 1983 as sn n-channel part. Ia April of this yasr,
s higher-performance OM0S version, the MK68HC200,
vith s sodular die layout for essier tailoring for
custom applications was introduced - oaly to bde
shelved by the Mostek subsidisry of Thomson
Components ss the wmother compsny and $CS completed
their merger. Depending on whether s second source
can be lined up, the OMOS version could be back on
the sarket sgsin in 1988.

There ste other naw 16-bit players. MNstionsl
Semiconductor hs. moved squerely into the 16~bit
msrket vith the HPC1A000 sexies of high-performance
controllers, which will be available both as stendard
parts and se components in s cell 1ibrary. Already
in production vith parts simed st sutomotive and
industrisl spplications, Macionsl is gearing up to
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produce its next round of standard psrts targeted at
colour graphics, Ethernet commumications, and
lategrated Services Digital Metwork applications.
Also in the works is a versioa vith an on-doard gate
arctay.

Also competing for 16-bit sockers is MEC Corp.
with its V25. Built around sn internal 16-bit
sddress bus, the V25 uses an 8-bit external dats bus
and combines the imstructiom set of the 16-bitc V20
sicroprocessor vith sany of the oa—chip peripherasls
and features found on WEC's 8~bit 78000
microcomtroller series.

Harris Semiconductor, Melbourve, Florida, is
setting its 16-bit entry off from the crowd with a
highly uncoaventional spprosch. The cowpsany will
introduce early next yesr a ceal-time 16-bit
coatrol-oriented processor built around a
Forth-lsnguage-based srchitecture licensed from Movix
Inc. of Cupertino, Cslifornia. Harris has developed
s Forth-gptimized reduced-instruction-set
computing-engine core vhich together with s variety
of supporting building blocks will be used to build
the resl-time coatroller. In addition to the
Forth-based core, Che comtroller will incorporate s
propristary 16-by-16-dit multiplier, om-chip RAM end
ROM, and three 16-bit coumter/timers. By mid-1988,
the core processor and building blocks will be
availsble as part of a cell library based on a 2.0
G10S process.

Motorols Inc. is also working hard osn an emtry
for the high-end l6~bit ares but is not ready to
raveal details. The chip is, for the time being,
koown ss the 68HC16; according to Steve Marsh,
director of applications engineering, "it has
consumed nesrly the msjority of our design
resources”. He will gdd only that Motorols probably
will umveil it within the next six mouths.

Another company due to s chip with at
least some 16-bit characteristics is TI. Alcthough it
hss not made any public sdaissions, Tl is expected to
offer next year an extension to the MS7000
microcontroller line dubted the "road rumner”. It
will be s QM0S 8-bit microcootroller with some 16-bit
pr ing el s. It will be upwardly compstible
with the 7000-series softvare. It will also have
on-bosrd EEPROM for self-configuration cspabilities,
plus festures that will support semicustom
configurations.

For numericslly intessive resl-tims applicstions
requiring digital esignal processing, TI is
successfully selling its 320 OSP fawily agsinst
coaventional 16-bit microcontrollers such as Intel's
8096, despite the fact that control wvas not the 320's
original target market. TI is now selliang DSP chips
for coutrol jobs with a compsnlon 8-bit comcroller.
In the future, it vill likely introduce some 16-bit
DSP chips with enough peripheral logic to wmake thes
eingle-chip conctrollers.

Although the more mature 8~-bit sicrocontroller
warket has a less dramatic growth rate, the total
ssles numbers keep the traditionsl players in the
game and continue to sttract s. Dstaq ‘s
Galligan expects annusl vorldvide ssles to grow sore
thas threefold, from 250 sillion units to more than
750 million i 1991, wvhile dollar values vill more
than doubile, from about $1.1 billion s year to slmost
$2.2 billion. The main warkets for such devices are
in home entertsinment, spplisaces, sir conditioners,
and games, ss vell as non-real-cime spplications in
induscrisl controls sad autowmobiles.

Cven though the 3048/8051 srchitecture invented
by Intel conscitutes more than 30 per cent of the
sales of all 8-bit microcontrollers worldwide -~ ashead




of Nitsubishi with 16 per cemt and Motorols's 6805
with 15 per ceat - Iatel hes lost control of its owa
architecturs to & varisty of competitors vith
second-source rights, imcleiing MEC, Toshiba,
Phillips/Signetics, Oki Semiconductor and Siemens.
(Reprintec from Electromics, 1 October 1987,

pP. 55-57, copyright 1987, McCrav—Hill Inc., all
cights reserved)

Japan's TROW* tsctics

TR0 stsnds for The Real-time Operating Wucleus,
the object of Japan's mstiomal research project to
develop & sev, all-Japsnese, opersting system. The
cesults of the research project sre now being
iwplemented in products that, over the oaxt few
years, way have s huge impect oo the fast-growing
workstatiom markets ia Japaa and abroed.

TRON begam life in 1981 vhen Prof. Kem Sskamurs
of Tokyo University's informstion science depsrtment
developed the basic TROM architecture with the help
of gradeate studeats sad computer researchers. In
June 1984, s TROW associsztion was forwed, under the
ampices of the Jspen Tlectromic Industry Development
Asgociation (JEIDA), to push the development of
cormercial TROW products. Sskasurs was chsirmaa of
JIDA's wicrocosputer application coumitzee st the
time. PFujitsu, Bitachi, Matsushica, MRC, WIT, Oui
and Toshiba are now amoug Che sambers of the
associstion, which costs ¥500,000 ($3,450) to joia.

At its present stsge of evolution, TROM
stchitecture is divided into several distiact
layers. The associatiom merely defines the
specifications. Masnufacturers are thea free to
inplement TROW systoms in any way they chooee.

At the most basic level is the instructica set
processor (1SP). This is a 32-bic sicroprocessor
that ¢sn exscute g specified instruction set and is
the actual aucleus for which the TROM nsmes was
chosen. Two operating system kerneis - ITRON, for
industrisl applications, and STROM, for business
spplications - will be sble to run on the ISP. There
is slso & CTROW (ceatrsl) kernel specification,
designed for large (nca-ISP) computers used as
central file servers. Communication smong sll of the
TROW types vwill be through MTRON (sacro) kernels
residing on each machine. TROW's highest level is
the spplications snd msa-wachine iaterface layer,
vhile sn OS ghell fits between this sud the 0S8
kermels.

The advantage of the TRONW agchitecture, claiss
Sskamura, is that it {s "tailored to teke sdvantage
of the technology of the 1990e,” especially
high-density VLSI fabricstion techaiques. Nore
important, it ves designed from cthe start ss a 32-bit
stchitscture, with provisions for futur: upwverd
competibilicy to 64 bits. This will make TROW chips
such more efficient then current commercisl 32-dit
chips, vhich must maintain backvaerd cospstibility to
8-bit or even #~bit versions, ssserts Sskasura.

Ia sddition, the ISP epecificacion contains some
Instructions specifically designed for mulcitasking,
sultivindow applicetions, such as comtext switching,
bit map manipulation, and quave manipulation.
Two-byte coding, necasssry for representing Japanese
ideographic characters, se weii ss other languagss,
such ss Chinase and Arsbic, is slso s standard
festure rsther than an inefficient add-on.

TRON specifications will extend far beyond
coding, however. ULven such things as the keybosrd.
bulging surface vith keys arcanged in curved lines,
and slternste graphics input by electronic pen, have

S ————

* Seq aleo Microslectronics Monitor No. 12,
p- Jb,

been decided on. In the louger term, Sakasra also
envisions the axtension of TROM specifications to
cover the mamw—wachine and machiane—tachine interfsces,
both hardware snd softwere, for virtuslly all howe
and industrial appliavces, including cptical dieks,
YCRs, and robots.

One of its biggest selling points is thar TRON
is an opea srchitecture svailable without charge -
other than the association sesbership fee -~ to anyvee
who vants to ase it. The ouly requirssent is thet
those vishing to display the TROS trademark sust
submit their prodects to be verified for conformance
to the TROM specificatioas. It is mot limiced to
Japenase companies - sny foreign compeny can jois the
association and will receive equal Ctrestment.

TROW has received an enthusisstic receptioa from
the big names in Japanese computers. Mitsubishi,
Hitachi, and Fujitsw are co-opersting to develop a
three—level set of TROW microprocessors.
Mitsubishi's W/32-100, still a workiag name at the
soment, will be a 4.5 NIPS chip for PCs and business
vorkstations. The & MIPS Hitachi #/32-300 is
targeted at engineering workstations, while Fujitsu's
¥/32-300 will sverage 12 MIPS vith a 20 NIPS peak
speed and will be simed at top-end business
workstacions.

The three compsnies have vorked out performmace
spacifications and sre writing the chips’
documesntation together, but they are developing the
simulation logic snd circuit layout patterns
individuaily. Pujitsu and Hitachi have been workiag
together since October 1986; Mitswbishi joined iam
spring 1987. Inmitially, the Hitachi version will be
the ztandard; after it is de-bugged, sll three
compenies will manufacture the chip from the same
mask pstterus. MHatsushits snd Toshibs sre developing
TRON chipe independently.

The wost important strategic point, however, say
oot be the overall TRON architecture itself but one
of its featutes: its division iato leyers. This
ssans that the TROW chip can run s nonTROW operating
system, vhile TRON 0S kernels cem run on conventional
chips. In fact, the latter has slresdy happened.
Matsushits has introduced a proctotype BTRON personal
computer based on the 80286 chip because its TRON
chip is not yet resdy. MEC is daveloping an ILTRON O3S
to run on its proprietsry V60 processor.

Industry executives dowuplsy the point.
Declares Hitachi's Ikeds, "We sre producing the chip
and the 08 as & single project. By taking this
spproach, if there are chip snd O8 interface
problems, wa can modify the chip itself.” The
possibility of interchangssble operating systems has
sevious implications, particularly ian the lighc of
the persistent questions about TRON's propegstion
outside of Japan.

On the one hand, there is Prof. Sgksmura's
optimistic outlook. One of the wost appealing
sspects of cthe entire effort, in fact, is his
idesliss in promoting the nev srchitscture as s sort
of Japanase gift to the rest of the world. "1l s
sorry to say that the extent of Japan's contribution
to industrial standardizstion in the vorld does not
mstch its induscrial clout,” declares Sekemura. "1
vould like to see the trend reversed, at least in Cthe
cose of computer srchitecture.” He sees the TRON
project as s manifestation of the spiric of
voluntesriss, concributing Co society as a whole. "I
sometimes describe the TRON project as s voluntesr
organization like cthe Red Cross,” he says.

The companies are not so idealistic, however,
They sppesr, in fact, to have litcle hope Chat the
TRON 05 will becowe importent overseas. Both because
of Motorola's scrength and ATET's plane to deliver
Unix for the Incel 80386, "1 think Unix will becoms




dowinent in the vorld msrket in the future,” says
Tsuyoshi Vatsasbe, gemeral memager of Fujitsu's
microcomputer development divisiom. Aczordingly,
Nitachi and Fujitsu are crestiang a versiom of Unix
for their TROM chips for delivery mext sprinmg. It's
vacertaia vhether a sisgle wechine with a TROW chip
will be able to rua both Unix sad a TRON 0S, or if
cthera will be sowe misor hardware differemces. The
target markets are certain, however. "Owr - Hitachi
and Fejitsu's - main target of Unix is for the US,"
says Ustamsbe. “"The TRON OS main target is Japan.”

If Vstanshe's version is borme ost, it will give
Japsa 3 competitive advemtage. At homm, its
workstatica sarket wosuld becoms less penstrable,
since it would be domisated by & uniqes operstinmg
system. Foreigmers would find it difficult asd
fisancislly warevardiag to creste WOl-cempstible
hardware sod softvars. Om the expect side, Jap
saaufactuters would have a high-speed chip rumming am
indwscry-standsrd operating systam, srewnd wvhich they
could deild their wsusl cutstamdiag, lov-cest
hardugre. This would give them & hot praduct for the
overseas Unix vorkstation marhet.

Ou the other hand, if Pref. Sakaswes gets his
vay, the coaplete TROW srchitecture will be speead
througheut the world as Jspan's comtribetion te the
development of the competer. The TRON geseciatiom is
considerisg weking end discribeting short promotiocasl
movies is various languages te explsia o the world
cthe role it emvisions Eor TRON is the computer
industry ss a vhole.

Bither way, if TROW is & commercial seccess, it
is likely to have s mmjor impsct os the world
vorkstation msrket. (Repriated vith permission of
DATMMATION T magazine €, 1 October 1987,
pp. 1621724, copyright by Techaical Publishing
Compeny, A. Dunn sad Bradstrest Company - all righte
reserved)
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* Iacludes pereat company ceveaues.

(Machodology

The 1986 Japsn 10 survey vas compiled
exclusively by DATAMATION from informstion culled
from its im-house dstsbase, which tracks rhe results
of over 100 companies vorldvide. All revenue and
esrnings figures have been sdjusted to cslender yaar
calculstions snd converted to US dollars using the
OLD sversge exchange tats for the yesr.) (Reprinted
vith permission of DATMATION T magssine ©,

1 Sepctesber 1987, co"r{‘ht by Techmical Publiehing
Compény, A. Dunn snd Bredetrect Compeny - all righte
reserved)

Metionsl Sesiconductor duys Fsirchild

Americen semiconductors

America's afforte to keep Japasnese high-tech
firees from its shores heve had strange results. One
of the fov vinners is Mational Semiconductor, s chip

waker. This week it bought rival Fairchild for a
bargain $122 millioa.

Together with the recent $425 willion merger of
Advanced Nicro Devices vith Mooolithic Mewories, the
Fairchild deal could be the begiomiang of a period of
cousolidation vithin the Americam chip iadustry.
Although some product-prwmiag is imevitadle, the
addition of Fairchild's $510 millioa im 1986 sales to
Mational's $990 milliom showld create the world's
sixth largest chip compeay - sfter Japamese giamcs
WEC, Nitachi, Toshibe aad feliov Americams Motorola
sod Texss Iastrumsmts - but ocaly a temth of MEC's
size.

The seller, France's Schiwmberger, will take a
$220 milliow sfter-tax loes om the ssle. Despite
flashy techmology, Fairchild bas provided sothing but
grief for Schlumberger simce they paid $425 milliow
for it in 1979. HNstiomal's boss, Mr. Charles Sporck
- who ram Fairchild's wewswfscteriag operstins from
1959 to 1967 - reckoas he csa term thisgs avowad.
¥Wacionsl is already is better shape: is the
queczter to Jume 1987 it ecarsed its first profits
since 1985.

Amecica’s computer—wskers hgve no reasos to
cheer the protectiomiss that brought Mr. Sporck's
coup. la late July America’s customs mes decided to
classify circuit bosrds (with ceatral processors
stuck in) as unfimished computers rsther them parts.
This change could coet computer-sskers hwndreds of
aillions of dollars s yesr.

It will allow the customs mea to charge 104 per
cent duties om all swch products imported from Japsa
sad Canads, vhile computer parts importad froe those
two countries sre exsmpt from deties. It slso makes
some "computers” imported from Japam lisble for cthe
100 per cemt duties origisslly devised to pumish the
profitable product limes of Japsmese firwms that were
supposed to be dumping wmicrochips. Usless they caa
otrike a desl vith customs, this chesge could pumish
IM along vith the Japenese. (The Ecouomist,
Septenber 1987) ~

America is losing s chip—esking pioneser that
played & key role in shaping the imdustry. But it is
gsinisg s semicomnductor gisnt with sll the makings
for world-class stature, potestislly commsandiag chip
sales of $1.7 dilliom ia 1987,

Teking over Pairchild's techaologies, product
lines snd businesses would instantly cause Mational
to: -

= Clisb from lith ia totsl worldwide chip sslas
to the #o. 6 spot.

= Juwp from Wo. & in military chip shipments to
uadisputed ssrket lesder, giviag the combined
company at least s $100 million lesd over its
closest competitor.

= Lespfrog Texss lastruments Inc. snd Witschi
Led. to becoms the No. 1 supplier of snslog
cireuits.

= 3Shoot up three places to sacond in total
bipoler sales vith the sddition of Feirchild's
stcengeh in high-speed bipolar logic.

= Rise to Mo. ) in ewitter-coupled logic
shipments behird Motorols Inc. snd FujiCeu
Led. vith & bdoost of $75 million in Fairchild
products sdted to its own $20 million annual
volume.

= And sove up from 13t to Mo. 7 in gace-srray
shipments vith s coubined tocsl of $90
eiilion. (Lleccronics, 17 Sepcember 1987)
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Bow Bational cliwbs the rankings by buving Fairchild

Military IC sales

Total semiconductor saies
T

(Electromics, 17 Septewber 1987)

More sad more chip-wekers sre expected to merge

Indestry observers expect to see more merger action
amoag sewicomductor magufscturers sooa. They think
compenies iround zhe world asre very likely thinkiag
hard sov sbowt mdkisg key scquisitions to svoid losing
warkat-share stending.

The purchase of Fairchild Semicomductor Corp. by
Bationsl Semiconductor Corp. provides a sterlimg
example of why this is heppening: MNational ves Mo. 6
in milicary chip sales sad Pairchild was No. &, but by
cosbising forces a coupesy thet is Wo. 1 in wilitsry
markats ~ by far ~ {s created. The recemt mergar of
Advanced Nicro Devices lac. with Monolothic Mewories
f{ac. builde 8 compeay thet is Wo. 2 in militsry ssles,
but still slightly shead of the two former lesders in
this segment of the marketplace, Texas Iastruments sud
Barris.

Making the werger wood more utgent is the limited
ausber of viable combinmstions. "Semicomductor
compesies vill start vondering ~ if they do oot mske s
purchase, thes somsone else vall,” suggests Richard
Skinser of Iategrated Circuit Cngineering Corp., &
Scottsdale, Arisoma, mserket amalysis coepany. "look
st TI. This Wetionsi-Fairchild combination puts
Nacionsl im roughly the ssme ballperk. If everyone
else is out buying, you had better be out there buying
too. Just Like that, you could drop from Wo. 5 to
No. 10 becswse of mergers.”

ICE estimmtes that former silitary-chip leaders TI
and Marris will achisve $160 million ssch ia 1987
silitery sales. The MO-NMI cosbo is expected to reck
up $170 ailliow in this market segment in 1987, with
$133 willion coming from MD, while the
Wazionsi~Fairchild totsl {s expected to hit
$27) milliom.

"We wight see more scquisitions ss opportumities
present themeelves, buc [ do not think Motorola or TI
should penic just yec,” seys ICE's Bill McClean.
Serategic sllisnces vith smsller chip-wakers sre an
slternative to the coet of a merger, he says. "TI {»
approaching it thaet vay ~ vith sllisaces to gsin
accass to the techmology withont heving to cake on o
business.”

I
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Ranking Company 1937 sales Raoking Company 1987 sales |
($ willioas) (3 millions)}
) 8 (] 3 0% Rational/Fairchild 273
2 Toshiba 2 825 1 D (wich wMI) 170
3 Bitachi 2 450 2 he 160
- Hotorola 110 3 Hercis 160
S Texas lustruments 2 220 ) Fairchild 155
¥atiomsl/Fairchild 1 700 b General Electric 125
¢ PFhilipe 1 556 6 Satioumal 1.8
7 Fajitse 1 3%
Hatsushita 130
9 Tatel 1 230 Sipolar semiconductor sales
10 Hicsobish® 1125
11 Netiomsl 1 120 1 T1 1 300
- Pairchild 380 Bational/Fairchild %S
malog semicomducter ssles (1940 2 Milipe/Signetics 780
- - 3 Hotorols 185
Betiomal/Farrchild 400 L} Witachi 725
1 n 325 b fHational 610
2 Bitachi 320 6 mC 600
3 Watiomal 300 7 Fairchild 335
- fairchild 100
Source: Integrated Circuit Engineering Corv.

The track record for chip-company acquisitions has
been diswsl in the 1980s, but finsncial snalysc
Michsel Gumport nf Drexal Bercham lamdert lnc., New
York, thinks the fsilures css be blamed ou the
purchasers. "All the purchases by non-semiconductor
cospanies - Schlumberger's desl for Fairchild, United
Tachoologies Corp.’s for Mostek, Exxomn's for lilog,
and so on - have ended up tervibly. I think these
sote recen’ ones [by chip compenies] will vork out
wuch better.”

By neerly sll gccounts, there are likely to be
fever semiconductor compsnies by the end of the
century. Jack Beedle of Io-Stet Inc. in Scottsdsle,
Arizous, predicts there will be oaly 10 to 12 giaate
shipping semicoaductors, vith 75 other smaller chip
houses serving niches. "The big sre going o get &
lot bigger,” he ssys. "The giants will have to be
$3 dillion to $4 billion ia size. There will probably
be four 0. thoee in Jspan, four in the US, snd a
couple in Burope.” Beedle thinks it is possible that
the industry will see seversl sttempts by corporats
reiders to buy up chip houses snd turn thes inco
candidates for a :.rviving gisat. "1t's happened
in the retailing end +il industries - why not
herel”

Acquisitions slso presenc one vay of hesding off
legsl tangles vhen strategic sllisnces turn sour.
"Every US sanulfacturer is hgving to decide whether it
can afford to go solo or find a way of sharing the
cost of business by alliances or esrgars. [t seems &
safer course to buy up soms company vhen you look st
the recent legsl targlec of intellectual property or
ownership, like the MD~Intel scrap,” notes
Michsel Boss of Detaquest Inc. ia Ssn José,
Californis (Reprinced frow Llectromics,

L7 Septembar 1987, p. &b, copyright 1987, HcCraw—Hill
Inc., sll rights teserved)

The bdattle betvesn IMM snd Pujitsu ende

The grest dispute between the Jspsnese elececonics
company Tujirsu and the Americsn group I seems to
have been resolved., With the help of the American
Acbitration Associstion sn agresment has deen reached
which vill set out the form of ccapensation and
collsboration between thew.




The Japenene msnufacturer vas accused by Cthe
Merican firm of viciacing copyright dus "o the fact
that the Japepese group had wsed the OS compatible
syetems om its owa ccmputers. Fujitsu based its
defence om the fact that watil 1978 INM had wacketed
its softvare unpatented and it therefore had oo legal
protection undar copyright isws.

The arbitrators have decided that Fujitse should
pay a sem which has oot yet been fixed but which,
according to officisl sources, shosld be ia the regioa
of hundreds of millicas of dollars. 1Im emchemge the
Americsm group will remouace all the legal claime oa
cthe products sold by Fejitsu simce 1983.

For the sext 10 years, moreover, once copyright has
been peid, each compemy vill be sble to access
iaforaation o some 1,000 softvare programmes of the
other company. Bocth of them will be able to consult
the docwmentation regardiag the architectures of
products sbout to be created by the other. They will
also stipulate an sgresmest regarding the possibilicy
of using each other's opersting systems om their owm
exchines.

This vill seke it possible for Pujitse to develop
compatible systems, but under the strict coatrol of
IM. .According to the statements made by IMM, it has
the fire inteantion of seeing thet the directives set
down under the arbitrstiom are respected to the lecter
snd that any iaterference on the Japensse side is
avoided.

It wvould sees thersfore that the objective cf the
Arbitration Asevocistiom iu this loag dispute haa been
resched. It wanted, on the one hand, to ensure the
protection of IMM's copyrights sod, om the other, to
create the conditions for boosting world competition
ins the mmisframs sarket. (Bulletin IBIPRESS, MWo. 146,
12 October 1984)

Chip firm thwarts IEM clome clobberer

IM's sttempt to produce s range of uncloasble
personal computers may have been dashed on the rocks
vith the lsunch by US chip house, Chips and
Technologies, of & chip set for the bottos of the
range computer.

In April, IMM sansounced a nevw raage of four PCs
cslled Personsl Systes 2. It vas its biggest effort
yet to clobber the clones vhich had been taking an
incressing share of its busiuness. IBM had hoped that,
by using s good desl of proprietary hardware, it would
deter Che clomes.

But Chips is aow claiming it has cloned the chip
set for the bottom of the range Wodel 30, and that it
hss actuslly rated it 25 per cent faster. Industry
sources suggest that Chips is slso working on a clone
for the more up-msrket Model 50. IMM's version runs
at 10 MHs, but Chips' ~ expected to be introduced in
Wovember - is likely to rum st sbout 16 Hils.

Chips hss lined up two Luropean silicon foumdries,
3CS of (taly and Thomsoa of France, to provide locsl
sources for its chip sets. That will sllov Ruropesn
clone-mskers to buy Chips', chip sets vithout having
to pey the 16 per cent LEC cariff.

Setween 1985 and 19836 IM's profits plunged by
nesrly 27 per cent end profits fered even worse,
dropping by 36.8 per cent. The launch of the
"unclonable” PS7 was sn iwporctant strategic move to
dilterentiste its products snd stamp out competicion.
Its fasilure may have serious implications for INM's
future.

Chipe' president, Cordon Campbell axpects the P$2
to be 'the firet world-wide standard in the PC ares”.
To that extent the signing of Europesn foundries is o
hedge sgainet currency fluctustione which could sffect
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sargics wvhere ¢coés sre manswfactured in cae coentry
and sold in another. Caips slready uses six Japsaese
and two Americsn frundries.

Chipe is the fastest-growing compeny ic the history
of the semiconducter iodustry. [t was fowaded ia 1985
and has just closed its second year's tradiag to the
end of June 1987 vith revenues of $80.2 mill on and a
groes profit of $41.7 million. All cthe momey borrowed
to atart the company vas repsid im April i986.
(Electromics Veekly, 26 dugust 197)

Chij ers add to product lices
Sy EE% | —T3 E;Ey[n

The word “rropriatary” will be popping up a lot at
Incel Corp. press couferemces over the aext aine
wouths as Cthe resurgent chip saker embarks ca 2 aew
product blitz. The mew strategy, if successful, will
turn the Rillsboro, Oregoa—bssed Intel iuto a
predominsatly systems compamy by 1991, as well as put
it oa a collision course vith Digitsl Equipment Corp.
Intel believes it has fowmd a wey to minimixe its
exposwre to the violeat cyclicity of the semiconductor
business snd to Japamese competitors.

"“Ne are ouly isterested ia products we css rum with
for & long time vithout attracting competition,” says
€4 Slsughtcr, general msuager of the latel Development
Organization (IDO), who is in charge of beginning nev
businesses for Intel. The compsny epent over $100
willica to develop its )86 wmicro - su investment
comparsble vith that made by computer compsnies
developing & large-scale operatiag systea.

"When you spend that kind of woney, you do not vwsat
to sell your chip at $5", notes Slaughter, whose three
IDO divisions sre busy assembling a proprietary
architacture aroung the 386 that could prove to be a
potent veapon for Inte's biggest customer, IM, to use
im its battle with DEC to build corporate networks at
lacge commercial sites.

Intel’s Feastpath, a high-speed comtrol umit thast
lioks mainframes to LANe, peripherals aad other hosts
(such ss the VAX), was the first product chosen by IMM
for its ladustry Marketing Assistance Progras, snd it
hes provided the chip waker with a useful entrée to
the IS shope of large corporations. Exteasions to
this mainfreme comnectivity platfors and relaced
netvorking enhancements for the 386 will be smong the
nev products in the coming months. Company sources
add thet s oev version of Intel's supercoaputer, the
sassively parsllel Cube fasmily, will emerge nsxc veasr.

While soms compsaies are sttempting to broade.
thair product lines to balance losses ia what
Slaughter refers to ss & "no~profit contest for market
share vith the Japsnese”, long-tise leading US
chip~maker Texss Instruments has sosething such sore
radical in mind. If Incel's goal is to seek the
higher ground of a systems business, Dallas-based TI
is intent on finding shelter from the storm in the
softvare business -~ and, as vith Iantsl, the ubiquitcus
I could play s pivocs’ role in its plans. Siace
1976, TI has developed vhat is generslly regsrded by
expercs a8 the lsrgest single-image communications and
computing netvork in the world. Single imsge refers
to the fact that terminsle on the TI net csn gain
access to multiple users simultanecusly.

Today, T is pumping eillions of dollars a wonth
inco the crestion of expert system snd ertificisl
intelligence softvare that is being esbedded int» the
necvork to turn dats into useful informscion end
automste the semiconductor development process frowm
design to the Cime when the customized chip reaches
its destination.

One spin-off from TI's pioneering efforts in AL has
been a family of CASE tools that it ssys vill caable
typical MVS shops to teduce their spplications




development cycle time by a factor of five, and to
bring sbout a sixfold increase in softusre developwent
productivity. Early beta sites polled by DATAMATION,
such as Amn<o 9il of Chicago, have been very
eninusissti~ out cthe msev software femily, called
Informatiom Engic:ering Facility (IEF). A sew versica
of IEF for IMM's W custosers vill be fortheoming, and
IRt ~ vhich has asthiag compatsble ta IEF - aay eater
s joint warketing acrssgrwrni vith the chip-msker.

hip-wekers diversify
Ore.

Wicrocomputers

Network software

Betwork design and integration
Supercomputers

Motorola Imc.
Schammburg, Il11.

Callular switches via Codex subsidiary

Betionsl Semicoanductor Corp.
__Eu Clara

P0S terminsls
IM plug-compstible msinframes (msrketed by subsidisry
Mationsl Advanced Systems)

Texas Instruments
as

Actificial intelligence
Expert systews softvere
CASE tools

Fsctory sutomstion

(DATMMATION, 1 October 1987) (Repriated with
permission of Datamation® ssgazine, copyright by
Techoical Publishing Company, A. Dunn asad Bradstreet
Company ~ ail rights reserved)

1s U3 losing ASIC merket slsol

The spplication-specific integrated circuit (ASIC)
nsrket is considered by many to be the last bastion of
hope for US semiconductor ssmufacturers in their
battle with foreign coepetitors. MNow s report from
Integrated Circuit Bagineering Corp. (ICE),
Scottsdale, Arizona, shows that thres of the top five
vorld-vide ASIC suppliers in 1986 vere Japsnese firms
(Table 1).

Table 1: 1986 ASIC sales leaders
(Accomt for 41T of the totsl ASIC sales)

Rank Conpany Sales
()

1 Yujitsa 309
1 LSI Logic 190
3 NEC 167
& 34 150
5 Toshibs 120
6 T1 112
7 Ferranti 101
8 Hotorols 89
9 Signetice® 59
10 it 5i

* Does not include Mhilips.

According to the report, the top 10 1986 ASIC
vendors included five US manufacturers, but Zuropean
and Jspanese vendors sccounted for over 50 per cenc of
the top 0 sales volume.
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ICE forecasts that the average annual growth race
for ASICs will be 26 per cent through 1991; im 1991
ASICs will cisim one ocut of every five dollars spent
oa ICs. "However, profits for ASIC vendors are mot
assured, as there are seny pitfalls in the ASIC
warketplace,” says ICE's Desn Vinkelusa. “Iun one
example, plummeting prices caused by competitive
pressures forced msnufacturers MM sad MMD out of che
QI0S gate array wacket.”

According to informatioa from Vinkelmssn, MD will
sost likely be vaulted into the top five porticm of
the ASIC listing during 1987, dus to the company'’s
werger vith programmable logic device ssles lesder
MMI, who is currently wesber four.

“Surprisingly,” says Wickelman, “TI is currently
the ouly top 10 ASIC vendor to have significant sales
in three msjor ASIC categories - gate array, standard
cell sod programmable logic. Fujitsu and LSI Logic
have displayed market stremgth in bipolar and ONOS
gate arrays, tespectively. Neamvhile, TI asad VI
occupy the top 10 listing primarily becsuse of stromg
standard cell sales.” (Reprinted with permission from
Semiconductor Internationsl Msgazine, August 1987,
Copyright 1987 by Cahmers Publishing Co., Des Plaines,
11. UsA)

Fotorols cash for ASICe

Hotorols is spending millions of dollars to wia a
major slice of the growiag spplication-specific IC
market. So far its efforts have been wost successful
in bipolar gate arrays, wvhere it is the world's third
largest supplier. Mow it has trained its sights on
the ON0S gate arrasy and standard cell business.

At present Motorols csm offer up to 8500 gates
using & Z-microm HOIOS process. In December it will
introdoce products from 5,500 to 100,000 gaces which
vill run on a 1.2-micron three-lsyer metal process.

In standard cells the company has 1 hed its
firet core cell for application-specific
wmicrocontroller chips based on the 6805 wmicroprocessor.

It will execute the standard 6805 iastruction
set, seid Motorola’s Mark Shaw., The company will
offer support tools including an evalustion Loard, s
simylation wodel of che 6805 which runs on work
stations aad a 68-pin grid srrsy evalustion device.

To back up the product offerings Motorols is
setting up a netvork of design centres in Europe. The
UK centre is slready utablnlud in Aylesbury, and it
is currenciy being expanded. I d design
centres, including diltnbu:on vnll be appoinced
esrly aext yesr.

In sddition, Motorols is planning to qualify
Portsmouth Polytechaic and Leicester University (UK)
as approved trsinming centres for customers co learn
sbout Hotorola ASIC products aand the supporting
design trols. (Electronics Weekly,

16 Octaber 1987)

E32 opens its French vsfer fab®

Zuropesn Silicon Structures (ES2), the
pan-Curopesn chip company, opened its vafer
tabricstion in Rovsset in Che south of France which
produced its first silicon in SepCember, one yesr
sfter building vork begsn.

At the ssme time, E32 snnounced s desk-Cop chip
design system cslled Solo 1200. Witk it the systems
enginser can design & chip vithout making mistakes

* See alvo Microelectronics Monitor No. 23, p. 17)




becaves the system incorporstes aam expert systeam
called Design MNasmager vhich eliminates ervocs,
accordiag to the company.

From completion of the design E52 said it cm
- produce prototypes in two weeks. "We saticipste that
aost of our customars will be satisfied vith four
weeks,” said Robdd Wilmor, cheirmem of 8S2.

The compaay has completed 60 designs and is aow
designing st s rate of 200 s year with a finamcisl rwm
rate of $10 willion a ysar. Uearly a half of thst
figure is accoumtsd for by sales of software and
software~telated tools.

Vilmot ssid be is saticipating & design rate of
one & veek in 1988, a fimsmcisl rum rate of
$30-40 sillion by astumm of oext yesr sad bresk even
by mid-1989.

The compeny bas picked up its first desigr, woan
in Japsu by its partaer called 3est, 1 subsidiary of
Mitsui. Vilsot reckons the compamy has built the
largast custom chip (1.1 cs s side) the fastast
delivered custom chip (two weeks) amd has put the most
designs on ome wafer (28).

Wilmot reckons the compemy is already taking a
quarter of the full custom designs om offer in

Borope. He reckons that will de up to 30 per cemt
aext year. (Electromics Yeekly, 14 October 1987)

US makers chip in for & raid on the market

The tacs is on im the US to develop the first of
a nev generation of fully sutomated flexible
samufscturing processes capeble of meking & vsriety of
sicrochips. The aim is to restore the US adventage in
chip-meking im the face of cospetition frow Japsn and
South-Last Asia, but the use of such techuiques could
also help boost the efficieacy of US semufacturing.
L soch haiques are ualikely to be licensed to
forsign compamies, th: implications could be profound
not only for compatitore of the US ia Zurope snd Japan
but also for the aewly industrislizing coumtries such
as South Kores, Braxzil aad Chiaa.

The initiative vas launched esrlier this year by
Seniconductor Masufscturing Technology, s research
co-operstive prising 14 top US chip msnufscturers
including 1N, Texss Instruments md National
Semiconductor. Batween 30 and .. leading chip-makers
are sxpected eventually to join the estimsted $US 1.5
dillion veature.

Since the early 1970s US msaufacturing has besn
losing or:t to competition from Japen sad the newly
industriulizing countries, reaching s
408 132.3 billion deficit on balance of crade in
1986. The situation is particularly scute in
electronics, s BUS 250 billiom a yeer industry
employing 2.5 willion. Electromics is the single
largest manufsacturing sector in the US, bigger than
car manufacturing, serospace and steel combined.

The semiconductor industry accounts for only
7 per ceut or $US 17 billion of the electromics
industry's totsl ssles but, as the provider of the
basic building blocks, it is the key to success in the
esleccronics and msnufacturing industries.

The comparative advantage of the US ia
semiconductors vas huge in the 19509, 1960¢ end sarly
1970s, after which the trot eet in., I[ts share of world
snufecturing fell and by aid~1984 it lagged behind
Japen for the first time, & situstion which is oot
mpacted to change in the immadiste future, despite
Sashington's hostilicy towarde Tokyo.
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The US decline is partly becsuse of its insbilicy
to compete vith Japan sad South-Cast Asian economies,
vhich have adopted state-of-the-art sutomsatic
fabrication technigques to produce high voiumes of
high-yield sophisticated custom-designed chips at low
cost.

Japan's and South-Zast Asia's superiority rests
on the sanufacture of basic chips such as dynasic KAMs
which are set to be displaced dy more complex and
specialized devices.

This is particularly true for Japam, which has
iovested heavily to gain its present advantage ia
electronics. A Japanese company, MR Sewmiconductor,
boasts the world's e2st sophisticated sutomatic chip
plaac.

US imdustry analysts Dstaguest ssy for such a
plant to justify its $US 209 million iavestment,
sutomstion sust tramslate into lower costs through
higher yields snd reduced production time.

Hovever, Dataquest’s research ac the MS plant
shows that there is still room for improvement. For
the bigh fixed costs to be recovered within &
reasonshble time, it is crucial to rum such s plemt at
sesr maximmm capacity. However the plant is operating
at just over 50 per cemt capscity because of recassion
in the industry.

Dstaquest says that the ounly way around this
impasse is to move sway from the highly mschanized
fabrication plaat, capable of producing only a single
ot lisited uusber of prod—-:ts, to ome which produces s
variety of complex devices.

This is at the heart of Semacech's initiative:

o develop sev flexible msnufscturing pruocesses and
techmologies needed to mess-produce with low rejectiom
tates the types of specialist semiconductor products
which are presently aimed at specislized markecs sad
coumsnd high prices. The US is aiming to translate
into maacfecturing efficiency the last remsining ares
vhere it has a lead in electromics - innovation.

Semstech sims to develop the new menufscturing
process by the late 19909, but given the large
investwent required and an unprecedented call for
co-operstion betveen rivals in the scheme, the success
of the vanture is far from certaia.

Normally research groupe like Sesstech would
racoup their investment by selling their techoologicsl
koow-how under licence, even to foreign competitors,
but given the circumstances of Sematech's creatiom,
these conditions sre unlikely to prevail for seversl
cessons.

Pirst, SemaCech is a US-omly club. Second, half
of Sematech’'s BUS 1.5 billion investment is being
sought fros the federsl snd state governments, and
politicisas sre umlikely co allow technology psrtly
paid by csxpayars sad designed to restore compsrative
advantage in US msnufscturing induscry to be sold to
competitors.

Third, the US defence department sees the project
ss s wesns of preventing the US becoming dependent ca
Japen and South-ELast Asis for semiconductor products.
The Pentegon is likely to use its influence to demy
export licences for Semstach technology on national
security grounds.

A Semstech spokesman ssid: "The technologies
would be lic d to US ies not participsting in
Semstach, but it is not envissged that they vould be
licensed to compsnies outside the US.”




Sow widely svailable Sematech technologies become
will largely be determioed by the US Coverament. So
far wore than 100 site proposals haeve been received
from 36 State govermments smd Bev Yotk State is to
promote 2 $US 40 wmillion bomnd issue to support the
pro ject.

federsl Goveroment fumds have still to be
pledged, bdut the Senste bas proposed a bill to
suthorize sm initial BUS 100 million in aid.
Pentagon a firm backer, loager—-term support is
likely. (Scuth, November 1987)

Besting the booby trap in chip designs

It is seupposed to be less expemsive to build
electronic systess with sewicustom chipe, such as gate
arvays, tham with off-the-shelf chips. After all, &
wvhole printed circuit doard full of standerd chips can
often be crammed onto ome gate-array circuit. So why
do 50 meny systems compsmies comtinue to stuff circuit
boards with vegular chips?

Sich the

The resson is a booby trap, says Willism loesch,
president of Ikos Systews In:c. Nore than a third of
all gate-srray desigas sre flawed snd sust be redoms.
Worse, the mistske is oot discovered uatil sfter the
chips have been delivered. Simce s redesign tskes §
to 15 weeks, plus $20,000 co $70,000, many electronics
engiveers are scared of missiag the target date for
completing new products. The electronics industry
wotks wmder gruelingly short product-desiga cycles
that ave not very forgiving of delays. So loesch’'s
three-year-old Suayvgle (Csaliformia) company has
developed s 435,000 computer that is extressly adept
st testing gate-srray designs before they sre stched
into silicon. The Ikoe mschine, Loesch says, checks a
design 150 times faster than even s supercomputer can
do it. (Repriaced from the 21 Septesber 1987 issue of
Bus iness Veek by special perwission, copyright 1987 by
HcGrawKill, Inc.)

Second user equipment

Susmer brought s welcows period of pesce for IM
teers, sfter the unprecedented lsunch activity of the
first six months of the year. Since August there have
been oaly two msjor product un ts - the triple
cspecity disc drives and the 8750 swvitch - both of
which had been videly forecast.

Users have therefore had tims to take stock snd
calculate how best to develop their installstions.
The rasult hss been s major chengs io second user
equipment valoes, as published in Zconocom UK's latest

issue of The Guide to the Dets Processing Market.®

Most significently, the prices of JO&X
nsinframgs, vhich held fairly steady chroughout the
Eirst half of the year, have begun to dron sharply.
The top~end 3084QX, for exsmple, has lost s quarter of
its valus in the pest three sonths: users of thess
systems have seen their ssests depreciste st a rate of
£100,000 a month.

Sad aevs ‘or 308X users, Chen, but one can simost
hest the zlinking of glasses in Armonk. The rather
desparats policy of scrapping list prices oan the 30908
ronge, sdopted esrlier this year, sppears to be
beginning to produce the desired stimulstion of sales.

* Lach section of the guide is hasded vith s
brief narrative highlighting the me jor trends during
the quarter.

The guide is aveilable free from Ceonocom, London
UK. [Interested resdacs should contsct Margeret Bendor
on 01-98 8377,
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Ic also amans that users of 3090 systems have bad
aevs for their sccountaats. Ecouocom notes: "With
[BM scrapping the list price on 3090s it has aroused 2
teeling of uncertainty io the msrket place concerning
its second-hand vglue.

‘Nhereas before the market vas settling dowa st
around 75 per ceat of list price, suddenly Cthere was
uwo ‘list-price’ om which to calculate market value."

Econocow is for the first time adle to publish
market prices for three J090K models, the 150, 180 and

200. They range between 69 per ceat sand 80 pur ceat
ok the iast lisced prices.

The second msajor srea of changs is at the dottom
of the 4381 narket. The 4381-11 has lost more chan
half its value in the past three wonth: dropping from
£96,000 co £40,000 (compared with the list price of
£107,000). In contrast, the top end 4381-14 has held
its value ac £300,000, arownd two thirds of the list
price.

This presumably reflects the fact that shipments
of the 9370 range, smmounced last October, have now
started. With a performance rating of 0.5 to
2.5 mips, the 3370 overlaps the 4381 at the boctom
end, vhile st the tov there is no I slterustive
other thaa an entry-.evel 3090.

The Systes 3X msrket is the most active of sll,
reporte Econocom. The bdig change here is that the aevw
System 18¢ (smmounced in June 1986) are nov avsiladle
in sufficienc nysbers for Econocom to be sble to quote
going vates. 1Inese are sround 65 per cemt of list
price for small systems snd 80 per cent for large ounss.

Activity ia this sarket sector has sgain been
stisulated by IM price cuts. Other factors sffecting
user plans are the impending arrvival of the Systes X
successor (code~named Silverlake), and cthe long lead
times quoted by MM for upgrading System 36 Bs co Ds.

The fourth sarket ares shoving significant change
is in big discs. The lammch of the triple capscity
33805 camnot yet have had an effect - first deliveries
are due sbout now - but the various special offers
sonounced st the ssme time wust hsve had aun impact.

In addition, Bconocom observes, 1M is meking
spacial offers: "It seems that s volums discount of
3p to 10 per cent may be svailsble for a» smsll s
quentity as onel”

These developments have resulted in JISOE drives
falling sbout 10 per cent in value, with a
proportionsl fall in the goiog rate for the earlier A
and B series drives. Curiously, though, 3380D drive
vslues sre holding scesdy.

The older 1370 snd 3375 drives sre nov down to a
couple of thousand pounds spisce, vhile the 635 Mbyce
3350, announced is 1975, now sells for £150 - just the
thing to beef up an Amatred runn‘~¢ out of Viachester
capscity!

This issus of Econocom's guide contesins two new
sections. The first provides s listing of the
plug-compacible slternstives to IMM msinframes, from
Amdshl and Metionsl Advanced Systems. It lists msmory
and channel configuration options, processor cycle
times ond mips retings. System prices and vslues sre,
however, curiously sissing.

The wipe ratings, based 'n Econocom’s owm
resesrch, are out of 1.ne with those published by
other snalysts. Amdahl will be plessed with Cconocom
and NAS correspondingly .lissppoiited.

The second adaition is s section listing
sanufacturer and ssrket prices for MC VAX systems,
including pe: ‘pherals.




Zconacom observes that “as upgrades to the 11/700
cange b wore expensive relative to the value of

these mschines, more users are swspping out ... which
causes & lovering of the market value™.

Econocom is finding the VAX 11/750s snd 11/780s
are falling in value, and aow average just over s
quarter of the list price.

Surprisingly, Econocom is sble to quote market
prices for the 8250 md 8350, laumched just six months

ago. (Computer Weekly, 29 October 1987)

1V. APALIGTIONS

Acsdemic networks

Still in its infancy, the Europesn Acadesmic and
Research Wetvork (EARN), s computer commumications
oetvork, is now ewbarking on enforced independence
without the comfo-ting support of computer giant IMM.
EARN gust learm to live with the potentislly
disastrous tariff policies of somse Zuropean
telecommmications wonopolies, earning at least enough
income to replace the $15 million provided by IMM over
the past four years. Director Dennis Jemnings is
confident that EARN will stay the course.

Since 1984, EARN has connected sore than 2,000
computers in 20 coumtries, largely vith the help of
IM's determinstion to overcome wildly differeant
standards and ettitudes in the host couatries. The
netvork sow includes Israsl, Cite d’Ivoire and
Iceland. All msmbers sre also connected to US
research imstitucions through BITMET, s US computer
aetvork.

EARN's success is msanursd by its growth. In the
Federal Republic of Cermsny, for example, EARN craffic
has doubled every 10 sonths since the beginning. The
Federsl Repudlic of Germsny dats lines, which carried
2,400 bits per sscond (L.p.s.) st the outset, have
been largely replaced by lines carrying 9,600 b.p.s.
snd msy soon be upgraded to 64,000 b.p.s., slready
available in many other Ruropean coumtries.

But vho will psy the costs when IBM support rums
out st the end of 19877 EARN directors decided at
Wice in Msy to adopt ths "BITVET model”™ to fund the
lines connecting the verious countries. Under that
schems, esch user psys for the line leading to its
neighbour; the mewbers share the cost of one line to
the United States and the other line is psid for by
the Federal Rapublic of Cermany.

Because of huge discrepancies in the cost of the
international lines, hovever, saversl countries are
considering shifting their lines out of high-priced
sress such as the Federsl Republic of GCermsny and
Switserland. The United Kingdowm, for exssple, is
contewplating a shift of its lines from Zeneva to
Honcpélier, France. The Faedersl Republic of Cermany
may lose all but one of its five internationsl dsts
lines becauvse its charges sre so high. These shifte
are not expected to hurt EARN's performsnce.

Nor do most countries expect difficulty with the
transition to self-msnsgement. MNetvorks such as
SVITCH in Switzerland, JANET in Britain, SURFT in
Rollend snd REUNIR in frence vill continue to belong
to LARN. The only problem will be convincing funding
bodies to give support to the nstwork. ELARN direccor
Dennis Jennings is confident that all countries heve
estabiished & sourca of funde, at least for 1988.

One obvious tres for improvement is in EARN's
carrying capacity. CZuropesn resesrchers are envious
of the nev US network MGF net oparating ac
1.564 megabites s second. I[n Zurope, Jeanings says
there are "no plens” to upgrade LARN beyond
64,000 b.p.o.

One of EARN's wmost important tasks io the
transition is to tell vhether demand juscifies such
massive incresses in capacity. In some fields, such
as computer-sided design, the need slready exists;
but in areaz like the humsuities dewand vill depend on
how vell EARN csn sell itself. (Msture, Vol. 328,

27 Augus: 1987)

UK cargo sovement threatened by chaos

The world of import and export could be turned
upside down unless computer systews around the UK are
rapidly wodified to cope with new trade procedures
from January 1988.

From that date nev documentation will be aceded
to accompsny all international freight wovements.
Cargo processing is now highly computerized iam the UK
30 unless a loag chain of computers is modified in
time iaporters or their forwarding agents will have to
tesort to manusl psper systems. This will hold up
cargo at air and sea ports vhere delays could severely
demage their businesses.

Ve are very concerned that there are a
significant proportica of UK traders who are not
sufficiently prepared,”™ said Douglas Tweddle,
assistant secrecsry of M Customs & Ex~ise
Inspectoraste Division at the recent Worldfreight
exhibition, which is the industry's =sjor annusl
get-together.

Delays could be cousidersble. In the days beiore
electronic customs entries, clearsace of cargo at
Felixstowe port took 24 hours. Today with direct
trader input clearance takes four hours.

Custows is concerned that it will be swamped with
vork if eleckronic processing fails, sand air sad ses
ports will become congested. "Custows & Excise does
not have the resources to deal vith everything
manually,” says Tweddle.

The changes are psrt of a plan to standardize
trade procedures between EEC countries. A nev tariff
for classifying goods will becoms stsndard snd the
Single Administrative Document will replace the
different forws used at present. (Computer Weekly,
29 October 1987)

Paralysis trestment hits the market

Several years ago, a potentiasl breakthrough in
the trestment of parslysis aired on 60 Minutes and was
the theme of s TV movie. A tesm at Ohio's Wright
State University had demonstrated that electrodss
fired by computers can cause paralyzed wuscles to
wove, raising hopes that people with spinal-cord
injuries might valk sgain.

Now, Computerized Functionsl Electrical
Stimulation machines are being msanufacCured sad
marketed by Therspeutic Technologies of Alphs, Ohio.
Paralysis victims pedsl the exercisers; a
sicro-computer receives feedback trowm sensors in Che
machine and controls the electrodes’ firing.

Tvo systems sre avsilable. The $36,500 REGYS I
(Rehabilictetion Exercise Cym Systew) is most commonly
used in hospitals under a doctor's supervision, The
$18,800 ERCYS I, wvhich is suitsble focr home use, can
be controlled by s handicapped person. The compeny
has sold about 123 ERCYS machines after nesrly
18 months on the asrket, snd about 65 RECYS models
since Decembar 1984,

The machines have not tsken off ses quickly as
Therspsutic had hoped. Because the technology is so
revolutionary, insurance companies have been slow to
spprove trestments using the machines, says a company
spokassan. In response, Therapeutic set up its own
office to process insurance clsims. The company
expects better scceptance of electrical muscle




stimulation ss wore insurers are exposed to it. (High
fechnology Business, Septesber 1967, p. 11)

AIDS database available

A database covering docomentationm oa AIDS
(Acquired Immune Deficieacy Syndroms) has been
produced by the London Bureau of Hygiene snd Tropical
Diseases. The database, vwhich is available on
Dats~Star, coataius bdibliographic cititions ead
abstrects. Its main source of informstioca is the
joint collectioa of journsls, proceedings, reports and
books of the Buresu of Hygiene and Tropical Disesses
and the london School of Hygieme and Tropical
Wedicine, vhich publish over 1,100 journsl titles
world wide. Subject areas include the coantrol,
transmission and trestmsnt of AIDS and other related
human viruses.

The database, however, suffers from a chromic
shortage of funds, and expsnsiou plans bave had to be
temporarily shelved.

For further informstion om the AIDS datsbase, snd
how to access it, contact either: David Simmous,
Bureau of Bygiene amd Tropical Disesses, Kappel
Street, London WCIE MY, (K (TP s-1-636-8636);
or Daniele Scherf, Data-Star, Lempiastrasse 18,

3008 Berne, Svitzerlend. (TPe31-659-630)

Information source: Informstion World Review,
Mo. 13, March 1987. (acCCl etter,

S Septesber 1987, p. 2)

Informatics enters the fiald of phsrmsceutics

A agw generation of systems very similar to CAD
{computer—aided design) used in industrial design,
will open new horizons in chemical resesrch and ensble
cesesrchers to reproduce, on a2 computer screen
three-dismmsional figures of molecules of spacific
substances to be examined.

The examinstion of moleculsr etructures is
generally very complex. The sanual reproduction of
thoussads of rings of & chain containing specific
atoms takes s very loag time, especially when the
structure of the molecules of orgsanic substaucee has
to be wdified or at least handled. Such wodels can
be construcred fairly quickly however vhen software,
especislly designed on minfremes, 15 used.

Another advantage offered by computer
spplicstions is that of being sble to store the dats
concerning the crestion of these nev substances as
vell as other informstion (such as experissntal dsts,
description of the properties of the substances wunder
examination or of other similar substsuces, the
resulcs of clinical tests, stc.) thus facilitsting
their snalysis.

In the ares of genetic engineering, in
particular, aev computerised instruments sare being
quickly developed snd integrated in order to help
separate sad sutomaticslly ideatify coeplex molecules,
such ss those which sske up the DWA chain. The
processing snd storing of dsta enable the resesarchers
0 conclude experiments in ¢ few hours wnich wouid
have othervise rrauired mounchs.

Nev computerized syetsms sre used ever more
frequently by pharmsceutical companies for the
processes of fermenting, synthesising or separating
substances in order to expand production capecity and
therefore the spplicability of asdications on s largse
scale. {(Bulletin IBIPRESS, Mo. 149, 2 Novesber 1987)

The [talian textiles sector snd how it is changing

In 1986 [taly invesced $US 5.3 milliom im
computerized tools and systems for product om coantrol
and management. This figure is expected to increase
an aversge of 28 per cent in 1987-1988. Autowation is
woviag into eore and more sectors and is gradually
revolutionizing the world of textiles. It is oo
longer the simple, Cediocus and msmual tasks that sre
being automsted today but also the more intelligent
ones. The cowputer is as involved in production sad
design as it is in the finished product snd its
Aistribution. For some sajor textile firms the
computer system is alresdy a genuine production
techaology vital to the dasily rumning of the firm.

Applications sre sultiplying in the field of
rextile production countrol sod these systems are
developing considerably both in the spimming and in
the veaving processes, etc. Costs, on the one hand,
are cut enormously snd busi es have b fully
avare of the enormous benefits that sre to be had from
knowing sanalyticslly how productiom is progressing.
Production control also offers other possibilities of
ueing informstics vith the developwent of software for
production plaaning, for making the best use of
resources as well as for real-time stock mansgement.

Computer-gided design is one of these
technological innovations of isportance to the textile
sector. The advantagus, economic ard strategic,
derived from the possibility of creatiang designs and
variations of the same in the shortest possible time
and at a reduced cost are such that a mass
distribution of this type of system is expected.

As far ss msaufscturing process control systess
sre concerned, a constant effort is being made to find
nev sensor devices wvhich may be capeble of making
cartain textile characteristics objective and
controllable, s task which previously required the
evalustion of sz expert. (Bulletin IBIPRESS, Mo. 150,
8 havesber 1987)

Monsoon dsting depends on Cray

Jlhe project to schieve sccurste forecasting of the
strival of the Indian monsoon sesson - which wvould be
of great veluve to India's farmers - is falling behiad
schedule. And Indisn scientists sey the reason is the
United States’ refusal to supply the supercomputer
they want.

The joint Indis-United States woasoon forecasting
project is already five yesrs old and the need for a
supercomputer to desl with the enorwous quantity of
dets that hss accumulated was recognized in 1984.
Afcer s study of the programme’s needs, Indisn
scisntists st the Meteorologicsal Department ssked to
purchase one of Cray's top models, the X-MP-24. The
US side respondad by offering the Cray X-MP-14, &
slightly less sophisticated version, even though the
original choice hed been mada sfter consultation with
the US State Department.

Politics! analysts in MNew Delh: belisve thst the
possibility that Indis sight use the supercomputer for
defence research, or even thet Zhe technology sizht
reach the Soviet Union, hud slerted hawks in the US
State Depsrtment snd the Pentagon. The State
Department points out, however, thet [adis is che
firet country to be offered s machine ss advanced as
the X-HP-1é.

An [ndian technicsl mission is now once wore
rfe-evalusting the project’'s naeds to see if they can




make do with the Cray X-MP-14. If not, they may have
to coansider the purchase of a Jepanese or even 2
Sovist supercomputer, slthough opinions so far are
that oeither couatry prod: a ter to match the
Cray. (Mature, 6 August 1987, p. “3)

Supercomputers come down to Earth

When a dicycle hits & Volkswagen Golf car the
outcome may seem obvious. MNot, however, if you sre an
engineer trying to design s car that mitigates the
effects of such a calsmity. Until recently, =he
aasver to questions like this could be found ouly by
rusning 8 bicycle into a car and filwming the results.

The test would normzlly only be done ounce and it
would probdly take a few wveeks to set up, record and
anal puters tuned to nrfm
the lillmu of stress calculations involved in such a
peroblem as quickly as possible, ensble the collisiom
to rerm again and again at different speeds and
sagles.

ers,

The trouble is that computers capsble of
ing an event like this cost betveen $5 millioce
-d $20 million (ebout £3 willion to £12.5 milliom).
Until aov, only large orgsmmizatioas such as oil
companies, nuclear resesrch establishments, weather
buresyx and the military could afford them.

The picture is chenging. Cheaper supercomputers
are being mass-produced. Last week, Coantrol Data of
the US brought out as air-cooled anusber-cruncher based
on the ssme technology used in its larger mschines,
but costing less than $1 sillion snd without the
cumbersose liquid-nitrogen refrigeration rqntcd by
the biucr wachines. Although the computer is
27 times slover than Control Deta's most powerful
sachine, it is still a supercomputer, sccording to the
American Depsrtment of Energy.

The computer’'s centrsi processing units coasist
of s single printed-circuit bosrd with 240 chips
wn it, srranged on &4 different layers. Cooling,
to 77° Kelvin, doubles the performsnce of the
chips.

The ETA 10 P ond ETA 10 Q cosputers sre the first
supercomputers that can be opsrated as thocgh they
vere ordinary business machines. The trouble is that
supercomputer applicastions are being held back by lack
of software. The 312 different supercomputers
currently in use shere fev programes. Soes 70 per
cent of the softvare evailsble has been specislly
produced for individusl mschines.

Suitsble programmes sre in such short supply that
the behaviour of the Screm jet, s craft intended for
use vithia Larth's atmosphere and outside it, is being
modelled by a programse oviginally designed to study
gas flows in space. (This first sppesred in New
Scientist, London, 22 October 1987, the weekly review
of science and technology)

CML comes to construction

Computer Aided Materials Evaluastion (referred to
as CAME) represents s groving service to the
construction industry, primerily because of the
technicsl sdvances snd cost reductions made in the
ammufacture of small or sicro~computers and their
associated equipment. CAME gyscems csn be used
extemsively for cthe ssnipulation snd analysis of both
existing sad generated dats, quality and test control,
wodelling and life predictions.

# paper presented to the UK Institution of Civil
Enginmers by W. Creig, on Exscutive Officer with
Harry Strsagev Ltd., and W. Trigwell, Technicsl
dirscror of Testwell Ltd., outlines the general
principles of such CAML systems, paying particular
sctentivn to msterisls sndé dats ssnipulacion, analysis
and dats lcq-;in’tin as vell as test control msthods.
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Materisls maunipulation and anslysis is studied
from four basic standpoints: evslustion and data
wodeiling; statistical anslysis; quality assurance
and quality comtrol.

Cowputers can be used to perform a very valusble
function in evaluating the effects of comstituent
properties va the end-product, the statistical
analyses of the test results snd all aspects of
quality coatrol. The source of the data fed can be
obtsined either froe standard tabular sateriszl or from
specific test results. However, & prerequisite for
the design of such progremmes is s sound understanding
of the underlying watarials technology and service
conditions.

The purpose of sn application say be either to
optimize cost or to sscertain such characteristics as
strength, drying shrinkage, heat evaluation etc., amd,
since innumerasble factors may affect the end result,
the possibilities are fsr too extensive for msaningful
evalustion by msnual methods.

In the case of a concrete mix, for example, the
aggregate (source grading, shape, texture, porosity
and dursbility), the cessat (type, content, source,
compoeition and strength), the water (content and
impurities) snd the admixture (dosage, performance and
composition) represeat only a fraction of the
poteantisl varisbles. Others include the effect of
temperature, mixing, trasnsportaction, placisg,
compaction, quality of workmsanship and curing. Such
varisbles slso cover the possible comstraincts in
weeting the objective functioas of dursbility,
strength and workability of the concrets.

In the area of statistical snalysis cowputers
come into their own by their ability to rapidly
msaipulate numbers from an initisl set of eantered
values. Typical exsmples sre: probsbility testing;
estab’ishing charscteristic values and component
varisbility; setting production targets and equation
solving.

Regarding quality assurance and quality comtrol,
in compsrison with manusl mstbhods cosputers can cut
costs and time as vell as facilitsting preveative
action by shortening the control cycla. Corrections
can be wore detailed and larger sources of data cau be
included. CME's most important festure is thac dsts
can be used, stored and retrisved to grester benefit
then the primary purpose.

The section of the paper desling with dats
acquisition and control systems embraces the
principles of dats acquisition; CAME snd control
systems, test specimen, test.ag devices, data
recording snd analysis and finally, verification.

Data azquisition by manusl sethods can be best
illustrated by che use of an exsmple, ssy, ssssuring
deflection in a test pile. The procedure involves
fixing disl gauges inm position; regular visits to
site; reading gauges; recording dats seen and
calculating, or translating, the resdings into units
of lnrad snd settlement versus tims,

Computerized dats scquisition follows s similar
routine but replaces the opticslly read disl gsuge
wvith electronic sansors. The converted digital signal
is incerpreted by the computer and traneferred to an
sssigned memory for storsge.

CAME is also en invsluable tool for controlling
and monictoring tests designed to obtein data on the
endurance of macerisls. The testing systems used
comprise the test specimen, the tescing device, dats
acquisition, s control systes and the finsl recording
and snalysis of the dats obtsined.

The test specimen plays sn obvious role and care
in design is necessary if resliscic results are to be
obtained. An important factor to take into account is




the icherent ssterial varisbility which will determine
the number of test ssmples required to permit
confident use of the test results. It is alkso
essential that the test device has adequate mechamical
stability and is suitably protected from any
corrosive, or hoscile, madia.

Control systems use the data acquired to compars
and adjust the test parsmeters accordiang to the
criteriz established in the programme. Simple
starting and stopping of such functions as vater
spraying cam be controlled through digital
input/output lines. Another advantage of CAME systems
is the capability of the computer to collect and store
dats in readiness for analysis at the conclusion of
the prograsms.

A system of verification wust also de
incorporated. This means that the progrisme must
parmit chacks to be made for amy illogical occurrences
vhich imply that the calibration of aay analogue or
digital conversiocn system is as important as the
calibration of the semsors themselves.

The paper continues with a review of performsmca
evelustion in which it is stated that, ia order to
construct s satisfactory structure, it is necessary to
understand hov material properties say be sffected by
fabrication techniques mad exposure to the conditions
of service. The design problem of materials
selection, it says, cequires & knowledge of the
secessery mechanical properties; the envisaged
consituctional processes; the achieveble level of
cuslity and the predicted service couditioans.

That life prediction of a structurs, amm isportant
part of performmnce evalustion, can be obtained by two
possible routes. In both cases details of the
significant service coaditious sre essential.

Given this knowledge using the first route, life
can be predicted testing the materisls used in a
sanner vhich accurstely teproduces Cthe service
conditions but on sn sccelersted basis. The degree of
sccelerstion practicsble is limited by the dependence
of the primery sode of degradstion on resl time.

The second eethod of predicting service Life is
to tske the same set of service conditions sand ihemn
add the meterisl dsta concerning the relevant
properties asnd resistance to enviroumental fsctors
plus an analysis of the particulsrly sensitive asreas.
By combining these three inputs through cumslative
damage models, service life cen then be predicted. In
both cases though it sust be emphasized that the
relisbility of the result is obviously emtirely
dependent on the accuracy and validity of the iaput
data.

The growth of CAME systes has been made possible
for twvo reasons - the reduced coet of sicro-computars
and their incressed capsbility. The asuthors consider
it to be s fsst-moving snd exciting technology.
EZagineers, chey say, can look forward to more reliadble
and comprehensive msterials dets derived from the use
of this technique. (African Technical Review,
Septaswber 1987, pp. J1-32

Microcomputers in construction

oo With the advancement of sicro-computer techaology
sad relsted software, computars srz quickly becosing
one of the newvest and wost vglusble toole in
construction, WMot oanly canm they sid in bookkeeping
duties, vord processing snd accounting, thay cen also
be of great help vith design, bidding, inventory snd
management of constructionm of projects. It is
becoming an essentiel tool for s contrector in all
phases of s construction project. Lt will noc be
considered optimistic to etace that vithin s fav years
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the computer will be ss important to an Ilndian
contractor ss & coacrele mixer or & truck. ...

The smsllar construction firms, previausly unable
to sfford mainframe systems, can oow start utilizing
these modern managesent Cechniques for a modest
investment in equipment sad progrimmes. For the large
coustruction companies who probably have saianframe
systems sliready in use, the micro offers the
opportunity for s more competitive mesns of project
control on sesll- to ssdive-sized projects.

Another uwique advantage of & wicro is the
capsbility of stand-slone operation with ao oeed for a
processing link with any other system. For a
constructiom project this stand-alone adility of the
uicro is perhaps the most important advantags of all
regardless of remoteness of comstruction site or
type. ...

When we talk of usiag computers as s tool in
sophisticated wodern project wansgement techuiques snd
systems, cowputerized scheduling using the criticsl
path athod analysis is generally recognized as the
first and most useful of our wodern project management
tools.

In addition computers can be used in other
operationsl project mansgement fumctions such as
materisl tracking, cost coantrol, work mssuresent
etc. Todey several software vendors have packed
together sll the different functional programmes to
give a complete project cootrol system, which offers
the project ssnager computsrized coatrol over all his
functions.

Computerized project scheduling is today s
practical snd financislly viable option for virtuslly
every construction project, thanks to the rise of more
flexible and powerful sicro-cosputers sad
corresponding softvare which has slready ended the
domination of large computers in project ssnagemsnt.
Todsy becsuse of relstively low cost and ease of using
micro-computers as cowpsred to largs mminfreme
computers the benefits of ~omputer scheduling cam be
realized. The benefits or advantage of
micro-computer—based project scheduling is the
compsrative esse vith vhich schedules can bde updated
to reflect actual performsnce, chsuge orders or the
potential impact of additionsl work on the original
programme. It is not that project scheduling cammot
be done using msnual sethods. At the initis] stages
of setting up the network it does noc take long but
the problems reslly start vhen you have o updste the
schedule. ...

The complexity of the job aud the usefulaess of
updstes really determines vhether it is worth using &
schedule. If one creates s single programme and
sticks o it tight through the job, then it would aot
be vorth putting it on the computer. Updating is
vhere you see the benefits of compucerisacion.

Many versatile project-scheduling software
psckages are avsilable todsy, intended for either
planning short-ters high—intensity projects, or use by
senior ssnsgement in preparing project outlines or
scheduling large projects involving sore then
50,000 accivicies, Besides project scheduling msny
sophisticated packages asllow you to do ocher plsmaing
and cost-cootrol functions, like resource planaing and
levelling, progress cost reporting, baseline tims and
budgec comparison etc. Listed sre some of the popular
integrated project sanagsment softvare frow micro
computer in the order of their ease of use and
sophistication: Pert master, Microtrack, Quicknet,
Plantrsc, MS LI and Primavers Project Planner, Sowe
Indian softvare cospanies have slso released Cheir
softvare fo: project scheduling like Wipro's
lastaplan, SPA's Pert etc.




Almost sll of the adove listed software geaerate
standard required reports amd graphic oetwotks.

Perhape oue of the biggest areas in which a
computer can help a coatrsctor is in project
estimating which is, of course, time-counsuming and
often a less than totally sccurate procedure. This is
exactly the kind of wvork st which s computer cam excel.

The two biggest demefits from computerized
estimating are productivity sad accuracy. Ouce a
pacrticular system becomes familiar, a bid caa be
prepared in half the tise or less them it takes using
ssnual sethods. T.is can reselt im imcreased )
productivity which in turm css briag more work for the
firm, either becswse estimacors will have eore time
for fime-tuning so their seccese ratio iwproves, or
simply because they cam bid more jobs. Accuracy is
greatly echsaced. WMot oaly are sathemmticsl errors
eliminated, but the more sophisticated systems greatly
teduce the prospect of omitting sn importsnt cost item
or making errors during take-off of materials.

Depending upon the complexity ssd purpose,
construction job estimsting cas be categorized in two
categories: one, estimating weing spresdshests, and
tvo, estimsting using specislity software.

Most pecple today sre familiar with
spresdsheets. Today they are widely used for
sccounting, financisl modelling, decision anslysis sad
other spplications, but they can be slso used with
fairly good success in estimating comstructioa work.
Spreadsheets such gs cisicalc or integrsted
spreadshest dats dase programmes like Lotus 1-2-3 form
the cheapest cowputerized estimsting packsges. They
uay be all that will be required by firws bidding
relatively small nusber of coatracts, for which
schedule of quantities sre availsble, or by fires that
esubcontract 8 significant portion of their work-load.
An electromic spresdsheet quickly recslculates the
cows and colusms of figures vhen s single item is
changed, for exsople - aan estimator csn quickly see
how a chenged masonry vork rate, or & varistiom ia
subcontractor’s price, affects the overall bid.

Iu the simplest form spresdshect estimsting can
be used in the fiasl phase of tender prepsration to
access different pricing options. As an estisstor
becomes familiar vith working with spresdsheets he can
easily develop vorksheets that he uses regularly and
fits his needs. These worksheets are genearally called
“templates”. These templates are built up with cost
informstion snd calculstion inetructions, sre stored
in floppy disks or hard disk, recslled vhen needed and
ficted out with figures for the job under
considerstion.

The sdvantage of integrated spresdsheet dsta base
softvare is that s large quantity of informstion
including the spreadsheet template and current cost
informacion cen be stored in the dats bese and easily
cetrieved by the spresdsheet progrsmme without
juggling disks.

This form of computerized estimating lacks the
pover and sophistication of the specialist software,
but is cheap, flexible, snd requires s relscively
oshort learning period.

The other category that estimstion softwsre falls
into is the specislist construction cost-estimsting
softvare. Most of these softvare use integrated dsts
beses tn sctore informstion on structural componencs
and item costs, These programmes clsim s certasin
leval of flexibility sllowing tke estimstor bath to
define the items in the dats basse (catslog) sad design
its operating method to confirs with hie or her om
estimsting practice. The wore poverful prograsmes
allow sn estimstor to prepace sseemblies of regularly
used structures, saving timne spent repesteadly entering
similsr informstiom. Reporting capabilities of the
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programmes vary tremeadously, but wost will prodece at
least 2 bill of waterials for the project deing
estimated. Soms can break Chese reports dowm inte
basic labour, waterisl, equipmest amd subcoutract
teports, and locatica details, aiding resowrce
allocation and msterials orderiag whea coastructioa
proceeds.

Estimation usimg speciality softwvare can be a
little more expensive than spresdsheet estimatioa.
The cost of estissting software ia the US varies from
under $3500 for basic spresdshect, to well over $5,000
for the most powerful programmes and their telasted
hardware. Some of the very popular esti=ating
packages that are used the world over are Estimator,
Quick-Est, Estimmtor II sad Estimatiag Pro. HRacently,
soue Indisn software compamiss have also relessed
specislity escimstion softvare in the serket which csa
be looked iato.

Virtually all the estimetisg softvere om the
sarket today is designed to rum o computers vith
NS-DOS operating system used oo the IMM persomsl
computers and the so-called competibles, while some
programs ace alseo svailable for computers using CPM
sud other operating systems. ... (The Ecomomic Times
of India, 23 July 1987, page IV)

Feats of clay

Thirty years ago the Potteries vas s clearly
identifiasble region in the Midlamds, a handful of
towvas clustered around Stoke-om-Tremt. Almost sll che
potteries have nov been taken over by just a handful
of firms, principally Royal Doulton and Wedgwood.

Royal Doulton has been in the Potteriss for st
least two centuries but has been a —zlative latecomer
to informetion techvology, gettiag its first computers
in the early 1970s. Today its primcipal system
supports 100 on-line terminsls at s dozen differesat
sites - formerly the factories of the smsller firms it
bas svallowed up over the ywars.

Running oo an ICL 2966 ssinfreme, the system
provides all the stock comtrol, order processing and
sales systems for the 12 locations. A DEC Vax 11/780
rums the finsncial fuactions such &s ledgers and
payroll. BRoyal Doulton uses little packaged softwvare
on its msinfremes. Hesd of group senagemnt services
Roger Willisws says that the firw had to develop its
own stock snd order proceseing sytems as it could not
tind anything suicasble.

e has & staff of around 50, eplit roughly half
and half betveen development staff and computer
operators. All are bssed st the cospany’s premises in
Stoke-on-Trent. The eschines sre up 14 hours s day,
seven dsys a week, providing on-line systems during
the day and running batch housekeeping vork
overnight. The development staff is msnaged by three
project managers, each in chergs of gight people. ...

The department has receatly converted from the
ME to the WL ICL operating system for ity newv ICL
Series 39 msinfreme. This is used exclusively by
Roysl Doulton’s retsil division for warehouse, stock
control and point of sale systems. ...

Roysl Doulton also uses s largs number of
sicro-computers as end-user systems, mostly the
ubiquitous IIM~PC and soms P8$2¢, in its 12 factories.
The 60 wicros run eoetly pecksged products for concrol
of production work and fectory performsace
sonitoring. ... (Computer Weekly, 10 September 1987)

Sensors detece where lightning strikes

Cartsin systeme using netvorks of eensors have
been developed both in the United States and Lurope in
order to locate vhere lightaing strikes snd to better
understand Cthis phenomenon.
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One of these systems, designed by the firm
Meteorage-Framklin, has jest been installed on Freach
territory. The semsors vecord the long magnetic vaves
vhich are ewitted esch time lightaing is produced
between & clowd sad the Earth, sand mseasures the
polarity and the intemsity of the electrical field
crested by the lightaing.

They are aisc capeble of locating, thamks to the
American software, the poist ou Earth where the
lightaing has struck vith iom of from ome to three
kilomstres over & field of )00 kilometres.

This data cam be very weeful to, for example,
forest remgers or fighters. Already ia the United
States tirefighters are wsiag this type of system ia
order to keep them immediately informed on sreas of
the forest vhere lightming has struck amd where a fire
is thersfore most likely to stsrt.

Over the mext fev years, the various statistics
collected on the locatiom of lightning will eosble
data to be provided oa vhers lightaiag most oftem
strikes sad therefors emable decisious to be taken om
setting up wev imstallations which sre particularly
geared to this phencmenca.

Comsteat surveillance snd cbservation of the
lightning is completely mev ia Francs and will
certainly provide msteorologists sad envircmmentsl
specialists with sew kaowledge. (Bulletis IBLPRESS,
Wo. 143, 20 September 1987)

A part of Switserlemd is computerizing its land
!!‘l«l e

Siewens’' Sicad system, sa informstioca systes for
grsphic applications in the field of eunergy
distribution, ssssuresent sad plamniag, has just been
chosen by four municipelities ia Vest Lsusamms for the
competerization of ite laud registry plans.

This systes is usde up of & 7510 computer vith
6 mb centrsl asmory sud 0.4 mips power. The computer
has a talecommmicstions processor to which two
grsphic stations snd slphsmumricsl terwinals ars
connected.

This iafograph systes coatains all the necessary
instructioms for csrtography, the land register, che
consolidstion of land holdings, the distributiom of
energy snd ragionsl planning.

It will tske several years to introduce the
different dats iato the system but once the basic lsnd
register is digitized menuslly it will be very simple
to update and the time to retrieve the data or carry
out recounsisssnce vill be reduced.

Through this system, the land registers can be
kept continuslly updsced, efficient and cowmplete.
(Bulletin [BIFRESS, No. 142, 13 Septesber 1987)

Laboratory imetruments

Time vas vhen the test sud essesuresent needs of
slmost every engineer could be sstisfied by an snalog
oscilloscope, & Laadful of msters, some signsl
sources, snd the like. Thess laborstory iastruments
still do yeoman's duty ou msny s designer’'s beuch end
in the field, but aever geer such as logic snslysers,
digitizing scopss, sad srbitrery weveforas generacors
ate crowding them. Wov many more types of laborstory
instruments are compsting in s ssrket vhere growch is
slowing.

Vhile the slack user demand that pervsdes the
electromice industry is a comtribuctor to the slowdown,
the driving force is sev techuology that dessnds nev
kinds of TiM equipment. Ae users iavest wore sad more
aoney in compucer-sided design and engineering
systems, sutomsted test equipment aand other

developmeat and test systems, laboratory iastrumeats
have been left in the lurch. These developmweats will
contiaue to shrink the traditionsl laboratary
instruments' share of the overall T&M market.
Moreever, incresses in future spending oo all forms of
coaventional Tt equipment - including the newer gear
such as digital analysis systess - will be small
compared vith spending oa factory sutomation networks
aud other aev forws of TIM systems.

Is other vords, lsboracory instrusents sre being
squeezed ioto & smaller share of the overall market
and sre begimning to experiemce relstively low groweh
rates. Yet, some of the old lime instruments are
boumciag back, rejuvensted by aew techumology: che
aecilloscope is the prims example.

In the billion~dollar scope sector, two stromg
growth paths have emerged, botk reflecting
technological advancements. The first iacludes
iastruments with band widths vell sbove 100 MEz, which
is the performence needed to keep up with continuing
iacreases ia semiconductor-chip performsace. The
sccond is in digitizing oscilloscopes. Digitizers -
also kmown as digital-storage scopes - sre hetter
suited for sdvenced development work because they
store vaveforn dats sad cam process, recsll, and
conpare chis vavefors data. For instance, some gew
models contain fast-Fourier-tramsfora processors to
operates in a spectrum-mmalyser mde.

for scopes under 100 Mliz, the focus of the
competition is price, sud Lov-cost sodels are moving
into the market ia force. Much the same kind of price
competition is shaking the market for logic analysers,
the other iastrument widely used to debug
microprocessor systems. There bas beea little
incentive to push snalyser pecformsnce above 100 MHg,
& speed that suits most microprocessor system
development. However, several ias have p
beyond 100 MHz to sset the requirements of systess
being buil¢ with today's very fast esitter—coupled-
logic chips and the parts eserging fros the Pentsgon's
Very Righ-Speed lategrated Circuits programme.

nad

Laboratory instruments also sre evolviang iato
sultifusccion units that sre in themselves smsll TéM
systemss. Another important force for change is the
applicationspecific IC. ASIC designers have been
using logic anslysers snd other conveational
instrumencs to verify the functionslity aad
performsuce of prototype chips. But since that is
cumbersome sand Cime-consuming, high-end logic
snslysecrs are evolving into larger, swerter digicsl
snslysis systems for developing ASICs and
sultiprocessor systems. And the need for software
commonslity from the laboratory, through factory and
field cesting, is being addressed by 2 variety of test
systems, as wall as by instrusente based on the
personsl computer. ...

Last autuen, Hewlett~Packird Co. resched s
single-shot bandwidth of 250 MRz in & new digitizing
scope series, the HPSA1ll. Other scope mskers vwill be
hard put to keep up, becasuse the Pslo Alto,
Cslifornic, compsny developed bipolsr flash converters
thet digitize st 1 megssample/s, gsllium arsenide
track~and-hold circuits, and s 1~-GHe surfasce-scoustic-
wave oscillator.

Another laboratory-instrument poverhouse,
Tektronix Inc., of Beaverton, Ore., pushed its
proprietary charge-coupled-device technology ianto the
sultigigasample-e-second range. CCDs can capture
taster single-shot transients chan conventionsl
digitizers. However, they do inCroduce a readoul time
delay vhere flash converters do ocot. TekCromix uses
CDs in cthe digictal sodels in ice 11000 family of
1-GHz scopes, which also includes saslog wmics.
scopes expand to 11 chennels, with 8 selectively
displayed - twice as many as previous scopes.
David White, the Tektronix sarketing sanagsr for

These




laboratory instruments, says such instruments have a
bright future in ASIC developsent work because they
can be used to tune CAE sisulation wodels by feeding
back high-resvlution parsmstric smd pim-to-pin skew
masurements to COmputers.

Added fumctionality is also vinniang converts to
digital storage scopes. Recently, Prime Data, s
San José, California, market researcher, looked at the
competition between analog and digital scopes. It
found that, vhile amalog scopes still outsell
digitisers 1:1, their smnual growth rate has dwindled
to about 1 per ceat, compared with 26 per cent for
digitizers. Analog scopes have higher resl-time
bandwidth at any price/performance level, and they
save the cost of flash comverters, recording semorias,
and other high-speed digital circuits. But because
digitizers store vaveform data, their users can look
at vaveforms before trigger events, as well as after,
and can compare stored waveforms and procsss the
stored data.

Digitizers are capable of bumping other
instruments, such as spectrus analysers, off the test
engineer’'s bench. A new portable unit, the 40%, from
Ricolet Instrument Corp., Madison, Wis., wses plug-in
sodules to run at bemdwidths from 100 KHz with 12-bit
resolution on up to an equivalent bandwidth (with
tepetitive-input sampling) of 500 MHz 2t 8 bits. It
does spectrum snalysis and m :h processing at 5 MHg
and has disks for data collection and post-processing
sualysis software.

AMother digitizer that competes with spactrum
analysers is the 9400 from LeCroy Corp., Spring
Valley, Bew York. This sultichsmnel portsble has a
built-in FFT processor that displays time— and
frequency—domsin spectruss sisultaneously. FFT
resolution is 1 wfiz at 50 MHz and, with repetitive
inputs, equivalent bsndwidch is 125 MHs.

One sign of the times is that BP's nev cacalog
contains no analog oscilloscopes vhatsoever. It
declared its analog models obsolete last year and
replaced them with competitively priced mid-range
digitizers. )

Soth BP sod Tektronixz have gone to nev user
interfsces with uncluttered front panels, many
sucomsted functions, snd menus that pop up on the
screen. HP's wodels can make snd display many complex
mecasuremects sutomstically, and EP says its
colour-co-ordinated displays save the time uers would
generslly spend sorting out vaveforms snd sessurement
dsta. Tektromix offers sn infrared touch screea on
the 11000 seriss: point s finger at s vavefors and
parsmsters sre displayed sutommticslly; twesk s kaod,
and that part of the vavefors zooms up in size.

But vith the bulk of the scope sarket still under
100 HHz, msjor producers are slso striviag to drive
prices dows ou these products. Philips Test &
Messuring Instruments Inc., the Mahwsh, Jev Jersey,
subsidiary of Philips International MV, last yesr
challenged Tsktronix in the low-priced ansiog scope
nsrket vith 50-HHz smart anslog scopes designed for
ssss production. The MI030 coscs $1,245 and the
M3053, wich & dusl time base, coste $1,365., Philips
claims ite prizes undercut those of Tektronix's
2200 series by as much as $150. And the no-frills
scopes msde by Kikusui Llectronics Corp. of Japan cost
still less: cthe 60-MHz COS5060 lists et $1,185.

1het kind of value engineering is also going on
in the logic-snslyser sarket, where growth of only
2 per cent to $207 million is expected this yesr,
compared with 9 per cent end $202 million last year.
Tor exswple, David Blakemore, vice president st Arium
Corp., says his seven-ysar-old Ansheiwm, Cslifornia,
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company has come up fast to rank smong the top five in
market share becsuse its MLA10O series provides 90 per
cent of the functions needed in logic anslysers at

prices caaging from $2,995 to $5,850: half to a third
the price of anslysers with sll the bdells and whistles.

Moreover, today's low-cost models often give the
same 100-MHz performance on timing-amalysis channels
28 most of the more expensive models do. So to
compete in the laboratory market, the leading
companies have made their high-end logic saslysers
ssarter. Among other nev features, BP and Tektromix
aow offer system performance snalysis, a
system-optimization aid. Also, HP's 200-uHz HP1631
series has two digitizing-scope channels to measure
electrical parameters and process the data. And some
wmits from Gould Inc.’s Desigrn & Test System Divisionm
snalyse noise margins and compare tolerances. The
Cupertino, California, division also has a 500-MHz
unit, the K500, with a built-in snalog channel that is
aimed at supercomputers.

Moreover, laborstory-quslity logic anslysers :.ve
creached the performance that advanced semiconductor
devices demend. Both Tektromix aad Outlook
Technology, Cempbell, Califormia, have 2-GRz
wachines - high enough for timing anslysis of 500-MHz
chips. With input sampling similer to that in
digitizing oscilloscopes, Outlook reaches 100-ps
resolution in its T-100 scope.

One reason sales of conventional instruments have
been flattening out is that today's aew multifunction
instruments, such as universsl couvters, make it less
necessary to build rack-snd-stack systems for bench
wvork. Io these vew boxes, microprocessors co-ordinate
functions thst used to take a rack of instruments and
sn IEEE-488 bus controller. The nev breed of
arbitrary vavefors generator, for one, is smart enough
to replace noise generators, function generstors,
sveep generators, and the like, st frequencies from dc
into the rf crange.

Stisulus and snslysis instzuments wvill be
integrated, too. John Battin, president of Usvetek
Corp., San Diego, California, sees instruments thst
operate 3¢ frequeocy generstors and spectrum analysers
ceplacing the usual combination of swesp generator and
aetvork soslyser. But do not discount conventional
spectrus snalysers yet. Ssles sre forscast to grov
another 12 per cent, to $280 million, this year,
sccording to the Electronics 1987 US market report.

Laborstory-instrusent amskers also are responding
to the verificstion requirements of ASICs and
suitiprocessor systems. To test these, high-end logic
analysers are evolviag into digital anslysis systems
vith large numbers of stimulus and soalysis channels.
The Atlas systes from Dolch Logic Instruments Inc.,
San Jose, Californis, expsnds to 192 chsnnels, and as
many ss 64 channels can analyse at 300 MHz. Aad
Tektronix's newest DAS 9200 runs at rates from 20 MHs
on 540 channels to 2 GHz on 160 channels, and it can
have s many as 1,008 stisulus chsnnels.

Recently, too, several nev smsll ATE systems
dedicated to ASIC verification have borrowed
tachnology frow logic analysers. Although ATE-like
ASIC verifiers are too big to fit on s bench, they are
designed to be used by the ssms engicesrs who develop
ASICs and to test prototype chips with the ssme test
patterns and vectors ss the engineers’ CAL systeams,
For instence, Hilevel Technology Inc., Irvine,
California, builde an ASIC verifier sround a logic
snslyser and s high-speed bit-slice bipolar
processor. The Topas series has 288 pins, and its
test channels multiplex from 25 to 100 HHs. A nev
file=conversion package sllows test software to de
shared by CAR, ASIC verifiar, snd lsrge IC testers.




In another development, sparked by the need for
software commonality, board testers cunce seen oculy on
the factory floot sre going into lsboratories aad out
into field-service depots. For example, Fluke

'y

14 tly iacr d the 9010, a programmabie tester
that is smaller tham eost logic smslysers. The %010
operatas with im-circuit emslators or miniature
bed-of-nsils test heads and vas designed for
troubleshooting boards rejected by large bosrd
testers, says Bugo Draye, msnager of Fluke's
wanufacturing snd BAD warketing group. But, he adds,
it is slso being uwsed in laboratories, where board
designera can programme it to rum debegging tests,
then pass the programmes om to troubleshooting
techmicisns in the factory sad in Cthe field.

Another fast-developing trend that is chamging
the face of the laboratory-iastrument world is the
personsl computer., The I Persomsl Computer amd the
flood of wev instruments that imcerface with it let
users Cake advantage of both the extra processing
power of the PC family and all the engineering and
test software developed for it. Recogmizimg & fait
accompli, the Iastitute of Electromics aad Electrical
Engineers hss set up comsittees to stsmdardize the PC
bus, the PC-AT bus, and BIOS, the basic input/output
systen for computers using Intel Corp.’s 80286 16-dit
and 80386 32-bit microprocessors. (Reprinted from
Electrounics, 5 Februsry 1987, pp.88-93, copyright

. rav-Bill Inc., all vights reserved)

Co-Enr-aidu design teroes in on chemical engineers’

The news in computer-sided design (CAD), as far
as chemicsl engineers sre concerned, is that, ss the
availsble hardware gets more powerful smd less
expensive (and thus more widely used), software firws
keep making progrese in the developwent of integrated
peckages for Ch.ls. They are slso extending their
programses into such new sreas ss 3-D design.

CAD software designers are accustowed to spesking
of the purely conceptual designs or sisulations as the
“froat end™ of CAD. At this end, nev process
tlowshests are crested and tested for process
chemistcy, snd energy and asss bslances. Ia stepwise
fashion, CAD packages then wove dats to drafting
packages that gengrate piping snd inscrumentationm
disgrams (PIDe), fabrication isometrics snd equipment
sizing, and frow there to sctusl comstrucfion or
Esbrication blueprints - the "bark end™ of CAD.

Along the vay, msaterisls/inventory-ordering
programmes can evaluate s design to specify the nusber
snd type of ' .pes, valves, reactors and other
equipment, (ad run capital-cost summstions of these.
Linking this scheme is the Lagineering DataBase
Hansgement System (EOMMS), snother softvare package
that accepts programme iaputs (or direct inputs from
design engineers), stores the dats and transmiCe these
to the next programss.

Ia chewical engineering applications, prograems
integration would eliminate costly and error-prome
tekeying of dats by hand, snd would free the
engineers’ time to perform more design runs end
checking of designs.

Integration, hovever, is aot quite here yet for
Ch.ls. On the other hsad, in slectronic engineering,
vhera integrated circuits or printed-circuit boards
afe genersted, or mechanical engineering, vhere sstals
or other materisls are fadbricated into such shspes as
sirplane wings or sutomobile crankshafts, this
integration is farcher slong, probsbly becsuse there
sTe wore engineers at work in thess fielde, snd
because the spplicetions sre of & more specific naturs.

For ensnple, a compeny called Structucsl Dynawicse
Resesrch Corp. (Milford, Ohio) -~ one of many existing
vendors ia ite field ~ says it slready hae 2,000 users

for its I-DEAS, & commerciasl psckage for mchamicsi
design that does solid wndeling, static aad dymamic
stress analysis, asd autosmtad drafring. The owtput
cam even de transferred o numericsal-comtrolled
willing aschines for fabricatiom. By comparisom,
Simulation Sciences has 3 user base of %00 for aa
elabotate simulator systes called PROCESS, wvhich wsst
be customized to imtegrate with dirufring oc
equipsent-inventory programmes.

In chewiczsl-process design, there are ssay wore
types of design problems; the ssrket is aot easily
cbarscterized from the poiat of view of s programee
vendor. VYarious compmmies have developsd separate
parts of process-desigs CAD systems, amd are sow
vorking to link the cutpet of their progrzmmes to
other inputs. Except for a fev cases, swch fully
integrated programmes sre sot commercially availsble.

Ome integrated programme o the market is
Designmaster - s package from Chesstiare Corp.
(Bouston) that costsins modelarized programmes that
perforas some engimeering drawiags; it twns oa various
minicomputers, such as Digital Rquipment Corp.'s
WAX/6800. Another exsmple is CEEMCAD from COADE
(Bouston) - a divisioan of HcCrawNill, Imc. This
programme cowbines 3 frocess simulator (formerly knowa
as MicroCltSS) with two-disemsioanal drafting, bst the
drafting is limited to process flowsheets amd the
simulator is primmrily intewded for distillation awd
heat-exchasge spplicstions. CHEN-CAD ruzs om the IC
AT fros It (Armouk, Wew York) and other compatibdle
hardware.

Last susmer, Combustiom Zagineerimg, Inc.
(Stamford, C ticut) d thaet it wvas joimiag
forces with ICY (London) and Duke Power Co.
(Charlocte, H.C.) to co mercislize Provue 30 sad
Isogen, a pair of tridimemsions] process-plant design
programmes originated by ICI.

Ceutral to the potentisl integrstiom of the
various CAD prograsmes is the EDMMS coacept. Ostabase
programmes sre smong the wost essentisl compucer
applications programmes, used in everything from
sirline reservation systems to physical-property
compilations.

However, general-business detabase systems sre
aot vell euited to engineering spplications, because
the types of engineering data are such more
complex. ...

Prodsbas, sa EDBMS serket by ProsysTech, lac.,
(Florham Park, Sev Jersey) is derived from vork thst
has been going on for over a decsde at CadCentre, s
cessarch orgsnizstion in Cesbridge, Caglaud. It has
been iatagrated (in & test versiou) with the PROCESS
simulator of Simulation Sciences, as well &8s vith the
Aspen simulator ¢f Aspsn Techoology, Inc. {Cambridge,
Mass.). Peter Winter, president of ProsysTech, Imk.,
says that it is alresdy in use at seversl msjor
petroleum sud chemical companies, and runs os IBM and
DEC-type sinicomputers.

Another EDBNS effort is already under vay st the
Canter for Computer Aided Process Inginaering st
Washiagton University (Sc. Louis). This centre is
sponsored by the US Netionsl Science Foumdation and s
groviag nusber of industrial clients. Opersting
through a cospany cslled EOS Corp. (St. Louis), the
centre hee commercislized an LDMMS called Cadre, plue
related softvare.

A couple of years sgo, ss the persomsl computer
was begianing to mske sn impect on engineering, much
debace centared on vhether it could ever be considered
poverful enough for hesvy-duty CPI computar-sided
design. To s largs extent, the controversy has died
down, partly becsuse the cospucing pover of PCs has
cisen substantisily, espacislly sfter the introduction
of the PC AT from IM. The mschine hes been boughc by




thousands of desigm, preject or operzticas emgimeers,
te serve mseny different pucpeses. As a resuit, ssmy
of the firms that had developed CAD packages im
miafrses or minicouputer cavircamsats have sov
adapted their programmes to the PC. For example,
Sisulation Scieacas’ FROLISS rwms en the AT/IN0 (am
epgraded versien of the AT); and Desiga I[I/PC, from
Chemshare, sov runs ea the AT.

Cven 00, orgmmizaticas where intemsive CAD
operatisas sre carriad eut fraqummtly depend ou the
ainicenpeter or "supermiani” sev commerciaslized.
Veaders of this oquipment inclede INM, Iatergraph
(Bemtsville, Als.; the system wses Digitsl Equipment
computars), €& Calem (Samta Clars, Califermia), Apolle
Computer Corpecation (Chelmsferd, Mass.),
Couputervision Corp. (Bedferd, Nass.), Applicoa
{Ann m) » Michigen), and Prime Computer (Matick,
Wass.).

A primsry distisction betwveen the micre amd the
aini is the latter’s wee of 32-bit cemtral
wicroprocessex chips; west PCs are limited te 16 bits
ss the weminsl sise of a chumk of datas that cam be
proceseed st any given woment, but this distisctiom is
expected to fade as the widely heralded introductien
of au It PC-Cype machine woing Iatel Corp.’s wew
80386 microprecssser becomss & reslity. The 80386 is
a 32-bit microprocesser, sad is the latest extemsiom
of the microprecasser ias the origizal PC - che $088
chip. Although IIM itself is giving wo indicatios of
how soom the sev hardvare may be available, it has
been reported that Intel is offeriag the chip to PC
ssanufzcturers, and that Compeq Corp. (Nowstom) - a
leading meker of INM-vompetible PCs - is siresdy
developing swch a ssciaise. ...

GCenerally, PCs sre limited to, at best, &
resoletion of 640 X 330 picture clements (pixals - the
dots on the screem that mske wp sa image). Most
winibased systems heve 1,024 X 1,024~pixal screemns,
vhich offer a much better display of the imsge.

Oue softvare prograsms that has greatly emhanced
the utility of ICs for eagimeering CAD is Astocad,
from Astodesk, Imc. (Ssusslito, Califormis). Although
not tailored to chemicsl eagineeriag applications,
Astocad’s flexibility ead power have made it & leading
eagineering FC packags, with 50,000 wmits already in
operstion in the US.

Because it is s PC >rogramme o be used om
lov-cost PCs, Autocad is espscially useful for smsll
companies. One exsmple is Buds Iquipment and
Controls, Inc. (Zsst Syracuse, Wev York), a
four-year-old supplisr of custom vater— sud vastewster
trestment sysCems.

At present, Autocad does oculy two—dimensiomsl (or
simslated three-dimensiomnsal) drevings, although there
is talk of a true 3-D system in the vorks. Aoother
company, Cedtrek, is alresdy onm the marketplace vith a
3-D system called Plant*Trek, tsilored to
process~industry and mechanical drewings. ...

(Chemical Isgineering, | September 1986, pp. 14-17)

Y. CMNUTIR EDUCATION

Computer—hased learning

At the ssws tims s educationsliste sre putting
reneved eaphasis on the tesching of bdesic skills st
school, mev informstion technologies sre msking their
presence incressingly felt in the clsssroom. OLOD's
Centre for Cducational Resesrch sad [nmovetion
recently brought together govermmsatsl policy-wekers

sad seaior cesearchers to discusa the isswes raised by
these develepments. U/

In & world of comstant and sccsleratiag chaage,
childrea as vell as adults are expected to learn amd
releara, o train snd retrain throwghost their lives.
Above and beyownd the three Rs (readiag, writing,
"rithamtic), that entails devotiang greater effort to
the teaching of so—called "higher-order thimkisg
skills™, or “setecognitive skills”, which sigaify the
power of resscaing, the shility to smalyse sed
syathesize, and the capecity foc critical thimking,
problen-solving and commmmicstion. Ukile these skille
have of cowrse been tasght isplicitly is the pest,
they have mever recaived the attestios they deserve.

Usfortuaately, the rescurces amd skills fer that
sort of teschiag are sot to be foumd im all schools
snd is sll teachers. AL the same time, falliag school
rolls, as a ceswit of decliming birth rates, coubimed
with & cowcers to limit public expenditure, have led
aoet govermmats o curb estlays ea education simce
the siddle of che 1970s. Schools ian all OECD
cowatriss sre being asked to do sore snd sore vhile
their resewrces are being ratisned. The naw
information techmolegies way help to fill that gap if
they caa eshance the effscti of teschers sad
facilitats the lesrming process.

The availshbility of ever-chesper computatiossal
powver has the potential to 40 jwst thst, provided chat
the user hss s clesr wnderstanding of what he vants
his computer to éo. Up to wow, computers ia schools
have been used moetly to emulste 8 variety of Ceaching
practices, but wot mecessarily the wost importaat
ones. The tescher’s woet valusble role is to coach,
criticize snd encowrage, but sech sctivities are hard
to describe with precision sad hence difficult to
simulate, so wvatil recsatly they have tended to be
negleted by educationsl softvere developers.

Cousidersble progress is aow being msde in
understanding the learning snd thinking processes.
Psychologists, computer sciemtists, specislists im
artificisl iatelligence, linguists sad philosophers
have comtributed to the crestion of a science for
studying, wnderstanding aad improving the educatioasl
process. This cognitive sciemce is begianing to
stimulate the development of intelligeat cosputar
systems that caa assist the lesraing process by
interacting directly vith students om an individoal
basis.

Sisilarly, techniques are being developed to
assess the reactions elicited by computers in the
clsssroom and their sctual effects. If tesching
methods cas be snslysed sufficieatly to develop
computer programmes that reproduce, even partislly,
the behaviour of good humsn Ceachers, then computers
could be used not only for teaching pupils but also
for trasiniang teachers. This poteatial should be
particulacly attrsctive tox those courtries which face
tescher shortages or vhose teaching cotps varies
significeacly in competence.

Oune of the main factore determining the diffusion
rate of compucer technology at both the local snd
national level is the perceived cost-effectiveness of
these tools. Yhile hardware costs have decressed
considersbly, those of quality educstionsl softvare
resein high, but cosputers can only be reslistically
sad fairly evelusted if studied in schools where

1/ Information Technologies snd Basic Learnin
Reading, Writing, Science snd Msthemstics,
Paris, to be published.




the “critical mess” of computer—based lesrning ( CBL)
has bees resched, im terww of access time for the
sthdents to the equipment, availabilivy of
sppropriste softvare and the member of Ceachers
trained to wse computers. 1/ Sech schools are still
the sxcaption to the rule.

Good educational softwsre must be identified md
documsnted, and it mset he demonstrated sud evaluated
is rvesl school settings. Too oftem edscational
ismovatiens are testad in “idesl”™ coaditioms, with
the risk that they may fail when spplied in a
ordinary school eavirossent.

Conputers csa be of grest halp to schoolchildren
vher it comes to learning the closely-relatad dasic
skills of resding amd writing. BSeyowd that, the
student cam manipulate scimtific notions smd back ap
his arguwencs vith simulated exsmples. ie cam
present graphic sumsarias of his trestmesat of
asthematical probless sad discwss the resulrs with
teachers sad fellow stwdents instead of eimply being
told whather e is right o wrong.

hen it comes to the tresding prucess, oue
possible approach is to try amd davelop models that
cowbine concepts of cogaitive sciemce with aspects of
the individeal tesaching method. As Nortom sad Rests
explained: "“The traditionsl curriculem has tended to
viev the resdiag process ss the sccusulstiom of
discreta bits of ianformmtion and the mastery of
specified, often sequenced, skills believed to add up
to a whole. Coaversely, gains ia schisvement msde by
those uwsing problem—solviag amd simulation sofrware
suggest recoucsptusliziag the resding process as
Cluency vith cogmitive amd prodlem—solving
strategies.” 2/ 1t thus seems possible that
computers could help chilérea lesru to read through
the use of integrated software, videodiec/cowpact
disc tachoology, spesch reproduction smd recognition,
netvorkisg and multi-medis commmicsation.

Changes are needed in the wvay childrea sre
tasght to write, since litcle actusl imstruction oa
this subject takes place ia wost schools (sbout ome
hour a week cn aversgs ia massy OECD countries).
Studies of the vritiag process have showa that the
linear sodel -~ pre-write, write and rewrite - does
not correspond to reslity. The writing process is
recursive, in fact; thers is no straight live from
concaption to completion. It is composed of five
stages: comcaiving the ides; orgenizing one's
thoughts; composing; editing aud revising the
text; snd obtsining feedbsck on the result. Several
softvare progremmes have baen designed to help vith
these differeat scages of the process sad availsble
assessmmats of their usefulness are encouraging.
Informstion technologies wey also be wmore videly
applicsble in the context of writicg imstructior. by
seffording nev environeents for communications, such
ss electromic meil syscems which enable the ¢::dent
to sadéress a large, real gudience.

Computer techaology is siresdy proviang very
helpful in the tesching snd learniang of scientific
sod cechnologial concepts. A great nusber of "drill
snd practice” programmes exist in physics, esrth
science, technology, chemistry, scology, biology sad
msdicine, but aov soms more sophisticated softvare is

1/ New lnformstion Technologies: A Challenge
for tducation, OLCD, Paris, 1985,

2/ P, Worcton sad V. Rests, Investigstion of cthe
impsct of Cosputer lastruction on ELlewntary
Students' Resding Achievement, Lducational
Tecpnology, Englewood Cliffe, N.J., 1966.

appearing vhich develops higher skills in the
student. This may be of the protles—-solving type, of
vhich there are iateresting exswples in the fields of
chemiscry (such as for calculating the nuwber of
atoms released in a tesction) and sechamics (for
calculating speeds and angles after sm impact, for
example). Or they way estail the use of databaeses
snd above sll simslation for demonstrating dangerous
(in chemistry) or impossible experiments {auclear
reactions, the wovement of projectiles omn lamd or in
a gravitational field, for imstance).

Mathematics cam be hard to grasp for the many
stodeats who lack the capecity ior logical thinking
and deductive ressoning. Nere too there are a aumber
of software programmes that can help, starting with
drill snd practice programmes for tesching elementary
arithmetic amd raaging up to tutorial, simulation and
exploration programmes. In the near future,
spresdsheet and graphics programmes could bde in
extensive uyse in schools. As in science subjects, a
basic task of computers cou'd be to detect and
snalyse studemts’ ertors and siscoaceptices. This
diagmostic capability could be especially useful for
both teachers sad cognitive scieatists.

An imescspable couclusion can be drawva from
examining the role that ianformation techmology could
play in teaching basic skills and in better
vaderstanding the associated cognitive processes: it
secssparily iavolves a fumd al ¢ t of
sims and pedagogicsl asthod Vhen puters are
introduced into the educationsl system in sufficient
aumbers and with the appropriate software, they caan
mske 8 major contributon to the efficiency and
effectiveness of Ceaching. Howsver, they do not
sanufscture knovledge, they csonot fully explain
things and they cannot sotivate in sn enduring
nanner. They cannot replace the teacher nor
substitute for persousl interactiom, vhich is the
cosence of the educsCionsal process. They are merely
tools that can be utilised to schieve s variety of
effects end objectives.

Radicsl policies and approsches wsy be needed to
derive the full benefit from computer technology. It
has to be accepted by the tesching force. Above 11,
it has to be incroduced on s sufficieat scale to make
a significant impact. If only a half-hearted eifort
is esde because of an unwillingnese to provide the
necessary resources, then the result, if any, vill be
of marginal beaefit end could possibly lesd to
frustration if not ouctright rejection on the part of
the pupil, While & few schools have 2cquired
sufficient hardware and software to improve their
tesching sad lesraoing processes, the general
situstion ia OLCD educationsl systems is still one of
limitad investment in informmtion techmology. (OECD
Observer, October 1987, pp. 23-25)

Information technology for the disabled

Inforastion techaology has only just begun to
scratch the surface of vhat can be done to help
studence with dissbilities to study. COMET, the
Concerned Nicros in Cducation and Trainming project,
vss set up in 1984 to swerd graats to purchase
microcomputers, monitor needs, create & resource and
informstion bank snd increase avareness of the new
technologies’' potentisl for dissbled students. A
seninar vas told about specisl keyboards with fever
keys which meke operstion essiar for students with
ssvere physics' dissbility and sbout software, still
st sa early age of development, which uses the
equivelent of speed writing - telex-like codes, such
as BL for belloon. Thare is slready s microprocessor
speech recognition device which translates the words
of the profoundly desf into widely intelligible




spetch, aud increased concrol of computers by speech
for the visually handicapped is becoming svailsble.
There is an integrated computing eaviroament for the
blind: the operator eaters text in the usual ssaner
to produce large print Braille or speech. With the
voice recognition equipment spoken phrases can be
used to select programme fuactions or input text. A
document reader accepts an emtire page of text which
can be edited and output as speech or Braille. It
sesns a couplete speech system is now svailsble with
an walimited vocsbulary. The Mational Buresu for
Handicapped Students hopes to help people through its
campaign to have guaranteed funding for commmication
aids for studerts with special educationsl needs, a
provision wvhich is automstic in other Europesn
covatries. (The Times Educational Supplement,

3 April 1987, p. 37 Reprinted in Microcumputers
ad Microprocessors, British Deputy Bigh Commission,
British Coumcil Division, Bombay)

Low—coat software for French schools

By deciding to reactivate the four-year-old
"Informstics for AL1" (IPT) prograsme, the Minister
for Wetionsl Educatiocn hes just aomounced his
inteation to redefine the informatics training
provided in schools by establishing nev combined
licences, simed mainly at siding the software
industry.

The teaching establishments will be sble to
purchase softvare at reduced prices gnd the
educational softvare industry will be motivsted by
this nev type of licence. The special purchasing
procedure will consist in the EZducation Ministry
buying the rights for two years' use of the software
amd paying a large lump sum upon the signature of the
contract.

The Ministry has earmarked FF 70 million for the
purchase of software, 60 per cent of vhich should go
to teaching establishments in order to help thes
purchase the software products of their choice. A
first vave of combined licences for 22 software
products, some of which are direct competitors, has
been negotiated with the Prench or American
publishers. A second series will follow within the
next fev months, pending the indication by the
teachers of their specific needs.

Besides vantiag to create & true educstionmal
software market, the objective is to svoid mixing
topics. It is up to the teschers to reflect on the
use of informstics in the different subjects, make
proposals sand select the softvare which best suits
theisr needs vhile the Ministry will give the finsl
directives and define the framework of action.

The State, vhich refuses to be s softvare
sanufactuger, has slready launched s competition for
programmes snd has received 300 propossls.
Approxzimately )0 sre expected o receive the nationsl
educational label. (Bulletin IBIMRESS, No. 147,

18 October 1987)

vI. SOTTNARE

United Mations receaives computer software to produce
3 ts in Braille

The American Impsct Foundstion and the National
VTederation of the Blind of the United States of
Aserics have donsted Braille translation softwere to
the United Nations that will enable computere in the
United Natione system to produce Braille documents in
English or Romance languages.
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The softvare accepts cosputer text files and
translates thea into Braille characters. A small
printing device wust be attached to the computer to
produce documents in Braille. Braille is an embossed
dot reading systesm used by millions of blind persons
around the vorld.

Margaret J. Anstee, Director-Genaral of the
Onited Mations Office at Vienna and Head of the
Centre for Social Development and Humsnitarian
Affairs, vhich is the global focal poiat for the
United Mations Decade of Dissbled Perscans
(1983-1992), said "this donation of Braille
translation software will sllow United Mations bodies
and organizations to take the first stepe in
providiag blind persons around the vorld with equal
access to their documentstion. On behslf of the
United Hations, I would like to thank the American
Impact Foundation and the Mstional Federation of the
Blind of the United States of Americs for their vary
generous donation.”

The American Impact Foundstion is a private,
son-profit, charitable orgsmization involved in an
iaternational initiative against avoidable
disability, sponsored by Unitel Mations agemcies.
Its Executive Director, Harold Saider, said "as a
blind person myself and, as an administrator of an
organization vhich is concerned vith United ¥atioms
projects to avoid dissbility, [ am very plessed that
United Mstions agencies will now have the ability to
produce documents in Brsille by computer.”

The National Federstion of the Blind is the
oldest snd largest organization of blind persons ia
the United States with arfiliates in every State and
over 50,000 members. The Federacion developed the
Braille translation softvare being donated.

Kenoeth Jernigan, Executive Director, said "the
United Mations systesw, through the United MNations
Decade of Dissdbled Persons, is having a significaat
effect on the lives of blind people in developing
countries. It is only right that we should do vhat
we can to give blind persons equal sccess to printed
documsnts vhich contain polices that may sffect
them,” (United Mations Informstion Service,

28 October 1987)

Softvare for Iatel’s 386

The Intel 386 has well and truly arrived and ano

sicrocomputer manufgcturer worth its salt has failed
to develop a )86 machine.

But 386 goftvare is a differont macter; there
is very little purpose-written 386 software on the
sarket. Omne resson, of course, is that microcomputsr
softvare is not written for processors, but for
operating systems, snd there is hardly a single
386 opersting system available. Even INM's nev 082
is designed mors for the 286 than the 186.

What is the 186 going to do for microcomputing?
Is it merely s souped-up 286 chet will drive existing
DOS productivity and graphics programmes evem
faster; or is it just another processor that will
sllov mulciuser systems to attech more users to s
single machine?

The snswer can be found by looking st the effect
of the 186 on operating systems racther thsn on
herdvare and applications software.

One interesting anomsly is that the 386 my do
lictle for MS-008, but such for the DOS merket. The
reason is relacively simple. A move to 081 will
tequire thst M3-DOS applications are eicher
sbandoned, or run under DOS emulaction within 082, It




is likely that the market will refuse to sbandon its
DOS iovestment.

But a single DOS application om & 336 wmachine
makes little semse. A detter solution would de DOS
sulticasking;: but suititasking 0S2 casvot multitask
00S. As Digital Research's Paul Bailey points out,
"C-DOS 386 will do a much better job of sultitasking
applications than OS2 ever will, because 0S2 was
written for the 236 while C-DOS 386 takes advantage
of 386 facilities.”

This gives the ironic possibility of a scensrio
in which arch-rival Digital Research provides the
386-based operating system for Microeoft's MS-DOS
applications. Anything else would be vasteful.

As Daxry Forrest of Altos cowments, "It is the
medis that describes the 186 as a graphics
workstation driver - but that is like trying to
shoe-horu & Porsche engine into a mini.”

The arrival of the 386 could provide an
unexpected boost for C-D0S om the supsr—powerful
386-based scmd-alone PCs.

Sut vhat of the multiuser operating syatems?
What will the 38 do for Umix? Will it, for example,
provide the final push to propel Unix iato full
warket scceptancel

Tony Heywood of Redwood thinks thac it will, but
that it should not be so. "For Umix,” he comments,
"the 386 is s non-event - it is just sancther chip
capable of yet more processing in s faster msmner.

"But it s no more powerful than its
competitors; it will just be mote s
of the relationship betveen I and Intel.

ful b e

“One of the first machines to rm Unix,” he
explaing, "vas from Zilog twming the 28001. This
can at 5.5 MHz, and vas esseatislly a sne Mbyte
wschine, but it performs with up to 16 users better
then msay of the nev 386 and ¥68020 machines.

"Unix performsuce hss relatively lictle to do
vith the p of the pr ~ wvhich has had ample
pover for some time - it has more to do with the
attendant srchitecture, the spead of the bus, the
discs and 1/0." For example, the Insiga 386/100 from
Hetcom can in theory support up to 100 users. This
is made possible by using additionsl M68020
processors to handle the 1/0 f~r the l6-user
expsnsion boards.

But one thing that Heywood agrees vith is that
"the 386 will hasten the demise of MS-DOS. It has
fax too much pover for the N$-DOS lisitations”.

Despite the cheorsticsl irrelevance of the 386,
in practice it vill have an undoubted effect on the
Unix warket. "Ve have to recognizs,” ssys Forresc,
"that the 386 is a substantial step forward ~ it will
allov mechines to do s lot more thsn ever before. Ia
the past, the biggest and woet valid criticism of
Unix hae besn that it is Coo resource~humgry. Vell,
the pover of the 386 makes this irrelevant.”

1t is often forgottean that the 186 does noc
simply represent rav power; it is also s very
versatile processor.

Patrick Sutton, sarketing executive at
Convergent Technologies (UK), says, "The 386 provides
very high speed processing, but we selected it for
our nev range more for its functiomality then ite
spaed.

"It combines true wultitasking with access to
sore than one base of splications software in a
poverful distributed pr ing eavir t, and ve
are nov sble to offer coacurrent CT0S/W and NS-DOS
without the need for additional hardware.™

Alasdaic Macgregor, product marketing manager at
MCR, takes a similar view.

"Ouns of the major resscas ve selected the 38
for our top—of-the-taage PFCI16,” he says, "is its
varisble speed, vhich ranges from &.77 uhz up to
16 Mhz, HMCR is & msjor supplier in the rapidly
growiag communications marketplace, and this varisble
speed featute is particularly useful ia setvorking
and time—dependent applicatioas.”

Such versatility leads Forrest to isolate five
ws jor sareas that he believes will be significantly
sffected by che 386:

= The greater pover will sllow the existiang PC
generation Co bandle move complex mndels aad
data wore efficiently;

- More sophisticated software tools will becom
gvailable to a wider range of staff;

-~ Sophisticated software previously available
aud visble only on minicomputers snd
msisframs will be aveilable to even the
smallest compamies on desktop systems;

- Complete families of workstacion-like
products covering specialist aress like CAD,
POS and process coatrol will be developed;

~ The 386 will be used to develop multiuser
departmental systems ss viable slternacives
to natvorked PCs gnd minicowputers.

"The multiuser capsbility and enorwous power of
the 386," explains Porsest, "vill enable the market
to expand vithin the treditional suitiuser merket for
the foreseeable future, while peripheral developwents
in netvorking sad commuaications vill be the
cornerstome of future informstion processing
srchitectures based on network sultiuser systems.

"Only the svailsbility of network spplication
softvare is preventing the market moving ia this
direction today.”

But there is, of course, 8 body of sulziuser
networking softwere slresdy svailable on the
critically acclaimed UR BOS opersting system.

B80S, like C-DOS, is one of the few O;Ill(ill.
systems that can slready claim s genuine 386
implementacion.

Ron Wheelhouss, chicf designer ac D08 Software,
fervently believes the J86 should not be relegsted to
the role of 8 poverful DOS-bssed network ssrver.

*“Such central file servers,” he explains, "are
subject to failure sad often gt bottlenecks in che
dats asccess. They are not the local ares netwvorks of
the futurs. For exsmple, 80S/Lan already uses
distributed dats access rather than central file
servers.

"But even here, slthough the 386 msy accelerate
the speed on BOS/Lan to sows extent, it vill have no
overvhelming effecc.”

So there we have it. The industry view is that
the Intel 80386 proceseor is sn excellent and




powerful microprocessor bet it is sot going to change
the nsture of microcomputing.

It is goiag to do the sawe ss before, but more
amd faster. The strougest general delief is that it
should oot be used with NS-DOS; wvhether as a wighty
powverfel PC or as an NS-DOS setwvork.

As Waywood puts it, “05S2 amd Unix will pcobaebly
be the msin deneficiaries™. 052 bdecause the 386 will
be powerful emough to bridge betweean PCe and
minicowpeters, and Uaix becsuse the 186 power wskes
the Unix need for excessive rescurces irrelevamt.
\Source: Computer Weekly, 8 October 1987)

Software for composites design

Softuare of increasing versstility is needed by
designers vao use composits msterials. A receat
wvorkshop orgsnized by the British Plastics Federation
showed that software developers sre tesponding Co the
needs of imdustry.

The complex nature of composites mesns that it
is not easy to describe their behaviour
mathemtically. Designers are presented with the
challenge of performing san accurate structural
snalysis of sanisotropic, laminated materials. WUork
is being done in wsay establishamnts to develop
software systews wvhich will do this. A cecent
workshop, organised by the Advanced Composites Group
of the British Plastics Federation, brought together
veers sad designers of software from educstionsl
astablishments md the composites industry.

EZSDU Iaternstional (formerly the Royal
Aetonsutical Society Dsta Service) desonstrated a
software package called Failure Anslysis of Composite
Laminates (EDSU 2033). The user—friendly systes,
wvhich is designed to run on the IM PC, analyses
laminates of up to 200 layers using the Puck Modified
failure criterion, in vhich loagitudinsl temsion or
compression sare trested separately from transverse,
direct aad shear stresses. Thermsl loading can be
spplied as & linear distribution, or incrementally to
each lasyer.

Loadings are spplied sequentislly uwatil s mstrix
failure occurs in a perticulsr layer. At this poine,
the matrix properties for that layer sre set to sero
snd the snalysis continues until the load which
causes matrix failure in all layers is resched.

Aother peckage vhich was demomstrsted at the
‘seminar wes PIGS (Pafec's Interactive Graphics
System), a finite element pre- snd post-processor,
vhich runs ok san Apollo 32-bit computer. The PICS
mesh generstion system uses the standard Pafec
on-scteen menu systews to select & series of node or
tlement generstion options. It is also possible to
use geometries which have been developed om other
Pafec modelling and drsughting systems, by inputting
them directly into PICS. To snalyse composites
hovever, the systes aeeds extrs laminste analysis
softvere.

A range of coloured, shaded snd illuminaced
options is availsble on PICS to display the model and
applied losds. At the post-processing stage, sn
snimacion option is aleo available to display
stresses, deflactions snd vibrational modes.

The engineering design consultancy LTA
demonstrated s genersl-purpose finite element
anslysis eystem cslled Fesdec. The software has
static, dynamic and thermsl capabilities snd runs
only on Hewlett Packard desktop hardware. Although
it can handle cowposite asteriale, Fesdec, like the

Pafec system, requires s separate laminate anmalysis
programse Lo evaluate mmte-ial properties. These
properties can be entered as the individual values of
shear wodulus, elastic wodulus aad Poisson's ratio
for the system; ot they caam be enteared as an
taverted stiffnesa amtrix.

As might bde expected from a desktop system, mesh
generation is via co-ordinace eamtry racher than

iateractive graphics, and the ocutput
stress/deflection graphics are limited.

Cosla and Lamenal sre two other systems which
sre similar in fumction sud operatioa. Coals vas
developed by, and is availeble from, the Craafield
College of Aeronautics. lawensl vas developed by
Ray Butler, s former Cranfield lecturer who aow has
his owm cousultsacy business, Severa Consultaats.

Cosla, designed t2> rm ou an INM PC or
compatibles, can saslyse 2 maximum of 200 layers amd
30 different ply materisls im a laminste. Lemimate
layup snd individual layer materisls sre input either
iz free format form, or by the pre-processor. The
softvare evaluates lsminate stiffness and compliance
matrices, snd calculates the lamisate equivalent
elastic and physical eangineering comstaats.

The final part of the programms sllows the iuput
of sn unlimited ausber of sschanical amd
noa-mecheaicsl loads, then carries out s ply-to-ply
strength/failure analysis sgainst the common fsilure
criteris snd sscertains the probable in-plane wode of
failure., This latter part of the package is
obviously not as rigotous ss the more specislized
ESDU programse.

Lamsnal runs oo the IBM PC, DEC Vax, Apple II or
CBt 64-5K computers. It vas covered in depth in
Advanced Composites Engineering, Winter 1986.

Think Composites France is a software users’
club which supplies peckages vhich sre tools for
materisls and structures design. Members also
receive s copy of the book Composites Design, by
Dr. Steven Tsai. Software is available to rum on
both the IBM PC snd Apple Macintosh.

Tssi'e programme Mic-Mac is an integrated
sicro-macromechanics anslysis package, vith a
spreadsheet formst. Thare are specislized
spreadsheets for pressure vessels, tubing, beams,
thin-wall construction and hybrids. Seven
representstive composite ssterials, snd the possible
addition of s nev material, sre incorporated into
each spresdsheet. The rules for defining the factor
of safety in terms of the lisit snd ultimate
rtrengths are also included.

WUhen operating on an IBM PC, che Mic-Mac
spreadsheets require lotus 1-2-) as support software
snd an 8087 processor. On tha Apple Macintosh, the
spreadshaets can be accessed through Microsoft Excel.

Another software package offered by the club is
Cenlaw }, which provides a point stress analysis of
laminstes. Results sre in the form of stiffnese sad
complisnce matrices in both absolute and normalized
units, engineering conscancs, ply stresees and
straine in both ply snd laminacte sxes, and strength
catios at the top sad bottow of each ply group. The
strength ratioe sre based on both the intact and
degraded matrix material, from vhich Che design rules
on the limit and ultisste screngths are spplied.

At present, Genlam ) is dimensioned to handle
S maceriale, 10 ply angles, 40 sngle-macecisal
combinscions, 5 loads end 200 plies. The limits can




be incressed by changing the dimension statement and
recompiling the routine.

Lamrank & does iaminate design by rankings,
vhere laminate ramking is based oa limit or ultimste
strength. The materisl, cure temperature, woisture
content and sultiple in-plame losds are inputs for
the laminste selection. The system cam include say
family of sub—laminates comsisting of 2 to 10 plies,
amd 2 to & arbitrary ply angles, so that
1,000 leminates caa be exsmiced systematically
improvemsats over a quasi-isntropic laminate i.
coaputed and the required number of pliss to sua: -
the specifiad loeds are provided. The criterioa for
steength is based on a ply degradation factnr defimed
by the user, from wvhich the first amd last ply
fasilures can be defined. The limit and wituiwmte
streagths of laminates cas be determined from 2
selected safety factor. (Source: Advanced

Composites Engineering, Septamber 1
“Rusting” computer software

The idex tha® software caa "rmst™ is s straage
one. lHowever, a vecent report has highlightad the
poteatisl daagers >f rwstiag softvare: whole
software systems have sow becoss such objects of
wystery that thea staff employed to run and develop
them do pot umderstend their isternal workings. The
problem srises from mmintensacs - the euphemise
software eagineers use to describe smy changes to a
softvare system sfter it is put into opervatiom.
There are two reascns for msintenancs. First, errors
will be discovered which were not foumd during
developaent. Second, there will be wodifications due
to changes in requirewemts. It is this category of
chaage that seems to be causiang trouble. It is
estimated that 70 per cent of all resources expended
on computer projects imvolved msintensnce and that
the majority of this effort weat ocun adspting systems
to chsages in requiremsants. For ecomomic ressoms, a
softvare developer vill wodify ra existing system
rather than isplement s system {rom new.
Unfortunactely, the process of modification cam
degrade it quite drasmatically. A eystem contains
chunks of programme called modules. Vhea it is first
developed its srchitecture is clesn and well
designed: interfaces between sodules are simple and
the processing that is to occur ia & sodule is
straight forvard. However, vhen msintensnce starts
the nsture of a softvare systes chenges. Usually,
ftow~grade staff, mfamilisr with & system, are used
for msintensnce. Changse are sade so randouly that
soon the processing in esch wodule becowes
compl icated, the documentstion of s systes becomss
scrappy, snd, in soms cases, vrong. This results in
a system architecture becoming incressingly baroque.
The sffact is snalogous to rust or setsl fatigue. A
nev approsch to softvare development is required.
Developers should realize that software, just like
plant and squipment, deprecistes ia vslue in thac
further changes tend to be more expensive. A
selected times vhen the complexity of a systems
becomes Coo high, vork on enhsncing the system in
order to sdapt to change should be stopped and effort
be put into restructuring. Whet is being asked is to
devole resources to s software systes, not in order
to incresse its value immedistely, dut in order to
invest in the future vhere the effect of
restructuring vould nesn lower maintensace costs.
(The Indapendent, 1 June 1987, p. 15) (Reprintad in

HTerocwEun and Microprocessors, British Deputy
High Commsission, British Comcil Division, Bombay)

Softvare fsilure

By far the grestest threat to business now is
fasilure of the software. Of the 74 cases documented
over the psst twvo yesry, 30 were caused by softvere
fsilure, sgainet 13 by fire. Only 12 software-

generated disasters were identified ic the wvhole of
the previous decade, a were quarter of the 47 caused
by fire. That is & startling change. The altered
proportions msy result from increased use of packaged
softvare - this may fail or just mot cops with the
job demanded of it. But it could slso come from
groving sophistication: the computer is given harder
casks, moces is desanded of the systems, and users know
more sbout vhar to expect and have a better ides of
why they are mot getting it. The report varms though
that as more compsanies cose to be ever sore reliant
on electronics they will hgve to be increasingly
careful sbout how and vhat they buy. Vigilance is
needed even wore aftcr installation because people
tend to believe what a computer says. Since msny
companies vould grind to a rapid halt vithout their
computers and lose large suss of money lacking debtor
control informariom, it is sk least sensible to fiand
out hov vulnersble the system is and wake comtingency
plans for failure. (The Deily Telegraph,

11 May 1987, p. 20) (Reprinted in Microcowputers and
Microprocessors, British Deputy High Comsission,
Sritish Covncil Division, Bombsy)

This softvare robot fixes systems - uhile they're
Timning

¥ith computar systews growing sore pervasive and
complex, mintenance is a wounting hesdache -
especially as unetworks rope together more unrelated
brands of equipment. Finding and fixiag problems too
often turss into a finger-pointing contest smong
vendors.

But suppose there were s robot techumician
residing in softwvare thst could vorm its way freely
through the system, periodically “exercising™ the
diagnostic programmes provided for sach piece of
equipmenc. Imagine that this softwsre robot i3
“smart” emough, when it discovers probless, to run
the spplicable repair voutines. Cowmend Technologies
Inc., s Boston startup, claims its SoftRobot softwere
does this sand wore. For exanple, if s hard disk
crashes, the SoftRobot might move dats to another
system, restart the first drive, and restote the
dats. The programms, says Commsnd President
Frenco Vitaliano, "fools the systes into thiaking
that a person is doing the work™. As a last resort,
the systes summons g human. SoftRobots, which cost
sbout $2,500 for workstatiocn-level systews, sre being
evaiuated by s dozen computer compsaies. (Reprinted
from the 7 September 1987 issus of Business Week by
specisl perwission (c) 1987 by McGraw—Hill, Inc.)

Progremming lsngusges

Tuture programming language standsrds vill
engure that there sre suitsble facilicties for
handling non-English chsrecter sets, including
large charscter seZs requiring sulfibyte
representation.

The decision reflects the growth in recent years
of the importance on the 1T scene of Japanese snd
other Zast Asisn suppliers. Jspan in psrticulsr has
been pressing for languages to provide support for
kanji charscters, and the People’'s Republic of China
is beginning to take a more sctive pert in sCandard
sctivities snd vas represented st the Washington
sseting. In addition to those two, thers vers
delegations from the US snd Canade and frowm eight
Luropesn countries.

Several of the Zuropesn countriss pointed out
that currant scandarde for sost langusges support
properly only the English language; wmany European
languages, even whan based on the Roman slphabet,
have sccents or special letters. They have ssnsged
to cope, with some difficulty, but this new
initiative will help them too.




Possibly some people in the English-spesking
world will de a little put out at what they might
regard as yet more evideace of Japanese influence on
the computing scene. However, amother wey of lo~king
st it is that at lesst it offers some scope for
competing in the domestic Japenese market.

Vhatever one's view, the committes agreed that
the issue had to be faced and the commitment had to
be made, though 0o cae vas uader mmy illesions sdout
the ssgnitude of the tesk.

The first lamguage to be affected by this is
likely to be Fortram. The Fortrem 8X revisiom will
be for public comment im the autwsn ~ the It and DEC
objections haviag been outvoted ia the US - but both
the Ansi and ISO Fortraa committees have slready
discussed the matter and detsiled study is being
undertsken of how sltermative character sets wmightc be
included in the final versiom, vithout waiting for
the outcome of the puwblic review.

The following swmmarizes the largest
developmats is other areas:

Ma: The vorking group is to produce two
reports, ome on jssuves and quastions which have
atisen concerning tha Ads standard, the other on
wni formity of Ada implememtations.

Although the US Department of Defeuce is
renowned for taking a hard line (no subsets or
supersets) on the question of dislects, it is
becoming clesr that even the liwited degree of
isplemgntation-dependence the Ada standard does asllow
is still harming portability and umdermining the
value of standsrdization.

It vas agreed to support the Ada group's
proposal to develop in Ada/SQL bdinding.

Basic: At present tvo standards for full Basic
exist, ANS X3,113 and EQ1A-116. They vere developed
together, and as fsr ss langusge festures are
concarned, the main difference betveen the tvo is
that the nsi standard contsins soss extrs features.

However, the two hsve rather different
subsetting structures and conformance requiressmts.
It ves agreed to resolve this potentisl conflict,
since both aporosches had advsatages, by sllowing
sither Subsetting and conformsuce strstegy in the ISO
standard, snd using the Ansi stsadsrd, being the
fuller one, for the langusge definition.

Implementations would have to state to which
levels or options they vere clsiming conformsnce.
Programmes conforming to the 13S0 gtsndsrd would be
portsble between implementations supporting eny
higher level or optional festures used, whichever of
the twe subsettting models any implementstion used.

The IS0 standard would descrihe the subsetting
snd conformance differences, for vhich s working
“desft slresdy exists.

Cobal: An sddendum to the Cobol 1983 standard
is being prepsred which vill resolve idencified
asbiguities and correct errors which have baen
detected since its publicstion.

Lisp and Prolog: Working growps have been set
up to develop 150 standards for Lisp and Prolog. The
Prolog standard vill be based on the British sad
french work, siresdy well advancad, end the convenor
will be Roger Scowen of the National Physical
Laboratory. The convenor of the Lisp group ie
Chriscian Quenniec of France, vho has plsyed an
sctive parc in the Lulisp projece.

The first sajor problem for the Lisp working
group is what to do sbout the Ansi development of a
standard for Common Lisp, which the people coucerned
seem determined to push through regardless both of
opposition sbroad and of the agreed aims and
principles of standsrdizatiom.

Posix: A further workieg group has been s<t vp
to bring the work alresdy in progress in IEEE into
the international arena. The next IEEE draft will
slso be put forvard as a draft proposal for an ISO
standard, and the present draft (version l1) has
already been circulated for comment.

The aew vorking group is also to make coatact
with the Operating System G d and Resp
Lenguage (OSCRL) growp, and a joint meeting of the
two now seems likely to occur some time in the new
year.

The committee indicated its viliingness to
comsider other work im this general srea.

FL/1: Another problem of differenccs in
standsards vas oot 80 much solved ss legislated svay
vhen PL/I was discursed.

The two standards eanvisaged in this area have
been full PL/I and the general purpose subset. The
intention had been to produce a revised full PL/I
vih a cocresponding revised subset.

The trouble was that, vhile the revision of the
subset had been prepsred and was ready to go to the
final stages, that for full PL/I had not been
completed sad work on it had scopped - indeed, the
original full PL/L scandsrd (AMS X3.53, which
1SO 6160 endorses by reference) had recently been
ceconfirmed.

Despite this there was & clear need for s
revised subset standsrd - except thst, as various
nstional bodies had pointed out, it could no loager
properly be called a "subset”!

Bgither vithdrawal of the full standard aor
updating it vere, for various ressons, viasble
options. Hence the committee sdopted wvhat somsone
called "the minimel effort form of damsge limitation
by tensming the subset standsrd "Genersl Purpose
PL/I". For =oet PL/I users this will becoss the
effective useful standard, the older (and now
incowpatible) full stasndard remaining only for
historical reasons.

Mev projects: Another lsnguags vhich has been
sro or 8 long time is Simula. It has s
relatively small but dedicated band of users who need
its epecialised facilities, but has never resched the

necessary threshold of active support to achieve
internationsl standardization.

Mow, however, Sweden, in collsborstion with
Morway, has produced s national standard (in
u;!i-h'.) and intend to submic the finished document
sgain.

There is nov what is called a "fast track”
procedure to ensble such locsl specislist standerds
to schisve internstional scstus if chey are videly
accepted. The committee thought thst this wes the
prefersble route to take, racher thas tha lengthisr
normal procedures which led to the 1$0 endorsements
of, for example, the Ansi Cobol snd Fortraa or the
881 Psscal estandard.

Other languages on which nastional stendsrds have
been started were sanounced by the US (For.n) snd the
UK (Vienna Development Method). [f the users in




other countries are interested, now is the time to
sotify the fact (to their own standards bodies).

Yet amother project under way in Ansi, and
actively seeking internatiomal collsboration, is a
form interfsce mansgenent systes (FMMS).

Sased on a ycreen minagsmmul system coasidered
for Cobol, bdut cov made 1 4 d this is

ge P .
s leageage-oriented "tumsu-wachine interface™
standard which, vhen in place, will be able to be
used from various lengeages by suitable "leaguage
bindings"™.

For historical reasons, much re-inveation of the
vheel goes oa in langua§e standardizatiocn. Suppose
two yesrs ago, the first stamdard im Che languages
area hed been, not Fortram (1966 version), but a

ic fumctional standerd for, say, ocdinary
inpet-output.

Thes €1l the sany subsequent lsaguage standards
could have referenced that one and specified bindiags
so that Basic could have its PRINT, Pascal its
‘weiteln, etc.

How many person-days, or -hours, or “~yesvrs,
would that have saved? (Brisc Meek, assistant
director of ihe Computing Umit at King's College,
Loadon, in Computer Ueekly, 8 October 1987)

Software tskes the pulse of nerve disesse

Medicsl sad computer experts in Britain and
Deumark have developed a cowmputer programme that will
help doctors to diagnose muscle and nerve diseases,
plan tests and report on the results. Experts im
this field of medicine, called electromyography, cam
disgnose disesse vith machines that use electrodes to
seasure how fast electrical signals travel slong a
nerve, for example. In s heslthy young person the
signal vould travel at around 50 to 60 metres per
second, If the speed is slower it indicstes that
something is wrong.

For less skilled doctors, interpretiag the
tesults can be difficult. Mow the research team,
which is funded by the Curopesa Esprit programme, has
developed an expert system - 2 piece of software that
is capsble of containing enough kanowledge to take in
information fros the medical equipaent that (7]
the electrical chsracteristics of nerves snd muscles,
and to gensrate a likely list of disesses.

The sext version of the system vill slso help
doctors to plan what tests they should mske, plan
further tests depending on the results, and write
reports sftervards.

The current prototype system desls with s
limited set of 10 muscles, ) nerves and about 20
different discases. The finul versiom will be sbla
to disgnoss the vhole range of human wuscle and nerve
complaints, coping with about 300 nerves, 300 muscles
sad around N0 disessed states.

The project tese involves workers from the
softvare house, Logica and the Macional Hospital in
- Britain, snd from Computer Resources Internacionsl,
" Judex Datssystems and the University of Aaldborg in
Denwark. (This firet appesred in Nev Scientist,
London, 8 October 1987, the weekly review of science
snd cechnology)

{sers, vendors tesm on expert systems

Dissatisfaction vith of f-the-shelf expert system
offerings and s ocesire for peckages that sre
customized for specific spplicstions has led some of
Mmerica’s top corporstions to join srcificisl
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intelligence vendors in che development of expert
systems softwvare. The craving for axpecrt systems is
30 great cChat even though the products these
compemies are developing today may one day be sold to
their competitocrs, it hasu't stopped them from avidly
pursuing the technology.

WUbile there's nothing n=:' sbout users and
vendors seeking close ties, or about users developing
in~house applicatioms, it is unusual for a techoology
and its sekers to depend 8o heavily on customer
input. In the case of AI, however, users and vendors
agree that despite the risks, joiat development is
the oaly way to go.

VendoTe' development efforts differ. Some
choose to have the ead user Cake an equity pasitiom
and participate in runming the vendor cowpeny. Ounly
s hamdful of fires appesr interested in that level of
iovolvessat, however. MNost usars prefer a wore
hands-off relationship, vhereby they invest in the
tachaology, not the veador.

La the latter case, users ususlly pay the veador
up front and must be prepsred to expsnd msupover and
moageseat time. Many of chese experimsatal projects
ceceive little, if auy, funding frowm MIS, though.
lastead, corporate managemenct ususlly makes the
decision to fund the project separately and agrees to
reassign valued geployees to it (anyvhere from three
to 15 employees, compsnies report). ...

But to most ead users, Che technclogy's grest
prowise is still just that: s promise. Fev have had
much experiesnce with expert systems. Oue of the
sttractions of these kinds of agreements is that in
return for providiag fuading for the development
project end insight into how their iadustry works,
~"mpsnies get extensive training with expert systems
s vell as & system fine-tuned to their needs.

Seyond the expertise, companies believe they
benef.t by receiving sn expert sysCes earlier than
their competitore will. Artificial Intelligence
Cotp. (halthaw, Mass., USA) consortium essbers will
get a prototype version six to 12 monchs before s
commetcial product is released, plus gpproximstely
six wonchs of on-site coasulting by AL Corp.
persoanel. That smount of coasultaticn is aot the
aorm for Al Corp., says compsny chairman
Larry Harris. He estimstes that with the future
commercisl version, customers will recsive
considersbly less assistance, probsbly smounting to
10 days of techmical support snd s one~ to two-week
class.

Io soms csser, though, cospsnies don't have to
vorry sbout competitors. Sometimes, if an equity
iovestment is usde, corporations may lisit to whom
the end product can be sold. That vas s staandard
provision agreed upon by Teknowledge Inc., Palo Alts,
in return for funding fros such companies as
Procter & vemble Co. snd MC Corp., ia Chicago.

In che majoricy of cases, however, competitors
find cthemseives working vith the sase vendor. One
essentisl is the procection of what is vieved as
proprigtary knowledge (e.g., in underwriting, esch
insurance compeny weighs factors differently); sad
users are demsnding and receiving the final say as to
wvhat is releas~d4 in a product.

Despite their enthusissm for the projects, s
certsin weriness remains. These companiaes asre
vorking with, and even defining, prototypes with no
guarsncee of success. ...

from the vendor side, the risks are les snd the
pocentisl rewarde great. Artificial intelligence hae
s long way to go towvard commsvrcisl acceptance snd




these allisncers are crucial. Llearning how to serge
Al products vith, for example, DB2 ot INS dacabases
is invaluable to che vendors. (DATAMATION

L Septewber, 1987 pp. 18-20) (Reprinted vith
permission of Datawation® magazine®, copyright by
Technical Publishing Company, A. Dunn and Bradstreet
Cowpany, all rights reserved)

Arianns snd Disns for Italian industry

Tvo nev expert systeas for industrisl
automation, Ariswns and Dianma, have been set up by
the Itslian groups Pirelli and Moatefibre,
respectively. The two systems sre considered to be
smoug the most advsuced techmological applications
for programming amd production coatrol.

Pirelli, the Italian tyre production group which
transfers koow—how sad sells equipment to the
developing coumtries, has created thc Arisnna systes
for programmiag the productiom of its range of tyres,
for cars sad for agricultural mschines.

The Noutefidre chemical group is slso in the
process of testing out sa expert system vhich, once
in operstion, will be capsble of controlling the
plasming of the whole production process. It will be
of ceal help in the qualitative snd qusntitative
choices dessaded in each phase of this cycle, in
strict commection vwith market trerds, thus favouring
s wore flexible reply to its needs.

Disma, 3s the systes is called, vill becoms
operstionsl by Novesber sad vill be divided in two
perts: ome covering the codification of the planning
dats and the other covering the ssthod for
idestifying the optimal solutioms on the basis of
sales forecasts and availsble resources. Using
Diama, the whole productiom reorgamization process
can take jest over 48 hours.

M . ding to estimates, the overall cost of this
project omce it is in full operatiom, will be paid
off vithin & yesr. (Bullecin IBIMRESS, Mo. 146,

12 October 1987)

Expert syotam for scheduling Alitslis flights

The Icalisa sirlime Alitslis is about to start
op aa expert systes for scheduling flights asnd
handling any type of emergency, snd provide rstionsl
choices even in situations presenting specific
techmical, operstionsl mmd eaviromsental conditions.

The expert syetem, using the experience scquired
by experts, carries out 8 twvo-fold role: that of
planaiag the service sutomstically, to the extent
possible, snd of sssisting the work of specisliste in
the soet complex ceses. It cam highlight the
possibility of special flights or of newv routss.

The expert system crestes the time-table of
Alitslis’s intercontinentsl tlights, vhich represents
60 per cent of the service offered by the compeny.
it then displays on video the process of creating the
timse-tablas and ensbles the plsaner to add solutions
or extrs elements.

The system ctskes as 8 bssis information such as
the draft schedules, depscture days, etc. end inserts
thew in the List of flight charscteristics and
specific knowledge. These latter two categories
consist of the sinimm ground time, msintenance
schedules, sirport capscizy in sddition to,
obviously, the needs of the sir sarket.

The first step in plemning is that of the
critical factor. Once the order in which these
factors should be examined is escablished, the systems
snslyses the flight plen snd examines the seroplaenes
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svailable. Ouce the first flights have been assigned
ouly some of the departure days can be allocated ac
one go- In this case the expert system must find the
resources for the remsining departure days by
te-examining the choices sade befcre, and either
re-assigning the resources or changing the initial
configuration of carriers in flight. It then
redistributes the carriers to obtain a grester
svailability of flights or reassigns several flights
to another carrier, respecting the limits of the
problem, or changing the departure time or day.

The operations are not carried out in a set
sequence but according to an order and a variable
measure depsading on the critical factor of the
situstion and the operating wode of the axpert. This
enables planning to be carried out efficiently and,
even more important, ensures a msxisum security of
the airline's flights. (Bulletin IBIPRESS, Mo. 147,
18 October 1987)

Tenth world couference on artificisl intelligence in
Milan

The teath edition of the International Joint
Counference on Artificisl Intelligence (IJCAL), the
most important internatiounsl event on the topic, was
held recently in Milan. This conference, which has
been held once every two years since 1969, vas
divided into three parts: presentation of papers,
didactic conferences -~ tutorials - on the topics of
greatest interest to the potential users and a
workshop on the latest ianovations in hardware,
software and bibliography. ...

The production ind sansgement sectors world vide
are becoming increasingly interested in the
tremsformation process brought about by the
development of artificial intelligence (Al). This
vas shown not only by the nature of the products and
papers presented st the IJCAL, but also by the
co-sponsoring of the event by the msjor Itslian
business groups.

The growth of Al has siready been noted at other
recent meetings. For example, at the conference held
in Avignon (France) in May vhere the first expert
systems slready operative in EZuropean firss were
presmted. The Americsn Associstion of Artificial
Iatelligence (AAAI) held in Seattie (USA) in June
slso showed the predorinant move fros prototypes to
commercial products as vell as the American
industry's intention to increase its penetration, by
enabling its numerous achievements to function on
conventionsl computers ss opposed to specialized
microcomputers sdspted to the Lisp lenguags.
(Bulletin IBIPRESS, Mo. 141, 6 September 1987)

Vil. COUNTRY REPORTS

Argenting
Alcatel-Cit in Argentina

The top French celecommunications firm,
Alcatel-Cit is sbout to sign a BUS 160 million
contract for tihe instsllation of 22 digital telephone
exchanges in Buenos Aires, Argentina. Opposition to
this project has been voiced by the German company
Siemens.

In fsct Siewens, who already has s foot in the
Argutinisn market, feels that this contrsct is not
valid as it was not put to internstionsl tender.
According to Argentinian lav, however, it is not
necesssry for the contracts to be sutomatically
put to internationsl tender. Morsover, Siesens
believes that the Argentinisn telecosmunication




market is oot big emough tdO support another
competitor.

If chis project is pulled off, 55 per cent will
be financed by the Fremch Governmgat, the remainder
being supported by a group of Freach and US bdanks.
The conclusioe of this coatract would give Alcatel
the opportunity of increasing its share of the sasrket
abroad, where its presence is still limited.

Siemens and NBC, in partnership vith some small
local companies, currently share the Argemtinisn
telecommunication market. At s rate of 200,000 lines
a year, there is considerasble expasnsion going oa
and the firms slready on the market, such ss
Siemens, do not vant to take on a competitor like
Alcstel.

The argentinisan msrket is s promising one,
thanks not just to the curreat incresse in telephone
lines but to the important fact that out of the 2.6
million telephone lines in Argentina, 90 per cesnc of
them vork vith electro-mechznrical exchanges and most
of them are obseleta. {Bulletin IBIPRESS, No. 150,
8 November 1987)

Australia

The rebuilding of CSIROnet

The most powerful computer in Australia - a
Control Data Cyber 205 - is now helping scientista
investigste the devastation of large portions of the
country's fsmous ocemnic asset, the Crest Berrier
Reef. The culprits are massive hordes of
crown-of-thorns. starfish that are devouring the live
coral.

The supercomputer, wvhich is front-ended by s
Cyber 843, is run by CSIROunet, 8 one-time sleepy
resesrch institute® that now is being magically
transformed by the Australian Covermment into a
hard-edged commercisl wizard. In its nev guise it
has to fulfil sn entreprensurisl role ss s ravenue-
producing, value-added service provider sund
consultant. The starfish project is a prime example
of how it is linking commerce end science in an
unususl Hut vital nationsl project.

Divers who work under the vater for two thirds
of the year provide visual reports for scientists st
the Australian lnstitute of Marine Science in
Townsville on the Northern Queensland coast. Using a
range of personsl computers, sensitive measuring
devices, and a Digitsl Equipment Corp. VAX 11/785,
those sciencists monitor the life cycles of the
starfish edging down the 1,000 miles of multicolored
corsl that is classified as one of the vorld's
natural wonders.

The supercomputer sllows the resesrchers to
process informacion up to 100 cimes faster than their
previous equipment had. Apsrt frowm analyses that may
prevent unlimited wanton damsge to an importaant part
of Auscralia's nstural heritage, the resesrchers also
are making a8 substantisl contribution to the
preservation of one of Austrslia's msost isportant
commercial assets. The Reef sttrascts tourist
business worth millions of dollars s yesr.

Scientific co-operstion thet aleo sssists the
nation’s business interests is one of the major
directions for CSIROnet. TFor 17 years, CSIROnet was
a8 bsck~room enclave for crmputer resesrch and
development experts of the Commonwealth Sciencific

* tfgtablished in 1963 ae the computing resesrch
section of CSIRO, & government finsnced technicsl
organization.
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and [ndustrisl Research Orgsmization (CSIRQ) ia Black
Mountain, Canberta. Now, CSIROnet has been unlesshed
as a trading organization with the charter of an
unlisted public company to sell computer services om
bureau-type hardware ramnging from sainframes to
commmications nodes. It is also developing vorld
vide packet switching networking facilities and links
between databanks in Australia and overseas.

Ia its nev role, CSIROnet has been looking for
partners for oversecas ventures and has appointed s
nationsl sales force to market its products and
launch its ocev image ingide Australia. Early in
1987, David Glavonjic vas nemed chief general manager
of the orgsmization. Clavonjic joimed CSIRO in 1966
with an accounting diploma from Camberra University.
More tecently, he vas the second-in—command to
CSIROnet's former chief executive, Peter Claringbold,
wvho retired in 1986. ...

During March, CSIRCnet geared up for its firsc
joint venture - a asjot internations! msrketing desl
targeted ac Asia and China and invoiving a Hong Kong
distributor, Four Sess Telecom. The product at the
heart of the deal is the Ultrmode, a Unix-based
wultiprocessor workstation for file ssnagement, dsta
processing, sad scientific computation. It slso
allows organizations to link various computer
oetvorks that have different commumications protocols.

Hopes for the Ultrsnode product hinge ou two
recent pur.nasing desls with the South Avstralisn
Department ~£f ’ustice and the New South Vales State
Rail authority.

The Depertment of Justice contract, in late
1986, marked the firet attempt by CSIROnet to compete
in a commercial deal. It wom business worth
$A2 million ($1.5 wmillion) for the data
communications component of the South Australian
Jistice Informavion System (JIS). Fujitsu Auscralis
won the contract for the ssinframe hardware, valued
at §A) million ($2.2 million).

The J1S, the firsc system of its kiad in
Australis, will link the Attorney GCenersl's
Depertment, Police, Correctionsl Services, Commusity
Velfare and Labour Departments, snd the Indusctrial
Registry through s single computerized informstion
network. It will cost about BA20 williom
(815 million) to operate in its first six yesrs of
operation, but offsetting this vwill be estimaced
gains of $A26 million ($17.5 willion) over the same
period in the rationalization of dsta and the
elimination of unnecesssry duplication of informstion
among depsrtments.

The desl with the State Rail suthority, worth
$A3.4 million ($2.5 sillion), is for 84 Ultranodes
from Ne“vork Automstion. These will forw the basis
of a fully integrated communicstions netvork
providing high-speed dats links between three
different computer systems and the ssny dsta
sanagesent systems in use by the authority.
EZventuslly, the State Rsil netvork will slso
interface to the neighbouring Queenslend and
Victorisn State Rail dsts networks. Over the next
five yssrs, it will provide support for more chan
3,000 terminals.

These commmccial desls apert, C8IROnet is also
building up its commercisl profile as s buresu
company., Before it becime sn sutonomous unit,
C3IROnat hed established an extensive computing
network offering wide facilities on Control Dsta and
Tacom (Fujitsu) mainframes. These included s Tacos
M180 and M190 with 08IV/F4 operating systems, snd -
Facom M159 vith WM/MS. In & jaint venture vith

Fujitsu, these were used to develop operating systes
enhancewents for the Fujitsu range including o




programmer's tool kit for the Facom OSIV/F4 seties
and a system for file tramsfer smd batch inmput amd
output.

Although CSIROwet has this substantial base of
computers to fulfil its eedium-ters requiremsats,
GClavomjic believes that there is aa wrgeut need for »
nationsl supercomputer facility. CSIROmet has
prepaced a draft proposal for 2 matiomal
supercoaputer strstegy that he says would cank
Avstralis vith the US, Japsn, FRG, Icaly, the
Netherlsnds, snd the United Kingdom. ... (DATAMAYION,
1 Bovesber 1987, pp. 56-25/28) (Reprinmted with
permission of Detamstion * mmgesime®, copyright
by Techanical Publishisg Compeny, A. Duma aad
Bradstreat Compeay - all rights reserved)

China

The Chins syndrome

The Chinese Goverumeat, under the reforming
leadetship of Deng Xiaopiang and premier Zhso Ziyasng,
is pushing shesd vith its plaa to wodernize four key
sress: imdustry, sgriculture, the military, and
science sed techmology. Speakiag at the Secomd
Iuternational Conferencs on Cosputers amd
Applications, held in Bejjing in late June, the head
of the Chira State Couacil’s Committes for
Clectromics Ianovatiom, Li Xismg-Lin, told delegates
that the cowntry “regards computers as ose of the key
development objectives™. The hope is that che use of
computers can aid the trmsformtion of the coumtry
from s lsrgely agrarisa snd local craft-based socisty
into & msjor world economic pover im the twenty-first
century.

Li Xiang-Lin estimtes that by cthe end of 1986,
Chins had an installed base of 8,000 minicosputers
and wainframes and over 200,000 wicros. The aumber
of LANs is still low, bac it is growing rapidly.
There sre currently over 170,000 computer
professionals in China, hslf of vhom sre invclved in
developing nev applicstions. So far, Li estimstes,
systens have been devsioped coveriag 20,000
application programme areas.

According to a 1986 report from the US Labsssy
in Chins, over 60 per cent of the computers ia China
sre used in transportation sad industry, 17 per cent
in science and education, snd osly 3.4 per ceat ia
commerce snd finance. The remsinder is spresd thinly
in the cultursl, health, and sgricultursl sreas, as
well as other sectors.

More significantly, the report suggests that ons
major reason for Chins’s lack of videspraad
sutomstion is gross underutilization of the systeme
the Chinese alresdy have. "Chins could virtuslly
double its computer processing by better traianing of
its operstors and the purchase and development of
advanced softvare alresdy svsilable ia the Vest,”
says the report. That may be undersstimsting the
problem. Many people vorking in the informstion
systems sector in Chins, including the Chinese,
suggest that computers sre being used st between omly
15 per cent and 25 per cent of capacity.

Much of the technology underlying those
statistices hes come from foreign firms - in the US,
Japsn, and Europe (Ses figure 2 "China's Computer
isports”™). Over the last 10 years, Chins has
imported sn estimaced $2 billion of foreign
information technology. IMM, Digical Equipment
Corp., Hewlett-Psccard, Unisys, Tujiteu, Honeywell
Bull, and Siemens heve sll had their share of those
deals. I regards its growing business in China
with such seriousness that it set up sn IM Chins
Corp., in Hong Kong in 1984,
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One of tha limiting factors to techmology trade
oov is the shortage of foreign reserves available for
foreign purchases. This is larg:.y the result of
over-zealous expesditures during the first fevw years
of che open door policy.

For a vhiie, the Chinese thought that
wodernizatioa mseant having the right wachines. Now
they ste lesrning that it is s systems game. Chima's
guidelines for technology acquisitioa reflect the
coentcy's change of emphasis; systems must be sbove
the level yvaiiadle in Chias, must be of practical
use, sust comtribute to China's eventual
self-sufficiency, sust foeter ecoucmic amd socisl
development, sad must be weeful for gemeratimg

foreigs exchamge.

ot all of China's techaology cowes from
abrosd. It hes its owm computer traditions and is
actively crestiug sm intermal compester iadustry,
centered ia Beijing snd in Shamghai, such of it uader
the control of the oevly formed Chinas Computer
Developmest Corp. (CODC).

Set up in early 1387, the CCDC's stated aim is
to become "China's IM”, It pulls together meay of
the dispsrate computer develop sad mensfacturiag
facilities im Qhims into owe organization. The sim
is to co-ordinate the couatry's productioa of
sachines and help emsurs that the people vith talent
are given the right enviromsmeat to work in. Cattiag
across the traditionsl hierarchies of Chimese
State-controlled orgsnizations is essemtial if this
is going to be effective.

Thirteen fsctories that build the Great ¥sll
sicrocomputer are part of the CCDC. Together, they
produce 25,000 PCs & year. Factory tmber 3, in
Bei jing, menufactured minis fros 1965 wmmtil 1983,
vhen it begav producing 8-bi’ mschines. Now it sells
the IM-compatible Great Wall, which it builds using
Iatel microp s and y chipe from Oki of
Japan. It slso mskes a Motorols 6300 multiuser Unix
system cslled the BOMS 6800. "What we would like to
do is to mske Digital's MicroVAX here,” ssys Pan
Tianbeo, deputy chief of production st the plaat.

Figure 2: China's increasing ¢ ter imports®
Tin § =millious)

Country 1983 1986 19895 1986
Trence 5.8 1.6 2.8 9.2
Yederal Republic of Germany 1.3 7.3 7.1 11.1
Italy 0.4 0.8 1.1 1.2
United Kingdos 2.3 4.0 6.0 4.3
Japan 25.7 49.9 8.7 84.9
United States 35.3  77.6 156.7 189.7
Total 70.8 141.2 255.4 300.4

* All figures include computer systese, CPUs and
periphersls.

Source: Officiasl Customs Statistice.

There are aov an estimaced 2,600 joint ventures
between Chinese orgsnizations snd foreign firms.
Though not all have been successful, meny foreign
computar firms are looking for & stake in one
particulsr joint venture: to build s ssinfreme
assesbly plant in China. The chances sre that the
company that vine the desl will also vin a
ssssive share of China's growing msinframe
sarket.



The lack of networking hinders cosputer users im
Chins in other ways. “Remocte diagnostics simply is
20C possible here,” ssys Siemens’' Szwoch. "Users have
to wait uatil am emgineer csm get to them vhen there’s
a problem.”

Inprovements to Chins's aetworking ability are in
the early stsges. Omu the spplications side, though,
there slready sre cxamples of tihe wey shesd for Chima.

In the buildiags of the Mwmicipsl Governmeat of
¥anjing in the Jisag-su provimce is ome of China's
wore sophisticated information systems. The min
applicatioa is office sutomatios smd it supports
Chiness character electromic mail, Chiwese word
processing, mad a dsta-dased msnsgement informstiom
system. Tweaty people can wse the systam st aay time
via termimals ard a fiber-optic LAN.

One of the system's develepers, Xue Xisg, s MaD
studeat at Neajing Umiversity, explains that they had
to start from scratch. "There sre ot maay eystems
using this type of application, et it is sm ares that
1s growing very fasc,” sccording to Xoe. "The trouble
is getting the momey to develop sad instell chem.”

Access to more gdveaced software tools would help
cut the cost ot development, amnd that is the goal of
Chins's nstiomal software ergineering programme. Rum
by Bosheng Zham, sssociste professor sand vice chairmsa
of the cosputer sciemce department of the Beijing
Institute of Aeronsutics and Astromastics, the program
is sponsored by China's State Science amd Techeology
Coumission and imvolves resescrchers is 1] Chinese
wiversities amd institutes. The programee’s review
cosmittes, however, is wot Chimese. It is made uwp of
experts from the University of Marylaad, College
Park. The software eagineering envircoment they are
daveloping is based on Unix gwnd writtes ia C.

Complex softusre problems slresdy have been
overcoms ia Chins, psrticularly those counected with
the ws jor Cask of sutomsting Chins's idevgrsphic
lamguage -~ there are over 400 different Chinese
charscter entry p ing syst to ch
from.

Wov that the lsaguage has been sutomsted vith
some degree of success, there is s base for developing
sdeinistrative and office applications. Though the
expertise needed o create effective systems is
limited, this will change ss the meny Chinese students
in the US, Curope, sad other Asian coumtries - around
30,000 ia 1986 - return home after being exposed to
Uestern mansg aethods snd techaiques of syscems
snalysis. Probably the most iafluence oo the future
of China's inforestion systems development will cowe
from foreign compmmies. They will set examples, moke
mosey, sad, if they want to msintsin and expand their
systems in China, they will probebly transfer soms of
their kaow-how to their rreding partners.

Both che outside companies and the Chinese are
becoming svare thet they have to make reslistic plans
to accomt for limitatioms in the use of informstios
systems as s base for business. China, mesavhile, is
baginning to focus om closisg its spplications gap.

If internationsl trade is supposed to be a
process of mutusl besefic, thea trade with China will
have €0 be a process of wmstusl education for s few
years. "And chen,” as Professor Hu puts it, "once che
friendship has been astablished, the world vill sees s
smuller place.” (DATAMAIION, 1 Septembsr 1987).
(Excerpted from an article by Peul Tate, DATAMATION's
internstiocnal editor smd Joha W, Maier, sn indapendent
computer smd netvorking consulteat imn Fort Worth. He
has been iavolved vith Chinese computing for eight
yesrs snd hae recently spent s yasr lecturing in Chias
on the comyputar eciences.)

EEC:

Europe agrees to SUREXA projects

Research winistars from 19 European countries
approved the iaclusion of 58 aev high-techmology
projects, vith a total value of more than
$US 800 willion, in che EUREKA iaitiative. This is &
scheme launched two yesrs ago at the prospting of
Freach President FramGois Nitterand designed 2o link
Cutope's industrial and acsdemic scieatists aad
engioeers in the development of merket-orientsd
technologies.

The projects approved at a meeting here rasmge
from s telstively swall research effort beiag launched
by scientists im Britaie and Demmark into the
production of fruit flavours from plamt tissue
cultures, o a ssjor S5-yesr, $US 60 million project
iavolviag the joiat development by teams im Italy,

FRC, the United Kinpdom, sad Framce of the high-speed
opticsl cramsmissian of telecommumicatioms signsls.
Esch project is funded from private awd pubiic sources.

The mew projects briag the total to 165, with a
value of $US 5.8 billiom, the total spproved siace
EUREXA ves laumched im 1985 ia what many sew as a
direct respoase to the US Strategic Defense Initiative
{S0I). Ewopean politiciens argue that CUREEA is

ded to balemce civilian spin-offs from SDI
for US compamies.

A preliminary saslysis by the EUREKA secretsriat
of projects lauvnched so far revesls thst the most
popular fields for collaboration are in information
technology (25 per cent of the projects) robotics sad
wesufacturing (17.6 per ceat), and biotechnology
{13 per ceut). Other important fields inciude aew
materisls (12 per cemt), eavironsents]l protectiom
(8.3 per cent), and telecommmicacions (7.4 per cent)

One of the (oaclusions of the ministers st the
Madrid apeting wvar thaC s special effort shouid be
msde vithin the EUREXA initistive to eancourage grester
wniversity-industry co-operation on futurs projects.
(Science, 25 September 1987)

IT skills gap in Europe

Education and trsining is Europe sust undergo a
profound trsnsforwstion to meeC the skills challenge,
accordiag to 8 report from the Interastional Lsbour
Office.

Instead of the trasditional division between blue
collar gnd white collar vorkers, sccording to the
feport, two new categories ar. emsrging. Those with
nev informstion techaology (NIT) skills snd those
vithout them.

The report, prepared for the Septesber 1987
fourth Regional Conference msintained that if Lurope
vants to tise to the chsllenge from oversess, skille
development will have to plar a crucia'! role. Unless
education sod training moves shead s aev polsrization
vill take place affecting the competiciveness of
encerprise and the prosperity of the nations, ssid the
report.

"Zuropesn training policy ol jectives remsins
snchoted in yesterdsy'’s vorld ... by asnd large, they
are conservstive and inflexible, lacking
sggressiveness and fine-tuming to the present lasdbour
wsrket,” according co the repore.

The tsctory of che future, said the repore, will
be composed of skilled vocrkers fully conversant with
cosputar-aided design and flexible msnufacturing
systems, vith non—wschine tssks undertsken in rocation
by operators.



The report has two ca jor recommendations for our
education snd trainiag systems. They shouid de
flexible and foster creacivity wvith constantly
cevieved curricula to wmirvor the reality of the labour
warket.

The report concluded by saying that if schools do
not cteact to the second industrial revolution, workers
will become irrelevant to tomorrow's aew
opportumities, crequiresents and priorities.

(Electronics Veekly, 26 Augusc 1987)

Iadia

India's soft hopes

Unlike As a's other smbitious industrializing
countries, such as South Kores and Taivan, India has
rejected the ides of mimicking Japean’s success in
producing low-cost hardware as a msans of eatry to the
world technology industry. India is taking the soft
route, slthough so far the coumtry is fiading that
route hard going.

The total value of Indian-proluced software last
yesr was less than $60 million, of which $38 million
vas exported. In sn international market where sales
of a single PC packsge can reach s billion dollars or
wore, such nusbers are not impressive. Even the
Goverwment's nstional softsere prowotiom policy, which
sims to incresse softwars exports to $300 million by
1990, is far from awvesome despite the almost tenfold
incresse it represents. What is sore, that plan is
being tempered by restrictions om the use of foreign
exchange (foreign wmouey reserves held by the
Government) to purchase the right development herdware.

Covernwent and industry officials are coavinced,
however, that India can becoms & massive softvare and
services house serving the needs of the world's user
compenies and the international informstiom industry.

In one sense it slready is, claim advocates of
the softvare policy. The additiomal secretary of
India's Departwent of Electromics, K. Seshagiri, who
is essentislly the person in chargs of the country's
computer policy, reports that governsent sucrveys show
"Indisns outside India developed 37 billion in
softwere iz 1986," He adds that there are currently
almost 50,000 non-resident Indiens cresting software
for foreign cowpenies.

Tapping into that software potential st hows is
vhat Seshagiri hopes to do, snd he belisves that
foreign firms, vhether they sre user companies looking
for custom-built eystems or tachnology companiss
shopping for products, will begin tapping into it too.

Soms of them alresdy have. For exsmple, Citicorp
in the US snd Citibank Savings in the UK heve both h.d
applicstions software developed by Tata Consulta:c;
Services of Bombsy. Tata is India's largest sofrware
exporter, heving sarned $12 million in overseas
business in 1986. Among Tata's other clieats are
American Express, Unisys, Mstional Weetminster Benk in
the UK, the KLuropesn Contsiner Terminus in the
Retherlands, Australianm Iton snd Steel, the
Nev Zesland Post Office, snd the Kuwsit Ports
Auchority.

But one of Tata's eoet ambitious coatracts is
just getting under vay vith the Fireman's fund
Insutancs Corp. (FFIC) in S$ea R-fael, California.
This deal is cto help the Tund'e Systam Enterprises
subsidiary rewrite the FFIC's entire accoumts
receivable systes.

Tony Chalmers, vice president of the subsidisry
explaine, "It's s very complex job and invoives
integrating over 20 different systems. The totsl
project represents about 200 yesrs of effort and will
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require close to 2 millioa new lines of code. Tata
vas chosen as a joint developer because we have alvays
been impressed by their professional spproach and the
qualicty of their work. Ue can also benefit from the
lower msnpover costs vhen we use their development
centre in Madras for some of the work."

The Fund's confidence is based to some extent om
a project just completed in which Tats helped to
develop & dats dictionsry for FFIC based on the IM
DBZ product. It is called Addict. "Ve believe it is
the only one anywhere near completion in the wvorld,”
says Chalmers, "and we intend to start selling it oa
the open market in the next few moaths.”

For FPIC, Citicorp, and other Westeru firms, ones
of the most obvious advantages India offers is low
Lasbour costs. While capitsl-intensive hardware
manufacturing is handicapped in India by severe
foreign exchange and industrisl infrastructure
problems, the country's software industry apparemtly
benefits from these sdverse econcmic conditions.
"Indis hss a surplus of unemployed or underemployed
scientific and technical msapower,” says the
Department of Electromics’ Seshagiri. That manpower
comes cheap. "The average sonthly salary of a
university graduate with specialized electronics
training is 3,000 rupees ($240)," revesls J.N. Renhen,
joint secretary of the Ministry of Commerce.
Seshagiri adds, "Software is labour-ianteasive, so we
hsve a cost-cutting advantage.” Seshagiri estimates
that softvare can be developed in India for one tenth
what it would cost elsewvhere.

Indian computer executives slso argue that they
have other points in their favour, including the use
of English as the standard laaguage in business and
government sectors and s level of technical education
that is higher than in many develuping nations. “We
have a wealth of engineers and professionsls
avasilable. Other countries vith so-called inexpensive
labour do not have our techaicsl expertise,” claims
Manohar L. Tandou, chairmsn of the Bombay-based Tandoa
Group and brother of the founder of Tandon Corp.,
Chatsvorth, California.

India is determined to continue isproving that
level of expertise by expsnding computer education in
Indis. The Depsrtment of Electromics is setting up
four Indian Insticutes of Informstics Technology,
vhich vill sske use of che National Informstics Center
aetwork (NICast). The existing four Indian Institutes
of Technology sre also expandiag their cowmputer
training prograsmes. Private institutes and industry
ars being encoursged to incresss computer training.

The ready svsilsbility of educated, low-cost
softvare personnel is a msinstay of India's software
promotion policy, a governmsat-backed initistive oow
in its firec year of operstion. This is the latest
sove in the country's five-year plan to improve the
industrial snd commsrcisl structure of the country
through the use of new techmologies.

A ceatrsl theme of the computer policy is
Seshagiri's "flood in, flood out” concept. The first
phase opens the gates to the unrestricted imporc of
foreign software. Though products ere etill esubject
Co s 60 per cent import duty, it is still much better
than the usual 140 per cent levy applied to foreign
technology wares being brought into the country. On
the surface this appesars to be the opposite of what
{adia wants to achieve. How can making thess Western
producte essier to import help incresee exports of
I{ndien software products and services! Thare is a
plan,

The incoming flood of new sofcvare is expected to
offar seversl benefits., Nandan Nileksni, deputy
managing direccor of Bangslore software house [nfosys,
explaine, "It's supposed to flood in, reise the lavel




of expertiss to international standsrds sad the state
of the art, then (Indism products) flood out again.”

This gosl is to be resched by seversl paths.
Firet, the incosing flood should stimulate compucer
use and wmufacturing and incresse the size of the
dommstic software msrket in general. Subsequestly,
the plam forecasts that “import substitutioa™ will
occur vith local developers cresting products that are
cheaper than the imported peckages. I!f cthey csamot
there will still be am advamtage: “The wnrorted
software mans wve aced aot reisvent the wieel,”
explaias V.K. Hariandom, director of PSI Data Sylu-
of Baugslore, a mssufacturer of micropr
computers and systame.

Although import subetitutiocm will mot necessarily
lead to exportable products, smother spprosch might.

The improved level of expertise is also expacted
to sttract comtracts for custow-built software from
ma jor foreign compamies. These comtracts will sll be
Chanmeled through the Covermmat-owned compuler
conpeny, OMS. The compmmy vill thes break the
contracts dowm into mswagesble pieces, discribute the
work amomg doxzstic compsmies, mmmage Che project,
and, finally, supply the results to the customer.

Viaming specific project comtracts is the
Craditional wsy that Indis has tum its software export
trade. Usually this iovolves sending developers sed
programsers to vork with the clisnts, a practice often
described as body shopping, body export, or
“fleshuwsre” export. ...

"Softvare peckage export is the dresm,” coafesses
Pravin Candhi, executive director of Rinditrom, s
focal softvare house that rapresents Digital Equipment
Corp. and Tektrowix Inc. in India, but, he adds
cautiously, “"The baligame in the OS is a bloody gams.
1 cannot see s lot of product developwent im Iandis im
the near~ to medive-ters futwre.”

Yhat is more, though the software policy is less
than s year ocld, sany people sre alresdy having second
thoughts sbout it. The flood ia, for example, ssy not
be as such of s free flov as expected. "™What is
happening is that there's a growing fesr the flood in
vill zause lots of foreign enchenge problems, so they
put cestrictions on,” explains Mileksui.

Lven if the Western supplier does manage to get
spproval from its Govermment to export sdvsaced
systems into Indis - the Indisn buyer is faced with
internal restrictions on the isport of the necessary
development hsrdvare. This is eepecislly true of the
latest models of large systems, which sre scarce in
the coumtry. Though the nev policy permits the
import, also at 60 per cent duty, of the more
expensive equipment needed to develop upscale
softvare products, export commitments must ba givea in
return.

Yor machines or systass vith bundled softvare
that are purchased using foreign exchangs obtsined
directly from the GCovernmwent, the developer sust,
vithin four yesrs, export software vorth 250 per cant
of the foreign sxchange used. For forsign exchange
obtained elsevhere, the export obligation is 150 per
cent. Similer terms sre applied to lessed equipmenc,
48 vall ss to that loaned by s customsr for the life
of a project.

The lack of access to the right hardvare say not
be too large sn obstacle in the future as lndis
develops internationsl comsumicetions links thst sllow
remote development.

There sre other probleme developing, howevar.
Although users can import softvare, recent
snnouncenents sppear Lo indicate thet "if you're omly
s softwere retsiler, you cannot import for stock snd
sale,” says Nilekeni.

Mote surprises may be iz store. “There are still
notifications comiag out,” Bilekami adds. “Ve're
still waiticg and seeing.” These uacertainties sdout
the likely side-gffects of the Indiam software policy
oa the country's local imdustry do aot improve the
confidence of Indiam execulives as they peddle their
services overseas. Sut pedile them they vill, and
with iacreasing viger.

Binditron's ocutlock sume up the way moet lodiam
software companies see their (utures. Says
Pravin Ceadhi, "We're lookiag for wore project
comtracts amd fecurring revemwes through royalties.™

Lideralized software and hardusre imports will
woke some difference to the Level of quality emd
appropristaness of Imndien products, but there is still
one imescapadle problem: the geographical distamce
from major merkets, especially the US. This will
continue to hinder developmest of both PC packages smd
large-scale projects.

For PC software, the main probles cthat distsace
presents is the iasbility to keep up with s
fast-woving merket. For larger projects, the probles
is access to the ewviromment in vhich the product will
have to femctioa. FPFor this reasom, evea companies
with relatively woders hardware, such as Infosys vith
its im—house Data Cenersl equipment and its
timesharing access to DEC smd LM sachines, are oftem
forced to export people rathec tham do the entire
project at home. (DATAMATION, 1 September 1947,
pp. 96-5/11) (Reprinted wvith permissiom of
Dstsmstion® sagazine®, copyright by Technicsl
Publishing Company, A. Duna and Bradstrest Company -
sll rights reserved)

lodonesis
Telscommumications in [adonesia

Approved iu 1985, the Covermmnt plan will be
developed over five yesrs. AL presemt che vork is
proceeding st a good pace, even though the import
restrictions are making it sore difficult to achieve
the targets. For chis reason attempts are being made
to iacrease the import of telecommwnications equipment
from comtries williag to give low-interest loaas as
wvell as to increase production snd local assesbly.

Recently, 6,000 lines Rave been instalied in
Jakarts snd public BWSD switchboards providing
10,000 lines have been iastalled ia Java. In the nesr
future, it is planned to expsnd the current telephone
network by 20,000 lises in Java, 24,000 in Sumatrs sad
20,000 in Semarang, etc.

Other methods >f financing are plenned for
projects vhich foresea the launching of the first
cel'ular redio talephone communicstion network in
Indonesis. Last yesr such & system was set up on m
experisencal basis by & local cowpeny using Ericsson
equipment. The celliulsr resdio telephone netvork hae
st present eight radio-base stations and 18 cells to
cover Jeksrts and Bandung. The first phase, which
designed for 10,000 subscribers is asbout to be
finished, whilst the installation of the second phase
which involves expending Che sress snd the subscriber
capecity is under study.

To solve the major problem of commnicstions
raised by the fact that the country has over
13,000 islande, a project vas starced about 10 years
sgo for leunching sacellites which can create s sysies
of link-upe aleo betveen the sost discant islands.
Last Septamber the Government spproved & plan for
launching, by che end of the ysar, the Pslape B-2F
satellice. The operstion vill cost around
$US 93 willjon. The previous Palsps 8-1 satellice,
laumched & fev years ago with 12 transponders,
provided the country with s cepscity equal to
12,000 telephone lines. (Bulletin IBIPRESS, No. 1495,
& October 1987)



Japan
Japem faces shoctfsll of seftware eagimeers

Japen amticipstes a drsmatic shoct {all of
600,000 seftvare esgimeers by the mext decade,
according te its techmolegy mimiscry.

This is already presentisg aev opportwmities for
vousrn iz Jepan's male—douninated computsr imdustry, snd
is fwelling rapid sdvaences ia its softwsre development
techuology.

Fujitsw, for exammple, is to recruwit 20 vomem
ssauslly te be trainad as programsrcs, startiang this
yesor.

But iscressed recrwitmeat levels are walikely to
cope with wser demsnds - the average spplicatioms
backlog of zhe Lacrge-scale weers in Japsm is mearly
thres yests, according te Fujitse’'s Yoohio Egawa.

The softvere smgineer shortags is ome sper to
Japan's Signa which aims o develop high preductivity

software developmsnt esvirommeats. {(Computer Weekly,
13 Augustc 1987)
Mali

Nicrecomputers sid Mali businessmen

The Nalisn Chgmber of Commerce smd Indwscry sow
wses & microcomputer to carry ouwt fimamcisl plammiag
and smalysis on & woathly basis for all of its
cegionsl delegations as well as its hesdquarters
activities. Formrly this was possible omly omce a
yesr.

A msjor effort has slso been made over the last
year to davelop ecomomic dats om the activities of
locsl entrepremewcs. The computerization of this dats
will eventuslly permit rapid smswers to requests for
acouomic statistics by foreigm bwsimess people,
davelopment workars sud the entrepreneurs themselves.
Amother dstabsse currestly provides isformstios on
price iandices for a varisty of cosswmsr goods.
Applications esuch as these add significently to the
svailability of key informstiom sbouwt Mali's ecomowmy.

The oagoing liberslisation of the Hslisn econcwy
crestes applications for the computer which promise to
help locsl emtrepreneurs take better sdvantage of
business opportwmities. With the Chamber's datsbase
systes, it mmy soos be possible to provide quick
access to imformtion ocu legislative chenges affectiag
business interests by using & list of key vords end
capsule s.amacies of legislative texts. The Chamber
is slso making use of the maching to couduct training
vorkshops foc Mali professioaals. (Development Forum,
1 Oetcher 1987

17 ia OLCD coumtries

The informstion techmology (IT) iadustry,
encowpassing the whole gamut of hardwere snd softvare
for the processiag end trememission of dats, generacted
total vorld-vide revenues of aesrly $400 billion in
1986, s figure thet will have wore than tripled by
1995. The sector sliready sccounted for up to 25 per
cent of GNP ia OZCD coumtries by the early 19809, sad
the proportion hae risen since and vill rise further
in cthe future.

Expenditure on [T products is increasing faster
than ow aay othe- class of gocde sad vill conci.ue co
do so. In the United States, it is forecast thst
outlsys om computers and other data processing (DP)
equipment vill rise by sn snnusl eversge of 2l per
cant up to 1995, snd those on telephone snd telegraph
systems by 20 per cent. Annusl spending groweth for
the third fasteost-rising imdustrial product group,
drugs, is projected at no more thaa 7.4 per cent.

Investasat in [T-crelated sectors is also
oststrippisg that is eoet other isdwstries. US
forecssts show that in terws of smmwal growth ia tocal
sectoral expemditure from 1984 to 1995 [T-relaced
industries occupy foer of the top five places, with
the leagee table headed by computer hardvare (8.5 per
cent ammwsl sverage growth) sad commuicaticas
services (8.1 per cemt). Medical sad destal
instruments are is third placs followed by celephone
and talegcaph equipmeat (5.2 per cent) snd radio amd
commmications systems (4.5 per cemt). By 1995, the
computer indwstry will be by far the biggest
indestrial imvestor with total oswtlays ferecast at
$62.4 billion (im 1977 dollars), followed by the
setomobile indestry ($41.8 dillice) and the three
telecomsumications sectors (arewmd $20 billicm each).

It is g ally estisated that ouly 10 to 20 per
cent of the potemtisl to be derived {rom IT-based
immovation has so far been exploited, vhile the rest
should be reslized vithin tke sext 10 yests. The more
capid diffusion of IT into new products amd procssses
will come shout through cost/performamce improvements
in techmolegy that is siresdy svailable. Resesrch
shovs that 2 one per ceat reductiom in the
cost/performance ratio can lesd to & 30 per cemt
incresse in demand for am IT jrodwct. Ia particsler,
commecting daia procsssirg sy.tems imto lecal or
compeay-wide metworks thst cas in tura ba lisked to
nstional amd internsciomsl commmicscicas systess will
eshance their efficiency sad ecomomic valus for the
user.

IT investment forms part of an orgamizatios’s
long-term corporate strategy aad cnce isylewented
(vhich msy take four to five years) becoums ome of the
company’s basic sssezs. From its stsrt-up, am IT
systes should have s lifespan of betwees seven and
12 years. Over time, s company’'s global informacicam
system bauilds up into what cosld be descridbed as the
lacgest machine in the orgamization, just as the
internstionsl telecommusicstions systes hse been
poctrayed as the largest machine in Cthe world. There
is 8 coucers, however, that the world’s fisancisl
sarkets, which are thesselves ridiag the wave of
IT-based inmovation, ssy opersts ia a vay thst
discourages this type of strategic investwest.

Table 2
Uorld production of informstion technology systems
- brouth estimates
$ villionl Average
1995 enmusl growth
2
HRardware 226 353 621 12
Softvare 8% 176 433 20
Telecommunications?
snd computing
secrvices 83 107 163 6
TOTAL 393 636 1 197 13
1. At 1985 exchange rates.

2. Telecommunicstions equipment solely for the
public network.
Source: OTQD.

IT systems not only incresee productivity in the
clessical sense but slso introduce s far grester
degree of flexibilicy into mensgement and
sanufacturing svetess. AMtomstCion through
programmsble sachine toole and robots sekes batch and
"customised” production both technically fessidble and
economically viable. IT csn slso mske for higher
quality, more "incelligent” products thsc have grescer
asppeal to the consumer. WNetworking vill Cecilicate
intersction between users, designers, senufacturers




snd the suppliers of production machinmery, vhich
should mot caly result ia better adaptatioa of
products to customers’ aneeds but slso accelerace the
ismovetion process.

The ecosomic bemefits of imvesting in IT are thus
both of a qusatitative and quslitative nature.
Quamtitative gaims vill arise frow higher expenditure
on IT-based goods and services, from the growing
warket for iaformetiom~based services and from
iuvestment in sev telecommmicatious aetworks.
lavestiag in hardware of all kinds, from msimfreme
computars to deasktop terwimsls, from robots to fibre
optic cabling for iategrated services digital
sstvorks, mot to sestion spemndiag on software sad
services of all sorcs, should have swbstamtisl
wsltiplier effects, creating direct and iudirect
long-term growth opportumities. The burgeoming scope
for mew information services will cover fields swuch as
professional snd private data barks, fimaacial
craasactions (electromic funds tramsfer amd peyment
systems), entertaioment and leisure sctivities, health
care aad educstion.

At s qualitstive level, IT-based systems and
services have the merit of deing virtually
pollucion-free smd of being weeful for momitoring snd
helping to reduce air snd watar pollution. They can
also be uvsed for comtrolling emgises, helping to lower
energy comswmption ss wall es haruful emissions. IT
incorporated imn robots smd other computer—controlled
machines caa take over hazsrdous snd damgerous (as
wall as tedious) occupations from humen beings (such
8¢ in mining, deep-sea exploration and nuclear power
plants). Ia & more gemersl way, IT will bring sbout &
trmmsformstion in the vay economies operate sad
engender s nev sad more creative vocrld. Sectors vhere
IT is expected to make & perticularly big impact are
engisesring and wachinery, awtomobiles, textiles and
clothing, banking, snd office-based professiomal sad
personsl services.

Despite the dire predictions in some qusrters is
the 19708, computers hgve aot displaced humans snd
added to dole queues but have sctuslly created
enployment. There has been & progressive shife
tovaerds informatioa-hamdling occupstioas. In fsct,
since the groving demend for informstion-related
services has more th.n offset the rise in the
productivity of scaff engaged in these taska. The
istroduction of IT systems has thus not comtributed
significeatly to the current high levels of
unempioyseat in sany OECD coumtries. Betvees 30 and
45 par cent of the totsl active vork-force in the OECD
asrea is now engagsd is informacion-hsndling
occupations, vhile the informstion industry itself has
' bacome s asjor employer: in the United Ststes, more
people now work in the IT sector thaa in the
sutomobile industry.

Rather than nev techaology causiag high
unewployment, it now looks ss though it vas too lictle
techaological progress that csused unemployment levels
to rise snd stay high in cthe 19705 snd early 1980s.
Unemploysent seeme to be concentrated in
non-innovative sectors, espacislly those where IT has
oo contribution to make, It srose from & vicious
circle of low profitability, low investment end low
productivity growth, meking employers reluctsnt to
expsnd ctheir work-forces. Since nev technology is
generally introduced through new investment, the
conclusion csn be drawvn that the diffusion of IT-based
process sutomstion has, like employwent, been held
back by poor economic performsaces.

In this context, one factor tends to be
forgotten: the relative prices of capitsl and lgbour
affect the demand for each end may datermine the
spplication and speed of diffusion of new technology.
Availgble dats show that during the past 10 years the

United States has been wote dynamic in utilizing ces
inforsstion technology for producing imnovative
products and services, vhereas Europe and Japan have
tended (slthough to & lesser exteat) to use IT for
wodernizing and automering their production

processes. As a result, the Americaa LT industry
increased output snd employmeat rapidly betweea 1972
and 1982, generating s steady flov of nev goods and
services. The relatively lov ausber of industrial
tobots and programmable industrial sachinery io use in
the United States, together with the decline of the
Americsa machise tool indusCry, are is sharp coatrast
to develop s in Sweden, Germany and Jspen (table 3).

Table )

Use of industrial robots

of which: Usited

Japan Europe Gersany States

1974 1 500 800

1978 3 000 21 000

1980 5 500 & 000 1 255 & 500
1981 8 500 6 000 2 300 6 000
1982 12 000 9 000 3 500 7 000
1983 30 000 13 700 & 800 8 000
198 & 000 20 500 6 600 13,000
1985 65 000 30 000 8 800 20 000
1986 % 000 40 000? 12 400 26 000

1. All European councries.

2. locluding 3,000 rodots installed ia Eastarn
Europe.

Source: OECD/Frawhofer Iustitut fiir '
Produktionstechaik und Automatisierumng (IFA),
Seuttgare, December 1986.

At the same time, the United States has
ssintained & high rate of job creatioa, slthough thac
should not be teken 8s 2 pointer to policies that
might be adopted elsevhere. A policy geared to
curbing productivity growth in order to retard
investment in lsbour-saving productica techaology aand
stisulats employment would be opea to considersble
ciske; the competitive environment, especislly ia the
supply of IT products, might mean such s policy
tesults in s lowering of living standarde rather then
an incresse in the sumbers employed.

The future diffusion of IT systews will bde
characterized by grester iategrstion snd
interconnection, ss stand-slone equipment becowss
increasingly tied into networks, saking techaology
that is aslready available that such more econowic snd
productive, Only an asstimsted 16 per cent of
currently inscalled IT systems have networkisog
capability or sre sctuslly interconnected. Automsted
offices and factories will soon be a reality,
therefore. In the fsctory, robots, aumerically-
controlled machine tools and CAD/CAM systems vill be
linked into Computer-lncegrated Manufscturing (CDY)
nscvorks in vhich the vactious pheses of design,
production planning, meterials procurement, machining
and sssewbling, inventory control snd ssles and
sarkgting vill be interincked in s singie informetion
processing snd communication system.

Resesrch so far suggests that IT-based innovstion
tends to be capitsl saving (end labour sugwmenting),
unlike earlier produccion technologies. The srgument
that investing in LT systewms results in wore than
proportionate productivity gsins thus turas out to be
s statiscical arcifect, since it merely reflects the
diminishing cost of Cthe hardware e¢lemant in these



systess aad the differential statistical treatmeant of
the hardvare and softvare components (the former beinmg
counted as capital expenditure sad the latter
considered as curremt consumption). That suggests
that vorries asbout the employ t q of the
IT revolution in offices mnd factories is a
aisconception leading the policy discussion ia the
wrong directiom.

Raducing obstacles to diffusion

Rather tham trying to predict the labour sarket
isplications of computerizatioa, policy-makers should
e comcerned with e¢liminating the impediments to the
videspread and rapid diffusiom of IT and winimizing
the adjustment costs for those adversely affected. In
genersl terms, there are two ssin areas for government
action: firstly, fostering the expansion of the
technology base in genersl snd the diffusiom of IT im
smsll and wediuw-sigzed firme in particular; and
secondly, emsuring the availsbility of a suitably
trained and skilled work-force.

It is pacticularly in less techaclogically
advanced countries that govermmeats may have to
support the development and diffusiom of IT systems.
Because it is skill imtemsive, IT process techmology
has omly really takem off in s limited number of
covatries vith sn alresdy advemced technology bsse and
ssjor iovestments in R&D. In mamy cowmtries,
institutional changes are taking place in market
structures of telecommwmications services, in
restrictions on broadcasting snd cabling or ia
protection of intellectusl property rights. Finding
consensus on new, or re-defining established,
standards, snd liberslizing regulstions are importamt
staps needed to encoursge iavestsent im IT. More
generally, resistance to changes in working coanditions
have to be overcome, which requires both asm
?li.hund wansgemsnt and & suitably skilled labour

orcs.

In considering all the issues raised by existing
rigidities and obstacles, governments may see the
scope for application~oriented policiss (the
“technology-pull®™ approach) as a wore efficient mesns
of s:isulating the introduction of the new
technologies. This concept entsils the coupling of
supply-side policies to crests the technological
capabilities vith the demsad side, as distinct froms
pushing IT applications st the firm level omly.
Candidates for such large spplications include new
infrastructure systems, for exsmple in tramsport
(just-in-time delivery) snd telecommunicascions vhere
nev services could improve msil systems curvently
burdening government budgsts.

Some governments have adopted msjor progremmss
for encouraging broeder IT use, promoting specific
applications snd ob jectives such as reducing sir and
water pollution or comserving foesil fuels. There is
the possibility of meny other applicstions -
sicro-processor-controlled engines in sutomobiles,
expert systems for wonitoring illegal chemical vaests
dumped in major rivers, safer eslectromic brskiag
systems in sotor vehiclees, computerized “raffic
managemeat and st & general level the crestion of
"smacter citias”. All sorts of public services could
be rendered more afficient and coet sffective through
the use of [T, moreover.

This kind of policy spproach need not entsil an
increased use of public funds, since it besically
involves setiing specific objectives and cresting sn
sppropriate framework for the operstion of market
forces im s period of transitiom.

The IT industry could thus consticute an
isportant engine for future econowmic growth, if its
products are effeztively exploited. However, unlike
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other high growth sectors (cousumer electromics, for
example), demand for its goods and services comes
minly from other industries and from public
sdministrations, so that its output growth will be as
much a reflection of countries’ general economic
performsnce as & coutribution to it. Heace, vhile
seeking to harness the large social, techamizal sad
ecooomic potentisl offered ty LT, goveroments cannot
hope to depend ou this one sector to serve ss a
catalyst for growch but must also continue to focus
atteation on geasral structursl and ecosomic
conditions to provide a better framework for growth.
(OECD Reporter, October 1987; excerpted from an
srticle by D. Kimbel, Science snd Techoology Divisiom,
OE)

Scandinavis
Scandinavia launches a tramsnationsl dacs network

The Scandinavian guthorities are setting up vhat
should be the first traasaationsl telecommmications
service. The joint subsidiary will be established in
Sweden as a private compsny vhich will supply the data
aetworks ou sn internatiomal bssis. The lamching of
this service is to prepars the way for s similar
initiative in Europe.

Sweden vill owa 8 per cent of the new compsny aad
Denmark, Finlsnd sand Morway will have 16 per cent sach
vith Icelsnd holdiag & per cent. The compsuy should
start operating as of 1988 by which time all the
countries concerned vill heve obtained authorization
from their respective parlisments.

In setting up this service the major compenies
will be sble to order their requirements for their
private data aetvorks fros ome point. They will alse
be able to pey for these netvorks at the same single
point.

By moviang iato this field, Scandinavian
telecommumications vill find thewselves in hesdlomg
competition wvith the asjor computer sad computer
services companies such se¢ IM, Electronic Dets
Systens, a subsidiary of GCeanersl Motors, and Geisco, a
subsidiary of Genersl Electric of the US.

Agreemencs have slceady been concluded to
exchange traffic vith Hoag Koug and Cenada and
negotistions are under way vith the US. Such
sgreemsnts are coacentrated outside Europe in order to
facilitate the discussions now taking place among the
EZuropesn countries for the possible lsunching of a
similar transnstiooal service oa s pan-Luropesn
basis. (Bulletin IBIPRESS, No. 142, 13 September 1987)

United Kingdom
Alvey Programme

The results of four years of wvork and a
£350 million investment in informstion technology (IT)
were displayed recently at the 1987 Alvey Progremme
conference and exhibition. All the funde sre nov
committed and the lsst projects sre expected to be
completed by 1990.

The programse was set up in 198) to emulace the
sbility of Japan to create & nstional co-ordinated IT
drive vith industry, government sad academic
institutions co-operating in work om the resesrch
stage, but competing later on in product developmenc
ond mnerketing. Four key technologies vere
ideatified: Very Large Scale Integration (VLSI),
Intelligent Knowledge Based Sysctems ( IKBS), Software
ECngineeriag (SEZ) and the ManMachine laterface (MM1).
Systems Architecture (SA) eserged & yeasr later as
snother vital element.

The Covernment supplied £50 million for research
in scadesic institutions snd £150 million for industry




cresearch. Industry provided the remaining

€150 million. More than 100 projects were oa show st
the exhibition and the dirzector of the programme,
Mr. Briam Oskley, expressed his pleasure ar the UKX's
overall progress is IT, with one note of varmisg. ...

The enthusiasw evideat at the exhibition aund
conference vas tempered dy s coucera for che future.
It was oot clesr what, if amycthing, wvould succeed the
Alvey Programme and some participants cowplained that
their work vas suffaring becauvse it vas oot knowm if

funds vosld be forthcowing. ... (Enginesring,
October 1987)
USSR

USSR and telecommmications

The Soviet Uniom is giviag s big boost to the
sector of telecommmications sad tv commercial space
programmes .

Folloving China's exssple, the Soviet thion has
now lamched a market campsign to sell commercisl
space om its proCom rockets. As a resglt of this
campaign’s leck of success, the competent authorities
have signed sm agreement vith & lomndon Insurance
broker. This cowpeny will sct ss sa intermsdiary
between Clavcosmos, the Soviet civilisa space
authority, snd Westara companies vishing to place
their satellites in orbit on Rwssisn rockets. The
cost for each laumnch will swowat to $US 20 million
vhich is very competitive compared to the price set by
the Chimesa, $US 30 million.

As regards the Earth talgecommmications sector,
the Telecomsunicacion Industry Resesrch (TIR) has
published s study comtaining estimates of this
narket's development over the next fev years.
According to these estimstes, the expenses for
procuring telecomsunications equipment viill surpass
$US 20 billiom Dy 1995,

The TIR have estistated that the Russian domestic
sarket for telecrmmmications equipment should surpess
the §US 9.6 billion of last yesr snd increase to
$0S 13.4 billiou in 1990 to reach $US 23.6 billioa in
1995. Oun the besis of the plans foreseen by the
Soviet Covernmeut, the cable commumica”ious networks
vill be expanded and renewed vwith the insertion of
fibre optics. By 1995, 44 million lines will be
digitalized for the transmisgion of dats snd images.
The aumber of teleph will increase from the
30 million of last year to 48 million in 1990 end
teach 100 sillion im 1995.

The results of the cesesrch hava highlighted chat
the Soviet industry vill sansge to cover only a third
ot its needs in the telecommumications sector. The
TIR therefore foresees thst the Covernment will have
to resort sore hesvily on imports fros other countries
of the Cast or even of the West. According to the
calculations of TIR, the imports will resch
approximsctely $US 35 billiow in 1990 of which wore than
$US 350 million will coms from vestern countries.
These imports ssounted to $US 37 wmillioa in 1984,
(Bulletin IBIFRESS, Mo. 151, 15 November 1987)

Soviat CAD/CAM programmes sod markets

.. The Soviet Communist Psrty Congress slready
approved a sveepiag programms of economic reform
focusing on giving wore autonomy to ssaufacturing
plant msnagare vho sre expected to double their
axisting sutomstion "levels” by 1990 snd will hence be
forcad to sink or evim on their owvn as stace subsidies
are reduced. Fowever, plants vill slso be sllowed to
retain o portion of their profite for RED snd csapicsl
investments of their own choosing and it is believed
that under this system many plsnt msnagers wiil
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compele vigorously for the moat advenced cowmputers and
CAD/CAlt squipment that are seen as the basis of
effective factory automstioa is Western couatrias and
Japan.

There is mounting speculation sbout huge new
markets and business oppurtumities for Western
compucer and CAD/CAM techoology suppliers im the vast
expanse of Soviet ecomomy.

These speculstioas are reinforced by the fact
that for the first time in history the Kremlia leaders
have iavited capitalist fires to set up joint ventures
in the Soviet Uaion. They boge that such programmes
vill sccelerate their high-techaology acquisition
sctivities and offer Sestera partmers low-cost
manufacturing facilities with huge economies of scale.

A recent book “Soviet Automstica” by
Dr. Jack Baranson and other sovietologists provides
some unique insights inZo the Soviet sutosstion scene
in genersl with particular attentiom to its CAD/CAM
and robotics implementstion plans sod problems. It
also highlights political problems that the Corbacher
plasnaers are facing in trying to implement their
massive automation policies.

The Soviet CAD/CAM efforta, according to the
suthors, date back to the early 1970s when
40 organizations were singled out for imtroductiom of
CAD/CAM systems mostly based oa sscond-generation
BESM-~6 minframes duriag the 1771-1975 Five-Year
Plaa. This programme vas sccelersted during the
1981-1985 Five-Year Plasn snd givea top priority with
the objective to sutomste 15 per cent o 20 per cemt
of design work by 1985. The 1986-1990 Five-Yesr Plan
originally called for crestion of over 300 sepsrate
CAD systews dedicated to specific applications
throughout the Soviet Juiou. |

Given the fact thr>. there are several million
workers in design and production engineering st
wachine sud instrument building plants slome these
programmes sppesr grossly inadequete even if they sre
seen as development of CAD/CAM system prototypes for
ceplication in similar applicsations throughout the
Soviet Union. There are sleo unique political
problemss that are hindering the proliferstion of
CAD/CAM systems in Soviet design buresux which
typically employ & to 5 times wore designers tham in
the Yest for performing tasks of comparsble complexity
and size.

CAD/CAM installations within Soviet msaufacturing
enterprises also threaten the traditional role of
Soviet design institutes. This frageentation of
tesesrch, development, prototyping, and ssnufaccuring
functions betveen various Soviet organizations is
perceived as 8 formidable barrier to iatroduction of
effective incegrated CAD/CAM systems aC Che enterprise
level which could lesd eventuslly to MS and CIM
levels of automation. In recognitiom of these
problems the Soviet authorities have begun to
suthorize in-house 84D programmes for msny enterprises
sad established 150 scientific~production sssocistions
wodellied after typicsl sulti-product high-technology
companies of the USA.

In 1985 1O per ceut of the largest Soviet
enterprises with over 500 employees were equipped with
their own msinfreme cowputers many of which sre still
of [ J6O0(RIAD) and MINSK-)2 vintegs. In hundreds of
thoudsnds of Saviet enterprises design vork is
pecformmd using ctraditionsl menusl secthods sud in
cases whare CAD systems are uvsed relacively simple
draugheing is by far the most common spplication.

By compsrison in the United States 100 per cenc
of comparsble engineering companies operated their own
asinframe computers ss esrly as 1976. They have since




supplemented these resources vith thousands of
personal computers, CAD/CAM workstatioas and
sophisticated peripheral devices used in a variety of
design functions im sll Cypes of industries.

The Soviets elso recognized the oeed for
specialized CAD/CAM hardware during the early 1970s
vhen they developed their MN-6000 and ¥-7000
winicomputers targeted for imdustrisl automatiom
spplications. Duriag the 1977-1978 period they also
introduced more advencad units such as %-400, M-3
sad -4 vhich vere fumctiomally equivalent to
DECPDP-11 minicomputers, the ISKRA-226 wing
UABG-2200 iastructioa seC, sud a pure native design
in the fors of the MAIRI-4 minicomputer. Early
ceports of CAD/CAN uee in msjor emterprises clsim
labour smd time reductioms up to 95 per cesat.

(AT (Iteland]), Septesber 1987)

VIII. FACIORY AUTORATION

US crobot sales rise 46 per cent im first quarter of
1 over

Gross aew orders for US based robot suppliers
rose 46 per ceat ia the first quarter of 1987
compared to the first quarter of 1986, sccording to
Robotic ladustries Associatios (RIA).

The trade group reported that & total of 1,365
robots valued at $106.6 million were ordered in the
first quarter of 1987, up from the 1,354 units valued
ac $73.1 million ordered in the first qusrter of 1986.

“The main challenge for the US robotics iadustry
is to attrsct new customers in s diverse tenge of
industries,” ssid Douald A. Vinceat, exscutive
vice-president of RIA.

Shipmeuts in the first quarter of 1987 totalled
1,171 units valued at $73.5 wmillion, down from the
1,502 units valued at $83.0 million shipped in the
ficst qusrter of 1986,

Hovever, the industry backlog of wmfilled orders
grev to 1,515 units velued st $140.5 wmillion, up from
the backlog of 1,455 units valued at $129.7 sillion
at the beginning of 1987.

The group estimstes that some 27,000 robots sre
nov being used in the US. The US is the world’'s
second largest user of induscrial robots, trsiling
Japan vhich uses more then twice as wmany. (Reprinted
vith persission from Industrial Engineering magaszine,
Septenber 1987, Copyright [astitute of Industrial
Eagineers, 25 Technology Psrk/Atlants, Norcroes,

CA 30092)

Trends in msnufscturing®

Kany designations have been proposed to describe
the spplication of cosputer control in msnufscturing
systems, but the most genersl is probsbly CM. Ia
theory, CIM systems sre relatively scraightforvard
and very effective from s business point of viev. A
CIM systes eliminates the unpredictability of human
behaviour - it is therefore smenasble to practical
asthematicsl wodelling, it will slweys behave
according to theory. The rev msterisle for s
particul sr product srrive st the planc as required -
just on time - because their need has deen predicted
sccurately snd quickly fros the imssdiste order book

* By Professor Sesmus Timoney, Ph.D., D.Sc.,
7.Cng., Deparcment of Mechanicsl IZngineering, U.C.D.,
Ireland. (Although sddreceing Irish industry, his
conclusions sre of general interest to other similar
environments. Lditor's note.)
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All the pieces come together from interanal
processes and from external sub-suppliers, at the
correct time and place, for sssembly into the
product. The product is then inspected, tested and
packed for dispstch to the customer. Warehousing is
obviously reduced to a minimus in this arrsngewenct as
is work-im-progress iaveatory.

This typical CIM coancept bases all its plamning
oan & regular and effective supply of vaw sacerisl and
the cousistent performsnce of the mechanical and
electronic devices msking up the processing system.
input to the computer. The specific tools, etc.
requited for processing time, as the raw ssterial are
koowa to be availeble and are made available at the
appropriste time, as the raw material proceeds
through the plant.

It tries to sinimise the inevitable inputs that
sust come from husan beings and the vagaries
thereof. In the resal world, however, human beings
are alvays coming into the reckoning and this puts
limitstions on the perfection of all CIM systems.

In many prectical production systews it has been
found advantageous so fsr to avoid the fully
iategrated CIN system and settle for a aumber of
discrete computer—controlled sudb-systems that link
together indirectly through a humen interface.
Capital costs of limited systems are substsutially
lower, but even more important is the faster crespoase
in desling with system vegariss arising from human
error or dilatoriness, vhich show up inadequacies in
the systes computer control.

At the lower end of this technology, discrete
OIC wsachine tools sre used to carry out specific
sachining functions oun parts of sn assembly. Sowe or
all of the sssembly operstion msy also be sutomsted
and carried out by robots or robot-like assewbly
sachines. The supply of rav materisl or parts to
these msnufacturing sub-systees are called up as
required by a humsn supervisor, who also probably has
responsibility for inspection of the finished parts
or sub-sssemblies and for ensuring that the wmachining
systess have the correct tools, etc. This is wvhat is
loosely referred to as CAM - cowputer-sided
msnufacture.

Yor many cowpanies in Ireland this is probsbly
the cptisum extent of computer sutomation st this
point in tiwe. For the not too distant future,
hovever, something more effective will be required,
psrticularly as the nuaber of componencs to be
wachined increases.

The next stage up in sophistication seeks to
have sutomatic mschining of a large variety of parts,
needed in regular quantities, for assesbly iato
discrete products. Typicsl examples would be the
parts for a vater pump or a driven sxle. There would
be the differential bowl, the wheel hubs, various
covers, etc. These would require wmilling, turning,
boriag, drilling and tappiag operations. Similarly,
for the pumps, there would be a pump casing, the
impeller, covers of various Cypes, s shaft, bushes,
sesl housings, etec.

A ssnufacturing cell would require one or wore
ONC nilling and turning centres, &8 clesning unit and
inspection unit. The tawv workpieces would be clamped
onto fixture blocks - often referred to ss ctowbetones
(because of the way they stand up stark end square
looking) - sounted on pallets. The pallets would be
soved around from one vorkstetion to another on s
conveying sysies in Tesponse Co & computer
instruction. This is the basis of what is generslly
referred to as an MS - flexidle menufacturing
system. In such & syscem the machines vill have very
substantisl tool storsge and asutomstic tool change as
demanded by the machining changes or by veesr and




breskage in the tool itself, all of which are
sutomscically indicated and implewented. Svarf and
cooling fluide are removed in a ceatral system and
very fast vates of cutling cen be msintained. AfCer
mschining 2 steam jet system is used to clesn away
swarf and 0il and lesve the compouent ready for
inspection. Imspectiom is carried out in a special
station from which pacts, psssed as being to
specification, are directed into short-term holding
areas prior to dispatch to assesbly.

The uwse of flexible mmufacturing systems aimws
to apply the manufacturing wethods of mass-production
to batch msnufacturing; simultameous wmachining with
many tools from many directioms. But by maintaining
batch capability instesd of comtinuous large quantity
inflexibility, faster respouse is possible to mset
warket vequirements vithout the ased for large
inventory. Ouwe machine system is capsble of working
8 variety of compouents of the same family. For
instance, oue msnufacturer of diesel engines, used
mainly as vehicle power plants, has ower 30 different
flyvheel types - all of these are machined oo &
single MS mit. Aoother waaufacturer of tractors
machines eight quite different components in one
cell - gear box, sump, cransfer Yox and various
covers.

To implewment such processes extensive high-level
decisions are required:

- Compouents must be designed with PS
productios in mind -~ shapes must take fixture
and wachining lisitstions into sccount, in
addition to functiom and stress requiremsuts.

~ Extensive use of computer—-sided draughting
and design will facilitate the plamning of
production operations -~ fixturing, tool
selection, operation sequencing, etc.

-~ Wortk—force educstionsl background must be
changed by new recruitment - oumbers of
skilled snd semi-skilled operstives are
quartered, at lesst, snd those of design and
production engineers are doubled.

- Plant snd fixtured investment is incressed
fourfold, but work in progress and product
inventory is reduced to ose third or even one
quarter. Storage space for parts is halved
at least.

= MS cells ate capable of unmesned operation
for long periods sad should therefore be
planned for at least two-snift, and
preferably three-shift, operstion.

The socisl implications of introducing AMT
(sutomsted msnufsccturing technology) into Irish
industry sre complex. Without its introduccion, what
little engizeering manufgcture we nov have will face
sver-increasing competitiom onm prics, om quality and
on delivery. It is not poseible to avoid the impact
of AT, but it is possible to benefit fros it by
appropriste planning. Industry, especially in the
large ewploymant sres of mschanical engineering
production systeme, sust be more and more msrket-
oriented snd in particulsr towarde the high sdded-
value niche merkets. It is in chose areas that MT
really psys off, byt they do also require high levels
of inctellactual input and experienced engineering
performance. WNon-skilled jobs will decline in
oumbers and skilled jobs will incresse, ae vill also,
and sven mors 3o, those for mechanical engineers
capable of dealing with eleactronic interface syrtems
and vith computer control.

At present sany of the country's best gradustes
are being recruited for work im neighbouring CEC
countries ~ it vill be necessary to tind ways of

attracting these talented young people back to the
country. Interesting work and a teasonable
possibility of achieving a comparsble living standard
wuet be made avsilable to thes. Clearly, more and
sore of the nation's youth must have access to
education io releveant techuology if unewployment due
to the introduczion of MT is to be kept under
coatrol and indeed reduced, as it can be. Better and
snrs effective marketing and profitable products
sales is the other half. In wany instances, the key
to both marketing and sales will asloc be the
sppropriate use of engineering gradustes with
suitable post-graduste training in these disciplines. .

History shows that it is not possible nor is it
desirsble to hold up the progress of nev techuologies
into manufacturing processes. Tbe liviag standsrds
in the developed world are incomparably better for
the vast majority of people than were thase of the
18th century. People have less arduous work and are
wore educsted ia the use of leisure - they do not
slvays avail of the real possibilities that wodern
life offers in the sense of genuine human enjoywent,
but that is the enigma of human behaviour, and not
the fault of technology.

Unfortunately, the developed world has arrived
at this point by way of trial and error - great error
in sany instances. The industrial revolution vas a
social disaster, but not due to technology - due
rather to lack of thought as to vhat it offered in
terms of humsn advence. It would be a pity if the
seame wnistake vere to be made today as the developed
vorld proceeds into AMT. (MT {Ireland],

October 1987, pp. 20-22)

Flat out for flexibility

Bev sheet metsl-working machines, of sll sizes,
are helping fabricators improve efficiency and
quality. At the hesrt of Cthese mev machines is
improved computer—-sided menufacturing softvare, and
innovative mechanical design.

A recent vave of innovation in fabricstion
mschinery has conferred a anev flexibility om users of
sheet @etal. The lstest generation of machines
allows economic production of smsller runs of more
complex fabrications, with lower lead tises and
reduced design workload. This has helped sheet metal
via back favour from designers vho, until recenmtly,
vere turning to plastics.

This nev generation of machines fits in with an
acceleration in the race of ianovation throughout
ssnyfacturing iodustry, generally giving shorter
product market life, snd shorter production rumns,
with less tiae avsilable to develop complex moulds
for nev components and less opportunity to smortise
their cost in production.

As 8 result, sn incressing proportion of
casevork and fittings, particularly in the
electrical, electronice and office fursiture
industries, is sgain being manufsctured in sheet
setsl.

Sheet matsl fabrication formsrly required
scarce, expensive design snd production engineering
skills, In many cases, multiple consecutive
operstions on 8 nusber of sachines wvere needed. lNow,
vircuslly ail sheet setal faebrication except welding
can be csarried out on two types of mschine, and the
experience required to develop cowponenrs into the
flat, wark out, and decide cutting and banding
sequences, nov lergely exists in machine softvere.

Typical of this type of modern shest metal-
wvorking machine is Shepe Machines' Shape Rota
computer~-numerical control (CNC) punch press.
Introduced this year, the Rots is ssid to be the




first British-wede puach press to fez" e
programmable tool rotatiom, offering .:e ability te
tackle = wide variety of work. A 25-toma capacity
hydraulic sechine, takiag & 2050 wm x 1025 wa sheet
and with the capacity to puach and aibble 6.4 sm
plate, the Rota has e 20-statiom bi-directiomal
terzet vith two tool statioms.

The development which has probably coatributed
®wost to increased flexidility in sheet matal-working
wachines, says Shape, is indexable tooling, where
individual toolstations im the turret cas rotate
wder programms costrol.

Oa non-indexable, fixed tooliag machines,
cutting of irregular profiles and non-standacrd engles
either vequires special tools or a amibbling process,
iovelving a large number of separate hits. Indexable
machines allowv shaped tools to be used at any desired
angle. As a result cosplex profiles can be slit with
s few strokes using standerd tools.

Operations on OMC punch presses wsy nov iuvolve
quite complex forwing ss well as cutting processes.
Some of the festures which sre now tagularly produced
in sheet metal on CHC punch presses iazlude:
louvres; grilles; strengtheming ribs;
countsrsinks; hinge asemblies; and emboesed
wessages.

A further development in punch press techaology
is the adoption of controllers with graphics ead
intersctive softvare. The systems offered by Shape
give on-screen draughting facilities, sllowing
vorkpieces to be designad at the machine, the QIC
programmes being gemersted sutomsticslly from the
drewing.

Input is through intersctive routines with the
effect of sll inputs shown on the controller's
screen. Colour display fscilities sllow tool paths
and tool profiles to be shown sgsinst the bsckground
of the vorkpiece taking shape on~screen.

Though graphice-based coatrollers are sasy to
use and shov up programming errors quickly, many
sheet metal fabricators prefer to carry out
programming for their machines off tke shop floor.
This cvelesses the machines for mors efficient uee of
available production tims.

A desk-based progrsmmiaog systes may slso have
wore comprehensive design facilities, as well as
permitting more convenient imput >f dsts, for exsmple
using s souse. Systems such ss Camtek’'s Pepe, says
Shape, give powerful trigomometric and dimensioning
functions with the result that programming is fsster,
vith considersbly reduced proving tiss.

Punching is oftea cosbined with other setal-
cutting techniques to provide mschines with increased
performance and flexibility. In the US, W.A. Whitney
of Rockford, Illinois, has combined punching with air
plases are cutting in its 661 and 647 Plus
Panelaaster machines. The sir plases cutting systes
gives the 661 machine the sbility to cut steel,
sluminium snd octher metals, up to 19 am thick and st
speeds of 10 w/min. This is on top of the machine's
hydrsulic punching snd ectripping facility - which
allows it te cut holes up to 75 sm dissster -
marking, scribiang, drilling snd tapping.

The Whitney machices slso make use of s software
package called Cimnest, which is designed to 'nest’
pscts on & flat sheet, end provide the capacity for
compenies to move to 'just-in-time' productionm.
Avan:sges of the Cimmest package, say;s Y.A. Whitney,
include;

- Incressed productivity snd reduced machine
set-up Cime;
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Ieproved saterial usage;
=~ Reduced labour costs: aod,
~ locressed machime flexibilicy.

Driving the plasma/punch press through s direct
aumerical comtrol (DBC) liak, Cismest also links to
computer—sided design snd msnufacture smd saterials
tesource plamming (MRP) packages.

The coastruction amd agricultural aschinery
ssaufacturer J.I. Case weas two Whitney mschines -~
661 plases peach presses equipped vith GE 2000 and
1050 QIC coatrollers - at its plamt im Wichita,
Kansas, US. Althougn the plemt is two years sway
from full computer imtagrated msmufacture, says Case,
the punch presses have the sbility to hamdle short
production russ: valusble in the firm's move towards
just-im-time wsnufacture.

At Case, the Vhitaey machines were brought in to
eliminate s sultiple machine sert-uwp. Carrying out
burniag, drilling and pumching on & single machine
has led to lower tooliag costs, reduced work in
progress swd stock amd faster desigm wodifications.
But flaxibility is the msia advancage, especially
vith the tendency for the company aow to update its
designs wmore frequeatly. This, says Case, is
allowing chenges to be made essily until the product
design ‘stabilizes’. Them 'hard’ tooling -~ &
permnent machining arresgement with dedicated
tooling - takes over ss production volumes increase.
Further advamtages are gained from beiug sble to make
prototypes om productiom equipment, so ensuring that
the finsl desiga can be manufactured economically,
and from the ability to turm out part-customized
products to meet customers’ specific aeeds. In the
UK, the wining sad tummelling equipwent msoufscturer
Fletcher Sutcliffe Wild has racently inscalled a
similar machine, as has James Rowden of Glasgow
for fan production. WVhitney's UK representative
is Vightman-Stewart, of Sowerby Bridge,

Vest Yorkehire. '

The company has also linked its Cimmest software
to s combined punch press/laser sheet mmtalvorking
cell supplied esrlier this yesr to General Electric
Medicsl in Milwaukee, US. This uses design dats from
GZ Calma/Apollo workststions, linked to Cimmnest sad
scheduling softvare runming on the company’'s IEM 3090
msinframe. The Cimmest softwvare is conaected to an
IM aminiczosputer to produce DNC instructions for the
setslvorking cell’s GE 2000 CHC controller. This
installation, vorth nearly £1 million, is claimed to
have halved lead times for G Medical's production of
X-rsy tables snd disgnostic imsging equipment parcs.

Not all edvanced CHNC sheet metalworking
installetions are this expensive, however.
Slough-based Rhodes Pisrce-All recently launched s
low-cost OIC pumch press, the Spartan, which is
clasimed to be isproving accuracy sad productivity at
Crade Ingineering of Worthing, a sheet metalvorking
subcontractor. GCrade produces chassis and other
components for the electronics industry. The wanusl
machines it had been using were restricting outpue,
but CMC production has improved both throughput sad
flexibilicy.

The ability to produce smsll batches, or
one-offs economically, saye Crade, is enhsnced by its
use of sn Apricot Xen cowputer for off-line mschine
progsamming. MRhodes Pierce-All clsims cthat its
sschine, at sround half the price of the next
chespest sachine asvsilsble, vill offer meny sesller
companies like Grade the chance to benefic from ONC
technology.

The key to its low cost, ssys the firm, is due
in part to ‘ts msthod of locsting the sheet, which is
posicioned i1gainst a pair of servo-driven back
stops. This technique, similar to that used in




computer-controlled guillotines and press brakes has,
says Phodes Pierce~All, allowed sore ecomomical
constcectioa without sacrificing speed or accuracy.
(Eangineering, October 1987, pp. 588-589)

Mocre sutomstion lesds to higher flexibilicy

The same sarket forces that demsnd flexibility
in compounent msaufacture apply also to product
sssesbly -~ mmmufactuxers are having to deal with high
peoduct wix, low product volume or short product
life. So sssewbly systems have to be flaxible emcugh
to handle the products for vhich they are designed
md have & weful life after the prodects’ desch.

There is umlikely to ever be a truly umiversal
flexible assembly system (FAS) due to comstraiats of
poduct quastity, complexity aand eanvelope size; also
the bdrosder demsrcations of product classificatiom,
vhich sre basically wechsmical, electro-mechanical
aad electromic. In ecach of these sress, FAS is fast
becouing s reslity vithia seversl Ruropean
lsboratories and fsctories.

Is this the UK is playing am active psrt, both
in collsborative projects with other European
countries sad in developmests initisted by individusl
compsniss. The two most far-reaching schemes are:
Fmos, for which the UK project co-ordinstor is
Tsylor Hitec; asand Project 534, msoaged by the
Vestland Group ss part of the EEC Esprit programm.

FMMOS, for which Taylor-Hitec has just been
suwsrded s further £300,000 by the Government to
continue as co-ordimator, is su industry-fuuded
programme that is hoped to attract 100 or more
projects. It is part of the Bureka progamee, which
is ragsrded as the successor to Esprit; both are
simed at snsuring Burope does not fall behind America
and Jspen in the devalopment and spplication of high
technology. The justification for FAMOS is that, in
the surge of technicsl development in sanufacturing,
the emphasis has beem on component sanufacture to the
neglect of assembly, vhich in Lurope accoumts for
&40 per cent of total production cosce, on aversge.
Specifically, the aim is "the reslisation of advanced
assembly-oriented pilot systems which are highly
sutomated, flexible and ecomomic®.

The Westlend project is concerned vith
developing the ensbling cechnology to allow it to
construct 2 flexible automated sssesbly cell that
vill permit the randos sssembly of electro-mechanical
products vithin s 1/2 a cube enveiops. The five~ysar
project (due to finish by 1990) involves Westlsnd
collsboration vith four other Europesn ce- "tes vith
expertise in robotics, visicn sensing sne e human
tole in automstion.

In face, the University of Newcaetle is also
involved in a collaborstive Csprit sssesbly venture
(Project 278). 1Its task is to develop semsors for
robots. This is sn isportant sres, becauss ssrly
generstion robots lsck the sensing skills needed for
sustained use in sutomsted assewbly, particularly in
roorly defined environmente where individusl parts
are difficult to locats snd orientats. The vork sime
st locstion snd orientstion by combined vision and
tactile sensing. Vision sensing is used for discance
viewing and course location of s workpisce. Tactile
sensing, with the help of fibre optice in the robot's
Cinger gripper, then Ceterminge wvorkpiece orientationm
by cresting a pressure profile. This resesrch vas
mong seversl interesting Curopesn projects detsilsd
st the 8th International Confarence on Assesbly
Astomstion.

A major UK msnufacturer vhich hes its own
commitment 2o flexible sutomated aspembly is diesel
engine builder, Lister-Patter. Output of enginee

from its Dursley factory is equivalent to 40,000

cyliader bsrrels/year, in 'ngle~ and multi-cylinder
versions. Work has deem commissioned to develop
automsted processes for the individusl aspects of
engine sssembly for eventusl imtegration tato ome
cell.

The product mix of engines sakes flexible
asgembly a requirement, so extensive use is to be
sade of robots to perform several functions on a
ctange of components, uwsing interchangesble end
effectors snd tooling. An importaut feature is that
the cell will sssemble s complete engine rather than
have several engines in the cell at one time each at
differeat stages of completion.

Research into robdot-assisted assesbly of
Lister-Petter engines is in the hands of Bristel
Polytechnic’s Eagineering Department. One project
operating successfully as a prototype is comc
vith the insertion of piston sub—sssemblies
(comnecting rod, gudgeon pin and retaining clips
together with piston) into the cyliander barrel. A
second, less advanced, project concerns the correctly
ovisutated sasesbly of pistons and rings.

If the choice of robot for sn assembly task is
oot essy, ogither is detersining the configuration of
the cell ia which it is to be used. But, as the
Swedish Institute of Productioa Eagineering Research
has demonstrated, false stars can result in leaps
forverd.

In 1984, it built icse Mk 1 FAS designed for
sutomatic assesbly -~ wvhere part feeding aad automatic
set-up between different products, it said, should de
sutomstic. There would be avtomstic error recovery
sod it should be possible to add nev products. The
cell comprised four sulti-axis robots (ASEA IRB 6)
snd two Scars types (IMM 7545) commected by conveyor
for carrying pslletised fixtures. Parts were fed in
on feeder pallets to 10 assembly stations. The cell
had certain drawbacks:

-~ Limited space for feading in components mmant
that each robot could handle no more than
five or six types of component, so system
capacity vas lioked to the nusber of parts in
the finished assemdly.

= Components had to be fed manually into the
syscen's feeding ¢2vices. This also drew
sttention to the fact that feeder magazines
were componenc-dedicated and o could be
expensive items.

- To cope with the variety of pu.ts hasdled by
the robots, three gripper exchange systeamws
vere needed. Cripper changing made cycle
times double that of the isolated sssembly
times.

= To carry out one sssembly operation, the
robot had to select parts frowm chree pallets,
involving up to one wmecre of travel, which
sgain sAded to cycle time.

The Mk 2 version, built to overcome the
lisitstions, has just one sssembly asres served by an
ASZA IRB 1000 robot on an overhesd track. All zne
items needed to assesble s batch of, say,

80 sssemblies are brought to the robot on a train of
psllete carrisd on & looped track. The first pallset
carries product-specitic tools such as sssesbly
fixcures and grippers; the second carries cosponents
that can be sccurstely located in the pallec; the
third will carry the smaller randomly-placed parts;
and the fourth vill be empty for carrying finished
sssawblies.

For a batch of 80 assemblies, tha 10 fixtures
are Lirsc transferred to & second looped track which




passes underneath the robot. To complete the
80 sssesblies, the other pallets coantaining
compoments pass sround the main track eight times.

Because the two tracks run side-by-side, robot
woveseat is teduced to a handspan. Fitting ome
component in successiocn to 10 fixtures also reduces
the time spent changing grippers. For identifying
aud locating rsndomly placed components, use is made
of Tision using a camera on the robot's wrist.

The need snd potential for flexible assembly
systems are not confined to emall batch production.
In Burope there are already systess opersting
successfully in the manufacture of high-volume
products which are also subject to changes in market
demsad. Although required in lsrge quantities, such
products can have lifetimes of ocaly months.

In their mamufacture, automated assewmbly has
long been established as the wost cost-effective
approach. But product change csn no longer be
catered for using traditional hard sutomsation without
adversely atfecting production cspacity and
performsace.

A extrems exsmple of high volume productionm,
measured in millions, is found at the Danish—based
Lego company. Here flexibility is to do with being
able to imtroduce a new product quickly. This is
achieved using assesbly stations in standard wodules
which can be configured to suit.

The key wodule is the feeding systes, vhich has
flexibility built in by the addition of sdjustable
deflectors and traps, psttern recognition systess and
pick-and-place or Scara-type robots. Feeders can be
combined, as is done in the assesbly of a ministure
electrical device cosprising four types of
component. A pressed metal part is fed directly from
sn in-line punching tool, an integrated circuit is
fed from a8 tube magazine, a ministure electric bulb
is fed from tape on a reel, and soma plastic parts
sre fed from a vidrator.

Assembly modules might be regarded as
forerunners of more general-use sssembly machines.
Such sschines viil have s market vith ssmufacturers
vhose low sanusl production volumes do not sllow
investmeat in developing their own FAS. Work
curremtly being carried out st the Danish Institute
for Product Development (IPU) suggests that
general-purpose machines could wake possible the
sssembly of & variety of products.

The institute is collaborating with three
sanufscturers of sasll volums, high variety products
to estsblish guidelines for the design of such a
system. The products include water taps, spraying
equipment , valves and regulators. Annusl production
volumas are 8,000 to 150,000 with batches as lov as
one, using & veriety of materisls. The aim is to
develop & series of systes modules which can be
combined with as few product-specific parcs as
possible to build up universal assembly cells for
each of the participating compsnies. The layout
divides between what IPU calls the genersl
investment, those parts of the syetem used for most
sub-sssembiies, and che task-epecific inve “ment.
Zach cell wodule comprises s genersl-purpose
four~sxis Scars robot, sodule chessis carrying
asseambly equipment of which two thirde is genersl,
plus feeder equipment comprising fixed sand removable
parts such as teplacesble liners.

With this wix of genersl snd task-specitic
components, choice can be msde in the vay o
changeover takes plsce. W¥With two companies’
products, the general equipmsent remsine in position
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vhile the task-specific equipment for holding
components, grippers fixtures, feeder tracks, and so
on is moved. With the third, the product types are
sufficiently close to sllow all the equipment to be
left in place.

Probably the most important aspect of the
project is that, given certain assumptioas relating
to running costs and usage levels, it has been
possible to calculate the economics of small batch
general-purpose flexiblie assembly machines. Return
on investment vas predictably found to improve as the
aumber of types of assembly increased, uatil a point
where the level of investment in task-specific

equipment outweighed cost reductioan.

The detailed figures (see table, below) show
that payback in under two yesrs is possible,
justifying the argument that flexible sutomsted
assembly is practical for low-volume, high product
mix manufacture. Also that one of the most
attractive vays vwill be the general-purpose cell -
vithin the envelope size of the mschine and the

constraints of product type. (Machinery snd
Production Engineering, 2 September 1987
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Table shows how flexible sutomsted assembly is
practical for low-volume, high product mix
msnufacture.

Stracegy for msnufacturing (the UK examwple)

Much has been tglked sbout in recent wonths
sbout the hesith of the UX menufscturing industry,
with often quite different sand contradicting views
being put scross. The fact that Britsin now imports
sore than it exports and that sanufacturing iadustry
nov employs far fewer people, are often used to
creats & picture of decliniag output and overall
decay.

As UK industry is now being challenged to
compete more effectively in world markecs, it is
involved in san internationsl race for improved
product quality, lower sanufacturing costs, shorter
lead Cimes, snd incressed responsiveness to rapid
changes in market demsnds. Local influences are
becoming less significant, ss cospsnies are having to
meet vorld-vide standards for their products and
services.

So what is the resl state of manufacturing in
the UK, and what ssnufacturing strategy does it have
to adopt to remain competitive?

Masnufscturing industry is now buoysnt. It has
eserged from the deep recession of the late 1970s and
esrly 19809 leaner and fitter,

All the recent surveys show thact all the kaey
indicactors like forward order books, output,
productivity, and profictability sre at ali-time highs.




OQutput is now even growing faster thaa ite two
major competitors, Federal Republic of Germany and
Japan. However vhat is also more important is that
the environment is right as inflatioa is low,
intereat rates are falling and exchange rates are
wore favourable. A recent review in the Sunday Times
of manufacturing industry in the UK concluded that,
“Sooner or later Britain will realise that it once
agein possesses s ful industrial oy .
This, oot wnnaturally, has incressed industry's
counfidence vhich has resulted ia higher lavels of
inves tment being forecast.

A recent Engineering Computers Suxrvey, which is
UNISYS co-sponsored, confirmed this by predicting a
computer spend of £350 million against an installed
base of £2,500 million.

This survey also showed that companies are
looking for a tighter control of their business as
there sre nearly 2,000 HRP II systems snd 1,500 shop
floor data capture systems predicted to be
installed. The explosiou in CAD systams is forecasst
to be at micro level vith 2 to Z 1/2D drsughting
systems, although the market for larger 3D systems is
still stroag (Fig. 3).

Although the survey shows there is plenty of
activity in senufacturing industry, it does aot,
however, give any indicstion if thase systems are
being installed in the right vay or for the right
reasons, or whether they are actually producing the
productivity gains that were expected.

Industrisl sutomstion has & very high profile in
the press end on TV with erticles on factories which
ate rua vithout operators, and headlines describing
amazingly skilful robots. There has alsc been a
variety of government grants sponsoring sdvanced
manufacturiag techaology projects over the last few
years.

But why is manufscturing industry automating snd
what is it trying to achisve?

It is recognized now that companies have to
iwprove thei- productivity every year quite
substantislly, in order to survive against
internationsl competition, and that their quality has
to be consistent, and to the standard required. The
financial pressures to reduce stocks are immense, but
this hes to be achieved in an eavironment vhere
msnufscturing lesd Cimes are deing reduced, and
customer levels improved.

These are the basic reascus for the drive to
sutomate, as for most cospanies it is, without doubt,
s tight for survival,

However, the implementacion of nev techmology is
not without its problems. In March, "Design
Engineering” highlighted the fact thsat it has been
recognized in recent years that projects involving
sutomation in isolsted aress do not usually lead
either to the expected oversll gains in plant
cgficimcy. or to the bensfits that computers have to
offer.

These so-called "Islands of Automszion” have
bseically veen crested becsuse no long-ters strategy
has been formulated.

So it is not surprising chat, in todsy's highly
competitive environment, consultants like Bryer and
Gaskell clearly scate that if a company does not have
s manufacturing stretegy covering the next five
years, it will most likely go out of business.

Figure )
Manufacturing Industry

Number of Forecast Systems to be Installed
Uum‘ 1987

Manufacturing resource plamning (MRP I1) 1 87
Computer—aided design and menufacturing (CAD/CMM) 320
Draughting - 20 & 2 1/2D 1217
Computer—aided process planning (CAPP) 20

Plant msintenance 347 -
Shop floor control data capture 1 426

(Source: Engineering Computer Survey,
Movesber 1JB6)

Business strategy

Often Cop sanagesent is unavare that vhat sppear
to be routine manufacturing decisious frequently come
to limit the companies strategic option, binding it
wvith facilicies, squipment, persoonel and basic
controls and policies. The result ssy place the
company in & non-competitive posture that may take
years to reverse. So in order to ensure that a
company's manufscturing capability is a competitive
vespon vather than a corporate millstome, it is
vitally important that s full business strategy be
formulated, wvhich should encompess five msin areas,
namely:

Marketing strategy: A clear udertanding must
be obtained o! the charscteristics and the
requirements of the market that has been identified
by the company. It is imporcant to also understand
the market trends and vhat are the competitive
strengchs and wesknesses. It is also essential to
predict the market growth poteatial to ensutre that
the genersl financial objectives of the company can
be schieved. If this analysis of the company's
target market is done correctly, the issue that will
enable the production of a "competitive edge” will be
clesrliy identified. Only when this marketing
strategy has been produced can the remsaining
strategies be out in place.

Product design strategy: Once the marketing
strategy has been clesrly i1dentified, the design
constraiats for the product can be defined, such as
functionality, strength, quality and dursbilicy.
Methods of sanufacture or assesbly must bde taken into
sccount as there is no point producing a product that
is difficult or impossible to produce. New materials
and Cechnology must be constantly assessed to
determine vhether there sre cost ot market benefits
through their introduction. Product design must
slways vork closely with marketing snd production.

Manufacturing strategy: The manufacturiag

strategy cannot be crested umcil the direction the
company is taking is fully understood. Only then can
the basic manufacturing procedures be established and
decisions taken to lay out the plans for the
introduction of advanced msnufacturing techniques.

Informstion strategy: An information strategy
must then be created which allows information to flow

throughout the whole business, and betveen any
existing islands of sutomscion. Cossumication
stendards wust be defined, and how the control sysces
will sdsinister data, and present it succinctly to
the sppropriate levels of mansgsment.

Personnel strategy: Lastly, a personnel
stratagy must be formulsted which vill ensure that




all management and employees are trained, understand,
snd are committed to the implementations of the
business stracegy. People cannot amd sust not be
forgotten.

Many organizstions fail becsuse the semior
manageseat do not realize the significence of the
intervelationship between all these areas.

(MT [Irelend], August 1987)

The art of survival by going small

In the early 1980s, Caterpillar, Inc., the
US-based world’s largest comstruction equipment
manufacturer, recognized that their industry feced
substantial overcspacity. As oune rerult, there would
be tr d d 4 price pressures aad intense
global competition on the products it and other
coapsnies mske - tractors, losders, graders,
excavators, lift trucks and the like.

"Our ea”ly forecast proved to be accurste. In
fact, by 1986, average traasaction prices for
Ceterpillar products were still at 1981 levels,” the
company reported lsst year.

So, how does the company msnsge to survive amd
operate at a profit? By closing s nusber of plants.
8y identifying wvhich “core" products can coantinue to
be built competitively, then sourcing "non-core”
items to low-cost prod s. by lidating
surplus manufacturing space. By rearramging
production equipwent into msnufacturiang cells.

Caterpillar is implementing the last two
strategies st its Joliet pleat nesr Chicago. It is
committing & vast sum (31 billion) over five years
(1986 ro 1990) to convert the plant and similar
facilities all over the world into more efficient
producers. The zim is that the gains in performsncs
will substancially "self-fund” the programme by
genersting reductions in costs snd inventories.

Making a control valve

One example of hov s manufscturing cell at
Jolist is cutting costs is in the meking of a coatrol
valve that goes into motor trsasmissions of
eartheoving graders. The cell's vorkhorse is &
machining centre made by Wiigsts Eagineering Ltd.
(Tokyo, Japsn). Previously nine different machine
tools wers set up to machine five components of the
valve. There vere 11 different materisl handling
life truck woves. 1In all, it took 40 dsys fros rough
casting to shipping the completed valve to snother
Caterpillar plant for sssembly into & transmission.

The Niigacta cell accomplishes all machining,
assembly and test operstions in two days - & l8-day
reduction in production time. 1In addition to the
machining centre, the cell includes s flush cank, tvo
build benches and s test stand.

The Miigsts runs unmsnned for eight hours during
e 246~hour period, four on second shift and four on
third shift. A tool monitoring system detects tool
vesr. It sutomatically switches dull tools to spere
nev ones and optimizes mschining cycles by verying
cutting feed races.

Machine operstor snd assembler~tester asre in the
some work cell. Quick comsunicacions between the two
cell workers (sssembly end tesc only sccomplished on
firet shife) catches defect problems such quicker
than ths old sethod vhen sschining and sssesbly/test
operations were separats.

The Miigscs is equipped with 120 tools to
wachine sll five parts using 12 pallets for mounting
fixtures. The party then sre deburred, flushed,
assewbled snd tested in this one location.
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Joliet cell mamufacturing is saving
approximstely $412,000 in sonual costs, says
Cacecrpillar, by reducing the number of operastioas,
set-up time and machine hours. MNore than
100 manufacturing cells are now in operatioe in other
Caterpillar plants.

In other acreas of the 72-acre Joliet plant, new
equipment is being iastalled as part of the
wodernization programse. Three CHC-comtrolled
wachining ceatres snd three CNC lathes made by
Scharmman Gab2 (D-4050 Moachengladbach 2, Federal
Republic of Germany) vill machine cylinders in a
flexible machining system. When completed, it will
also festure psllet buffer statioms, two umlosd-load
stations, and & rail-guided vehicle for pallet snd
parc transportation. (Industrial World, Augustc 1987,
. 10)

How to sutomate the entire plant

The vord “sutosstion™ criggers visious of
robots, vire-guided material hendliag vehicles,
shop-£floor computers, machining cells, computer—sided
design and msnufacturing, astoested varehouse
cretrieval and storage.

Factory automation is indeed all that. Looking
at it snother way, it can simply be the sfficienat
integration of process oparstions using today's
mostly widely used sutomation device - the
programmable controller. The key is knowing vhere to
employ it in all plaut sress, wot just the process,
snd not just horizontally oa the plsat floor.

To illustrate this point, Rich Ryan, director of
marketing at the Programmsble Comtroller Division of
Allen-Bradley (USA) offered s profile of a typical
process plant, divided into seven msjor sreas:

1. Rav msterial receiving and storage, the first

srea, tepresents the receipt of raw materials from
some means of traneportation (truck, pipeline,
tsnker, atc.) and the movement and storage of this
materisl.

Increasing numbers of process plants sre
automating this section with progrsmmable
controllers. These PLCs sre capable of receiving
wessages from a supervisory device stating that
deliveries sre expected for storage at specific
varehouse locacions. The comtroller can then report
beck to the supervisory device on how such material
wes actually received, when it arrived snd whers it
wvas put. This holds true for liquid or eolid
products, in bulk or discrete comtsiners.

Similar fuactions are performsd to move this
material to the next operation. The equipment used
for these functions way include conveyors, motors,
robotic devices, scales, vslves and pumps - all of
vhoee sctivities could be directed by the
programmable controller. Anslog messurements might
be nesded for liquids vhich must be kept st & fized
tesperature, 30 temperature messuresent, flow
matering snd monitoring devices with PLC connectivity
uight slso be present.

Tor oversll control of the ares's activities,
supervisory instructions csn be downloaded from s
higher level controiler in the plan. hiersrachy,
Reporte can slso be sent back to this device.

2. In "pre-process” - the next process plant
section - msterisls are weighed, mixed and blended;
tewperatures are often msintained in soms holding
tacility.

Cquipment in the pre-procass srea frequently
includes pumps, sotors, valves, conveyors, scales,
sixers, etess heating or cooling water, pumps, valves




and eotors. MNove momitoriag amd control of amalog
varisbles is soestimes necessary, bet the vast
majority of the input/owtput (1/0) is wsually
discrete. Flow rates aad temperstures sre momitored
and comtrolled. Velves ars opened and closed.
Motors ate started aad etopped.

A typical astomstion costrol system for a
pre-process area inclwies s programmsbie coutroller
for che seywential logic, bet with amslog 1/0
capebility for tamperatures, weights snd flow tates.
Proportional istegral derivatives (PID) loops, if
any, will be handled in intelligeat 1/0 modules or
doue in the msin processer. A separate operstor
intarface, spert from the maia process, may be
desirsble here to displsy process variables, states
of switches and valves.

3 The main process is the next eres. Material is
added to the resctor or procsssing vessel froa the
holding vessels. inalog monitoring snd coatrol wsy
have to be doms coucurremtly with sequentisl discrete
control ia the msia process sres.

Bars the process may require pumps, wotors,
valves, agitators, stess hestisg or cooling warer.
flow rates, temperature, pressure, pH, viscosity,
wotor speeds end air flow ofcem swst be weasured and
controlled.

The coutrol system for thiz sres vill depead
beavily omn the tequirements of the specific process.
For example, if the process comsists of o large
aumber of analog I/0 and PID loops, with little
diserete 1/0, ong of the snalog-oriented systess my
be best suited for it, sspecislly if it is not
criticslly dependent on sequential logic for
start-ups, shutdowns, or cheages im product. Care
should be tskea, however, to ensure that such s
system has the capsbilicty to commmicste effectively
vith other arsss of the plant, snd with higher levels
of sanagement control. Whers the processes
involve predomiaantly discrete I/0, programmsble
controllers are s videly accepted, cost—wffective
mesns of integrsting sequential logic wich snslog
control.

&. Post-processing is the fourth ares. In &
typical pint there msy be secondary reactions,
removel of undesirsble by-products or unused etarting
materisls. Operations mey include drying,
pulverizing, pelletizing, snd segregation of product
types. Basically, post-procass is such like the
pre-process ares in terms of 1/0 snd logic
tequirements, snd thus, has similer control system
needs.

An exsmple is 8 typicsl blending, extrusion,
pelletizing and shipping control systes. Ths sctual
process sres vhere the msterial is extruded is
upstreas from post-process operstions - very such s
"process vithin a process”. Users have found
programmable controllers to be & viable choice for
certsin extruder-control spplications. Depending on
the complexity of ths extrusion, one smsll- or
ssdium-sised controller per mschine is usually used.
A largar controllier manages the hendling of the
product , and interfaces vith varisble-epeed drives
bafore and after the extrusiom.

S. Packaging is the next sres. Depending on the
state of the product (solid, 1iquid or gas) and how
it is being peckaged, thare smight be velves, motore,
conveyors, material handling devices, scales snd
tobots.

Packaging operstions sre mostly rapid discrete
on-otf operstions, with perhaps s couple of analog
sessurements, but few, if any, snelog control
outputs. Progremsable controllers are vell suited

for psckaging operatioms.

eventual shipment co pment coastitutes the next area. This
typically iavolves stackiag devices, robotic
machines, counters, scales and trackiug devices of
various types. The msssuremsat aund comtrol activity
datermines quantities going to different
destinations. Io many ways this ares is identical to
the receiving sad inventory ares ia terws of its
saterisl movemeat, herdwvare snd messurement devices.

|
6. Movement to the varechouse for stor and i

Control systes requiremsats sre also similsr to
the first ares - raw materisl receiving and storage:
a basic coufiguration often imcludes a small =~
programmable coutroller for each operacion, with
commuaicatios to a larger, supervisory device. The
coatrollers, in turn, commmicate with the coumters,
scaies, sad tracking devices to maintain comtrol and -
information sbowt quastities snd locst.ous of product.

7. |[Energy msnsgement is the seventh and fi~al
sres. The control system funclions to smitir and

coantrol energy usage in the plant, znd to adjust
overall emergy cousumgtion %o minioize cost, while
maintaining cecrtain eavironments such as saxisum or
winimes temperstures.

To optimize energy mansgessut functions, a large
programasble controller can zasily store hundrads of
different sequential routines in its wemory for
lovest cost opsration of the plant under varyirg
conditions. Somm veudors offer complete spplication
packages to implemsnt this. For sxample, in an
Allen-Sradley PLC-) programmable coatroller, the
following varistions wmight be pre~programmed: eight
different day types; pre~programse 365 dayr;

250 diffecent schedules with five "ou-off"” periods:
36 cycle petterns per schedule; load shedding

(500 loads) basad va curreat dewand lavels - floeting
iaterval algorithm, selec sble demand interval, one
winute sssple time, eight power demsnd outputs.
(Industrial Wocld, June 1987, pp. 9-11)

CIM is not the answer to sll problems

Msnufacturers caonot ignore the benefits that
computer techmology offers, but ihey should not
expect computer Cechmology to eolve all thair firms'
shortcomings, either. And if they do not select the
right combinstion of techmologies from the many
avgilable slternstives, their investeent msy be wvasted.

This wvarning vas sounded at the Advanced
Manufscturing Systems Confersnce (AMS °'87) by
Donald 8. Ewaldzs, director, lngersoll Eagineers.

Speaking os "Strategic Planning for CIN"
(computer integrated manufacturing) a: the Executive
Track on World Clsss Manufecturing, Ewalds cized the
cultural ispsssc of trying to adapt "yesterday's
factories and yescerday's people to computer coatrol
sud computerized informstion systems”.

"We're trying to overlsy computer technology on
chaotic resource srrsagesents, equipped with obsolete
machine tools, and sanagad by executives trsined
pre-computer,” said Ewalds,

‘Many firms try ¢o use some form of computer
technology as a pensces, snd that always fails.
Getting the right forw and combination of CIM means
understanding how the elements of CIM apply to the .
individusl firm,” he asdded.

"fquslly important, in fact essencial co &
successful CIM scratagy, is understanding that CIM
cannot make order out of chsos, dbut it can make major
concributions after the chaos is resolved tirsc,” he
said. ... (Reprinted vith permission fros Industris}
Engineering magasine, September 1987. Copyright
Instituts of Industrial Lagineers, 25 Techaology
Perk/Aclants, Morcrose, CA30092)




Ceneral Motors puts Map into gear ia US

General Motors has opened its first operatiomsl
plant netwvorked to the Manufscturisg Automstion
Protocol (Map) stamdard champicoed by the company.

The sultibillion osllar GMT 400 project includes
Map commmications systems coatrolling 200 robots,
1,000 programmedle logic controllers and
23 minicomputers. These sre linked over a broadband
local sres network.

Gemeral Motors has no Map-based factories
operational in Europe yet, but is busy prepariag for
a full Map euvironment.

Contraversy still :uxrrounds the Map standard,
with General Motors standing firm against DEC's
attespts to include Ethernet as & lov-cost
performance option. (Computer Weekly, 13 August 1987)

Why osing just-io-time is getting back to basica for
American mzut?

Prior to joining Outboard Marine Corp. (OMC)
sbout tvo years ago, [ felt that just-ie-tise was
another fad, socon to go sway. OMC, hovever, had
committed itself to implementinog the methodology.
survive in my new job, I realized that I would have
to learn and master this.

To

Today, thers is s revolution of change going on
in our nation sas we play "catch up”™. And sost
importantly, you as professionsls, managers and IEs
need to know that our very survival in industry is st
stake.

¥hat is just-in-tise, and vhy sre so many
American industries and IEs and other professional
people reluctant to adopt it?

Counterproductive techniques

First, just-in-time is the right vay to
ssnufacture. Just-in-tise "supplies the demsad” - if
you don't sell it, don't build it. GCetting avay from
this basic concept is where our Amarican industry
vent vrong.

Twenty to )0 years ago, our industries and
educational inscitutions, in efforts to lower costs
per wmit snd meximize profits, developed methods and
schooling of msnufacturing techniques that vere
actuslly counter-productive to the ends that they
vere trying to schisve. Two exsaples, of ssay that
sre svailsble, sre the theories behind. economic order
quaatities snd linear programming.

20Qs, used to deterwine vhat lot sizes produce
the lowest cost per wmit, promoted the use of the
batch and process lsyout msnufacturing systems now
prominent in s large number of American industries.
These formulas assumed cthat certain costs such a8
set-up, etc., vere fixed. Thus the cospsny vas
justified in having to overproduce products and
creats the high inveatory syndrome with which we live
today .

What's wrong vith batch manufscturing? One
example [ use demonstretes ite effect upon
customers. Larly in wy career, while vorking as s
stockpicker in the shop at Cusmine Zagine Co., [
pulled s camshaft from the shelf and sent it to the
customer, "rust” and sll. The part had been sitting
thete several sonths. Hov does this relate to the
hete snd nov? It has been reasoned that
approximsiely 80 per cent of all layoffs occurring in

* By James B. Byard, Outboard Marine Corp.
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our Aserican industries are csused by this
“overproduction” of non—needed parts.

Linesr programmiag is basically a math wodel
programme designed to show what mixture of products

to build to achieve maximum profits using availsble
Tesources.

Using our compeny as an example, such an
sualysis wight call for bauiiding 100 V4 and 300 V6
outboard sotors to maximize our facilities' profits.
However, our custower damsnds wmay require 300 Vs and
only 100 Vés.

US reluctant to adopt JIT

Jhy are American industries reluctant to join
this revolution? Perhaps it is bdecause these
technologies represent change, and that is sowcthing
that by nature ve all tend to vesist. Actually,
just-in-time is awong the essiest of the techaologies
to master, especially for IEs.

Based on simplicity and reverting to
ssnufscturing methods that operate from "supply and
demand”, just-in-timse requires that your eatire
company be set to operate and function ss though it
vere ocue gigantic assembly line. Iustesd of using
“process” flow layouts (wvhich produce material ia
batches of lot sizes vith plenty of work-ia-process),
the plsats sre designed uwsing the "product”™ flow
layout ia which the product goes into the parts.

Ue must aov become "assembly line” industrisi
engineers. We must look at the whole picture, not
just & part of it. It is our job to make certain
that the right psrt is in the right p.sce at the
right time. The goal is to accomplish "flow"
production.

Other msjor, underlying principles that must be
instilled withian our thivking and msnufscturing
facilities include:

- Don't hide mistakes.

= Let vorkers solve problems.

- Make things simple - is there sn easier way?

= HNHake ouly what is aneeded now.

- Coati—uslly improve the process.

Often overloohed sre bssic hovto's

dramatic improvement and isplementation.
include:

required for
These

=~ Housekeeping - keeping everything in its
place.

- Quality -~ do it right the first time.

= Uniform plant load - produce every single
piece according to demand.

- Redesign process flow - tura iato "product”
flow, cut footsge and form assembly lines.

= Reduce set~up time.

Facility design e important to just-in-time
prednuction and so is totsl quality control (TQC).
Alchough JIT plant configurstion snd production are
designed to make quality problems visible, they must
not be the kind that csuse msjor plant or line
shut~downs. The probiems that we sre Irying to make
"visible"” and fix sre the one in 10,000 or one in s
million, etc. It is Patreto’'s 80/10 theory all over
again. This sssns thst our incoming product from




vendors and suppliers must be “defect” free. To
achieve this quality, ctequirements wmust de accepted
by vendors wishing to becoms “certified” who will:

= Stress sad asaur3 quality.
~ Prevent shipping damage.

= Accept long-term coutracts.
~ Guarsmtee lead times.

- HRave & solid relatiomship of trmt (becoms
co—-workars).

Berein lie the positive, goldem opportmities
that are coming out of these techmologies. Companies
inplemeating just-ia-time o loanger vish to be
vertical ssnufscturing orgamizations doipg it all,
waking their ova parts from scratch. Huge
corporations like GMC, Ford amd Chrysler ooly waat to
assesble snd sell cheir prodects. They are
sub—coatractiag more sad more work to outside
vendots. To those sho have the resources sod
isitistive to creste their owe dwsinesses and hecom
“certified” vendors for other corporale structwres,
the opportwmities are limitless.

To solve the problens that asmifest thesselves,
as mewtioned earlier, s plent must slways operats is
the "wmder-cspacity” wode, mother jwst-im~tim
wenufacturiag requirement. You sust have time to
crespood to, correct ead eliminats your problems
permanently from your msnufacturiag processses.

One mors importamt poist: asny compeny wvanting
to implement just-ia~time wust firet schiave
scceptable quality levels (AGL) of incoming parts sad
have their vendors "certified” before wodifyiang sa
existing layout or installing s aev one coafigured
for flow production. Many s frustrated corporation
has soandoned its just-im~tims project, usually
blaming "cultural”™ differencas, becsuse it
implewented a JIT plant layout before it solved its
supplier probless. If we think sbout it we can see
and reslize the importance of this first step-

And vhen you have done all of this, you are
ready to make your product using just-ia-tise
mnufacturing technology. (Reprinted vith permission
from Industrisl Zaginepring megazine, August 1987.
Copyright Ianstitute of lodustrial Eagineers,

25 Techaology Park/Atlsats, Norcross, CA 30092)

IX, STADAMDIATION AD LECISLATION

China mey build a vall sgeinet copyright chesting

for yescs, US software companies refused to sell
their products in China because it had no copyright
lavs., Software mskers feared distributing software
there vould smount to legalised pirscy, says
Oliver K. Smoot, scting president of the Computer &
Business Lquipmenc Msaufacturers Associstion.

Mow the situstion msy be chenging., US
Covernmat sad computsr industry officisls sre
encoutraged by recent signe that Chins vill offer
copyright protection for softwsre. The first step
vill coms later this year, when the first Chinese
copyright law is expacted to bde approved. The lew
only covers ilems such as movies, video iapes, snd
records, but the Chiness Llectromics Hinistry is
lobbying to extend protsction to softvere. That
lesds some US officials to concluds thst the Chinese
vill meke msjor prograse in thet direction withia two
years. Until cecantly, they ssid it vould ceke
five. (Reprinted from the ! Septesber 1987 issue of
Sus iness Week by special permiseion, copyright 1987
by McCraw-HII1, Inc.)

IMM/Fujitsu desl stirs up software vendors

The vorld's leading software vendots are
thresteaing to lobby US amd Europesa Goveruments to
force I to give them access Lo its source code, inm
the vake of its recent deals with lapan's Fujiteu.
They sre up im arms b IN's agr vich
Fajitsu is precisely what they have been after focr
years - snd are otill demied.

Adapso, the leading US coaputer trade
association will meke representatioms to the European
Commsaity and the US Cougress, and plens a broed -
information campeige within INM's intermationsl weer
base unless 1M offers the independent vendors the
samm accass as Fujitse.

The deal struck betwees IMM and Fujitse last
wonth allows the Jap tirm s to IM source
code and documsatstion for sesrly 700 key systes
softvere programmes to beild competitive products.

Fujices is expected to have to pay IMM aroemd
$1 dilliom for cthe imformatica.

The settlemeat resolved s loag-rumiag dispute
between I and Fujitss over copyright iafrimgeswest
of che NVS mainframe opersting systes, vhich I
claimed Fujitsu had used to writs its owa compatible
softvare.

Receatly Jay Coldberg, chairmsa of Adapso,
challenged IIM to explain why it will mot allow other
fices the same accese as Fsjitsu.

"It is umthiskable thet Japsmese softwvare
develo)ers be gives access to LI operating systess
source code vhile American compenies that sdd value
to IIM’s products are exclewded,” he said. It is ia
the best iaterests of the end-user comsmity that I
relents, he added.

Adepeo lawyers beliave that the deal between IMM
snd Fujitsu, agreed by s group of arbitrators ocutside
the courcs, say well be "subject to atcack on
sari-trust groumds™.

Coldberg ssid that litigation agaiast IM will
be 8 last resort but “we will not stop watil s fair
snd free msrketplace has been estsblished”.

Marty Goetz, founder of database vendor ADR,
believes that IBM intends to drive the independent
vendors out of business through its policies of

.bundling software, such as the nev PS2 dstabsse and

communications msnsger, snd supplyiang "ob ject code
only” with its products.

"The Fujitsu desl brings the source code issus
out into the open,” he ssid. "It shows the
impoctaace of source code to anyome wvho vaats to
build complementary products to IM.”

Goetz has been campaigning since 1983, vhen IM
sterted to introduce its "object code omly” policy,
for softvare firme to have the ssms access se 1M has
handed to Fujitsu.

But Coets does not beliave that softvere firms
who sre developing complementary rather than
competitive products should have to pay. .

IBM ssys that the subject is "not open to
discussion” dut Goets said, "We sre tired of trying
to talk to IM sbout it. We are now looking for
other ways of gatting LM to change ite policies.”

(Computer Weekly, 8 October 1987)
Luro boss sleme poor patent l'nn

The vice-president of Lurope's diggest softvere
company has called for s chenge in "inadequate”




international lawe om softwere patent. "The problem
i3 wrgeat bdecswee if there is wo proper protection
for software, there will be no incentive to produce
it,” said Mhillipe Deeyfus of Cap Gemimi Sogeti.
"There should de 2 reciprocal iatacmstiocsal agreemmst
for software patest, as there is for copyright.”
Oreyfus claims that presemt laws protect the
individuals who wite the software, rather thea the
companiae they have daveloped the programmes for.

The crucial differemce between patent and
copyright is that patentiag s preject gives you a
sonopoly on s investive idea mo matter how it is
implemsnted. Copyright law preveats cepying of all
prograsmes, “as it applies im relstion te literary
work™. Bet you cem legslly borrow idess, sech as
spraeadshects, and do a completely differeat
implemsntacion.

In the UX the 1977 Patemt Act says that computer
prograsmss as such cammot be patemted. (Computer
Seekly, 8 October 1987)

Britain drags copyright les iato the computer age

After a dacade of debats, the Covermment has

published a bill designed te ratiomalise British lew
on copyright aad imtellectuwsl property.
Kemeth Clarke, the Minister for Trade and Iadustry,
said that the sev lav should make Britaia the first
couatry in the world "to grapple with the problem of
protecting ismovation ia artificial iatelligemce”.

Simce Mr. Justice Whitford reported on copyright
lav in 1977, the Coverwmmut has prodeced s series of
discussion documents. Ia this latesz, sad fimal
roumd, there are five aress ia vhich ws jor changes
have been made since the sinisters’ lest
conteibetion, the White Paper on Intellectus]
Property and lomovation, published im April 1986.

The changes sean that:

= The londoa Patent Office will remsim part of
the civil segvics;

Britain’s wuddled indwstrisl design law will
be straightaved out;

- FTights is cowrt over patemts will be easier
snd chesper to purswe;

- It will be & criminal offence to stesl =
tredemark;

- Although it vill remsin illegal to tape
tecords snd TV progremmes, thete vill de no
tax o blsak taps to cospemsate publishers for
the unenforcesbility of the law.

The Copyright, Deisgns sund Patents Bill is the
longeet in the curreat parlismsatary ssssion, with
277 clauses and seven explemscory schedules.
Ninisters vill iscroduce it into the House of Lords
withia tvo veeks, and it should be lav by sext suamer.

The sost contentious sspect ie the Ministers’
decision aot to give the record industry the 10 pec
cont levy on blank taps promised in lset year's “hite
Paper.

Clerite ssys that the Covernment recognises that
the 10 millicn owmers of video recorders ia Britain
vill remsin lavbreskers, alomng vith sayome who copies
selected rracks from a record to plsy st & par'y or ia
s car., "This is recognized as harmless, videspread
sad unstoppable,” seys Clarke. "It would hsve been &
nightasre to draft legislstion to legslise this
vithout cresting loopholes for criwimsl piraces.”
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Soon it will be possible for s computer with
artificial imtelligemce software to gemerate artistic
vorks. Who owas the copyright in sech material? Ia
the dill, Ministers deem that it belongs to whoever
sets Che task for the competer.

Following tecommndstioas dy the Office of Fair
Trading in Septesber 1986, patent agesnts will lose
their momopoly. Aayome will be able to work as a
patent ageat, as loag as they do ot call themsselves
oae. [aventors will have to check the credestisls of
anyome vho aow sets up ia bwsiness as a "patest
adviser”.

Anyoue whose patent is infriaged, or who is
sccused of iafringing somecne else’s pateat, will so
longer aeed to fight aa expensive actiow in the High
Court. Last year's proposal ia the Vhite Paper that
patent actioms should bu judged by the Patent Office
has been dropped, following objectioms that it wowld
effectively make civil servants into jedges. Ingtead,
imventors will be able to fight their actioas in the
cowaty courts. & of the tachuwical aad legal
complexities of pasteat cases, specislist jwiges will
be sppointad.

A quirk of pstest law curreatly forcss
phare ical penies to grent “licemces of right”
to their competitors for the last four yesrs of the
life of an old patesnt. This will now go. MNimisters
say that it is sa wumfair cule as patented drugs take
years to test before ssle. Firms nsed sll the time
they can gat to mske profits.

Tradewmsrk law will becomm tighter, to help
protect the public against coumterfeit products. If,
for iastsace, phoney brake shoes and hydraulic seals
fail, they csn kill. So, for the first time, it will
become & criwminsl cather than 8 civil offence to stasl
sowsone glse’s tralemark. (This firat sppesred ia
Mev Scieatisc, Loudos, 5 Bovesber 1987, the veskly
review of sciemce swd techaology)

Standardizstion of software hosses

Computsr-sided softvare euginesriag (CASE) in
general, sad the softvare vorkshope ia particelsr,
tequire - in order to be fully sstisfactory - s
certain smoumnt of ertificisl intelligence to incresse
their capacity sad facilitate their hamdling as well
as stendsrdization which fosters the portability of
the instrussats sad tools which comstituta thes.

Softvare vorkshope exist for various reasoms:
the search focr increased productivity ia the
elaboration of softvare; the growing concers for
quelity, srising from the presence of anev spplications
vhich sre incressingly vast sad complex; the presence
of 8 cricical mass of software developsent tools which
alresdy covers all the phases of sn spplicscion’s life
cycle; work statioms with s sufficiently high
per formsace level.

All of chis has given rise to the
industrialization of softvare production; the
informsticians menage their wvorkststions in the sems
vay thet industrisl techaicisns uee CAD-CAM
(computer-sided design, computer-aided manufscturing)
vhen they develop s new part or aa integrated
circuit, The newv organizstion snd the differeat aids
which integrate the softvare house ensble it to
design, drav dats flowe, drafc, progrmme, incorporace
pre-progresmed modules, test, link snd document the
nev spplications.

The supplier lirme of softvare sids therefore
tend to integrate ia the softvare house different

tools vhich vere previously offered separstely.
need t0 avoid vested effort srgues for s

The




standardizacion which ensbles imstruments to be
inzorporated and exchanged between differeat
workshops. The Eyropean Commmmity, in order to
support the softwars iadustry, has defined vithin the
framework of the Esprit prograsme the stamdsrd PCTE
(poctable commow tool envircament) amd is fimamcing
the complementary programme pact (ICTE added common
tools) which is being perticipetad im dy Bull, &XC,
IQ., Olivetti and Siemens. The Bureka programme is
also swpporting the Bast programms (Europesm adveaced
software techwology) which groupe the Fimaisk compeny
Bokia, the Damish company QUL and the [teliam
counsortivm wade up of Selenia, Datamat, Intscs sad
Sesg-Italia. ...

The popularizaciom wkich begaan some 15 yesrs ago
of tie structured progremming aad snalysis
sethodologies comstituted sm importamt step is the
process vhich led to the appestamce of the softvare
workshops. Their grest ecomomic importamce vas
alresdy obviows as regards the detection of ervors im
the esrliest possible phases of design. Also, in
certain "top-dowa" prograsme development techmiques
there vas the possibility of testiag dering the
developmant phase mad of imtagratisg pre-programmed
wodules. (Beulletin IBIPRESS, No. 143, 20 September
1967)

L COVERMMENT NOLICIES

Informatics q!ics sud THCs: the Argentime experience
by os Mar e

Informatics reupresents today a chsllenge and a
source of concarn for most coustries, isdependently of
their degree of developwent. Its economic smd
strategic impocrtance, end the multiplicicty of
applications explain efforts sither to domimate the
technology aad participate is one of the wmot dynsmic
vorld markets, or to ocrient the modslities uader which
the diffusion of informstice tskes place.

A ousber of developiag cowmtries such as Brazil,
Iadia and Republic of Kores have devised aand
inplemented informstic policies of differeat scope and
objectives during che 1970s. Argentina started s
process of defining & natiowsl coeprebensive policy on
the matter in 1984, This acte discusses some sspects
of that policy.

Background

Despite some scientific asnd industrisl
precedents, ™ the Argentiniss inforwatics sector
exhibited at the deginming of Cthis decade s lack of
say srticulated public policy, sa extvewsly veak
productive basis, a lov sud dispersed effort in R&D,
snd a diffusica of the tachanology basicslly deterwined
by the marketing policies of tramsnational
corporations.

In 1984, the market for computers snd periphersls
vas largely comntrolied by imports from Usited States'
firms, either directly or through subsidisries
established in other Lacin Americsa coumtries. For
lacge~size equipment, one tranenstional corporatiom
(IM) concentrated over 70 per cesnt of tha total

* Under-Secretary of Stace for Informstics and
Development {Argentina).

** By the end of the 1950s & protocype of »
transistorized » r wvas ly developed ot
the University of Buenos Aires, while the firsc
insticute in Lacin Americs for coemputesr science was
crested in che ¢ame umiversicy ia 1960, Ouring the
19708 tuo projacts, one privete and the othet
officisl, considersbly adrenced the development of
sinicomputer tachnology.
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sacket, vhile in microcomputers THCs were sub ject to
the groving competitive pressure exected by local
asssemblers of “compatible™ ICs.

Ia the area of softwsre, sn incipient developsent
could be found, which was mainly based ou the
production of applicatioas for administrative
purposes. A more receat study™* hgs revealed that 70
per ceat of the seftware market is satisfied by
impurts, and that 40 per cemt of the former is
comtrolled by one tremssetiossl firm (IMM). Over
3,000 glectromic cagineers vere identified, msay of
thes vorkiag oa activities cowpletely umrelated to
their field. Over 4,000 specisliscts im informatics
vers also available, though with a comsiderable
disparity ia the qualicy aad scope of their formstioa.

Public activities inm informstics were inorgamic
sad strongly determimed by supplier actitudes. Though
the public sector anderweat s process of
iaformstization since the 1960s, it was characterized
by seriows =i t, excessive ceatralizstion of
spplications, lack of adequate informstion systems,
snco-ordination, introduction of equipment
disproportionate to users’' actual seseds, low stamdards
of available softwere and uafavourshble terms is
contractual srramgewments with suppliers. The lack of
bargaining skills smd of capacity to sutomowously
determine public sector demmnd, was one of the
outstanding indicators of sa umequal, celatiocaship
vis-d-vis Cramsaatiousl corporatioans.

A global national plan

Oa the basis of the vork of s natiomal
commission,*** 4 global sad long-term informatics
policy vas asdopted in Bovember 1984. It vas based oo
two main considerstioms. First, the strstegic
character of ianformatics for development, due to its
broad and proformd impact on sultiple areas. Secound,
the possibility to selectively enter into a field of
growing economic importsace sud special dynsmiss such
ss the "electromics complex”, that is, the industrial
activities involving computers, telecommmicatioas,
industrisl and consumer electromics.

The policy devised established z¢ the main
strategic objective to start s serious learniag process
at different levels, including ia-plest fabricatioa,
cesearch laborstories snd hussa resources development.
This goal has been emphasised as the min uaderlying
principle ia all policy scess, includiag the
negotistion with trmsnationsl corporations.

for the preparation of the plean, different
studies and consultstions vere undertaken. A
comparstive evslustion of informatics policies ia
developed countries ss vell as im Srazil, Iandia and
Mexico permitted an snslysis of che wain strategies
followed and their successes snd failures. Special
isportsnce vas stZributed to improving the knowledge
of the stracegies of TNCs in inforwmstics, particularly
in developing countries. The sssistence of VNCTC was
requested for the preparation of & study on that
sscter, vhich included profiles of the main US,
Japsnese and Kuropean TNCe, 8¢ wvell es &
charsctarization of their oversll iavestment,
technological and marketiag strategiss.

The mein areas covered by the overasll policy
spproved snd under execution sre ss follows:

(a) 1Industrial licy: The development of o
selective, comperitive snd innovstion-based
informetics industry is prowoted by wesns of a sat of

" Subsecretaris de Informécica y Desarrollo
and [NDEC, 1987,

wwve  Crested by Decres 1234/86 snd presided by
the Secretary of Scisence and Tachnology.



measwres iacluding a substamcial incresse im tariff
protection for certais products, the grasating of
fiscal incentives and the regulstioa of foreign
iavestpents. These msasures are ia prisciple to be
applied only im relatiom to sicrocomputers (and
“seper” micro) aad soms peripherals.®

The approach relatiag to foreige direct
investments vas maialy based om the search for
comtributions in terms of techmology tramsfer, rather
them im capital iovestmsat, im sccordamce with the
learning ob jective set forth. WVithia the iandestrial
promotionsl schems, the estoblishment of wholly-owmed
subsidisries wvas excluded. Joimt ventures were viewed
a8 8 possible mesms to obtsia foreiga techanlogy,
particularly with regerd to desigm, it being clear
however, that such artsagements do moL ensere per se
an effective trmmsfer of such techmology.

The graating of inceatives for the production of
the selected type of products was subject to specific
conditions as to lecal costest, research and
development and exports. The mere sssembly of
inforamtics products wvas excleded from matiomsl
[ ion. Purther, is order to svoid aa excessive
proliferation of small-scale produccion, izcentives
wvers sccovded on the basis of s biddiag for projects.

(b) HBumea resources dmlo%: The upgrading
of pmfessions ation vas cousidared a crucial
sspect in Che spproved policy. In order to improve
the quality of specislists’ formation, s high level
institution (Escuels Seperior latinoemericsns de
Iaformdtica - ESLAL -) was set up, swoag other
segsures. Sowe programmes for the istroduction of
informatics into schools were eevised. The
improvenent of skills was also promoted mder s joint
progcamms with Brazil, established in Jemuary 1985,

(c) Research snd developmant: The sscouragement
of RED is also sn 1mportsat elsmmac of the policy
estsblished. The satting up of sn inmovative iodustry

tae crestion of decision capabilities asked for em
increased effort in this sres, vith the objective of
stremgtheming the scientific basis and of umdertsking
an "imitative™* path of techmological development. A
astionsl prograsme on MAD in informstics sad
electronics vas orgamized, with an sim to psarticularly
support snd finsnca projects relsced to industrisl
demends.

(d) Software: The existence of possibilities
almost at hand to becoms s significsnt software
producer (snd even exporZer) has been frequently
argued ia relation to msny developing countries
(somstimes in order to suggest sn siternstive to
entering into the productios of hardwers). Ia face,
such 8 possibility is not so ecasy to be msterislised,
except if qualitative chaages sre introduced in
comnection vith the msthodologies of development and,
in particular, of marketing of computer prograsmes.
The issues involved in the development of the softvare
production were esbraced in the fremswork of a specisl
programms ("Argensoft”), which included the discussion
of the legsl mstters regsrdiag computer programmes’
protaction.

(a) Public sector: The pclicy ragerding the
public sector basically sims sc: (i) diffusing
microconputers and distributed systems, 80 am
alternative to centrslized applicstions;

(ii) emphasizsing the critical importsace of the
informstion systems snd of the orgsaizationsl
framevork in which the former should vork;

® Resolution &44/85 of Secretsris de Lnduscris
and Decree 652/86.

#* The cterm is used with the sense attribuced by
Freemen, The economics of industrisl innovation,
Penguin, 1976,
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(iii) iecreasing competition swoag suppliers, in order
to avoid dominsat markat positioms end obtain better
prices sad coaditicas for the State; (iv) easuring
the use of the public sector desamd ia ovder to
enhance catiomal industrisl developmeat. Model
coatracts for hardware and software acquisition were
also prepared in order to obtain wore bdalamced
traasactions.

India: aew export policy for computer software

The computer software policy somoumcad by the
Goversmeat in Decesber 1986 provides for zimgle wiadow
clearsmce of software applications imcluding issuance
of import licemces sad liberal grsat of foreiga
exchange for msapower development. The policy aims at
providiag & significaat boost to software exports.

For this purpose, exportars would be allowed to import
software vader OCL with aa ad valorem duty of omly

60 per cent, but agsinst such imports there vill be a
hesavy export obligatiox sad defauiters would be lisble
to heavy penalties. Umder the existiag sorms, isports
of certain types of softvare sre allowed at s higher
duty of 145 per cest.

For smy orgamizstioa settiag up am export-
oriented software compeay amd cequiring import of
hatdware and/ot softvare of cowputer/computer—based
systems, foreign exchange requiremeat for sech import
msy be met through say combinatios of the following
options: (g) through the Goverament, (b) throwgh MRI
participation, (c) foreiga exchange entitlemsnt as a
result of excess exports, (d) foresig: perticipstion,
sad (e) aasy ocher source permitted by the EBI.
Imports uader the softvsrs export scheme will have
softvare export obligation equal to 250 per csut of
the foreign exchange used under optiom (a) plus
150 >er cent of foreign exchange uader other options
to be fulfilled over a period of four ywars.

30 per cent of excess softwvare export earnings
made over snd above the export obligation can be made
use of by the exporter for importing new computer
systews, softvare and hardvare sub-systems sand/or
sugmenting his existiag computer instsllstioms, sad
office equip snd puter spare parts. This
isporet will have to be simed at taking up further
softvare exports and will be subject to sctusl user
condition snd export obligstion of 150 per cent of cif
value of imports. Such excess export benefit caa be
sccommodated for a period of three years.

In sddition to the sources meationed above, the
EXM Bank of [adia will provide foreigm exchenge to
softvare exporters for imports. The EXIN Bank
facility will carry with it an export obligstion of
150 per cent of the foreign exchange used for import
and this export obligation will have to be fulfilled
over a period of four years. A time-frame has Leen
set for this purpose. Tweacy per cent of the
obligation will have to be fulfilled by the end of the
secrmd yedr, 50 per cent by the end of the third year
and 100 per cent by the ecd of the fourth yesr. If
the company concerned fasils to show export performance
as per the obligation, tvice the amount fslling short
of the obiigation will have to be psid by it to the
EXIN Bank in rupees by wvey of penalcy.

The procedures for clesrsace have been
simplified. The InterHiniscerial Committee of the
Oepartment of Clectronics constituted in 1986 will
function se an sffective instrument for single vindow
clearence and for co-ordinacion of sction on all cases
of software export and software development. The
procedures for softwsare exports through Larth
ststions/satellite links have been further simplified
as follows: (i) export obligation vill be determined
by the Inter-Miniscerial Standing Committee (DMISC) on
a8 csse-by-case basis, (ii) security snd communication
arrangements vill be determined by s sub-committes of
the MSC, (iii) sstellice links can be used only for
100 per cent export sctiviries and all imports




connected with this will be exsmpt from duty,

(iv) declsration of exports will be made in a special
declaration focm aotified by the EBI instead of GR
forma.

Softwere exporters will be permitted to pey
commission to foreigm firms/distridutors/retsilers for
their services tcwards marketisg, traiaing,
installstion, after-ssles support ia foreign sarkers,
gte. Softwvare exporters vil! slso be perwitted to set
wp joist veutwces sad/or sarketing subsidiaries mmd
offices abrosd for effective promotion of Iadiam
software products aad services in foreign smarkets.

Foreign sxchange to the exteat of Rs 5,000 per
100 man-hours of computsr-related traiming seb ject to
4 maxisem of $10,000 per year will be mede availsble
for amy of the following purposes: (a) hestiag
foreign experts ia computer-related aress from abroed
sub ject to morml gsecurity clearsmce, (V) buyiag of
consultancy from abroad in educatiom techmology im
computer-related sress, and (c) improviag trainiag
equipuent and gducatiomal aids os OCL for captive use.

Foceign collsborstion will be permitted as per
provisions of FIRA. Companies haviag foreigm equity
participstion of 40 per ceat and below will be allowed
to develop softvare exports. Those with foreigs
equity sbove 40 per ceat will be sllowed to set up
oaly 100 per camt export-orismted waits.

The Department of Llectromics istemds to set uwp
an Iodiaa Iustitute of Iaformatiou Techmology (ILIT)
in each of the four regioms of the coumtry.

The policy sims at capturing a substamtisl share
of the vorld mirket vhere trade ia cowputars is
expected to touch $100 billiom by 1990, over
50 per cent of which will bde is software. The
GCoverament expects that scftwere axports fros Isdia
should be in the region of Rs 300 croce within the
aext two years, going up from the present level of
sround Rs 3O crore to Rs 40 croce. AL presemt two big
cospanies, viz, Tsts Consultency Services (TCS) and
Tats Burroughs Ltd (TBL) accoumt for slwost 75 per
cent of software exports. The liberalizatiom of
export policy should ensble sore cowpaniss,
particulsrly the relatively smsller ones, to enter the
export market. The industry, has however, complgined
that the export obligation against export-related
imports is too heavy. (fcomomic sad Political Heekly
(towuhp

XI. RECENT PUBLICATION

UNIDO publications:
IPCT.43 Technology Treads Mo. 7

The changing technological scsns:
The case of the 0ECD coumtries,
by Sally Wystt

Microcomputer applications in education and tesining
for 3cnfogg" countries

This report contsins the proceedings of &
symposium ou the use of sicrocomsputers for developing
coumntries held in Cuerngvaca, Mexico, &~7 Novesber
1985. The meeting vee organiged by the Board on
Science sad Techmology for Internstionsl Development
(308TID), Office of Internstionsl Affsire, Wationsl
Research Coumcil (USA) and vae co-sponeored by the
Acséenis Nacionsl de Ingenieris (ANIAC) of Mexico.
Participents came from Argemntins, Brssil, Chile,
Colombis, Kenya, Pakistan, Psnems, Peru, Trisided and
Tobago, aad Urugusy as vell se the United Staces and
Mexico. Pepars submitted deslt with teacher
training: educationel softvare; primsry snd
special education; advenced
and future developments.

secondsty aducstion;
education;

The publication is available from Vestviev Press,
Iac., 5500 Central Avenue, Boulider, Colorsdo 80301,
usa (1SBM 0-8133-7488-X)

Incresse of productivity in lic administration:
the role of information Cechmologies

The proceedings of an internationsl meeting held
ia Dakar, Semegal, 1621 June 19836 were published in
June 1987 by the Interwatiosal Developeent Besesrch
Cenzre (IDRC), Canada. The mseting vas orgamiszed by
Data for Developuest, a nom-goverameatsl organizatioca
and professiocasal associstiom with the co-spomsocship .
of the Governmesut of Semegal, the Coverumsut of the
USA and the United Mztions Developmeat Programme
(WDP). Participents case from Irag, C3te d'lvoire,
Togo, Isdia, Tamsamis, Ziwbsbwe, Cuines, Chies,
Pecple’s Republic of, Central Africam Republic, Sudan,
Egypt, Gambia, as well a3 Sweden, Framce, FRG, sad the
OSA.

Prevent system disasters

Houws computars sad softwasre psckages figure
prosineatly in the latest list of computer disasters
i the UK. Although ssoagers sre sware of the threats
to their ability to csrry oe their business if their
computer systass are out of actiom, ia weny csases
sufficient funds are still oot being made availsble to
provide effactive cover. Although computer disasters
are uncosmoun, the totsl effect o a compamy cam be
devastating. Among recent examples they note the case
earlier this year of a fire at the Opes University.
The compucer sod the files were completely destroyed
at s cost of some £500,000. The value of the
programmes and research dsts stored on the tapes and
disks were incalcuisble. Back-up copies had besn
stored ia the seme room sud vere lost also.

Television comsdian Tom 0'Comnor foumd it no laughing
macter vhen his vife put a chicken in the microwave
oven, turned it on - snd viped out Choussends of his
best jokes stored om his homs computer. The computer
vas being used in close proxisity to che microwsve: &
SIS study suggests that the oven vas lesking: “The
waves crested sn intanse localized force-field which
could have affected the voltage cn the computer's
disks and erssed the data held ou thes”. A home
computer proved & trial to s judge who used it to
write up his ruling oa ome of the defendaats in a
heroin smuggling case. It took nine hours and he lost
the lot wvhen he pressed the vrong keys by sccident.®
(FPinsncial Times, 14 May 1987, p. 10)

Hov to choose s microcomputsr

Guatdian Mansgemsnt Services, s cowputer
coasultancy, has produced s booklet®* comtaiming
detailed checklists of vhat the vould-be computer user
needs to knov and do before making a choice. The
booklet does not do susy with the need Co seek the
advice of a consultant but it does sllow the
businessmen o assess wore sccurately what outside
advice he needs. The compuler buyer must be prepsred
to devote time and effort to the projecc. “One cost
which has not fallem dut has in fact risen is the cost
to a smsll business of buying the vrong computer
systes,” the booklet notes. Lven the smsllest
business must seticulously prepsre its respouses to
the checklists since the success of the computar
project depends oa the detsil. Incomplete or
inaccurste informsticn csn vaste time and push up
costs. The bdeoklet datails s six-stage progremms
leading up to the introduction of the cospulsr
systew: a definitiom of the company's needs, sn

* Computer Disaster Casebaook, BIS Applied
Systems. 01-633-0866, £30.

** The Selection and leplementation of
Microcomputers in tha Small to Mediuersized Businass.
A QNS Yorkbook. &9 pages. 1£15.50.
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assessment of the uses to which thke system would be
put aad its cost, identifying suppliers, iaviting them
to tecder, evaluatiag their offers and making a
choice. It advises the need to sTart by choosiang the
softwvare. The hardvare is less important aad will
probably come from a ssisstress supplier. Computer
beyers should realise that if they are buying a
software/hardvasre package, they will probsbly have to
make compromises. Costs ssy be cut by choosing
various parts of the system from differeant swppiiers
but this will osly work if the dusisessman or his
staff are fairly computer—litscate. Low cost products
may use inferior cowponents or have poorer techmical
support so the cost may work out higher in the loag
cum.

Splendid isolation is a thing of the past for British
Tesearchers " e

The thoughts of UK computer scimnce researchers,
both i acsdemis and in imdustry, are increasingly
turning to Europe as the UK Governmeat loses interest.

To obtain support umder the European Commission
Esprit Progremme, however, UK research growps need to
enter imto a collaboratiom with at least ome ovarsess
group. If you have bees imsular, but vant to continue
in the field of artificial imtelligence resesrch, you
would do well to read this collection of papers.

The collection arises from & conference in
Margeilles in 1986, and reflects the streagth and
diversity of the European resesrch traditiom in
attificisl imcelligence. The UK press is full of
accounts of vork in the US, and the supposed threat
posed by Japan, but the RBuropean traditiom, in which
the UK should be playing am sctive part, goes
relatively undescribad.

The Marseilles influence is clear: Prolog, first
implemented in Marseilles im 1972, is the wost popular
isplementatios langusge, sod there sre impressive
sccounts of nactursl language syscems, diagnostic
expert systems, lesarning systems, spesech recognition
and process control systems.

Particulsrly impressive wvas Camilla Schwind's
account of an iatelligent langusge tutoring system,
tesching Cerman to French students, implewenced in
Prolog, and vith much to offer those wishing to teach
foreign languages to English students.

The Mediterranesn is s pleasant place to sit out
the British artificial intelligence winter. A warning
to iantending Esprit suitors: visitors to Msrseilles
should speak French (probably the Language of God).
(Advences in Artificisl Intelligence: CILLAM 86
(Proceedings of the 2nd Iaternstional Coaference on
Artificial Intelligence). Kogsn Page, 1987. 325 pp.
£40.) (Reviewed in Computer Weskly, 29 October 1987)
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Public domsin software for developwent by
Dr. Kobert Schware®

The use of computers in government agencies sod
university snd scientific research institutions in the
iadustrialized nstions has csused sn enormous smount
of softvare to dbe produced. MNuch softvare has sleo
been prepsred by United Wetions specialized agencies,
by multilsteral snd bilacersl donor orgsnizstions, and
by internstional foundstions. A considersble amount
of chis softvare is in the public domsin snd has

* Dr, Robert Schware is the author of seversl
sicrocomputer and software books snd arcticles, snd ie
s msnsgemant information syetems and microcompuCers
consultant in Washington, D.C.

potential secoadary applicatioas in some industrial
sectors. By “pwlic domsin” [ wean nouo—ownership, and
this refers to software that is not classified or
proprietary. For example, the US Nacional Aeronsutics
and Space Administration (MASA) offers wore then
1,100 computer programmes through its Computer
Softvare Management and Informatiom Cemter (COSMIC).
COSMIC's i ory of puter progr that have
been supplied to smell bdusinesses, universities and
government agencies spans 3 vide range of applicaction
areas, such as compoter graphics, circuit design and
analysis, project msusigemant, energy system analysis,
structursl analysis, hest trsnsfer and softvare
development aids. Furthermore, a portiom of the
avsilable public dowsin software helps solve probless
common to different governmeat agencies and businesses
and has been vritten in programming lsagusges in such
vays that sinor mdifications in requirements may be
accomsodated vithout too mich programming efforc.

This article is an attempt to provide developing
countries with inforwstion on public domsin software
potentially applicable to their needs in order to
siniwize the re-developsent of programmes already
tested and in use elsevhere. (The term "developing
countries” is used as s gemeralizstiom since there are
different levels of sophistication in the use and
developmant of softvare withis and among coumtries.)
The srticle does not sttempt to provide an exhsustive
identification and description of all the personal
computer—based msodels sud softvare that could be of
use to firms and/or imstitutions. Wor does it assess
the relative strengths and vesknesses of the software
availsble.

The ssjor benefits of obtaining public domain
softvare for orgaunitations and firms in developing
countries are: (1) such progrssmes can broaden their
access to & variety sad ausber of softvare rasources;
(2) overall costs, time and use of personnel tesources
for software acquisition snd/or development may be
teduced; (3) puter programme source codes msy be
obtained to study progrswse capsbilities sad to sodify
or enhance such prograssses as needed; and
(4) alternative software choices can be cowpared
before acquiring and/ov developing softwvare.

Despite these potencisl benefits, developing
coumtry firms and orgenizstions ey find secrious
problems in sacquiring and wodifying public domsin
softvere in the long term. Public dowsia software is
a mixture of good prograsmes and bad, old aad new,
useful and disappointiang. Many good public domain
softwvare programmes are poorly docusented, which
restricts their use to mostly experienced users vho
csn quickly lesrn to use them correctly. Sows
programmes come vwith 0o werrsnties or customer
support. The quslity of the softvare snd the
usefulness of the software output cam vary
cousiderably. Results from software sad msodels may
not easily be interpreted or may require
incerpretation snd adjustment by so-called experts.
Softwsre say not essily be sdaptable to s variecy of
couatries. Many producers of sodified softvare
systems (in both industrislized and developing
countries) have had to desl wvith large and coscly
changes in the functioning of progre=mes. Some firms
wight aot have sufficient resources to cover these
costs and slso beacome involved in the developmwent of
other sctivities, such as servicing and sarketing.
The basic point is that enthusissam for scquiring
snd/or modifying existing public domsin software
should be tempersd with some degree of resliss.

At the outset, it is useful to provide s few
definitions and to differencisce among Cypes of
progremmes svailable in the public domsin. "Software"
means all programmes snd routines used to extend the
capsbilities of computers, as distincc from "hardware'
or "firmwere”. "Modele’’ are softwsre used either Co
explore brosd, open-ended problems involving s




significent degree of quslitative judgemest (called
"heuristic sodels™), or “algorithwic models™ employed
vhen factors ceatral to the problem of coacern are
scetl7 quantitstive sod the relaticaships among
factors can be expressed in avrithmtic or algebraic
form. “Available software" maans software accessible
to other comtries (outside of the United States). In
some iastsznces, computer programmes may be restricted
to dowestic distribution snd use for a psrticular
period of time. The cost of these public dommin
softwere prograsmes rasnge from nothing to several
thousend US dollars, though wost often they may cost a
sominal amouwmt to cover diskette and document
cteproduction expenses. “Shareware™ is copyrighted
softuare for which the owner freely gives permission
to copy, but with the request that the satisfied users
send & coatribution for msintenaace of the programm
as well a9 to receive notices of updates.

Types of programmes

It is important to differentiate between two
types of public domein software. The first generally
has wo formal distribution chsnnels and is circulated
among s surprisingly well-organized network of
enthus isstic computer users through computer user
groups and electromic dulletin boards. This type of
software is part of a long traedition from the time of
the first msinframe cowputers, vhen resourceful people
wrote programmes to solve particular problems sod to
show off their programmiang skills. Some sourcss for
this type of software can be found in the “"Other
sources” section of this article.

The second type of public dowsin software -
creferred to in the following sectioms - is certsinly
less known than the forwer. It is developed and made
availadle vith funding from internsational development
agencies, governmentsl agencies and research
institutes. These programmes are commonl; | repared
for submittsl to agencies following ret guidelines
designed to encourage the development of a "softvare
package” that is complete, well orgsnized sad “"resdy
to use” in the public aad private sectore. This meens
that the softwsre package will basically consist of
‘the cosplete programme source code in mschine readable
fora, supporting documentation thac presents s full
explanstion of the programms capabilities snd the
wsaner in which the programme achieves its objective
snd any additional information ss werited such as
sample ioput, output sad dats files. It also means
that the softvsre has been checked out and evsluated
to verify the completeness and operation of the
programme, supportiag documentation and suitsbility of
the package for digseminstion.

Internstional develapwent sgeuncies

In the process of working to promote the social
and economic development of their mesber countries,
through loan operations aud technical assistsnce,
international financing and development institutions
such as the Asisn Development Bsuk, the Inter-Amaricsn
Development Bank (IADS), the World Baak, the Food and
Agriculture Orgsnization and the United Metious
Industrisl Development Orgsnization (UNIDO) - to name
jusc & fev - hsve produced both genersl sad
sector-spacific softvare snd models that operate
woetly on personal cosputers.

for instance, the Project Analysis Deperteent of
the IADD offars ite mswbers the following wodels,
smong others: "INDUMOD", which generstes financisl
projections for aa industrial cowpany or projsct over
s 10-year period; 'RURAL ROAD MODELL”, which simulates
the economic coets snd tenefite sssociaced vith road
projects providing access to rural sress or smell
villages; and "SMOD", s finencisl projections wodel
for public service inetitutions (communicstions,
energy and sanitary engineering) for s period of 10
yesrs. Hany of these programmes coms in Eaglieh and

Spanish and operate in popular envircoments like LOTUS
1-2-) and dBASE III. (For further informetion about
these and other software packages in this article s2e

Appendix I.)

Use of models and software in the broader context
of planning and decision-making is receiving increased
attention in the World Bank. One model for
educational planning in developing coummtries - the
"Ecouomies in Curricula Choice (ECC) Model™ - is used
to test che effects of changing policies, e.g., adding
courses to curriculs or increasing teacher salaries.
This simulation wodel allows the user to study various
alternative capital and recurtent costs scenarios
crested on the basis of & curriculum programme, which
can slso serve to facilitate policy dialogue.

To meet the needs of highway authorities,
particularly in developing coumtries, the Bank has
developed a "Highway Design and Maintenance Model
(HEM-II1)"” for evaluating policies, standards and
programmes of road comstruction and mmintensnce. The
wodel simulates total life-cycle conditions and costs
sod provides ecouomic decision criteris for wultiple
roed design and maintensnce alternstives for
individual road links or for an eatire network of
paved or unpsved rosds. The user of this wodel can
search for the best alternstive, by way of discounted
total cost, rates of return, net present values or
first-yesr bensfits.

Evaluatioe and monitoring trade and industrial
incentives has becoms sn important coacern of many
government ageacies in developing countries. “SINTIA,
Software for ladustrisl, Trade and Incentive Analysis”
is a packsge designed to help snalyse patterns of
customs duties snd quantitative restrictions in a
country. It can be used to provide a systemstic
description of the nominal protection resulting from
official tariffs and other imporc duties. It can also
be used to simulate different nominsl protection
structures by alloving usecs to make different
assusptions sbout reform scenarios (i.e., tariff
changes with or without & devasluation), import
elasticities and/or the effeccs of quantitative
restrictions oan price changss.

Another World Bank developed software package,
called "WHAZAN", is a programms for hasard assessment
of industrial fgcilities to prevemt future Bhopal-type
accidents. A packsge of ten progrsmmes for
cowputer-aided planning and design of cost-sffective
water supply snd vaste disposal systems has been
prepared jointly with the United Mations Development
Programme. The programmes halp designers and plannere
identify least-cost solutions and to examine cost
implications of alternative designs performing s
variety of tasks including the design of piped water
distribution netvorks, the design of sewvage collection
systems, statistical snalysis, mathemstical
optimizstion snd financisl screeming.

UNIDO has developed two software packsges for
investment promotion spplicstions. "CIMFAR, the
Computer Madel for FPeasibility Analyeis snd
Reporting”, is personal computer—based sad designed
for pre-investment studies or contract negotistions.
"MOSPIN, Project Profile Screening and Pre-Appraissl
Informmtion System™, is the second package and is
designed to speed the flow of industrial investment
funde into developing countries. PROSPIMN reports are
available in Eaglish and Freanch.

Microcomputers snd "sppropriste” software are
beginning tu be seen in primsary heslth-cere programmes
in developing countries. Some of the software is
applicable to care providers st the "front line” of
primery heaith care (PHC) prograsmes - such as the
Pan American Heslth Orgsnization’s "Primery Lye Cere
Consultation Progrem”, vhich provides consultstion to
heslth workers on primary trestment of problems of the




eye. Other software cam assist msnagers at the
district or central levels of PHC, such 2s the

Aga Them Poundation's programme emphasizing iotegrated
msternal and child health services.

US Federal sgencies

The Mational Techanical Informstion Service (NTIS)
in the US Department of Commsrce is respousible for
all fumctions relating to the acquisition, Jeavelopment
snd marketing of computer products. These
responsibilities include identifying and acquiring
machine-resdable data files created for the
Covernment, cresting custowized packages of
informstion snd of course providing public access to
wote Cthen 1,500 data bases and over 1,600 softwvare
programmes. The prograsmes cover a wide variety of
subject areas such as energy, tramsportation,
enviroomeuntal pollution and costrol, industrisl and
mechenical engineering, biological snd wedical
scieuces and cartography. The NTIS Software Cemter
collection includes programmes from the Mational
Energy Software Center, which is the US Department of
Energy's software exchange and informstiom centre.

As mentioned asbove, the computer programmes
developed for NASA projects are distributed by
COSMIC. Source code is provided for each programme so
programme capsbilities can be studied and
wodifications or echancements made. Programme
documentation is also avsailsble separsctely for
revieving capsbilities in detail. The documentstion
includes user instructions and g detailed description
of the equationr solved and the techniques used to
solve them. One programme, the "Standard
Assesbly-Line Manufacturing Industry Simulation
(SAMIS)” programee, vas originally developed to model
a hypothetical US industry vhich sanufactvres silicon
solar modules for use in electricity generatiom. The
SAMIS prograsme has now been generalized to the extent
that it should be useful for simulating many differeat
production-1line msoufacturing industries and
compsnies. Programmes distributed Chrough COSMIC sce
usually restricted to domestic distribution and use
for s period of st least ove year. Soes programmes
with isplied military or strategic spplicstions and
industrial appiications in sdvanced or highly
competitive fields caa be restricted to domsstic use
for longer periods.

Other sources

A computerized project analysis programme
"COMPRAN" has been developed by the Esst-West Center
snd the Ohio State University to aid planners in
sssessing and comparing projects. The programmse
offers figpancisl snd economic snalysis cspsbilities,
decision criteris options such as cost effectiveness,
benefit -cost rstios, internal rate of return and
sensitivity anslyses, such as inflstion rates, scaling
factors on project costs snd benefits. Its strength
as & planning tool lies in its ebilicy to imncorporste
monetized social velfare impacts into the analyeis - o
perspective often ignored in financial analysis
programses .

A low-cost softvare project is under vay at the
Socisl Development Center to provide orgsnizations in
developing countries with a complete set of softvare
with good documentation. The projecc is revieving all
of the available public domain end sharevare
programmes available fros electronic bullatin boards
and specialized distributors and choosing one best
programme to be part of four sets of packages for
office use, research, stecistice and ucilities
(including small calculstions, file keeping, writing
notes, scheduling appointwents, etc.). For example,
the office packsge will contsin the following generic
applications: wvord processor, spresdsheet, graphics,

-

data base manager, forw gemerastor snd key
redefinition. Translations into Spanish and Freanch
vill be availadle.

Relaced literature

There is so much public domsin software for
virtuslly every brand of personal computer
ssnofactured that it is often difficult to koow where
toc begin & search for specific items. This last
section provides current sources of published
information, vhich for the most part coutain public
domain programmes.

Ranaging & nation: The software source book is a
review of software for application to a vide range of
astionsl administration and managemest activities.
The book includes software and sodels addressed to
issues of concern at a ministerial level that are
relatively long-term in perspective, policy-oriented
sod spplicable to msny countries. MWulti-sector and
global mondels modeling languages and software for
rural developsent; energy; water; asgriculture;
forests; population; enviroumeant snd ecology;
traasportation and security are included.

The Guide to Software for Developing Countries
has been prepared Sy TRi." Its selections are divided
into four mmjor fields: agriculture, economic and
social; infrastructure and physical, and
sdministration. An Advisory Board screemed
submissions of hundreds of programmes in 1984 based on
the utility of the programme to support development
projects, proven pecformance in ocoe or more developing
countries sud availability free of charge or at
nominal coet.

The Cowputers in Relief and Develo
Nevsletter provides intormation about nottvau tor
disaster msnagemsnt, respounse and preparedness.
Esergency sansgement related software is available
specifically for emmrgency placning, event managemat,
cesource mansgement and adeinistratios of relie
persounnel.

This article barely scracches the surface of
public domain softvere. It ends by wentioning two
generally reliable distributore of catalogues and of
softvare - Public Brand Software and Public Domain
Softvare laterest Croup - vho each offer wore than
1,000 programmes, including word processing,
comsunications, grsphics, spreadsheets, business
sccounting, math and statistics, progremming
lenguages, utilities and gamss. If all this seems too
good to be true, the distributors hasten to add that
they do not guarsntee that any particular programme
follows sound business practices.

APPENDIX 1. CONTACT ADDRESSES

Current sources of information sre provided in
this section for the softwacre packages sad related
literature mentioned sbove.

Iaternstional Developsent Agencies

The I[ADB

Project Anslyesis Department, Support Services
Unit, Inter-American Development Bank, 1300 New York
Avenue, W.W., Washington, D.C. 20377, USA for
INDUSMOD, RURAL ROAD MODEL, SMOD, and other svailable
software packages.

The World Bank
LZconomic Development Institute, Education

Division, The World Bank, 1818 H Street N.W.,
Washington, D.C. 2043), USA for the ECC Model;




ladustry Develop Divisica, Industry and Energy
Departwent for the SINTIA package; Project Manager,
DP Interregionsl Project INT/81/047, Water snd Urban
Developmeat Techaology Unit, for Microcomputer
Programe for Improved Plawming and Design of Water
Supply and Vaste Dispossl Systems; Tramsporrvation
Developmemt Division for the HDM-III Model; and
Technica Iaterustioasl, Lyatoa Bouse, 7/12 Tavistock
Squara, Loadon NCIE LT, Englamd for WRAZAN.

unIde

Feasibility Studies Sectiom, Divisiom of
Indwstrial Operations, Viesns lntsrcaticasl Centre,
P.0. BSox 300, A-1400 Vienna, Austria for COMFAR and
PROSPIN.

Pan _American Health Organization

Psa Aserican Heslth Organization, Opthslmology
Department, 525 23rd Street, H.w., Washingtoa, D.C.,
20037 USA for the Primary Eye Care Consultatiom

Progremme.

Ags Than Foundatioa

P.0. Box 435, 1211 Geneva 6, Svitzerlsad for the
Commmity Heslth Programms. Also ssk for the Report
of the Workshop on Mansgement Informstiom Systewe in
Primary Bealth Cere, vhich comtsins informmtion sbout
other public domsin softwars for primary health care
programmes.

US Federsl Agencies
oTIS

US Department of Cosmerce, Mstionsl Techmical
Informmtion Service, Database Services Division,

5825 Port Royal Road, Springfield, WA 22161, USA for
STIS software collectiom.

o IC

COSMIC, The University of Georgia, Computer
Learning Aanex, Atheas, GA 30602, USA.

Other sources

The Ohio State University, Department of
Agricultursl Economics and Rural Sociclogy, Room 226,
Agricultural Adwinistration Bldg., 2120 Fyffe Road,
Columbus, OH, 43210 USA for COMPRAN.

Social Development Centre, Microcomputers for
Social Development, 1313 East 60th Street, Room 476,
Chicago, IL 60637, USA for the four sets of packages
for office use, research, statistics, and utilities.

Relsted Literature

Global Studies Center, 1611 8. Kenl Street,
Suite 600, Arlingtom, VA 22209, USA for Managing
Nation: The Softwvare Sourcebook.

Communications and Exterunal Programs Manager,
I Ares South, 190, Avenue Charles de Gaulle,
92523 Meuilly sur Seine, France for The Guide to

Software for Developing Countries.

Computers in Relief and Development,
106 Park Road, Loughborough, leics., LELl 2HH, Unitsd
Kingdom for Newsletter.

Public Brand Softwsre, P.0. Box 51315,
Indianapolis, IN 46251 USA; and/or Public Domsin
Softvare Intevest Group, 410 €. Sashara, Las Vegas,

NV 89104, USA for catalogues of public domsin softwvare.
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION

Price List for Advertisements in the Publication

Microelectronics Monitor

General Provisions

1. UNIDO activities in the field of advertising are non-profit-making and are carried out to
cover the cost of preparing, publishing and mailing its publications, which are sent to
readers all over the world free of charge.

2. Requests for placing advertisements in the UNIDO Microelectronics Monitor should be
made in writing. They should be accompanied by a layout, illustrations and a text
containing all necessary information.

Advertisements are printed in black and white and in English only.

UNIDO resenves the right to reject advertisements without giving reasons, to suggest
amendments or to hold advertisements if space is not available.

5. UNIDO cannot guarantee to print advertisements on specific pages of the Monitor.
Pzge proofs will not be provided to advertisers.

6. Payment of invoices is due immediately after receipt and should be made within 30
days in United States dollars or Austrian schillings to the UNIDO bank account (see
below) or to the Treasurer, UNIDO, Vienna International Centre, P.O. Box 300, A-1400
Vienna, Austria (telegrams: UNIDO Vienna Austria; telex: 135612). Upon payment,
please advise the Head, Development and Transfer of Technology Division, at the same

address.
Bank accounts
For dollar payments: For schilling payments:
“"UNIDO dollar account” No. 29-05115 "UNIDO schilling account™ No. 29-05107
Creditanstalt Bankverein Creditanstalt Bankverein
Schottengasse 6, A-1010 Vienna, Austria Schottengasse 6, A-1010 Vienna, Austria

“tUNIDO general account” No. 949-2-416434

The Chase Manhattan Bank

International Agencies Banking

380 Madison Avenue, New York, New York 10017
United States of America

Prices
Prices in Austrian schithngs (AS)
Size (or equivalent in USS)
Full page (255 mm x 178 mm) AS 5,000
5 page (125 mm x 178 mm or 255 mm x 86 mm) AS 3,700
% (178 mm = 60 mm or 125 mm x 86 mm) AS 2,500

The price for the publication of announcements of up to five lines under the rubric
“Resources available” is AS 1,000. The text is subject 1o editing.






