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] Starting with this issue the Microelectromnics
Monitor comes to you with a new cover page
which our colleagues in the printing shop
have designed and produced and which, we hope,

our readers will fini attractive.

Superconductivicty: a new magic word that
describes a phenomenon which has been knowm
since 1911, when a Dutch scientist found that
some metals lose their electrical resistance

if cooled to near absolute zero. It was first
observed at minus 452 Fahrenheit or four points
above absolute zero on the Kelvin scale (4 K).
However, the real excitement began last year
when reports arrived of materials becoming
superconductors at 40 and 30 K.

More on this subject, which may be one of the
biggest breakthroughs of the century, inside
these pages.
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UN system commumications under study

T™he posaibility of makiag the UM computerized
telecommseications setwork accessidble to octhsr
UN system agewcies is nov umder study. To be
addressed are such igssues as the types of legal,
operational ead techmical imfrastructure srrsagemsats
aecessary to maka the network more videly asccessible.

The United Natious has requested that all
specialized UN sgencies complete a questiommaire oa
actusl and projected communicatioms traffic
requirements betwveen main offices, subsidiary offices,
and other offices vital to operstioms. The initistive
for plamming snd the network architecture of the
proposed UN system netwvork have beem undertaken by the
UM Communicstioms Service joiamtly with the
Internatiosal Telecommmicatiom Uniom (ITU).

The UN telecommunications netvork is curremtly
operaticeal between New York, Geneva, MNairobi,
Bengkok, Ssmtiago snd Viemna. Facilities for
ized d hanges are also being used.

Impetus for the presemt study came from &
1985 Joint Imspectiom Umit Report (85/6) chat
recommended developing a propossl to extend to the
specislized agemcies the use of the
UN telecommsmicatioas setwork, aad presenting this
proposal to the Aduinistrstive Coemcil. Acting om
this recommendscion, the 40th session of the
ITO Admimiscrative Council authorized its
Secratary-Cesersl to study the mstter.

In previous yesrs, ITU Plemipoteatiary
Conferences have held thsat the M poiat-to-poiat
telecommmmications network should not be used by the
specialized sgencies. Should the presest efforts be
successful, the UN system will be able to tske & msjor
step towvard the full use of the telecommmicstion sad
autonated management inforwatios syetems vhich the
Member States have provided. (ACCIS Mewsletter &,

(6) March 1987, page 3)

Tcraining ectivities of United Nations University

The brosd gosl of UNY trainiag is to sllaviate
the isolstiom of third world scholars snd help the
internstions] scademic community strengthem the
sbility of third vorld institutions to play s
significent role in nationsl, regiomsl end global
development .

The UWU does not have s centrsl csmspus, but
cerries out its sctivities through a world-vide
network of institutions. Traiming, coupled vith
resesrch projects whemever appropriste, is provided
through fellowship progrsames which sre designed to
match the needs >f the hows institutioms of
pacticipeting individuals sad the resestch sims of the

One focus is microproceseor-besed devices end
systems, incluaing microcomputers end the sssocisted
softvere. Activities in this sres have involved cine
orgsnization, in co-operscion with the Internaciomsl
Centre for Theoretical Mhysi:zs in Triesce, [taly, of
tegional sewminars, such as the Asian regional seminar
held in Colombo, Sri Lenks, in 1984, and the
Latin Americsn regional sewiner held in Bogots,
Colowbis, in 1985. Releted on-going projects are now
under vay in Malasysis snd Colombis.

The UNU sleo undertskes pr2jects to creste
micTopr pport units and upgrade locsl
facilities, especisl'y lsborstories, for high-level
training snd research. Through the projects, research
centres end universitiee in induscrislized
countries, such as Frence snd the United Kingdom, have
provided experts to, snd scceptad scholaere from,
sslected vniversities in Africs snd Asis. HMHopefully,
{necicutione in Latin Americe will be takiang pert
soon. (Bullecin IBIPRESS 125, 26 April 1987)

The celevaching of I8l

Professor S. Veaceslai was appointed by coasensus
to assume the functioas of Director-Gemeral of the
lntergovernmental Suresu for Iaformatics (IBI). This
event snd the new idess for relsusching, recently

discussed by the mamsg ittee, titute the
nolut?o‘ to the crisis vhich led to the resignation of
the Dirsctor-G al, Prof r F. A. Bernasconi,

after 17 years of service st the head of ISI and its
predecessor the Internatiomal Computatiom Centre.

I8L, like other imteruatiomsl organizatioms, has
eacountered finsacisl sad ecomcmic problems, which
have led to difficulties ia carrying out co-operation
progcammes for the developiag couatries smd to their
expressiang dissatisfection. These factors created
sericus divergeaces, resulting im the motice of
vithdraval of certsin countries, such as Italy amd
Spain, which up to them had expressed imterest ia and
prwi?cd !ignifieut finsacisl support to the
organizatioa.

No longer haviag the ary .
Professor Bernsscomni resigned on 26 February 1987.
The exucutive coumcil, thewm weesting ia extrsordissry
session from 24 to 26 February, accepted this
cesignation and set up s menagemest ceamittees couposed
of five member coustries: Argestias, Camsrocs, Italy,
Spain and Tunisia. Professor f. Vemcaslai ves made
provisional chsirmen of this committee gad, at the
ssme tiws, ves entrusted vith the femctioss of
Director-General ad interim. (Bellectin IBIPRESS 122,
29 March 1987)

Internationsl sywmposive-workshop oa silicom techmology

The Mational Isstituts of Silicom Techmelogy
(WIST) of Pakiscem is orgsaising sm intersatiomsl
symposiver-vorkshop om silicom techeology development
snd its role im the sua belt coumtries, which will be
held st Islemsbad os 14-16 June 1987. The sympoeium
is orgenized ia comjumctioa with the Clsem Eaergy
Reasearch Institute (CERI), Vmiversity of Wiemi, USA
snd is sponsored by the Misistry of Sciesce sod
Technology, Pakistam and the Meciomal Science
Foundstion, Washirgtom, D.C., USA.

The objectives of the symposiuve sre to provide
the lstest knowledge on the techmology end utilizatiom
of silicon in photovoltsics snd tramsistor
spplications. It is intended to be of iacersst to
those involved ia research and development of silicom
techaology, in photovoltaics sod other sewmicomductor
devices. Informetion on the symposium and oa pspers
submitted csn be obtained from: DOr. Atiqus Mufti,
Director-Genersl, National Imstitute of Silicom
Techaology, Wo. 25, H-9, lslsmabad, Pakistaat.

Last year’'s databooks

Io issue No. L7, psge 5 we published s request
for "last year's dacabooks” which hed beea suggested
to us by Mr. Yin Sein of the Surma BroadcastCiag
Jervice, laformation sad Broadcasting Departmsat,
Ministry of I[nforsetion, Covernmeat of Murea.

Mr. Sein's proposal was chet companies, university
institutes or govermmenc deparcments in developed
countries vould make srsilable manuals, surveys,
dstabooks etc., which sre no loager up Co date sad
would oaly be ¢iscarded, to interested individuals or
institutions i third world countries.

Mr. Sein has writtem to us sgain scill hopiang
that his schewe would becoms reslity. As & firsc
step, incerssced donors msy vish to comtact
Mr. Yin Sein, Super Ingineer (Plea/Dev), GPO Box 199,
Myodav Rangoon, tangon Taing, Union of Burms. The
Microelectronice Momitor will glso help by publishing
e lisc of availabls "old Jstabooke”.

UNIDO sssises in Irinidad snd Tobago vorkshap

As slresdy ssntioned is the previous issve of the
Monitor, UNIDO essieted Trinided and Tobago by sending




twe i isual ltants te lecture st a workshop
on microsliectrenics orgsnized by the Naciomsl
Imstitute of Nigher Educstien, Research, Sciemce and
Technology (NINERST), vhich was heald at Port~of-Spais
on 10~12 Februwary 1987. The report of the verkshop is
wow gvailadle. The workshop had browght togecher
experienced practitiomers in the field drawva from the
ssuufscturing snd extractive imdustries, the service
seccors, the pwblic sector awd the Umiversity. The
workshop developed s number of recosmandations to the
govermment ewphasizing the meed for applications
research and training which could lead to improved
groweh is this sector. First, electromics showld bde
declared s "strategic” industry. Secoadly, there
should be so iastitutionsl momicoring/co~ordimating
sechanise for the development of microelectroaics 1im
Trinidad snd Tobagoe. Thirdly, comsideration should bde
gives to exploring the role of private foreign
investment. Finally, public policies should be geared
towards the folloving: creating msessive literscy in
sicroelectronics; making the coumtry sctractive as s
host cowntry for microelectromics msosfacturing;
developing a world class softwars imduscry; fosteting
on indigences capadility for wpgreding imdustry amd
the service sectors; stamdardization of hardwsre and,
to a lesser extest, softwere; che development of as
efficient service snd msintensmces copadility amd the
prevision of s nmwaber of fiscsl iscestives. NIJERSY
is leoking tewards UNIDO for further sssistsmce is Cthe
inplenmsatacion of the recommendstions of the workshop.

Spotlight om isdustrial sutomstios at Hemover Fair

At the Nsaover Fair (FRG) which took plece om
=8 april 1987 sn exhibit sector this year called
"Intermatic” { d on p comtrols. Some
400 compeniss had gathered their products in the field
of process coatrols; semsors; productios dats
scquisition equipment; quality asssuramce; CAD and
CAM; softvers snd comsulting services. The vange of
exiibits st Imtermsctic actempted to cover wmiversal
industrisl spplications. They incleded routing amd
control systems; wmechine and plast control syscems;
computer—asided developmeat from desigs o engimsering,
sewufecturing, quslity coutrel amd logistics; owand
off=line progremming systems, sad meres.

In sddition to Imcermstic amd the sectors
asntionsd above, the Remover Fair souwsts ssparate
exkibit halls for equipment im: electromics and
slectricsl emgisesriag; wmicreslectrenics; fluid
| and P t issien; T reh ond
techmology; custos mesufscturiag/eubcontracting;
tools; clesmisg techmology (wesce removal and
property msasgessat).

1a 1988 the Pair vill inclede secters om smergy,
wev meterials, factory equipment, end swurface
trestment while soms of the 1987 sectors vill mot be
held sgain vatil 1989. (Excerpted frem Industrisl
World, March 1987)

I1. W DEVELOMENTS

Suserconductivity

Journsle during the lsst fev menths reported om
exeiting developmence in the sesarch for o
superconducting materisl that vorks st tempersturer
that would sllov commsrcisl spplications. 1Ia the
felloving sems recent reviev articles ares reprimced.

The superconducter comes is from the cold

At wathinkable cemperstures belev ~2600C,
semuching mirssulous happess to electricity. Kept
cthis cold, some materisls cemduct glectric currenc
vith virtually ne loss of emergy: they superconduct.
But after years of sesrching, mest sciencists have
relustantly concluded Chat supsreonducters sxist oaly
8¢ Comperaturss oo lov that chey sre issccessible feor
st prectical purpeses. They sre wrewg.

Regsatchers st the University of Taxas st Wewstoa
are sbowt to divelge a big secret: how to mske s
superconductor that wocks st arowsd ~180°C. As &
result, many applicatioms of supercemswctivity that
previcusly seemed far—fetched promise to wmake
commercial : from magnets for levitatiag traims
to cransistors for ultra—tfast computers.

The coet of keeping wmeterisls below the
tespersture vhere they superconduct has uwntil now
exceeded the ssvings to de had fros resistance-less
vires. The incresse in this critical
cemperature from -2609C to ~180°C mekes all cthe
differemce, for two reasoms.

First, the only wedium Cthat cen be used as s
€lu:4 coolant below -260°C is liquid helium; all
othe: e¢lements freeze st such lov temperstures.

Heliua is found in high concentratioas omly in a fev
natural gas teservoirs in the Umited Scates and Canads
sod its dravback 1s tbat it 15 expensive as well as
scarce. Ove litre of liquid belive from these
reservoirs costs about $2. And extracting the gas
from the atmosphere, where it makes wp just ose part
in 200,000, or from radicective materials, would cost
such sore. Liquid hydroges is mot sa acceptsdle
alternstive. Although it is cheap and can be waed to
keep materials st temperstures as low as ~250°C, it
has a nssty hsdit of exploding vhem it leaks imto wvars
air., At ~196°C or above, a mav coolsat esters the
picture: liquid aitrogea. It coets & mere sickel &
litze snd is sbundast. Every bresth you take is

78 per cent mitroges.

Seccad, it takes a lot of emsrgy to keep
somsthing cold: the colder you weat to keep it, Che
sore pover you weed. A refrigerator uses at lesst
25 times more power to extract s umit of hest emergy
from am object st -269°C (the boiling poiac of
liquid helium) than from ome at -196°C (che boilisg
point of liquid mitroges). Combiaing s chesp coolant
sod 8 big ssvimg is powver comsumption prosises to
revolutionise sup ductor haology, in wuch che
sems vey as & seswvater—fuelled emgine woula rock the
wotor isdewetry. But for the past 75 yesrs, sothisg
has looked more umlikely.

Is 1911, s Dutch physicisc,
deike Kamarliagh Ommes, discovered that sarcery
supercoaducts st -269°C. Simce thes, the record for
cthe highest temp p ductor has climbed o
msgsly 0.39C s year balore levellisg off s decase
ago 8t -250°C. This wes for s compound of uiobiws
snd geTmenium.

The beginnings of s bresktheugh caes lest
Jume (1986) whes Dr. George Dednor: and
Dr. Alex Miller ac IBNM's ressarch laberstories is
Ziirich sev soms confesing sigms of supercondectivity
in & compound of lsuthenum, barive snd copper oxide.
In Decomber, scientists st Cthe Umiversity of Tokyo amd
st ATET's Bell Laborscoriss io Nev Jersey reported
superconductcivily st -237°C vith s crysctallise
compund of lanchenum, stromtium and copper oxide. In
s flurry of ose~upmsnship, the Japsness and Americsn
teams have bees busy besting esch other's records. At
the bdeginmiag of this mosth, the record scood at
«23139C, with hints of better to coms.

This week, Dr. Psul Chu end colleaguss is Moustos
anmounced thet they hed made s meterial thet is fully
supetconducting st -1799C, well sbove the boiling
so1nt of magroges (~176°C). Dr. Chu 1s is me WurrTy
to disclose his secrec furmula: osce the ~190°C
barrier is drokes, scientiscs shut up end patent
lavyers teke over.

Befeore imvescing 1n Superceonducters lac. comsiser
the proviems chat sciemntiscs oust solve 1a order te
gec cheir compounds out of the laderscery and eate Cthe
ssrhet. MNegmetic fields cas “"ewiceh off” s
supsrconductor ond diffevent materisls owiteh off ac
different magnetic fisld imcemsities. All of whieh is




wote them & ewi » asay p cial
spplications of sepercondectivity imvelve weimg & coil
of superceaducting waterial te preduce a stroag
magwetic field.

The good news it that it seems that the vew
coupownde csa withstand the stroagest magnetic fields
scientists can produce st sbout -268°C. The bad
wevs is that as a swpercoaductor approaches its
critical temperature - the msxisus cempersture st
wvhich it supercomducts - the stremgcth of the magmetic
field that svitchas it off falle vapidly.

This mesms that, to be weeful. a swpercomductor
covled by nitrogem to ~196°C vill have to stay a
supercondwctor st wmech higher tempersturss. A rule of
thuab says that if s compowand remeins & supercomductor
up to ~123°C, chem - st the boiling Cempersture of
liquid nitrogen - it could withstand magwetic fields
poverful emough for the most demanding spplicatioans,
such as muclesr-fusion reactors. But evea if the
superconductor's critical temperature cammot de raised
above grownd =173°C, that would etill be goed encugh
for less demamding wees.

Neking wires out of the compownd vill tax the
isgensicy of wetsllurgists. For messt spplicatioms,
the supsrcesducting wire has to be a good mormel
conductor at rosm tempersturs. To schieve this, it is
necessaty to wix the imsulating compound vith & good
conductor. That risks destroyiag the
seperconductivity of the compeound.

Dr. Douglas Fimmewore snd his colleagwes st the Asss
Lavoratory in lows have sixed the conpownd with copper
and other vires. Prelimissry results suggest that Che
vires behave just like the pure compownd.

Scientists have yet to discover exsctly how far
up the temperature scale they can take their mew
superconductors. A smsll risk remains that they are
.geilty of some eversight swmd that their results so far
vill prove s wild geose chase. DJut there is smother
intrigwing poesibility: chst mo upper limit exists
for the temperature st vhich z supercosductor stops
vorking. MNow thet the ~196°C barrier seems to have
been broken, sllowiag Cthe wee of chesp and plemtiful
nitrogen as s coolaat, scientiste will try every trick
they ksov to push the msxizwa tempersture higher.
They have & hunired clomenrs to pley vith, and as memy
fabricstion techmniques.

So 8 small chance exists thet sciemtists will
schigve supercomductivity st roes tempersturs. That
would rival moet techeologicsl breskthoughs of this
centery. But do mot hold yesr bresth. (The
Lcomomist, 11 February 1987, pp. 87-88)

The _sev world of sspercomductivity

... The ides thet it mey sees be ocousmicslly
fessible to put sepercemductivicty to verk is wyrisd
uses is sparking develepwent projects st humdreds of
companies wvorlévide. The peyoffs would be enorwous.
And if roow-tempersture supercosductors srs ultisstely
discoversd, the wovlé could bde tramsforwmed. Such
"hot” materials could provise mev teeis for every
techmology relsted to electricity. But just the
prospect of super:ondwctivity ot liquid-mitregen
tomperatures is gnough te excite most imdestrisl
engineers.

Proctical nicrogen~cooled superconducters ceuld
seve the utilicios billisws = ond save omeugh emergy
to put 50 or mors pewer plents in wethballs. Cepper
vires msy be the conducter of cheice mov, but they
tose s lot of p . The copper ceeks up 5 per cent
to 13 per sent of the slectricicty [lewiag through
Llong=houl tramemiseion lines, snd scill eere
diceppears in lecal discridution lines.

Intereet in wsing powerful swpercemdueting
megnets Co build high=tpoed traise thet levitste sbeve
cthair trecks has sloe flagged in the US, becsuse of

high capitsl cests. That iaterssc, tos, ceuld de
teviving. But the eveatwal builders of cthese
so~cslled msglev trains are wore likely to be ia
either Hest Cermsmy or Japen, whkich have comtimwed to
fund seCious researcn, or Camada, which still supports
s modest eftort. ...

Amarics's best smot at exploicisg the mew
technology is probably im electromics. There,
supercosductivity will weher 1a wvaat Saseg . Faria
calls “the third age of electromics”™, after vacows
tubes and trameistors. Faris workes om
mumuu microchip devices [T
junctions st IBM. Whes Big Bleue decirded ia l”]
after 14 yesrs of work, that the techaclogy ves a
no-go, Faris left and fownded Hypres Inc.® Im
Fedbruary 1987, less then four vears lacer, Mypres
unveiled the firet systes based on J h
junctions. Wow, Faris asserts that lly’r!l vill be the
firse te build chipe using the nev materials, becsuse
"ao owe slee in the world has & msmufacturing lime
producing JJ chipe”. Thst distimctioo iss't likely to
last loag. Msjor electromics compenies, frem IMM te
Varisa Associsces, sre raciamg to expleore the mew
superconductors. VWestiaghowse weats to use
jonctions, which are wp te 1,000 cimes fester tham
couventions] silicom trassisters, te build radar
systems it believes would eutperfors smy sow
avgilable. AT Vsrism, a leading meker of equipmsnt
wsod in semiconductor fabricaties, s crash esffert is
uader way to verify the work oa supercssdewctiang thia
files being dome st mesrdy Stasford Umiversity. Sech
films could be the startiag poiat feor temmecrew's
supsrchips. MNealth care is ssother arsa whers
superconductors could have on esrly impect. Wuclest
ssgnetic resonsnce (MMR) scasmers rely e powerful
superconducting msgnets tO produce enprecedested views
of the body's orgsas. The aev materisls premise
wagnate 10 times sote powverful chaa these newv used.
And if WMR sechines shed the cost and bulk sssecisted
wvich their presenc cevliag systams for heliwm, the
sarket for thes could be a lot bigger. “You cowld
site Wiks in somsller hoepitals, eves climics,” saye
Dr. Paul Winsom, director of business developmsat at
Britain's Oxferd lastrwmests Growp PLC, che lesding
supplier of MR sagmets. Dissemnics Imc., which has
sold mote Chom 100 MR scasmers, sstimactes thst
cooliag with liquid amitroges might ssve $100,000 per
yest in operstiag coets per mechise.

The sev supsrconducting ssterials msy slseo
produce magnets that give theerstical physicists o
closer look imside stomic particles. Just elisisstisg
the heliwe needed to cool the 10,000 gisnt ssgmecs is
the proposed supercomdectiag supercellider weuld lop
$160 willion off the projected $4.5 billies cest of
the stem smasher - ples cut emergy usage by
25 per cest. Researchers argue that weitiag for the
abilicy te eslimisste helius should mot held back cthe
project, which earmed s grees lignt from che Prasidest
eurly this yesr, but they ssy the possibility of
replacing Choss magneCs should be kepc open.

Ulcimately, physicists hops Che nev
supercomduccors vill holé the key to practical muciear
fusion. Such resctors need poverful magsecs to
concain the inctense heat of the resction, waich vill
b eves hotter thaa the sen. The US magmetic fusiea
effort has desn trimmed by 20 per cest sisce 1983, co
$345 million this year, snd Prisceces Usiversity's
Plesme Physics Lederscory, che site of cthe major US
fusios project, 18 beimg outepent by rival pn’oeu in
Lurope snd Japs. The mev sup. T ‘ .,
Rovert M. Hill, a semior sciestist ot SRI
Internstionsl, could revive [wsien’s prespeccs.

They mey oves beost Star Wers. The Stracegic
Defense Ilnitistive Orgesisecion’s Office of Lamevative
Sciense & Teshaslogy has alresdy marhed $500,000 feor

* $See article on supercenducting switehes o8
pege b,




wp ductor * zeh this year amd plams to buck it
te $2 milliom mext yeor. The imtearest is easy to
fachen. After all, space~doraa systems Wuilt wicgh
suparconductors wvoulda't have te be cocled: im spece,
“resa temperscurs” is even colder thes liquid
sitrogen. (leprianced frem the & April 1987

(pp. 59=60) isswe of Dusimess Ueek by special

permission, (c) 1987 By McGrsw-Mill, lsc.)

Seperconductors snd the superchip

fgsearchers st Stenford Umiversity im Csliformas
have developed & thin film usiag high temperatute
supercenductors end msde crude tlectromic devices from
thase. This could psve the wey for s sev gesersatiom
of sepercomdwcting chips, the rasearchers clais.

The sciemtific commuaicy is still buzzimg wich
excitement four weeks sfter wvhat has been descrived as
the wmost extrsordinary scientific meeting in living
msmory. Ia Merch scieatists comverged om Nev York to
s comnfersuce called by the Amsricas Physical Seciecy.
Thay were there to find ocut sbout mevly discovered
high tempersture swperceaductors that are about to
revelutisanise electronics snd computing.

The tromandous axcitemest vas ever the
development of mev supercomdwectiag msterials which
have mo electrical resistasce and 00 cam comduct
electricity im s circwit ferever.

Uutil 8 fev weeks ago ewpercomdwectivity was oaly
possible in s fov matarials at a fev degrees shove
abeolute sero, =-273°C, the tempersture of liquid
helivn, The sevly discovered msterials, however,
separcondyct st wech higher tesperstuwres, -180°C,
the tesperature of liquid mitrogen. Becasse of the
difficulty and cspemse of meintsining comductors at
liquié heliwn ctomperatures their wse has been
restricted to s fev exot.c ressarch spplicatioms. Dut
wov, vith the discovery of high tempsrsture materisls
they can be uwsed ia gll sorts of everyday spplications.

Their use vill radically chasge the world in
which we live snd they will chamge slectromice snd
computing more then s tremsistor did ia the 1950s.

Unlike the older supercenduwctors the mov
msterisls are sot msetals but mede fres complex ceramic
conpovnds. The highest temperature supercenductor
msde so 37 has besr meds frem s compownd of yittriws,
bsrium, ceoppar sad exygen.

The naterisl wvas first mede by Paul Chu of the
Oniversity of Noustes snd Dr. Nem Kwes We of the
Usniversity of Alsboms towards the end of Jammary. AL
first the materisl could supercendect st -193°C duc
withis s mstter of wveeks Cthe Cwvo ses rsised the
tempersture of the materisl te ~179°C.

Wu is certsis that tempersturss css be raised
further, sves up to roes Lempersceures.

"IThere sre all kinds of things we can do to the
mstarial to imcresos its Comperature,” seys Wu. "I =
very confidest thst by sdapting the materisl in Cthe
right vey wve cas get the materisl te sepercomduct st
roes Cenpessturs.”

But evem if there is o improvement ow present
comperscuses it vill scili be ecenomical te use these
meterials, sscording te preissser Malcelms Dessley,
heod of the spplisd physics depsrtmemt st $canford
Universicy ia Califernis.

"Liquid titrogen is s chesp s bdesr and os
plentiful oo air,” he soys. "It is new pessidle teo
have CM0S circuwitry verkiag at liquid micreges
tonperatures. This is oo incredible strone of luck
since it msems Chet the mev high temperature
supereonductor materiele coe bo weed ia electremic
cireuitry frem teday.”

-

Bessley’s growp has developed » this fils frea
the material which can be wsed to provide chip
iumuu: Using this this film the growp has
developed what is believed to be the world's first
srede electromic device. Tha device, called & tumsel
jumction, is the basic compowment of a subpico secomd
svitehing device called a Josephson jumctios.

) = Iuo_tr'nd and failed to develop these devices
vhich could improve switching times in computers by
three orders of magmitude.

!cnlcy‘- device Comprises as iaselatiag layer
samdviched between a thin fils of lead ctmd & thin file
of the sev compound. Decause part of the sevice 1s
asde from lesd it cas caly work at liquid belium
temperstures. However, Bessley 1s comfident of
getting temperatures up to ahout -1YU°C, “very, very
soon™. lf Beasley 15 successfuli it wvill soom ve
possible to fabricace chips cthat can work between
1,000 and 10,U0C times fascer tham they cen Dow.

Already several US compenies are invescigscisg
these davices for wse in theif preducts. AT&T's sell
rtesesrch laberstory in Nev Jetsey has deveioped o
flexible tape msds from the material which cas de wsed
to cosdect electricity mmch mere efficisstly thas

ppec. A company spekesmen streseed that the tape is
still at research stage but sdmitted that products
could be seda from the taspe very soom.

Researchers st Westisghouwse, the giast US
electrotechnicsl corporation, are sttempting to meke s
cable aut of the material to distrivete for
electricity distribution. Resistamce is power csbles
results is ouly 70 per cest of geserated eslectricity
resching conswmers. A powver csble mede froes
suparconducting vires could slash electricity cests by
between 10 snd 20 per cemt, according to Westinghowse
researcher, Johs Gavalar. Gavalsr's imitial research
has showa that st liquid mitregen temperstures the
cutTent carrying capecity of thess msterisls 1is
batween 10UA to 1,000A pe- square cm. This
effectively rules owt their immediste use for
elecricity distribuction sad other hesvy currest
applicstions swch as magmetic levitacios for trassport.

"Clectrosics is likely to be Che fifsC srea the
wmeterial is likely to hsve a8 impect,” says Gavala:.
“Devices uwsing swperconductiag devices could be
available in s yesr or se.”

The moet excitiag development is the techeology
vas semownced is Japes two veeks ago st s meeting held
by the Japanese Physics]l Society vhare 8 group fros
the Chinese Acadewy of Sciemces claiwed they had
éeveloped s material that could supercomdect st nest
Toon tempersturss, masrly ¢149C,

peTe ting techeology is set to turs the
electronics industry on its hesd. As is alweys the
csse vhen sn isdustry-chasging techeology scrives,
those thet vill do best vill sot be the slov pouderous
established compsnies, butl those that srs able to
sdapt most rapidly to the mav techmology. Uolese the
top semiconductor conpenise sad computer conpsasies are
fast off cthe meTk in sxplciciag (he sev techmology
their presest market lssdersiip vill de snovt lived.
From tedey mothing vill ever be Cthe seme agi s 18 ‘ue
slectronices imduscry. (LlscCrom:es Weskly,
8 April 1987, p. &)

Superconducting svitches find ChELr vey 18Co &
'¢2'.-—o—uuf"m'l:"r_u

Supereonducting swileheo sre mskimg iC 18Ce the
resl world., Hypres, s» Amsrices cempesy dased La
Bev York, Las snesuncesd the first commercisl
inetrvesnt - asn escillescops - that takes sdvaatage of
the extrensly high opoads .f superce ting switches
kaows os Josephsen junstions. Thess slectremic
ovitehes have sllewed Nypres e develep & nev oysten




fer examining wltrafast evemts swch 3¢ Cthe switchisg
tima is electromic cempoments.

The "rise time” of the sigmal ~ the time it takes
to rise from zare in the imstrwaest - is jwst
5 picoseconds (millioe williomths of a secoad).
Tise time is importast Vecawse mo imstrumest cas
record sa event if the event is shorter chan the Cime
it cakes te record it. lNypres claims that this is
five times faster than snything else ever mede. It
also says that its instrwmsnt is 50 times as semsitive
as convestionzl oscilloscopes. The wev imstrument
telies on Josephson jumctions operating st Che
telatively low temperature of & K, cooled by liquid
beliom. Although the temperature is mc: quite as
glamorous as recent stories of breakthroughs in
superconductiag eaterials, the schisevement is still
impressive.

The

A wovel cooling system sprays liquid helium on
the cormer of the chip that most meeds cooling, rather
than ismersing the whole chip in liquaefied gas. This
makes the techmology more practical, but the
instrument is still messive. It is closer to the size
of a small desk thas to the Typewriter preportisas of
comventisal secilloecopes.

Rypres was fownded in 1983 by Sadeg Faris, who
left the cemputer gisat IN _hes the cerporatiom

abandened its ¢ reh iato Joseph jumetions.

I was interested in designing fast computers
around the fast switching spesds of the jumctioces.
Sems Japanese compenies sre still working towards that
geal. Faris was isvolved in the work at INM's
Thomss J. Watsom lsborstories ia nesarbdy Yorktows
Heights. With backing fros vesturs capital, he set to
vork on the more modest goel of high—speed
isstrusencation. Nov his mais prodles mey be price:
from Jume, the oscilloscope vill sell for srowsd
£80,000. (This firet appesred im Mev Sciesmtisc,
Lowdon, 25 April 1987, the weekly reviev of sciesce
snd techmology)

Japan edges up in the supercosducter race

The West msy have Coken the lesd ia the rsce to
develop ssv supercenductors, but the Japanese sre
catching wp fast. Just hov fest becsse evidest
rocently vhen Toshibs sascwnced thst it bad developed
8 cersmic supercomductor and fashigped the msteria!l
into tapes snd vires. The carsmic, like thst wede by
other rescarch growps srownd the werld, is s compoumnd
of yttrium, bariws, copper amd oxygea. Ia bulk form,
the trameition to sepercemdectivity begiss st
100 degroes sbove sbsolute sare (100 K), end the
ceramiz loses sll electrical resistsmes ot 93.7 K. Ia
vire form, the figures are respectively 93.5 K ond
87 K. Ia gitiher case, the msterisl vill sepercomduct
vhen immersed is liquid sitroges rather thaa the much
wore expensive liquid helium thst comvestiomal
superconductors require.

Superconductors sre importast becsuse they heve
no resiecance to eslectrical cutrents. Uncil lesc
Septonber, scientists hed observed superconductivity
in msterials only st temperatures 20 degrees sbove
sbsolute zerc. Then, sciencists begsn rspertisg thet
sows cersmic meteriale exhibited supercomdwctivicy st
100 X, Japenese resesrchers thes begsa as inteasive
sffort to reproduce these results.

Toeshibs moved sheod of its rivales in the Japanese
hesvy electricsl industry - oueh as Hitachi, Jopsn's
largest ssker of semiconductors - for two reasens.
Fizvet, for the past five yesars the compeny has vorked
vith Sheji Tenaks's growp st the Usiversity of Tokyo,
the leading Jop r ehers in the fisld.
Secondly, proceseing tochnolegy for Line cersmice is
owe of Teshiba's otvemg suits. ...

As alsevhere, sup dectiag ceramics are tme
centre of & freszy of ectivity in Japea.
Aamouncemsnts of deveiopments have also come from
groups at five Japsaese waiversities as well as three
aatiomal lsboratories.

The Jap G 's Science and Techmology
Ageacy is curremtly vorking out how to co—ordimate Che
efforts ia imdustry, umiversities sod saciomal
lsboratories. Teamtative plans call for the
escablisheeat of s mev supercomducting meterials
researsch association amd, parhape, sz associated
laboratory. (This first appeared in Mew Scientist,
London, 16 April 1987, the weekly reviav of scieace
and techmology)

Molecular~beam GaAs leaves the lab

A sevenw—person French etarc-wp is pushing
molecular—bess—epitaxy production of advanced galliue
arsenide out of the lsdboratory snd inco mass
production. The company, Picogigs SA, is already
shipping wafers to composent mekers ia the US, Cansds,
and

Likm T. Wwyen, company president and ferwer chief
of the Thomsom CSF tess tast is 1981 coame wp with the
high~electron~wobilicy cramsisctor, escimstes the
vorlewide sarkat for wefers is wmilitary,
telecommuaicstions, suparcomputer snd coasumer—procuct
appiications to rsach about $150 wmillioce by 1990.
Picogigs’'s ebjective is to capture 10 per csmt;
estinsted firsc-ysar sales are $1.5 millics. "Ihers
sre sbout 6V gallium ersenide programmes, ssd we have
sbout 12 as customers,” ssys Nuyea.

Picogigs opemed & subsidisry last sveth is
Oxnard, Cslif., in sa sttempt co further pemsczate the
US market, especislly is the military area. “We are
going in the ssme direction as the [Defemse
Depertment] ~ higher speed,” says Nuyen. “If you cas
detect your signal eves oms second before your esesy,
you have the chasce to send up 8 lot of missiles.”

Nuyen issists that his process isvolves mo
secrets - it wes simply & question of “very, very hard
votk”. le sdds: "We have so far incressed by a
factor of thres whst could be dome in the resesrch
state,” vhich mgans 80 wafers a moncth. The throughput
is sxpected to double esch year, slomg vith sales.

Hs calls the vafers he is produciang
"second-generation GaAs”. That, he says, is to
differesciste them from "the chick-lsyared ordimsry
CaAs wafers people are ssking today”. Picogigs's
wefers sre 8 complex heterestructure of Gaas and
galliverslusiniuwn~srsenide vith very thin layers.

Nuyen proved the eftectivemse of this lsyers
vhile workiag st Thomson CSF 1a Orsay. His research
group depusited an undoped-p-typs GaAs laysr l-am
thick, sn undoped CAAlAs layer 60 A cthick, sad o
silicon~doped GeAlAs layer 7TW % thick on s
chromiuw-doped substrate. The researchers cut the
wvafer is half, lefc ome hslf intact, sod etched some
200 & off the other.

Devices were fadbricsted identically ow woth
halves = gold over germenius nitride for Che scurce
and drain cowtscts, and slumisium daposited directly
on the top spitsxy lsye: vithout emy recees for the
gote. The thinmed=down Jevicer out-performed the
others.

Tor production vafers, Picogigs uses moleculsr
bess epitaxy to get the very this layers ~ e undeped
p-type GeAs, 5=to~60 R undeped GaAlAs, snd
500-¢ge~1,000 L silicow—deped GaAlAs - on &
semi-insulating substrate. Cost is the kay.
Nolecular-veam~epitaxy machises cost sbeut $800,000,




Wuyen ssys, ssking thes prohibitively expessive for
part=time wee. Picogigs exploits its wachise fully,
terning eut six wafears s ¢ay. "Our wafers cost

10 times wore them comuventionsl Gads wafers but meke
our yield much higher, so the ceet of the device is
mech lover,” he ssys.

"The coet for GaAs-ow=-silicon wefers 1s vot less
expensive becsuse it's the epitaxial growth procedure
that mskes the price high,” he sdds. "Other
techaiques for expitaxy vill have the seme costs.™
Nuyen says the cost of the wafers vill dectesare by &
tactor of three or four in s fev years. (Reprinmted
from Electronics, 5 March 1987, (c) 1987, McGrav Hill
Inc., all rights reserved)

Jspsnese link on biochip R&D

Eight lesding Japanese electronics firws are to
join forces to develop & bdiochip, the key to the
potential development of organic computers. The
companies have been selected by the Industrisl
Techaology Coumcil, en sdvisory body to Japan's
Niaisery of Intermatiossal Trede and Indwecry (MITI).
NIT1 will ievest some Yem 5 billica iz the venturs
over the sext 10 years.

The eight firms = Mitswbishi Chemical lmsduscries,
Fujitsu, MEC, Mitschi, Micewbishi Electric, Samyo
Electric, Sharp snd gn R&D subsidiary of Matsushita
Electric ladwstrial = will set up s committees sad
invite rasearchers at variouws imstitutiows Co take

part in the vesture. (Eurg:g Chemical News,
5=11 Jamuary 1987)

The kaouledgesble computer

By the end of the yesr, computers will be
availsble that can "lesrn” from the emgineers who put
together the tortucusly complex design of chips.

The design engineers will be verking at computers
cthat contsin a databese of rules snd exsmples of how
vstious electromic tasks cen be implemested on
silicon. Sech s datsbese is called s kmowledge base.
Silicon Compilers Systems, besed im Califormia, is
developing the software for such s kmnowledge base. It
is called the istelligent compiler.

The desiguer vill feed 2 schemstic disgraa of the
chip into the computer; the disgram iscleudes
information sbout the chip’'s fuaction. In sdditiom,
the designer tells the computer hov sweh the chip
should cost, hov fast it should operste, what sise it
should be snd hov importsat esch of thess faccors is
for s perticular desiga.

Armed vith these detsils, the cemputer will
sesrch its knowliedge base to see if it costsins s
better vay of cerryiag out the chip's functioms than
the designer’'s diagres suggests. If the cosputer
finds s better method it substitutes that for the
designer’'s. 1f it does mot, the compurer follows the
designer’s schemstic, and then sdds the schemstic to
its knowledge bese for future applicstioms. Ia this
vay, the computer acquires kaowledge from the designaer
for thac designer or othars to benefit from whes
esrrying out futurs jobs.

The intelligent compiler is s development of
anogther type of aid for engineers desigmning chips -
the silicon compiler. The desige engimeer feeds s
schematic of the chip into the mschise. The silicon
compiler contsine a datsbese of clements that meke up
s ehip. Unlike the intelligent compiler, though, this
softwers conmetr sccumulate kaewledge o9 it is used for
wore and more designs. (This firet sppesred in Nev
Sciantist, Lemdom, 16 April 1987, the weekly reviev of

enés and cecheelegy)

It ought to be possible to make a computer
intelligent is the same way Chal you meae a child
istelligent: Dby edwcacing it. “bzpert systems”,
briefed cthis way, betoms quite good &t & tev Casks
like wedical dragnosis, but they are dy oo stretch of
the 1msgination incelligent. For those aspects of
husap iotelligence that people taxe for granted -
recogeizing & face in the crowd, interprecing the
wvords of a telephone conversalion - 1z is 1mpossibie
to tesch & computer the ruies humsas use, Decsuse
husaas ¢0 ROt knov what rules they use.

The old solution to this dilemms is to seek rules
that work. From Cime to time, though, a mote
seductive approsch is sired: simply to build &
computer that looks like a brain and maxe it lesrn by
1toelf. This spprosch is called connectionism, neural
networks or neurocomputing. Not everybody is
seduced. Dr. Tommy Poggio, who divides his time
betwveen the Massachusetts Institute of Techmology and
a compeny called Thimwing Machines, jokes about a
virus that infects braim sciemtists, startiag s sev
epidamic every 20 yesrs. The epidemic takes Che form
of umeritical enthusiase for s sev idea. lia che
1920s, the ides was gestalt physchology; is the
1940s, cybersetics; in cthe 1960¢, perceptroms. Ia
the 19808 it is commectiocmism.

Cowmectionists have four srticles of faith.
First, they believe is parslilel computers: uechines
that do lots of things at osce. Second, they believe
that istelligest computers should resemble Che
netvorks of cells of which brains are meda. Is other
words, the processors thesselves should be like
neurons (brais cells) samd the coosnsctions detween Ches
like symapses (cell jusctions). Third, commectiomiscs
believe that such 8 computer's programs soould cossist
of verying the strengths of coasectioas between
ptocessotrs, just as brsiss sees Lo vork by verying the
etficiency of syoapses. Fourth, and most boldly,
coanectionists believe that, given certsis conditiows,
the "programs” (rules, solutioms, whatever) will
”-ll‘.‘!” emarge vithia the mechims. It will orgasise
itself.

The first clais is wscomscroversial. Alsost
averybody agrees that s drais is s parallel computer
whese prucessing power is dispersed throughout its
netvork of cells. The eecomd cleia, that computers
should be built of meurom-liks objects, is im some
vays peculisr. Compered with the Cramsiscors om
chips, meuroms are big and slow. Irsssiscors sviteh
perhape 1o timas as fast. But wheress s tramsistor is
sn ow-off svitch, 2 seurom is subtler. heurwes edd uwp
the signales they receive, amd, depending os whether
the sus reschas s threshold, decide whether to send o8
s signal Chemselves - like sluice gates that open when
sll the etresms lesding CO Che dam resch s certsin
height.

ATAT's Bell Ladorstories in Nev Jersey have burlt
‘neurons” from silicos. Their most compiicates
circuit has 511 "neurons” on a simgle cnip. tach ooe
is 88 smplifier snd it 1s connected Lo oChers by
resiscors. The resiscance in thase varies vith use,
which is 8 direct emulscion of the synapses betwesn
neurons. Studies of lesraisg 1o rats snd siugs have
suggested that lesrming comsists priscipally of
improviag the sfficiency of symapeas ss they sre used
sore. In other wvords, a slug that lestms to aveid
something nasty is improviang the sfficiemecy of che
connection between the cell thet detacts the nastiness
and cthe cell that imicistes evasive actiom,

That leaves the conmectionists vith their sost
startiing claim: tasc such meursl networks vill met
have tTo bs programmed. Set up is Ehe Cight wey, they




will lesra by thewalves. The claim is mot quite as
wystical as it sounds. Aftar all, braime compute ased

Cthey ware sot programmed. They evolved the mesas to
leara.

. Evolution is not a bad wetaphor for whst goes om
iaside s learning "sevrucemputer”, of the kind
conmectionists would build. It would try differemt
commection stremgths, reject those that are bad snd
select those that are good. "Good” can wmesn one of
several thiags, depending on whose mechine it is.
De. Johe Ropfield and Dr. Devid Tank of ATET's Bell
Laporscories wse the criterios of emergy -~ whean the
condition of the whole computer is at lowest energy,
the commection stremgths are closest to solvimg the
problem. Others, such ss Dr. David Rumeibart of the
University of California at San Diego end

Dr. Geoffrey Hintoe st Carmegie=tMellon University im
Pictsdurgh, use the “deck-propagation” of errors as
their criterion for success. This wethod comparss
esch solution vith the expected amswer, corrects the
srcots, sends those corrections back to “hiddes”
processors in the mechise snd tries agaia.

Soems of the people who might be thowght moet
likely to be cemmectionist are mot. Two examples are
Dr. Demmy Rillis end Dv. Towmwmy Poggic, who both work
at Thimking Machimes. Dr. Hillis imsvemted the
compeny's prodect, the Commection Machime = which,
with its 64,000 interlisked processors, is & good
sachine to do commectionist thisgs on. Yet the
coincidence of the mames is an embarrasement to nim.
Dr. Poggio works ocn the most perallel of the brain's
functions - visioca.

He snd Dr. Rillis take isswe with two Chimgs.
First, that nmeuroms are anything special.
Incelligence, they believe, can be independent of the
mechinery ia vhich it resides. They, too, are
interssted is emsbling machines to lssrm. Bul chey do
nOC trest the computer as s black box. Where a
commectionist wvould tell the computer co find out sows
way of combining 2 and 2 to end up vith & ("and dou’t
bother me vith the detsils™), s “compeutstiosisc” like
Dr. Rillis or Dr. Poggio would sleo weat to work out
vhat sethod the computer had hit upon sad ches see
vhers eloe this mev trick called sddition might prove
weeful.

The cowssctionists, by evadiag the step of
understanding hov the computer solves the prodles,
svoid two difficulties: tchat you msy mot knov the
ssthematical formuls that works, smd that you caa
solve problems thst sre iatractable to ordissry
sstheastics. Ows such is the trevelling-sslesmas
problen. A sslesmsn vishes to visit 30 cities. ile
doss not wind ia what order he dees 0o, dut he would
like to spend the least tims trsvelliag. To work owt
his shortest routs tskes cesventiomnsl coaputers
foraver. A commectionist device has solved the
probiem fairly quickly. Dr. Hopfield snd Dr. Teak
progremmed s neural network wich the bssic rules -
forbidding the ssleswen to visic s city twice and
torbidding more than ome city from being, ssy, the
tenth city visited., It sterts with s randos route sud
is told thst whesever it fisds s ehortsr route, it is
to strengthes the counsctions that gasve it Chat coute
snd vesken the othars. Lventually, it ends up vith &
good solutioen.

A good solutiom, but not the right one. The
computstiosists are sot impressed. Dr. Poggio peiace
out the convenCionsl compucers csa sleo arrive st
second=best solutions to che proviem fsirly essily:
it is the right asewer Chet is hard Co get. Aayway,
is the travelling sslesmes sn interestisg provlies? It
is clesrly ome suited to parallel compucers, simce
uany éiflerent legs of the jourmey have to be juggled
sc once. It is also ¢l pessidle practicel vee.
Airlines, for instaecs, msy find it helpful co selve
such & prodlems. But it is in demger of beceming sn
obeession with computer sciestists.

To cthe cemputatioeists, wederstanding hev the
aschice vorks is the imteresting part: after all,
resl braiss are dlack bemes and drais sciemtists
devote their careers to msking them less black.

Dr. Amdras Pelliocmist of New York Unmiversicy straddles
the divide betveen commectiomniss snd computstiomiss.
He is interested in the control of movemeat. It
teaches hia the importaoce of parallel devices lioked
up by programmsble commections, dut it also tesches
his hov to program those commections by workisg out
what the brain is computing.

Nove your hesd from side to side. Did your eyves
move, too, or did they ressin fixed oa the paper?! The
instinct that holds s gase stesdy despite mwovemsst 1n
the heasd and the rest of the dody is s remerisnl;y
strong reflex, and one whoee circullry is wvell kmowu.
In tbe ear 13 an orgen of balamce, comsisCing or Chree
sewr~circular camals at rignt sagles to one anotmer.
Around the eyes atre six sets of muscles that comtroi
its augle. Betwuen them 15 & network of mervocs
conmections that sutomstically emsures that every
change registsred by the balsace orgams cawses s
compensatisg sovemsat ia the esye. Some of che
CORBECTions are stromger thas others, so that, for
exsmple, a8 up~asd~down movement of the hasd causes
the muscles controlling the vertical sagle of the eye
o change mote thas thy other mmscles.

That such has been kaowve for decades. What
Dr. Pelliosiss and his colleagwe, Dr. Rwdeifo Llimas,
reslized is that that setwork is doiag s simpls
msthomstical trick that cowld apply te all wovemsst
control vithia the body. The trick is called temser
analysis.

The posicion of an object in space css be
identified in seversl differest vays. The scsmdard
one is Certesian co~ordinstes: wmsasurisg from, esay,
the corner of the room, the object is x feet swvay,

y fost up and 3 feet to the left. There are sll sorts
of others. The object’s positiom can be dsscribed as
the six imstructioss givea Lo the six esye suscles to
meke the eys look at the object, or the msny
iastructioss given to the muscles of che ars to maks
the srm reach out asd pick up the object. Tesasors
convert ome set of co-ordinsetes isto amotber.

Dr. Pelliomisz thisks that all the cemmeccioss
betwvees the balancs Organs and Cthe eye suscCles ars
doing is to execute a temsor traasformetion. i
believes that cthis is slso the fuaction of the
cersbellum, the separate orgas at the back of the
braia. The cersbellum has oaly four kinds of cells
and chroughout the orgss they are tepested esdlessly
in the sems psttera. It is, says Or. Pelliomisz, like
s crystal. Or like s commsctionist device. MUis
approsch, though, has been to uadarstasd its
computatioss, aot to treat it as s black box.

Seversl cowpanies are alresdy trying to market
produccs based on connectionist ideas. Among che wost
ambifious is Symaptics, & company founded on Che mso
who cracked down memory in Che rat’'s brais,

Ds. Cery Lynch of the Universicy of Califoranis st
levine, and s guru of chip design, Dr. Carver Mesd of
the Californis lanstitute of Techanology. Syuaptics nes
s device that imitates the retins of the eye. 1Cs ars
is to mske meursl chips.

Less embitious but further forwvard is s small
compeny in Providescs, Rhode lsland, cslled Nescor.
Tounded in 1975 by two physics professors Irow lrowe
Unsversity, Dr. Leos Ceoper asmd Dr. Cheries Llbsum,
Nestor has 1avented, among other thiags, & device that
Tesds hamdwriLing directly 1ato a computer.

The MescerWriter is pressstly being tested with
insurance compsenies in France snd America, osd the
company expects to be selling the product for
$1,500 apiece by the end of Nay. But do mot chrev
svey your kaybeerd yet. NesterWriter's sbilicies are




still fairly limited. It com lesrs te resd an
individwsl's wey of writinmg simgle lecters either as
they are vrittem or after the event. Joimed-wp
writing is otill beyend it, amd cthe price does mot
include the special pen smd pad required (Chough the
company hss alse learnt how te imcerpotace the pad
into cthe screem of s portable cemputer).

That Limits the preduct’'s wsefulmess, but Nestor
hopes to succeed ia several sarkecs, where s:ribbled
but brief wotes are a big part of the job. Ome 19
insursace, where sgests fill in forms “im the field™;
smother is Japanese word-processimg; & third is stock
trading. The trader (slwavs on the telephone, so
unable to dictate) scribbles dowm o s slip each
cramsaztion; it is them trsmacribed and typed inmco s
cowputer. Both these sieps could be cut out by a
asachine.

Reading hand-writing is s geme that Neitor has
largely to iteelf. Recognising epeech is on: where it
has some competitios. Yet commectiomists adiit chat
this is the task in which nesrocompeters ww:' wia
their epurs: it requires parallel pruceseirng of lots
of differemt kinds of data (pitch, volwse, hsrmemics,
context) smd it is sowething at which braims are
patently brilliest. TYet so bumss kaowe hov he does
it, 50 & computer camaet be programmed in the ssme
way. It is the ideal task for asurucesputers, which
would lcere by simply tryisg lots of exsmples of
spoksn wovds.

The trowble is that the computatiomal approach is
alresdy doing well. Several emsll coupanies sre on
the point of lawaching devices that emable computers
to take dictation. I is evem further anesd
technically, though not resdy to sell saything. They
sll use the computstiomal wey: figuriag out what
reies might work for iaterpreting speech -~ grammacicsl
snd scoustic - snd thea programming thes isto the
computer. Com the nevrecomputers learn better rules?
Jaepen's Asahi Chemicals msy seos kmnow the snswer. The
compasy plams to sell s speech recogsiszsr thst is
based on commectionist prisciples. It wes imvenced by
Dr. Teuvve Kohowes of the Helsimki Umiversity of
Techoology, as esrly cemmectionist.

The purest fors of cosmectionise is s éress:
that you cas put together s milliow-seuros metwvork swd
set it fres to orgamize itself imto imcelligemcs. 1t
will get novhere. Some kind of programmiag of the
structure is mecasssry. But west commectioaists are
wore realistic. They believe that there vill be parts
of parallel computars whose workiags will somshov be
hidden from scrutisy becsuse they lears fros exswples
using fules that humass commot decipher. Is thet,
they ste likely to de right. (The Ecowomist,
2 Kay 1987, pp. 86~88) EE—

II1. MAREET TRRNDS AND COMPANTY MEVS

US computer isdustry begins gradusl recovery

Business conditioms in the US computer imduscry
begsn to improve is late 1986. Preduction levels,
whieh hod tumbled 5.6 per cemt during the firet
six wonths of the yesr, rtose steadily during the
second halfl and mansged to recoup the entire loes.
Despite this recovery, the iadustry posted s decrease
of 1.7 par cent in production for the yesr. Although
capical spanding vithin the US will remsin lukevsrm
during sarly 1987, eeversl fectors sheuld enable the
sarket for computers and reisted equipment to improve
throughout the yesr. These include: new product
intreductions, incressed expott ssles snd rapid growth
1% the sress of faccery snd office swtomscion. Look
for produetion to climd 6.5 per ceat cthis yesr and
11.) per cest next yesr.
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Slov growth sheasd for commmaicstioss markat in US

Memufacturers of commmaicstios equipmsnt
msintained, but did mot improve, lheir prodmctios
rates betwees early L985 and the end of 1986. This
period of stagoation resulted from Chtee factors:
reduced spending by US businssses for cos.uters sed
other types of capital equipment; matwyratios of some
product sress such ss voice-svitchisng systems; ood
the cerrest slowdown in defemse-relaced procuremest.
The commwaicstior equipment markat is expectsd To
remsis stagmsst iato this spring, but s receac
improvessnt is demswnd for telecommmicscions products
suggrsts that growch vill sccelerate graduaslly thic
year. Production vill posc s slia gain of
3.3 per coent is 1987 ond more thas double in 1988,
reaching 7.1 per cesc. (Reprisced vith permissios

fros Semicoaductor incsrmstiomsl sxioe,
narch 1987, !S-pytun I3y ﬁn Fublishing Co.,

Des Plaines, I1., USA)

.-z» Commumication Equipment Production
210

g
&

-
o
-
-~
n

I AT S

.

4 g

T
b

187 ‘WIR




Gallium armenide om silicor: ide growth of semsthing

»3

Research cemtres arousd the vorld are scramblimg
to put gallium arsemide (GaAs) o cilicea (Si). And
with good resson. As sove ss techaical and
menufscturing isswes are sorted out, it sesns an
abuodsnce of cheap GaAs - an incressingly important
material for strategic, high—performamce snd
optoelectromic integrated circwit (IC) spplications.
It mesms GaAs wafers vesistant to bresksge, imviting
sutomaced hawdling fur improved yields.

Most important, perhaps, GCsAs on Si weams the
marrisge of two semicomductor materisls, each vilth its
ovm set of superior physical amd electronic
properties. This, in turm, could spewm intelligent
sensors, super efficient “"tendes” solar cells and dsts
processing circuits vith iategral optical
rTagercoanects.

Loager—tera, sdditionsl importast compounds and
slloys that nov defy large~scale bulk growth will vimd
uwp &8 gpitaxial leyers on simpler, lower defect
materials like silicon. Already Ford Asroepsce, for
instance, is growing wercury cadmiwn telluride
(RgCdTe) om Cdle on GCaAs on Si for iafrared decector
applications. Probavie follov-oes iaclude silicom
carbide (SiC) for blee light-emitting diodes sad
lasers, and perhaps even dismownd on s suitadle
svbstrate for high—speed, very high temperature ICs.

The precursor to hetercapitsxy os silicoa was,
iromically perhaps, silicow om sapphirs (50S). The
lacklustre pesetration of $)S into the commercisl
serketplace tempcs the comclusiom that CaAs = Si,
too, will be limited to marrow miches. But such an
analogy iz dangerous to drav. Touted es t : Cicket to
ulerahigh epeed, the performance of SOS was besten out
by bipolar, and now, Dy sdvenced CMOS bulk processes.
Predicted to be chaap, the orice of SOS remsins dear.
In short, SOS hes been relegsted to specislized,
defense-related, radistion hard spplicatioms, and
conswmer chips simply do moc meed red-hardmess.

/

Teve, GaAs ICs are used todsy largely in
government= jponsorad programmes, but cosmercial and
isdustrial applications vi.. densad Cars snd related
compound semiconductor msterials. Hetercepitaxy owto
silicon is s likely vehicle for Lsrge substrates amd
low prices. In Japen, for example, the push for
inexpensive lasers is cowpact disk players has dees
fweling the commsrcialisstion of CeAs techmology for
seversl years. Amd count os it -~ mainframe and
businese computers, sad high~volwus microwveve sad
millimster wave spplications will follov. Texas
Tastrumsnts recenctly flawnted s fully fumctiomal IK
stacic rendowm access memory built in GaAs om Si. A
current GCenersl Motors sdvertisemssnt even suggests as
sutomotive night vision system for spotting smimals
snd pedestrisne through thick fog. Such s syscea
could not be fabricsted oum silicom.

Apsrt fros laberstory sfferts, a fev companies
are on the verge of iacroducing GeAs on Si substrstes
tn compete vith bulk grown CaAs. Technical chsllenges
once Cthought to be issurmountsble ars being overcome
thanks to ingenuity emnd sdvsanced epitsxial
procedures. Geds snd Si present s & per cent lsttice
wismsteh and & 200 per cent thermal mismetch; Si is
nonpoler but CaAs is polar, and $i oxidiszes essily.
Any of these differemces could lesd to s crystal
defect,

But the lattice mismatch proviem is being eolved
through scTained epitaxial leyers snd growth om
specific cryetal oriemtacions. The thermsl micmsteh
prodien wey mnever be solved, but it is soc ss
proneunced ss oncs encicipeted, snd vacuud chucks os
precessing equipment mey tender the sffect
insignilicont. Anciphase domsine covsed by
polar—nempolar intersctions are being overcoms by lov

t-cr_.utt nrulicfuly swclestion, and acute
attention to clesnliness sad eqtail 0 sufficiencly

limiting che formation of cxides and othar detrimeatal
compounds .

GeAs on Si will mot replace GaAs. Cartsan cypes
of solat cells and mimority carrier éevices such as
hcuro;netiu bipolar trsmsistors msy suffer due to
excessive traps generated at the GaAs-Si incerface.
it may also be difficult to grov high-quality
semi-issulating GaAs vn Si, which will limit frequescy
response and keep Che high perf omp s
on bulk CaAs substrates. But mamy, if oot all of che
remainiag spplications could expleit GaAs~om-Si
techmology, and judging by the groweh of GaAs
spplications, this could be the growth of somsthing
big. (Reprinced with permission fros Semicosductor
Internstional Magszine, Msrch 1987, Copyrignt 198; by
Csnners Publisting Co., Des Plgimes, (1., USA)

Gene Amdahl puts future in silicos

Cene Amdabl, father of the 18M meimirume, doubts
that either gallius sreemide chips or hypsrcude
computer architectures sre going o have much impact
on gemerasl-purpose computisg.

Spesking to & Loedos swdiemce recemtly that
included UK lumimsries such as Iamos's Laas Barrom,
Amdah] vas disuissive of two of the computer
industry's brightest hopes for future sdvascss.

Amdahl said gallium arsenide has been touted as
the sesiconductor macerial Co replece silicomn. But he
ssid cthe )0-year—vld silicom bipolar techsolegy, ECL,
still matchas the best lsboratory besch-marks for
galliom devices.

He expects mainstress computers to be built of
silicon for che foreseeable future.

At s lecture spomsored by the lsstitution of
Electrical Engineers (IEE), Amdabl also gave ressons
wvhy messively parsilel computer srchitectures are
unlikely to revolutionise everydsy Casks.

Andshl said that even if the softwere existed to
bresk up programses iato msemy pstallel tasks, the
pay—off{ fros sddisg extra processers to the sysies
falls off fasc. And eves with s task divieed iate
100 pieces, very little is geimed by using more than
18 processcrs.

Amdsh]l ssid experimests] parallel srchitectures
such as hypercuves cas theoretically tie together as
infinite ber of p s. But for gemersl-
purpose computing, he sees prectical limits on using
sore than sbout 20. (Computing, 5 Mareh 1987)

The Europesa softvere sarket

According to a study carried out by the survey
company lapuc, the Europesn msrkec for software and
dats services vill grov st sn snnual rsce of
20=2) par cent during the next fou~ yesrs. By 1991,
it vill have exceedad US$50,000 million. The survey
included the tocal user costs, that is it iecluded
both the softvare fros specislized companies and the
softwvare provided dy cosputer sasufacturers.
(Bulletin IBIPRESS, No. 127, 10 ney 1987)

Fasctory sutomscion ssles

Migh=tecn fsccory sutomecios ssles are estimeted
to cocsl $18.5 bpillson for 1986, and mey iscresse 2X
by 1992. The 3000 millios robotics merket, hewever,
18 flounsering, snd grewth for CAD/CAM spemding, which
totaled $1.3 villion 1a 1906, Bes bees virtwally cut
in helf. The latest tremd in fectory asukemstion 1#
being cslled computer—istegraced semutscturisg (CIN),
s catch=gll scremys for tecally iar.grated fsctory
sutemation, censiscing -of computers, werkscstions,




teruimels, CAD/CAN/CAL systems, fleor setomaties,
rebstics, pregrammeble ceatrolliers and semsors md
other asserted prodwctes. The owtlosks for both
eowsfacturing reseurce plamaing (MRP) softwere end
@ssufecturiag autemstios protocsl (MAP) setworks are
good, vith MRP ssles expected to total $300 millionm in
1986 and $900 million/yesr by 1990, while MAP sales
sre expected to grow to $350 millioce/yesr by 1990.
(‘B h Tech Market, February 1987, pp. 48-53)

Azab informstics imports

The Gulf Orgawisation for Imdustrial Comsultinmg
has dvown wp & study o8 the hardware imports in the
Arsd countries belosging to the OECD. This study
shows hov the fall in che price of oil amd the
coaflicts in some of thes: coentriss hsve stabilized
the informacics procuresent figures of these
countries. Hemce, in 1980, the Arsb countries
ieported US$299.4 million, and in 1984 this figure
smounmted to only USE304 millioan. The megative factors
therefore counteracted snd neutralized cthe tremd of s
geseral growth in the informetics merket, which has
shown iscreases evem in ecoacmies affected by the
erisis.

Years showing & large decrease im buyisg ~ as in
1981 with a totsl of US$227.5 million and 1984 with
US$308 million = sre balamced by yesrs vith an alwost
equal increase: such was the case of 1982 wicth

20 of US$308.3 aillion and 1983 with
US3363 millica. Owerall, during thase five years,
sems countries showed a decresse in buyiag: Algerir
passed from US$36.7 milliom to USEl? milliom, Libys
from U$320.9 williocn to US$6.3 millics, Lebsmcn from
US$3 million to US$7.7 million, lreq frow
U3$61.8 million to US$16.6 million, South Yemen from
U$30.96 million to US$0.72 million, the United Arsd
Enirates from US$20 milliow to US$LS milliom, Qscar
fros US$3.1 million to US$2.] million, Oman from
US$6.75 million to US$6.15 million. It must be msoted
that the fall ia imports in Algeris is exceptiomsl
since this is dwe to the development of its owm output.

As regards the growth in imports, & case spert is
Ssudi Arabia which passed fros US$71.6 milliom in 1980
to US$133.8 million 1984. These figures slome ensbled
the Atsh cowatries to svoid closing the period with ¢
significent decreses. Other coustries aleo hed latge
increases, such as Temisir (frow US$2.78 millios to
Us$l1.6 willion): Sudsn (fros U$30.56 million to
US$1.55 million); Mevevitemis (from US$0.25 wmillios to
U$$0.64 million); Syria (from USSs.S milliom to
US$9 willien); Dahrain (fros US$S5.) million to
Us$12.48 millios); Jovden (from US$S.2 million to
US$7.) million); snd Yemes (from US$l millies to
Us$1.8 million),

In the five=yesr period from 1980 to 1984, the
vorst yesr ss regsrds figures for imports wes 1981:
only Tunisis, Sudan, Msuritssis, Syris sad Banrsin
showed sn incresse. WNeteworthy ste the cases of
Tunisia snd Syris vith iscreases of 135 snd 138
respectively. All the other coustries experiencsd s
decline in cheir isports that yesr: Algeris passed
from US$36.8 million co UZ86.8 million; Irsq froe
Us$61.8 million co US$35.4 million; Libys from
U$820.% million to US$10.6 million; Lebanos from
US$8 eillion to USHs.8 million; ewnd United Arsd
Lairstes from US$19.9 million to US$12.6 milliom.

AT the other extreme the best yesr wse 1983,
espacislly due to Ssudi Arabia's imperts which resched
o omount of US$190.4 wmillien. (Dulletin IBIPRESS,
No, 126, ) Mey 1987)

CADCAM merket in the UK

All in all, 1986 wes & dismsl year for the CADCAM
industry., Growth wves down yet agsin, to an estimeted
16 per cont rather than an expected )0 per cent, ond,
te top it all, swether repert hee sencluded thst UK

weers sre less tham satisfied vith vhat the vesdors
have to offer. Breskehroughs in techmology too have
been fev and far betwass; although moet sicresystens
aov go to 3D, snd seme of thes sre evesn solid
sodellars. Prices comtimme to fall; performemce to
tise = but ot S0 much as to csuse a tevolution 1ia
take=up. But wateh out, Japan has been kewping a very
low profile in CADCAM so far, restricting its impact
to miche market harecopy devices such as tnersel

transfer plotters. There sre mow signs that s change
is ou the way.

According to US anslysts Darstech, oaly two of
the top five CADCAM vendors enmded 1986 i1n the black,
presumably [t asd lategraph who sccount for
23.9 per cent and 14.8 per cest of the world msrkest,
respectively. Meicher LBM, nor GE Calma nor Ncbonoell
Douglas i1ssue figures, or if they do, their CALCAM
activities are hidoen smoang other revenues. But noue
of them dispute their placings in the turnkey league
tables. The only di is Meb 11 Douglas's
Alsn Haffendes vho vas surprised to be behind GE Calma
and thisks the former ARC architectural business may
not have baes comsidered ia the totting-up.

The fisal cowntdowm goes like this: 1IN (with
CADCAM turmover estimated st srowsd £1,000 milliom),
followed by Istergraph, Computervisiocn, GE Calms,
NchDommell Douglas, Applicos, Memtor, Prims, Costrol
Data sad Daisy. This mssas there vas 20 chasge in the
top five sisce 1985: Daisy bas fallen from last
yesr's sumber eix to this year's tes, mestly svoppisg
places vith Applicos whoss figures are boosted by last
year's serger vith sister Schlumberger company MUSI.
All che others hald the ssme positions. ‘'Otders’, of
which thers are many, still sccouat for 23 per ceat of
the world ssrkat.

Ouly 134, McDoanmall Douglas, Mentor asd Applicon
geined market share last year, sccording to Darscech.
And before srguments stsrt about who enould sad who
should not be- imcluded in che charts, here sre s fav
qualifying ecstements. The CADCAM vendors sre Caken
to be suppliers of curnkey systems (slthough IBM has
Bever sdmitted to selling s turnkey), amd do mot
include softwere suppliers such as MDSI, MCS or
Pafec. Racal-fedsc which alvaye claims o be up there
in the sumber four or five slot slways seems to be
encluded for the sems ressos. MNMicrusystes vendors ars
also shut out, despite Autodesk’s meteoric rise. With
1986 revenues of $48 willion, s growth vate of
80 per cent/yesr snd over 180,000 PC-based systess
sold so far, this compeny should st lesst be svarded s
footmote to the tables.

DEC end Apollo aleo deserve s mentiocn. Not
selling ows-make systems precludes thew from being
lisced, However. most of the Cop ten are big users of
their kit - latergsaph is DEC's largest single
otiginsl equipment masufscturer sad Mentor is Apollo's
largest cuscomer, $un, too, is & Bams CO comjure
vith., Cosputervision's ressissance has bees built
upoo the Sum-based Ceddststion, snd ICL lasc yesr
finslly dropped the Perq workscaction io fsvour of the
Sunl., Lf 1986 wes the yesr of tne PC snd Micro Vax,
1987 vill be the yesr of the workstation.

1a Derscech's report cthis time lest year, L9485
vas quoted 8s being 'the most turbulent yeasr for
CADCAN vendors in recest memory', with growth slowing
to 24 per cent, compsred vith 56 per cent ia the hesdy
days of 1984. This yesr's shortfsl]l - sosc imduetry
wecchers vere ceuncing o8 s recovery of sround
30 per cent -~ surprised everyons. Tha ssjor ressos
seoms to be of the suppliass’ wm meking -~ the
promotion of cowputer integraced manufecguriag (CINM)
strategias.

CIM seemeé to frighten mest CADCAM users, who had
osly just got used to glase drevim; Losrde in the
deoign officer. The simulcamesus entry of sev
bugswerds by the vesders, estsbly CIN |the Deparcmsst




of Trade sad ladustry had its owa versicn. AMT
(Advvaced Wamufacturing Techaslegy)] amd MCAE
(otamding for mechemical computer—sided cagimsering
and encapeulsting cencept desige using solid sodelling
and fiaite-clensst smslysis) stwamed the customers
imto & state of sheck.

Douiech's metet of S 1906 Cagcaw Mardet

ffé‘v
//«‘

"”.‘“-

LORSNng CASCARN SuppaeTs Dy RVERIL. SERwEr-eNy
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(Engiwsering, Warch 1987)

Customized elu'

lIatel, Motorola sad Fairchild Semicomductor are
emong the big chip—msking compsnies is Amsrics thet
are challenging each other to produce the sost
poverful version of s mev geseration of customiszed
silicon chips. BIS Mackintosh, s merket-rasearch
outfit, thinks that by 1991 chips designed
specifically for their ueers vill sccouwmc for
20 per cent of the world chip market, wp from
12 per cent last year.

;__mors bits, fewer pieces

Nev 32-bit chips sre attracting the moet
interest. These can process 32 bits of isformation st
s time = giving persomsl computers ss such brainpower
as many meinframe computars. Apple ssd Compeq slready
aske PCs fittad with 32-bic chips. Om 2 April, they
were joined by IBM, which is hopisg to thwart ite
"clone~making” competitors by usiag customized chips
in its range of nev PCs.

Mationsl Semicomductor has tekem che techaology
of designar chips s stage further. Although svailsble
86 s esingle component, its mev 132-bit chip is designed
as s "core” processor, sble to limk up with ¢ librsry
of other circuit designs. It hopes that customers
wvill incorporsts the chip withis other cireuits to
produce a single, customized chip. That chip cen then
replece dotens of standardised omes, including sowe of
the commodity chips which Japaness companies have
over—-produced.

Commen operstisg sctandards and the need for
computers to talk co eech other through shared
software are encoursging chip mshers to meke mere of

their products to order. Desigmer chips work faster
then systems fitted with off-the~shelf chips. Their

assembly is easiar; end the civcuits of cemputers
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that use asde—to-ordar chips are lass essily copied
{one resson that IMM is using them tor its raage of
aav PCs).

To speed developusst, Assricas sassfacturers sre
clubbing together. Last year, Intel omd IBNM et wp &
techaology pact. Natiomal Semicomductor has lisks
with Xervox amd Delco, the parts divisios of Gemeral
Mocors. A mev pam-Europesa company called Europess
Silicoa Structures (wich a scsrt—up capital of
$60 million) is specializiag im cuscomized chipe;
production cemtre is at Aiz-es~Provesce is aocuthera
France. The company's co-foumder, Nr. Robbd Wilmot, s
former chief executive of Britain’'s ICL, reckoms that
customized chips give at lesst four times the
performance of circuits medc from stamdard chips.
Thanks to nev sanufacturisg techaicuss, it wsy soom
make as such semse for users to order s hamdful of
customizad chips as it does Lo order 10,000 or eo
standardizec chips.

1ts

P chip mekers sre fightiag dack wich their
own designs of customized chips. About 50 Japamese
companies are supportimg a matiossl operatisg systes
called TROM, developed by Dr. Kan Sakammta of Tokyo
University’'s Depsrtmest of Iafermsties Sciescs. His
ais is that TRON, which stamis for Ing Msal-time
Operating systes Nuclews, should be i sted into
the cirecuits of Japamese desigmer chips. Techibs and
Natsushits Electric are already developiag persomal
computers wsing TROM, wvhile Nitachi and Fujitsw have
teamed wp to produce s wew I2-bit chip. (The
Ecomomist, 11 April 1987) -

Linear istegrated circuits

The eyes of Texas Instruments lac. are focwused es
s msjor nav thrust iato advseced linear imcegrated
circuits - a velatively calmer market that has besan
more resistant to the cutthrost compstitios that has
bloodied the plsyers is the digitsl chip arems. A
criticsl psrt of TI's effort iavolves the creatiocn of
computer—aided~design tools, the lack of which has so
far hempered lisesr’s growth. The right tools could
cut in half the tims it cakes to briag complex asnslog
chips to markec, the Dallas chip meker clsiss.

TI, which has beem sctive in limssr chips
the esrly 1970s, is mov focusiag oo a sumber of
different linmear composents. Amoag thes are
single=chip fromt-sed peripherals to digital signal

ors, speedy flash comverters, self-cslibrating
mlu 1Cs with oo~bosrd digital coatrol logic,
high=performsnce op amps, video digitsl-to~smalog
converters, saslog-to~digital cizceics, sad mew
high=voltage flat-psmsl display drivers.

Work oa the limear programms sctuslly started
last year, and the first sdvasced amslog 1Cs ars mow
vsiting for formel introduction. For axsmple,
prototypes c¢f s single=chip DSP fromt—esd peripheral
have teen given to some customers. It is believed co
be one of the sost complex linear ICs svailsdle.

"The linesr msrkec has characteristics not found
in others,” ssys Tos Lagibous, TI vice president for
limesr products. "It is yprobably mors defemsible
agsissc globsl cowpetition. Ic's carcsinly s merkec
wvhere design expertise is s larger portios of the
product’'s valus. That expertises wvill ssso
fast-curnaround cspabilictiss. For chips that sre not
too complex, we sre looking st doing desigms sad
getting parts to customers in less thas 13V days.
dsye of haviag 1§ sonths to eesign & pert are over.”

m

Tl is 0ot alome im its aczempts Co grad mere of a
steadily groving snalog=IC merket. necent startups
and other US electromacs grasts are also vieviag the
analog srems ss 2 ssactusry from Che intenes
compaticion that has drives preofits eut of msay
digita) coumodity merkacs. Market resesTeher Lasstic




Comcapts Inc. of Sem Matee, Calif., predicts that US
lisesr IC production vwill cestiswe 2 steady msrch fres
$1.8 billiow in 1987 to $3.18 dilliea inm 1993.

One ressen for the mev imterewst is limesr ICs,
oddly ensugh, is the relative shortage of desigs ed
testing teols. The meed for talemted engineers and
internally developed CAD teols has raised The prace
for emcry imto the fisld.

The trick is desling vith Che shortcomings is
amalog CAD snd testiag tools.

Another problem is that vith smslog there sre so
seny wedes of operstion sad 50 many wakmowas. You
don’t often find out sbout them umtil you start
evslusting the sctuwal circuit. Mo matter how good
simglation is on complex circewits, s fev things will
slusys be miseed.

~ Rowsver, seme progress is beiag wede. Vork om
TI's advanced-limear design systes started last year,
sad soms pieces are being wsed. Crystal’s Eric
Svnneen (Mustin, Texss) ssys his smalog desigmers cam
sov vork es ICs with three times Cthe complexity ef
five years age. Bet, he says, "the gap is still
videning between digital and smsleg CAD. Aaslog
suffers frem a dowble prodlem becawee it is s sssller
market [thew digital] wvithewt the big dollars fecused
on it by CAD supplisrs. Amd it is & wech more
difficult preblem te solve compsred vich digital
designs.”

Miczo Limear Corp. is San José, Calif., has beem
vorking on design tools for its eemicwstom chip
cestomers. Todsy, its library of cells is svailable
on CAD workscations frem Daeisy Systems Corp. sad
Amslog Desigs Tools Inc. Still missiag, however, ere
sissler user intsrfaces, fastar work-statios
processing speads, and bettar mstheds of comverging
simulations from limesr-circwit equatisss, motes
Kex Fields, Micro Limsar's ssrhstisg sessger.

In Colorado Springs, Ccle., Hemeywell Imc.'s
Sigual Processiag Techmologies vemtsre is craftiag
enginestiag tools that speed simmlatiom of digital
circuite residing on snslog ICs. Traditiensl methods
bssed on Spice wmodels gre too slew, says
Reddy Pewwmslli, techmelogy dirscter. lemsywsll sims
to speed up digitsl simslstion on smaleg ICe by 40 to
SO ciwes. It is slse daveleping sn smaleg fuectiemsl
simuletor that, waliks trassister—level simulaters,
vorks ou standard cellis. 1la the lsyeut sres, it is
writing suto-placemsat aad rowting seftwere for
istercomnection of snsleg mecro—cells. (Repriasces
from Electromics, 19 Februssy 1987, p. 36 (c) 1967,
MeGrav M1 -y all rights reserved)
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Expert systems sctivity is UK firme is set to
double over the next three yesrs, according to s
survey carried out by PA Computers amd
Telecommmnications (Pactel).

Todey more than 40 par cent of firms surveyed are
using or developing expert syscems: by 1990
8] par cent expect to be imvolved. Mest think expert
systems vill be vital, or st lesst wseful, for the
future of their orgsmizatioms.

The picture is s very differeat ome fres that
which emerged two yssrs sge, whem Pactal fownd chat
only 10 per cent of firms veres weing expert systems.
Conpetitive pressures may have been o8 importent
factor in persusding others te intreduss systems.

Distribucion of expertise, impreved prodects
and servicas, ss well ss improved sencyement
decisions are seen s the mais bensfits of veing

expart systems.

Bovever, searly half the firas said they were
vottied sbeut development cests and lack of 1a-hewse
GXPErtise BECEsS4ry leo explert the techmelegy.

Systems are maialy being weed 12 fimamcial
SINsgemSHt, administrstion, sales sed marketisng, and
design; chere is little sctivity is leadiag edge
applications sech as res! time process ot factory
coatrol. 1t i1s wsimly prefessiemal staff or lise

Sehagewsst whe are msing tham rathar then OP
dapartmsats.

The parsenal computer is the main wachise weed;
less tham a gquarter of firms are wsimg dedicated
vorkstations and the picture loeks wmlikely Co chamgs

in the next thres years. {(Computer Weekly,

12 narch 1987)

300 US companies mow do Al

Recent estimates peg the bar of companies
developiag srtificial imtelligemce products at abowt
300. nost of these compamies sre less tham five years

old snd empley betwess 10 end 50 peeple.

This is ems result frem s cecest stwdy by BM Dats
Isc. The commercisl Al compsaias provide preducts
Cthat css be catagerised 8¢ expert systams, astwrsl
language iatsrfaces, voics recsgmitiea, mechiss
vision, Al progremming lamguages, asd Al herdware swch
as syxdolic precessecs. The largest sumber sre is
either mechine visiss or expert systems. Over half
the compenies are is Califerunia and Massechusetts.
Cembridge, WA, hse the largest single coscestratiss of
Al compassies vith gote them s dezen. Thst is wmere Al
companies thes cos be found in 46 of the 50
United States.

The company alse sotes that sotificstions of sew
Al firms or divisioms being forwed are comisg ia st &
rate of ebowt two per week. (Machime Desigsm,
11 December 1986)

PC-CAD boos forecast

The wse of persosal computers (PCe) for
conputer—sided design (CAD) will grow is Ewtope
cenfold by 1990, accerding to s report by surket
ssalysts.

The Europass PC-CAD marks? was wverth shbeut
$157 millics last yesr smd will be worth
$1.500 millics & yssr by 1990 vith s cwmulative sstket
of sbout $3,500 aillien, says the tsport tros JJ&J
Consultancs end Techmology & Beusisess Commmmicatisss
is Massechusetts. (ilectromics Weskly, 15 Mareh 1987)

w BRTgErs:

The first informatics multimations! takes off

“oneywell, Bull ssd NEC hsve very rsceatly sigmed
v - ‘insl sgreement which, sccording to thoee
1. romsible, vill ensdle the official isunching of the
first informatics multinscions]l operstiag is all cthe
electromics and telemscics fields thamks to the use of
Amaticsan, Luropess ssd Japamess techsologies.

The mev joint venturs nsmed lemsywvell, Bull lsc.
will be lecsted in Mimmespolis snd its initisl capital
vill be helé in esqusl stakes of 42.5 per cest by
Homeywell and BMull, vich s 15 per cemt otake frem the
Japenese group EC.

Despite its sppevent multinetionalicy, Nemeywull
incends to reducs Che current comtrol of 42.5 per cest
to 19.9 per cont st the ond of 1988 snd 15 to grame
the difference te BDull which vill becoms Chs major
shaTehelder vith s 65 per cenc shsre. MIC however
should mot chomye 1Cs degree of perticipecion 12 Che

fev company.




The cthtee partiet heve hod loag-stamding
cellsberation relacions. MEC ia fact preduces the
contrsl pracesser of the DPS~90, che Nemeywell
conputer vhich is is direct cempetition with the IM
Sierra series. Bull, ea the ether hand, has for memy
yesrs boes distriduting the American fire's preducts
on the Curepeas market, whilst Beneywell marksts ia
the USA the DPS-7, the wmediwm capacity Bull ceapeter.
(Bullecis IBIPRESS, Ne. 123, 26 April 1987)

British collaboratiom in the Telit

The Italion Fist end Stet groupe ~ Che
subsidiaries of which Teletrs end Italcel are mear te
concluding an agreement for settimg wp the mev Telit -
hove begun talks vith seme British firme to estasblish
collsboracion sgreements is the fields of research,
marketing snd distribution.

The official comstitution of the Telit, which is
the fruit of the joint vemture betwesn Teletrs sod
Italtel, sheould ceme sbout shertly.

It is the fownders' iatemtion that Telit shewid
becons s compeny werking in the field of tealephense
switchbosrds snd dats trsmemissicn. Fisc amd Stet
will participete with s 48 per cemt helding esck,
while the remsiniag 4 per cent vill remsis wader the
contrel of the Nedisbamca, s pwblic fimemcial
isstitute. The sesrch fer British sllies by Stet and
Fiat is coen ge the simplest way te obgain that
critical mese wecessary for cempetiag em the
isternations]l market with the other major Euarepess
teloconmwnications gisacs. (Bulletia IBIPRESS,

%o. 123, 5 April 1987}

Ericssom wims the CGCT

The French eutherities, after spproxisscsly s
yest of megotistinms, have finslly sgreed to sell the
Comsagnic Cénérale de Zonstruction Téléphonique (CCCT)
to the Swedisa firm Ericesen which wes chosem ss the
buyst following its ruceat pertaership vith the Fresech
conpanwy Netrs.

Ericosonm will divectly absord 20 per cent of the
CCCT capitsal, ss foresesn wadar the Frewmch lows en the
privatizsstions of public compenies, vith the
participstion of fereign cempesies. The recest
agreement with Metra vwill, hevever, ensble cthe Swedish
company te ceatrel, threough Nstrs, as sdditiomal
$0.1 per cent share of the CCCT. The remsiming
29.9 par cenc vill be scquired by & Fremeh heolding
conpeny couprising, smong ethers, ths Swedish grewp as
s osharehelder. (Bulletis IBIPRISS, Be. 12/,

11 Mey 1987)

Siewsns joins the select A=ib DRAM cled

Add Siemene AC to the shert but growimg list of
compsnies thet have produced working +#-¥d dymemic
randow=access memery chips. Siemewns, the first
Europesa company Co bdresk the o~ barrier, vill joia
the likes of IBM Corp. ond Tenss lnetrwmencs lac. i3
this select cludb when it samewnces on 1 Apri] ot Che
lnduscrisl Fair is Hanover, FRC, thect it hes built
laberacery semp.es of the &é~¥d devices. The
swacunceonsnt is the latest result of Siewens'
"Negapreject”, in which the company hes been rushiag
to climd the leosrning curve is high=demeity silicen
technology. The devices uwee 0.5~ s CON0S techaelegy
ond mesoure only 91 ~ less then twvice the sise
of Siewser’ 54 1=Mb DRAN., The 4=id chipe empley
crench=type cells thar sxtend sbout & » doap.
Siomens says the three-diasnsionsl dgeign helps keep
the cell surfoce wmell, ot jwet 5 . Siemens seye
semples mey de availeble by the ond of mext yesar.
(Llectromics, 19 March 1987)
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1M to fund research imte Al

I8 has imvested over £600,000 ceo eevelep
srtificial imtelligesce (Al)~besed msmufacturing
systema. The compesy sims to ineCall these systems at
its Creemsck plamt is Scetlasd withis two vesrs.

Accerdiag to IMt's UK strategic plasaiag assager.
Jehe Smith, thess systems premise te dramstically
teduce the awabdber of fawlCs that occwr ia sutemated
production lises and meke sutomstic testiang aad
inspaction methods mere ralisbdle.

"Al has s big wactspped future is msmsfecturiag,”
says Smith. “Asd it vill undowbtadly ferm the sext
stage iz our msamfacturismg strategy. YWe hope to Rgve
our production momitored by expert systems amd
three=di 1088l Al-besed vision systems in two
yescs.”

IS ie spomsorimg & L£613,000 preject at
Hetiot=Wect Umiversity te apply the latest Al
techaiques te memufacturisg sitwstioms. Ine sim of
the preject is to develep s robet ssmwfscturiag call
WRich cam cepe vith umexpacted chasges 18 pregucties.
Evea the sost asdvanced automatiss systems sre wasble
to o0 se, sisce they caa ealy cepes wilh sitwatisas
they ste progrmmmnd €9 desl with.

The research will be carrisd ewt ia Neriec=-lsct's
Istelligeat Astemstion Laborstery which wes oposesd e
Nonday. The uitimete gesl of the twe~year preject is
to cesetrwct & werking smsufacturing <ell with chzes
Tobots assembliag s hydrswlic pamp. (Electrwaics
Ibcklz. & narch 1987)

ASIC ceatre goes ou stresm for Istel

Sub-nanosecond gste delsys on semi-custes chips
vill be gemerally svsilsble on the UK market for the
first time this mouth, sccerdiag to latsl.

Intel has built s dedicated ASIC fad ia
Sancs Clars ond has lisked it directly to its mev ASIC
centre oC Swindes which vas epened last week.

The compesy is offering the wewsl ASIC services
such @s custem, gats arvsy sed stasdard cell bdut with
the sddition of erssuble programmsdle logic based en
EPROM cecheslegy which it develops wikh, ané
assufactutes for, Alters.

The semi~cuscon techaelogy ou offer is
1.5-micron, twe~lsysr OWS. It sllowe gste arrays of
wp to 19,000 gates, ond standard cell vith
3.2 crsssisters per oq. mil, te be msde wich Cypical
gate dalsy of 0.7 ns ond 63 Wiz cleck rates.

The lorgest EPRON-Desed pregrammsble logic device
has 1,800 gaces. Imcel does moC expect Co have s
bigger part umtil it gets it omto s l-micros process.
Thet is not expected for st lesst six momchs.
(Electromnics Weexly, 25 Mareh 1987)

Polverystalline silicon plsmt

Nippon Kokea K.K. is curvemtly plammiag Co
construct & pelycrystalline silicos preduccion planmt
in Millersdurg, Oreg The Jap company has
slready purchesed the Oregom sits, where silices
preduction vill begin is 1988. Silicon is the dasic
building dlock of semiconductors sad eother high
technology preducts, and polycrystallise silicos is
wsed for the preduction of silicos iagets.

This plem of Nippes Keksa, hewever, 1s raisiag
coucern 18 the US cthet Japamess firme mey come Co
esminats s1rlicos menufacture in the futufe. Japsnese




firus held 21 per cuat of the US silicen markec, US
peoduters 56 per cont, amd Emrepega prudecers

22 par cent ia 1985, accerdiag te Detequast
Incorperated, sn Americas high techesiegy infermatiem
service coupeny. Thres Japanese compenies held

46 per cemnt of cotsl gledal sales, vith ealy owe US
essufacturer, Nonssnte Electromics Maceriasls, ssoeg
the top five in sales. Intervatisonsl Businecss
Hechines Corp., Texas Imstrwmeants lac. amd Mocorols
Inc., etc. weks their uwm silicom.

Nippee Kskon K.K. scquired the Great Uestern
Silicen plemt in Chamdler, A-izoma, fres Geseral
Electric Co. is Janmary, amd eet 3p & mawv silices
sarvice cemtre at its facilicty im Teyams, Japan, 1a
Juss. It bopes to Secome a world-lesding
polycrystallioe silicom preducer amd swpplier. 1In
1986, Kowasski Steel Corm. pui:hased NBK Corp. of
Seata Clasra. Califormia, which is a small silicoa
nesufacturer. Also Mitsubishi Mecal Corp. purchased
Siltec Corp. of Memlo Park, Califormis, & silicom

wafer predwcer.

The sove of Nippen Kokan follows s tresd by msis
Japenese stesluskers te diversify iate ssw—rteel
operations. Japsusee steslugkers hsve entared mew
businmesses, faced vith decressinmg stesl production due
to lov domastic demsad, the yen's apprrcistios sgaimst
the dollsr and cowpetition with Sewth Ketes, Brasil,
Taiven, etc. Japsn's cruee steel preduction is fiscal
1986 is expected te drop from the 104 aillien tems of
the previews yesr te % amilliew Cess.

In che past two ywsrs, sight Japessse cospeniss
have isvested a totsl of $291.6 millics in plame
projects is Orsgom. Nippen Kokas chose Oregom partly
becavee of lower power costs there, sbowt ese testh of

thooe is Japen. (Chemicsl Ecomomy & t_gincris
Reviev, Decesber 1

Oxford wins first with Clipper supermicre

A small Oxford hss becoms the first ia
the world to put Fairchild's fast 32-bit chip, the
Clipper, iate # gemersl purpese smlitiwser sicro. Nigh
Lavel Nsrdware claims the mev vervios of its Oriom
supearmicre vill operste st five Mips, reughly
oquivalent to the power of s DEC Vax 0600 minicemputsr.

The University of Kent is the first csstomer. It
ovdered s single wochime after s privets uovug to
existing Oriem weers by Nigh Lavel Nardn is Y.

%High Leavel’'s memaging director, Devid Small,
expects 75 per cent of imitial ssles vill be for
waiversities snd the rest te industriasl resessrch
depertursts. The compesy evalusted ether )2-bit chips
for the Ories, imcluding Iscel's 80386, Meterels's
68020 sad Netiomsl Semicomsuczer'e 12332, before
settling on the Clipper.

The Clippar is the beginming of & wev dymsscy of
chips, ssys Sesll. Ncet rival chips hsve growm fros
eight smd 16-bit predecesssors and sre "hampered by s
sillstose of cempscidility”, he says,

A partisl reduced instrwction set (Risc)
sppresch, coupled wich parsilel precassiag of isteger
and flosting point umnits on che sams chip, mskes the
Clipper seversl times faster thea its rivals,
sceording te Tairenild.

Fairehilé ssys it hes closed the gop batween
microprocesser desigr and the multiuvser arechitectures

of ssinfremes ané swpsrcomputers. {(Computer Weekly,
2 april 1987)

IDM PC est te ge back te scheel

I {0 expected to intreduce o nev loveend
perssns]l conputer is April primerily simed ot the
impertent oducstion natket. Induetry sewrcas repert
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thac 1BN's micre. the IBM PC ET (Eowcatiomsl
Techmolegy), vill be sumownced in Cime te toke
asdveatage of duying cycles ia the US educsties secter.

Tae 1B PC ET is expected to De based o Lmtel's
8086 le-bit microprocessor rathar Ches the siewer BUSS
|icreprocessor tAat rems the cerremt LEM PC. It will
fescure & 3 1/2 1nch floppy disk drive rather thas the
oléer 5 1/6 imch arive. LM will alse offer siskless
machises to be used 1a lccal ares secvorks. The ET is
expected to cost $799 but eewcatiomal 1metitutes vill
buy at & 20 per cest discowmt. It will ¢irectly
teplace the discomt'mwed IBN PCjr waich is still sole
4t s major marxdowvn te clest [IM's iwvesteries. The
I PC ET will aleo mav. to compete vith a similar
machine mamsfactured by Tamdy, the Tasdy 100U EX.
Tandy last yesr overtook It ia PC gales.

I3 is also expected to intruduce s vamge of
second generation persomal computers later Chis yesr.
This vill isclude semi-caston chips sdding wev
graphics capebilities to the eatry level machimes asd
8 wev high end 32-bic 30386~besed systam. (Conputing,
S March 1987)

Clone rspellest

Guce persenified ss & ing tramp, IBNM’s
persensl computer has rejoined the family fold. The
lise of PCs just sumeunced iscluwdas the first exswples
of sev softwere standatds which Jig Blus hopes
sventually te extesd frem the smallest PC to the
lsrgest ssinfrase. Ia the mssa tise, the machises
alse have & saries of jaxty msev (samd wmetly
propristary) festurus to baat the clomss.

The Persessl Syetem/1, the inelegant ssms for Chs
nov lime, faces s dawating task. WUnes LIM launched
the origiaal PC in L9¥i, 1t weat ea to vis ever balf
the persomal-computer sarket. Todsy, IINM's share hos
boes cut to less thas s quartsr (see chart) by
aochines which cam do everything it cas - bwt faster
snd chespec.

The firsc strand of IBN's scTategy to testors its
personslecoupster fortwmes is simply to bwilt becter
computers. The four sew sodels vwill have bettar:

. Preceseiag spead. The top-ef-the-lise
aschine, the 38,000 Model 80, wees latel's
sev 12-bit micreprecsssor to cruach throwgh
dats ) 1/2 timas faster thea IBX's presest
pace-setter, the PC AT. The begimser's
Nodel 30 vill be sbout tvice ss fast as the
corvesponding mechine is the old predect
line, the PC XI. The sev medels’ prices
vill be roughly cemparable te thess of
teday'es 1M 2Cs.

. Grephics. Apple, 8 rival cempasy, hes loang
made 8 selling point of its femcy graphics.
Mov IBM's wev mschines 40 graphics evary bit
as wall ss Apple's lacast Nacincoenss.

. Softwesre. AlChough the sev mechises wiil
rus the ol¢ softvers, a wev "frieadlier”
operatiang eystem vill give users masy of the
capabdilicies of s sisicemputer - like
russisg seversl programmes st omce. bBut it
will moc be available uwatil ssrly 1988.

Another sctand is IBN's scretegy ie Co try te
pravest rivals fres cepyiag these festures so seen
a0 ite mev compuCers hit the market. 1¢ has twe
weys of doing this which hove the heppy side-effect
of bossting efficiency. Owe is te iscerperste meny
of the sov festvtes inte custou-designed chipe. The
other is to change the wey in which the cowputers’
componence calk co eoch ocher.

Sut & gap temeiss ia ite scrategy te pretect
itsslf sgainet copycsats: Che essy—te~vse intarfess




it intends te iscerperste ia the mav eparstisg
system. 1INt plams te iacerperate mamy of the features
of this isterface iate sew stendards fer seftware
which will be weed ia its vhele preduct raage. But
both interfece smd eperatisg system wers develeped in
co—eparstion with Nicresoft. MNicreeseft is free to
license its eowva, virtwslly idestical versies to
anybedy whe weats te make 3 computer leek like IBN's.

Te win victory over the cleoass, I sust rely os
the fimal strasd of its strategy: service. Isstesd
of selling the mev PCs as & commedity, it is backing
thes with the service and support for which it is
legendary in the mainframe world. The Persomal
System/2 will be seld only through specially selected
snd traimed deaalers. It vill slee be equipped vitd
software packages that can do everythimg o sstomste,
ssy, s doctor'as surgery.

I is tying the wev mschines more closely to Che
vest of its product lime. And they are bziag equipped
vith s set of seftwers toels that sllews them to
istegrate essily inte 1IN dacabeses and commwmicstioms
netwerks. IDN has ever tws thirds of the world
mssinframe merket, se this Cactic premises ts give the
now parsessl cemputers a big beest.

Bigger Blus?

= 7 8 )
Toms: 04 wn

(The Ecomemist, & April 1987)

Lauropasa ceomputer mskers Cry to pull the plug om clowes

The clome wars gre gectiag tee het for sems
Luropesn computer mskers. Asgered by surgiag imperts
of cheap Far Last kmeckoffs of IBN's Persensl
Computer, Lurepess sasufecturers ars quietly preperisg
to file sm smtidwmping compleint with the Lurepess
Coumiseisn against Enzesa and Taivemess cepycsts.

Italy’s Olivetti is tryimg Co galvamiss Luropesa
ssnufoctursrs, such as Frasce's Crowpe Dull, ples US
companies thst msaufacturs ia Luzeps, such ss IDW,
NCR, ond Commedors Imtermstiomal. They will fight the
“so-neme” clomes, which sell for as little ss half Che
price of the Luropean—nede medels. The mo-names have
only sbowt 6 per cent of Lureps’'s ssrket mov, but
thair share is groviag fasc. 1If Olivetri can comvince
the ZC thet it has a case, insiders say that Zemith
ELlectronics Corp., smeng others, may file dumping
charges is the US. (Dusimess Week, 23 Merch 1987)

IV. APPLICATIONS

Process dats ge digicsl

Here's s glimpse of the futurze, as foresees by
precess coacrel experts: Iu Cthe mext seversl yesrs,
snsleg transmitters ~ waitls Chet send process dats vis
8 4=20=wA sigael - wvill give wey teo digital devices,
onee Chet wse micrep (T N
messuTORONt) inte : mere asccusrste digitsl ferm befc ‘e
tranomission to s precess cestreller.

LA 4
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These digitsl cressmrtters, several have slressy
become svaileble ia the lsst year eor se, feature
sccuracies of betiasr them 0.075 per ceat ewer the
calibrazed span, compered wvith srewsd 0.2 per cemt fer

couventiseal saalsg wmics. With the digical versives,
plant engimears are obtsiminmg better tewpersture,
prassure asd {leov dsta, tharedy impreovisg preduct
quality and reducing precess-cearrol errers.

The sev waite slse have & mwch greater operatisg
caage -~ for example, digital pr =t itters
have & l-te—b00~in.~Ny0 ramge, ve 23-L150~ia.~¥30
for ctheir amaleg parts. As sdded bemefit cf
the devices' grester temge is thst users will require
fewer waits to fill their seeds, sad this will reduce
isventoties. Further, sisce digical ctrssemitters css
both send and receive messages (as opposed to
conventional ssslog waits), plast eagiseers cas
te—cslibrate, re-range amd trowdi
from a remotz locsciaan such as a costrol rooa.

tters

[ < 4

The first move te intredwce RICTOPTICESSOT? imto
cransmitiers coms abowt Tthree yesrs sge, with the
introdection of se~called "ematt” tramwamittars by sech
coupanies as Wemsywsll, Isc. (Phosaix, Aris.) amd
Bailey Comcrels Cs. (Wickliffe, Ohis).

These waits imcresse the accutscy of precess
massursaents by ceavertiag sasleg=sesecr dsts ists a
digital signal that is thes cerrected for errecrs
intreduced by subient-temperature cheuges,
static-pressure shifts asd the ssmlimsarity of
individual sessers. Is sdditiea, the mic
perfors such othar aspects of & cramsmitter's
opetation as calibratios, ramging amd diagnescics.

Despite
cranssmitters
exsaple, ths

these improvesents, the smert

ate still besically &~20~mi devices. Fer
corrected digital eutput is recowverted
to sn snsleg signsl snd trsmemitted to the precess
comtroller. This smaleg sigasl is thes oucs agaia
digitized for wse im precess calculatiess.

As s result, each ssaleg-te-digitsl cemvarsies -
and vice verss = of the signal iastreduces errers 18
the dats (even though smert tramsmittars ate still
sbeut twice a8 sccurats as couvestionsl amaleg ewes).
"Iypically, sigmal sccwracy drepe fres 0.07 per cest
to 0.1 per ceat vhes & sigitsl ouCput ie ceuverted ke
snslog ferm feor tramemississ te the cemcrolier,” says
Cévard Uebscer, msmager of preduct plamaing end
devglopment fer fisld isstrumeatatisa at Wessywsll.
e sdds Chat cTansmission-line levses, snd the
subsequent recoaversies of the sasleg signsl te a
digital ese, couse oversll sigaal errers to iscrease
further, to shout 0.13 per cenc or asre over the
calibrated spen.

Last September, loncywell selved sems of Cthese
problems by istreduciag o direct digictal lisk betvees
the firm's TDC 3000 process comtrollers amd its
ST 3000 crasemicters (for flow, level end pressen
uses). The liak, called che ST/DC, doubles Cthe
oversll scy of pt ements, swéd
decreases the errors iscroduced by changes in sabient
tonpersture by s factor of five, cempered vith
conventional snsleg Cressmiseion.

The ST/DC ensbles ss ST 3000 cramemitter to send
dats directly is o digits] Zorm te Che precess
coutrollar. Alse, eoch process msssuremsat sest e
the concroller contains secondsry informatiss
regarding the oCacus of Che CrassmiCLer wvhes the dals
vere ¢ollected, thus snsbling the cemtreller teo
sontinueusly verify cech Esasuremsst.

The digitsl lisk slee Rhelpe precess epessters
tecalidrats or re-raage & trsasmitter fres remete
lecacions. Teor sxsmple, if cthe precess variable gees




out of vamge, thea tha trswsmitter's eoperstiasg limite

can b re-veaged - expanded ot cestvracted
sutsmatically te keap the verishble vithia scale.

Beoneywsll soys that this digital systes caa de
retrefitted te existing ST 000 craasmitters sad
TDC )OO0 ceatrellers withewt chamging say field
wiriag. Im practice, the TDC 3000's emalog-te—
digital comverter is replaced with sa ST/DC. Each

/PC can hendle wp te 16 inputs, cight of which cas
be commected te ST JOO0 cramsmitters.

The ST 3000 t:smemnitters alsc msst be cpgraded -
by sddiag & sev computer pregram te the umits'
slectromic ssmary - te ensble them to tramssit dats
digitally te the TDC 3000 costrolier. The softwvare i
aecessary becasee The ST JOOOe i wse todsy crsmsmit
pressure resdings as sa snslog (#-20 mA) sigmai to the
concreller.

The ST 3000 tramsmitters cost almost twice o»
wpch a8 conventisnsl smaleg wmits. Last September,
however, Honeywell intreduced 2 maw msaber to its
$T 3000 lise called the Seriss 688, whict ctae firm
claine eoffers twice the performmcs of snileg wmits at
about the ssms price. The Serias 600 devices perwit
re=ronging, self-diagneeis of tresmsmitte peodblems,.
and digical d of px varishbles.

Making its dedut at the Iastrument Sec. of
Amarica’s ISA 86 shew, held in Howstes last Octeber,
ves 2 wav family of smsrt trsmsmitters frem Recesswat
Inc. (Edem Prsirie, Miss.), which iscledus devices fer
tenperature (Nodel J04L), pressere (Mmedal J0S1), ead
flov (Redel 8712). All chese wmaits are dasigned te
comssaicats dirwetly with che firm's System 3 sed
V9000 precess cestrellers.

Ina contrast to Noseywsll's tecslly digictal
system, Recenswnt's tramemits the mmassred prucess
variable bath a¢ & digital asd ss a cosventionsl
snaleg (4-20 wA) sigmal. The tramsmitters sesd the
former signal ts the costreller by superimpesisg it
ou the snsleg esma. The digital perties - daved on
s standary techmique kaswm ss Dell 202 thet is
wsed for such simultanssus cremnsmissiocns - is
ssid te met imterfere with the tramemitter's smsleg
omtput .

Liks Nossywsll’s ST/DC, Resemsust has & specisl
input/output board that swst be isstslled in the
System ) ond RNVI000 precess coatrvllers te sllew
signsl reception snd commwmicatios with the
crasswitters. The board mskes it pessible feor the
contrel.er co msmiter the ocatus of the trememitter or
of o precess varisble, or te vecalibrate snd re-tange
the tramemitters, directly frex the costrel resm. 1a
eddition, the Medel 268 Remets Trsssmitter latarfsecs,
s hondheld commnisstisas tormissl, con be heooked
directly to the trsmsmitzers - or fres smy wiring
termiracion peist is the lims between Cthe Ctrsssmitter
snd comtroller = to sccess data beiang seat te the
concrellers.

fesomunt's tempearsturs trasssitier accepts
multiple semser inpucs, and offers 0.05 per cest
sccuracy snd 0.1 per cest etedility. The presswre
cromsmicter vffers 0.1 per cent sccurscy, swperier
scodilicy and 17:1 rangesdilicy. The msgmetic
flov-mster guarsncess 0.5 por cont sccuracy sad 30:1
vangesbilicy.

A different teek for digital commwnicstions has
boown tsken by Dell Mier e (M y Pazk,
Calif.), s Barber=Colmen Co. subsidisry Cthat vas
rocently scquired by Demniel laduwetriss. Last April,
the company brought out its Gold Series differencial
pressure trensmitters, with en ascurssy of 0.1 por
cent over the calidbrated epen. And late last year,
cthe firwm enhonged this lise victh the Placinwm Servies,
which hos an ssswracy of 0.05 per comc.

Bell's oyscea comsists of & digical estwerk,
based ou Nevlett—Pockard lac.'s RPIL metwork, that is
saparste {ree the smalog Crsmsmission lime. The WPIL
hosks uwp thi Gold saa Platimwm Series Crmmsmizters
directly te o8 “"slectroaic screwdriver”, s hamdhald
coupsaications Tarmasal thac 18 basically a
Naviett—Pacuard WP-&al cslcelater.

The NPLL laink can sead & Crspemicter’'s sigmal
witheut ssplificatios vis s s-wire lime f[or & ¢iscesce
of 200 fest; Nhovever, by wsiag repescers tr ampiify
the output, Che sigmal cos be sent several amiles.
Robart dell, the f(ize's presieent, says thst the NPIL
lisk is & simpler sad woTe isexpensive sltersative to
superiopesing & digital sigasl e s» amsleg ems.

The UP-4]l has two memory chips, eee of which
concains the softwere for settisg wp the tCramgwittar
and checking up on its operstiea; the other has
software for semding sed receiviag mssssges over che
WPIL dats lisk. The calculator's daca—escry kevs
enter mumericsl dats or cemetssts isto the
cransmictter. The contrel buttens sre wsed ts access
operating informstien fres the tramsmicter, display
its presest ceaditiss, and recesfigure the
cranswitter’'s spea, sere, filter value (for ectessisg
electremic seise), etc.

latroduced sbeut 18 weuths sge, Bailey Ceutrels’
BC Series tramswmitters, weed feor pressurs
applicstions, ware assag the first wmits capeble of
sending digital ssesages te precsss cestrellers. A
weTe recest istreduction is the Type £Q, s
high-perfotmsnce temperature Craasmitter that accepts
single/¢ual KID-, chermscouple- oFf a¥-isputs; the
output is 8 4~20~wA sigeal vich & repescability of
0.05 par ceat of 1aput spes.

Bailey's transmiccers cas send messages = e.§.,
ctheir identity sod cesufigursties, and wvhather thay afe
operatiag preperly - beut mot precess iafermatiss ia o
digitsl ferw. MNessages are trsmsmitted ¢s digital
pulses superimpesed eu the 4~20-nh ssaleg owtput
cepresenting the precess sssssramant. The dacs cam be
sent te the firm's System 90 precess cestreller or its
handheld terminsl, the STIOL, or to s persensl
computer (iscluding the IBN-FC).

Asverse commmwaicstion (frea contreller te
tramemitter) is deme by slightly cheaagiag the lise
veltsge. Accerdiag te Bailey, the durstien sed
asgnitude of the wessages (te and frem) toke wp such o
small percentage of the tramsmitter’'s teocsl sutput
that this does pet significantly sffect che wait's
opetratise.

Accerdiag te Johm Blagrsve, seaier predect
marketing masager, s sev sll-digital syscem similar to
Bsseywell’'s vill be istredweed by midyesr. With this
is mind, the firs has receutly spgraded the
sleccronics of the IC Crsasmitters Co essble Ches toO
send bezh process 1sfeTmsCion snd mmssages 41gitally.
EQ waits also will have digical capewilacy.

The Sensor-nate 4300, s Cempearsturs Cramssicter
fros Weed lsstrument (Asscia, Tex.), werks se s
prisciple si1mrler te chat of Bailey's mmssage—sending
waits. la this csse, s Neviecc-Packard W%
calculater is uwsed a¢ s Rondheld termissl. The UP-%
plugs ditectly iace ey termisstion point ia the
1=wire lime commecCing the trassmitter o the msis
precess comtre.ler.

The calculster sonds messages ss & lov=veltage
signal on top of the Cramewitter’'s smaleg s1zmal.
During ssssege tronswissios, the valwe of the smsleg
output is disterted by sbeut 4 per cont. lNowever,
says the firm, such distertions last for ealy shbeut
five sogonds, since the WP=94 tramefers dats at o
fairly feot race of 1,400 bowd (weorde/mia.).
(Chemice: Sagisesring, 16 Fedruary 1987, pp. 23-24)
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A 57 per cest reduwction in flser-te~fleer weldimg
times hes dosn ochisved by Lace Uedd Sprimg Co. of
Sendiacre, Derbyshire, following the isctsilatiea of s
ESAB rchet weldiag system cestiag wader {100,000.

The 250~usm compeny, vith s turmever of a~euwnd
€7 million, has s wvehicle sest frame thoeughpst of
sround 65,000/mcath sverage. Prier te the
installation of the robet cell, sll assembly amd
welding vas performad msssslly ea the mild esteei
conponsats.

Bowsver, incrassing verk velvass prumpted actiom
to mget output meeds and, is May 1994, s predeccion
sxthed survey ideatified areas where sdvasced
techmolegy might offer bemefits.

It was ferecsst that sest frame weldimg cowld de
performed 15 per cest faster with s robet csll, amd

give s twe~yssr psyback.

The ESAB systes incerpetatss a fiveraxis ASEA
rebat and ssseciated MIC walding equipsent, ESAB erbit
1608 cvis—statien head asd tailsteck ssmipulscer, fums
extraction plast plus ssfety imterlecked esclessres.
Fixturing wes subcsuntracted, simce the systes was to
be tosled for 2 mew job. The fistures, ome for eoch
of the twe head and tailsteck pesitions, esch bold twe
sats of componsnts. Aad while ems pair is welded
snether set is walesded/lesded.

A total of 21 walds are seeded for esch frams,
wvhich comprises eight compeneats, vith fowr ot two is.
loag and the remsimder 1/2 ia. or less in lemgeh. The
floer—te~floer walding time for tha redet systes is
1.5 mins/framt compared vich ).5 misstes mssmally.

The system is epersted daily ¢> s single 10-hewr
shift, sed quality levels ave such that rework is
Picesssry em suly twe per cest of sutput. (Machimery
end Preduction Pagimeerisg, 21 Jessary 1987)

Seftware goes te the rescec st ses

Seftware is helping Britais’s cosstgearis te
sewat fsster, were effective sesrches for pesple
miseing at ses. Johm Aschury, semier officer at Ner
Najesty's Cosstguerd (MMCC), claims thet Britaia mew
lesds the world ia the wee of cemputer tochniques.

Traditionally, os officer os watech has te
cslculste wenuslly where survivers might bes whes the
last koowe poeition of s wrecked ship or crashed
sircrsft comss throwgh. GCivea informstion em wviad
direction and strength, currencs sed tides, owd lecal
conditions, he of oshe works out & sssreh srus. The
area takas Twe Lo thres hours to definme snd is wewslly
massive.

It wvae logical to weve frem meswsl to compucer
techniqueas. The Bricish effert differs trom most
othets ia that the pregram hae beoen devised froms »
modal of the traditions]l cechmiqua. AsIdury wrete o
progras ns his BIC micrecemputer, vhich weat through
the soms calculacion precesses. This revesled the
snonslies and errers of sssumption frem which the
craditional meched suffers.

Trem this, Asthury devised a system Lo help
officers on wveteh deteTmine s search sres vitais
sisutes. It includes a database of informacion om
vesther conditions snd rescus resoureas. It sllows
the officer to bese the sesrch sres o8 "what-if”
quastions, sed te make the dest uwse of everythiag
sveilsble frem the Nimsed sarly-rader oystem Co
inohore lifebosts ond helicepters.
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Astdury’s imitial verk wns the basis fecr s timal
seftvare package develeped for WMICC by Lagics at a coet
of £75,000. The six Mavricine Reocwa Co~ordimatiom
Centres arewnd Bricsia's ceest mew wee it daily.

The US Coastguward has developad its o
techaique. It sloo davised s pregras that
autemetically selects s sesarch srea, but it igmored
the old memual concept. Astbeuty believes that the
vesknens of this sppresch is that officers say mot
wndersCond Che implicsciems of esch step tiey taks.

Is the British version, the oass is sCill ea the
operster tv uske dscisions besed os the infortms:ies
provided and with the halp of the computer pregram.
Because it is based eu the memmsl msthed, the officer
is less likaly te make simple diumders ot to »
vithout questios what the computer Celis Ram or her to
40. AsThury believes that the operstors’ fsailiarity
viih the calculation matheds s the key to svordimg
simple mistakes that could emdsmger life. (Thas firec
appasrad in Nev Scieatist, Leades, 12 Jamsary 1%87,

p- 31, the weeskly reviev of scisate sat techeslegy)

Computers lesd as ear te ALDS victime

A British health awtherity is seskiag msessy te
develop & computer systen te help cowmsel AIDS victims.

The Assecistion of Neslth Visiters hes
recosmended that each health district hos am AIDS
counsellor, says Dr. Reger Drittaia, districet wmedicsl
ofticer, of the Nerth Uerwvickshire Bealth Asthericy,
but tee fev peeple with knswlieige sbeut the dissass
sre svailable. Brittais has assembled s e 32 thres
computer scientists te develep expert systems,
seftvare that mimics the kaswledge sed decisisn-making
skills of s humsa export for wse ia the crestmest of
commmicable disesses.

The computer experts, workisg st Usrvick
University asd the GCeeorge [liot hespitsl, meed at
lesst £10,000 te carry os vith their wvork. The taam
has alresdy umveiled s pretetype syscea for radiss,
but is sev ceacestratiag its efterts es ALUS
counselling. The Butess of Wygiome aac TIrepicsl
Dissases in Lemden is supplyiag BritCais with the row
materisl for his prwject: articles ia
sachine~tesdable form on AIDS. Currestly, Che buress
scans sews 170 erticles s memth es AIDS.

The couwnsealling systes is impertsst, says
Brictais, becswse little is kaewe sbout the disaase,
or its impact ou the gquality sad stabilicy of s
viectin's life. For exsmple, pesple whe catch AIDS mey
find their life insurancs cascslled.

Brittais stresses thst the tzsk of develeping o
systes that could advise decters sad others om Che
isplicstions of the disesse for imdividusl patiests is
still is ics esrly scages. But he is confident that
such s systea could help seke better wse of scarce
expertise on AIDS snd other illassses.

The expert syotem Brittais wveacs ¢o develop would
have four slements coverisg clinical procedures
(imcleding ALDS couwmselling), disgnosis, heslcth
service ssnsgemsst, sad resesrch. Tha seftware could
bs held contrslly on s msiaframs, of on s persoasl
computer. (This first sppesred im Mev Scisacist,
Loundon, | Jamsary 1987, cthe weekly reviev of scissces
snd cochaolegy)

Eur-uﬂ cove

A Cansdias dairy farmer has devaleped s
conpucorised milk-msasuring device whieh gives & vide
ronge of informetion for sbout sue—twestieth of the
price of curreat systems.




It wessures wilk flow from individual cowe im
either powads of tilegrsms, gallems T owaces. By
wsaitering flow temperiture, it alse imdiccter how
ready the cew is for treeding.

The computer, which is the size of & pocket book,
hooks to the milking ssachinme, close to the wider. It
has ewough wemory to store informstion os & herd of
60 cows, for s week ot s time. Steve Memgaa, who
spent three yesrs developing the device, says thst it
could glso be prograsmed to take samples of the milk
that indicate the levels of calciwm, protein and
butterfat. Ia Outaric the price of milk is wow based
oa the comtest of these solids.

The battsry-operated computer coets C3500.
Current systems are priced at srownd $10,000. Maagen
is looking for somecns to weke snd sell his inventiom
vorldwide. (This first appcared in MNew Scieatist,
Lowndon, 22 J y 1987, the veekly review of science
and techeology)

Computer—sided cows

(Bew Sciemeist, 12 Jsauwary 1387}

V. EXPEET STSTENS

Too wech H

Over the past fev years, sigmificsst expectations
have been raised sbout the impact expert systems would
have o8 the wsy we do our jobs. Amoag the claiss were
assertions thst such programs woswld gusrsstes iaszant
sccess to techuical expertise, regardless of the
availsbility of s humas expert. Such programs vers
sleo expected to combine the kaowledge of sever:l
experts into ome vesdily sccessidls source. And best
of sll, they woild provide a meams of solving tough
engineering probless vithout the expense of & humsa
expert.

ln reality, fev emgineers wee expert systems
todsy, swi it seewms usliksly that mamy will be using
such softvare is the wear future. 1n genersl, the
initial cleims from softvars vesdors appest to have
besn overly optisistic.

A ousber of ressons are cited for the slov growth
of expert systems, Owe is that like asy nev snd
different technology, the prisciples of expert systems
are difficuls to grasp. Also, programmers lack
experience vith the cechnique, sad betrer Al
development tools sre needed.

Others, however, feel such explanscions skirt the
resl issue. MNeny feel that both the needed technology
and the kaovledge to apply it ere in place todsy. The
problem is economically putting the two together. One
obstecle is that expert systems thet do truly useful
work are complicsted ond require o cossidersble smount
of developnent time snd eoffort. Several companies
heve loohed st expert sysCems for various spplicatiowns
snd concluded the programe are umeconcaical todey.

Another prodles concerws scquiring the kaowledgs
needed to make the expert progrem werk. Kaoviedge
built inte the program must ~ows from & humes expert.
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Sut humsn experts gemerally perform importast tasks

for their enplerars. Thus iese individuais e.ten

canmot be spared to work s & cowputar progTam ior a
sebstantisl pericd of r.ee. Asd allcuving rbe expert

to oaly work psrt Cime 00 sech & project mskae its

success all the wore improbable. Other usy-to-day .
desdlines temd to have priority.

Perhaps the biggest hurdle is a» yowilliagness oa
t¢ part of engimeers to divelge desigs tips. Most -
people, tegardless of profeseion, are vary of the
effect sutomatios might have om their job. Eagimeers
ate oo differest.

To sllay these fears, the creslitias of expert
systenss wust be stressed. While the isteat of these
prograss is to put expert kmowvliedge inco the hasds of
aovices, the complexity of expert systems for
engineecing desigs dictates they be aarrov in scope.
As sech, they will likely be useful omly ss design
tools, snl substitutes for desigmers, ia the
foreseeable future.

GCuidelinas

Expart systews are oftes mot the best approech
for mumy spplications. Ulevid Prerss of the Computer
Scieace Lsboratory, UTE Laboratories Imc., has
developad some uweeful guidelinas that help dstermine
good candidace spplicacioss for s successful axpert
systea.

Some of the basic requiremsats are that the task
involves expert kmowledge, juigemsnt, asd experieace.
And siso importast is that cosvestiousl progremmiag
spprosches are mot sstisfsctory. I1f ordinmary mathods
wotk, there is ususlly less techmical risk. 1la
addition recogunized humss experts should be able to
solve the probles todsy. Lf am sres is too sev or
changiag too quickly, there may be no resl sxperts.
The completed program should also have s sigmificast
payoff that css be messured.

Tasks to be csrried out by expert systems should
involve symbolic reasomiag, sad require hewristics:
rules of chumb, strategies, amd so forth. Other
progtamming wethods should be considered for primarily
ausetical tasks. The probles should not require
ksoviedge of a large number of sress. Othervise, the
kaovliedge Tequired is prodadly beyond scceptable
limits. Finally, the problem sod desired solutios
should be very nsrrowvly defined.

Preresv sgrees thac fiading s source of expertise
cso be s significant problea. Thers sust de aa experc
svailable villing snd sble to commuaicste keoowledge.
Strosg asssgerial support is needed Co emsbie those
involved to commit sufficient time to the project.

The expert's reputatios should be such that the system
vill have credibility. And if multiple experts
contribute to the knowledgs bsss, coe should be the
primsry expert with finsl suchericy.

Prersu slso csutivas thet users should have
ressonable expectstions. They should understs~d that :
even a successful expert system will liksly be lisited
in scope. And like s hussn, it say not produce
correct results avery time. The systes should be
introduced with ¢ sinimum of disturbasace snd oot
threscen current practice. This makes scceptsnce more
likely. (Machine buin. 11 December 1986)

Lxpert systems in sechanicsl desige

Expert systems afs, in general terws, computer
programs thet 4pply huess knoviedge and
decision-making expertise to s gives prodles.
Recently, expert systems have beem highly touted for s
sunber of spplicacioss. Cleime are that this kind of
sofcware can sid or replace humens is tasks such es
procese costrol, troubleshoocing, asé eagiseeriag
design. SuC to date, expert systems have fsiled to
live up o their dillisg.




Fov gxpert sysCtems are ssed tedsy for dasign,
bocouse eagineering design is s complex process,
PTOgTarming is Cimr-conswsing, asd the expert
kwowledge aeelnd for the job is met alwsys resdily
avairlable. Aavanczos in hariware and seftware have
climinsted mawy of (ha 2arly impedimsnts for wsing
CXpert systems oo decige ;reblema. Bet the
developaent process promises to rwmsis slow.

A look st two expert systems developed for
wechenical desige illvetrstes the difficultins
isvolved ia cresting ouch programs. The dividemds
that caa be expected over the loag ters must be
weighed agaimst the required effort.

Flange dasign

Expert systeas are sometimes sdvertised se design
tools of the future. Surprisingly, there are
instences vhere these wethods have been used for yesrs
in predwct design. A sotable example, sccordiag to
Dr. Lavresce J. Wolf, Dess of the Collage of
Techaology st che University of Nowston, is a bdolted
joist design pregram develeped st Neoter Corp. of
$t. Lewis.

Since the ARE Pressurs Vessal Code goverms basic
design, ons would expect s flange to havwe & standard
configurstion ~ or at least sufficieat design
constraints oo that experiesced eagissers would
configure thes sinilarly. fNowever, flamged joiats
have eight geematric varisbles, & variecy of styles,
sexy waterial poesibilities, sad sre to a cemsiderable
deagres statically indetermisste. Lvea whes wsing the
sane stress formulss, individusl desigmers wsually
arrive st merkedly differeat comfiguracions.

These dasign varistions cavee seversl emginesring
problems. Production costs vary videly fros ome
design to smother. The cost of large body flanges 1
s major psrt of hest exchanger snd seme pressure
vesssl expesse, sometimes rumming into the teas of
thousands of dollars. Thus some jobs probebdly are
overbid and lost becauwse of these differences. And
there is s better chance for leakage is lasrger vessals
operating at higher prassutes, even though the flange
designs weet ASME codas. This results is delivery
deloys amd costly rewerk.

As s possible solsution, Neeter investigated
sutomsting the design process. The compasy first
i igsted 1i programming techaiques. But like
most resl eaginesring work, flamge desigs is mot an
optimisstion process. Rsther, it isvolved spplying s
sunber of rules and guesses, snd making emginseriag
judgomence based on experisece.

Code dosign formules wee 77 istermmdiste
varisbles to detearmine flasge stresess. Results from
thase calculatiocas are compsred to sllowsble
stresses. 1f calculated scresses sre Coo grest or
susll, one or more geometric variables must change.
Because of the many steps imvolved, it is mot resdily
appevent hov & chamge in particular vsriables sffects
the fimal stress levels.

Experience determines which variables to modify
smd the degree of changs needed. Skilled designers
gonerslly obCsin acceptable designs in twe or three
iterstions, but s mejor body fleage desizn could
essily be s day's work,

Becsuse of this complexity, pregras developmest
proved to be demanding. Among the prebless
encouncered vere disagreements smsug desigmers shout
proper precedure, & lack of vederstandirs sd
tundsmentals, snd soms "groy” sress wvhere engisewrisg
data simply were wnevailabie.

The coupany faced the prodles thet net all
dasiguears used the sams desige techaiques, sad some
dosignare oven disagreed vith the sethedes used by
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Cheir peers. Nhile s twadsmantal part ot pregram
developmest cousisted of intervieviag sesigmers Lo
determing dov they actually designad flemges, is the
end the GXpart program reflected techaiques wsed by
some dasigwers, but not by others. Gattiag grewp
approval ves impracticsl, amd thersfore delibarstely
svoided.

Ao saintended but added bemafit of the expert
system developumet precess was 2 better waderscasding
of the actusl probles. The process of duildiag the
expert system halped epotlight imstances of
over—design and desigas that vere wascomomical.

A main reasca for developing the program was to
eliminace leskage, which had become a frequent prodiem
in large flsnges opereting at high prassures. There
are three ways im which a bolted joiat can fail.
First, bolts can yield snd permamently stretch because
of overloading. Tuis lowers compression ou tae
gaskst. Second, flange msterial cam be overscressed
asd yield, agais reducisg gasket compressios.

Finally, the gasket itself can flew slastically frem
overstress. The result in cach case is s lsakiag
Joimt.

Dasiguets develeped isteresting techaigues te
scop leskage Chot eccers durimg hydrotest. The firsc
instinct is co further ctightes the bdolts. Semetimes
leckage siops, oftsa it doss sot. Sems desigeers
routinely desigs im 10 te 20 per cent mers boit acea
than required te handle such “overdeltisg”.

However, this practics lesds to other problems.
Os some large dismster, loose-riag flanges, the lerge
bolt losd bends asting flamges, ressulriag is costact
st their outer dissmters. This preveats further
loading of the gaskhet. “ome desigmers rostisely ecut
back flange fsces so thst such iaterfersacs is
walikely. But this practice results is thicker blamks
snd higher costs. Aa expert systes css elimimate such
inscances of overdesiga, simply by adberiag to Code
practices.

In soms cases desige guidelimes simply are set
avagilable. For exsmple, the Code does mot comsider
the third peesible cowse of leakags, gaskst flew.
There is 8o stamdscd methed of pravestisg groes
over—-stressiag of gaskst macarisl.

Lagiseers gemerslly sgreed thst there sust be sa
upper bound os gesket strees to prevest flov whes
bolcs sre tightesed. But 20 gesersl dasigs rules
cover the situstion. Rether thas delay progras
developmsac, it ves arbitrarily decided to kesp geshac
loading under tvice the misimum sestiag scress for soy
design condition. This practics offered little risk
becsuse the parametsrs could bs sdjusted vhes the
progran ves tasted.

Once the initisl set of design techaiques had
been byilt iato the expert sysces a teesCing phess
began. Tasts of the expert progras compsred flanges
that the software designed to equivslent parcs
comceived by experissced bumass. The Cescing process
heumared out bugs and improved the overall syetems. It
slso gemeraced iscerest is the progres smd duilt up
confidence in Che Tesults. Some designers were
initislly skeptical of using s computer progras for
design. Others felt chresCened by chaage. Omce
engineers sasv that the progrsm indeed produced good
designs, fears were sllsyed and chey seen forget sbewt
differences is techmiques.

The program that evelved designs s helted jeint
sccording to Cods, Civen sems besic 1aputs such oo
systes pressure snd s bdesic shall 1D, Che pregram
selects other bgsic paramsters. These parsmeters
inciude flange thiskmess snd 0D, gasker wvadth,
thicknoss, snd dismetat, Che mumber snd sise of delts,
ond bDolt circle diamcer. The pregras thea calculiates
stresses is the belrts, fleage, and gaskst, amr chechs




for sllowable tounds. Ome or wore varisbles are thes
sdjested and the stresses are recalculated, estil
Tesults are accsptabls.

The expert system provides besefits =hat iaclwde
better overall designs that eliminate leakage, »
reduction is the time sesded to comnfigure a flamge,
and s reduction in design sad prodectios coscs.
Mdicions) bemefits came to light omly as the systes
developed. These bemefits mainly srose from s better
understanding of fund al el s in flange
dasign, ecliminatioe of hidden overdesigns, snd &
standard comfiguration for the end product.

O-ring, glasnd desige

N. Industries uses O-ring seals to protect
electronic sensing equipment in dowa—hole drilling.
The esviromment is severe, with pressures to
20,000 psi. Through in~hous> . sting and developwent,
the company has created desigm: suitsdle for these
conditions.

lowever, swch of this inforwetios resides with
individual design enginsars. These individwals
generally uee their ewa guidelines for selecting
O-risgs and designing glands. Aad many desige
techniques sre mot writtes down. Owe desigmar might
be waewere of & materisl or techmique somsome else in
the sans company had weed swcesssfully.

Also, esch desigmer is respossidle for ea emtire
mechasical design project, omly a2 portioa of which may
isvelve O-ring and gland desiga. Thers is w0 ome
specializiag im this sres, becsuse the task is mot
performad every day. Though most eaginesrs are
familiar vich the process, they must oftes refer to o
handbook or motes.

Ixpert systems provided s promising way to
consolidate this intormacios sad stresmlime the design
process. The hops was that such & progras cosld
reduce the time meeded to select O-rings amd design
glands, and help prodece the best possidle design for
every application. Beth bemefits could reducs costs
substantially.

Howaver, cthough the task was well defimed,
Jevelopment proved to be tough. Accordiag to semior
research techaicisn Troy Levis, *As two biggest
hesdeches were that s tramendous asount of development
tims ves involved sad thst scquiriag the mecessary
knowledge base was difficult.

Soms of the information needed for the program
wes evailable froms ses]l manufecturars’ hsadbooks.
lbnnr. s grest desl more had to be glesned from the
expariencs of designers. 1t was difficelt to obtain
this kmoviedge. Tev desiguers ware villisg to part
vith useful information. Asother probles ves
scceptancs. Inmitially, many desigoers were skepticsl
that s computer program could éo dasign work.

It turmed out thet & basic demousirstion systes
vas a ey factor in gaining scceptance for the
spproach, Once emgineers ssv that the progrem could
be s tool asd not s threat, the coscspt of es O-riang
oxpart systes vas readily sccepted sud usags incressed
substastislly. Desigmers quickly nocted that the
systen saved time that would othervise be devoted to
iooking through catalogs end notes, sod to ssking
cslculations. The seftvare alse halped elimimete
errers due to miscslculation, lock of experienca, or
juet plais oversight.

As & result, coumencs and sugguetions starced
floving in. Pesple offered better or sltermstive
sechods feor solving parcicular spplication prodiews.
The system also genersted meny requests for further
expaneion of software capebilities. Thus, s
trensndous smeunt of heuristic knevledge surfaced that
vas initially wneveiledle. The feedback alse provided
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imsights sbew: the directien tor further prograa
«v?h'w-g. The dovmeide, howsver, wes that the
additions iscressed programmer workloed swhbecastially.

Initial developmemt focused on ouly static
spplications. This sub—set was prefersdle to desling
vith sll possible design critecis simultasecusly,
which vould have been s uamanagesble task. Since the
program’'s intTroduction, @esy users have suggested Chat

it be axpanded O mev applicatioms cutside the
origisal boumas.

Devalopers st N chose To base the program ou as
Al orogresming tool called OPS5. asd founs thet it
gevarslly workad wvell. Ome prodlem vae the imadility
of Al tools to mandle numbers. Though they work well
vith vords, calculatioms take z long time. Ume
spproach that csn belp alleviate such difficultias 18
to use sudbroutines in Fortran or sasilar languages for
nuserical sectioms of the expert systes code.

The progras itself lesds the designer through o
seties of stasdard questicus about the particulsr
spplication. It prompts for information sech as
pressure and temperature bounds, and sise
limitacions. The progras gemerates s list, is ovder
of preference, of all applicsble neals by sttributes
swch a9 dismster, cross-vection, amd msterial, amd
gives & vesdor psrt owmber. Cost is & msjor factor is
taaking the possible camdidates. liowever, the
designer snd sot the progras actuslly selects the
O-ring. The program thea procesis vith gland desiga.

Progzae desigmers felt that forecing s salectiom
on the designer would be couaterprodective.
Developers also streve to explaia, throughout the
program, why particulsr choices ars msde. Sech
explasnstions are especially importast to weers with an
extensive background in Che prodlem srea. e
offering of these justificaticas sllows emd results to
be accepted sr face vaiue

« (Machine Desigs,
11 December 1986, pp. 12)-124
%gsrt support systems (£SSs) by kussell Jomes, s
ree e vriter.

For msny ysars, hardware Bas svolved quicker than
softvare, though the process may be sbout to be
reversed. Single processor hardwars is mov st the
piasacle of its capsbilities. “hile Che sext
gemaration of visble multiprocessor computers,
coataining perhaps millions of isdividusl processors,
still seems to be soms wey frow commercial
inplemgatation, much progress is beiag mede in
inproviag softwers capebilities,

Alresdy, PC software is brosdenmiag the horiseas
of capability soéd usabilicy, asd the tirst fruits of
rasesrch imto srtificisl imtslligesce are reachiasg Che
msrket is the wvay of expert systame. Much exciting
work is sisec being done in providing busisess masagers
victh sffective support as they undertake
decision~msking tasks. Expert sysCems and decision
SUPPOrT systems sre marging to cresce Che softwars
support seeded for s nev Cype of compuler systeam.
Accozding to s recent article, * sxpert support
systems (ES5e) are in fact s hybrid of the two.

Advertisiag copy-writers might say decisios
SUppOTL systems cas be ssything fzom & epresdshest for
s B3C Micro to & hugs suite of integrated modelling
prograns for 1MW mainframes. As LUC report ssye they
are cthe martisge betwvoen COnpulers sBd ARSAEININL
science. These dafinicions reflect the hazimess of
decision making. It is as esotevic disciplims, wich

* "Expert Systems: The Mext Challsage Tor
Memager'. Sloas Messgomest Reviev - fummer 1986.
Available frem 50 Memsrial Drive, Cembridge, MA 02139,
Usa.




its practitiomers keem to bewilder swtsiders vith
their talk of “ssasgerial skills” asd “imtuitive

perception”. Oue thimg is for sure, however. The woe
of the word “suppert” is mst simply pedamtic. Very
fev computsr systems can msks “fimal™ decisiems.

Most mow~Al-based decisioa suppert systems have
in fact emerged frem withia the ctraditiossl dats
processing culturs. Whilst they expect the power of
computers in applyiag stemdard procedwres (sech ss
modelling) to certsir highly structured data, they
rely om people to decide which procedurss should be
invoked in amy givea sitmatiem.

Users are aleo respomsible for placiag su
isterpretstios on any results produced.

Expert systems use Al programming techaiques,
such as production rules and frames, Co encode some of
the same kinds of goals, heuristics, snd strstegies
that people imtuitively use in solviag problems.
These techniques weke it pessible to design systems
that don't just follow scamdsrd precedurss, but
instead use flexidle preblem=selviag strategies to
explore & susber of possible sltermatives.

Decisica support systems were developed vithis
the DP world because of the practicsl limicatioms of
dacta processing for helping pecple solve complex
problems in actuwal orgaaiszatioms. Expert system
techaology reflects 2 largely independest evolution
that took place in computer sciemce resesrch
laboratories. It grew becsuse of the limits of
traditional competer sciemce techaiques for solviag
che complex problems that people can solve. These two
sepsrate progreesions can sov bs waited to help solve
s broad ramge of importast practical problems.

One of the eerliest, snd wost impressive, ESSe
comes frowm Pallsdisn Software, of Csmbridge,
Massachusetts. Fimencial Adviser is desigmed to help
executives snalyse a proposed iovestmest in o mev
plast or product, is the sequisition of smother
company, and ocher fissacislly cemplex tasks.

The software rwas oo Lisp mechines. Texas
Instruments’ Explorer and Symbelics 3600 sre optimized
for Al work. Much of the dsta seeded and ueed by
Fimsncial Advisor is stored withia traditiomal
computer systeme on an IB¥M or DEC msiaframs.

Palligdian has “uilt all the types of kuovliedge
that so expert would use is smalyziag the output from
s DSS iaco the Fissscial Advisor.

Users ester informetiom relstiag to the modelliag
process dizectly, by promptiag the eatry of that
information intelligently. The seftwere msy first
collect gemeral informsties relatiag to e
organization, sweh thimgs ss sccowating policies or
corporste structurs. Theam it 7ejuests details of asmy
particular project ss orgsaisstion msy went to
undercake. These would include projected costs,
revenues sod cash flows. The user ces sk the systes
straightforvard business questions, such as the impact
of competicion om the project and ou the project's
preferable tua.

Finsncial Advisor casm saswer istelligescly
becsuse Pslladisn has built into it keowledge of
nenagewent anxl accountancy sciesce, the sort of
knovledge s user would normsily use in anslyzing Che
output Irem traditional decision suppert syscems.

Professor Maden Singh of Menchester Usiversity's
science and techmology imecCitute is also developing
expert support oystems. He hos set up s compeny,
Contrel Scienses, to market soms of the nov £385¢ Cthet
heve emsrged frem his researeh.

$ingh seys business mssagers heve s lot of
knoviedge that is difficult to put inte a cemputer
progras.
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“Nasegers seed Ceols which allow them te orgamise
their gut feslimgs in semm cohereat wey. lesple ares
very goed at loskiag &t patterss, cemputers are very
good at sumber cruaching. Combimiag the two msy bes an
attractive thing to 4o for higher mamagerisl tesks.”

crol Sciesces has developed three retailing
packages - Resource-opt, Mark-opt and Price-strat -
for the IBM PC. lesource~opt is beisg used in mev
recail score design sud iam optimizimg space
sllocation. It is also used by meautacturing
compenies vith a limited sale scsff who meed to
sllocate the tess betveen different market segments.
Price-strat is designed to fix the right price for
goods. Amy availadle hard data sbout preduct priciag
is enhamced by setting patameters usisg Jofc dacs,
draviag upon the expartise of users. Mark-opt
sderesses the prodblems of competition detweex products
aad bectween retailers amxious to vin more shelf space
for cheir goods.

Pslladisn claime Al techaology is haghly
applicable to the task of resposdiag to quesCions that
wsaagers typically ask dutiag their esily vork. The
massage from thst is clesr. Al tachaigues such as
gosl seeking and games playiag mirrer accurately msey
of the techaiques weed istuitively dy sssagers is
reaching decisiens. Products imcorporatisg the wse of
thase techaiques sve beceming wvell arcepted and, to a8
extesnt, they threaaten Che existismg msrket for decisise
support systems.

Products swch as Fissacial Advisor reprusest just
the start of the ESS market, & market that could bde
the biggest yst for Al-bssed softwars prodects.

(Computing)
Expert systems: Present sad future*

Ivo coatrasting views of srtificial iscalligence

Expert eystems techmology is Is ite infascy,
emerging from the oev sad expsadiag field of Al
(srtificial istelligence). There sre two contrastisg
views of Al. Owe, the theorsticsl viewpoist, is
concernad vith understamding hov computers caa be
developed to perceive and understand to the level of
humes obility (Figure 1l). Tne otier, the emgimeeriag
viewvpoint, is comcermed with developiag computers that
can demonstrate bumes sbility victhout requiriag s
theorstical foumsdatios. Just as it vas possible to
construct bridges befors the scisace of sechsaics was
well developed, e0 too is it possidle to develop
istelligent systems chat caa contribute Co prodlem
solviag sad decisios making befors s comprebessive
theoretical foundatios has bess developed.
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As illestraced in Figure I, the msjor Al aress
wirror humes sbilitier: lecomotien smd memipulatory
skills im rebetics; ceommumicatiom ekills im aastwral
lenguage and speech; the ability to distinguish end
recognisze images ia visiom; and problem solviag
okills im expert oystems.

Techniques to develop computer wodels

Orthogonsl to these viewpoimts sre the Al
techaiques wsed to develop computer models. These con
be classified into several arsas. First is knowledge
representation wvhich covers the formslisms used to
describe both declarstive and procedurs]! kumowledge-
Declarative kmoviedge is what we know (fascts,
theories, hypotheses), while procedursl knowledge
describes how ve use that knowledge (otrategies aod
tactics). Secomd is kmovledge processing, that is,
the mechaniswe that sear~h through the knovliedge snd
meke ressomed deductioms to resch a conclusion. Third
are lesrming techmiques that produce mev kuowledge dy
observing how effective the existing kmwowledge is in
interacting with the world. Fowrth are the plamaing
stretegies for orgamizing problem solving. And fifeh
is the wser interface which deterwmises hov the system
interacts vith the wsers.

Expart systems cover the sres of human sbility
concerned vith problem svlving and applying
expertise. They are computer systems thst use
kmoviedge snd inferesce or ressoming procedures to
solve problews cthat sre normally hemdisd dy experts.
Thus sa expert system is desigmud to capture the
knowledge of experts in s perticular spplicatiomn sres
(kwown ss s domain), and meke that kncviedge svailable
to less experienced persommel.

Components of an expert svstem

There sre three sain composssts in an expert
systes: user interfsce, infsresce engise, and
kmowledge base (Figure 2).
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User interfsce

The user interfsce allows the user to incersct
vith the system to present the problem and see Che
conclusions. A key festure is chet the expert systes
can justify its comclueions in Che same vay 8¢ s humss
expert, snd can 88y why percicular optioms were taken
up or igmored,

A ms jor cossideration for Che designer of user
incerfsce concerns hev the initiactive is to be shared
becween system snd user. When the system takes the
iniciscive, it directs the dislog and asks questions
of the user; wunless requested, the user cennot
preasent informetions to the oysces, Comsider, for
enampls, & diaynosiic expert systes thst takes the
initiscive; the system sslects s hypochesis and ssks
questions of the veer wntil thet hypethesis is
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confirmed ot fails. This works well for imexperiemced
users who msy wet have sltermstive views “ut com be
frvatrating for experiesced wsers who might have =
alternative hypocthesis or additiomal iaforwstien, awd
who might feel that their views are wot being
considerad.

Uhen the imiciative is smsred, the user 1s sbdle
to volunteer informetice vithout a specific systes
tequast, and Co share in ¢ecisiom mekiag. netuyraing
to the diagnostic exawple,. if the inmitiacive 1s
shared, Cthe systes imvites the user to select o
bhypotbesis from those that are svailable. Furcner, at
each decision point the user is >avited to comment oun
the curreat hypothesis to suggest an sltermstive
course of actiom.

As might be expected, the design of so expert
systea 1o which cthe imitistive is shared is wore
complex than one in which the system takes the
initistive. Even more complex would be s system io
wvhich the wser takes the imitistive completely. In
this case, the difficulty is is comsstraimiag the
iatersction to cope with a vide ramge of possible user
inputs, which might be in maturs]l lamguage with all
its isheresmt swbiguity sad thus beyowd the presaat
capability of the techaology.

Inference engine

The inferesce engise, or resseming mschamiom, is
similar to the control structure ia s cowvestiomal
program; it operstes deductively and selects the
telovaant ksowledge to resch & cosclusica. Thus the
sSystem can saswer ueers’ queries eves vhes Che assswer
is oot explicitly stored im the ksoviedge base. The
8im iz to imictate humaa fessouing so that the uwser cas
understand the stepe taken by the system. One of the
designer's maia tasks is to chooss ao spproproate
inference techsiqus.

Various inference techaiques exist, sach of which
models s differemt ing pr duts. For example,
the beckwsrd chaiaisg or goal directed techaique
wodels the thinking ueed by s disgnostics expert ia
sterting with s hypothsticsl fault ssd reasosing
backwards to identify possible causas of that fasult.
1s comtrast, the forwerd chaianiag or dscgs drives
technique models the resscsiag used by s coafiguratios
expert in startiag from s list of requiremests to
decterming the detsiled bill of materisls mecessary to
sstisfy those requiremants. bBoth forme typicslly use
sn inferewce nat to sodel the ressoning process.

Characteriziag inferssce techaiques ia this way
provides a broed gensrslization of their use. 1In
practice, however, both techaiques may be required;
one part of the probles might be suitad to s forvare
chaiaing stractegy, vhile smother is best suited to s
backward chaining spproach, The chsllenge is to
provids Chese techaiGues in 8 vay in which the
kaowledge engineer can experiment vith different
options To arrive st 80 opCimsl stracegy.

Anochar isportant espect of iaferencing 1s the
ability to desl vich prodlems where tne dacts 1is
unocertain. This might be mecesssry, for exssple,
during disgnosis if the dsts or evidence for Che cause
of s fault is unrelisdble. The user will typically
express :his as s degres of certaincy or prodabilicy
for the occurrence of the evidence. Techsiques for
ressoning vith umcertsinty vill be a component part of
the inferemce engine.

Knovledge base

The kmoviedge bass is perhape Che most important
component as it comtaine the experts’ kaowledge asd
expertise. For this vessen expert systems are ofces
knowh 80 knoviedge based systess. A msjor sdvantage




is that the kmewledge baes is seperasts frea the
coutrol part amnd the infersace emgime, esebliag
knowledge to be added ot chamged vitheuwt worryisg

abeut coatrol or going through cthe lemgthy davelopssat
procass reguired feor comveatismal pregrams.

. The desigmer of the kmewledge duse wust choose 3
seitsble representation techaique to descridbe the
experts’ kmowledge. Importsat fectots are Che
sxpressive powver of tae repre.esmtatios (the ease vith
which the experts’' kmowledge com be described amd
read) sad the computational efficiemcy (the run—time
performance overhesd in processiag the representation
used). At ome excreme, s highly expressive
representstion might use free-formw mstural lengusge to
describe the kwmoviedge, while at the other extreme s
srepresencaction based om a programming language might
be used to ensure rapid execution. In general cthe
chosen techuique is a compromise that is
understandable to the expeits, so chat they are
encourages to msintsin the knoviedge base and validste
its ng!on-ec, yet provides am scceptsble speed of
exscutioa.

Underpimming this cheice are the priscipal
knoviedge representation techaiques wsed ia expert
systems applicetioms: rules, semastic setworks,
fremas, snd objects.

"Rules of thuwb”

Rules are the sosc commoe fors of
represencation. Each rule comsists of ome or more
comditions which, if satisfied, give rise to ome or
more sctioms (Figure 3). Kmowledge bases wsing rules
hsve the sdvsatage of beimg easy to chsage since, in
primciple, esch rule is a declsrstive ststemsnt of
knowledge which is isolated from the other rules.
Furthermore, tules seem to match the wey is wvhich
experts formulste their krowledge ima kind of “csuse
and effect™ way. Typicslly experts develop s store of
heuristics, or "rules of thumb™s which can readily be
described using a rule~bssed represestation. Wowever,
when thers are sore them & fev bumdred tules the esse
vith which they can be changed casses a probles
becsuse it becomes difficult to determime hov s chaoge
vill sffect the oversll problem solviag behsviower.
One way of minimiziag this prodbles is to sepsrste the
knovledge Dase into growps of rules whars esch group
addresses s differemt sspect of the prodles.
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A veriation es the rule-based representstion is
one usimg the predicste calculus form .. logic. I
this variant the rules adopt the msthemsticsl rigor
verted in logic smd wee leogical deduction is the
inferense techniqus. The value of Cthis represeacatios
deponds on vhether the applicstion is suited to
inferonce using legicsl deductios.

Sementic setwerks

Semeatic metwverks Or associstive nstworks
represent isovliedge is the form of s mmtwork of
relacionships. The metwork comsists of s series of
acdes intercowmected by arcs, thac is, by limes
conmecting the nodes (Figure &). Nodes represent the
elemeuts of the Xmowledge while arcs <decermine the
celationship betvees modes. This mignt de an
iohqritance relatiomship im wvhich one node inherits
the properties of the other node, or a descriptive
celstionsaip in vhich one node descrides the
properties of cthe other. The probles vich such
netwvorks is the difficulty of updsting thew to reflect
aev kaowledge or chamged relatiomships.

===
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Framms

Frames are sn imcressingly commos fore of
representscion, combining the idess of semsntic
netvorks snd rules. A frame is s cesplsate comsiscing
of a number of slots snd, optiomally, the values Cthat
the slots can tske. These values cas be in the form
of ruies whers a deductive pr is Ty to
derive the valwe of the slot. Freses have che
sdvantage of axplicicly rspreseacing dsts
relstionships in hierasrchical form so0 descesdsst
frames in the nisrsrchy cas imberit values frow
superiot fremes.

Ob jects

Ubjects use a esimilar represestation to fremes
and iscorporste the motioss of slots, values, sad
inheritance. The key differsmce is ~hst commumicstios
with objects is in the form of messagss which results
in objects being used as sgents to perfors tasks
roquasted by other objects vis these sessages. Thus
s object can represest s group of rules vith wessages
being used to schedule exscution of the rules.

Development of s expert systes is reslly the
developeent of sppropriste representstions for the
expertes’ knovledge. Tools for building expert systame
gensrslly ntfer & choice of krowledge represencstion
techaiquas so that the knovledge enginesr cas select
ome thac is sppropriste to che spplicacion.

benefice of expert systems

The wost obvious benefit is that expert systeme
cspture human intelligence and judgement (0T use 1s
sTess vhere FESOUTCEs ATE ScCATCe and thersfors sC o
premiumn. This is particulerly ieportast is high
techaology ies vith s large demsand for expertise.

As vith comvestionsl techmelogy, & SCromg case
can be mede for usiag expert systeme cechsology 3t 3t
can be supportes by seme msasurs of the demefits.
Newever, this is BOC 88 68y Cesk 318ce Charfe are 8




esteblished mathods for estimsting the iwpact of »
develapad system o0 8B orgenisstion. Sews verk has
bees dowe vithis ITT on formslizinl amd applying sech
messwres. DBumefits wey imcluda a cost redection
through reducing the swnber of skilled perseamel
needed, a2 reduction is the Cime takes to solve a
problem, or the wider svailability of specislist
expertise in a particular sres.

Other potential benmefits are the ability of the
technology to masage more complex systews sad the
provision of computer support in aress where
couventional cowputer technology has wmot been of
sssistemce. An exsmple of cowplexity ssnagesent is to
be fownd in VLSI (Very Large Scale Lategratiom) design
where there is a aeed to develop digital circuits wvith
mcce than 100,000 gates. Automated computer support
is used to configure System 12 digitsl telephone
exchenges (menufsctured Sy ITT Corp.) vhere differing
sdministration requir s and freq changns wmake
it difficult to develop s satisfsctory comvemtionai
computer solwtion. A key festure of the expert sysces
developed by ITT to support the comfiguratiom of
exchanges is thst the rules govermiag the process can
easily be changed.

Nev_products end services

Expert systems technology offers the opportuaity
for developing mev products smd servicss, including
tools for building expert systems (estimated .o be
vortk $220 million by 1990), sad systems for such
tasks as providiag comsumer sdvice.

Experience vithin ITT has shown that expert
systems have s ms jor impsct oo productivity amd
~chieve cost ssvings in eress where treditiomal
p:ogremming has besn unsble to make isroads.
Applicstione imclude fault diagnosis st pristed boerd
snd system leval, the configurstion of telephone
© exchanges amnd Che population of the tslated date
tables, snd real-time decisiom msking. ITT's scrategy
for expert systeme has focused on their immwediste use
vithin the corporstion while emsurisg sdequste
resesteh sud developmsst to provide the techaiques
that will be needed for future spplicatioms. MNew
techaiques vill emerge from imvescigstioms isto
srchitectures for disgnoetic systems smd VLSI systems,
snd into hew multiple imfersmce machsnisms can be
integrated into a set of knovledge emngiseevring tools.
The corporstion has not ounly besefited fros
isplensntstion of s sumber of expert systems, but hae
slso geined comsidersble experience ia the techmology
ond established s stroag techmology bess. Preseat
experience indicates that the reage of applicatioms
wvill imerssse is the future, drimging further bemefits.

Deve of an Tt System

Developusnt of an expert systes takas place in &
nunber of scages. This process, which is knows o
knoviedge engimeering, covers two sspects. One is
koovledge scquisition, cthat is, pturiag cthe exp
kmoviedge snd scoring it in the kmowledee base io a
usable form. The other is kmowledge processing, which
is the applicacion of thst knowledge to solving o
problem.

Xooviedge acguini:in

Knoviedge ecquisition is & major limicstion om
the videepresd use of sxpert systems sie-¢ it is s
skilled snd Cime comsuming tesk. Twe primcipsl
techniques sTe used to ecquire an expert's kaowvledgs:
hondcrafting snd induction.

cs

Wendersleing, which defines the rules directly,
is besed on interviews between the kmovliedge engiseer
and the experts to idencify the domais knowiedgs. The
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output is 2 set of rules (or e sltermative
representsatioa) That onconpasses the experts’
knovledge.

Induction uees computer-based tools that imswce
tules trom exssples supplied by domarn experts. The
output 15 a set of rules that can be reviewed snd
smanded. Alternatively the examples could be amemded
and cne induction tepeated.

The choice of techaique is ¢etermined by hov
koovledge is represented in the application ares.
Handcrafting is wore appropriate vhen kmowledge 15
represented as s set of rulebooks, or as s set of
engineering snd msaufscturing stasdards. Howsver,
inductine is more appropriste when kaovledge is
tepresentad ss 8 set of examples of the skills
practised by engineers in the domais.

1f knowledge exists in one of these forme,
koowledge acquisition has s good fouadation. However,
if knowledge does not exist in gither form, it will
take comsiderably longer to develop am applicatios.

knoviedge processing

A mumber of techmologies sre svailsble for
building expert systems, including general amd
specisl~purpose languages, spplications shells, ssd
toolkits. Languages such as LISF and its dialects
fall isto the first category. Their drawbeck is thet
the kmoviedge sagiseer has to develop the required
expert systems mschouisms 86 mome are provided by the
language. This is & skilled smd lemgthy sctivity.

Special-purpose laagusges imciude OPSS, OP3d3],
sad Prolog, sll of wnick imcorporate techmiques that
sre specific to expert systess. Tue OPS family bes
besn used in isdustry gemarally to build expert
systems for particular applicstioms. As lomg as these
techniques sre sppropriste to the spplicatioa there
sre fev probleas. lowever, if the spplications
requires different techniques or grester axpressive
power for ksoviedgs reprusestatioun, thea the language
will have to be significaatly emhanced.

Applications shells, such as EX-TRAN, Sage, and
Emycin, provide s higher level viev of the techaiques
svailsble for building en expert systes and besce
further simplify che kmowledge eagimeer's task.

Expert systems toolkits imclude Kmowledge~ craft,
ART, and CSSAL. These toolsets incorporate compomsats
that are used in moet expert systems, such as
kaovledge acquisition tools, asd variows kmowvliedge
representacios sad inference sechssisms. They provide
a common set of compooests is the form of duildimg
blocks which can be used to scquire end procsss
knoviedge is s vide raage of spplicstioms.

The trend is covards grsster gepersliCy and
flexibility by offering Che koowvledge senginesr &
variecy of techmiques thst ensble applicstioss to be
devgioped within & commoc fremsework. This approscan
reduces the specislisC knowledge needed to build
expart systems, enablisg kaoviedge sugineers co
concentrstes oo applyisg the Cechoiques Tsther than o8
developing thes.

Resources needed for development

The resources Tequired depend os the complexity
of the domain snd Che gosls set for the expert system,
as wall ao en the choses techmology. A project ceem
wil! comsist of domain expercs (slcthough they mead met
be full-tise), knowledge esgimesrs, ssd techeaology
support. The kaeviedge engineers forw the lisk
betweer the experts snd the ¢xpert systes; they s~e
akin to systems emgineers, their task daimg to scquire




knoviedge relevant to the domsin ssd populste the
knovledge base. Techmelogy support is meeded to
provide advice and guidance ocu wsing the techmology,
and to enhgmce it should this preve sscassary.

Evaluscion of performance

Omnce an expert system has been developed it must
be evaluated to validate its performemce asgainst kmown
and praviocusly solved problems. Evalmation should
involve domain experts who cam critique the
performence of the system, pointing out omissioms in
the knowledge base and suggesting improvemsnts to the
user iaterfsce. This stage provides a review poiat
for further development.

Expert systeme develop inmcremenctally, thac is,
the knowledge base grows ss mote kanowledge becomes
availsdle. Through this pr of enh .
the expert systes is both ussble and useful.

Future expert systems

1f it is to be possible o build expert systems
that cas solve the whole range of prodblems is a
domaia, then such systems meed to imtegrate snd be
able to ressom vith 3 vide variety of kmoviedge sbowt
the probles ares. TFault disgmeosis is an example.
Most present disgwostic expert systems wss empirical
knovliedge bases, that is, knevliedge based om
experience. This has the sdventage of computatiomsl
efficiency snd is oftan the oculy soletios ia
situations whers cawsal kaowledge (kmowledge of the
effect based o an waderlying wodel of the probles)
is unsvailable, swch as in medical disgwnosis.
Espirically based expert systems are satisfactory
vhere experience covers the full renge of prodblems
encowntered, but sre insdequste for movel problems.
In this case the typical vesction of the systes is to
give up snd csll for the expert. Empirical imoviedge
bases are aleo limited if s detailed explamstion is
tequired of the prodlem—selviang msthed, simce it cas
only be given in terms of empirical associstions
rather than in terms of the wmderlyiag cawse.

Experts uwse empirical kmowvledge for prodles
solving becsuse it is both cogaitively sasier snd
faster chas using causal kmovledge (kwowledge of
ceuse and effect) vhich ressoss frem first
priaciples. lowever, whem experts srs faced vich
sovel problems Chey do mot give up, but wse their
ksoviedge of structurs, behaviour, amd cauwse to
srrive st s solution. Hesce future expert systems
will combine both forms of behaviour.

The issves taised for research and develepment
in expert systems are fundameatzal and include the
folloving.

Techniques to represest knoviedge

An expert system seeds to desl with multiple
wodels of the problem area: knovliedge of the
structure or topology of the arss swch s the
physical commectivity of compomeats is a VLS!
circuit, or the unics in a computer system;
knovliedge of fumction and behsvisur, such a0 the
electrical charscteristics of cthe compoments ia o
circuit end their behavieur uader simslstion;
knoviedge of the design and the comsCrsiats observed
by the designer, such as the ressoss behind using &
particulsr commectivity; kasewledge of the physical
lewe operating end governiag bPehsvieur, swsh ss Obe's
Low; kasviedge of the isterpretation of behaviswr
vhich may involve knoviedge of problesselving skills
such 80 troubleshoecing ond fault findiang; asnd
kaoviedge of previews cases, that is, empirical
kanowledge.

These medels sre further complicated by the need
te represent time ond the weye in which behsviewr
might vary over tims.

There is a ased to develop tachaiques to
represest these mndels; thete usy aleo be & nasd te
extend Che representacioms that ere svailable. Is
addition it vill be secessary to comsider the problems
associsted vwith large kmowledge bases sad distributed
knoviedge basas.

Technigques to process knoviedge

As future expert systems will use both empirical
and cavsal ressonisg, there is s need for Cechaiques
that can switch betveen thase modes using the
different models of kmovliedge aveilable and in
response to the user’'s imput. There way be multiple
sources of dsta or evidemte vhich msy iateract with
the differsnt models to provide partial solutiocuns
which togethetr can comCribute Co sn overall soluciom.

The i1nferemce mschanisms, search tecboiques, and
ssthods for desling with uscertain evidence depend on
the prodles snd caseot be sxpected to be homogemeous
for the kmoviedge base as a wnhole. Techuirques oeed CO
be developed thet teflect this mix of inferemce
wschasiswes, vhich might isclude sechaaises thet caa be
iovoked by the kaowledge eagimeer or by the system as
part cf the prodles—selvisg process.

User shares imitiative

An sxpert system weeds to provide weys is which
the initiative for probles solving cem be shared with
the user rather thas beiag dictated by the system a8
in most presest expert systems. This iscludes
ensbling the user to presemt imput umsolicited and to
share in the decisiou-wsking process. Iaput comld
take place st critical points is the process, emabling
the user to suggest the optimsl seth to be followed
vhes the system is faced with s choice of paths.

The expert system must provide explissaciens to
the wser ia terms of the underlying physical ceuss.
Any sxplesstions sheuld tsks sccownt of the user's
level of kmowledge of the dommia, vhich cau be lesrmed
by the system through the wser isterface.

Vaslidation snd meistessacs of koowisdge

Present kaoviedge bases are still modest, ramgiag
from 200 to srownd 4,007 ruies, but with an sxpected
gToveh of up to sdny thoussnds of rules. Uevelopmast
of kaoviedge bases is & skilled task, vhile kaoviedge
engiveering is is its isfamcy. Comsequestly, .ules
may be gemersted thet give rise to imcomsistescy ot
incompletenss. is the kaovledge base, resulting ia
ervors, or st least s less chan optissl solutica, ia
any comclusion reachad by the operatiossl systes.
laconsistencies sre difficult to datect by & saswsl
reviev vith limited tools support, sad ia gesersl it
is mot poesible te escablish ceompleteness.

Any validstion process should thersfore cossider
bocth the consiscency and complecenass of the kaowledge
base. Consiscency covers rules that comflict (i.e.
rules vith sucuslly exclusive decision parts that cas
bs sstisfied st the sams Cime) and rvies that are
rodundant (i.s. vith decision parts CheC Rave the same
sffect). A further complicacion is that iscomsiscency
ney be relsted te the comtrol scrategy; Chus rules
which are cossistent veder s bresdthrfirst sesrch
scheme night be incomsistent wnes & depCh-Lirst scaeme
is used. Complecenses emsures that rules exist to
provide & solutien for all possibie situacioms.

It may prove peesidle to develop techmniques that
ppett Che ic reergsairsstion sad reafinemest of

the knoviedge base over cims snd that can lesre fres
experionce 18 cperstion.

Learning snd kaovliedge scquisicion

Techniques noed to be doveloped that Teduce the
tims cakes for kaovledge ssquisicion. Lmwpirical




asdals could poesibly be derived sutamstically,
parhape by seme inductive precess, frem the cowsal
updals of the problem area. This ecill leaves the
problem of kaswledge scquisition for cowsal nedels.
Ressarch into the precess of lesrning mey lead te
suitable techmiques being develeped.

The sesrch for mev architeczures

So far the article has omly comsidered the
challenges facing the software ¢esigmers. Ia parsllel
there is o% equal, if mot grescer, challenge facing
hardware designers in che sesrch for mew srchitecteres
Chat cem exploit the growing sveilability of kmowledge
systems. Presesnt gemerstios cowputers wse Vo Newmenn
style pr ing based on the sey isl ion of
program imstrwctions. This scyle, of course, iz
teflected in the nature of cowventicnal progresming.
What is weeded is procrssing based ou the parallel
execution of kmoviedge, esch piece of which is
independent yet may affect the solution of the problesm.

Systems sre becoming incressingly cemplex as
technelogy makes it poesidle to provide ssre sed
better fetures for business smd indwscry. This
complenity cas be vaswed is terws of the grawth ia the
sises of programs chat have bosn daveloped snd of the
density of tramsiscors o8 & chip. The mext gemerstiom
systens, slireody umdar development, vill offer evem
grester capabilities amd, for the first time, a scans
of msnaging this cowplexity weisg imtelligest systems
based on artificisl imcelligemece. Intelligest systems
vill eserge from this combimatien of hardware sad
seftwvare and the variows emsbliag techmologies.

Iruly istelligeat systems

Zxpert systems Ctechaology has slresdy adveaced to
the point st which it offers immovative amd
cost-effective solutions to s vide remge of imduscrial
problems. Over the sext decade, further improvemsats
in msthodologies, mev hardware srchitectures, s»d more
powertfnl softwsre will result is expert systems being
introdeced into slmoat all sreas whers expertise is
routinely applied.

Truly istelligeat systems, thet is, systems that
engble uws to intersct vith them st the sase level as
bumss interaction, vill provide & gstewsy to kaswledge
such as formsl education has dons up te the preseamt
dsy. The key differamce is that imcelligent systems
vill be cometsntly sveilable sources of kmowledge vwith
the sbility to sdept and filter che flev of kseviedge
80 88 to meet the needs of individuale threugheut
their lives. (Raprinced vith permissies fruoe

Computers_swd Peopls, Jamesry-Februsry 1987, pp. 12-18)

Vi. COWNPUTER EDUCATION

Computer literscy slso_is Africas schools

Several Africsn cowmtries sre developing
programmes for making the populstiocs cemputer
literste. The wost rscemt breskthroughs srs deing
made is Egypt snd Kemys, slthough other coumtries sre
slert to the prevlem. Proof of this lies ia the
sctions wadertaken in Burkiss Faso, Morocco awnd
Senegal for developing informatics in echools wich the
support of the Intergovarmmental Buress for
Informscice (IB1).

Loch Covermment is beceming incressingly sers
sware TROt compucter litersey is s vitsl meed for the
future development of the cowntry. Alaset every deoy
foreign foundations ars starting wp experimencal
infermetics progrowmss, mecvithscanding the
innumsrable problems that have to be eversems suwch
as: lesk of infrascruccures, ruluetsncs on the pert
of the tesching ocaff, local inadequacy of tochaical
support and, 180T but set least, cuitursl sdaptation
te Cechovlogical madale theught wp is s Vescers
onvirowmssac.
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Is Egypt last year the Esucation Mimiscry
promsted courses fer hets iR GicT » -wse.
Lacestly the Starabe computer oducatios pruject set up
sa iaferwetics study cestre for students equipped with
about &0 appie swd Sisclisir cempetera. [his project
ves ) d sloo thanks to a USELS0,000 fuading Ites
the Yast Gerusa Goveramest. MNoreover, aa associalios
of Egyptian teschers practisimg abroas supplied
50 Simclair computers To the Mis1SCTY WVAiCh then sav
to their imscallaciomn in 15 schools cthroughout the
coumtry.

ia adeition the Aga Xhan Acadamy of Msirodi,
based in GCemeva, included i1nformatics educatiom is its
curricwlum. It is also stwdyiag & plam to iatrodmce
sicrocompeter coursas ia schools i other developing
cowntries.

According to a UNESCO scudy, st least 18 private
schocly in Kenya have introduced computer use is the
school curriculus. In Sesegsl microcomputer use is
seen as s mesns of wpgreding school educatios sad,
backed by the ISl resgices! cesmtre, its disseminatioe
is being prometed. The une of Loge appropristely
teanslated isto the traditisnsl Semegslese laaguage
mekes it pessible to isprove the teachiag of
ssthematical snd lisguistic cescepts. Usder as
13I~spessered programms, &8 Olivetti mlé pcs have besn
installed is 11 high schools is Burkima Fase. Also is
Notocce as importast experisest fer iatrodeciag
infermatics imto primery sed seceadsry schoels has
boen started wp. (Bellecis IBIPRESS, 124,

12 april 1987) —

Vil. FACIONY AUTUMATION

Nanufscturing Automstios Protocol (MAP)

Masufacturiag indewstry is mow, for the first time
ever, dependest for its well-being o8 a techmelogy
which is estirely informstiom-orieated.

Cowputer—based systems sod the isformwcios which
drives thes nov determine the differssca betwesa
success and failere.

The extent of computerizstios is alrsady
self-evident. Is & recest desigs stwdy coverisg the
mechanicsl cugisesriag/mechiniag sector, ESFRIT
(Europesm Strategic Plasmning for Resesrch is
laformstion Techwology) ideatified tive spplicsation
avess for cemputsre:

Lesigs;

Productios esgiseering;
Preduction plesming;
nasufacturs; snd

Storage sad traasportatiom.

Paper is alresdy tottariai os ils lest legs as as
industrisl sedius of commumicatios. IaformsCion 1s
rapidly becoming eclectromic: versstile, imecastly
sccaseible snd communicable. 18M, for exsmple, has
90 per cent of 1ts engineering drevings sirsasy 1
digical form smd is sble to introduce design changes
isco the US, the UK and Jspaa vithisn 2é mours of
deciding on them.

Tor most comwpanise, howvever, there are otill
problems blocking the wey. Mot the least of chese is
the impracticsPility of slocting slectromic
informacion isto Che sort of coumwmicstiomns system
which Res growm up arteund paper.

Simee informetion is such s decisive fecter, it
follows chat che efficiemcy with which it is
gonesated, updaced, and sheve sl] compunicated, mwet
sloe de decisive.

Lfticioncy io impessille vitheut sn effective
infornecion flev betwwen fumctions, ond cerrvesnt
daco~flov pachs is mswvfscturisg fiswe ere extresely
tortuswe snd divisive,




At preseac, fragmeatatieos between the hey coupany
eperations is & ceriows predlem. Direct lisks batwees
commurcial sad shopfiocc sctivities are wowally minims)
or couspicwews by their sbeemce, and the wsmufacturing
operation hes complicsted mstisrs by imsdvertemtly
erecting darriers becvess computer—beved preduction
systeme and programmesle shopfleer equipment.

Computer-sided preduction wewally messms
propriecary syscese. These tend to be developed iz
isolation, with lictle or wo idvilicy &
systems developed by different supplisrs. Shopfleor
equipment suffers from the seme imcempecidilicy.
Computer-controlled machine toels, linked together to
perform s specific predection task (ssy, as part of s
flexidle sgnufacturing syscem), wsuwally form 'islands
of setomatios’ - cells which stsy stwdvoraly
self-contained, incspable of commmaicsting vith other
cells.

Ia comtrast, the aim of comaputer imtegrated
nensfecturing (CIN) is te mssh together every
departusat sud every sctivity vichia depsrtmwsats.
Externall;, swb-centracters, suppliers, and where
peesible custemars, will be sucked ints the
istegratieon by mesne of compatible informstion flews.

It vas becawee ne existing system had the sort of
waiversality required for istegrstiem that Gemeral
Jdotors begam o0 werk tewerds & waiversally sccepted
commwnicstions systes to which amy make of
programmeble device could be essily stamdardized.

By the end of the 19708 O fownmd itself with
20,000 programmsble costrollers, 1,000 rsbots, and
over 40,000 incelligesnt devices is wee im its
wasufacturing eperstion. Omly 12 per ceat of sll this
vas capeble of commumicatiang beyond the limics of its
ows 'islend of smtomstion’. The compssy tharsfore
gsthered together represeatscives frem its owm
divisiovs and frem its suppliers, amd set wp s task
force to develop an indepondent computsr sstwork
protocol capeble of crestiag and swstsiming a trwe
wslti-vendor savirewmest ea the sheopfleocr - the
Nanufacturing Autemstion Pretscel (NAP).

Progress since then has boon rapid. G has
intreduced YAP inte sll mev or refurbished plant, and
is sov plamsiag te extend the system to all ite
nesufacturing facilities.

Tha fowndation for MAP wee laid ss far back
as 1978, vhen the Incernstisnsl Stemdsrds Orgamisstion
i d its s layer Resferemce Wedel for Opes
Systoms lstercemmection (OSI): the scart of s messive
initiative to provide etandarde fer sll aspects of
dats communicstions. Consequently MAP, which is besed
on the OS] wedel, net enly provides s commsmications
systew for the factery o we mov forsses it; it slse
enoures competibility vith the move discaat future.

The 0S1 srchitecturs is leyered ~ orgeniszed s
hieratehy of imdpendent, but supportive, fumetionsl
ievels. This splitting sllows each fwaction to be
mede 'traneperent’ (i.s., stterly wasvers snd
1ndependent of cthe existence of the others), amd o0
ensbles amy layer te be wodified (e.g5., wpdaced)
vitheut disturbing the others.

Loch node (for exemple, s computer, & terminsl, o
shopfloor davice) on the WCwoTk 15 oquipped vith
leyers, snd coch layer plays its pert is ésts tremefer
by odharing te the rulas of ite ewm prececel,
conmunicating, of course, only with its alter ege (icte
so~called 'peer’) in the nede seading or recsiviag the
daca.

The only direct link betveen nedes is the sctusl
netwerk csbls, which ssch node sscesses st Layer Owe:
but vichia the nedes there are interfesee betweee the
layers vhich allew thes to sccept, presses ond pese o8
dats duriag o cremsfor.
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Seo the dats tramsfer is reuted frem Layer Seves
(the weer level) dowm te Layer Ome ot the trsmsmitting
usde. thesce aleug the setwerk te Layer Ome at CThe
receiving apde; and fimally frem Layer Ome wp to
Layer Seven (the weer). Correspendiag layers
comms.:cste with eech sther by the same rewts.

At the tramsmictisg sede. the message imitiated
st Layer Sevea is passed dowvm frem lsyer to layer,
each layer sdeing coatrel informatios if seesed., and
behaviag i accerdamce vith ceatrol isforwscion from
1ts peer in the receiviag mede. At Layer Oms, Che
SNessge geas on to Che cadle.

AT Ihe recsiviag msde the procedure is ceverses.
On ity wpward peth, ssch of the itams of coetrol
information stops ac 1Cs appropriste layer, amd the
asssage itself is passed om uwp to Laver Seves.

FeacCionslly, the seves layers sre woually
divided into twe groups: lewer (Lsyers Owe to Fouwr)
asd higher (Layers Five to Seves). The lower layers'
Job is to get tha dats fres systes te system vithest
errers, lesses or distertisn. The sephisticated
work = isterpretiang the dsts stresm amd presestisg it
to the wser ia o intslligible snd weable foem - is
dons by the wpper lsyers emce the dota reaches its
dastination.

A commmicatisns seiverk built te the cemplets
sev.a—layer MAP specificaciss is wswally called s full
MAP system. It has cems wmder criticism es twe peists:

- The relatively high cost of the dreadbend
technology specified feor che metwerk at
Layer Oms is regsrded as prehidbicive fer
sews spplicstioms;

- The sevem—laysr rosts mekes dsta trsasfer
too slov for eparstions which are
Came-critical.

The first cricicism has Le# Co the deveiopmesnt of
Carvierband MAP - & versise vith & simpler and chesper
techaology at Level Ome, but othetvise wachsaged fros
full MAP. Sisce carrierbasd is & cas—chemssl
techoology, sad breeddand is multi-chessslled, the
substitution is 8ot vithowt its ssctifices.

Two MAP medificacions hsve bees develeped to cope
vith time=criticsl dats tramssfsr. Oume is MAP enhgaced
performsnce srehitecture (MAP/LPA) the ocher WinilAP.
A MAP/EPA neds is 8 dual-architecturs device,
iscorporsting s full MAP versies om cue side, snd o
so=called 'collapeed architectuse’ version (comsisting
selely of Layers Ome, Two sed Seves) en the other.

The node con tharefore switeh te eizher of tweo
coumvaicetion paths. The seves—isyer side sllows it
to communicats a8 wowsl wvith ocher full MAP sedes, and
the collapsed=srchitecture side gives very rapid
sccess to like nodes, provided thay ars on the sams
negvork segment.

RiniMAP has omly che three-layer archilecCure ss
os the collspsed-srchitecture side of s MAP/LPA node.
i1t cherefore sllows rapis dats crassfer, but, seing
iscapable of open-systes commwmicacios, 10 met 8
OSl-compatidie davice, and a5 such Canmot access
devices vith & sevewn-laysr srcmitecture. It cam, of
Course, COUBNRICECS Vith like nodes on Che sams
setverk segmest, iscluding the cellapsed-architecture
sise of & MAP/EPA mede. 1t could thereiore uee o
HAP/EPA nese te guie access Lo other NiniMAY nedss o8
s full MAP metwverik, Chough it might need the help of o
router Co 60 Chis,

All this raises the questise of where to wse full
MAP amd wheTe iks varismis. AL presest:

- Tull MAP prevides & factery-vide
commwaications spine is the asnufscturing
and Pt rel isduecries;




- Carrierbasd WAP provides 2 cell-lewsl

commwaicstions system is asasfeccuriag
isdustry; ead

- MiniMAP sad WAP/EPA co—exist ea the same
sstvork, predemissstly fer tims—critical
operations ia the precees imdustries.

Techaical amd Office Pretocel (TOP) dees for The
office snd design guvirowmeats vhat MAP does for che
masufactering sector. Like MAP it is base¢ on the OSI
sevee—lisyer architecturz, and for most of the lavers
it wses the same specificaticms se MAP. The main
difference is is Layer Owe = the physical mediwa.
woes a bProsdbend toksw—passisg bus system. TOP
employs & baseband ‘ceatention’ systes - CRMA/CD
(Carrier Semee Multiple Access/Collision Detect).

mr

A joint MAP/TOP Sceering Committee is emsuring
that the two protocols develop hend in hand and to
mutusl advancage.

So vhat sert of fectory emvirommest is MAP
dasigned to fit iato?

The sutsasted fectory of the sear future cas be
sedelled as three tiers: the csll, the ares, smdé the
factery. For service is this esavirommeat, sa
integrated comsumicstions metvork will heve to meet
four basic requirements st esch of the thres levels.
It will have co:

- Be able to cope vith sslti-veador wsers
(i.e., be capable of sarviciag differesc
uskes of equipment);

- Be fast amough to emable comtrol to be
exarted in resl Cime -~ smythiag from soving
s robot srm to rescheduling the faectory;

- Hsve the cspecity to hemdle sll the
informatios seeded te fulfil the femctioms
demsnded of it; ond

- Be reasomsbly priced.

AT the base of the hisrarchy is the cell, which
consiets of a growp of programmable devicss opersting
together to perform s well-defined fumction wader the
suparvision of s call-comctrel cemputer. 1t could, for
exsmple, cousist of ome or more metal-cuttiag mechises
suppetried by robots, sutomstic feeds, wash baths,

ete.; or s metal-bending mechise vith seupport
equipment; or s wvait in s flexible msmufacturing
systes.

The cell controller oversess the work and
orgenizes say ad juscuents seeded o8 s resslt of
internsl melfwnctions (s.g., s rebet issecurscy) or
external infleences (s.g5. an issgructies, eor the
non~arrival of work wmaterial). Dsta flow vithin :Zhe
cell will, of course, differ is dagres or kind fros
that st sres or factory level.

Dats flov can be defined ia terws of espeed,
messege size, system sophistication snd (Cskimg che OSI
sevew-layer srchitecture as a cricerion)
functionslicy. Ow this basis the cell's requiremsnts
are: high speed, to sllov the cell controller to resct
to, snd correct, potentislly critical comditions; &
sessage size limited to emel]l infermetiom or comtrol
mesesges; snd comprehensive femctionslity, so ss to
sllew spplicstion seftware teo commwaicsts.

The ares is s number of celle vith relaced
funccions in the mechenical or electricsl emginesring
fields (osy, metslecutting, sssembly, imspectien). It
is oquipped teo preduce semi-menufactured goeds or
sub=gosomblios. The equivalent is the
PrOSEsI-Sngineering socter would Yo o growping of
sequential sad relsted stages in the presess osystem.
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The sres ceatreller weasges the whele operatiss. Lts
dace-flov requiremeants are Righ speed, fer sliective
csmtrel; & larger mmosags sise tham ot cell level;
mltiple commmmications, with dsts liaks supplemsated
by voice, vieee, security amd momiteciag facilities;
and couprenetsive fuactiemality cateriag for
CONMSRLCSC100S betueen progtemmsdle davices.

The factory coutroller co~ordimstes the work of
the aress. Limked to dasign, steck coatrol amd tne
factory's commercisl activities, it implements say
factorv-vide chasges demanded by, ssy, desigen
modificacions or mev orders. lts daca~flew
requiremencs sre high speed for saximws respomse; o
large message size, typical of that meeded for desigs
or swalysis; possible limks to co-eperatiang sites, ot
specialist fecilities, om the corporste setwork; and
very comprebemsive fumctiemality to cater for the viee
variety of casxs.

Applying MAP to these differest hierarchical
levels msans selecting a vsriety of solutioas.

For imtrs—cell commwnications thers are three
questions to ssk:

- How mmch is it geimg te ceet te istarface
davices puLers, tesls, rebots,
etc.) to the astwork!? )

- Doss the cell have amy time—critical
tumctions?

- Do you weed say form of iatrs~csll
commsaicstion other thas for data
interchange?

At cell lavel, a data metvork cepsble of
interlisking the devices operstinag is the cell is
ususlly all that is needed; voice ssd video lLimks
vill normelly be orgamized st arsa level. But which
of the MA? optioms do you wsel

Carrierband MAP hse the same fwactiomality ae
full MAP, snd is chesper; 80 usisg the full bresdbamd
specificatios is poiscless ualess you meed the extrs
commpnicatios cheamels which go with it. If chere is
a tise=critical requiresest, the best option is Co wee
s NisiMAP system if the devices do w0t meed to
commwmicate owtside their local setwork, asd s MAP/EFA
systes if chey do.

i1t s proprietsry mstwork lor iatrs=cell
commuBic stions is already im plece, a gateowey will be
nesded .o link it Lo the sres—level full MAP systes.
But prapers for difficuities is gsttiag i1msCrectoas
tutough the goteway if che preprietary systes doess’t
have the sams fumctienality as MAP.

At stes level thiags are simpler. Full MAP s
the omnly viable optios. The cells, snd asy other
disCinct functionsl units such as sutostores sad
sutomated guided vehicle systems, vill be linxed to
the network by Che appropriste interfaces. The ares
concroller msy itself sct ss the imcerface o factory
level.

At fsctory level, a bridge or s router vill lisk
TOP to MAP. For asccess to other sites in the company
organization as weli, s gatewsy to s vide~arss setwork
csn be used.

The sbove model is met Tthe enly eedel tor o
fsctory-vide commuwaicsticas systen. But it has owe
thing is commen vith sl] the others: it serves to
cmphasise The contrest betwees whet sctually exiscs in
sest factories today, snd wRet wuwst exist 8¢ »
prelisinary te CIN. Obvieusly, with this serc of
contrast, meost firms sre set geirng Lo cesvert to Mal
in one fell ewvoep; weet firws vill 'sagrace’ cowards
iagegracies.




(Source: Eagimeering, March 1987)

A full ramge of MAP-cempetible predeucts will met
spring frem the equipment seppliers evernight, se
coupeniss have the opportuaity te get vesdy for vhem
they do emerge. Start with the limks: the physical
sstwerk sad the intsrfaces.

For exswple, wvhes s mev plant is built, or = old
ooe rvefurbished, brecddend co~axisl cable should be
inscalled. This will provide the besic imfrastrectute
for MAP withowt affecting existing comswaicezions
services ~ mlci-peint liaks amd propristsry metweriks,
for exswple.

And, sisce :stegration of MAP snd mow-MAP sysCems
is sers te losm large in the wptake of MAP techmology,
the gateveys sad attachmemts svailable for cemmecting
non-MAP systems sad devices tc NAP wetworks shouid be
used vherever possible.

Ge ys will, with dowbt, be with ws for s
long time te come ~ if only as imterfaces to
systews co-sxisting wvith MAP; for example, sen-iAP
sub~sets offering specislist services, very
low=cost devices for which MAP istarfsces msy mever
be cost-effective; eor vide~sres sstwerks sad PRX
systems. A crwcisl questiom te ask thersfore is
whether it is better to place devices directly esto
the MAP mecwerk vis s MAF imterfsce (but with che
likelihood of haviag te write seftwere te lisk iate
particular applicstion pregrams), or to wee
gatewvays sad the much simpler attarhments which
they perwmit.

The time vill coms vhen othervise—sslesble items
of ssavfscturic  equipmest will mot find s market
unless equippe with & osuitable MAP imterfsce. The
lack of s home—based test centre vith facilities for
developing snd testing MAP-compatible products could
therefore handicsp UK firws ia demsstic smd world
markets.

To help fill chis gap, the Depertmest of Trade
and Lodustry is supportiag work om s tange of test
fecilitios which, whes in full operstiem, vwill offer
the folloving services:

- Formal conformsnce testisg;
Incer—eparability tescing;
Consultasey;
Informetion;

Iaviromments in which nev users ces 'cut

their teath’;

Seftvers developmont;

Acceptancs tastiag;
Line/astwerk ssuiter owpply:

A preduct-development tast bed;

- Irainisg.

The Netverkisg Cestre ot Nemsl Nempoteed is
slresdy werking es s twer-stage developasnt
which vill lesd co the estsblishmest of & full
seven—layer cesformsace-testiag servica. Iafermstiss
on other aspects is svgilable fres the ConCestrs,
PERA, Neltes MNewdray.

(This article uwumuwucu. [
comprebensive aad resdsd ¢ guwide €0 ,» Vritten sad
prepared by Eric Morgem, ot the Departusacr of Irade
and laduscry. Ceopies of the boskliet are svailadle
froa ConCentre, PERA, Meites Nowbtsy, Leircsstershirs
1213 OPs). (Eagisseriag, Masch [987)

Jotsl fsctory sutemection esgimesrisg

Chiyeda Chemical Lagisseriag & Cemetruction has
intreduced techmelegy for factery sutemstiss amd tebet
sisulacors frem ASI (Simslstien, Inc.) of the US. The
Jepamese compeny hss actively participeted is food
plancs sad fectory astemstion engisesting epsratisee.
Furtheruers, the compeny has completed s factery
sutemstion techmology cestre previded vith s pilet
plaat at its Kewssski werhs. ASI, with its bess is
Utsh, has beon oagaged ia simulatiss services, fectery
sutomscion comsvlting snd softwars develepmsat. The
Amsricas compesy has rich experiesce is sote thas
S00 csses invelving mais sutomsdile factories and
electric machissry sessembly factories ia the US.

The factory sutomstios sisulators from ASl which
wvers iacroduced by Chiyods have fuactioss lackiag is
the cosvenciosal simulstors. For imstance, they can
simulste sutomstic varshouses, uUMRARSed CALTIETS,
cenveyers, ané other meterisil~haandling machisery seé
equipmsac, robets and machine toels, by medelling
using & simple srmmlaciron langwage. La sdeicien, che
results rse be sean o8 Che graphic computer
thros=simensionslly. The factory sutemscios
simulacer, which cas simulste large~scoale complex
production precesses, cas sccurately rvespess co
syotoms whose Operstien scale varies accordiag Co
tims. Messwhile the reobet sisuleter ces desigs sad
simulste visuslly synemic machisery slemsats such oo
rebets snd sutemacic machines, sad cas be weed is s
forn issorpersted inte the factory sutemscion
sisslation. Dy istreducisg these siuslaters, it will
be possible te simulate verious operstios conditions
vefore the conecruccion of & nov plant, and te
diagnese existing plents.




Chiyods Chamical Esgimeering & Cowstructien has
completsd & foctery sutemstion techeslegy cemtrs st
its Kawseeki werks is evder te better respend te
woers' meeds. This cemtre comsists of (1) & mechiming
centre with BC lathes, (2) an sstemstic asssembly lise
conpesed of variews rob snd a yer lime,

(3) ssscuremsat experiment facilities coupeeed of
wackinery seesursment and clectreaic sessurement
facilities, amd (&) o 32-bir minicempurer, & 16-dit
petsenal cenputer, s programmeble ceatreller, snd a
LAN commecting them.

. The factery sutemstion tecamslegy cescrs, where
varisss experiments es f[ectory astemstiss are
possidle, is ve desigued Chat experissst is peesidle
89 & systes by commecting these wschines end
equipngnt. Tescs sn the commection of variems
nachises snd equipment preduced by differest
manufscturers vill become s impertant rele of che
experimant fscilities. Chiyods vill wee this fsctory
sutenstion techaslegy ceatre for prier imepectisa of
esers’ plans, snd alee trial ssaufecture and tests
siming st tecal facrery setemstieon in the
sseenbly/precessiag induscry, the food indwetry ond
goods distributisn. (Chemical and Laginesring News,

December 1986)

Ihe - setsnstion of ssmufacturing is Esrepe

The Lurtoposn isdustry has alee put ewt the first
prototype of whet is desCined to bocome the stamdsrd
of che future sutonstic masufsctsring slong the limes
of the Amsricen WAP.

The practical spplicstien of the mev pretocel has
shown thst it is capshle of istagratiag the computers
SPS-7 of Bull, Tarses 35 of Nixderf, W60 of Olivecci,
snd N0 of Siemsms. All of thes are linked wp To o
robetized systes for ideding end wmlesding geeds
which, wsing ¢ lecs]l commmmications matwerk, istsrsct
vith ga sutemsted sysces for their tramspert.

Thirteer Curoposn isdustries participated im the
research project os the commwaicatiss mstwerk fer
sssufecturing spplications (CMA) which was started wp
sbout tvo yssrs age as part of the Esprit programms -
some of them is the reole of wsamfscturers sad others
of petential wsers of the CWMA, for exsmople:
Aeritslia, Bell, Llf, Wixderf, Olivecti, Sismens, etc.

The first five levels of the MAP were weed for
setting wp the mev Europssa QA protecel. The MAP
(Memufacturiag Autemstion Protecel) wes lawached s fev
yssts sge by the resesarch contre of Gesmers] Meters.
The insercien of MAP in the OS] commmicetions
protecol, the odhesios of hundreds of firms, beth
producers of infermacics eqipmeat - DEC, WP, JDNM,
nogerols, etc., and users: Beeing, Kedek, Leckheed,
etc., has resulted in the MAP decswing ia fact s
standard for menufscturiag sutsasties.

The firet imduscrial level applications of the
Europesn protocol vill come asbewt very shortly ia the
production of Sritish Agrospace's ssromauticsl
equipment. A furthar experimsnt vill be starced wp
alee in Aericalis emd is echer imswstrisl cescres.

The main sis of the CWMA project is cthat of
becoming part in the maar [uture of the Amsricas
stondard whew this is fuily defined. 1a the face of
this chsllangs, the Lurepesas are werkiag tewerds
develeoping the lsst ph of the pr 1 se as mot
€O efTrive st comerrev s technolegy waprepared sed
behind the eothers.

Thete is is fect the groviag danger chat the
firme, bogged dovm by legisletive previciens ond

rules which sre not howsgenoeus, sey find chemeelves
tomorvov out of the internacions] merkec. It shewld alse
be comsidered that in the preduction sutematies secter
there is on srwnal groweh rate of 10-13 per cent in resl
cerms. This is an ecsasien therefers that canmet be
missed. (Byllecin IBIPRESS Ne. 126, 3 May 1987)

Flexibility is car msmufecture

Tne renge of autemstive applicstiens for jeiated
robots of three or more szes capadility cectiawes te
grov. Se dees the versatility of the robots. That
auch wes obviews frem a visit to oae of Ewrope's
lesding robec mamsfactursrs, KUKA.

This Cearwam compasy of 2,U0N people durids
cransier lines, sseembly has amd welding oystems sad
1aguscrial rebecs. Llts augederg plast lies detween
Mesich amd Stullgart, 1 Cthe meart of Germamy's
Sutomoblie COMNLTY. 30 1t'S 30 sufprise CRat
sutomnzive assenily has nfleenced the vey Kika has
developead.

lo return, KUKA's commitmwest to rsbotics
development, like chat of ether msjer rovot burleers,
hss dome mwch to enhance flexidility ia car
menufacture - particslarly in the weld assesdly of
body compoesats ... Today's swtomsted trassfer
sssembly lLises must be cspeble of ramdem or smll
batch preduction of mete then ome versies of car or
conponent, each vith several variasts.

Mot is it ealy sutessbile makers that bemefit
from the robet's programmedilicty sad flexibilicy.
NHemy other industries stsad te gsis frem rebets which
are flexible emsugh to perfors s variety of ebs, and
sdvanced eseugh to weork wawetched ia veriable
esvirsumssts. They gzaia, tee, frem the rebet
builder’'s sbility to mssufacture is questitiss thac
make their preduwcts cost sffective for smaller weers.
KUKA, in fscc, builds between 800 aad
1,000 rovecs/year with paylesds fres eight te 100 kg.

The sutowobile mshar is the soet demsading of
sutomstion users. Asd vith tebots he meeds wasttseded
reliability combined victh & flexidility that permits o
tapid prodect change~ever. The large susber of rodocs
vsed os wveldiag Limes ceatribuces greatly to the
levels of flexibility, but their use iz such wsmbers
alsc demsads Chat eschk rodet has 2 high level of
operational relisbility.

An equally importsat rsliability aspect cemceras
haviag robots techaically capable of doing the job.
There are seversl idescifisble directioss of
developuent is sstomobile sssembly. Chief ars the
complex trackiag tasks swch as weldiag safety criticsl
or filler sesms and the spplicsties of seslsst sed
sdhesives; aad the performing of twe or more
sonstinmes dissimilar tseks threwgh cheaging end
affectors (grippers, tools or hands) and pewer
supplias. .

For costinueus eperstiess such as shiglded src
weldiang or the lsyisg of adhesives, the isevitadle
conp to~conp varistions ins sess and edge
positions, 8s & result of precediag operstioms or open
tolersnce vork-piecs locaCios or eves temperaCure
changes, sakss it impractical to use off-lioe or tesch
sschods of programming COOOL mOVessuCs. sslisdle
methods of oo-lime sess trackisg are, therefors,

isl for ies,

KUKA hes put much effort 1sco developiag lLeser
sensors attsched Co the Tobot close to Che welding
coreh of dispemser. Ome Cype, for sess start locstien
and trackisg, uses s vesvisg laser beam which ecams
15 me sctess cthe ares of seam, deflactes left snd
right chrough 20° by s mscor-drives mirrer. Distssces
sre messured by triamgulstion with tme sa¢ of &
sicroprecessor.

Wich scamming st 10 sweeps/sec., s maxiowm of
256 picture cloments sre used te lecate ihe exset
centre of the sean. The redet cosciswes to e guided
by the senser as it wvelds et disp The
cOmBURIcACEs sny devisCies te the rebet contreller vis
s computer. Latersl smd height errers, s» well as
joint velums, can be detected sné weed Co cortrect
Tobet metion ond wuld depesition rates.




Antomsting contimuens shiclded arc welding alsc
deponds on s sat feed of wire te the weld sres,
"0t alueys e3sy whes oofC or twdular vire is weed or
where the vire is kimked or its qualicy sad hardmess
is likaly to vary. KUEA's smewver is te apply the
push~pull prisciple, vich the vire being pushed ond
pulled chrough ot che sema cime. This gives arc- amd
sputtar—free walds snd comsistent positiomal accerscy
of che seam ...

(Machiserv amd productios
c_“imrg' . PP. 4343, & Narca l;‘”

Development of sn sdvanced memmfocturiag cell

The followiag srricle which was writtem by Che
Read of the Depsrtmenc of Emgineering Techmology,
Dublia, Ireland descrides a3 svstem iategratimg sowe of
the most advanced mamufscturing and msterials hamdling
systems into a flexible handling cell. The srcticle is
sdéressed to Irish incuscry but wey be of imcerest to
others, too.

CAD: Competer Aided Design

CAlM: Cowputar Aided Namufacture
CWC: Computer Wemgrical Cemtrul
ACY: Astematically Cuided Vehicle
M™MS: Flexible Monsfaccuring System
QC: Quality Cemtrel

The cell in the prodection wait is s fully
istegrated CAD/CAM system vhich was developed vith
pertisl funding frem Airmotive Irelsmd Ltd. The
mlti-weer CAD system is capsble of producimg vorkiag
dtavings sed cemducting design smslysis vis & finite
clement software suite. It is alee capatle of solid
wodelling amslysis and it cam g ate the Y
CHC dats for comduwcting msechiniag operatioces vithout
wanssl intervention. Briefly, the flexible cell is
comprised of a COC milling mechise and lathe (both of
vhich may be opersted directly from the CAD system), s
Pume robot, which services boch mechines, seversl
assenbly vobols emd an sutomsted msterials hamdling
system. The sutometed meterials hamdliiag sysCes is in
essence an AGCY, loeded snd unloaded by variows
robots. This msxisises cell preduction asd
flexibility. As o result of cthis smd other high=tech
developments the college mov provides stwdemts vith
wnequalled "honds=en’ experience of state-ofi=the=srt
techwnologies.

Apart from the cell’s tesching role demomstratisn
of cthese developmeats to industry should stimulste
interest snd imvestwent is this type of techeclegy.

It is eavissged chat the complete syscem be sccessidle
to sayows iatarested in CAM, CAD or both combised. By
encouraging coupsny imvolvement the College should
gsin valuable induotrial feedbeck which will be of
graat bemafit is formslatiag course structures emd
student projects. In the fisal ssslysis our success
is echieviag this vill be gauged by the demerd frem
industry for stwdents vith this typs of expertise.
Company isvolvement is cesgral to heviag thise
expertise cspitalized in Lrelsmd. AL the hasrt of the
sdvanced manufscturisg ladorscory comtainiag Che
flexible menufaccuring syscem (MMS) 1s the wmsterials
hendling system. The primsry msterials hamdling
system consists of s single wire guided vehicle. The
sutomscically guided vehicle (AGV) trsmsporce psllets
of component parce smd tools to the machining cell,
sod it shuttles pallets of mechised parts to the
sutomstic sssembly or QC ares. The AGV slso moves
complated asssemblies to Che OC sres.

The secondsry handling eyecen is compesed of o
sunber of industrial robocs. AL the mechining cell o
Pums 762 b6-anis Tebet loads weamechimed parcs ento o
Deckal FP2 NC CNHC milling mechime. These parts are
sscuted by & custow~duilt sutometic clamping devics.
Naghined perts ave remeved by Che Puas ond pessed Co
the sutemstic sseembly srea, er periedically they geo
to the sutemstic QC sene for inspectiss vis Che AGY.
At the asutemetic sessembly sres s series of gravicy
fesders, bov] fooders snd 5 power scrowdriver work in
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tandem vith s Scara ceafiguratien sesesbly redec te
preduce & veriety of product sssemblics. Auctemstic
test end QC is carTied out by s computer comtrolled
J-gxis measuriang mechine. Parts are lesded aad¢
walesded by 8 single Tequipmmat laboratery redot.

The FMS is coatrolles and supervised by 2 single
Compaq )86 32-91t compucer waile the Puma 78l oGV ans
Deckel sre progreammed vis direct mmericsl costrol.
The FMS is capadle of produciag s large sumber of
component parts smd s variety of full or
sub-assemblies. The centrol of cthe weterisls hamdling
systes allows for part comtrol ame routiag as well as
AGV re-routimg is the case of product chaage or
esecrgency. PFarts To be produced witkis the FNS are
designed o the FMS CAD/CAM systes with WC part
programs beaing developed via customized POSC~processor
software and dowmloaded sutomatically to the CNS
machine. The secoms phsee of development wili see the
purchase of an sutomstic machimery cesCre asd Che
developnent of an electru~discharge machining
facility. These will de imtegrated into the existing
FMS sad handling systea.

A sumbetr ¢f studemt projects have been wndertsken
sad these exampl3s stTess the practicsal msture of
their werk.,

Digicsl image shape detection

This project comsisted of ss isvestigatios iste,
sad che application of, petterm recoguition sad image
snslysis techamiques to the field of isdwstrial
setomation. Usiag semicondwctor techmology, & solid
sgate camets wvas desigaed and coustructed employing &
scansed limssr array of photodicdas. This camsrs
forwed tre 'eyes’ of s wodular visioe systes
comsist ag of the cemsra, coatrol electromics, aad a
PET micro~computer [or costrol asd sigsal processisg.
The system allowed for sccurate dimensional samalysis
of compoments, cogetber with the ability to
graphicslly display the compomsats os screem. Uigital
image semsiag is being further ¢eveloped as part of s
finsl yesr project.

Solution to pallet emtry/exit provies

This project wes csrrisd out is conjumetios with
Ryster A "omsted Nandling Limicted. It imvestigated
the prodb =s sssocisted with sutomatic psllet trucks
vhes aek ng entries isto, or exits from, empcy or
lightly iceded pallecs. Ia particular, losd vheele ea
pallet trucks cometises have difficulty mowacing the
boctos pallet bosrds, especislly if the pallet is
empt>. Possible solutions to the prodbles vers
isvestigated. Ome solutiomn was selected asd o
demoustration model was built. Modificatioms wers
wsde during modal sssembly which evestuslly led to o
sev polucion to the psllet estry prodlem. This
isvoived coumter—bslamciang the forks of the psllet
truck sod retracting Che losd whegls. ls this way the
palleac’'s losd wheels were lifted over the bottos
pasllec bosrds snd so could ot push or puil ths paileg
stound the floor.

A general~purposs rodbotic syscea

This projecc comsisted of Che dasigs and
cosstrucCion of & low—cost imduecrisl rodot syetes.
The system cousistes of three sain eclemsnts.

(a) The sccusl mechamical rovoc;

(») The electromic herdware;

(c) The computer snd sesocisted software.
The Todbot wves povered by & hydro—pseusetic

cireuit, is which low=pressures hydraulic eil paseses
through prewmstic couponents. The sleccronic herdware
consisted of ¢ decndar which slloved dats to de
inpucted and outputted f[rem Che computer, snd o




feedback sachanise to ceatrol the amm. The roboC was
controlled frem sa Amstrad Micro-Computer. The
seftware comsisted of:

):. An sdaptive bdasic pregrsm, whick wes wsed for
gmtr.i.-g and outputting data o» well as calculating
joint sagles asd so on.

2. A machime code progrem which csacrolled the smm
while it wae moving.

Tests were cerried out o che built systes
imdicating repestability errors of less cthaa 1| mn and
periormance compared favoursbly with mesy commercisl
tobots.

Comouterized stability cestimg MNvster high Life
turetet trucks

The truck is & marrovw asisle high~density storage
vehicle guided by either rail or wire. The dominanc
characteristics sre high stacking (12.0 ), marrov
base wideh (1.6 w) and 1’ rotstion of losd to
service both sides of the racks. The performeace of
the machine is Chus limited by its isheremt
scability. All stadility optioms of the choses Crtwrk
vere modelled on a computer (IBM PC) and the Zruck was
put chrough s series of tests for the relevaat cowatry
of destination. The accutscy of the program vas
backed wp by extemsive trwck stability tests formsted
by swuch bedies as FEN ia Lurope and ANSI, ITA ia the
us.

Astomsted guided wehicles

Astomated guided vehicles svailable to industry
ste limited in scope because they either follow
signsls emitted by & buried guide vire or a
fleorescent lime painted om the surface of the floor.
The project investigsted the possibility of bduiiding a
prototype ACY which cas travel wnder the guidamce of
o imbogrd cowpeter programmed to guide the vehicle on
predaterningd psthe. It directed the vehiclie to move
s set distance before chaaging directios as regquired.
To do this it was mecessary to msasure the distamce
travelled by the vehicle sad to previde feadbeck to
the computer for purposes of cemtrcl. A Commodore &b
computetr wes wsed for cemtrol amd scepper moters
provided motion wvhers distance travelled could be
controlled sccurstely by pulsing. Feedback wes
provided by msans of optical escoders e the undrives
wheels. To steer the vehicle, two sceppar sotors were
used 88 it is poesidble to drive thes isdependencly and
st differenc spoeds. (Techaology Ireland, Mer=h 1987

¥1I1i. COUWTEY REPORTS
Asvstrelis

Survey of softvare ssles

Softvare sales for 1985-1986 were 3600 sillion
snd are growing an sversge of 50 per cent/yesr sbove
the growth rate of 1983-1984, sccording to survey
regpondents in s etudy of the imdustry comducted by
the Ministry for Ladustry, Techmology snd Commsccs.
The industry smploys sbout 16,500 people. Prosuct
exporcs in 1985-1986 accounted for 10 per cemt of
sales and the merket is expected to incresee
significantly in 1966-1987. Soms 78 per cemt of the
respondents reperted develeping, is Australis,
softvare or hardvare for multiple sales, licemes or
lesss. Developmant expenditure ia 1985~1986 wvas
$67 sillion end this is expected te rise 28 per cemc
to $85.5 wmillion is 1986-1987., Hovever, limited
knoviesdge of eversese msrkets snd lack of fimancing
are hindering sxpor: growth. Other prodlems is the
indusery include laek of extermsl fimsmcing for
exponsion snd sveilsdilicy of skilled werkers.
(dricroh Business, 16 Jeausry 1987, p. 16)

Onap dssi1ze coets cut

Quip design costs have been slashed by WU per
cent by sn Auatraliss chip desige company,
lacernationsl Chip Dasige (ISD). The company is set
to effer its cut=price services is the Uaited States
sod Europe wander the directioa of & newly appointed
high=povered sensgement tess.

ISD nas recemtly sppointed s mev managing
directer Laird Varzaly, trow Califormia-based Advanced
laternational. The compemy's biggest scoop »0 far 1s
the appointment of Steve Wormiask, the co-founder of
Apple, to its board last momth.

Varzaly says his compasy 1s sble to design at a
fraction of the cost of other companies. “We have
virtually no overhesds and the Australisn aollar is so
low thet iz 1s ridiculous.”

IS0 will be holding & series of techoical
presentations al Middlesex Polytechaic starting o
18 nay to istrocwce itself to the UK sarket.
(Electromics Weekly, 18 March 19%87)

Brazil

Brazil expects preseure sgaimst its draft lav os
[] Yare

Every software produwct, ia order for it to be
narketed im Brazil, will heve to be rvegistered is &
sgparate book of the special infermstics secretary whe
thes classifies it ia the sppropriste category,
depeuding on vhether it is of foreigs, sstiosal or
joint production. The draft law will mot establish
differences as regards these subdivisiosa, ia the
protection of copyright; however it stipulstss chat
in ovder for s progras to be registered, it must be
proven that Do other operstiomally equivslemt progras
is produced ia the cowntry by & saticeal compsony.

The registration of programs vill suthorise
foreign compasies to distribute omly thoee versions
which cas be processed o8 equipsesat markeced is the
country. The costrascts for msrketing progrems becween
Brazilian and foreiga cowpasies vill heve to de
spproved by the competest sutborities, sad the
sstional compasy which isports the 1al will ulse
be required Co make iavestmsacs ia the field of
reseasch sad eeveiopment of mev prosucts. 1The special
informatics secretary will be able to suthorise the
importscion of s simgle copy for tme exclusive wse of
its end user.

Brazil, vhose market protectios policy for
computer squipmest is sacoveteriag stromg oppositios
from the Umited States, expects thst ite drsfr law,
vhich sorsover seeks to foeter productios is this
fisld, vill be cricicizsed both matiomally sed sbroed.
The Secretary Genersl of the Mimistry of Science and
Technology, Nr. L. Contiaho, saticipsting Chis
criticiss, ss1d Chat the draft lav vill not isolace
the country fros the latest internscioss! sdvances 3ad
it vill not creste a techmological delsy. nor will it
impede the importacion of progrems for squipwent which
is not coversd by market procection. The draft lawv
gusrancees the productios of softvere sad is based on
the principles of copyright lav for srtistic, litersry
and sciengific works, co the extest chat Mr. Concinbo
ssid that respecting Che copyright lev does sor mesn
surrendering the Brasilian market to wuitinaCionsl
compeniss. (Bullecin IBIPRESS No. l24, 1y Ksreh l¥e7)

Chins

1 inging te lephones

The Peopios Rapublic of Chins nev nas 100 own
patent lav. Firme is che West con f1ls tor meseepoly
73ghts, wRich vare asver previeuwsly svailedle. The




lew alec aliows Chisese imventors Te apply for pactemt
:totceti.l in the Wast, if they ces afford the heavy
cas.

The Beijimg Ever Bright Isdustrial Compemy is one
of the tirst to do this, filiag a Europesa patent
spplication (203 394) for aa electromic telepnooe.
lastesd of producing rimging tomes vhen soweoue cails,
the phome plays wvhat the Chimese describe "sweet
selodic music calling sigmals™. These stop wnen the
teleph is But should someocne mot answer,
the mwsic will coatimue for 15 seconds after the
tinging pulses have stopped. This gives users the
d-:im pleasure of knowing they have just missed s
call.

el .

In the telephome, incoming electronic pulses are
stored in a capacitor. The stored signal is then used
to trigger s wusic syathesis chip. The chip can, 1f
vished, symthesize speech instead of music, ammouncing
that a call is waiting.

Although the ides mey be mev in Chisa, the strict
exsminers at the Europesa Pacent Office in Mwaich may
be-hard to convimce that it is movel. (This firsc
sppeared ia Nev Sciemtist, Losdomn, 26 Februwary 1987,
the weekly raviev of sciesce asd techmology.)

Joiat ventures offer a chaace ia China

IT compenies have their opportwaity to get a
toehold in the Chinese markat throwgh setting up
equity joist vestures. The first systesstic etudy*
published since Chims legalized mesufscturing equity
joint ventures im 1979 says 9% per cemt of joint
venture compssies are meecing their business targets.

The study of 70 companies was dooe by mansgewment
consultant A.T. Ksermey im collaboracion with ITRI, a
consulting are of the Chisese Govermment.

Philip Benks, vice~president of inrernstiomal
operstions st A.T. Kesrmey, ssys equity joint veatures
are ®mov the avet importsmt single type of foreigo
investasnt for companies aiming at the Chimese msrkst.

*Ia 1984 imvestments by joimt ventures exceeded
the totsl of the previous five years snd ia 1985 they
more thas doubled agsin.”

Of che compsnies that have set up joint vemtures
is Crina, 87 per cent give lomg=term marbst strategy
s their prime motivation. But, says Beaks, "there's
no vey joimt vemturss vill get umbridled sccess to the
Chinese msrket”.

The Chinese partaers, sest of 'hich sre States
owaned, heve different objectives. They sre isterested
is scquiring high techsology asd ssrmiag foresige
exchange.

Despite this difference lLenks says the Chinese
Government is taking eteps T sttract more foreign

investmenct. (Compucer Weekiy, 9 April 1987)
France

French sottvare

French software snd services houses are often
sccused of never hzviang developed s world-rated
softvere package /nd of missing out os microcomputers
snd export opporiumities. Yet Chey seem to have
by=passed the sconomic crisis cerreatly plaguing the
computer menufscturears. Aad they've sttsired muwber

—————

* Hemufscturing Lquity Joint Ventures is China,
Mltlhﬂ E R, l!-rny, lcn“q Rouss, 130 Wilton

Read, Londen SWIV 11Q. (£300.
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c: ;;lcu ie Europe. and secowd place worldwide after
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Softvare amd services are groviag rapidly is
France. Sowe houses annually achieve 20 per cent

grovth, and shares i1n Chem afe is demand OO0 Che Paris
stock exchange.

Several faccors explain this success. Ddoftware
developmant's emphasis on sbetract ideas such as logic
and sspects of aaths is far closer to the Gallic
mseatalicy than routine hardvare sasufacture. French
engiseers vslve the intellectual freedom. Sectcing up
s softvare and services bhouse requires modast capital
investsent. Unce s compavy gets going, Che wages bill
represents sbout 38U per cent of turaover (cowparedé to
20 per cent in msnufscturing). The Fremch ecomomy
encourages services like banking and insurssce, which
sre major users of IT. The Covernmemt's decision to
keep worlder d aputer facturec, Bull, in
French hands has played s decisive role in encoutaging
the development of nomc-growvn talemt. Whes Che mein
Freach softvare ssd services bouses were created ia
the 19603, there vere fev cosputer specialists
svailable. This gave rise to s mew saimsl, the
computer advisor.

It was similsr in che UK, but ia the US, chimgs
wvere different. Msjor users chers isvested emough to

start the ball rolling, and assigaed top parscesel to
systems development.

Stms-tibtra, France's fourch largesc softwvare sad
services house, doubled its turmover ia Chree years,
to 1.6 billion fraacs ia 1986. MNet profits have
doubled in two years, to )6 wmillion frames. The
company’s activities ate not limited to IT, which
accouncs for 82 per cent of turnover. The rest 18
ssde up of marketing sad sdvisory services. Before
being quoted for the first Cime os Che unlisted
securicies sarkst in 1985, Sdms-iéctra staged s
remarkable entry into che industrial computisg field
by scquiring, for 230 million framcs, 97 per cemt of
Cerci, up to them s subsidiary of hesvy isdustry giaset
Jeumout-Schasider. Skme~iétrs has just anmoumced the
formsation of & joint subsidisry vith the
Credit Agricole agricultural credit bank to develop
and discridbute softwere, iniCially to the bask’s
84 autonomows regiomal offices.

But the company is petrhsps best k
outsiders for its value added nstverk (VAN)
comnsortium, vith IBM Frsace and the Parishss Bask,
wvhich has ocill to vis vholehesrted spproval from the
DCT Scace telecommwmicatioas utilicy. This
600 million framcs project weeds 2U0 to 300 people to
coaplece ites developmest. ligh-end informstios
processiag ars o be offered, although voice sed
dynssic isege processiangs sre excluded: they will
remsin the UGT'e respoasibility. The projecc 1s
currently suspended, avsiting spproval frow che
tecently cresctec Commuaications snd Civil iL.iberties
Commissiron (CNCL). Exporfts are not & scrong poisc st
Stma=-Mécrs \only 10 per cent of turmover). Stéms-Mécrs
sess softvare packages as a Europess, rather thaa s
specifically Frencn, bugbear. Receatly, however, it
incroduced so tancy psckage in the US, asne
inicisl results sre promising.

Afcer losing more then 100 million frases ia 1983
and nesrly 200 million framncs in 1984 Cisi, o
scace~owned subsidisry of the Fremch Atosic Laergy
Commission (CEA) undarvemt rsdicsl recrgssisstion.

Carmen and US subsidisries and Cisi-Whartos were
sold off. MNetwork engimesring and CAD/CAM have deen
developed vith the result thst Fremce's cecond lomgest
softvars house ehowed a profit ia 1985. Ite cuscemers
are large cerperats users, vith susll companies coming
iste the picture for techaisal applicacions like CAD.




The company is stroag i videotex, artificial
intelligence and softwvere engimeeriag. it woe s
coutract to provide the oaline databsse vhen the
Feewch inlend revenue wesnted s videotex service to
help texpevers fill im their forms. Cisi aims to
ssintain the capscity for msjor ome-off jobs lLike
this, while at the sems time providing services for
regular cestomers. It also istends te make sure
artificial intelligence is spplication oriented,
tather tham to develop basic gemeric systems.
Software engineering is Cisi's bresd sed bucter. It
is participsting in seven telated Europess Esprit
projects, involving comsiderable investment.

(Computer wWuskly, Z April 1987)

Creece

Computer markel rises

The market for computers, softvares and
peripherals in Greece jumped by 90 per cemc in 1986.
The highest growtk wes in the microcomputer sector
where sa incresse of 31 per ceat was recorded.

According to statistics released by Strategic
Isternstional Linited of Athems the sales of minis
tose significantly, by 32 per cemt, wvhile the metket
for mainframes remsimed stable. (Electromics Weekly,
25 March 1987)

India

US_spproves Cray super for Indis

The US GCovermmamt has approved the export of »
scaled=dovn Crasy Research 0Pl mmiprocessor
swpercosputer to ladis after Cray sarlier beat Control
Dets (CDC) for the order. But the US Office of Export
Admigistrastion rejected Cray's origimal order with the
Lncisn Meteorological Centre in Mev Delhi for s
four-yp XMP supercomputer cosfigurstioca. The
Goverument ssid the dangar of such s powerful
supercosputer beisg diverted for mow-weteorological
puTpeses vas Coo grest.

Cray won the Ilndisn order sfter CDC asked the
US Covermment lasc yesr lor a policy decision so that
s swupercemputer might be approved feor Indis, the first
swch powerful computer allowed to be exported to o
third world nation. CDC had cownted on the large sale
to Indis to help inject revemues into the
finsncislly-ailing firm. But after gettisg the
precedest-nsking decision, CDC wss thes kmocked out of
the sale bty Crsy Research, vhich proposed the same
four=processor X configurstios veed for
msteorological operstions ia the Luyropeas Commuaity.
Sources said the totsl order would bs likely to exceed
$25 million. US export comerol asthorities had
slresdy agreed that s supercomputer the size of s
IMP-1 uniprocessor or s CDC Cyber 205 could be shipped
to Indis under proper safeguards. But US officials
balked st the much more powerful four—processor
configuration ordered dy the Indian cemcre. Ic wae
net clesr if the ladisn Meceorological Centre would
accept the US resctriction of s single Crasy processor.
NEC of Japsn has been pressing cthe Indiss operstion ¢o
buy ss NEC $X-1 dual pr t. § believed
Japan might isterpret export restrictions more
Liverslly to approve amy S5X-1 shipment.

WEC has alressdy received s letter of intent froe
tve Indisn Sciencific Cencre at Jesklaser for sm $X-7
supercomputer. WNEC besc Cray amd CDC for the order.
Induscry observers will de watchisg closely te see if
the US Covermmant Ctriss to block the $X-1 shipmemt Co
the scisntific cancre. 1f NEC succeeds is eselling
¢ual processer 5X-2 supsrcemputers to the snerging
chird vorld merker, Crey is expected to press hard to
get tha US Covermment to lLift ics restrictions os
exports of sultipresasser configuracions te sweh
cowatriss. (Llectromice Veskly, 15 Naren 1987)

Japan

Resl-time operating systea - TROM

The Japamese have alresdy closed ranks in &
US$60 million project to resesrch a computer
architecture that would allov thes not ouly to loosen
the strangliehold of US software snd microprocessor

suppliers, but also to escablish nev induscry
standards. :

The goal of the project, kmowo as TRON, after the
Japanese acronyms for "real-time operating-systes
nucleus”, 13 to cevelop operating sytems - the
ptograms which coutrol coaputer systems - and
®|icroprocessors - the centrsl processing units oo
individual cnips - that could be used to burla
hignly mpativie, perfast sschines.

Unveirled 10 1983, tne project gained lictile
support until American softwafe sm¢ microprocessor
suppliers began to adopt wmote sggressive taccics. The
sicroprocessor-market leseers, the US companies
Notorols asd Intel, for example, have refused to
license their latest desigms for 32-dit
microprocessors to Fujitsw amd Hitachi.

This, cosbined vith criticisms of the sbility of
US-designed microprocessors to handle the Japamese
langusge adequately, has prompted the Japamesse
industTy to show mcte isterest ia TRON. Last swsmer,
the project treceived the backiag of eight eslectrosics
compsaies, asd dozems of others have added their
support sisce thes.

Fujitsu snd Hitachi have ssmousced s joint plan
to sarkset s J2-bit TROM wicroprocessor by the ead of
this yesr. Tuo other cowpeunies, Matsushits amd
Hitsubishi, sre also working os TROM chips. Toshiba
is developing a TRON personal cowputer, Mitachi is
slresdy selling TRON software for robots sad sachine
tools, and NEC has incroduced sa isdustrisl version of
s TRON operating systes for use on NEC
sicroprocessors. Finally, s TUON reses .ch tess has
developed opersting systess which cas commupicste vith
each other.

Nose the less, the Japasess vill have a tough
time besting out the competitiocn. The Unix operatisg
systes developed by AIT for workstacions ssd the
NS-DOS operating systse developed by Microsoft for
personal computers and vsed om IBM gnd IMM-compstidle
hagdvare have becoms the de facto industry standerds.
Furtherwore, the 12-bit TRON chip vill be increduced
wore thsn a yestr after the lacel 80386 snd cthe
Mocorols 68020. (Bullecin IBIPRESS Mo. 124,

12 April 1987)

Robot production is Japes

Robot production io Japao declined by seven per
cent last year. This was the firet drop in Che sevesn
yesars chat the country hes been msnufscturiag Tobots
on & largs scale.

According to the Jaspsn lndustrisl Robot
Associstion (JIM), production ves wvorth 280 billiom
yen - sbout L1.1 billion - 1n 1980, dows froe tha
370 villion yen (£1.6 dillion) level Cthat Che
Association had forecast for the yess. It was & sharp
darop frow the 30 per cent groveh leveis which hadé beeo
experienced ia previous years.

The Associstioa dlames the decline o8 s TuSh DY
menufscturers to cut capital isvestment -~ ia the
vake of Che shary sppreciacion of The yen - and ¢
sove to US<based production by Japseese industrial
tirws, motably the car sssufscturvers. The redot
market has slso been sffected by investment cuchacks
in che somicosdurtor and conoumes ¢lectrosics
induscries.




Early svidemce that the warket wvas begimmiag to
go inte a depression was provided lsst sutuma vhen
Dainichi~Kike, one of Japan's leading rodot
wanufacturers, filed for beskreptcy. But daspite the
current dowmtura, JIRA is still optimistic sbowt 1987
and predicts that prodec:ziom will rtise to
approxisetely 380 billion yen (£1.62 billiom) by "¢
end of the year. (M, 29 Jaswary 1987)

Japan cuts down on chips

The Japsnese Trade Miniscry last week took the
unuseal etep of telling indigenous chip—wsking firms
to cut production by up to 11 per cemt in order to
keep prices up, amd let competitors ia.

The intention was to hold together sm agreement
vith the US, signed in September 1986, snd forestall
lawsyits snd high ctarif’s agsinst Jap mpanies .

But to meny furious wembers of the
US semicosductor industry, and angry US senators, the
Japen Trade Ministry's imstructions will have sounded
hollow. A lot of damage has slresdy been dose in the
US induscry by lov=priced Jepenese chips. Nestrly
15,000 jobs have baes cut by US chip firme in the past
tvo years.

Sut while the conflict itself is interesting, it
sasks the isportasmt quastion for PC users. Will it
pet up the prices of the PCs?

Thac depends on hov cheaply samicomductor firms
around the world produce the chips is use,
particularly the 256 Xbit RAM chip. 1t depends also
on how quickly (end cheaply) they mo/e os to msking
the next g iea of Yy comp t, the ome Mbit
RAM chip.

US firms that cannot make & profit on the presest
genarsation of chips will have difficulty isvesting ia
the equipment for the next. If Japenese firms push
US omes out of the merket, they will be sble to set
their own prices in the ome Mdit era.

Thers is aleo the poesibilicy thet US firwe will
lack the capital for further isnovstion aad
development.

Last Septend cthe Jap Goversment
reluctantly signed ¢ vide-ranging sgresmest vwith the
US to somitor chip prices s sll stages of production
snd sale, snd ensure thet Jspamese firws did noC dump
products in the US or othsr counstries ac srtificislly
lov prices.

The US slec demsnded that its owva smalyets should
deterwine a "feir msrket valus” for the chips.

The slternative was US tariffs oo s varisty of
Jepenese products - mot just chips., The semiconductor
vorld ssrket is o0 large and so valusble, st nearly
$36 billion this year sccording to msrket resssrch
firm Dataquest, that it is “scrategically importanc”
for imduscrisl councries.

The sgreement covers metal~oxids semiconductor
(M03) snd emitter-coupled logic (ECL) rem chips,
eight=bit end l6-bit microprocessors, eight=bdic
microcontrollers, gate srrays and stamdard cells veing
application-specific incegraced circuits (ASICS), and
logic srreys using ECL.

The two Covarmments wvere exubersat sdout the
sgresment which ves intended to help US firme get into
the Jepenese market, wvorth adout 40 per cemt of world
sales. (The US eekes up a little over 12 per cest of
wvorld sslas, sccording to Dstaquess.)

But nine menthe sfter the US snd Japan signed
this sgreement dumping has set sCopped and merket
aceesse has sot impreved. People ia the US are sagry.

The US Senste takes 2 similar view. ia a vote
last wesk, & call for actice on the sud)ect wes passed

93-0. For Japam dasaging tariffs look camgercesly
likely.

Thus the call for the cut in productioa. But tome
Japanese Government kmows it vill never mske cCompamies
there accept foreigners. Outside firms face trade
cul=de=sacs in all imdustries, mot just
seui~tonductors.

So the Covermment tnere ts looking for other
solutions, as are sowe far-seeing chip-makers. The
least painful to the Japanese mind is joint owsership
and production.

In the past couple of yesars, 26 Japanese chip
firms have tried to set up links with e US fipms,
vith mixed success. The lLatest vas Fujitsu's attempt
to buy part of Fairchild Sesmicomductor which fell
through followviag political pressure in the US.

Another optico open to Japsvese firme is tc set
up msnufscturing bases overseas as, indeed, US firms
have also dose. Ewrope is a favourite vesue.

MEC has & mev plaat in Liviagscos which haats wp
its foumdries soos to produce a range of chipe
including RAM, DRAM and KUM compomencs. Hacseshita,
one of the huge Japamess conswmsr slectromics
cong lomerates, 1s lookisg at & similsr optioa.

The US-Japan agresmest does moC cover Jspesese
firms producing sdroed, msking foreigs msaufacture a
convenient loophole for them.

But for the Japanese chip firms, the msssage from
the US is that you cam rum, but you can't hide.

Stronger action is very likely. (Computer Veekly,
2 april 1987) '

Mexico

MexCon '87 (Cowputer and CommmnicsCions Trade
Show) herslded the start of what could be the sost
isportant yesr to dste for high techmology is Mexico.
For while the techaologicsl discrepsecy between Mexico
and its northern neighbor is overvhelsisg, this yeer
the coustry is taking the first steps to marrow that
gsp. Among thes are ewenping changes in trade
restrictions ss well as Che silecation of billioss of
pesos to modernige the ry'o teleph and dats
COmBURLCACLONS RECWOThS.

Mexico trsditionslly has had a closed,
protectionist ecomomy, but this is chauging. Ine
governmsnt decised is lste 1986 to jois the
incernational trads orgamisstiom GATT, the Lesersl
Agreemsnt on Tariffs snd Trade. This wmove potemtislly
opeas the door for s wider and sore state~of-cthe~ert
selection of computers asd eleccromic products.

Affording oev cecnnoicgy Nas siweys bees s
prodles in Mexico. The country has faced economic
hardship since the o1l giut 1o 1981 snd is scruggling
under che weight of poverty snd illitersey.
Computerizscion in s country vith plenty of excess
labous clearly has not been s number one priorily;
MexCos shov organizers ssy Che Mexicas ssrket for
computers snd periphersls could resch only
$559 silliom chis yesc.

But thare are signs of hope scross Che boerd.
Mexico hopes co finalise this sonth s $12 billies
iosn, joistly supplied Dy the World Bamk sand
commerciasl lending imstitucions. According to o
US Labasey officiasl, the Mexicen Coversment has not
tTeceived such meney in asy magmitude in alewst twe
yeats.

While weet of cChe 1acoming fuads will be speat o8
housing and projects sueh 8¢ duildiag resds, s shusk -




seme say uwpwerds of $5 billiom ~ will be allocsted to
expand telephone services ia the cowacry.

. That's particularly hesrtesiag te setellite
equipuent swppliers. Last year, im prepsracios for
televising the Yorld Cup soccer gemes, which it
hosted, the Mexicas Covermmeat purchased tvo Hughes
sstellites dubbed Morelos.

"The nullnn are wp chere but are oaly being
sartially wsed,” says Patricia Fariss Sarlow,
president of Fapezal Comuniceciém, Mexico City.
cosponsor of MexCom. Providing telephome services to
outlving aress vis satellite is an obvious vey to go.
Bariov savs chat the sstellite equipment the Mexican
Govermment vili bde in the werket to buy imcludes
itansmitters snd receivers.

Ap interestimg outgrowth of Morelus is that with
80 mmch excess capacity, more is beimg made availsble
for dacs tramsmission. The Mexicse Govermmant
cteportedly is begisming to mske pricimg comcessioms to
fecilitate this type of wsage. Additionslly, Barlow
says thst s push is wnder wey to sell Norelos space
segmants to compenies ia the sewthersm US.

Under the aev wey of doimg busimess, Mexico 1is in
the process of abemdoming its tough import permit
requirements on all except approximately 900 of
7,000 items. Computers are mo lomger on the list.
Under the previous arrangement, soms ifslt thet import
permits were hard to coms by.

Awnother change is in Che mammer import duties sre

assessed. Mexico used to charge duties up to 100 per
cent of the value of the isported goods. Now, the top
rate is in the 45 per cest rangs. Addicionslly,

Mexico has sbemdoned its practice of sllowing customs
officials to assign the worth of the product in
question. Dy the end of 1988, the cowscry viil move
to the GATT system, vhersby there is ome ccamonly
agreed-upon internstiosal valwe for products. ...

The ecomomy is the number ome werry for Mexicsa
businessmwn. Although the economic imcentives give
hope, the US Embssey official claime that, emtil the
peso stremgthens, it is douwbtful thsat there will be an
ocansleswght of outside computer vemdors os the councry.
lostead, ths official says, cthoee compamies alresdy
established in Mexico will bsttle it out smong
themselves. Major US companies siresdy is Mexico are
I, Vanisys, Nevliect-Packard, NCR, sad Apple. ...
(Reprinted vith permission of DATAMATION T
magazine €, 15 Mareh 1987, pp. 2632, copyright by
Techaical Publishing Compsny, A. Dumn apd Brsdstreec
Company — all rights reserved)

‘O'f.l

Roresn semiconcuoctor makers cutting iaco Japanese

Reports from Japsn indicace that Kovesn
sesiconductor msrufscturers ete msking gredwal imrosds
into other merkets - specifically in Japen ewd Che
Federsl Republic of Cermany. Two Koress firme,
Sameung Semiconductor snd Telecommumicstions snd
Coldetar Semiconductor, have reportedly semt sawple
iCs to potential Japanese customsrs end heve meC vith
soderace success.

The Tokyo office of Semeung, Koves's biggest
semi ductor prod , wae origisally set up in 1983
as 8 base from vhich to procure semisenductor
manufscturing equipsent snd ssterials is Japss. 1o
ms, the fire degen merketing strategic preducts -
256K DRAMe, 16K and 64Kk LEPROMs, sad ok SKANe - om
the Jopensse and Uest Corwen msrkets. Despite mu
limited success, o Somdung Compewy SPolesperses veited
eriticion of Jupen's clesed marinet pelicres: "New, o
yeor ond & half lacer, our sales ia the Tederal
Republic of Germenmy sre triple Chese in Japen,”
ssié. "ln other countrias, if we con provide Che

quality, the price and the delivery schedule, ve cas
sell. But in Japen, evem if wa fulfil chese
comditions, it's #0 good. Their wood of exclusivicy
is an impenetrable wall. They woa't let us 1n.”

Goldstar Semicomductor, Kores's largest
ssnufscturer of hose appliances, bdelieves that it can
profict by selling in aress vhere there is uo great
competiton vith Jepamese manufacturers. For exsmple,
msay Korean sssufecturers produce discrece compoments,
but Goldstar has put its afforts imeto TTLs, for which
the volumes sre th: same as discrete semiconductors,
but uait prices sre higher. Accordiag to Goldster,
“in TTLs, there is competitiom wvith T1, Signetics and
others, but eour quality is higher snd our prices are s
lictle lover. In memories, alsc, Sawsung has
coocentrated on the 156K DRAM, but we are handlig oek
SAAMS, which 18 noOt 3 competiCive product.”

Botn firms are curtestly distributing samples ino
Japan, but it 13 yet unclesr hov much of the Japamese
msrket they caas absord., Still, several Korean
slectroaics companies posted 100 per cest growth rates
ia 1986. (Repristed vith permissios froe
Semiconductor laterastiomal azise, March 1387.
Copytight 1987 by Canmers R'o'!xunu Co., Ues Plaises,

I1l., USA)

Switserland

Sviss complets compiler for RT

The Swviss Federal lastitute for Techaology has
completed & joint projuct vith LBM to produce s
compiler for the Moduls~2 programming laaguage. It
will run on the IBM 6150, msore commomly referred to as

the PC/RT (for reduced imstreuctios set, or Risc
srchitacture).

The compiler can handle 20,000 limec of source
codc s wminute on a 6150 with the recently smrounced
sdv. d pr cerd fitted. Although IBM has mot
yot decided whether to offer the compiler as s product
it has, an official ssys, "sede s decision Co consider
offering it". Endorsesesnt by 1B would be & useful
boost for the lamguage, which vas writtes Dy
Professor Nicklaus Wirth, the ses who gove the world

Pascal. (Computer Weekly, ¥ April 1987)
United Kingdom
Lebour unveils its plans for trsining

Irsining is toe valuadls to be left to the whis
of isdividusl employers, sccording to Labour lssder
Negil Kismock. The Lsbour Party has proposed s crash
programss to provide J60,000 creising places in two
years, designed o double wsaufscturiag trsiving
levels. Lsunchimg his psrty's 'Nev Skills for
Sritsin’ policy, Kinnock said compssiss would have to
contribute tovards improviag the nstion’s skills.

Toe exasct form of funding has yet Co be
finaiised. Comsultscions sre planned vith ewployers,
crede uaionists, sad other interested parties,
according to ladour’'s employment spekesmen
Tohn Prescott. The Party is ssgerly swsiting s
Manpower Services Commission study os the tundiag of
Sritain’'s trsinaing.

Labour’'s 1aduetry spokesmsa Johs S@ith spoks of o
lavy of ome per cent on coupeny turnover, sad
John Prescoct’'s office agreed this weuld be the
'vall=park’ figure needed to drimg Britsin 10co lime
with her competiters. Prascett slse spexe of che nsed
to Ts1se the quencity and quality of trsising.

A Contederacion of Bricieh Lmewecry (CBL)
spoResmse 6816 AL Vould be sCudyifg Che schems 18
dopth dut was 18 primciple agsinec statutery
provisions. "The veluatsry meched seems Co be the

vest wey forverd,” he sard. (Liectremics Weskly,

25 Keren 1987)




Scecs told to meke it just im time

Scottish eslectremics coupsaies mwst change their
msauiecturing cochmiques if Scotland is mot te lose
its hard~woa repucatios as the focws of the
UK electromics imdmstry.

At last week's opening of the sixth Scocttish
computer shov George Math » chief ive of the
Scoctish Development Agency (SDA), lasunched s campaign
to persuade companies of the besefits c¢f the
just-is-time sanufscturiag philosophy. Just~iu-time
amans that s wmanufscturer can order compoasnts from
the supplier st very short sotice, using a cowputer,
rather then keeping parts in s storebouse.

Everybody from the smallest indigemous supplier
to the biggest Scottish—based multinational is under
pr ¢ to adopt the Jap pi red technique,
vhich has slready been enthusissticaily Caken up by
several companies, wost notably Neviezt-Packard.

Nathevson said the pC could t
inventory, get rid of poor compoments aad drastically
cut msamfacturing costs.

This yesr's shov was smalier thsa the last,
although it mensged to haul in half a dozen of the
bigger sames like ICL, British Telecom amd Digital
Equipwmeat.

Scotla’d has been chosen as the site of the
world’s second computer musenm. The first opesed in

the US, Boston, last yesr. (Computer Weekly,
9 April 1987)

Leo's birthdav reunion

The UK's commercisl computimg industcy is
40 years old this yesr, and the saniverssry vas
celebrated by people who worked on Leo computers.

Developwent of the Leo 1 started in 1947 at
J. Lyoms. This unlikely diversification of business
for the UK cstering group happemed whes it decided to
automate its sdainistrations but fownd o suitebdle
wechine is the US.

The first Leo (Lyvoms Electromic Office) wemt live
running psyroll ian 1954. 1t was the first mechine in
the vorld to be used for commercial cowputing.

ICL wes supporting the mschines uatil the end of
the 19708, vhes the last sechims wss tsken out. Lyons
formed Leo Computers, vhich becams part of Eaglish
Lleccric and then ICL. (Computer Weskly, 2 April 1987)

Soviet systems

Over many yssrs, the Soviet Union has allocated
substantial resources to the development of
supercomputers. The most estsblished inscalled
mschine in this cless is che vorkhorse BESH-6, the
desigr of which dstes back to the 1950s. At less thans
7 MIPS, the BESM is not sscoumdingly fast, but is good
enough te support the Soviet space progras. The
flagship supercomputer is the Clbrus. It is
considersbly mors sophisticsted than the BISM, vith
sultiprocessor comnfigurscions combining as msny a0 10
CPUS, swd is raced ac well over 100 MIPS.

Ia the 1960s, cthe Sovec Union decided thact it
could mot sfford co diversify ics resources in che
developmunt snd production of meinframe systeme.
Soviet technologists were impressed vith the dasign
and quality of the Systen/J6Us they had bought from
IM. They were equaily impressed with Big Blue's
incresoing dominscion of the Western market sad
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éscrded Chat compatibility would yield besefrits 1a
iaternationsl tresde 1 bOCE hardware sad sofcwers.

Eastern bloc versicms of the LM 30U - ama
subsequently the )70 - have never becu copies. The
techoology gap in LSI chip ssswfsctute dictaced Chat
S50oviet versiomns be reengineersd squivalests compaetible
4C the 1mstruction set and 1L/0 bur levels. This is
the seme apptoach adopted DY Westerm pcmers.

Sovier mainframes sre oftem described ia the West
as the Ryac series. The Soviets themselves acsignate
them as ES models, from the Russian for “unified
systea”. Tue lsrger ES models are made 1n the Soviet
Union, but the nine or se ssaller models are
sansfactured in Hungery, Czechoslovakia, Poland,
Bulgaria, snd East Germsny. The power of the bigger
computers ranges up from cthe old I3M 370/168 and
includes muliiprocessor configurations. The fascast
of the mediua range are said to be equivalemt to Che
IBM 370/148 wodels.

A similar strategy of compatibility wvich a key
Western product has slso bees Cakem - is this case
with & 15-bit Digital Equipmest Corp. FOP-l1l. Thase
vare designated SM sfter the Russian for "misicesapeter
systen”. The populsr SMI420 (kmowm as the SMS ia
export markets) ruas sc ! MIPS with up Co AMB of maia
wemoty, raskiag it in performeace sloagside DiC's
PDP-11/23.

The Lasters bloc is also gearimg itself up for
the sacufscture of what it calls sminis. These
32-bit processors (called ES2 or 2) are chought te
be compstible with the DEC VAX but emgiseered with
lover-dessity chips. Bulgaria, Czechoslovekia, aad
the Soviet Umiom ere all participating is the
developmsnt of these machines, snd limited prodectios
of models in the DEC VAX 11/750 amd 11/780 remge is
aov under wvay.

The relative success of the SN raage clearly
influenced the Soviet Union's decision to base its
first volume microcosputer os a chip set
implememcstion of the PDP-1]l imscructiom set
(snalogous to cthe LSI-i1 ramge). The advascage of
this spprosch lay nmot ooly ia che familisrity of the
ctechaclogy, but also in the fact that a real-time
opersting system vas sveilable. This ves importast
for & country thst puts such emphasis om process
coucrol and instrusentation systems.

Inis clsss of produzt is availsbie as cthe SMN1I00
and SM1¥S00 rsoges ss well as 11 models of the
Elekcroniks=60, Commitmsnt to the LSi-Ll imstruccCios
set will comtioue in che tv—-bssed micro=-develioped by
cthe lnstitute of Ioformerics Probleme sad tne
Iacersectorisl Scientific and Technological Complex
for Persomsal Computers, but it 1s umderstood that sHee
competibilicy hz: Hesn sscrified.

The Agst micro, sisilar to an Apple lle, wae
short=lived, vich the ISTC for Personal Cowputers
recently killing cthe projsct to release production
capscity for more sodern products.

The gap becween the lov—priced tv/micro and the
expensive Elektronika=60 is likely to be filled with
an IBM PC look-alike. Limited ssnufacturs of various
wodals using & chip equivalenc of cthe Incel 8086 hse
slresdy begun in Leningrsd, Moscow, snd Himek. It is
thought thst the existing productios capacity vill be
sufficient for only about 20 per cent of the cerget of
1.1 million personal computers set by the currest
Five-Yesr Plan co 1990, This cspecity will be
ineressed, but the Soviet Unios vill import PC closes
to ssie uyp sny shercfall. (Reprinted vith permissios
of DATAMATION T megssime € L5 nareh 1987, p. 30,
copytight dy Technical Publisniag Cempeny, A. Duns ond
Srsdstreet Compasy, sll rights reserved)




IX. STANDARDIZATION

laising OSI

0SI, or Open Systems Iantercommection, is a

P 1 tr k for davelopmeat of stamdards to
ensble different types snd makes of iaformstiom
precessimg equipment to work together. The OSI dasic
reference wodel is sn intersstional stamdard -
ISO 7498 - of thne Intermstional Orgenization for
Standerdization (1S0). The model consists of saven
layers:

= The physicsl layer deals vith the electrical,
mechanicsl, and procedural wsans of
transmitting data. It includes such varisbles
as voltage levels and the number of pins
required;

= The data-link layer is concerned vith
procedures and protocols for operatiag the
communicacion lines. It offers s mesns of
detecting sad correcting massage errors;

= The petwork layer determimes hov daca are
transferred betvean computers and is primsrily
concerned vith rosting vithis snd betweess
isdividusl metworks;

« T irewspovt isyer delimes tbhe rules for
informaticn exchange and mesages end-to-end
delivery of informetiom vithis ssd between
setvorks, including error recovery end flow
control. This layer sepacrstes the upper three
lasyers fros the telecommunications detsils
dealt with by the lower fowr layers, sllowing
commvnications facilities to chaage without

m“il’in in hyct pr d H
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= The session lsyer desls wvith the
establishment, msasgement, sad ¢iscommection
of commnications between processes in the
communicating devices;

= The presentstion lsyer perforws forwst
conversions that sllow otharvise incompatible
devices to commumicate;

= The applicstion lsyer provides the actusl
service sought by the end uweer. It covers
such functions ss password suthentication,
user directories, snd file trassfer.

Nov being developed are msny of the futurs
internstionsl standerds that will be required for each
1syer of the bdasic OS]l model. Ia this developmesnt of
standards, 130 has had the co~operstion smd support of
the Luropean Computer Nsoufscturers’' Associstion
(ECMA) snd the Interwstiossl Telegraph asnd Telephone
Consultstive Committee (CCITT). For exsmple, 18O
8073, Open Systems luntercoamection - Comnsction
oriented transport protocol, published in 1986, wvas
besed on ICMA scandard ECMA-72 snd is closely related
to CCITT recommendacion X.226,

081 is importsst becsuse of the diversity sad
snorwous proliterstion of information=processing
squipment, Cowpatibility of such equipmsnt is
fundamental to efficient infoimsrion processing and
communicstion - wvhether aCross s roow or scross the
glode, (lnformation seurces: 180 Bulletin,

August 1985 gad Datamscion, 15 Octover , Teprinted
in ACCIS Mewglettef, & March 1987}

A_UNIX opportunity

Most big computers csmmot follev progrsme vritten
for ocher menufscturers’ machines. This is because
computer askers have been reluctsnt to standardise
their operating syecteas -~ the master programs which
menage the computer's intermal verkings snd sake the
vits sczached to it (sereems, keyboards, etc.)
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function properly. Memsfacturers like the vey these
little monopolies help keep customers locked imto
their own products. Cuscomers are fed up with all the
incompatible bits and pieces ca the merket. Their
dissatisfection at last shows signs of persuading

computer companies to change thair vays.

The problem scarcely spplies to persomal
computers which sre dedicated to a single user. Tne
®3)0ritly use an Operating systes kpowvn 23 UOS wnich 18
produced by an Americsn softwars fire called
Hicrosoft. UOS 15 usec by LImt oo 1Cs perscaal
computer, and by sdout 250 other perscaal-computer
manufacturers maxing “clomes” of the ls#t PC. 1nere
are about 1V million persomal computers 1o the worla
nov using UUS, and they are iacreasing by sbout
30 per cent s year.

Bigger cowputers, wnich tie together aotens of
users, need 2 different type of operating system.
uses several systems, which means that some of its
computers are incompatible wizh ochers. Digictsl
Eq.u;xp-nt uses an operaling system cslled VMS oa its
ninicowpetars.

Y

Both 13 smd Dizital Equipment, as well as other
senyfacturers, slso cffer versiocas of am altermative
opersting systes cslled UNIX, developed by ATSLT
specifically to work om differest computers. Althowgh
URIX is popular with scientists ssd engimeers, it
accounts for omly 5 per cemt of operaciag systems used
ot minicomputers asd their bigger ssinframs brothers.
One saag is the differest dislects of UMIX.

A group of 1l computer compemies is doping to
iron out these differemces. The group, called XOPEN,
includes ATET, Digitsl Equipment, Olivecti, Philips,
Siensss snd Unisys. The ais is to have s VNIX progres
vritteo on oume XOPEN computer rus uafettered on any
other XOPEN mechine. I Luxembourg, the group
recently demoastrated for the first time how chis will
be dome. An internacional cemtre nesr London's
Heathrov Arrport, packed with computsars fros each
ssoufacturer, vill be opensd soon 50 that programmsrs
csn develop software for the nev stsndsrd.

In America, s.:ocher effort ac stasdardizing
opersting sy is gathering spesd. Is January,
more than 50 computer compenies (including INM and the
XOPEN group) sgreed to support s stsndsrd called
Posix. A first working draft of this laid down & set
of "links" between the UNIX opersting systes and
spplications progrsms. Standsrdiging the lisk, rather
than the system, will allov computer compsnies to keep
their ¢ifferent dialects of UNIX amd shaze programe
wvithout chaaging the wsy machines weorh.

Soms people think this presencs UNIX with an
opporzunity to become s significant opersting systes
in the future. 1f it seizes it, UNIX might help
European computer mskers to get s bigger share of
theisr fragwented howe markets. AL lsast two Japsoese
computer mSKers are tsking & chance on UNIX. A nev
32-bit microprocessor beimg joinCly developed by
Hitschi snd Fujitsu will use cthe system. (Ine
Economist, lé March 1987)

Unix: Barking up the wroag cree?

If Unix is ever to scsrt makiny strides Coward
establishing itself ss & viable slternscive ssinfsams
M1S operscing system to LBM's MVS/XA, i1t seemes there
vould be 80 Cime like the presenc.

For ome thing, although IBM's commitment to
neigframe Usix has been lukewsrs at beet, two of its
®s jor meinframs competitors have had plenty of ressoms
to look for 08 sltersstives. Legsl and technical
prodleme heve made it difficult for Fujitsu amd
Hitachi to ssintain operating system cowpstibility
vith WVS/XA sed have forced both vemdors mot only to
sttempt to negetiste large cssh sectlements with I,




but alee teo rwwrite large parts of their swe eperating
systems and rethink vhether asd how to remais is Che
IMt-cempatible computer busimess.

AT the same tise, meinframe vemdors Amsdahl Corp.
and Nationsl Advenced Systems ia the US sad Siemens in
Europe, while staying clear of legal difficulties vith
I3, have baen locking for a competitive sdvancage
over 1B, something ofher tham just & lower price tag
to lure mainframe users. To that, add stesdily
incressing IMM svstew software prices, amd you would
Chink mainframe wsers &1 well as vemdors would be in
the warket for sa altermstive.

But mainfrsme vendors sad the vast msjority of
their MIS wsers are far from resdy to etray from the
MVS fold, swd if or when they do, they arem’t at all
sure Chat Unmix is the logical altermstive. Although
IBN, Amdshl, Fujitsu, Hicachi, and Unisys in the
ooo-IBit~compsacible world sll nave versioms of Umix
tuaning on their msinframes, wost vendors comtiouwe to
market msinframe Unix primsrily to techaical and
g vermment users, serkeis they ses ss iscremestal te
their prissry cesmercial MIS customer bases. Although
vendors ¢oe some commercial applicatioms orgimslly
writtes for Vnix-besed minicomputer hardware sigrsting
to mainfremes vith Unix, weme are currvestly villiag to
imvest the time and momey it would take to develop the
transactiow—oriented facilities Unix would need o9 o
nsinstraan DP opersting systems. Mor sre they resdy to
scart pitching meinframe Unix to s customer eset
already hesvily invested in MVS applicatios software.

ATST slome comtimwes to insist that not omly will
Unix continmue to grov se the stamdard operaliag systes
in the techmical workstation and midrange system
LR VIR I U LT A +
overnight, but in five to seves years, Unix will be
the dominsnt opersting syetem for msinframes,” seys
Larry Crume, president of ATET's Umix Pacific
operstion, who is tryiag to sell Japansse vemdors and
users, smoang others, os Unix.

So far, both Fujitsu and Hitechi have started
ssrketing mainfreme Unix. Fujitsu is selling s
version of Aadshl's UTS implemsntstion, snd Hirachi
offers & version of Unix Systes V chst rume om top of
its ™S vircual OS. MNeither Fujitsu mor Hictschi,
hovever, sees Unix ss s wey around the challeages
posed by stsying close to IDN competibility. Fujitse,
which is currently in arbitrstion with 1M over
cherges it copied parts of MVS/XA, belisves that "the
Unix O csamot replace other operstiang systems,” says
systems snginesTing departmest sesager
Yasuyuki Yemmss. "In some fields Umix is perticulsrly
good, [buc] if Unix is modified to cover every
application, it will lose its strengths.” e sdds
that ssinframe Unix is weak in tramsactios processing
but strong in sciencific spplicscicas sad softwere
developmenc.

Fujicsu, which etarted seslling 8 guest version of
UTS in April 1985, ssys it has shipped 50 Umix
systems. Although the cowpany won't ssy how many of
those are running on meinframes, observers believe it
it only s small perceatage of the tocsl. Most of
Fujitsu's Unix base reportedly runs on misicomputers.
1n fact, Fujitsu orginally scsrced msrkecing Usix to
countersct DEC, not to compete with IBM. “Previously,
when our cusctomers wanted Unix, they ha¢ to buy DEC
machings,” ssys Yasmans.

Rictechi introduced its version of Uaix, developed
by Ilmntsrsctive Syscoms, Sanmts Momica, Calif., omly is
Noveaber, and isn't scheduled to start shipping it
vacil mnexc wonth, Hitschi projests 00 sales of ics
RI=UX/M over the next four years, but fev if amy of
those licenses will go into (I8 epplicacioms. Fujices
is slresdy shipping a native mode version of UTS, snd
Hicsehi ploms to refime its offering "semetime is the
future,” s ospokesmen says. Both meinfrsms vesdors ses
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m.mr?‘u serely oftering better performence feor
eaginearing end sciemtific wears, hewsver. sst
cronsforming Unix imte a visble dp opezating system.

The most successful Umix becker to date among the
u?-k— veudors is Seamyvale, Calif.-based Amdshl,
wvhich amslysis astimate has betwveen )00 and 150 of
sbout 450 waisframe Vmix isstallatioms wotldwide. Its
UTS product has emsdled Amdahl co establish itself as
s vendor of systems sof:ware ia sddition to mminframe
hardvare, but even Amdah’ is mot resdy to premote Umix
as an slcermative MIS operatiag systea.

The exceptiom is ATET itself, histerically s
large Amdah]l mainframe customar esdé s wser of UTS for
MIS as well as emgimesriag sed techsical
spplications. According to Amditrev Schroter, msaager
!or_oy-t—_. programming at AIST's imteractive metwork
opCimization umit, the nstive mode versiom of UTS 13
supporting datsdase—oriented trabsactios applicatioms
as wvell 83 mecwvork softvere deve.op pacicy
planaing sctivities. Mamy of those applicatioss were
veittem to rwa os J8I0 or VAX hardwers. Ihey were

shifted to sa Amsabl 5860 rummimg UTS wvhes mocs pever
vas required.

"Thst's the way Umix will infiltrste WIS,” seys
Schroter. “Applicstioss will be writtes for
minicomputers, especially these Chat swppert
relitional dacsbases like Informix. Thea they will
migrate to msinframes.” Schreter ackaswledges that
that vou't happes in s wholesale fashise watil mev
Duix fecilicties swpportisg tramsacties precessing amd
erTOr recovery are isproved. "But efferts are sew
under wey to provide thoee facilities,” says
Schroter. "It wou't be lomg befors everythiag MVS cam
do0, Umix cam do.”

1t's unclear, however, who vill isvest is
developing Chose facilities to mske Umix fit isto the
KlS world., The msjor developers of systems seftwars
msnagement tools, swch gs Uccel amd Boole & Babbage,
so fsr have costinsued to put most of their eggs isto
the MVS bsskec, lesving only smsller eacrepreseutial
concerns such as Ais Techmology, Ses Joeé, to develep
Usix tools. Observers say IBNM, witk its currest
guest—based 1X/370 offering, seems coatest to play a
follower's role rather then one of leadership, and the
other maisframs vesdors heve decided to place mev Unix
facilicies developmsat lov on their list of isvestasst
priorities. Some sres even questiomiag whether t¢
offer Unix oo their ssiafrems hardwsrs at all.

"If ve do anythiag os the large mschise it will
only be to host Unix as sa sdditiensl OS5, and 1f we
decide to rua Unix as s setive 08 it vill enly be os
our enall msinframes,” says Klaus Gewald, hesd of
operatiag syscems developmemt st the dsts systems and
communicstionc divisies of Siemess, which resells
Fujitsu meinframes as well as ics owm hardwers.
"There are & number of ressons for this. The
practical reasoms are that ve have allocsated s lot of
peopie and money to developing Unix o8 the mictos asd
minis, and ve cen't do everyching st oncs. The
competitive Tesson is that we have our own opersting
systea for mainframss, the BS 2000, ssd if we offered
Unix ss sc alternstive we would be competiag vith
ourselves.”

Even Asdahl is hesitast to imvest is developing
MiS-oriented facilities for Usix. "We've got plemcy
to do in the pext fev ysars selling inco the
angineering ond sciencific merkets and developing
products Lo impreve commactivity becwess UTS and $Ma,”
says 0'Conmall.

Mainfreme veadors sren’'t the omly omes hesitatiag
to invest ia msinframs Unix for MNLS spplicsciens;
oves some users vith Usix applicstions ruamiag es
smeller herdvare hweeitate to make the jump Co &
mainframe Usix 0S. Ome such user is Nev Yerk scesk
brokersge Deas Witcer, which, like ssey sush firme,




bas some pregremmed trading spplicactiems writtes fer
68000 Unix-Sesed hardwere markzted by Quetrea.

Dean Victer is leskimg s wigrate theee applicatiems
onts larger systems, says MIS vice presideat

Geerge Roes, but it von't sscessarily be » Umix
sainframe system. "I weulda't rule it eut, but we're
leskiang very hard st the Stratus system is Chat
enviroasest. They've come on very stromg in Cthe last
oix months."

Vorking sgaiset s Dess Wicter cemmitaset to
nsinfreme Unix is IN'e less than sggressive suppert
tor the eperating system. “Ue're part of Sears, amd
Sears is pretty mwch sa INM shop,” says Roes. “Omece
we oge 1M deliver aative mode msinframe Umix, there
wight be more villisgmess co get iwvoived hece.”

Regitant wsers poist Co a coatimsuing gap between
ATET's Umix V.] standsrd snd cerrent ANSI efforcs to
come up vith sn officisl industry standsrd as smother
ress08 tO stay swsy frem currest msinfrase
inplesentetivas of Unix.

Even if ssisframs venders and msst wsers cemtiswe
to turs swey frea msisfram Uaix is NIS eavirommests,
there showld be & hoslchy nichs market for msisframe
Onix implensntations, smalyets ssy. Ses Jest~dased
Detaquest seys the 4350 curvest msinframs Usix
isstsllations sheuld graw te abewt 900 by 1990, mot
including implemsntstions for swuparcemputers. That
growch vate far excesds the sae predicted by sest
snalyscs for WVS ssinframe isstallatisas.

Nesmwhile, sems leag=tiss Usix—msrket wetchars
are wrging AIST te step tryimg to tramsfors its
operstisg system iate sm MVS challeager sad imstesd
focus mere o8 promotisg higher-level stamdards such as
0SI that css sccommodste saversl operatimg systess amd
differeat hardvers on the same ostwork. {(heprimced
with permissios of DATAMATIONT magesimet,
iS Febrwary 1937, pp. 26-28, copyright by Techsical
Publishing Compsny, A. Desn and Bradscreet Company,
sll rights reserved)

An_interustioma]l stamdard for massaging

The need for collsboratios betwvees hardware
producing companies ia the fisld of eslectremic
sassaging vas seen at the last exhibitiom of Nasover
vhere 14 Luropesn, Amsricas sad Japsasse cowpsaiss
participsted is s domomstratios eu the weed for
sdopting ss intersstionsl stemdard, emtitled X400.

Electromic messaging must be umiversal, that is
to o8y, it must sllov the exchenge of dsts betwees
informstics systams of different companiss. This sesd
for waiversslity demsnds the wse of sa istermstiossl
stondsrd. This stsadard existe ead is called X402,
1t has two protocels (pl sad pl) which govers the
link-wp of private hosts. The sdeption of chis
stendsrd by Zhe msjor informstics firwme has showm thac
the X400 standsrd has goms beyend the prototype stage
o becoms s commsrcial realicy.

The X400 etapdard defimes in decail the way the
informetics sysctems snd the electromic messaging is
connscted. The lacermatiomal Scamdardisacion
Orgenisacion (130) some yesrs ago designed and
developed s series of rules defising the dislogue mede
between seversl systems, knowa ss Opes System
Intercenmection (0SI). The OSI1 is divided into seven
levels, the highest of wvhich coscerms the spplicatioms
or the stendards regarding tramsmissiess. The XARP?
defings therefore the specific rules for such
applicstions, ssmsly the trememission of s msesage
which con sowprise the text, the imsges aswd Che
graphics.

T™he firms participsting ia Chis demenstracion

vers: British Tclecom snd loternstisas]l Cowputers of

tht_“, Bull of Framce, Data Gemeral, Digital
Equipment, Newlett Fackard and lavex of the

Onited States, Nixdorf, Siemsns sed the Susdespest of
Federal Republic of Cermamy, WIT of Japea, Olivecti of
lealy, Miilipe of the Nethetrisnds sas the Sydsey
Developuant Corpurstion of Camta. Less Chem i6 meurs
before the asating in Wasover (Bt expreseed its
1NCention to joim the X4U0 cles, lavncaing & mew
softwvare wvhich coaforms to the Ae0v stamaard.

Through this demomstratiss 1T was possible te
saderling that mot omly wers tae sasic priscipies
twere for ¢ waiversal msssaging system, Sut, mereover,
cthat the msmsfactyrers were swere toesy of the meed to
prod the TY equlpassl 50 that CRis exchaage
may cake place. (Bulletin IBIPRESS, 29 narck 1987)

X. RECENT PUBLICATIONS

Forthcomiag UNIDO publications

Tee follovisg publicstiens are in the process of
being printed sad vill be svailable wpon request in
des cowrss:

Study e erganizstions snd sedalities of seftwers
preduction
Prepered by K. J. Schasider.

Computers in the mest procsssiag isduscry: &
case study of spplicaction and implemsatatises
sxperience is a developing cewatry

Prepared by A.A. Pardo

Expert systems:
countriss

Prepared by A.K. Jarm

prospects for develeping

Terms of raferesce for the escadblishment of
silicos foundries/desiga ceatres
Prepared by 0. Memck

Techaology Tremds Series Mo. 3: Glodal tremsds is
sicroelectronics compousats snd computers
Prepared by K. Guy asd E. Axrwold

Techaology Irends Series Wo. &: The
internstionsl telecommsicstions isdustry: the
impect of microslectromics techmology sad the
inplications fer developing cowstries.

Procesdings of IS conference om expert systews

Reseasrch snd development in expert systems lll,
the proceediags of the sixth aanwal techaical
confezence of the ICS specislist growp om sapert
systemd sTe wov gveilable is Cthe LS Workshop Series.
Edited by Max Bramer, lesd of the Scheol of Computing
snd lnfermetios Techaology st Themes Polytechaic, the
valume comtsims concriducions from lesdiag figures is
tne expert systems field.

The price of cthe publicatios 1s £21.50
(25 per ceat discount svsiiaole for sCS wembers) sac

copies wsy be obTaimed fros Sally »eed aC Lambridge
Usivessity Press, Ldissurgh Buildiag, Shafctesbury
toed, Cambriege CB2. (Lompucing, 1Y Fesruary 197)

II.

DEC study finds Silicom Valley is poor heslth

Production werksrs in semicenductor cempsniss
suffer high levels of mincerrisges, headeches, navees
and dissiness, sceerding to s US scudy.

MISCLLLANEOUS

Seversl of Silices Valley's largest semicesdwster
senufacturers are issuiag warmiags te their empleyees




besed on the findimgs of cke stwdy. It is the first
time & comptudensive exsmimatios of the healch
sroblems of werkers is semicesducter asmmlscture has
beea

The study vas paid fer by DEC and carried out by
the University of Massechusetts ou 770 people at DEC'e
factery ia Nudson, MassachuseCts eover a five~vear
peried. There are over 26,000 semicomnduczer
production workers empleved is Morthers Califermia
vhere the electremics imdustry is ome of the largest
lecal employers.

VYemes prodection vorkers wers fownd co be twice
as likely to swffer s miscarrisge snd Chere vere msch
Righer reperts of ‘gemeral malaise’ compered with
other growpe of werkers.

Semicondwctor productios imvolves workimg with
Righly poisencws geses aad orgamic solveacs. Three
moaths age s federsl report recommaded that Silicos
Valley's sesicosductor prodectios workers be stwdied
to determine what kind of hsalth problems eccer vhes
hendling cexic meterials.

The Senicendwctor Industry Assecistion has
commissionsd ¢ study to determise leag=term heslth
problems smeag werkers. The resslts sre expected
sarly ia 1967. (Computing, 18 Decembar 1986, p. 5)

Womez suffer mev techenology hasards

Uemen sre ‘bored, tired send hert’ becawse of
chenges ia their workiag lives browght sbeut by mew
techmolegy.

According to speakers st & Londom cesferesce held
last week on vemen snd computers is the office,
wsaufactyrers sre improviag stasdards, but the lav om
health hazards from workiag with VDUs still weeds to
be considerably tightensd wp.

Veromnics Baymas, techaology officer of civil
service waion CPSA, cosmenced: "Mamufacturers sre
sdapting to comsumer preseurs in meking equipment less
stressful to wse, but thers does msed Lo be more
svareness of the prodles.”

“fug,

The CPS) is backiag a call by the YU weckers'
tights campsigs grexp to odd safeCy chacks en YDUe Co
the 1974 Nsalth sad Safety Act.

Speskers at the coaferesce outlised existing
healtk hazards froe VOUs isciwdiag eve straia,
stress sad Lenoeymovitis = swelling of srm mwecles
as a result of keying in data fer lomg pariods of
zime.

Thetre vas also & call for fwurther ressarch imte
the lisk betwees vorking os YOUs sad high frequescies
of miscarriages.

Practice ia the UX on whether pregnast woues
work with VDUs 1s curreatly left to imdividual
companies.

Une cawse of stress in usiag sev technology 1e
1aa3sequale Crsiaing, ssid Bayae. “all too ofces,
dealers are mot particelazly keem ou atter-saies
service sad just throw ism half & dey’s craimiag,” she
said. Complicated asmuzls cas alse cause
frescracion. (Computing. ¥ April 1987)

Building your owm ¢ ters cas save s beadle

Semstimes it peys te tske gstiers imte yowr ows
hasds. Unen seves Phosnix (Ariz.) cemmmmity celleges
24t out to buy mors thea ¢00 IM IT sad AT parsemal

-p s last er, they decided that
Insternational Business Nachime Cocp.'s prics tags wers
too steep. Bet the scheols’ sdmimistrators dida’t duy
cheaper 1M clemes: they figered they cosld save evan
wore soney by buying compomsnts asd duilding the
aschines themselves.

Save they did. Larry K. Chciscisnoen, desa of
sdainiscrative services for Clesdsle Commmaaty
College, puts the figure at close to 31 wmillioa.
Unile the scheols hired the local compesy that
supplied the compoments Co assemble woet of Che
mechings, teschers asd stwédeats pitched 1a, Too. “Noc
only did che college nave mowey,” ssys Christismses,
"but some of owr fsrulty and stwdests goc hamds-on
knoviedge of the immer workings of s compucer.”
(Businmess Week, 23 March 1987)
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Code 502
UNIDO MAILING LIST QUESTIONNAIRE

The Microelectronics Monitor is sent free of charge to an approved list of readers. To be
considered for inclusion in the mailing list, please complete questionnaire and returm to:

UNIDO MAILING LIST. INODUSTRIAL INFORMATION SECTION.
P.0. 90X 300, A-1400 VIENNA, AUSTRIA

Type or print clearly {(one let2er per box) and leave 3 space between each word
T
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NAME {underline family name) BB EEEEREREEERREEREREREEE

\ i
[ ) i . M S 1
i

TITLE OR POSITION N R
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ORGANIZATION

STREET AND No. {or P.O. Box) . o _ S,
CITY AND STATE OR PROVINCE ' o

COUNTRY N

PLEASE DO NOT WRITE IN THESE SPACES

N A o BN o o
i

o (TTTTTTTT

e {

Please detach and return to the Editor, Microelectronics Monitor, UNIDO, P.0.Box 300,
A-1400 Vienna, Austria

AIRMAIL DELIVERY
I would like to receive the Microelectronics Monitor via airmail and I am willing

to pay for it.

1. I will pay for airmail distribution through an agenf.in Vienna who will debit
me directly. Payments will have to be made in convertible currency.

2. I can obtain UNESCO coupons which I will send to UNIDO (estimated annual
requirement: coupons worth $20).

Please do not send us any coupons or cash as we have to see whether there is
sufficient interest among our readers before launching any such scheme.






