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I. NRWS AND KVRNTS
Centre ~n computer software Jeveloapment

A feasthility study, underwritten by a grant of
SHS 150,000 by ths Government nf Macau, has heen
started on the Jdesirability of establishing a
research and traiaing centre in Marau to help
develop computer software for develnping countries.

The propoasal has been endnrsed by the
Government of the People’s Republic of China., The
Gavernment of Prrtuqal Is willing to o -operate in
establishing the rentre.

The cenire wouid help to disseminate
information abeut the potential henetits of
computers in maximizing socta-economic welfare in
developing countries and offer snftware packages and
application sys*oems geared to their needs. 1t would
alsn cffer training in scftvare develnpment methods,
particularly to technical persoanei in the user
cruntries.  (Snirce: ACCIS Newsletter, 7(3),
September 1989)

Computer secu:ity

With the proiiferation of computers and
computer data, everyone has hecome concerned about
security - the security of data which needs to be
preserved from accidental disclinsure, modification,
destruction or delay, and the safety of the
rollection, manipulation and distributiona of the
data as tnformation.

Cnmputer serurity is a sensitive issue for
large organizations - Governments and businesscs.
If the Integrity of the computer system ls open to
malicious attacks, public confidence wiil he
threatened. According ta an article by
Robert H. Courtney, Jr. in Informatlon Age, security
is a people problem and employee security awvaceness
programmes pay off. Without employee support,
aceording to Courtney, securlty programmes cannnt be
successful.

The finited States Government, recngnizing that
existing criminal Jaws were insufficient to address
the prohlems nf computer crime, enacted the Computer
Fraud and Abuse Art of 1986 to improve the
GCovernment's response to comsuter crime. This iaw
focuses federal criminal prosecutinng nn those whrse
conduct shows a clear intent to enter, without
prope uthorization, computer files or Aata
helnonging tn others. Recently (in July 1989) a
{ederal grand jury made its first charge under this
new law.

The tInited Natinns system, like any other
orgqanization, is also vulnerable to threats tn
compiiter securlity, The control and management of
computer securlity can help to offset threats. The
Administrative Committee dn Co-ardination (ACC) anAd
the external auditors have addressed the prehlem of
security In the United Natlions and have identified
vulnerable areas which should be examined more
closely. At (ts fifth session, ACCIS will also
discuss the prohlems nf cnmputer serurity, The
paper (ACCIS B9/021) before ACCIS recnmmends the
estab!ishment of a terhnical panel to consider the
broad spectrum of computer security lssues, and make
tecommendat lons on ¢n ardinated measiures tn maet the
specific needs of the United Nations system.

The steps necessary to ensure computer security
do not neressarily involve the expenditure of large
sums of money bhut the costs of any particular threat
do neecd (o he gstimated, Concerted action and
collective approaches to the problema of computer

security may e the best response tn the probhlems.
(Soitece:  Internatlional Merald Tridbune. 27 July 1989:
Information Age, ¥nl. 11, Na. 2, Aprll 19A89;
ACC/I9RA'FR-R. 15, 2 Septemher 19808; ACCIS 89°021)

Africa and the Lniled Natloos

Africa and the United Nations: the Mid Term
Review of the United Kations Programme of Action on
Africa is the title of an informatinn kit wvhich has
just been pubilished by the Non Governmental Lialson
Service (NGLS/Geneva). The kit contains infarmation
on the situation tn Africa, and insights into the
internatinnal dialogue on the subject: it also
highlights a numher of differing perspectives on
African recovery and development.

The tinited Nations Programme of Action for
Af:ira’s Fronomic Recovery and Develrpment 1984-1090
was agreed at the tinited Ratlons Spe-ial Sesslon on
Africa in May 'June 198A. Tne Programme of Action
was based on a dual commitment: on the one hand,
African Goveruments undertock to implement
wvide ranging economic and social policy reforms; on
the nther, the inte.pational community ccmmitted
itself to suppnrting Africa’s efforts. The
Mid -Term Review, which took place in New York
from 12-24 September 1788, looked at both the
*Critical econnmic situation in Africa and the
problems and constraints facing Africa‘’s development
effnarts® and the “Response of the internatinnal
community, including the linited Natlons system, and
its commitment tc support and complement Africa’s
efforts”.

The NGLS. Genevd kit cemtains: the Final Report
of the Mid Term Review; the Report of the
Inited Nations Secre-ary General: the Report of the
Organization of African Unltys Africa Recovery.
Vol. 2, Nn. 4, Devember 1988, and an “Overview® of
the Mid Tera Review, prepared by NGLS,/Geneva. To
nbtain A& copy of the kit (stocks are limited), or
further information on the United Natlions Programme
of Artion, please contact: Toay Hill, Programme
Officer, NGLS/Geneva, Palais des Nations,
1211 Geneva 10, Switzerland. (Source: ACCIS
Newsletter, 7(2), July 1989)

Update on DUNDIS

The tinited Natinng Secretariat is currently
upriating the Datahase of United Nations System
NAatahases and Information Systems (DUNDIS), in
preparatinn for the publication of a new edition nf
the Directory of United Nations system data .ases
and information systems. Organizations of the
trited Nations system have heen sent forms
rontaining their recnrds for verification. The new
editing nf DUNDIS, which will appear in Spring 1990,
will ~ontain descriptions of informatinon systems
and services and computerized data hases produced
by the 'Inited Natlons system. A section on
United Natliown. system develonped applications
software is heing added to the new editinn. It Is
anticipated that the nevw edition will contaln at
lJeast 50 per cent mnre entries thaa its predecessor,
vhich was published In 1984. (Sourrce: ACCIS
Newsletter, 7(2), July 194%)

Landmark decislon at ITU conference

In a landmark decision, the Plenipntentiary
Conference of the International Telecommunication
Unfon (ITU) (Nico, France, 1939) has agreed to
authorlize the use by speclialized agencies of the
iinited Natlons telecommunication network.

The United Natlons nperates a telecommunication
natwnrk compnsed of a serles of leased clrculls




linking Unite! Nations headjuarters In New York and
United Nations offices and commlssions, as wusll as
wrjor jeare keeping centzes. Hitherto, this system
has been operated exciusively for the

United Nations: the specialized agencies have been
obliged to use cosmmercial national and international
telecommunication networks.

The Conference resolved “that the
tinited Kations telecommunicatinn network may carry
the traffic of the speclallzed agen-les which
patticipate voluntarily on conditlon that:

1. The speclialized agencies pay for the
tetecommuntcations service on the basis of the cost
of operatinn of the service by the United Ka.lons
and tariffs cstablished by administrations within
the framework nf the cutrent basi< instrument,
Administrative Pegulations and practices ol the
Unlon;

2. The use of the network is restricted ton
the principal nrgans of the iinited Natinns,
tinited Nartinas nffices and proqrasmes, and the
specialized agencies nf the United Nations;

3. The transmissinns are jimited to
information sxi-hangss concerned with the ronduct of
the business of the linited Nations system:

4. The netwnrk is operated in conformity + (th
the current basic instrument, Administrarive
Regulatinns and practices of the Union.*

The decision, established by virtue of
Resniutinn No. COM 8,/1 of the Internatinna,
Telecommunication Convention. crmes 37 years after
the propnsal was first made to the ITU. The
United Natinns system has been pursuing nver a long
perind the gnal of opening up !ts teleromminication
netunrk tn the spe~lallized agencles: suriessive
Plenipntentliary fonferences In 1952, 1959, 1945 and
1973 refused its request to san~tinn agencies’ use.
In 1982, hawever, the refusal vas accompanied by an
instruction to the Secretary General of IT to
continue tn cn-nperate with lUnited Nations system
organizations in the study or communications within
the United Nations sysctem.

The extensinn nf arcress to the United Natinns
telecomminicat lons network fulflls one of ACCIS®
most impnrtant and actively-pursued gosls. At the
third sessinn of ACCIS, In 19905, memhers agreed that:

... the develnpment of a telematlicrs netwnrk
for the United Natlons system as a whole
remained one of the prinrity chjectives of
ACCIS, since Ir wnuld promote greater
efficiency as vell as signiflicant savinqgs ...°*
and that “the Jdevelnpment nf snu-h & network was
essential to the achievement of ANIS
objertives”,

Furthermnre, ACCIS consideresd that:
“... since the deve.opment nf sucrh a netwark
was essentlal tn the arhievement of ArC!S
ohjectives and ANCIS was representativa of the
entire United Nations family, it would he in
the best position to contribite, together with
the iinited Nations, to the consultatinns tn be
conducted hy ITU and te make a significant
contribution to the study tn he undertaken.”

ACCIS authorized funds to Acqulire some of the
necessary information, which cantributed to the
analysis provided to the Plenipntentiary Canference
by the tinited Natlons,

2
2

The 1ssues now Lefote A'LlS is whether to
continue to play an active and positive role in
deveioping the use of the United Katl.ans
telecnamanicatinag netw.ire In accordance with the
ITH cesalution. The tupic will be Jdiscussed at the
AClS meeting in Seprerter 1989. (Source: ACCIS
Newsletter, Vol. 7, No. 2, Juiy 1989)

wotld inforaation service on artificial intelligence

One of the worlds mnst comprehensive data
bases on artificliat Intelligence and related topics
is now availahle to ail cnuntrlies. Anyone with
acress to 3 computer termlnal connected to a
telephone line will be able to search the Turing
Institrte’s Jdata hase, which contains more than
53,305 references, with ahstracts, to articles in
jrusuals, research reporrs, confereace proceedings
and books .

The Turing Institute, in Glasgow, has
previcusly made i*s Jata base available to the dezen
nr sn companies that are i*y affiliate memhers in
Furope. HMNow, the Institute has teamed up with
Data Star, hased in Switzesiand, whisch claims to be
Europe’'s leading on-tine data base 'host°. Data
bases held hy Data-Star can be arcassed by terminals
on a world wide Lasis.

At Glasgow, the Al data base is updarted daily.
A newv tape is sent to Data-Star every mnnth to
provide vhat is sald to be an unrivalled source of
the Jatest information nn research applirations and
market treads in surh matters as expert and
knnwiedge based systems, machine learning, patterr
recogqnitinn, advancea robotlrs, neural networks,
software and many other aspects of Al.

Anncuncing the new service. Prufessor .James Alty
n{ the Turing Institute 3aid: “This dara base has
heen built upnn nur excellent lihrtaty which, in the
space of five years, has established itself as the
best Al library In the worid. It is used hy a wide
range of customers in a number of countries. The
establishment »f this service on Data Star will make
it availables to a wider range of industries who wilil
benefit from AI exploitation. For example in
medical diagnosis. in financial advisnry services,
In lav, in englineering process rontrnl, in husine~s
and in computer alded des!qgn and manufacture.*

Maintalining cantart with research institutes
arnund the world, the Turing Institute at present
holds some 16,000 srticies from abhnut 180 jnurnals:
A similar numhier of papers from key ronferences and
workshop meetings; 9,000 repaurts from ahout
200 research institutes throughoaut the wnrld, and a
further 9,0N0 monngraphe, texthnoks and ¢nllerted
wnrks. (Source: Spectrum, Nn. 220/1989)

Largest particle acceleratnr completed

The wnrid's larqeat particie arreletator hasw
heen rompleted at 8 cnst of almnst $1 bitlion, The
Large Rlectran-Positinng Collider (LFEP) 18 clrrular
tunnel 1h.6 mlles In circumference that Is located
near the Prench Swiss horder., The LFP project tork
seven years to complete and involved a consortium of
14 Furnpean natinns. Fermllabh’'s Tevateon particle
accelerater in f(1linols previously was the worid's
largest arceleratnr, hut the propnsed
Superconduct ing Supercollider woulid be 53 miles in
clireumference. When it {s hullt, It will he the
world's bliggest particle acceleratnr, but completinn
Is at least 10 years ~f(. In the LFP facllity,
electrans and pnasitrons will vnllide and annihilate
each other, produring heavy, unstable particies with
high energy levela. Some similar particrlies are




though®t 't have toen presert immediately after the
neiveres wvas foarmed.  As the particlies disinteqrated,
they formel the various forms of matter.

The LEP ¢ ntains the wotld's biggest
surerconducting magnet, which s 1? miles in
diameter. A major goai of the LFP is the generatlion
of "zee =ero” particles in large juantities. The
“zee zero” particle is one of the particles that
~arry the weak ruclear force. [t s comparabie to
the phaton, which ~arrles the slectromygnet 1o
force., The dlsiategqration of aroar 103,300 ree 2er.
particies will have to be stulted to determine
whethier A frurth negtrine exists. if it Aoes exist,
it would iopiy that theare is a fourth family of
matte:r . The LEP is expected to generate Hne zee
znry particie se-nni. The questinn ~f whethor there
s a fourth family af matter ~auald be answered by
Septemtar (4R%. QOrher research goals will include
finling the sixth o top quark and creating the
“Higgs bos~n~, a higher order of farticie whose
ectstence Las been postulated by theorists.
(ixtractel from New York Times, 3 Avqust 19A%)

Rite-native wiafer cleaning metho! devel ped

Mitsublishi Elecrtricr and Taryo San<o (hoth of
Japany have jointiy developed a semicondyctor wafer
cleaning system that «causes ny prlluticn. It uses a
hign -speed spray of ice partircles at temreratures nc
Ligher than -577°, (Qne versian uses prrticles
measuring 0.1-30 mirrons in diameter, spraying them
via vapcurized nitrogen pressure.  The nther uses
jAarticies 30 -300 micrens in diameter and sprays them
with a paneumatic spray qun. The denslity »f the lce
rarticies ani thelir size can be altered accarding tn
the wifer‘s configuration. Taiy~ Tanso and
Mitsubishi Fiectric developed the new ~leaning
system lecause semiconiuctor makers fint it natd t~
get rid af sabmicron dust particles using ultrascnic
<a7e and bhtush sorub cleaning systems. Als>, the
intustry has heen trying to develnp a cleaning
systen that dnes rot use solvents such as trichivro
ethylene and chlnrofl-oro-carrons. (Fxtracted from
Asian Wall Street Journal, 19 Jure 1949)

AEA, SIA to press_refnrm of cumping ru.es
Sentnt exerutives of the American Flectranics
Aszcciarinn and the Semi-conductor Indistry
Associvting have agreed tn press for fundamental
reforms an the international dumpling cnde and the 15
antidumping law. The jolint committee proposed
rewriting principles and practices *n Adster 4umpling
Aand submitting that propnsal to the S Savernment
tor inclusion in LS law and administrative practices.

The qgeoup alsn agreed to urge the liIS Gavernment
tn present the proposal far inciusion in the General
Agreement on Tariffs and Trade.

The rommittee Arafted a polley statement nn
market access in Japan by fnreign semicondurtnr
manufacturers. It recngnized inrreases hy sevsral
ma jor Japaness users, but noted the lack nf
improvement In overail market share.

Deapite nngning negntiationa hetwesn 15
producers and .Japaness users, the group advised
retaining sanctinns until the administration has
revierwed thelir nverall effectiveness.

The AFPA/SIA farmad the jnin’ steering cnmmittee
in the faly of 1980 tn address internatinnal and
compet itise tasnrs, emphasizing Implementatinng of
the US/.Japan Semiconductor Trade Aqreement of 1984,
{Source., Computer, Auqust 1989)

Cogputers in the City conference

The sixth Computers in  .e City conference
prog-anmme, crganlized by Blenheim Online, focused on
trhe problems facing the systems supporting the
irvestment Inlustry and the capital markets.
Emphasis this time was placed on the issues of
management control, where prahlems stem from the
nature of the finan-1al marketplarce which has become
eupn mare complex. The Internatiwnal panel of
speakers At the canfersnce llilustrated the universal
nature of these problems with evamples drava from a
tange of compet ing marketpiaces.

The main confersnce, entitled "Cost eflective
techaology fur the 1390s”, covered three days, ea:rh
consisting of four sesslons.

The conference wvas corplemented hy three
rne day workshnps, each fncusing on a specifie
business ~t technical area within the securities and
investment Industry. Fntitled "RFisk management
assessing the aptlions and the paynff=; “Information
handling capibilities for effective dealing™ and
"Measuting the value of systems and maximizing the
return nn IT investment™, tney were aimed at users
and at technicai staff.

The Computer~ in the City conference tank place
on 14 1h Novemher 1999 at Tne Barblican Ceatre,
Londan.  (Source: Press telease, 12 September 1989)

will users get burnt by flare up of sunspots?

Computer users worldwide are Jacing a new
threat to thelr processors and data: sun spots.

Sunspot activity Is at Its highest for
J0 years - and the worst is yet to come, scientists
say.

Snlar tiares throw out very high energy cosmic
rays whirh rain down on the eatrth’s surface. The
hignly charqged particles can cause electtostatlic
spikina in computer chips and cables.

On a larqger scale s01ar emissions affect the
ele~trnmagaet ism nf the atmosphere, which can
interfere with national power supp’ies at ground
level.

The 11 year sunapnt cycie is due 'n peak
fn 1991, but snlar activity la already considerably
higher than at the same stage in the last cycle.

Solar astrophysicist Victer Gaizauskas from the
National Researrch Couacll of "anada, says that {f
there is nn research into the effe~ts of sunspot
artivity an computer failures the issue will he
forqotten for annther 11 years.

Howeyar, Galzauskas points nut that the naly
way to find nut If solar actlvity is to blame when
the payrnil system goes down (s to put a cosmic ray
counter inaide the romputer to measure whether the
fallure cnincides with a burst of radiation,
(Source: Computer Weekly, 21 September 1989)

Grappling with glohal digital networks

The world's first international 1ink between
Integrated arsrvices dAigital nelworks (ISDNs) ia
sxperted tn ga Live In Nirtnher. lisars nf 300 1SDE
haslc rate acress lines and 10 r-imary rate arcess
lines nn trial in the Dutch part of Rotterdam will
get a Alrect link to the Federal Republlic of
Germany's natlonal ISDN service to Darmstadt,




The Putr-h Sermyn link, howaver, (s the
exception rather thyn the tule. The troable is,
none of them are implementing corpatible systems.

The probler ltes in the complexity f 180w
sranlaris. MNar only vre there basi.- physi-at
attcibutes such as plug ant socke: specificarians,
bit rares, signaling woltages and private
netwoark ‘public netwnrk interfaes tn ba 55, _wd oar,
buac thete are also safrware considerations, su-h as
the signalting pretocoal.

Of all the ateas of sraadardizatlion crucial te
Internatisnal iuterwnrking, the signaling protacol
is the most important. It determines which
services and features can be made availible over a
linw.

On tha face ~f (¢, thers shaonld he nn
protlem. wWoridwide, the ISPN sijnaling standard
is C7. shart for COITT Signaling System Mumber |
a ressage base ! pr.otocol developed by the
Consultatjve Comniteeoe on Internatinny] Telephone
and Telegraph. PRut despite internations! agreemesnt
on 7, tieie La sviiioennugh zoom fer individual
interyretations ¢ make them fncoarpatible with nne
another.

A particularty Impartant area of the <7
specificatinon for those loanking ta set up
internatinnal data links over ISLN {s the Yser
Part, or P, a software [rotocnl . There ara
basi=ally twc types of I' s, t*s Telephona User
Part, or TUP, and the Inteqrated Serzices lser
Part, or ISHP. The former is sufficient tn set up
and maintaln a simple telephone cali, hut tne
latter is naeded to support all of the advanced
features that make ISDN such a sophisticated
offering.

The French may implement the full set [of
ISUP] but everyone else is implementing a different
subset. The United Kingdom, for instance, has so
far only commitred itself tn implement ing TUP,
albheit with a few value-addad volce functinnae.
A the Italians are Implementing their own special
subset of the ISHP. Sn are many of the others.
The bottom llne Is tha: none of them are compatible.

Still, under niessure from the Furopean
Commission, moves are belng made to Implement a
pan Euronpean ISDY by 1993, And other countrles
have made tentative steps towards International
ISDN compatibility. In May, for instance, AT&T,
Rritish Telecom and Japan's Kokusal henshin Denwa
annnunced the flrst internatinonal Algital links
over the public switched telephone network.

Despite the small amount of proagress made,
internatlinnal ISDN is still an elusive dAream. Even
the Rottardam trlal 1s nnt what it seems. The
switch used {3 A System 12 from Alcatel's Federal
Republic of Germany subsidlary SEL, developed tn
German ISDN specificatinng and nnt Duteh
requirements. Althnugh its links tn the Federal
Republlc of GCermany's natlional {elephnne network
are secured, it ls likely to remaln an Incompatible
Island In the Putch system.

linless agreement ts reached 903n hetween
different natlnnal ISON providers, the world s I1SDM
users are going to be faced with crass barder
incompatibliity problems for many years to .ome.
(Reprinted with prrmission of DATAMATION'
magazine®, 4 Auqust 1989, copyriqght by Terhnlral
Publishing Company, a Durn and Pradstreet Company,
all rlights reserved)

11. NHW DRVRLOPVHRNTS
First hot electron trinsistor fastest bLipoixr Jevi.e

The tirst hot eletron tranaistor has faoeo
deminstrated Lo he the warid's fystast Pigenlar
Qevice ta date by a team of ATCT fpall Labarat~ry
researchers, acearding to Anthony F.5. Levi,
Murray Hill physicist whe recelved prtanr
TS O4,R2%, 113 on 9 May 19 4 for oa description of rhe
cperation of the
¥oung ¥al Chen,

the

Team membecs

Nortgenhurg, and

Morton B fanish ate expected ty receive patents o
ather aspects of the techaslngy.

The averase eiectron veloctity through

the rew traasister has bteon measi:oi as

3 x 107 conticetres per second. At @ oam
temperature the first labsratary decices have
attaine? a bandwii'h of (6% giganettz - =mare than
fise timos as fazt as the fastes? alii.on bigpesiag
traratstor,

The transistor is =via of indiam gallium
arsenlde (In71As) an 3 sunstrate of inlium phosg aide
(Ind) fundamental physics determined the chaice of
these two materlials, s2id levi. AL ro.m temperatuces
InaAs has a small tand gap (the sinimem amount of
energy required to excite an electron from the
valence band intes the electron eonductica bhand in
A semlcondactor).  InGats's band qap s only
0.8 eiectronvolt, comparel to 1.seV for gallium
Arseninde, 9, that a tranststor miie of InSaAs
tequires less power tn switoh tt ~n and nff. 1g
addition, the electrans in its canductian bar! have
2 Inenr affecrjve mass thaa thosae in a wider band-
qip material, enabling them to travel faster and
wirh less scattering.

Alss key is ihe unprecedacted]y; heayy doping of
the n type and p type iayers. In the InP substrate
Are Jrown an InGaAs contact, colliectar, and 'ase,
toppad with an inP emitter. All the layers are
A type except for the base, which is exceotinnally
heavily doped p typa (1 « 1229 Impurlties per
cubic zentimetre). Surch heavy dcping levels were
made possible by advances in molecular beam epitaxy
(MAF) davelopsd by Panish. The substtate is
customarily heated to 9090°C furing crystal growth,
but the new MRE techalque lecs It be heated less, to
balow 40077, enatiing the suhs.rate to ahsnrh more
dnpant.  (Source: Spectrum, July 1%89)

Gars grown via molecular epltaxy

Thin fiims of gallium srsenide have heen 4:own
via molaculac epitaxy ~n depressions etched into
glass optical fibres by P.¥. Rhattacharya et al. of
the University of Michigan., The researchers sampted
light slgnals In flisres and amplified the elect; lcal
signals that seaulted from Interactinn of Tight with
the gallium arseride. The next step applying
ampiifiers and dete.tors to single crystal stlica
fibres - may heip produce aptoelec~troniz data
Frocessors that romhine *he speerd of 1ight, the
massive number of signals transmissibile by flhies
And the amplificatlion abllity of slertrical signals.
The nev approach avolds some of the techniral
problems of trying to integrate opticral fihres and
semiconducting clrcults through connecting qgronves
ot holes in the semicondurting device, (Extracted
from Chenical and Engineerlng News, 17 July 1939)

Phillps discovery heralds [n new IT qeneration

Philips redear~hers have demnnstrated that
matal semicorductar-transistors, or MISFETS (metal




insulator semiconductor fleld effect transistors),
based on a GaAs (Ga.Al)As heterajunction, Jisplay a
negative Jifferential reslstance at coom temperature
over a conslderable operating reginn.

This Jis-;overy opens up the possibility of a
completely new generation of Integrated clrcuits
using GaAs - both for analog and digital
applicatinns - with a considerably simpler structure
than was possible with traditioral fleld effect
transistors, or MFSFETs (metal semicondu:-*ar
field wffect transistors). Wi*h the new circult
devices, a circult with only a eingle transistor is
sufficlent for many functlons.

The wark, ~arried cut in callabaratinng with the
Centre Hyperfréquences et Semiconducteurs of the
University of Lille, was supported by the French
Ministry for Resea:ich and Terhnology.

Coupared with the recent hot electron devires,
which display similar effects, a MISFET has twvo
definite advantages. Flirst, the strurture of a
MISFET is simpler: a single heterciunction compared
with a number 0f S nm-thick layers ~f GaAs and
{(GaAl)As; and second, there is a ¢ ear reglon with
a negative differential resistance and not merely
discontinuity in the characrecisti, s, This is of
special importance for certain anaiog applications,
such as frejuency douhlers., (Source: Electronics
Weekly, 6 September 1989)

Acvantages of semiconductor nonvolatile memorlies

Semicenductor nonvolatile memnries offer
numercus advantages over traditional magnetic core
memyries for future alrcraft, missiles and satellite
systems. Those advantages include major increases
in computing power and majnr decreases in welght and
electrical pover requirements. 1In the interim, scme
ajircrafe, such as the B 2, may use volatile memories
with a battery backup - less deslirable than
nonvolatile memnries, but altiowing faster and more
powerful computers tc be used. One of the major
techanloglical advances in semiconductor nonvolatile
memaries has been in ferroelectronic technolngy,
which has resulted in practical read. write
nonvolatile RAMs. These RAMs combine the speed and
ease-of -use advantages of static RAMs, the high
density and potential lnw cost of dynamic RAM3, the
nonvolatiliity nf EFFROMa, and high lavels of
radiation resistance. (Extracted from Aviation
Week, 17 July 1989)

Nonvolat.le Bloch liase memnry chips

Hitachl (Tokyo, Japan) has develnped
nonvolatile Rloch line memory chips with 1 kbit
capaclity that oparate at 1 MHZ and are contalned in
8 2.4 x S micron memory cell. The technology is
capable of 5 Ghit memory chipy with less than
SW-power dlssipation. Rloch line memnry technnloqgy
uses micro magnetic Binch line structures withln the
magnet walls lying hetween magnetic domaing to store
data As agalna’ the use of the actual magnetlic
domains as with conventlnnal magnetic storage disks
or tapes. Magnetic domains are typlirally
10-20 microns in length and 0.5°1.0 microns In width
compared to typical Rloch line dimensions of
0.2-1.0 micron lengths and 0.0)- 0.1 micron widths.
The technnlogy has tha pntential tn anabie Ghyte
mamnry capacity In rigarette case-sized recnrding
media. (Pxtracted from New Technoloqy. Japan,
Septemhear 19A9)

Mitsuhishi Flectric has develnpad a cylindrical
memory capacitor for use as a 64 Mbit dynamic random

access moamory (DPRAM). Tt was developed by tmproving
a stackedl capacitor and glving its storage electrode
a cylindrical construction.

The capacitar stores electrin charges necessary
for actuating transistoars and is used in combinction
vith transistors to compnse memary celis which serve
as the DRAH's data memnry univ.

Since the capacitor's storaqge caparcity is
propeartional to fts surface area, use of this
cylindrical design enables full use of the surface
area to substantiaily increase the capacitor's
starage capacity. The storage capacity can he
easily bonsted hy increasing the cylindrical
eiectrrnie’s helgnt.

The cyllindrical construction is prac-ticail and
can be farmed by adding a few wafer processes ty the
ptocesses for obtalning the conventional stacked
construction.

These improvements enable a storage capacity of
over 30 fF, which ls sufficient for crmpansating the
clroult operations, even with_a miniature memnry
cell having an area of 1.5 m‘, which is ne.-essary
for 64 M DRAM. (Source: Electionics wWeekly,

f Septemher 1989)

InP_semiconductor technology

Pesearchers are develnpling indium
phosphide based semiconductor technoingies that
vastly outperform GaAs clircults. Scientlists ace
working on manufacturing processes for making
high-quality substrates and growing the bulk
mate-ials as well as researching actual
semiconductor designs. The technnlogy's deployment
depends on epligrowth technologies such as
organo metallic chemical vapour deposition and
gas-source molecular beam epitaxy 20 make the basic
InP structures. 1InP surface properties enable
metal ‘insulatnr semiconductor fleld -effect
transistors (MISFETs) as well as high perforrance
heterostructure bipolar transistors (HRTs) for
optoelectronic clrcultry. The technnlogy also
encompasses semlconductors made frem Indium gallium
arsenide and indium aluminium arsenide. Several
companies have developed experimental InP
semiconductors such as Thompson CSP's (in
conjunction with the Naval Ncean Systems Center)
MISFET with three times the power,unit gate width of
GaAs FETs and ATeT Bell Laboratory's HRAT with per
stage powver consumption of 4 mW and per stage
propagation delays of S0 picoseconds. Others
developing InP technninglies include Fujitsu, NASA
lLewls Research Center (solar celis {or space use),
Splre (Redford, MA), Coloradn State Unlversity and
Texas Instruments. (Extracted from Electronic
Engineecing Times, 17 .July 1989)

Neural reiworks chips developed

Rell rommunlcat fons Resaarch (Rellicore) (Morris
Township, NJ) has develnped a computer rhlip which
simiiates the human hrain's neural networks. The
“brain® chip {ncorpnrates mlectronic artificial
neural neatworks which anrrespond to the hraln’s
neurons and synapses., The chip is comprised of six
neurons which are connacted by 15 synapses that
functlion as Indepandent processors. Tha ch!p also
learns In two phases, a student phase and a teacher
phase., In the student phase, input is fed to the
neutons while the chip produres whatever output |t
desires. lUnder the teachar ;[ ase, the teacher
directs the output Intn the -anwn correct phase,
teatning orcure after the sctrengthenling and
weakening of elactronic naurnns., The rhip has
pntent ial volre pattern recoqgnition applicatinns,




Meanwhile, Intel s (Santa “lacro, CA) new neural
cvompuater chip can perform 16,7300 muitipiicarions
simultanecusly, a total Af two billtica sec o nd,

Neural nets, madeiled on the brain's thousanis of
tiny connections, may be "he solytinn ts computers’
problems with pattern recngnitinn.  Intel's chip is
the firs: with encugh power for an entire cospirter,
which corbined with a non-volatile memary, gives it
the ability to contrast and stare patterns tn a
manner similar to that »f the bhrain. The
semicanductar maker s currently sxploring potertial

apptications for the chip, nf which a smyll quntiry
has been providel to the US Kavy., Kavy researchers
heiped design the rhip and have bulit a campuater
that will use it. They hoape to use the chip in
non-npuclear weapons systems. (Fxtracted from MIS
Week, 24 .fuly 1980 and wWall Street .Journal.

4 August . 'R?)

Holographic computing work staticn

Ferngniticy Technnlogy (westbnroiagh, MA} has
introduced the HG300T halographic computing work
station to permit engineers to see inatantaneous
interferenc-e patterns farmed by artr.~tural defects
or vibratina modes of a part. The methnd
substitutes for the time cansuming merhod of
expnsing photographic piates that are usually
neceasiry tn record holographic interference
patterns. The ned work station utiiizes a viden
camera to find out interference patterns generated
by interartinns of a reference and reflie ted laseg
keam. The hnlngraphic techniqie supplles a way of
~emparing the vibration mades nf an «hjert with
thrise caiculated by finjte element examinating,
Hajted technalngles {a using an HASMTNO system tn
find out m:ide shapes and vibration fregqiencles nf
jet engline parts such as blades and vanes. Tt is
alsa emplaying the system to inspect ahradable
seals and varlous composite materiais. (Futracted
from ﬁng{ggﬁpgi!gp, 29 July 168R9)

Study reveals hard dlsks run longer in humidity

Computer hatd Alsks can run five times longer
in air at SO0 per cent relative humidity than in dry
air and 50 times longer than in a vacuum, acrording
to a study by Northwestern lniversity researchers.
The study was funded by IPM. The magnetic head
scrapes particles from the Alak every time the disk
starts or atops. The dehris nxidizes ‘n hemid ailr,
thus Inwering the surface enerqy. Fe anse the
partirles are relatively small, they dn lirtle
damage to the diak. The rarticles are larqger in
dry alr or 1n a vacuum and the bulldup In time cloga
the spare hetween the head and the disx, However,
the advantage of operating disks in humid alr
applies nnly to systems In cantinunus nperaction.
(Extrarted from Chemlical and Englneering News,

7 August 1989)

New optcelectronic chip demonstrated bty IBM

IR haa demanatrated a vaty dense
optoelectraniec rhlp (o1 receiving data nuer
fihre-optic lines at a much faster rate when
compared to current devices., The chip <antalng
50 times more optical and elactinni.- ramponents
compared to aimilar rchips. Such devices permit data
tranamissinn nf at least one billinn blits/sernnd, up
to 10 times faster compared to curren’ fihre optic
lines. IRM s Also exparimenting with a similar
chip for tranamitting Aata; as only two chips wiil
be needed for transmigsslon and reception, tha
devires will offar advantages Including speed,
retiability and relatively low cost. With the
increasing power of computers and transmissinn nf
qgraphics, the speed of tha new ~hips will he useful
in the future. (Fxtracted from Wall Streaet .Journal.
24 Augoat 1989)

Stlicon crystals may le grown at 300°C

Silicor crystals ~an bFe qrown at 00°C,
resnlting In fewer defacts, acoording to A, Tash of
the University of Texas (Austin). Silicnn crystals
are normally grown at S03°C as sitane gas comes intn
contact with a substrate. The high temperatuyse
resuits in some Jefects that prevents the
Aevelopment of higher Jdensity chips. Fxtra energy
in the lnw-temperature reaciion ls proavided by an
riternating eiectromagneric field, whirh pratuces an
Argen piasmy that transfers enerqgy to the silane.
(Extrarcted feom New Scleatist, 22 July 1989)

Hydiogen m

_3uperconduct at record temperature

Physlcicsts hellevae that hydrogen eruld heecrme a
super-oanductor at high pressure, but their estimates
of the temperature at which it makes this transition
have vacried widely. Now researchers at the
tniversity of California at Perkeley and lLavrence
Poerkeiey Laboratory have calculated that hydroqgen
shoiid Lecome a superconductor in the range 134 t~
J0G K (up tn 277°C). This means that it could hace
the highest critical temperature, T., of any
sitpercandonr .

The physlicists, T.W. Parbee, Alberto Garcia and
Marvin “ohen, calculate that the transition will
Acear at oaround 400 gigapascals.  PRecently,

Ho Feang Man and Russell Hemley at the Carnsgie
Institution §in Washington 06 compressed hydrogen o
250 gigapascals between diamnnd anvils and found
trudirect spectroscopic evidence that it had indeed
rhanged frnm an insulatnr to a metal. The pressure
they achieved, however, fell shart of the
superconductor range.

Rartee and his colleagues calculate the
critical temperature from first principles. Thelr
apprnach, they say, vas sucressful in predicting
superconduct fvity in compressedl silicon. They say
that the most probable value for the critical
temperature Is 230 K.

If experimenters manage tn make hydrngen a
superconiuctar, they may gain insight intn how
high temperature superconductivity works. The
phenomenon occurs in complex materlials. Hydrogen,
hnwever, la the simplest material. (This flrst
appeared in . 5. 1 lat®, Londnn, 12 August i99;,
the weekly review nf sclience and technaol-gy)

High temperature superconductors may make hetter
interconnects

Researchers at Coraell Unjversity have
develnpad a parkage system simulation methnd to
Adetermine if hligh temperature superconductors would
make hetter Interconnects for ('MOS dlgital circultey
than ronvent lnnal materials. In a test of the
modelling methnd, researchers speciflied intarconnect
terhnolngy simllar to that used In NFC’'s SX -2
romputar for a CMOS 500,000 circult processor
nparating at room tamperature and then a similar
processnr using superconductive Intarconnectinn at
77 XK. The mndel Indirated a 6 [nld Improvement in
perfnrmance for the superconductive chip.

Intel {Santa Clara, CA) reseparchors say ropper
{(Cu) may bhe a gond option to aluminium (Al) as an
interconnert material. This (s hecause of copprr'c
low resiativity and gond depandablliity. (A majnrs
limitation an aluminium one nr two generations from
now {8 fareseen hy the researchers.) The
researchars examined the heneflts of supplanting
aluminium with copper using a system simulation
programme based on device, clircuit and system
mndels. They discovered that the propagation delay
of interconnectinn {3 major when the effective
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A miliion lasers sjueese unty a sgsare Jentimetre f
senicondaitot

The w> t1i.7°s smiliest [asers - cyiintare ¢
semiconduetar that are roughly one teuth «f rthe
thickness of 3 har-rs halc - have teen male in the
inited Srartes.  The team, from AT(T Rell

Laboratortes vyl Pell Communicaticrs Research, in
Kew Jersey, deposited ANDY alrernating iayers o
gatitum arsentle ant siumintum arsenide on t p ot
a sutstrate of grlilum arsenide, then eti."held
througl, the ifayers to create an array of tin
iasers,

The laseis 3re hetween 1 anl S Tomatres
wile and 5.5 micrometres iong.  They an fir ant..
a

hip at densities of more than a miliion per
siuare centiretre.

Canvent ionyl semiconductor lasers emnl* Tighe
from thatlr edges, pacraliel to the plana ~f the ohip,
but these lasers emit thelr heams from the surlace
af the vnip. This means that unlike - .nventinny,
semicoanluctor lasers, the nev lisers .3 he syie in
exactly the rcame way 33 ordinary intejrazeld
electranic clroglts, The lasers aiz~ te nire an
edcepti~naliy low current to drive them
I milliampere - whirh makes them atrractive for
use in comeuntcations,

H
i

Accoarding ta Cir Harhtaenn, f Rejl
Communiocations Research, Arrays ~f these (hipe
piacad bacie to hyck ~ould Aact as Aptical canne ttiong
betwaen electrni~ chips, or In opti-al fihcos,
Ancther possinility €or the long term 15 tnat 50k
arrays of tiny lasers might foem the conne-tinns
in s0 called neural netwdirks. These are computer
systems which gimulate the hirman brain. (This
first appeared in “New ;. .eniist™, London,

12 Asqust 1985, the weekly review of s-iernce ant
tehnoloagy)

Supercoandycting chips farge satellite links

Sclertigts at NASA have creoated a
suporoanticticog thin fllm etiched with circastoy tnat
can process micr waves far cammaniocat ioaes,
Doveirpmenr of thig film Is part f an accelora® ing
effort by the apv e agency, the Penty; n and
teler nmmanjcat inns "v~m;x,an‘.n, fa the 115 vy deaygn
superconductiong clreifrtry far sarelilitos,

The micrawave circult reannates at 1 (e jueny
of 3% to 3 gligahertz, and 8o serves as a [rc’ oty
for warsing circulrs that o n process signale witnin
that range. [t was develcped at NAGA'q lLewls
Regearch Center in Tleveland, Ohlo, whete the agency
researches into aupercaonducting materiala.

Most commanlicationg sarealllrea gont up by
the US reralve and tranemit signals withlin a range
nf 11 tn 13 qgigahert2.  This baadwidth Ja heonmirg
cluttare.d as more and mnre sateilites receive 3yt
teansmit Informatlion. Many Furapean and Japaneee
sato:llites have leapfrogged the Amerlicans ard o ow
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Tne roesoo coased a djaser t o depasit v
vagersr of yttrium, barium and opper vwwidte 25 a
than, evi:d film onty the substrate. They then
. he . the ~i ttry ~ntn the film. Hicrowave
513 a are carried shreagh the circuit at 'he

tnterfy. @ »f the fiim andi the sibiatrare. The
cursent lensity achieved by the clrouirs
fatricated s far s tws mililon amjperes per
Spiire centimerre, whivh enjineers in the fieid nf
«3talitre cnmeEaunicatinng o

et der hagn anongh o
(This first apperred in
sientistT . Iendan, 12 Augast 1983, the weekly

revieow f science and technoiogy)

i ooees miocrowave signals
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Methond! to depersit_supercondust

v Diims onto silicon

A inw tempaixtare marhad thar oy ke utilized
v odegugit super

cnducting rhn flime directly ont
siitron, the core nf semic nlict 1 occmp.ter chips,
has reen devel fed at Morrh carsting Srave

finivergity. The math -4 can be atiiizel to 3 ire
Currest carrying capawriiities noe previ
in putiished lirterature for super:

sty foundt

licting fiima
Ao gited wn ceramic substrates. A £850°0

temperatiire was utilized tn produce srabile thin

flima cn strostinm ritanate. filrs ~arried a
5 mil A ot carrent withogr o5 roondace ity loss
L% T,y temparatace A which Tigaid nitee;

can e erpl yed for conlleg. Films were alan mos
At 900N, whier o atyll o carried Tomig A cm? citrents
Alth cigh they weare nat as defect {roe. (Extry-ted

fr~m ‘eranic SR, AL juat ORI
How vivtie g quantum weil transist.s te h Yagy?

Somy oo bt manufacturers are qtretohel o
prvbhee momary o hips with a festure alze Af atcund
d.h micrang wnd procecasnre with a featire aize of
VLA microng, To catinne dacelaping {ister
proeas i anpplioers will have ' develap chips
with foasture 1170¢ well hel w the m.gt et
~Mierings, ant with A very oW poser consumpt Lon

in nnder to avall the prablem of tne chipa meleting
Aown

' ta cuarrently considored thyr 0.3 micione ia
the aize 1imit for mast inteqgrated circatite and that
cirults less than 0.1 microns are unlikely.

The proklem s *hat when yau pack circaite thia
rightly, the electrong passing thraough the «~ircult
tegin ta exhiblit 4ome of the propecties of waves.




The eile-trong Lagin v *yke ~n wyve llwae
properties vhen thay ate confine? rooa ragl
dimensline a-1lle: thy thelr rvis s me ona

wrveiengt?t, *that s thalr e alze. T .e
rrmntus

elecsr

wyvelergth is depanlent o orna

In tn? ar Aexigne this means "na*

eiectrons ~an jurp vatween the e*chei wires on the
si1lican s~ that you s oot alwavs ir
electrons yre. T

w whera yoir

mopractical terms thece oitg

eiectrans wili raan that your corphter may give ;o
the wrong answars.,

I

i

tomarrouts quant wall transister

on resonant tunneliing and tha
e praperties. Fesearchers are
T ways of taking yivantage nf the

distinct (q02
If eneray is

d energy levels -f tne elefron.
given to an eleltron it will send the
eletron whizzing ¢ anc*her one ~f the ennrqy
levels i* ts ali~wed, even {f this me. ns rassingy
through a barrs

rescoant tunngliiae g,

fantum well transisctors is toa e
ittrie dimples in a very thin semicordo~tar fiim
sandwiched hetween s ther semicondoctrer matertal.
The wells are taken to ke about the size ~f an
electron’'s gquantu= mecharical wavelensth and
therefore ele"rons are expected to exhibit the
phencrmensn af resonant tunneiling and escape
the wells.

The atm »f .

tr=

In alltion, miantum well transistars re-ngnize
that eiect:ions can have several discrete energy
levels, unlike today's rinary compaters that are
bised oa the principle that either elactrans finw cr
they dn nnt. By recngnizing these different states
the pracessors no leonger only wark in binary - the
an.off mode,

This means thas tha greate- the nucter of
Alfforent quantum stares the quantum weli
semleandact o recngnlzes, the fewer epilvalent
conventinnyl transistors are needed.

Advances in material science mein that suitahle
semiconducinre are nnv teccming a possiniliry.  ore
technigue, called mnjerular ream epltaxy, allows the
butiding of very thin layers of gaitium indium
arsenide and aluminium {rdjium arqeri e, which ~an te
used for the semicanda~tar jayers in the quantuym
well.

These structures are s amall that a nne
rentimetre square chip rould hald 10 bitling quantum
transistors. These can then he stacked tn form a
three dlmensl-nal devire, which enahles a vast
amount of computing povwer tn bhe concentrated inte,

A very small vnlume. (Sourcer Computing,
13 July 19R89)

Tungsten used ln submlicron gate arrays

Motornla (Chandlter, A7) resear-hers have come
up with a rriple level metal techalque for submicran
gate arrays using tungsten (W) for the inftial metal
layer. The W nffers dependable ~ontacts that ran
reaist temperatures higher than those uaed fnar
Assembly withnut imparcting transistar hehaviour,
Researchars depnsited approximately 100 anqgetroms of
pure titanfum (Ti) to realize arreptahle contact
rexlstance and then titanium nltride (TIN) using
reactiva fon sputtered (RIS) flims. Pure arqgon and
pure nitrogen nases ware united to deposit the fiim
and gas romposition and flows vere adjusted tn
achieve a TIN stolchliometey of approximately 1.0 to

ve a stable bPyrrier.  Tha resovrchore then VD
depagitad TIR to ankance the unlon ~f rungeren b o

TIN s gnid

=lib o disvita. Tha mix f HIS o

ta ~ffer ¢l chntact resgisgranca,
inteqgris

¥oand rherm pograntitey with sopart stap
CvErage. lieing toig techalbgie onoa 10 micren qite
ACCAY test vahlcle the reeearchers showed neariy

oo prer cent s

ttact step coverage and say that qe
18 appecpetate for submicron cireunits. (Fxtracred

Semicondictor International, June 19A0Q)

Fastest ever qgate array developed

T a gare array wire

Ol gates, It uses

Teshiba (tlapan} his Jdeve!
a delay time of .39 ns and Si,cC

hipslar IT7s as well as complementary motal ~xido

~onductors, whics oo

sor sume less power. Toshiba
53ys the device is the fastest, most condensaed gate
arzay ever. (! was prorluced by laying a 0.f micron
iire across a & M bit '\RAM. One bip-iar transistar
is shared by tw~ adjacent g tes, thereby making for
A smailer Iogi~ clreult. Shipments Anf the new
device will begin In two yesrs. (Pxtrated fr-m
¥ Economic Journal, 8 July 1989)

Fast comput

H

Ative Mamary Technaloagy Inc., Irviae,
T3iifrnia, ranufactures the Distributed Rrray of
Prooessors (DAF) €10, a massively paraiiel

mprter. A recent press release ~laimed that the
compater runs at 49 biliion Buolean operatinns pe:
seond.

Uoampater spead {s conventionally measarea in
iilians of floating polat eperations par second
(mejafiops) cr millions of lInstructinns per se-ond
{(MIPS). Frllnwing the abbreviaticn traditicn,
tililans of Ponjean cperations per sec.~? woull be
shertened to ntops, which we think shoiid be
preacanced belegs like the well kr .on sty.,e nf
jazzr musiec,

Ftoops Interdects a refreshing nate of popular
culture Ints enmputer lings and certatniy conveys
the rnatinn of aspeed more tnan fliops daes.  (Souree:
Spe:trum, Septemier 199}

SHED scteme prodices beoard density rivaliing that of
the <hips

Semircrdictor desiqgners and manufacturecs are
unleashiig a flood of integrated cirenits feataring
ever higher clock rates and grearer functinnality
picked Intn smailer spaces. onipa with submlcren
Aesiqn rules are nov commanplace;  hnwever, many f
the packaging and inrercrnnect schemes ysed ‘o
pAackage tham date hack to the days of 1.0 to 5. D.m
design rulaes. As a result, the full power of the
new chips has remained largely untapped.

Riut improvements in parkaging and Intercannect
technningles will ralease that pawver. (ine surh
advance romas from linl Structure Ine, of Irvine,
Califoreia.  The company says that with its very
high danstty intercnnnest tachnrliogy, bhoard and
module densitlies at thelr best r~an mateh thnae nf
the rhips thamseives.

An important companent of UnlStructure s VIHDI
scheme is A proprietary multilayer interconnert
techanlngy, supported by liquid organtir dlelectric
rasting. In the process, an adhaslon promat ing
matecial s sputtarad along with copper onte a
substrate coatad with liquid nrganic resin. The
reqult is that the entire surface of the suhstrate
he~ores electrically ronductive.
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iheer gensitivity and performacce than thelir

jredecegaarg All at a iower oaar

Rasaareh ayivaroes In thn flofd yre 2l roming
rapidly, promising a wider range f even mare
sophisticatead ailiocn sensnrs by the early (%304,

For exam;la, ~ne of the 1artest jabaoxtary
technigies 13 cacied surface mioremy hiniog. I
tnunlve s Waiiding ap structares an peiyaiiboare or
atheor materiale ona silican anrface, as appoaed ta

convent janal commarcial Approaches that rely on
carving cut o stractures {n the silicon by aeleg

etching down inta a wafer.

Fueitnag all f tne activiry 19 the crntinging
protiferarion of micrapiocedrars,. A corputing
poeer geta cheaper, the senanrq needed o, Tink a
contral procestsr to the auarside warld are becnming
A targer portion of averail ayatem cont. Qo many
casea, the avatianiltity of reilanie low coar
aenanrs can make or hreak 4 development preafect
And as ayster degignera rely increasingly on
diargitaited compat ing aolat lans, thare 13 an ever
qrowing aeed for an called amart genanrs that
incorparate more Inteilliqoence at the senaing git -,
rither in the package ar inteqrated onto the senang
dio itaeif,

't a4 trend that ls apurring an iatense
oflore |
vendors

v obow coart gengnr development . And many
ranging from traditinnal hroad based
senant suppliers tn Sillenan Yalley startups
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III. MARKET TRRNDS AN TOMPANY NEWS

Computer and network equlipaant vendors are
beginning to offer one-stop service agreemants for
network service. According to Industry analysts,
these multivendor service agreements would allow
users to --2ll one firm to troubleshoot a problem or
co-ordinate maintenance. The vendar would also be
responsible for finding qualified technicians.

Users also avold the inconvenlence of having vendors
finger pnint when a problem orcurs. Wwhile users end
up with added convenience, vendors add to thelr
revenues as iervice providers. IBM, Digital
Equipment, AT4T and Timeplex offer multlvendor
network service. According to Ledgeway Group
(Lexington, MA), reverues from multivendor service
contracts will be $3.8 biillion in 1993 compared to
$2.5 billion in 1989, a 15 per cent growth rate.
(Extracted from Metalworking Worid, 24 July 1989)

Work station leasing

Leasing of work stations is becoming good
business for rental and leasing businesses. Such
firms are reporting increased demand from users, who
are now familiar with the technology.

Micro-Computer Rental (Piscataway, NJ}, says that
the company recelves many calls from Fortune 1000
firms and small engineering businesses. 1In
particular, they inquire zbout the SPARCstatlon lline
by Sun Microsystems. Liberty Credit (Merick, NY)
feels renters are looking to hedge against inflation
and equipment obsolescence, while DEC feels work
station prices will have to decrease dramatically
before buying is less expensive than renting. Some
vendors are concerned about adding value to the
leases, and some - like Sun - place tight
requirements on rentals and leases. (Extracted from
Computer Reseller, 19 June 1989)

Modem prices falling

Modem prices are falling faster than
transmission rates are rising. According to
Dataquest (San Jose, CA), prices should continue to
drop into the 1990s. 1In 1986, a fast modem had a
speed of 2,400 bps and a price of about $1,000;
fn 1989, fast is 9,600 bps and prices are below
$1,000. Dataquest also hellieves that high-speed,
dial-up modems will show the largest growth and
by 1994, high end users will accept digital
transmission technolngy, especially the Integrated
Services Diglital Network. International Dats
(Pramingham, MA), also feels that prices will drnp
as speeds Increase. Although more 2,400 -bps modems
exiat than any other, the 9,600 -bps modems are the
most fmportant In terms of revenue. In 1988,
9,600-bps modems made up 57 per cent, or
$688 million, of the $1.2 billlon modem market.

Several forces are driving the high-speed modem
matket: demand for high-speed transmission,
technological advances, greater use of personal
computers and greater use of computerized equipment
(e.g., automated teller machines). Por corporate
users, connectivity and network management
capabilities are p:imary driving forces. According
to Electronic Mail and Micro Systems, 5 types of
high-speed modems exist: full-duplax, which
transmit at the ssme speed ‘n bo'h directlions)
half-duplex, compliant with V.32 modulation, which
runs In one direction, but can change directions In
micco-seconds; haif-duplex, compliant with CCITT
V.29 modulation, found In fax machines, run in one
direction, but cannot change directions quickly;
asymmetrical, which offers four lines in one
direction at one speed and anothei line in the

opposite direction at a slower speed: and a full
teiephone bandwidth m>.em. (Extracted from Computer
Reseiler, 26 June 1989)

Scanner market

US sales of scanners will reach $1 hillion
tn 1993, agalnst $25 milllion in 1989, being led by
desktop and portable scanners, according to BIS CAP
International. The scanner market is being fueled
by the Introductlion of image processing software
products, according to Internatlonal Research
Development. Among market trends, there Is a move
towards scauners that offer 256 shades of gray.
Portable scanners will do well in the market,
because they cost less than $500, whi~zh lures many
first-time users. Another trend {n the market is
colour. Applications for colour scanners will
probably include short-run publications,
presentations at the low end, and ad proofing.
Among the products already on the market, Microtek
makes the MSF-300Z, a colour scanner that handles
24-bit colour photos and drawings up to
300 points/inch, plus 8-bit gray-scale photas and
drawinqs at 300 points/in. (Extracted from Computer
Reseller, 10 july 1989)

Increased demand for WORM disks expected

Optlical write once/read many (WORM) dlisks and
rewritable disks in both 3.5- and 5.25-inch formats
will see dramatic rlses, according to Market
Intelligence Research (Mountain View, CA). The
3.S-Inch revritable formal should reach shipments of
910,000 in 1993. oOther 1993 projectlions Include
70,000 shipments of write-once 3.5-inch disks,
103,334 of 5.25-Inch WORMs, and 120,0N0 of 5.25-inch
rewritables. Rewritable dlsks provide users with
many options and resellers with more selling power.
Another boost to resellers will be the use of
650 Mbyte 5.25-inch disk as an ANSI/ISO standard by
the US National Bureau of Standards; most 5.25 inch
disks already conform. One hurdle is that software
is needed to configure disks to the user's
computer. According to a Sony spokesperson, optical
disks are not "plug and play® devices. (Extracted
from Computer Reseller, 15 June 1989)

Sillicon micromachining may be on the verge of
opening a real market, thanks to a few factors.
Stiillicon, though brittle, has greater elasticity than
steel and density as low as aluminium, In addition
to belng plezoresistive and capable of repeated
flexire without weakening or deformation. A
promising new process huilds up microstructures on a
Si surface, rather than relying on selective
etching. The proliferatinn of microprocessors
creates 8 demand for micro-scale data gatherers.
Plnally, micro machining can plggyback
technologlically nn microalectronics,

Micromachinists have deferred the “lioly
Grail® - one chlip integration of sensors and
smarts - for attalnable 2 chip products, such as a
strain gauge for auto suspensions., With only
10 per cent of the new car market, such smart
suspensions could comprise » $200-300 million
markat, according to NovaSensor. The Si based
disposable blood pressure micro sensor market
exceeded 6 million units In 1988. McIntosh
Consultants (UK) sees the world non-pressure
micromachined Si-sensor market growing from
$21.3 mitllion In 1987 to $.04 million In 1990, with
(lowmeter and accelerometers sectnrs each exceeding
$50 mitllon in that year. Prost ¢ Sulllvan
(New York, NY) sves the US semiconductor sensor
market growing from $340 million in 1986 to




§534 million in 1990, excluding micromachined
mechanical parts (e.g., noztles). NovaSensor
projects a $3.6 billlion overall Si sensor and
mictostructure matket in 2000. (Fxtracted from
Electruonics, July 1989}

Laptop computers

A fierce compertitive battie iIs shaping up for
spare on Lusinessmen's laps. With sales of laptop
computers growing several timea faster than those of
desktop machlines nr clunkiar, suitrase sized
transportable computers, the three mirket leaders
Japan's Toshiba and NFC, and America’s Zenith - are
hustling out new, lighter., faster madels. Meanwhile
others are Jumping intr the market, fram heavyweights
such as IPM and Cempag to Sillcon Jalley start-ups.

2enith has just started shijpping 2 new moinl
calied the MinlsPrrt. 1t does everything a nermal
IBM -compat ible computer Jdoes, but weighs under
six pounds, and [s about the size of a thickish Al
naotebook. Zenith ls rather proud of It, partly
hecause [t reckons the machine is better and cheaper
than NFt"'s rival lightwelght. EBat both Tenith and
NEC could get a nasty shock from a product called
"Dynabook " developed by Tnshiba and s far sold only
tn Japan.

Toshiba's "Dynabeoak* is faster and about a
third cheaper than Zenith's §2,003 MinisPort.
Retter, It uses standard-sized 3 172 -iInch disketter.
So Its data can be plugged straight intn many
desktop computers, while the Zenith and NE marhines
use non-standard disks to save power. Toshiba hopes
tn sell 90,000 of Its new mndel in Japan alone
in 1985, and in 1990 it forecasts .Japanese saies
of 200,000, Zenith's expectations are lower. 50 if
Toshiba meets {ts forecasts, it should evpand what
in 1988 was only a narrow lead over Zenith in the
world laptop league tablie (235,000 machines sold
versus Zenith's 227,000).

Unfortunately for Toashita, the company dnes nnt
know when it viil]l be able to Introduce its pride and
joy Into America. It rannnt export from Japan,
because America is punishing Toshiba for selling
“strateqic” te~hnology to the Russians., And it will
take some time to tool up 1ts American plant. The
€irm can guarantee an American launch only by the
end of 1390. By that time competitinn for laptaps
will .. even flercer.

One compet ltor that Toshiba will certainly need
te pay attention to, if only because ~f its name, is
a Stllicon Valley start-up also ralled Dynabook.

This company - whose founders include a co founder
of success story Sun Microsystems and a
co-develnpers nf IPM's PC - [s launching its own
light, stylish laptop. Like Toshiba, It borrowed
the name Dynahnnk from Mr. Alan Kay, a computer
ploneer who cnined the term to describe his dream
computer. Iinlike Toshliba, Dynabook has American
rights to the name (but nol Japanese rights),

But the mast Innovative technnlogy is coming
from a 1ittle known Sillcon Valley start up called
Agills which wants to sell computers to workers who
¢n not have offices in the first plare: qgeologlsts,
alrcraft mechanics, surveyors and so on, Its
machines are portable, waterproof and qgrease -proof.
Some have screens on which an englneer can sketch
with a finger. Ry the end of the year Aqglills
promises equipment that will link lts machines to
other computers via radio instead of telephone 1ines
or local-area netwnrks.

Against Silicon Valley Inventiveness the
Japanese are ranqging the strengths that made them

masters of consumer electronivs: first, cramming
more and mcre power miserly equipment Into a
smaller, cheaper package: second, responlding
quickly to demand.

Other new prrducts are on the way. One Is a
ecnloct s~reen for laptops: NEC unveiled a laptop
with such a screen in July. Toshiba and IPM are
jotnt iy develirpling thelt own colour sereen.
Toshiba, for one, is ronfident that laptcps will
provide it with the success that has so far eluded
Japanese firms in other parrs of the per<nnal
computer industry. Alming squarely at the mass
market with its laptops, it hopes to move up from
eighth to thicd place in the world microcomputer
market within flve years. That is a lor of laps.
(Swuree:  The Ecunumist, 2 Septemher (9R3)

Amdahl corners a Unix marke* boom

Almost unnnticed, a $370 miillnon a year market
has develnped in the IT industry, and one cnmpany
has the whole of It. The market is for malnframes
running Unix and the compauy ls Amdahl.

Amdahl’'s director of business development in
Burope, Ken Gorf, revealed last week that the
~ompany's strateqgy of develnping 3 majnr secondary
source nf revenue is providing a tig pay off. UTS,
Amdahl’s tnix variant, has contributed between
10 and 1S per cent of total revenues in each of the
past two years.

According to International hata Corporation
figures, Amdahl has 50 per rent of the market for
Unix systems worth $1 million and over in Purope,
and a little less than that wnrid wide.

Demand is mainly coming from government and
quas!i qgovernment orqanizations, who want the
starndardization offered by tinix tn npen up
competitinng and sn reduce pracurement prices.

Many rcustcmers and potantlial customers for UTS
systems are Amdahl users already, but thelr
applications are not new. MNobody has yet parted an
MVs application onto a UUTS system.

Amdahl Is expe.-ting the market to develnp
rapidly, and is hoping to deri.e 10 per cent of Its
revenias from IITS within fluve years. This year (it
ls expecting to ald 20 rnew UTS sites in Furope, and
53 world wide.

Amdahl is stlli the nnly company to offer Unix
in native mode on a mainframe. [IRM, ITL and Unisys
all nffer variants as qguests under thelr proprietary
operating systems, and Bull has announced plans to
do the same.

Earlier this yea: Amdahl announced version 2.0
of UTS, contalning a number of new features
including symwmetric multiprocessing capability.

Farlier versions of UTS will tun in single
system image mode, but with a master -slave
relationship between the processors.

HTS 2.0 Is now undergoing flinas trlals at half
a dnzen fleld test sltes - one In the UK and is on
schedule for first deliveries in Octoher,
(Putracted from Computer Weekly, 31 August 19R9)

Imaqing market likely to Increase

Document imaqing systems will have as much
fmpart on the 1990s as personal computers on
the 1980s, a~rording to market research (irm
BIS Mackintosh,




Sales will grow by over 60 per cent
41.4 million pournds steriing in 1988 to moyre than
1 billton pounds sterling {n 1991 in Europe alone.

a year frem

Over Al per rent of major bankinj, governrent
and insurance institutions in the UK, Frar~e and the
Fedrral Republic nf Grrmany recently surveyed plans
to start using document imaging systems in the next
three years.

Philips’ marketing manager far imxge systems in
the UK, John Dring, says there are hiqg opportunit.es
In the sectars studied by BIS, but growth will not
be even arcross theam. Philips belleves imaging
systems' main role is to halp compantes which hnld
large amounts of data they need to reference.
Electronic imaging systems beat filing cabinets for
speed and increase efficlency, the company says.

One ot ¢..._.ps" main rivals, Wang, was the
first vendnr to launch a dnacument imaging product,
and now rlaims over 100 Furnpean custormers.
(Fxtracted from Computer Weekly., 5 October 1587%)

The future of the printer market

The printer market is changing. Aczording to
the market research companies Dataquest, Information
Data Corporation (ID) and Romtec, the value of the
total market for printers in Europe - from the big
machines down to nine-pin dot matrix printers - is
worth about §2.5 billion for i989. To put this into
context, the value of the computer marke’ as a whole
in Europe this year is estimated to be $50 billion.

The trend for printers, according to market
research and many printer manufacturers, is a
radical shift away from impact printers such as dot
matrix, daisywheel and shuttle matrix towards
non- impact technologies - lasers, inkjets, thermal
transfer, liquid crystal shuttle (lcs) and light
emitting dinde (led).

Jataquest says that in 1987 the dominant type
of printer technology was serial Impact, with 88 per
cent unit share or 3.5 million units.

Ser.al non- impact printers, where there ls ne
srriking of the page, but where characters are
formed sucressively by firing ink droplets or
transferring inks to the paper by a thermal process,
enjoyed a modest 7.5 per cent market share, with
300,000 units shipped. Page printers, which include
laser printers and print a page at a time, had a
4.5 per cent ma:rket share or 200,000 units.

In 1992 the picture Is expected to be totally
different. Dataquest says the numhers of serlal
impact printers sold will stay the same, to give a
unit market share of SO0 per cent. Serial non-impact
devices, nn the nther hand, will have a )0 per rent
share with 2 millinn units while page printers will
take 20 per rent with 1.3 milllon.

The swing from impact tn non-impact dominance
will be tn the detriment of existing technnlogles.
The dalsywheel is fading fast. The nine-pin dot
matrix printer, rurrently accounting for 56 per cent
of total printer sales, |s expacted to suffer, with
more prevalent usa of 18 pin and especially 24 pin
machines, Some 25 per cent of printer sales are
made up from 18- and 24 pin units today.

The line printer market is not reqarded as
vulnerable to attark from the non-imparct ramp,
Applications beling addressed by laser printers, surh
Aas word prncessing, letters and desktop publishing,
where the prime requirement i3 quality, are not
those addressed by line printers.

ook ing ahead to 19493, howvever,
is that llne matrix printer
the Sand printer

the consensus
revenues will tall while
level 1s expected %o hold stealy.
Pard printers are helieved tn rexist the

incurstons of other technslngles tecause there s
jittle on the market that can caompete with units
working at 60 lines a minute and abrve for the
price and reliabllitty offered.

The Purnpean office printer miyrket, which laxe
year was estimated ta he wnrth same SL.8 billten,
whirh s expected to show the most dynamic qrowth,
with laser machinres prompting greatest exnectatticrns.

Indeed A new market has neen
and Hewlett Fackard for

tdenttfied by Canmn
a personal laser printer.

wWith 84 per cent of the world’'s laser printers
driven by its units, CTannn now thinks that market
can be satisfied with its LAP-4 laser printer. Wwidlh
a thr. ighput of up tn 2,500 pages a month and a iist
price of 1,150 pounds steriing, tt praduces up to
four pages of ¢npy a minute.

Sates of laser printers incorparating the
Postsciips. standard last year grew more quickly than
the laser printer market as a whale. Romtec
considers that the market for page description
lanquages (of which Postscript Is the leader).
whether incorporated with the printer or bought
separately, should increase at a rate greater than
that for tae whole market up to 1993.

Caspite the euphoric iaunches of
four-page-a-minute models, .here are those who
believe long-term growth will be associated with the
12-page-a-minute sector and above, which explains
why value Growth will come to exceed that for
units. Such printers will largely serve multiuser
systems and networks.

The averaqge price of a laser printer has fallen
in recent years because of price reductions and
increased sales of low end lasers.

Chsts of replaceable cartridges on lasers,
currently working out at about twn pence a page,
will have to come down. But comparing that figure
with thermal transfer's 8 to 10 pence a page, a band
printer’s 4.1 pence or a matrix’s 0.05 pence, puls
matters Jnto poarspective. (Extracted from Computer
weekly, 5 October 1989)

European alternatives to Far Fastern chip industry

The wnrid wide chip shortage, which hit
computss companies and other electronic equipmert
makers last year, is over. At least, this chip
shortage is over with supply and demand once more In
phase. Rut there is no guarantee that these will
not ha annther in the next couple nf years: indeed,
some in the Iandustry confldentiy expect lt.

The shortage most rrucially affected dynamic
randnm aAccess memories, taken by everyone to be the
key product of the microchip Industry.

Some manulfacturers vere able tn adnpt
siratngies which, even in a time of shortaje,
ensured that they ware astill able to get the DRAMa
they wanted. Others hava since recognized the
importance of maintaining close rontacts with
selerted supplliers in order to help protect
themselves,

Mot surprisingly, close contact ls easier tn
maintaln with local supplliers which are easy tn visit
reqularly and esasier to phone thar those with piants




half a wrid away. Byt whethe:r the iessn wil'! be
iearned and heeded on a [“n3 term basis remaing t o
be sean. Foar the Fime being, Japaneae ani T oath
Karaan coapnies dominate the TEHAM market and
Furcpean usere have little optinn thas to gy ta
then,

Hiwever, the European chip industry ts trying
to pick it<elf uap and positlon itself to rompete
mire effectiveiy with the Far Fast and the surviving
LS DRAM suppilers.

Their flaqship Is the Joint European Submicron
Silican Ininivtive, knnun as JESSI. a project
fnvalving initially Stomens and Philips but now alss
Plessey anl 5.5 Thomson, the company which recently
hought Tnmng.  JESSI seeks to give Furnpean
manufarcturers the technalngy to build 48 -meganit
chips, rompare] with the l-megabit devices now being
used in growing numhers,

At this point, historlans of the semiconductar
tadustey may well ba getting a nasty sense of
dé3a wu. After all, Inmns was set up by tha UK
Government in 1978, with publlic funds ~f SN milli~n
pounds sterling, malniy la order to qgive this
country capablility In the then imminent A4 kiinhit
DRAMS market. At the same time another 70 =illinn
pounds sterling or so was nffered to the ' chip
makers GF°, Plessey and Ferranti.

The initiative was not a succesy. [n the
period since 1979, according tn Dataquest, Furnpean
chlp makers have seen thelr share nf the world
market gn down from 1A per cent to arnund 10 per
rent. At the same time, the western Purnpean
electronics industry as a wvhole has seen Its
import -export deflicit rise from $10 billinn in 198)
to S195 billion In 1986, according to the
Organizatinn for Fconomi~ Co-operation and
Development .

Last year, the 12 nations of the Furopean
Communlty were r:nning a deficit In high technology
trade of $i0 bi Inn. By 1992, when the internal
-ytriers are re .nved and - some believe - the
barriers against the Amerlicans, Japanese and other
non-BC natlions are strengthened, the position is
likely to bhe much worse.

The arguments in the late 1970s vere similar
tn the arquments now, a fact recngnized hy
Dr. Michael Hiobday of the Sclence Prlicy Research
Unit a® Sussex Unfversity. “Furopean chip makers
have depended to a larqer extent than is healthy
on single markets military, telecommunications
and other government customers. They need to
demnnatrate that they can gn beynnd
telerommunicatinng and the military into consumer
sectors and dAp.*

But the shnrtaqge last year was not preciplitated
purely by the fallings of the Puropean industry.
Gsers wnrld wide wvere affected hy the shortfall
vhich bit hard hecause the Industry is immature.

Three key rerasnns lay behind the shnrtaqge.
First, Japan's Ministry of Internatlional Trade and
Industry was constralining evports as a result of
aqreements with the 1S, which lenqthened delivery
times.

Alsn, the 1 meqgahit DRAM wvas in Its very early
stages of piodurtion., 7ields wvere nnt a3 high as
expected, and suppliers ran Into prot lems meesting
demand.

These factors w>.e compounded by suppliers
switrhing out of 254 kilnbit DRAM produrtion,
because the oldar devices offered less profit.

Sy althangh users sypecred the ewiten v
I megat it devices andt Jesigrned thelr equipmen’ t.
use the ned chips, they <aald not ger them. Pt ar
the sama 2ime, 'hey roaid nor switeh fack to
296 %lichit memories.

Prices fAr 1 megahit TEAMs are falling ahoge
i5 ceats a manth on prices which currently stand at
arouni SI4d to $14.50 for a standard device.

At the same time the trend tawards a chip
surpius has been stimulated by the changed shopping
rahite of maior users who nave redured their
arders. The PC sector has caused most concera.

They hrve huilt up storks In their 4dealer netwvorks.
As a result they are nrdering fewer DRAMs this year.

A ~hip mountain ar shortage can dramatically
affect the price tag on a plece of kit bezause the
prire nf 'PAMS is key tn equipment manufacturers’
marqging.

The Eurnpean semiconductor industry s chasing
a fag? mving target. Already the technnlngy is
miuing on foom 1-megablit CRAMs with & megahlit DRAMs
beroming an urqgent requlirement. The ladustry would
llke to i1ntrunuce cuem 3s scon as they make
commercial sense and integra‘ted office prodicts are
3 likely early application.

Catering for future neelds is where the JESST
project might be able to help. Acenrding to Hobday,
“JF5S1 i 3 very gnond programwe and it stands a
numher nf chances nf success. It demonstrates
Furnpe is serious ahout entering the mainstream
mi-rracomputer Industry.”

JESST follows on from Megaproject, a
Siemens Philips collaboration to develop memory
chips.

The purpnase nf Megaprolest was to reduce the
dimensions nf chips. Currently tracks and devices
are measured in multiples of 1.2 to 1.5 microas.

“ne micron chips are in development and pliot
production”, says Hentiey of Philips components.

“The target at the er} of Megaproject is 0.7 microns.
with JESSI, the alm is 5 move tn 0.5 and then to
©.35 microns.”

With a quarter of (he linear Aimensinng,
16 times as many components ran bhe parked intn the
same area of silicon. That shnuld make £4 meqabit
DRAMS or 16 magablit static RAMs feasible.

JESSI, however, must overcome a numher of
challenqges. Ore danger is that it cnuld lead the
industry to heroming FPurnpe rentred, varns Iinhday.
“That would oniy proinng the deriline af the Industry,
not stop 1t.* In nther wards, “the managers of the
companies In JESSI have to develnp an export -led
dynamic, which means addressing the US and Japanese
markets®,

He is optimistic of JESSI's ~hances nf succens,
Today there are some extremely gond managers about
in the Furopean semironductor industry, whn have
worked for IS and Japanese rompanies and who now
have an international perspective, (Extracted from
Comput ing, 3 August 1989)

Japin’s IS market momentum

The romhined [S revenuss of the tap 16 companies
in Japan soared hy a massive 29 per cent last year
In dollar terms to $44 billlon, That was up from
334 billion in 1987.

Fven taking into accnount the 11 per rent rise
in the value of the yen during the course of 1984,




thyr still ieyves a farridanie 18 por cent growth
rate - making apan hy far the fastesr growirg mal e
IS miraer 1n the tnduysrriatized world,

This rartinuing IS mmentum in the fgiand
natinn heiped che Asia Pastiflc regirn as a vhaoie to
f{ncrease its share ~f the world IS mazker from
22 per cent In 1987 2o 25 peér cen' [ast ysar.

That i3 comprred with a Arap of 3 per cent in
marker share for North America, an arey that now
Aaceounts £or anly JE per cent of warld IS reverges
and 19 llikely to fall even further over the next
fow years.

Once Aq3in, at the trop f the IS heap in 1988
was Fujitsu Ltd., the supercomputer to PO cnmpany
that saw l-~~al IS sales rise by a healthy 23 per
rent in dnllars. Fujitsu's Japanese sales tnppe-d
$% hillinrn last year, ard the Japanese satket nnw
aceaunts for A) per cent of fts ratal IS revenues.

Put while sales rose througbout the Taparese
tsiands, the nhigh yen, rising cnsts 3t hoeme and
growing fears of protectioniam in foreign marikets
torced Japan's IS Industry offshore in 1988,

Srme Japanese firms even hejan * 9 mave their
research and develrnpmert activities ~fishare,
especially to those Astan cnuntries where they have
already estahilished a manufacturing and sales
presence: linng ¥Frag, Singapore, Snuth ¥area and
Taiwan - the so called "Frur Dragons®™. Ar the same
time, nufacturers are turaing to Indonesia,
Maiaysia and Thalliand for mansfacturing hecause of
cheap iatour and other cost advantages.

The @ain 1S prnaduct develapments in Japan in
13R8 ard early 1985 were the nffice computer, or
OFTOM, a configuration unique tn the .lapanese
rarket, and tne release of supercomputers.

Lover dnwn the power scale, the rmainframe
continues to bhe popular despite its slowdown in
other markets.

The nhsta~les 'n widespread P~ use seem tn
temain the same: the difficulty of handling the
complex Japanese language on 8 keyhoard (whicrh few
Japanese have used); the delays involved in
processing Japanese chararcters on anythling leas than
a 1?2 it micsapencessar (whish, accarding Lo NFS, s
{ncorparated in oniy 5 per cent of the Somputers nnw
used In Japan); the lark of standardization in
Japan's remputer industry; and histrricral
differences in snftware development (spread sheets,
fre example, have nn® really caught an).

In the 19910s, the Japanese feel, the number nf
an line glabal infarmation systems with as many
as 100,000 terminals will steadlly increase. Tn
meet the anticipated demands of these large scale
strateqgis systems, all .Japanese mainframe
manufacturers Announced a wide spectrum of products
in 1988, with special emphasis on a numbher nf
factars. These include: elcrocamputer/maintrame
linkage (MM[); the ahllity to handle large vnlumej
nf dara with wideiy varylng formats, inclading
bateh proressing {or management coupled with
distributed processing for business; hardware and
operating system snftware capable of multimedia
transmissinn, in preparating for full scale
impismentatinn of the integrated servicas Alagital
netwnrk (ISDN};  and the ahllity ta suppnrt
multivendnr systems and netwnrks.

The Japanese malnframe computer mycket's
product cycles are IAM Ariven. 1In 1990, INM began
shipping lts AS/4N0 midrange computers. Partiy in
anticipation and partly In respnonse tn this

annsun-cemant . IPM° 3 myin competitors hars - primarily
Fulitau, along with KF°, Hitachl, Tashiba and Nihan
tnisys started delivering compararle systome.
These compasies typleally compere an a eoat basis,
gilving large Adlscnunts to government and acalemia.
This tarti- effert.vely exciudes IS firms frrm these
marvets, and generates an intense Jramestin price
war. PRecently, IPM vas forced to adopt the same
tactic, offering dls-nounts of up tn 70 per cent.

The mwve i3 «~reating a barklash, with Japinese firms
halving prices in respnnse.

Al creating apportunitieq are new developments
in iaptops. Srarting to appear in Japan are thin,
ul*ratight fuii funrtion Iaptops. The first is the
NFC Gltrallight, a &.4 ponnd model o the IS market .
Seiko Fpson Torp., has annonnced one even srmaller .
S~an to arrive (snme “y.¢ already heen dlsplayed at
trade shows) are laptops with ~olour Hguid ceystal
dtsplay (LD} screens from Hitachl, KF®, Seikn
Fpann, Sharp Cnrp., and Tonshiba. As might be
eipacted colinur cnsts a * .t the units are expe: te?
tn seil for §10,000 abroad and ¥1 million in Japan.

Perhaps the mnst impartant long-ranqe concerrn
amang the information service lpndustry is Japan's
groving internationalizatien particularly in terms
ol snfruare and services impoarts. For example,

75 par cent of the data bases used in Japan
originate ovcrseas. When the supercomputer wars
fizzle nut aver the next few years, data bases may
be the new trade battieground. 1In the meantime,
Japan's domestic market Jooks set to continue its
rapid growth during 1989, providing an even strnnger
base from which {ts domestic IS giants can expand
into markets in Eurnpe and the lnited States. But,
althcugh these high growth rates may last through
this year, Japanese rampanies muast prepare to hit a
domest ic ceiling snoner nr later - passibly in the
early tn mid 199Cs. (Reprinted with permiseicon ~f
DATAMATION® magazine”, 1 September 1989,

copyright by Technical Tublishing Company, a Dunn
and Bradstreet Company, - all rights tesetved.)

US coasortium of 4 MLIL DRAMS

The Initial wave of suppart for the U5 Memviries
Inc., consortium, unveiled in late June, was not
surprising. Though most experts experct 'S Memorles
tn meet its timetable, the pawers Lehind the new
company, pushing to get e program on the road,
conftont formiaanie tarriers, some of which caonsen
U5 manufacturers to fall behind or quit the DRAM
tusiness in the first place.

Start vith financ~ing. The entry fee to the
DRAM sweepstakes is staggering: U5 Memnries’
tequirement for upwards of §i billion requires
barking [rom many sources. The product ien plant
itself will likely rodt mace than $500 millisn, the
ante for 8 state of the art fah line rapable of the
submicron qeometries necessary for tuining out the
4 Mhit DRAM3 siated as the flrat praduct in 1991,

Then there |s the need tn orchestrate harmony
in a ronsortium that eventuatly cauld number nearly
20 eompanies, in itself a daunting asaignment in an
industry not known (o1 selfliass teamuntk. Time |s
of the essence, too, because meeting the 1971 product
release date requires having all the fundamental
elements - funding, te~hnnlogy, business plan, and
antitrust exemption pretty much in place by the
end of thls year.

S1ill, Adespite the ohstarles, the cnnsensus |s
that 15 Memnriss will meet its milestnnes close tn
schedule and put toqether a workahle plan to produce
DRAMS. Insiders say t.at (“e breakthrough came when
IRM Cnrp., threw itself wholeheartedly hehind the




plan that emerged under the auspices of the
Semlconductor Industry Association. One of seven
SIA members invnlved in the plan, 1AM will (lcernse
its own 4 Mhit DRAM deslign and manufacturing
technology to the consortlium,

The IPM link glves US Memnries “instant
credibility®, says a cnnsortium insider. Having the
4-Mbit design and process in dind neatly solves what
had always been cne of the toughest problems any
co-nperative 1S DRAM venture faced.

Other itnitial backers include Advanced Mliro
Devices, Dlgital Equipment, Hewlett Packard, Intei,
LSI Logic, and National Semiconductor. The
principal motivatnar behind the SIA committee that
recormended establlishing US Memories was
Wilfred Corrigan, LSl Lnogic's chalrman, who has heen
name:} chalrran of the consortium.

The gnal fnr the new co operatlive verture ls
ambiticus: S to 10 per cent of the world 4 Mblt
DRAM market by the mid-1999s. That market, as
estimated ry Scottsdale, Ariz., market watcher
In Stat Inc., w!ll amount to 876 million units at an
average selling price of $11.05 aplece, for a tntal
ef $§9.7 billlon. Thus, US Memories rsuld become a
$1 billion company in its own right.

The impact on the US market would he even mnre
dramatic. US Memories’ share would he perhaps
20 per ~ent, which woiuld help satlisfy one nf the
consortiu’s rhief alms: to make US equipment makers
less deperdent oa forelgn sources. FEven domestic
DRAM competitnrs Micron Technology. Matorola, and
Texas Instruments say the consortliuc poses little
threat to their own efforts, since they ~annot hegin
to take avay market share from offshore suppilers at
present. (Extracted from Electronics, August 1989)

Cross European communlcations

Many .arge multinaticnals, such as Shell, Fnrd,
DFC and IPM, slready operste not only Furnpe wide,
but world vide. Thelr Information systems are
already in place for the post 1992 open market. The
companies who rneed tn start focusing on Furope are
the small to medium-sized companies, who must
broader, thelr horizons and start thinkling about
business on a Furopean scale.

A prime example of thls is the insurance
sector French insurance comparnies are already
trylng to buy into the UX marketplace in preparation
for the lowerling of natlonal barclers In 1992,

A key weapon for companies wanting to compete
in Furope i3 the way in which they use, transmit and
analyse information, bnoth internally and externally.
Cemmunication of information Internally means
effective communication hetween departments, for
examj-la between an englineering centre and a
manufacturing plant.

They rould he located in different countries,
but Information must flow qulckly and accurately
between them.

Of equal importance, §s external communication,
tetween a company and Its suppllers, customers and
third party datas bases, or iInformating providers.
Thesa information providers inrlude vieviata systems
such a3 Prestel and its Prench equlvalent Minitel.
These services nald Informatinn relevant to thelr
host country and a cnmpany planning to move into
Fusope needs access to ithem.

They vill need Inlormatlon aboul the
environment in which they sre proposing to operate,

for example data on major cospetitors and public
sector tequirecents such as safety requlations and
contractual requirements.

There are twvo maln types of {nformation flowing
through and from an srganlzaticn: unstructured, or
structured.

Hinsteuctured information is typlcally
generated on an ad hoc basis and includes internal
croempnications, perhaps ietters, memoranda,
facsimile and telex. Structured infarmatlion is
strictiy formatted ln data terms aud may go ont
tegularly, for example invoices and dellivery nntes
and routine, bulk, clerical tasks.

fiInstructured inforsation is best .- nunicated
using an electrnanic mail system. As soon as penple
need to coamynicate with others located elsevhere
then electronic mall is generally faster and more
acicurate than post or telex, and complementary to
fax. A good gystem will include gateway facilities
to the telex, fax and other services in each of the
losal countries covered.

The Intern>tinsnally teceqnized standard for
elertronic mall Is the ¥.400 messaging standard.
The requirement will, In most cases, he to link
existing incompatible systems from . variety of
suppliers. This is not as difficult as it first
sounds. The X.400 and reiated standards have
reached the pnint vhere it lIs practical to implement
an X.400 messaging system with links to 3 varlety of
publlc and private systems a:ross Europe.

X.400 can be used to estahlish a completely
intejrated messaging system, incarporating image and
voice, as wvell as text. Standards for word
procassing and transfer of documents, such as open
dacument architecture, are belng set up and will be
available soon, although propristary systems are
already avallabie from companies su~h as Digital and
IPM. The architecture allnws text and imaqge to bhe
tcansmitted hetween Aifterent wnrd processing
systems, across national boundaries.

Publishing hnuses and newspapers In particular
viil benefit from such systems, as it vill enable
copy to be sent in from any lacation, on any
system, edited using a different word processing
packaqe, typeset, photographs Incorporated and then
printed.

FDIL (electronic data interchange) refers to
the communication of either structured nr
unstructured informatlion with the customers and
suppliers of an orqanization. There is Interest in
the implamentatinng of EDI hased on X.400 services.

However, this could change with the
introduction of FTAM (File Transfer Acress Methnd),
which |s nften mnre applirahle for the exchange n(
structured Information than X.400. PTAM may be
hetter fnr larqge bulk file transfer slnce X.400 |s
optimized fnr message store and farward.

Informat ion systems managers alsn need ton
~onsider pan Puropean requlatnry issves. The
regu vtary environment s rhangling rapidly, in part
due to the intiatives of the Puropean Cosmission and
in accordance vith the Open Netwnrk Provision
framewnrk governing public teleromms organizations.
The twn key objects of the npen network provisinn
Are:

Opening up of the equipment market through
caomp~tition, implying the tntal remnval of
PTT monopmly supply. This has happened to
different degrees in different countrlies.




Dafining value adied netwn-b servires {varns)
fnto tws groups, reverved and nn reserved.
Reserved services wnald te sul ject to I'TT
mnnapaly provision: non reserved services
would ke supplited competitively.

Exactly what services will rematn in the
teserved categary 1s still under detiate In varinus
cruntries, and the outcome Is expacted tn have a
decisive effect on the vans market ani the
competitive pravision of X.400 based services.

Such a network can help an nrganizatineg meet
the challenge of a Eurnpean market place, through
improved internal operatlions and hetter
communicatinns with customers, suppliers and nthers.

FEffective business -rnommunication increases the
efficienry of staff by providing faster information
flows and improved access to infoarmatinn. This can
now he done cutting across geographicai, functicnad
and crganizatinnal hoaundaries. (Source: Computet
wWeekly., 24 Septemher 1989)

Cray_and Hitachi cross-license patents

Cray Research (1IS), the wnrld’'s largest
supercomputer company, will cross licanse its
patents with Hitachl (Japan), a majnr camspetitor.
Roth firms will have the right tn use eah other
patents in desiqgning computer hardvare, Altnnug:,
similar arra1gements are comman in the romputer
intustry, it is unusual fer a IS ari a Japanese
company tn form su~h an agreement, espe-ially in the
supercomputer field. The agreement was reported in
the Asahi Shimbun, a leading .Japanese nswspaper, ard
the reprrt was confirmed hy Cray officia s. The
arrangement dnes nat involve any techaole.,,
transfers between the two firms., Cray has similar
agreements with IRM an3 Convex Computer.

The arrangement will enahle Cray to use some of
Hitachi's clrcuit design patents, while Hitachi will
probably flnd [t easier to increase its marketing
efforts in the 5. Cray produces most of the logic
chips used in its processors, but must purchase
other components, such as high-speed memory devices
from Fujltsu. (Eutracted from New York Times,

24 July 1989)

Cross licensing agreements

Compaq has siqgned a cross-licensing agreement
under which It has access tn patents filad by IPM
before 1 July 19%3. The agreemens qives INM similar
AcCcess to Compagq patents. linder the terms f the
agreement, Compaqg will pay a fixed sum in five
annual Instalments, The sum includes royalties on
any IRM techanlngy that was used in clanes of the
IBM Personal Cnmputer, XT, and AT, Compag also has
a licence to IRM's Micro Channel Atrhitecture,
although Compaq's president, R. Caninn, has
emphasized that it In no way chanqges tae rompany’s
product directinn, (Extracted crom Cosputer wWorld,
17 July 1989)

Suppllers of raw GaAs in difficulties

Galllum arsenide was supposed to have heen the
hottest technoloagy around by the end of the 1980s.
Aut althnugh there have bheen a faw nntable surress
stories, there have also heen some fallures, and
several companies hauvs gone nut of husiness
altnqgather. Now the troublies have spiead to the
suppliers of rawv gallium and GCaAs vafers. Alcan
Plertronic Matearials of Montreal was the [iirst tn
qlve ups last manth It agreed to sell 1ts gallium
metal business to French materials giant
RhAne Poulenc Chimie. And Morgan Semlcondu~tor of

Garland, Teras, a latqe preebucer of Gaks wafers, is
shutting down its crystai growth plant, though |t
will contlinue tn marke: epitaxlally qrown GaAs. In
Morgan®s cass, all its major customers falled at
once: 1S companies Caln Flectronics Inc., and
Mictavave Semicanductnr Corp., hath vent out of
business, and In the UF, Plessey Co., plc closed its
Gais 12 foundry and General Flectrlc Co.., cut bhack
production. (Source: Electionlcs, Juiy 1989)

IBM and the supercomputer market

IBRM nas everything needed to enter the
supercomputer marke?, according to obsecvers. The
company has several features in its favour:
expertise in parallel processing and system
software; state-~f-the-art semicondurtor RLD;
large systems expettise: and old relationships with
potential buyers. Presently, Its 3090 mainframes
with attached vector facilitles provide much power
without the speed. More importantiy, IRM bought a
1520 per cent equity share, worth §20-30 willian,
in Supercnmputer Systems {(Fau Claire, WI), which
was founded hy S. CChen, former designer at Cray.
The firms are jointly producing a 64 processor
supercomputer with a hundred times the performance
nf the Cray X-MP. Acrording to Dataquest, the twn
fi-ms are working on ways of integrating SSi's
supercomputers with the TRM 3090 vector farility.
I3M has instailed more than three hundred
090 vertor facilitles in the US and Furope.
Internally, IPM is wnrkinrg on the BP) and GFl|
supercomputer projects. The GFll has reachel a peak
of 11.5 GFLOPS. (Extracted from Communicatlions
Systems Network, 19 June 1989)

New computers for the science market

Digital Fquipment will soon introduce a rew
line of computers »imed at the technical and
scientific computing markets. The new computers
will prabably compete with Sun Micro<;stems' and
Hewlett Packard's work stations. Digital’'s new
DEC-station 2100 will cost under $10,006 and will
comnete with a similar new work station from Sun.
Digital Fquipment is the second largest US computer
manufacturer. 1ntii 1989, Digital had uced the same
basic Vax design for all of its equipment. Including
its most powerful computers. However, in early 1989,
Digital introduced a work statinn using MIPS
Computer’s wic. nr w. .3nr, which Is hased on re.in. o4
instruction set compuring (RISC). Conmputers bazed
nn the new design nffer better performance at a
lower rost.

Digital plans tn make new Vax computers based
~n the RISC design when it mydifles {ts computer
line. However, these rhanges will demand that
customers revrite their existing software in order
to use the new RIST design. Digltal previously was
able to rclaim that all nf its snftware for the Vax
design could be run nn all of (ts computers. This
gave It an advantage over IPH, which had many
incompatible software programs. Diglital will offer
special hardware optloans for sclentiflic computing
applicatinns. The firm's action apparently was
ptompted by the success of minl-supercomputer flirms
surh as Convex Computer In attracting some of
Digital's customers. Diglital will Introduce a new
Vax 6400 version of its Microvax series of ~omputers
and several romputars for use A1 rentral flle
sarvers for Its MIPS hased computers. (Fxtracted
from New Yoik Times, 10 .July 1989)

Salety in numbers
After decades of survival in 1PM’s shadow,

Hewlatt Packard knows the value of a frlend, or even
an acquaintance. The computer maker's taste for




strateglc alliances has sarned it a reputating .,

the mnst cnllabnrative minded company In Siticon
Valley. 9n T August, Hewlett Packasd struck un

yet another friendshi, .. this time with South K rea“s
Samsung Group. The two companies alm to produce a
high powered work station within twn years that,

at §5.000, is supposed to provide many times the
processing pover of competitors’ mndels at about
half the price.

This Is the latest In a etring ~f alliances puat
together by Mr. John Young, Hewiett Packard‘s chlef
executive since 1978. These alllances range from
marketing and licensing agreements to ambi.ious
jnint ventures tn develop new technnlogy.

Hewiett Pacvard’'s main motlive is nften to avanid
teing overvhelmed in some market segment by IBRM,
which has six times its sales.

Hewlett -Packard’s readiness to work with
outslders alsc refliects the way it works Internaliy.
it has had no redundanclies since It was fnunded
50 years ago by two entrepreneurs in the proverbial
garage. The loyalty of its employees is famnus in a
valley and an industry where job-happing is endemic.

The company recknns its collaborative skills
will serve It particularly well as it positions
itself for the more open EFT market planned
after 1992. It has a better gengraphlicai balance
of sales both world wvide and within the EFC than dn
tts European competitnrs. (Pxtracted from
The Economist, 12 August 1989)

Intel works on faster version ot 1863 micro

Intel says it is developing a much faster
version of {ts {860 microprocessor that will be
availablie in mid 1950.

The new microprocessor will probably he called
the {R70 and will feature over twn millinn
transistors and some elements of the 1740C'A embedded
~icroprocessor.

The (860 has so far had few design wins and
there have been repmrts that Intel will reimrsign the
microprocessor and reposition it to galn qgreater
3ales. Intel says that the 1870 and 186N will be
offered as twnh memhers nf the same family.

The 1870 will rast much mnre than the 1860 hat
it will have several vital funczinns that will make
it Into a strong competitor .f the 8610, Tt wili
have carche management using a technigque ralled hus
snnoping, making [t easier tn use in multiprocessing
systems. L[ike the §1840, it will have a reduced
instruction set computer cnre and may also use a
superscalar architecture which can process mare than
ones instructinn per microprocessor cycle. (Soutce:
Electronics wWeekly, 27 Septemhber 19R9)

Three firms coma up with 32 Bit G Micro 100

Mitsunishi, Fitarhi and Fulitan plan to sample
release 32-Bit G micrn 130 microprocessors
conforming to TPOB speclifications. The second
serles In the Micro Family falinwing the G Micro 200
from Hitachi, the 5 Micro 100 {s dasligned (o1 amall
memories and as the rore for ASICs with peripheral
functioang nn the same chip. It features a cloek
frequency of 25MHz and averaqge parfarmance of about
MIPS by the Drystone henchmark, Py the 1.0 pm rung
process, It Integrates 33N, 000 tranaistors an A
1147 » R, A% mm chip, (Sonrcer  ARU Na. 31/1989)

Offire processor serles qgeared for Aslan market

Fullrag Lrd., has heqgun macketing an .ffice

processnar, tha FACOM K A00 serles, whl-h faatures an

operating system compatible with lLanguages from
eight Asian cauntries -orea, Talwan, Philippines,
Thalland, Hong Kong, Singapnre, Malaysia and China.
The cnmpany alsc has set up an Application Support
Centre wit its Philippline subsidiary to develap
products for forelgr markets. Last Octoher the
crmpany reieased seven variations ~f{ the three
high-end models - K-630, »-65 and K 670 series - in
Japan_. Sales of [.500 units are tirgeted for the
next twn years. Office processor sales are
s-heduled to beqlic in Spailn In mid 1990. (Source:
AEU No. 3:1989)

LSt Logic

Urlike some market niches, those in
high technology seidom last. If a high-tech niche
fails to grow, it is usually eroded away by still
newer technology. If it thrives, large companies
often muscle aside the start-un tirm which ploneered
the husiness Nowhere has this been truer than in
chipmaking. :cause of high cspital costs, large
economies of scale and the volatillty of demand, it
is usuaily mnre beautiful to be big than small in
chips. But not always.

So far, LSI Loglic, a small specialist
rhipmaker based in California, has bucked the
trend. Despite growing competition from glant
Japanese chipmakers such as Toshiba, NEC, Fujitsu
and Hitachi, it continues to be the leading supplier
of gate arrays.

In the nine years since It wvas formed by
Mr. Wilfred Corrigan, LSI Logic has boosted its
sales by about 60 per cent annvally, reaching
$379 million last year. Bager to banish its
start up image, LSI is due to obtain a iisting on
the New York stork exchange in October. Its shares
have been sold over the counter since 1983. At the
same time, LSI knows that it has to diversify in
order to fend off the big companies that are
attacking its market. The company's future depends
upon managing that diversificatinn properly,

.St produces ASICs (application specific
integrated circuits), desigred for particular
customers to combine the functions of several
standard chips in one piece of silicon. Equipment
makers use ASICs because they are cheap, reliable
and fast compsred with the combination of standard
chips they replace. Also, hright ideas are harder
to copy Iif they are Incked up in an ASIC rather than
In a readily lidentifiable combination of standard
parts.

LSI Loglic has maintained its grip on gate
arrays by investing heavily in ReD, even during the
rhip slump in the mid 19R0s. Fortunately for the
company, the manufarcturing technnlogy of gate Arrays
differs from that of the commadity memory chips
churned out by big Japansse chipmakers. wWith
prosiuction volumes much Inwer, aconomies of scale
alsn count for less. (Fwtrarted from The Fconomist,
9 Septemher 1389)

Competition in the RISC mictoprocessor market

As competition in the RIST microprocessor
market heats up with the entry of majnr companies
surh as Hewlett Packard and next generatinn SPARC
designs from Cypress Semliconductnr, software is
bacoming a4 key lssue,

The suc.'ess of a4 RIST micrinprncessor g
tarreasingly denendant on vhat softwara appiicatinng
wliil he available tn run an wnrk statinns using that
particular RIST mictnpracessnr.  The more sofltware
trat s avallable, the qgreater the 1ikalihnad that
rugtomers will huy the RIST work station.




RIS manufactinrers are asing differant
strat:gles "n fnsure the suyc-ess of thelr
micropr.. ;essnrs. nNffli-e Equiprment Minufactirers
using Matoarola’s A80 0 RIS micropr cesssr have
fcrmed the 4R pon Cnonsortium to proamnte the SR
il ensure thar softvare produced for 4RI wsrk
qtacinns is biaary «~ompatible sy thyr e will
ABNOC basesd work stations from different
manufacturers.  ABopen has puhilishad a ser of Slnary
s frware ~ompatibility standards for the RANCD tn
gquide s ftware deveinpers kn parting *heig
applications.

tin an

SPART Interrsytional,
Sun Mirrosystems-

2 group af licensess using
SPARC microprocessar is alss
ennuraging binary crepatibility amnng snftware for
SPARCT base] work staticns. SPART Interaationsyt is
close tn publishing its binary software compatibility
standards that will be distrib ' ed te softwsre
developers.

Other «napanies are taking a different
strateqy. MIPS Computer Sys*ems is concentrating on
ensuring that coympilers for 1te RISC microprocessors
are corpattible, but it ls ant promoting binary
compatibitity. HMIPS has customized fts mirro-
processars for some of its largest custnomers which
means that binary compatibility would he hard to
guarantee. DET has modified the MIPS micraprocessor
to ensure that it ls more compatible with nther DFEC
products.  Silicon Graphics, another MIPS customer,
has alsn customized the MIPS mirroprocessar an that
it can retter handle multiprocessing and three-
dirmensinnal jraphics anplications.

Hewviett Packard with its Precislon Architecture
RISC micenprocessor, prefers to let its licensees
handle snfteare caompatibllity problems. This helps
to discnurajge other companies from bLullding
compatible systems tn its own, and Hewliett Parkard
believes that the size of its own rustnmer hase w'll
he sufficrlent incentive for snftware develnpers tn
port thelr appllcationg to fts RISC work stations.

Roth MIPS and Hewlett Packard are taking s.me
tisks in not enccuraging binary compatibiliry
standards. Porting software applicationg tn a
hardware platform {nunlves considerable werk and
softwvare develnpers must declide whether it is worth
the effort. (Snurce:s ERlectrionics weekly,

27 Septemtier 1989)

The price is right for emhedded control

Micropencessnr manufacturers have spent *he
werks since the summer hnlldays annnuncing detalls
of devices aimed arv emhedded cantrol applicatiors.
These systems 4o not allow the user arcess to the
processnr, providing the chip with its data and
interrupt requests from non keyboard sources.

At the momant the greatest demand s for 8 bit
devices but the Increasing sophisticrating of
equipment in graphics and Image pirocressing, iaser
printers and communications systems is predirtel to
ralse demand from abnut 240,000 units this year 1~
over 4 miliion in 1992,

AMD has been releasing detalls of embherdied
control systems using its AM29000, now numbering
about 170, since 1983 and Intel’'s B0940 ar~hitecture
was flrst announ~ed. Intel showed ita whaie family
of devices to the nprass earller this month,

Motorola has based its 6300 family, descrired at a
series of press conferenres slince last spring, on
the 68000 core.

Inmns mnyed the Trangputer into the market
earlier this manth by announcing a cut down 12 bit
verrsion of the device which will sell for $10 and
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Cypreass followed with the CYT0R0), » teTuce

tnqatrucrisn set

Sy Ak
) Thip.

cemputing (o

All
per second and uee cacheling technigques to store the
mst frepiently used 4ata and instructione.  The
companies have left off capabilities found on
state ot the art chips designed tor computing, such
1s tloating pnint units and graphic processors.

the Jevices ~-acex; millinns of ionsrroctions

AMI: cAn Aeevnarrate a numher of designe aleoeady
ustng the devire. A growing range nf sofrwate has
heen written for the 29900, most nf it hy third
parties.

The lack of avallatie software ray turn aat
e tha higgest handicap faced b the Transputar.
inmis’s rivals aisn JTaurt the need far the array type
in embedded contrnl systems.

o

af paratlel processar

Cypress has based its strategy on a SPART 1D hit
RIST procassor, the CYICAO1, with separate finating
point contrniler and processnr chips. Its embedded
control family also inciudes memory management,
cache rortroller and cache memcory devices.

A similar appr~ach has been adopted by Intel
vith the crucial difference that it is trying to
meet a range of applicatinns with single chips. The
present {940CA has three instructions execution units
of which any tws shauld pe proressing code ar any
one time ar AEMIPS. The extensive use nof cacte
memnry and direct memnry acress contrnllers, together
with & mixture of redure 2534 complex Instrustinng
sets. ad3 to the device's effective processing power.

Ajdressing the specific neels ~f esach embedded
control app lratlon Is also the basis of Motnarola’s
stcatejy, ut the compary has abandoned the rare for
raw MIPS performance in favour of ‘he huge software
support for, an?d designear confldence in, its
68000 prnresanr. The architectiure, whicrh is now
over ten years old, forma the basis of its
68300 series.

individual chlps wiil s0on be avallabie to meet
any 32 bit esbedded ~antrnl demands made by
dosigners. Market share will be won by companies
convincing tneir custamers that thelr approach,
thelr software and their pilce i right. (Source:
Plectronics Weekly. 27 September 19R9)

Japanese dM DRAM activity picking up

Semiconductar manufactnrers Toshiba and Fujitsu
are maklng sollid moves into the 4H DRAM market.

Toshiba has rearhed 109,007 parts per month
productinn levels at its 0ita, Japan, manufa~turing
facility and expects tn hit | million parts per
month in 1990,

The Tnshiba 4H LRAMg
trench call twin tub CHNS
The n rhannel cell in the p-wel! design achieves
high soft error lmmunlity. Pngineers at Toshiba say
that they follow a *~onservative® 0.8 jum desxlqgn rule
A ' plan a "prudent” shrink for the next generation,

are fabricated using
sllicon gate terhnnlogy.

The devires are canstructed uaing an aluminfum
master slice technique; the samn die Is used with
Interconnect variations for earh i option - the
clircult §s avallable fIn two confiquratinng, twn
apeed (B) or 100 ns), several functional variatlnng,
and twn package options, Amazingly, this memnry can
be parkacged in a 350 mil 29 pin SOJ parkage.

The Pujitsu 4K DRAM, introduced {n
Fehraary 1989, ls also fabricated in CHMOS technnlongy,
using a high denslty three dimensional stacked




capacitor cell technaingy that permits hijher coll
packing dansity. reduced scoft srrere,
*he tine 'nietval hetween mamory

and exterds
tefreshes.

T pthar I9AM neve, Pustrallin cwned Ramtron,
Coleraco Spiing., colsradon, hae
agreement to co-Jeveiop a 4K .1 with
EMBR Semironductor I Japan - the [ilti: lLargest
256F URAM suppiier in the worid. Uan'er terms of the
agreement, NMR Semicorduct.or has access (o Remtron's
merory design expertise and advanced materials
processing techncniagy and Ramtron bas A ess to
NM&'s semicondictor process development and
automated high-vnlume manufacturting facilitics.

annsagnced an

Famtron®s advanced materials
higher
silicon

technalogy has a
Tinear dielestric- constant than the
Jdioxide dielectrics commnly used in
esisting DRAMs, alicwing memory cells to be made
much smiller. wWhereas ~ost semicondactor
manufacturers are developing nonplanar DRAM
fabrication pr..cesses that use trench apacitors in
an effort to provide acdequate signal .evels, DRAM
cells farricated with the high dielectrivc materials
have significantiy greater signai leveis ani
therefore can be bullt without trenches. (Reprinted
vith percission from Semiconducticr _international
MagatTine. C~pyright 1965 by Cahners Fublishing <o,
Oes Plalnes, ii., USA) (Semicondictor International,
July 1986)

murch

IV. APPLICATIONS

Hybrid PC_systems

Persnnal computers cnuld scon be supplemented
with the capabillities of TV pictures and sound.
Such hybrid systems ~ould be used for training and
education or for games. Desktnp siden or multimedia
computirg will change the c¢oncept of persanai
compmting, accordling tn R, Ahel, a special efferts
eypert who Is creating corputer viden productinas.
The power“ul new computer chips beling developed
cnuld finally allow processing of the tremendnus
amounts of data required for TV lixe plictures, which
couid be frozen, manipuluted or stored with the new
technolngy.

Mirrasoft is spending SI6 millinn per year on
developing the new technoloqy. IRM Is developing
mainframs crmpnrars for storing video Information
that conld be used in networks ~f desktnp
computers. With Intel, IRM 13 develnping teshnalngy
for compressing viden and other data for stnrage ~n
Chs. Apple is also developing multimedia computers.
1AM may in*t1odure a machine by the end nf 1990,
Commodnge and Amiga are alseo active In the fleld.
S computer makers are pushing Adevelopment of the
technolngy to prevent it from falllng under the
contenl of Japanese :lectronlics rirms, which are
developling HLTV. 1S medla companies such as ARC,
Newsweok, Time Wi.car and McGraw Hill are all
develnping programming for multimedia computing.

S. Alsop of PC lLetter says IBM hopes to make
multimedia computing more accessible by making the
systems more llke players (using prereconrded
materfal) than live computers. Apple, however, is
working on systems to let customers create their
own productinne,  (Extracted (rom New Yotk Times,
12 September 1989)

Desktop application for VGA on MS_DOS

Autodesk has Introduced Animatnr, a desktop
muitimedia appliration for real-time VGA animation
on MS DNS. The only equipment needed tn run the
softvare s a VGA card, a monitnr and a pninting
device, Autodesk recommends usirg A 286 -based
system or hetter, although the program villi run on
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IE: XTs.  Antmarar can prodoce video imdjes up to
2.900 frames and piay them back at 70 framea per
secand from a hard dlak, using cnmpresstinn.  Graphic
ot jects can transform from nue shape to annther and
mrring ohjects can bhe produced to have smooth
myvements. The software does not use windows and
has difficuities integrating sound. Animator will
accept still imajes from several microcomputer and
peripherals as well as animatinn seguences from
Amiga and Atari. Major distributors, not high end
reseliers, will feature the snftware. Ingram

Micro D, Softsel Tomputer Preducts will market
Animatoar te video professional and other uses.
(Fxtracted from Computer Reseller. 7 August 1980

Simylation frameworks

CAD/CAE firms are focusing on making EDA
frameworks integrate different sim:lation tools at
difierent stages of design and co ordinate severai
simulators on one run.  Simulation framoworks have
been s,eclialized in the past: some were for
simuia.o" vendnrs, snme for third party tocl
Aevelop *r: and some for in-house CAE.CAD
integrat..ts. However, cromrercial simulation
framewnrk technnlogy is blnssoming. Stable
synchronization systers and overali experience are
giving deveinpers ennujh confidence to wnrk on
gereral simulators. Simulators by Viewlogic Systems
(Marihnto, MA) and MicroSim (Laguna Hills, CA) were
combined In order to handle mixed designs with
analog and diglital signals. vValid Lcgic Systems is
treating the problem as one part of a larger whole.
The user des-ribes the clircuit, making the type of
interface unimportant. According to the VHDL Design
Exchange Group, work Is golng on tc create modeling
standards. (Extracted from High Peformance Systems,
June 1989)

First two-inch floppy disk

Full Phnto Film USA {Eimsford, NY) has released
the first two inch floppy 2lsks In the finited States.
Dasign for hand held computers, laptops, and
multifunction telephones and fax machines, the new
disks feature a 1 HMhyte storage capacity.

(Fxtracted from PC wWeek, 27 July 1983%)
"Disk arrays®

Development 7 “lisk arrays”™ fnr storing and
retrieving large viia vs of data may phase out
large, costly devices. The new devices are
relatively cheap disk drives utilizing the 3.% inch
nr 5.25 inch hard disks that can he found in several
Pra. Gangs of Alsks, nt "disk arrays®, have the
potential to te quicker, as well as rheaper, than
the refrigeratar size devices nnw used. Other
features of the new develnpment, still in the
experimental stage, are that they use less
ele~tricrity and take up a smaller amount nf floor
space. They may alsn have mnre reljability than the
higger devices. Major storage firms repnrt,
hnwever, that disk arrays are several years away.
(FPxtracted from Wall Street Journal, 19 July 1989)

Magneto optical memory uses

Magneto-opticral memory s among several direct
arcess serondary storage (DASS) allowing users to
Access off line histnricral data., The rewritable
optical technique allows devices to address a
smaller, physiral area on a disk with the use of a
lasar, whirh leads tn increased caparcity, arcording
to International Data (Framlingham, MA). DASS
products sales of 40,000-50,000 units/year to 1992
are predicted. Magnetn nptical disks store data in
the form of A magnetic flux, which alinwe the Alsks
to he written tn and erased repeatediy withnut
media wear or Aata Adegradation. Several companies,




including IM, Ocean Micrnasystems, and Plnndcle Micro
are developing systems using the technalogy. The
tncrease In power avatlable to users, aloang with
networking capabliities, have caused a

20-25 per cent year growth rate In the amount of
storage required In a romputer, according to
Hewlett-Packard's Greeley Storage Division (Greeley,
CO). The systems will address three application
market segments: historical and archival storage,
unattended backup, and document nr image storage and
retrievat. (FExtracted from MIS wWeek. IG July 13R7)

Networking device

Photontes (Cambpell, CA) has annauanced 3 devie
that will allcw users to connect themseives to a
netwnrk with a quarter rather than <cahles. The
4.75-1b Photolink, delivering in Saptemher 1389,
erploys infrared (IR) light to transmit and receive

signals from networked romputers. It plugs tiuto the
rear of a computer asd attachas to the top of a
cubicle wall. .Just one arrew must he tightenad anad

this can be done with a quarter. From f(ta positinm,
the device projects an unseen 7 - ft. dlamerer
infrared sprt nnto the celling. The reflecred
signal s picked up by other romputers in the
vicinity with their Photolinks. If the beam is
obstructed or the units pushed out of alignment, a
red signal indicates “down status®. Data cannot be
1ost even =hen transmissinn ceases. thanks to a
bullt-in d_tector. A Photolink network is limited
only by the kind of network being employed.
Learning of new command structures Is nol necessary
since it works with current network protncols.
(Extracted from Information World. 17 July 1989}

Sllicon microstructures commercially produced

NovaSensor and IC Sensors are two flrms that
have produced commercial microstructures in siticon,
Sil1irnn micromachinling, making miceon sized silicon
equivalents of elertromechanical comporents, has the
potential to create novel products that are
difficult for competitors to copy. Roth flrms are
fnvolved in develnpling product breakthroughs 1in
silicon micromachines. NovaSenscor makes commerclal
arcelerometer rhips (pressure sensors) for
implantation In human hearts and IC Sensors has
developed a chip with 40-micron channels for
processing fluids that may enable the development of
hand held bioad analysers. Other possible uses for
the technnlngy are fluldic compiuters that operate
tising fluids Instead of elertrical currents,
machinery analysers, in-tyre pressure gauges and
microphones directly located on musical Instruments
to prevent feedhack. Micromachinlng research is
also beling ronducted at Stanford niversity,
Unfversity of Catiforn'a Rarkeley and Rell
Laboratnries. (Fxtractec from Machine Design,

6 July 19R9)

EISA logic chip set shipped
Intel has launched volume delliveries of the
Extended Industry Standard Architecture (FISA)
system loglc chip set. The company says there are
33 North American system designs underway that will
incorpotate the 2 chip set. Products bullt around
the bus spe~ificatinn are planned by bnard
manufacturers Proteon and Adapter. The chips will
piug into the mntherhoards nf machines thet are
almnst finished. FRISA supporters Campag Computer
and itewlett Packard both hnpe to he the flrst
suppllier to debut A system. Intel la alsn ahipping
its 82350 line, A 2 chip motherbnard set with the
PISA bus. The 82150 is comprised of the 82157
Integrated System Paripheral using direct memory
accass control; timer/counter functions; interrupt
ragulations bus arbitration, Including hus master

arhirtcatlon; and DRAM refresh. A 11 Mhyte’aecond
direct memory access transfer rate ls cepnrted for
the 1.5 micton CMIS product.  Final samples af the
8235 chip can be nbtainel noaw. (Extracted from
Computer Systems Network, 17 July 1989)

PC-based speech recegnition system

Sentt Instruments® (Dentnn, TX) new personal
compiter hased spech reccqgnitinn system is offered
stani-alnne or In a teleghone versinn. Tne SIR
Model 20 aystem, which teragnizes 160 words frem any
speike:r, Includes a brnard for 1BM Personal remputer
XTs, ATs or compatibles; Speerh Communicatinn
Manaqger softeare tn create and edit vrcabaglary:  and
software that includes the firm's Coretechs speech
recanaitian technclogy. The stani atone versing
allrvs a vier to use voire commands ta call up
information from a personal computer. The telephone
version cnnslists of a PC equipped with a telephone
line interface. Am~ng the features of the SIR
Moadel 27, it allows usere tn rustamize thelr
vesabularies.  (Bxtracted from Networking world,

17 July 1789)

Fujitsy Amerlica (San Jose, t"A) has intcroduced
StrnrFdge, a comblinatinn hard disk/tape storaye
machine. It ls designed and prefcrmatted for
stand-alone or KntWare 2R6 local area network
envitonments. The machine can hold three 5.25 inch
Alsks cor tape drives from any manufacturer, although
the hnst adapter is cptimi.zed for Fujltsu products.
One hard disk will hnld 320 Mbytes, while the tape
back up system, supporting 0.5-Inch cartridges,
wil!l hold 220 Mbytes. A Small Computer Systems
Interface bus permits up to 7 hard disks per host
adapter to be dalsy chained together, resulting in a
tntal of 2.24 Chytes. In a hard disk mnde, Storfdge
has an access time nf 18 milliseconds and a
1.5 Mhyte/second data transfer rate. The tape drive
can back up 146 Mbytes in less than 15 minutes.
According to Fujttsu, StorPdge is uniqgne because 1t
{s expandable. (Pxtracted from PC Week, 3 July 1989)

Ferroelectric octal flip flop IC

Krysalls has intrnduced a ferroelectric octal
flip tlop IC, a first. The FJ747F372 is an B bit
flip flop whizh hnlds jts states upnn powver Aown,
and recalls them vhen powet 18 reasrared, Ac~ording
to Krysalis, applicatinns include terminal IDs,
cellular teleprone number storage, PC and radlio
memory confiquration, engine control, and auto
odometers. The device holds data at lts inputs on
atl positive clock transitions, and outputs recalled
data upnn receiving a recail signal when power ls
restored. 1t is made ~sia National's 2 micron
sillicon gate n well MOS process inteqgrating a thin
film of ferrnelertrlc raramic. The device stores
data for more than a year after 100 billinn Aata
changes. (Fxtracted from Electronic Engineering
Times, 10 July 1989)

Mew chip tec
compatible w

hnology makes RISC work station
ith_IBM's MCA

Bull Micral of America has developed a new chip
technoleqy which will make RISC woark stations
compat ihie with ThM 9 Micrro Channel Architectuce
(MCA). The new techanlngy uses Rull’s Shart Line
Interface Fernel (SLIK) architecture which changes
the Interface hatwern proceasnr and memnry. Thus
any prncessor hecomes compatibia with an 1/0 sionrw
the bus ts stabllized with a8 constant system design
and common snfrware. Micral implements SLIK with a
chip aet consistig of A memory/bus conteollar, 3
DMA conttoller, an address/data buffer, and a




pecipheral support chip.  SLIK i3 Jeslgned for

29 90 MHz functlioning and hanilles Intel's 4Rs
processor anl the RINGD chlp from Mips Carputer
Systems. Bull is wortking on Inmpliementing MCA v
Intel's iAARC RIS processor. Systems can he
designed with SLIK foar 32- or A& bit Jata busses, 1
32 ‘bit addiress bus, extended DMA and concurrent 1 o
processing support, byte parity throughout the
system, and multiport memory control. Other
technology firms say that chip sets implementing McA
to a range of SPART and Mips work stations will te
offered within six months,
Reseller, 3 July 19A9)

(Extracted from Computer

Al supporting chip Jdeveloped

Sodima (France) has developed a knowladge base.d
integrated machine (KIM), A microprocesscr chip
that supports astificial Intelligence symhat
manipulatinns. KIM has the complexity of
50,000 transistors but can execute symhol processing
instructions at up to 20 mips with a 20 MHz clock
si:eed. The device was developed for use in
self-guided rohots and similar control applications.
(Extracted from Machine Design, 6 July 1989)

Micromechanics Is the technology to build
incredibly small machines. Nozzles, springs, levers,
valves and even motors can be built for a variety of
applications, including medicine and blotechnalegy.
Microdevices may he no larger than the thlckness of
a human hair. A National Science Foundation report
has relped establish microdevices as a leqgitimate
field of research. Micropositioners might rontral
tiny mirrors in optical systems. Researchers at the
University of Tokyo are wotkling on a tiny robnt that
could travel in a person's vascuia; system tn
deliver drugs or tonls to treat diseased tissues.
Researchers are warking to better understand the
properties of materials at these small dimensinns,

Microdevices are generally classed as elther
sensors or actuators. Sensors include silicon chips
that can detect changes In pressure, humidity,
motion or other factors. Micromotors are not yet
able to dn much, since they spin for only about a
minute before the rotor sticks to the hub or silican
substrate. Neverthelass, the small motors enable
researchers to study friction and matertals at this
tiny scale.  Tn addition to silicnn, researchers are
studying matals and plastics In microdevices.
Chemical vapour deposition 1s heling used ta depaalt
tangeten on silicon mouids.  (Exiracted from Silence
News, 1 July 1989)

Applications of micromy:hined sensors and inteqgrated
circuits

Hicramacrhined sensars and inteqgrated cireulea
Aare replaring electrtomechanical relays for fndusteiag
use. These new seml cnductar chins are not Aeaigned
for computing, but inetead quantify machine
vihratinn, the moving speed of procasas gas or 1ot
streama, datect preassure chanqges, et The price of
micromachine silicnn sensnrs has failen an nrder »f
magnitule over the past 19 yaarse, allowing their nae
in commarcial and indoatrizl applicatione. MNew
mlcromachining technolngles are balag Aevalaped for
silicon merhantcal and electromechantcyl Aeuless
that haue nnt, as yet, found applicatinns. lLeadecq
in the techuotogy tnciada ATET, Reil f.at.oratnries,
Stanford fnilueralry, Massachuastts (natiture nf
Techoclogy, NovaSeassr. 1€ Senanrs and Senfym,
Othecs arct've in the rn"hn()lnqy Are toneywel,
Fmarann Fletele and Prubara, Ml romachined aitiean
Presanre aengcrd have hocome a0 popular teat hae

mareet wae werth 10 mtifion In I9AR, y-cording
to Froost & Sulllvan (New Yorw).
High Technolojy Pusliness, Qctober 1989)

{(Fxtracted fr..m

tvuble alphatiet word processor

Conduct (Japan) will introduce a word processot
in Spring 1990 that can handle the Roman and
Cyrillic alphahets. It will cost less than ¥200,000
ant will be able 1~ handle Russian, Fnrglish, German,
Pertugquese, Spanish and French Individuaily or
comblined o a single document. Its spell cherk
feature handles words written in Poman and Cyrillte
ietters. The word processar includes a printer,
keyboard, Jdisk drive and 9% CRT display screen.
Conduce hopes sales in the USSR will tntal
1,000 units in the first year. (Extracted from
Japan Economic Journal. 12 August 1989)

Supercomput ing moves to corwercial applications

Surercomputing 1s moving from the exciusive
domain of scientists and engineers into conventionai
commercial applications, such as management of
tental care reservations, the development of
financial models and processing transactions 1ike
credit rard charges - all classic uses of large
mainframe computers, which move and sort large
volumes of data. Supercomputers perform
mathematically intensive processing operations to
quickly solve very complex problems, using parallel
processing, which breaks down tasks and distributes
them among multiple computer processors.

Tandem Computers, a pioneer In the use of
multiple processors, has alapted some of irs
Kon Stop SQL data base scitware to ran in paraliel.
ITPM is taking a similar tack to its DR 2 mainframe
data hase. Orarle recently announced it will write
a4 version of its relational data base program, whirh
cAan simuitaneousiy find sets of related records.
Tts data base is used by rheusands of compantes in
varions industries. Most analysts say the machines
mast likely to ~apture commercial maskets ate the
so called mini sunercomputers, compared to the true
supercomputers (».9. Cray Research's). (Fxtracted
from New York Times, 28 .lune 1389)

Cheap parallel processing computer

An inexpensive paralie' proceasing romputer
that may nowgibly equal the capacities of the
present mast advance.d supercomputers has heen
Arnanetrared successfully by NASA's Amea Feaoasch
Centoar (Moantaln View, A} and the Dafense Advanied
Research Projarts Agenrcy. General Micrnelectronties
(%an Diegn, CA), under a subrontrart to Nottheop,
develope? 4 ayatem with hardware taking up
183 £t 7. urilizing a standard computatisnal
tiuid dynamica teat, the aystem's austained spend
wAs ganged bt 14 million f1oating polnt operations
per arconi.  (Fxtractad from Hetalworking News,

19 Jane 1989)

New protaotypa super miniccmputer doveloped

A naw pratotyne superming that uses & HIPS
omputer Systoma RIOGOG ORI has heen develnped by
the fnduatrial Techaniogy Reveacch Inatitute
(Tatwan). Tha ¢ Piis Are Tinka) nver A 64 bir bug,
The new MR LG prototype features 10 Mhytes of common
metery with error cotrectinn,  Speclal RINO0Da are
nard fae hoth conmmanicatian and file procedanrs,
I[ThT da currentiy Lanking for manu’acturers to
proture the parailel system in voluen, ITED fa alao
Weth g o the pew MIPS RINN Dased M2 30 troe
Agmetsle multlipracedelag aystem.  (Fetractod from
Fiecrtronte Faglrearing Tlmea, 29 Auguar 1989
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NCURE 2, priced anywhere from §33S5.700 v, et
$20 millinn, supports “hurddreds” of gsers.
“Scalabllitty® is a key feature f KCURF 2. The
buyer can start with a relatively malast jojestrent
on a single baard, representing £4 processorse, and
by turning off the machine, plugging in more boards,
and turning It Lax on, can upgrade 1t step by ate;
tn as many as 128 boards.

Tray Pesearch {Minneypnlte), which jays claim
to twn thirds of rhe supercamputer market cvarall,
is making the deepest inroadg int~ the cherical
Industry. It has units at Ou Pont and Mansanto and
orders frem FlI Liliy and Sumitemo Chemical.
(Shuree:  Chemical /week, 26 July 190%)

Neural networx applications §n chemistry

predirtiong »f product distringtions from
chomical reactions, fregquencias ~f sl erse drug
teartinna, and three Aimensional structures nf
proteing from aminn Acid sequence are among chemical
applications emarqing from tha litelae ¥nown huat
rapidly giowing fleld of neurncompurting. According
ta speakera at a sympoglum on aenral networks heltd
hy the Divisiaon of Computers in Chemistry, interest
in the 440 of neural systems tn anlve chemical
problems is beglnning tn increass.

Neural netwnrka Are computer hased sysrems
derlved from a simplified concept of the brain in
whiech A numher of nodes, called preacessing eleamentq,
are intarcannected in A& natliike structure. A
netwnrk Is conatructed with twn or mare levels nf
procaasing elementa:  input alementa (analogous to
nerynus system receptnrs), output alements islmilar
ter ef fector neurons), and often one or mote lavels
of intermediate alementa, alan ralled hidden
elements,

Fach proceasing alement tecelves input slgnals
via one way connections from preceding elemonta, and
each input 1s welghted by & variable connectinn
strength, If the sum of we'ghted inputse to an
plement epxreeds a4 certain threshold, the sliement
will fire, sending a algnal to another element in
the network.
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Ricant yzes of pnesral netwsrss relative to

. et bosal aerial ceopaters foecinde thelr
xrlf learatng ferture and thelr arijity o
genetaiize. Mowever. there ste aiss a number of
disaliantages.  For evample, neui.as retw,rks are

penr At mashemat toa ant ar preceasing algerithms,

I+ aldition, they sometlimes fail vt qgive cnrrect
ANSwer 8. This fan accar when they bLedome vragped

in a cenfiguration of inappropriate weight tng
confficlants from wh,och they cannat escape, o, jwae
f:equently., when they have heen set up incorrectl..
Pt example, there may he a mlismat h het<ern the
sumber of proceasing alements {n the netw rk and the
rumher of fdentiflable patrerns In the dara set.
Ancther posaible resgann {nr fallure ls an
tnsufficient numher of trials (iterations) tn the
tralning phaae.

An additinnal disadvantage ~f neural netwnrks
L« that they ~annnt explain thelr predictions. Some
the rists have tried to explain netwnrk predictiong
tased on the state nf hiddan units and weights on
the connact brre Hat, Aas A general case, thise fa 2
Aiffirult task.

Currently, moat neural natworks are implement ad
via anfrware almuistion on ceonventiona compulters.
A numhet of commercial anftuare packaqges are
avallable, primarily “-r personal computers and work
stationa,

The next stopn up in sophistication Invaives use
of neural netwnri ~n processor unit -, which allow
convent fanal proqgramming and nearal nertwork
proceasing to be combined, with the neural network
running as a hnst called procedure nn a3 digital
romputer,  These units range from powerful
n proresass boards that alip into the bhacks of
persnnal computers to co procassors designed to be
used on Digital Frhuipment Corp. VAX computers.

Speakeras at the aymposlum discussed a number of
chemical applicatinng of neural networks that are
heginning to develop. One of these invoives use of
neural networks to predict chemical reaction produrct
Alatribut fons,

A rhemical application of neural netwnrks and
one of qgreat prtential interest to pharmaceut iral
companien involves the neurocomputer bhased




prediciy Cf o adverse Trug reactions, s hoax froa-
nes ol nonere:r Uyl anti inflammatory druge

(MATATITSs) . Negral netwirks aler yre belng used v
predict proatein stzocture from data onoa yoacids,

Neuwral netwsrk
forms of it peomises o te a useful
tnal w3 probiems computationaliy that
coeld not e well addrersed hy arthar methonds,
(Extracted from Chemical and Englineering News,

23 Apriil 1989
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This I3 your captain speaking ... or a ohi

Japan Alritnes s now equipplag its atcoraf:e
with a solld-stare recnrding system *hat has o
moving parts and gives instant access to up to
25A routine ard eme-gency messyges. Mataushita,
whih developedl the system, deminstrated it to
atziines ar a conlerence in

Basel .

AlrTines currently use modified lomesric video
ari audin tape recorders to Inform and entertatn
pa-sengers.  Similar rernrding systems announce
routine ant emargency {nstructions, Fi* the drawbick
is that it rakes time to sear~h ~ut the appropriare
ananuyncement |

Matsushit> calls fts develnpment the SC3V, for
solia state stored unice system. Looking like a
large domestic- tohaster, the SSSV contains two
~iregbt Poxrds, sach carrying AN 1 -megahi® chips,
which store the rec~rdings.

Crew members simply encer instructions on a
ke . pad for roatine announcements. Additional memory
ctores five separate messages, lasting a total of
150 seconds, which override all other scund.
Emergen~y announcements are triggered autowa*ically
by the plane’s safety system.

Storing snrund on chips Is rot new, but nrdinary
systems carnot hardle data fast ernocugh to produce
any better “han speech of mnderate juality, known as
“telephone qualility”. FEwven though the SS57 alsn ha+
a low data rate, the quality of speech is virtuasl.y
indistinguishahie from taped anncuncements.

Annther advantane |3 that
only 3 quarter [ the starage capacity of ardinary
systems. This system achlieues ttis through clever
roding to s ceze twn hourz of scund onto its chipa,
One trick thar Matsusnita uses
changes of so.nd; it does nor
azcurarte descrip' ! 1 of each sprken wrrd,  (This
first appexrad in "MNew Sclentls®”®, London,

14 Octolbar 1989, tha waek!y reviev of science ani
rechnelogy)

the S55Y requices

s to encode only the
pravide a fully

Mapping the future of fuzzy systems

At the third annual meeting of the
Internationyl Fuzzy Systems Assaclatinn ([FSA}, one
HS company will shnw the warld's flrst commoercial
micrrnprocassnr hased nn fuzry lagic, twn Japanese
compinliea will annnunce tha avallahiilty of theis
fuzzy systems lu the United Statea and a Chineas
company will show the world'a flest on
programmahle fuzzy processor,

ine

Togal Infralngle tnec., which alraydy has a ©
lanquaga precompllar that In~ludes extensinng far
fuzzy inqgir, will aAnnnunce its fuzzy laglr
microprocasans that can directly avecute the fuzay
part nf those extanded © programs.

Togal was founde ) by Masekl Togal, whn waa
an snginear at ATAT Rell Labnratories with
Hiroyakl watanahe In the early 1980s when the twn
bullt the first fuzzy system in the iinfted Srates,
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Pesear.h Triangle Poark.,

At the nearky

Twn Japraese companies, My - = Ine . oand Oeroan

Tateisi Ele: rics Tol, harh in KFyata, will o bte
~cffertng dedicyted controllere tor the 'S myrket
vhroarph thelr subsidiaries irare

M 'S system by based onoa nroprier ey
read nnly memory (HOM) chip that warke .o
contunction with any standacd microprocesscr.  The
user spocifies rthe rujes to te usedl, and they are
compiled into the special FM thar hotlde rhe fropar

fuzzy respoase, acenrding to your rules, to ;

given input situatinn.
The varinge mwlals af (vmran's fazxze prerijheral,
in contrast, use a mix of digitai and anai..g

B
components linved to a compater via a

seriasl !ink.

~ersonyl

To capitalize on fuzzy 1ogie’s
advantages, Apt Instruments Crrp., which is hased
in Tokyn ta auvnid (rade barriers, has designed a
series of processars that jt is licensirg te
Athers fog They will be availanle

inherent =j.ae!

in 1830,
These fuzzy prodncts have, 'a Aate, bLeen used
in 80 successful applicatians in Japan, says

Michio Suigeno, professor of engineering at Tokyd

Institute of Terhnnlagy. A subwiy system in Senlai
Is controlled by a fuzzy processor (in lieu of an
engineer) and reportedly affords a smaother e

thin any buman coadactor
famiichi Securities o,
th pick stacks far

ever provided. Trayn based
Led. is using a fuzzy system
a special portiniin,

Other fu:z;: expert systeoms onler congtruction
In Japan are designed tn mike manajement jevel
business projectiong, cont:ol output from foower
staticng, er~ncmize na aurtcmabile JAS Consuept jon
and refine manufacruring pree.eas control,

Japan’s HMinlstry ~F
Irdustry (MITI)

Tradle and
cansertiun af 3R ¢

Ineornytinnai
has set u; A
irpanese cempanies to develonn fuz?y sayetems cadled

the Labaratory for Iaternatinnal Fuzzy Enginesring

(LIFEY) . A name cained by Sugens, whs (a4 a4 consLitant
tr, the lahoratory, lts 3 & militon cutyer s
coming from comber coampanios like A lac,, Fuli,
Fujitsoe Led., nitachi Ltd., Honda, Minolta,

NE® Corp.. Kissan and 45 ~ther *n Tapareas

companies . (Reprinted with permice,on: . f

DATAMATION' miqazine”, 18 July 1949, fyriqne

by Technlcal feblishing Company, a4 Dunn and
Bradstreor Corpany, all rights tesnrved)
Helping the hearling tensvlred

Penpie whe are deal in nne or bty eara 3n pow

uear eyn)latass emhedded with microete rranice ta

detarmine the ditect inn of snunds.

|
|
|
|
Tnis directional hearing ald, wh.oh works by
flaahing caloured Jights to indicate the londness
and the AdAire~tien af the sngnd, waa deyised tiy

Murzy habuala, an electeical anginesr at the
Herional Space and Aerrnauticy Administration e
Coatlard Space Fllght Center, Creenhelr, M4, and
Hiung €. Lin, an electrical enqginecring profeesnr ar
the lnlversity of Maryland, Cailege Park,

The syeqlisdes come aquipped with microphones

ilght emitting dinda (LPD) Alepiaya, A battary pack,
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and an electronic package. The analog and digital
circuits in the package are on one CMOS custom chip
fabricated at Mosls (MOS Implementation System), a
sillcon foundry in Marina del Ray, near Los Angeles.

Soundes picked up by the two micraophones, one on
the left and the other on the cright, are amplified
and rectified. (An adjustable threshold for sound
is Included in the design.) The resulting ¢- signal
goes !nto an analog-to-digital converter and an
encoder, whlich glives a J)-bit binary output that
represents the amplitude of the sound. Next, a
digital comparator evaluates the outputs to
determine which is louder. Loglc circuits then
convert the binary representation of amplitude into
three levels of digital representation and actlvate
the driver of the approprliate LED display. The red
LED display represents loud noise: the green one,
medium noise: and the yellow one, soft noise. The
two sets of three LEDs are located at the top of
each lens.

For instance, a loud nolse roming from the right
causes the red LED display on the right lens to
light up, while a inft noise from the left triggers
the yellow LED display on the left lens. But if the
sound Is coming from behind, then LED displays on
both lenses light up. However, the design does nnt
provide for sound cnming from the front, because the
engineers assume that the user can see a potentially
dangerous sftuation ahead of him.

In additinn, for penple deaf in hoth ears,
vhich is a more common condition than deafness in
one ear, the researchers Invented two other devices,
a anise seeker unlt and a stationary alarm. As the
person holding the nnlse seeker ..ms It more
accurately in the dlirectinn of the sound snurce,
more and mire LED lights flash. The stationary
alarm unit flashes when there is nnise abnve fts set
threshold, for example, a doorhell ringing.

Commercial protntypes nf the three designs
shnould he available early next year from DTI
Englineering Inc., Oxon Hill, MA., the company that
Jhabvala and Lin are worklng with. (Source:
Spectrum, September 1989)

From defects In_ cars to defects In bones

A high-resnlutioan {maging technnlngy for
detecting flaws inside antomoblle parts is heling
used to study microscopic bone structure at the
University of Michigan, Ann Arhbor. .ne Pnrd
Mntor Co., Dearhorn, Micrhigan, nriginated the
technlque, which (s called microcomputed tomngraphy.

The unjversity's team of orthopaedic
researchers, led by Steven Gonldstein, are using the
approach ta examine how agling changes bone atrurture,
how hinchemical varlahtlity like flurtuatinna in
o2strogen Jevels after mennpause <an trigger such
allments as ostenpnrnsis, ke the sustained
applicatinn of physical force to hone ran lead to
dlserases such as arthritis, wnd howv genetic deferts
produce bone disnrders.

Mareover, they plan to use thede studies tn
improve prosthetics hy evaluating baone reaction to
different types of repalr and replacement . Recause
bone has the abllity to alter itseif arcording to
the load on it, the geometry and materfala nf
implants can affect how long the implant lasts
before it becomes tnn Innse mechanically to be of
use. The results nf secord implants are never as
gond as the firsat nnes, Goldstein sald. Since
current implants last ahout 1520 years, ynunger
patients face multiple implants and therefore need
implants that can last a lifetime,

Microcomputed tomography uses sensors to measure
X-rays that pass through a 1.30-square-centimetre
bone sample. A range of Intensities is digitized
and recorded for the sample, wvhich is rotated
every 3 degrees until It has been turned a full
circle. The images are then combined into a
three-dimensional image of bone structure.

Uigitization also yields precise measurements
that quantify differences in bone structure for the
first time. (Source: Spectrum, September 1989)

Computer advances streamline shipments

As a result of fine-tuning present programs
and the development of new ones, the shipment of
chemicals is becoming more effliclient and
centralized. WIith more advanced inventory control
systems in place, the Industry is able to transfer
tts Iinformation electronically without suffering the
accustomed bottlenecks of paperwork.

Responding to the inherent difficulties in
managing tank car traffic, chemical companies have
been working for some time now with freight
forwarders to develop a system of electronic data
interchange (EDI), to speed the flow of documents
and to allow chemical distributors and carriers to
more effectively utilize their resources.

One carrier, Southern Pacific Railroad, has
developed an EDI system tagged SP “Liber:tor”. The
system permits shippers to rommunicate directly with
Southern Paciflc's mainframe computers to transmit
paperless bills of lading, trace shipments, release
cars, nhtain and negotiate rates and even send and
recelve electronic mail between the railroad, shipper
and nther facilities equipped with computers and
mndems .

SP "Liberator” allows customers to employ a PC
to mainframe hookup with Southern Pacific.

There are three programs whirh fall under the
SP "Liberator® umhrella: ~initiator®, electronic
mall and "price master”. The “"initiator” program,
used to send bllis of lading, has been made generic,
allowiry shippers who use a number of railroads to
transfer all information with the use of one simple
program.

The electronic mail system, in addition to its
rate request capahbilities, can be used to order,
divert and electronically release freiqght cars. The
“price master” program helps shippers to calculate
thelr companies’ own personal freight rates, plus
intermodal rates, speclial agreements and any
fluctuating prices. All the Information is up to
the minute, and the system even alerts users to
uproming rate changes.

One recent development allows freight blits o,
be sent to the custnomars electronicaily, and in many
cases payment is treated in the same way.

Mr. nNdegaard estimates that the SP "Liberator”
system is heing used by 50 per cent of Snuthern
Paciflic’'s customers, with up to B00 customers
sending shipping instructions electronically.

To reduce cost to the customer, Southern
Paciflc provides the software training and swpport
needed to use the "Liherator® program. And the
computer to-computer comminications help streamliine
Southern Paciflic's own operations, thereby reducing
costs while Improving overall product, he adds.

Burlington Northern Rallroad is also attempting
to bring added organization to the arena of chemical




transportation. BN has heen develnping and testing
a number of computer systems tn help transpart
chemicals and other products. One system heing
tested ls the "Advanced Rallroadl Flectronics System®
(ARES), 1 satelllte tracking sysiem developed in
canjunction with Rockvell International.

Another computer development of BN'a ls a
“Computerized Billing System™ (CRS). Thls system,
developed internally, has been In use for several
years. It allows bill/rate cierks to enter wayblill
informatlon into A computer and to send all coples
eiectronically to the necessary locatlions.

Currently, the developers nf RS are finishing
implementation of EDI with other railroads. The
FEDI system will let CRS communicate dlrectly with
other raiiroads, eliminating the need for manual
transmission of information.

In addition tn these twn systems, BN has heen
developing an “"Automatic Vehlcle Identification®
system (AVI). AVI will help further with the
trafficking cf freight cars as they ara enroute.
(Source: Chemical Marketing Repocter,

16 October 1989)

First system for commerclally producing
superconductors

The first system for commerclally produring
thin film high-temperature superconductors came on
the market in April 1989, just two years after their
discovery was announced. From FEmcore Corp. in
Somerset, NJ, the System 5000 {s a m~dification of
the metal-organic chemical vapour depositinn (MNCVD)
machine it developed for use with semiconductor
wafers.

Until now, superconducting materials were
uvsually growrn by means of multistep, high-temperature
processing equipment incompatible with manufacturing
needs. Poor control over the processes and lack of
flexitility degraded layer quality and yleld. The
Systsm 5000, however, glves the same control over
superconducting as over semliconductor materlais.

The Fmcore machine grows epitaxial layers of
the superconducting materials on wafers of
strontium t itanate, sapphire, magnesium oxide,
yttria-stabllizved 2irconia, and silicon. The system
can bandle miltiple superconducting wafers up to
150 millimetres in dlameter of materials having a
critical temperature of about 90 K with the width of
the temperature transitlon less than 2 X. (Source:
Spectrum, July 1989)

New voltage -variable attenuator

Harris Microwave Semiconductor (Milplitas, Ch)
has introduced a Galllum Arsenide (CaAs) MMIC
which attenuates rather than amplifies signals
from DC tn 18 GHz. The §IMR-11000 I3 a
voltage-variable attenuator with 15-dB llinear
attenuation minimum and up to 35-dB for low
frequences. It can be ganged directly to 50 Ohm
circuits but can also he used in non-50 Ohm circuits
since It can set impedence vis a voltage on its
shunt control arm, The HMR-11000 is very small,
measuring 390 by 450 microns. 1t uses three
I-~ictan planar GaAs MESPETs, and operates at high
spead by awltching from 10-90 per cent attenuatlion
in less than 3 ns, typically, The HMR 11000 size
and cascadahllity makes it sultable for amplitude
modulation or galn-contrnl applications In Fw
receivers and test equipment. (Fxtracted from
Mictowaves, July 1989)
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V. COMIMUTER RINICATION

Comput Ing education gioups merge

The International Cnunclil for Computers in
Education and the International Assoclation for
Comput tng in Education have metrged to fnrm the
International Soclety for Technnlogy in Educat' ..
The merged organization and its geographic
affiifates will include mnre than 40,000 members.

ISTE reportedly seeks to Improve the quality
of education through technology by providing
support for computer-using educators, faclilitating
international sharing of informatinn and resnurces,
and encouraqing research, innovatinn and
nrganizations.

ISTE will publish The Comput!ing Teacher
journal, Update newsletter, The Journal of Research
on Computing In Education and several other
pertodicals and mnangraphs.

ISTE wiil maintain membership in the American
Federation of Information Processing Sce:lieties
and the Institute for Certification of Computer
Professionals. It has also applied for category C
membership In UNESCO.

ISTE can he rearched at 1787 Agate Street,
Fugene, OR 97403, phone (501) 686-44i4. (Source:
Computer, August 1989)

NSF report wvarns of educatlion crisis

A report issued after a series of Natlonal
Science Foundation-sponsored votkshops warns of
an impending crisis due to an alarming lack of
attention to undergraduate education in the
sciences, mathematics and engineering.

The Report on the National Science Foundatlon
Disciplinary Workshops on Undergraduate Educatlon
cites a preoccupation by faculty with research
rather than teaching. Workshop participants
stressed “he need for comparabie support for
innovative teachling.

One solutlion offered was the establishment of
qgrants for outstanding teaching and curriculum,
which the report recnmmendsd.

The report, publication No. NSF 89-03, s
avallable from the Diviston of Undergraduate
Science, Englneering, and Mathemat.!cs Educatiun,
Room 639, 1800 G. Street NW, Washington, GC 20550.
{Source: Computer, August 1999}

Zornell takes on high school supercomputing
progranre

The Cornell Natlonal Supercomputing Facility
has taken over the nationa” SuperQuest competition
from FTA Systems, The competition introduces
high achool students to supercomputing. Winning
tesms wiil conduct supercomputar studies of
alrplane wings, eye surgery, traffic lights, black
holes, robots, medical X rays, “brain-like”
computers, colliding galaxies, advanced maps,
conceart halls, and Island ecoloqgy. (Source:
Computer, August 1989)

Computer Soclety Press offars nev videotape serfies

The Computer Society Press i3 produring nine
new videntapes that will he on sale soon.
should be avalilable in Septamber.

Materials
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Rased on state-of-the-art technolngy tecently
presented thrcugh iectures and visuals at IBM's
US Education Center in Thornwood, New York, the
tapes were made avallable for CS Press distribution
through the generous assistance of [PRM.

Ez Nahouraii of IBM, the editor-in-chief of
CS Press, developed the program in collaboracion
with Frederick Petry of Tulane University, the newly
appolinted CS Press editor for media.

Running approximately 150 minutes, each tape
provides a depth of treatment not usually found In
typical one-hour presentations. A book of notes and
visuals accompanies each tape.

The tapes cover a variety of topics.
and presenters include:

Topirs

- Neural Networks - Current Applications and

Directlons. Pruce Shriver, University of

- Parallel Processing - Architectures and

Directions, Willlam Dally, Massachusetts

Institute of Technology

- Improving Software In a Measurable way,
Victor Ra= '}, University of Maryland

- Software Risk Management, Barry Boehm, TRW

- Comnunicatlions and Synchronlzatlon In
Paraliel Processing Systems, Harold Stone,
1AM

- Distributed Software Englneecing, Sol Shatz,
University of Illinois

- SQL-2 Standards:
1AM

- Distributed Supercomputing Melworks
Jordan Recker, IRM

- Software Rellability Measures: Guiding
Softvare Development for Quality and Cost

Labnratorlies

Previews af the videos, screened In mid May at
the International Conference on Software Fngineering
in Plttsburgh, prompted a great deal of positive
reaction and on the-spot ordering. Other revievers
have seen the entire program and are equally
enthusiastic,

The videns are in VHS format. Each is
tentatlively priced at $89 list and $69 for members
and s arcompanied by printed notes and visuals.
Por nnn-1IS prires, add 20 per cent. If the final
prices are higher than those stated, 111 orders
recelved through 30 September will be honnured at
the ahove prices.

All tapes are sold with a full refund privilege
{f the user is dissatisfied In any way.

Order from Customer Service, Computer So lety
Press, 10662 L.os Vaqueros Clrcle, Loy Alamitos,
CA 90720, phone (8N0) CS-BOOKS (in California, dlal
(714) B21-8380), fax (714) 821-4010.

Tha €S Press has other viden projerts under
consideration and wnuld welcome eugqestinns or
advance coples of nev tapes of gnod quality focusing
on compiter sclence and englneering. (Sourced
Computer, August 1989)

Interactive Instruction

Students traiced interactively retain SC per
cent more, In 25 pe: cent less time, than do those
taught by tradi’ional methods, according to t>
Instrument Society of Zmerica, whose series of
interactive videodisc instruction programs are
intended to benefit englneers and technicians in
instrumentation and control.

INVOLVE, as the package is called, will consist
of 12 series of about five progjrams each. They run
on IBM Corp.'s Infowlindow, a touch-screen monitor;
an IBM-compatible personal computer; and a
videodisc playe’ .

The first series to be offered cnvers instrument
callbration and standards, calibration pressure,
differential pressure Instruments, temperature
fnstruments, level instruments, and flow instruments.
Each of the five Jdisks In the first series will cost
$750, as an introductnry offer. The other series
are still in planning »r production. Contact:

Pam G. Haniin, Instrument Soclety of America,

67 Alexandet Drive, Box 12277, Research Trlangle
Patrk, NC 27709;: 800-334-63%1;: (fax) 919-549-828A8.
(Source: Spectrum, August 1989)

Firms lend computers for A S course

Some $:'%0,000 worth of computer hardware was
lent recently hy Slilicon Graphics, Evans &
Sut.erland, and Tripos Assoclates for use In a short
routse on mlecular modeliing offered by the
American Chemiral Socliety's department of continuing
eduratlan. Hardware made avallable for use in the
course Incliuded 20 Sillcon Graphics Personal Iris
work stations and four Evans & Sutherland PS 390
graphics terminals.

The fnur-day intensive course, held at the
Labnratory for Molecular Modelling in the Schocl of
Pharmacy at the University of North Carnlina,

Chapel Hill, provided tutorials and laboratory
sessinns An mniecular mechanlircs, gquantum emechanics,
molecular dynamics, graphics and other aspects of
computational chemistry. Registrants learned how tao
run molecular modelling programs such as MM2, Sybyl,
Model, and Ampac and howv to Interpret the results.
Techniques on energy optimization, conformational
searching and mnlecuiar graphics were presented.

In addit!nn, the lssue of when tn use cnmputational
methods In one’s research and wher not to was
discussed.

The rnurse wvas developed in response to
increasing demand for sclentists with expertise In
mnlecular mndelling, stemming from the rapidiy
g:oving use nf these techniques for a wide range
of applications in pharmaceutical and chemical
research.

Future plans are tn hold four sessions earh
yaar, with some nf tha courses providing an ovarview
on mnlecular modeliing and others focusing on
specific areas such as macromnlecular structure,
polymers, and drug design. (Sourre, Chemical and
FEngineering News, 21 August 1989)

The unlversity connectlon

Information systems supplliers, it Is assumed,
usually give equipment to unlversities tn put thelr
machines in front of students. BRul now thay have
graduated to A more impn.tant, long term qgoal. IS
suppliers are sending trelr equipment to universities
for the same reason that sverynne else goes tn
college - tn learn.




The s:-hoois, from junior culieges to bla nace
uriversities., are accepting system donations not
just because they are free hu' hecause they offer
a chance to 1o what schools do hest share
fanformation and perhaps influence the future.

1S suppliers are finding that the diverse

comput ing envirnnments on mo3t higqher educatinn
campuses are perfe-tly suited 2o testing atvanced
equipment. Untversity research labaralories are
Alsy qgenerating new ileas for proctuct dsveinpment |
Meanwhile, eluratire Are paylrg more attentirn to
the role of corputers as an educational toel in
schnai currlculy.

Suppliers Ao rnat deny the gnai ~f infiuencing
studerts, but more of thelr egqulpment donations now
gn inta research environments than into higher
visiriilty computer teaining labnratortes. At the
University »f Utah, for instance, 75 per cert ~f the
corputer equipment an campus {9 used for researcn
and 295 per cent far sty lent use.

wWhile aimr.at every suppller follows Apple
Compiiter Inc.'s lead In cffering pur-hase dlscounts
to urlversities, the amount af ejuipment they give
avay via grants or research partnerships 4ies depend
on the size and structure of the ~ompany. The
conditions placed nr these donatinns also vary frem
one supplier teo ancther.

IBM, predictably, ts the suppile; with the
largest graant and donatlion pragrammes for higher
education, follnwed hy Digital Fquipment Corp.,
Hewlett-Parkard Cn. and a host of smaller
manufacturers. HP last year dAistributed $40 million
in cash and equipment for higher education,
according t.» a company spokeswoman.

IfM's dire-tor nf academic computing,
Herbert Cotter, Is quick to point out surecesses
resulting from such mutually benefirial arrangeasents.
"By listening to higher educatinm twn years agn, we
vere able to bulld world class TCPIP [networking])
prodicts, which have heen well arcepted [nnt anly]
in the education market but aisn in manufacturing
and other commercial areas,” says Ontter.

The srhonls, ton, are pround of thelr
contributinng. At MIT, Jnel Mnses, profesens
nf cemputer sclence and englneering, emphaslizes
the s hanl's rnls in developling windawing
envi;onments. Other uniuersities have contrituted
to advances in computer netwnriking and paralieliam,
Rut the resear~h gnes well bheyond computer
aivancement. For Instance, Cornell’s School of
fintel Administration has a $! millinn g:ant to
study computer technology’'s role in hotel and
restaurant management.

GCrants range In size from a few thousard
Anllars for paying student researchers to weli into
the millions. At the lnfversity nf ltah, where [BM
contributed Si) millinon tawards a supercomput ing
centre, research vice president Rraphy estimates
that donations typically fall in the $10,0060 to
$109,000 range. At MIT, corpnrate donations range
from §1 million to $1N0 million.

Donat fons to a2 research prngramme may bhe
intended tn complemant & suppllier’s own wnrk, yet
the advances that result are rarely owned by the
supplier.

I.ike nther weil ‘knnwn schonls, Rerkeley attracts
gifts from suppliers around the wnrld. The schnol's
rommitment tn the Rerkeloy UNIX nparating system is
reflected in its computer research programme and
it Is tllustrative of the autonnmy that larger
schools evert over suppllers.
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wWhile these Aonations myy come in different
forms and suit different goals, never do they
Attempt to dlrect research, say educators,
reasionally universities tutn down donastions of
equipment that is out of date or Incompatible with
thelr needs. None, however, --omplain of suppliers
misusing research ot trying to steer research in a
direction rot compatible with university goais.

In part, this situation way reflecc matual qgnais
of unlversity and cnrprrrate resesar-ners. Grants
often are the product of lang time relationships
tetween faculty members and suppilers. Equipment
donatlons are ofts: earmarked for research cutside
the fiel.ds nf computer science and engineering or for
developmant of software for the eduration commiaanity.

Suppilers. for their part, are becinning to
Inrk at currlevium development as part ~f their
sphere of influence.

A recent example is the Institute for Academic
Technnlngy now heing established at the University
of Horth Carolina at Chapel Hill. The institute
vill study coaputers in academia and act as a
natlional clearinghouse for educarional software.

The institute will receive §31.5 million in equipment
and cash over the next two yeats from iFM.

As a return on its investment, IPM will rest
assured that the academic software gertting high
earks at Thapel HI!l wiil bhe deveinped flrs* nn IBM
marhines - a strareqy similar to the cae that
generated software suppnrt fcr its orliginal PC.

Applicatlion packages that result frnm these
Joint efforts are usually made avaliable through a
software disseminatlon programme oprrated by the
University of wWiscnnsin., Some suppliers, like Apple,
will help the educatnr/develnper find a third party
distributor to market the snftware commer~tially, 1f
warranted. The four-year-old saftvare aevelopment
Grant praogramme at Apple focuses an curriculum
programmes ranging fr~m languages and business to
eagineering and computer scien~e. The flim also
tries tn bring together researchers working on
simllar projects through an informal computer
network.

[AM has its ~wn approach to technalogy
exchanjes. The supplier has designated the
Kansas based .lohninn County Community Colieqge as a
Technalngy Transfer fenter where the faculty of
Midwestern institutlions can attend seminars, witness
snftuare demonstrarinns and share information.

On a murh larqger s.;ale, MIT, through Project
Athena, nas heen studying the role of computers in a
university curriculum since 1983. The $100 mitlion
project is being funded hy Digital, IRM and other
suppliers. Athena has inspired more than
190 faculty led projects and has produced eight
thick bonks of material, but “no breakthrouqghs In
educational software”. (Reprinted with permission
of DATAMATION' magazine”™, 15 September 1989,
ropyright by Technlical Publishing Company, a Dunn
and Rradstreet company - all rights reserved)

18M Increases_subzidies

IRM has raised the number of rullegrs and
uni ersities in [ts CIM In Higher Fducation Alllance
to 57, by adding another nine, with tha firm making
the announcement at a recent alllance coaference in
Chattannnga, TN, ol the edurational institutions
previously named to the group. It has also gliven
responsihility to siv cnlleqges as reginnal education
centres tno ald faculty training in computer
Iintegrated manufacturing. (Pxtracted (rnm
Metalworking News, 19 June 1989)




Vi. SOFTWARK

Parallel data bases

Data bas~s are being driven ’ ;, teo urgent
tequirements. They are bulging with myre and more
data. and more people vant more aciss mnce quickly.
Just as sclientists have been turuiny to parailel
provessing to increase thelr crunching pover for
solving numeric problems, commercial uses of IT are
tesnrting to parallelism to chutn through data bases.

Most massively parallel processors reiy on
message passing of data and Instructions between the
locally distributed memory modules. Developing
software for such architectures is much aote
difficult than fcr shared memory.

A local memory architecture presents some of
the same data management problems as a distributed
data base.

One of the problems is that mechanisms are
needed to ensure that data Is not locked up
exclusively by some processors, preventing others
from arcessing it.

In June 1989 Oracle anncunced that it is
porting its relatinnal data base management system
{rdbms) to the massively parallel Mube 2 computer.
Oracle’s Parallel Server Architecture is under
development .

The latest NCube scales to over 8.000 proressors
withk a possible peak performance, the company claims,
of 60,000 miilions of lanstructlicns per se:ond
(mips). This sort of power *will allow for Infinite
scalablility. Parallel architectures are open and
unlimited, and enable an escape from current hardwace
limivations.

Oracle is also working with transputer
companies to port its rdbms to transputer systems.
In September it announced that it is working with (K
company Parsys to port Oracle to the Suernnde
transputer system, With 1,024 processors in use,
the Supernnde can support a 16 -Gbyte data base.

Supernode runs 8 Unix hased operating system,
Trans-14ris, which, together with its rival Hellios,
is heing used Increasingly on transputer systems,

NCube also runs A verslon of Unix. Although
Unix may not utilize transputer or other massively
parallel architertures to their best advantaqge, It
dnes make them far mnre attractive tn cosmerclal
users and software develnpers.

Inmos, the manufacturer of the transputer, |s
Alsn qetting interested in the use of transputers
outside science and englneering.

The cnmpany has selected data bases as a key
area for the transputer, seeing its role mainly as
that of a dedicated data hase engine operating as an
intelligent peripheral to a computer system.

UK transputer company White Croes Systems s
already proaducing transputer -based data base engines,
altthough it will not be launching them until the
second quarter of 1990.

The mnve tn develop a dedirated data bhase wvhich
takes advantage of parallel processing Is nnt new,
The mnst venerahle, ICL's Content Addressable Plle
Stere (Cafs), exploits a Inw level parallelism for
doling very fast harduare seatches.

cafs was oriqginally a stand alone machine using
expensive disc technnlogy, but as discs speeded up
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it was integrated into ICL sainframes in 1985, [t
ts now bandled with earh ncvie »f the 3900 serles, a
move 1L sees as en-nuraging its users to take
advantaqge of Cafs® capablilities. Extra Cafs eunjines
can be added; ICL's longest users have around eljght
a node.

Cafs can handle complex queries with multiple
search criteria, hecause each criterion (such as
“age*", ~“gender” etc.) ls separately handied hy the
i¢ processars in the Cafs engine. The next
generatinn of Cafs, due out with [FL°s long awalited
Fssex mainframe next year, will double the number of
search channels.

Cafs will alsc be implemented in VLST instead
of the current board level implementation which wiil
increase data transfer to aroHund 10 Mbytes a second.

At the moment, Cafs only vorks with ICL's
non relational data base, IDMS. An interface to
Ingres, ICL's preferred relaticnal data base, is
>till awiited and is unlikely bhefoce 1991

Cals® capacity to allow “fuzzy”~ searching is put
to use at Reading Library. This means the publie
can enter partial ot incorrectly remeabered bonk
titles and the Cafs system will still seek them cur,

Cafs is a purely ICL accessory, but data bhase
engines such as those from Teradata and Sharebase
(the new name (or Brittou-lLee) can act as servers t»
other matn vendnrs' malnframes and minis.

The Teradata DRC/1012 conslists of multiple
processors, Intetface mrdules accept queries from
the hnst computer and cosmunicate ~ver a high spems?
proprietary bus with the access mydule processors,
each of which can access up o four discs.

The DAC/101T scales to up to 500 acress module
processors.

A Sharebase engine runs the itemlized billing
system for the Hull telephone company Kingston
Communications.

With large numbers of processnrs it ynur
dispnsai, you can avold having to resart to compiex
and time consuming indexing algorithas and simply
stream the entira data hase through the precessors
tn extract the relevant rernrds, within accep abile
1esponsa times. (Extracted from Computer Weekly,

S Octnber 19A9)

Object detertion software

Noesls Vision and the French National Research
Institute aon Computers and Autnmation have jnintly
Intrcluced a sonftware a-kage for object detecting,
particle counting., or shape and area analysias. The
Visilng software parkage can work with any computer
operating system that contalins a © lanquage compller.
The package an Aefine varlnus nperatinns to he
appliied to a certain slgnal, launch a certain
algoriths without mnre programming and transfer the
algorithms to any industrial target system for which
Visling librarles are offered. More capacities for
handiing complicated wnrd structure are recognition
and positioning of overlapping 2n shapes utilizing
edge chararcteristicrs, image segmentatinng, 3D vision,
and reconstruct inn and display of 30 shapes frrm
sequentfal slices through an object. (Fxtracted
from Machine Design, 20 July 1989)

Pack ge for PCs to operate In ISDHNs

vadia (Richardsan, TX) has Intrnduced a package

whirh allows persnnal computers (Pre) to operate In
integratad services Algltal netwnrks.

The Pr2 Serles




conslats of a PC board and software fnr the XT AT P,
the PS/2 Microchannel PC and for P°s uaed In LAN ot
RS-232 Aata coewmunicatlons connectlivity. The Cirst
two versinns let these PCs run in the ISCN Rastc Rate
Interface for volre and data transmisrisn aver one
line at the same time. The initlial P Sectes io
designed far ISDN lines runnlng nut of an ATeT SFSS
central offlice switch. Towards the end of

susmar 1989, the PC2 Serlies is expected tn aperate
with Northern Telecom's UMS 100 ~entral offire
switch. (Fxtracted from Cosmsunications weekly.

3 July 1989)

“wWalk? throujh 3 D design

Autodesk is preparing snftware and hardware
that will enable use:3 to “walk™ througqh a 1 D
Aesign. The system requires the new Tyherspare
virtual reality software. In ro ordinating with a
headset conslsting of two J-inch television sets and
a sensor equipped glove, the softwvare creates the
iilusion of mnvement through an object such as a
tyilding. VPL Research (Redvoo? Clity, CA) ls working
with Autodesk on marketing the harduare and software.
In addition, an animatrion program, Autodesk Animator,
will provide graphic capabilities to users to shade
and colour Images from AutofAD, and store animated
sequences to a hard disk or videotape. The scftwvare
will support 0S,/2's dynamic data exchange facility,
allowing real-time data links, by the third quarter
of 1989. Accnrding to Delta Process Management
(Memphis, TN), this support will make many AutoTAD
users turn to 05/2. (Extracted from PC Week,
3 July 1989)

0S software

Vendnrs of DO snftvare are offering new *lite”
versions of their products. Recause many DOS users
are not switching to 0S,/2, but require more
avallable RAM, 3270 emulation software developers
are ctunching thelr ~ndes, In one case dnwn to
35 ¥bytes. [.ncal-area netwnrks are annther cause
{or added RAM requirements for users onwilling to
accept 0572, 1COT, one of the flrst firms to crunch
its coles, matke®s XSaver: the three host session
emulator has only 75 Kbytes of RAM, acrording to
ICOT (San Jose, CA). A poll the firm took shovs
that the proportion of its users conrerned about RAM
rose from 35 to 65 per cent in 8 nine minth period.
Cther applicatinns with crunched codes include
A.tachmate s Fetra (91 Kbytes down tc 44 Khytes);
IBM s P/ 3270 (275 Khytes o 146 Kbhytes): and
Digital Communicatinng’ EI8 fite (A2 Fhytes).

Howe er, not all software firms helieve cnde
crunching Is gywl. Acrording to Hellx Software
(Hew Yotk, N{), the proress takes away ton murh
flexiblliity, keytoard functions and application
progeamning Interfa~es. 1t also [nrces single
sesslcns. However, users will weigh the balance »f
functinnallty against memory. (Fxtracted from

PC Week, 10 July 1989)

Software security key

Ralntow Technologles (Trvine, CA) has steadily
increased earnings from its products for saoftwvare
sscurity. 1Its main product is a smail key that
snftware publishers packaje with computer proqgrams,
The key (its intn the bark of 8 PI" to rerelve
coded electronic signals from the software and
mist he present in order for the snftware to
opetate. The rompany envislions big patential sales
from snftware sold nverseas, where many ropyright
lavs are 1nosely anforsed, Rainbow is alsn
tarqgeting computer users, & such higger market than
software publishers. It has modified its key sn
that individual users can shield their data files

from unautharized access. The Data Santry prasduct
is 3014 through computer Jdealers. (Extracted from
Busliness wWeek. 31 July 1989)

Insutance policy for computer viruses

Businesses can nov buy insuran-e covering
daymage nr loss of data caused by computer viruses.
Alistate Insurance Co. of Northbrock, 111., says it
{s the flirst tn explicitly provide the coverage,
whlch was added recently at no additional cost to
owners of the cospany’s standard electronie
data protectlion pnlicy. The current pa--kage limits
virus Aamage coverage to $100,000. Although
additional cnverage may he purchased fnr an added
premium, the company ls not interested In writing
teally large scale coverage. (Scurce: Electronlics,

st 1999)

Optical character reader linputs directly into PC
data file

NF© (Tokyo, Japan) has developed a software
program that allows an aptical character reader to
input printed amsterial to a personal computer data
file, without cequiring a speclal format. The
softv..e reads the data without the specified
forms or mark sheets used with conventional
systems 5o that the prrgram §{s particularly well
suited to creating data hLases from published
materials, su--h as bonks and magazines. The
peogram is capable of encoding the copy laynut of
the source material and ~an read coaplicated
layoits combining text, illustrations and graphs.
The system takes five minutes tn read an Ad slized
page. (FPxtracted from New Technology Japan,

July 1989)

Data compression up to 90 per cent

Dynatech Communicationg has developed
SofCran:Ne® Version 4, which compresses data up to
93 per cent. Average compression is 15 80 per cent:
average compressinng by other proxducts is
35- 40 per cent. The soltware ls independent of any
hardware because it compresses cata hefore the
communications appltication Is run. Artificial
intelligence In the software uses 3 decising making
component to declide which knowledge hase tn use in
compression. The knnoviedge ba: s are nptimized fnr
Adifferent types nf Jdata. SofCram runs on IBRM
mainframes and DOS -based micrncomputers, and is
used primarily for host to hnst and host to PC
transmissions. It captures data in 2 Xhyte
increments. Dynatech guarantees 100 per cent
integrity and offers evaluation kits for testing.
Prudential Rache uses SnfCram in 240 offices; it
has .educed transmission levels of its nightly data
disteliburt fon by about 40 per cent. (Fxtracted from
Networking World, 7 August 1987)

Network software handies remote sites

Unstaflfed remote faciliities can now be
accessed for monitoring and testing with the
DNE 2100 Adata netwnrk dlagnostics systes from
wWandel & CGoltermann GmbH. Resides remote
diagnostirs, the FRG company’s SFP 120
netwnik management softwvare bolisters the system's
multivendnr connertivity with an Interfare to
TRM Corp.'s HetView netwnrk management system.
The IRM interface means that faulty network
components can he restored automatically using
NetView after alerts are received from DNF 2100 or
Aany data netwnrk diagnostics system. The SFP 120
snftware alsn featutes muitiline switching, analog
and digital patehing farilities, transparency to
netwnrk protncols and the abllity to store an



unlimited numter of netwnrk configutaticons. Pricing
depends on the iaparting country. (Stutce:
Electronlcs, July 19689}

Easy to implement expert systes Al
Several firms are developing easy tn lrplement
sxpert system artificial intelligenr~e (AY) snfrware
tather than the more Aifficult reural network Al
systems: Incluling Arbnr Intellilgent System
(Ann Arhor, MI), Texas Instruments, Westlinjhnuse and
IBM.  Ford Motor company ls following the neural
network route, vhirh will be widely use.l In 1™ vears,
acrording "o Ford Fesearch Staff (Dearborn, itI}).
Arbor Iotelligent Systems, a developer nf exper®
system s- . ftware far Apple Macintosh computers, is
currently ce.-'~ping an expert system program for
Daytan Power § Light that is schedulsd for
autumn 1090 completion. The snftvare will atlow
utility operators to focus on lmportant equipment
status rexdnut dsta, rather than having to determine
imsportant infarmation cut of a field of 4,300 input
points unassisted. Expert system techniques can
Guickly produce simpie to use, transparent progeams
that require very little user knowledge. (Fxtracted
from Producticn, September 1989)

Computer unlocks the key to planists’ pain
A romputer program can now help ds-tars tn
avold and alieviate the hand patn that affects many
suslcians. The caondition, calied overuse sydrome,
can seriousiy Aebilitate and endanger the careers nf

professional musicians.

Sclentists at Purdue Unlversity as west
Lafayette in Indiana have develnped the Handy
computer pProagram to analyse the stress an each jnint
in the han?l during repetitive tasks. They tested
the protn*yre program using a plano ~nd playes
because most nf{ the playing mori~= .3 in twn
dimensicnsg.

The sr-lentists have found that a had playling
style ran create four times the Jnint stress of a
gl style. They also frund the finger position
that causes the least stress.

Pennle in other cccuapations, such as typists,
could henefit fraom this program. Hany jobs that
invalve repetitive mavements can rause hand pain
whish is similar to that suffered by planists.
Annther appliratinn is nn the asgembiy line where
Averuse syndreme, nr repetitive strain injury, can
rnst workers thelr health, (Thls firs: appeared §n
New Sclentlist, London, 9 Septembher 1989, the weskly
review nf sciene and terhnnlogy,

Obiect orlented Ada?

The Ady lanquage has frnm the s art hal nnly a
few fun~tinns that rould he consldered obje-t
nriented. 1ts suppnrt for generlis aperatinneg, task
typing. and suntyping, for instancse, affords a
limited version of Inheritance (the ahiilty to
define a ront ~lass af snfrwars nhject *hat
poasesaes rertain traits, and then rreate higher
level mndulaes that Inherit some of thnse traits),

Nnw the group that Is warking tn produce
Ada 9%, a medificarian of Ada far the 19904, has tn
docide how many, {f Any, objert oriented features
should be added to the offlicial language definitior,

Fuller inheritance capabllities stand a gnod
chanrce of succeas, according to Dan Plreaxith,
ransultant and presidsnt of Advanced Snftvare
Technnlnjy Specialistas Co., Port Wayne, Ind.

More problematic, he said, ts Aynaajc bBinding:
the ablilty to perform nperations nn ciasses af
objects that are delfined anly as the proqram e run,
tather than earlier on at cnapilatinn tims. A SFND
MAIL operation, for Instance, aight te appiied te
files, dncuments, or graphlcs. wWith dynaml-
hinding, the system might only figure nut whirh
class of oblect 1t was sending as it actually did
sn.  (Source: Spectrus, August 1989)

PostScript_on the cheap

In less than five ysars, the FastScript
page -description larjuage from Adobe Systems Inc.,
Mountain View, California, has become vhe de facto
stardard fnr parsonal cnaputer and wnrk sration
grarhics and moved rapidiy into the typography
rarket as wvell.

Until recently., users who wanted to use
software that produced PostScript graphi-s had to
buy laser printers with costly PastScript
interpreters built in.

A 54955 MS DOS utility program now lets them
print PostScript isages and fonts as graphics on
cheiper printers without bulit-In interpreters.
Freedom of Press, trom Custom Applicatinas [ac-.
(CAT), Rillerira, Mass., converts in-line PostS-ript
autput from word -processing packages into graphics
commands (in twn typefaces) for a chrice of
45 ink-jet, laser and 24 ulire dot matrix printers.

Printing takes snamevhat longer, and nf course
the 1esnlution Is not as high as the latest
PostScript -driven laser printers, whirh have
400 dots per inch (1F dnots per millimetre), but it
prints any PostScript Jraphi-., iacluling Adohe's
famrus spiral of type. A version is now being
developed far the Apple Macintosh as wveli.
(Source: Spectrum, August 1989)

“Industrlial strenqth® Corr _from ATsT

Programmers who wanted oblect orleated features
in the € language now have a new option: ATeT Con.,
authnar of the nbiect-oriented Cv++ variant, has just
issued an updated versinn to developers. For the
first time., ATAT is suppnrting the language with
full documentatinn, In what it calls an industrial-
strenqgth relesarse. The new version will he writ*en
intr. Fompiiers and other products sold by several
snftuare cnmpanies.

Teaditinnal lanqguages treat data simply as
infarmarion nn which operations are to be perlotmed,
but nhjsct nriented programming adds procedures and
instructions about hnw data should “hehave” tn that
data.

Nhject nriented languages are well sulted tn
vriting itnlx applicationg in windrwing envirnnment s,
Inatead ~f defining A ~nlle~tinn af qraphic points
tr Asscrihe A window, far evample, the prograswmer
deflines an nhje~t that has the characteristicrs nf a
vwindow and thereafter simply ccalis up that obhjert
vith specified parameters without having to repeat
the nriginal programming.

P+ was aziqginally offered to the academir
community In 1984 as an experimental reasearch
product withnut suppnrt or dorumentation. 1t has
C's traditional procedu-al apprnach to programming,
but lets programmers throw In object orisnted
features at will.

The Release 2.0 version of Cvs adds a feature
that allows users to replirate existing object




ferxtures in new ohjects. PRecaruse of this =zultiple
Inheritan-e abllity., for lnstance, 8 programmer who
has defined three kinds of wind v - maveadhle,
s-rollable and sizeable - il nat need to wrlre
extra «nde to creare rew wvindows that incntporate
these properties.

The first commercial implementation of Release
2.0, called HIR'Ces, comes from Toronto's H'R Corp.
To be shirned? by the end of July for a §499
intecductnry price,. it Includes a Aetugger. Other
iaplementatinng are sure to foiinw. {Snurre:
Spectrum, August 1989)

Information data bases

Current cnteats ~n Diskette (Iinstirute frr
Sientifie Information) provides access to
contents pages ~f sclentific Journals oa IRM PC
and PS’2, M3 intosh, arnd NEIT 9300 series ~oeputers.
The Physical, CTheeiral and Farth Sciences
elitinn {ancudi subscription §345) covers snme
809 publirations, and the Agriculture, Riology and
Environmental Scler~es (Jlitlan (annual subscriptinn
$345) 13 ludes ~ontents {rom mnre than
1,000 Journals. PRoth offer varlous searrh options
including browsing, high speed scanning and
customized search profiles. (Scuree: Chemical and
Engineering News, 2! August 1989)

PAWS gives developers time to consider deslgn

A softvare tonl whichk enables system Adevelrpers
tc mndel a2 system’s performance during the Aesign
stage is being launched In the UK by S, the Adefence
and government arm of croputing services group
SD-Scicon.

The Performance Aralysts Workbench System
(PAWS) allows developers of real time complex
systems 2o predict resp nse times and performance
using & graphliral Interface.

FAWS i3 for iarge systems using distributed
processing or a communications network, saking it
very easy to pnt mnlels tngether. The user draws up
a representation of the system and speciflies
patameters on each nnde iIn It like the speed of »
lins of a packet switching network node. The user
presses a huttan and PAWS calculates how the system
woul:d perform In those conditions.

A prime cause of budget or time Hverruns in
system design ls the difflcuity of accarateiy
predicting system workloads or respranse times.

Despite majnr investment at the design stage,
many civil and military systems fall to delives the
performance expected nf them.

PAWS has bheen used by SO in half a dozen
projects anver the last twn years, mostliy for the
Hinlstry of Defence. (Snurce: Computer Weekly,
21 September 1989%)

Code and its efliclen y

Suppliers of software productivity tools,
accustomed to measuring saftware development |n
terms of thousands of lines of rodes Generated, are
turning their attention to more reallistic ways ot
appraising proqrasmmer output.

tan Macleod, Managing Dlre-tar nf Mariow based
Macleond Groun, a Unix project manaqgement and
developmerc congultancy, sAys that certain
productivity tools, I( used propetly, ~an make the
differience hetween “vriting 1,000 lines of code
Ineflficiently or 100 lines officientiy”.

3i

The Maclead Sroup has signed a distribution
Agreement with Bostnn based Softusre Productivity
Reseaxtrh to sell arnd suppatt Checkmark, =2
productivity ool that looks at software prolects
not In terms of lines of code but in terms of
function points, or key product facts.

Fun~tion points, devised bLy Al Albrecht at 'BM
in the US in the eariy 19693, are the key to
efticient software project deveiopment, Maciend
c~lalme.

The jdea has created a paradox in saftware
productivity ctrcles, with many developers adheting
tn the hejilef that more functincnallity means more
lines of cewde.

Checkmatk allnvus developers to enter the nusher
af files and Interfaces in a project - for example,
319 in a 30,000 lire project - which are its
function pnints. The software then define- _he
amnunt of function to be delivered in a system,
which can be cherked aaainst Checkeark's data base
of 3,000 nmplieted software projects’ estimates.
Tevelnpers can use these tois to rerord their
measiurenents ~f software produntivity and help
forecast the llkely duration of software projects.

Che~amark, whirh rnsts 15,000 poands sterling
for a one Nff licenre, “will ant transform the
worid, but It will improve DF managers® abllity to
control wvhat Is going on®. (Source: Computer
Weekly, § Octeobher 1989)

CASE versus 4GLs

The fate of fourth generalinn programming
languages, it seems. has always been In question.
Obituarlies fnr these rapid Jdevelopment languages,
developed cut of frustration with application
hackings and slow systems developswnt, have teen
vwritten several times over.

Farly on It was arqgued that fourth generat'ion
languages (40Ls) would never ‘ast. They were just
not sultable for weltiag large, high volume
transaction systems, claimed det.actors. Later. it
sesmed that tecause they were clnsely coupled with
cut of -favour data hases. their role rould be
transitory at best. BRut, despite these drawhacks,
many comparies, like Dallas based Kimberly lark
Torp.. blituely amassed huge storehsuses nf 0L
appiirations.

Now snme nld doubts about the future of 40Ls
are bheling raised anes.

In gome ways, these challenyes are not
unsxpec-ted. For almist as long as 4CGLs have
existed, there has never been at shortage of ~ritics
viliing tn polnt Aut thelr flaws, Yet this time,
auen some [nng time 4GIL supporters are sayling the
end is nigh.

These aged janquanes, say these critics, have
simply outlilived their usefuiness. Uniflke In the
pyst, where their imminent passing was attributed to
perceived techniral shortcomings, today’'s prognosis
has more tn Ao with heightened competitinan from
computer -afded software engineering (CASE) tonls.

These languages, say the experts, can no longer
claim & unique ablility to rapidly produce new
progiams hecause CASE tools offer the same fast
Aevelopment capability. And CASE tonls produce ro-de
in traditional languages such as COROL., Mareover,
A8 these tonls generate code from programmers”
speciflications, the applicatinng they produre are
always true to original desiqgns.




So,

tf &L= have any

fustute r~le, thess elitics
belleve, it i3 for smyll, ad hoc rteporting
applications.  (Reprinted -with permissglon of
DATAMATION! magazine'’, 1S Auqust 1989, onpyright

by Technical Publishing Company, A Dann and
Bradstreet Company all rights reserved)

The trends tcwards compromise that promises the best
of both worlls

With the emargence and increasing use of fourth
genegat ion languages and applic-ations genetators,
there is evidence that ausers may be fintling a way oof
gqetting the hest of both the custom and the packaged
werlds.

These new systems combine miuch of the
avaitabiiity nf parkaged programs with the atitaty
ot custoe applications to match the needs of the
user. They allnw programmers ' meet user
requirements more Accurately toan is possihle with
traditional bespoke Jevelopment processes.

One of the major problems here, of course, is
rhe .nevitatle changes In factors affecting the
spe "ification which users need to accommdate in an
application.

w“ith custom programs there is always the
possihility of such changes being seen by users as
having a higher priority than with a parkageld
solution, if only bhecause the custom program is
supposed to match all their needs.

This encajpsulates the basic- djifferences hetween
the tw>. The packaged application is avatlable off
the shelf, is normally fairly well de bugged arnd
usually cost effective.

i* will, however, rarely cover ail the aspects
use:"s applicrations needs: the well known
rule will normally apply in such cases.

of a
AN:20

The bespoke custm par-kage cn the other hand,
can be specifically tailored to meet the user’s exact
requirements, but this is normally achievable nniy
at a high cost, over the development time cycle, and
with a dependency on the users knowing exartly what
they want from the application at the time of
specifying perhaps two years In advance of
delivery.

It is pravisns such as this which arte prompting
companiss tn seek the crapromlise tetwern packaged
and tespoke applications that fourth generation
Janguages and data base enqgines offer, (Hxtractel
from Computer Wewkly, 21 September 1989)

Ke:mit extension ccde to Include other alphabets
Researchers at olumbia tniversity ate
developing the Kermit Protocnl Extension feor
Internatinnal Character Sets to enable
mult{ lanquage cosputer transmissions. FKermit, a
computer scngee conle that translates a compating
machine’'s partlcular texr format into ASCLL in its
sending mle and converts ASCID into the reciplent
computer’s text format in its recelving mnde, is
widely used in scftware designed to function in
multl vendnr comput ing environments. The present
Kermit cnde works well for English and in a Jlimited
fashinn far nther lanquages easlly transiated Into
ASCIE Cnrmat, hut will nnt support languanes with
Aifferent alphahets. The extensine will add a layer
of haned on the Internatinnel Transfer Syntaw
and wii! accommndate Any charscter set that s
1SN reqgistered. This includes Rusalan, Hebrew,
Japanese and Greek, The zoftware desiqgn ls
cursently in draft form with a final design expacted

ode

by August 1989. The non proprietary software will
be available withaut charge In & 12 months following
the finyllize? drafr . (Fxtracted from Data C,

June 1939)

VII. C(OUNTRY RRFORTS

Rangladesh
Prospects of electronlcs industry in Bangladesh

Electtonleas is one of the fastest qgrowing
industrlies in the 20th rentury. Whether on lanti,
ale or aen, electronicrs now plays a major rele in
nearly every aspect of our lives. Considering the
importance of the eletronics industty in the
socio economic development of the «country, the
Government of Bangladesh emphasized this area and
delared it as a “priority sector™. The Government
has reduced customs duty to 10 per rent on Imported
parts and components for asseabl ing/manufacturing of
elrctroanics gonds and the eiectronics subsectar has
aisn heen placed in the “Free list”, which means
that w0 f.rmal approval/permissinn is requited for
setting up an electronics concern if it is set up
with its own financing.

Electronic gonis asseshled. produred in
Ranqladesh have a hright erport potential for
developed Wastern countries. Some Bangladesh
companies are alteady exporting elertronic items
<uch as PCRs, VO Ps, Vi'Rs, light dimmers and
antennas. T stimulate export, the Government has
decided to consider the electronics industry as
export oriented to provide it with incentives and
facilities allowed other exporting business,
assuming 50 per ceant oOf the products are exported.

The availabliity of an Inexpensive, trained and
easily trainabie labour fortce petmits industceial
pro-dustion at a4 comparatively Inw cost.  In view of
A gradual Inceease A0 Fabone In many thicd
world countries, Rangladesh still offers relatively
low costs.

costs

in the fleld of electronics science
is a contlinuous process.  For
exchange and transfer of this technolagy, the
Gors-nment welcomes jnint ventutes in this sector.,
Recently the Government has liberallized jolint
venture prliry to sioh an extent that projects
costing up to Th. 100.00 million (15$31.3) millicn)
and forsign equity within 49 per cent will not
tequite formal approval and provides a package of
incent jves and farilities.

Advancement
and technology

At present, engineceing products wnrth
1SS million are exported.  Exports vatued at
$90 million Are targeted for 1989 90, whirch is
pupected to Increase to §200 millinn by 1990 91.

Recantly an Flerttnnlcs Cneplex
Dhaka was established which
milestnne for
ele~tranics
ARl No.,

in the rapital
is ragarided as a

the rapid advancement of the

Industry In Rangladesh. (Fxtracted from
31/1989)

Canada

Curecncy teading device for the biind

A device that can read Aenominat lnns of
~urrency has heen developed by the Selence
Technoingy Centre of Carlaton tinlversity. The Pank
of Canada prints $2. $5 and $10 bills with special
cndes thay can he tead by a scanner, which then
apeaks the dennmination In Prench and Frgliish.
system shnuld ald some 5,000 biind Canadlians.

The
The




prket sized device will
heginning later in 1989,
Scientist, 37 May 1989)

e brosduced by Rrytech
(Fxtracted from New

Ruropean Kconomlc Community

CAD progremre alms to avert VLSI engineet
shortage :

To combat a (tential shortge of ergineers ana
srjentists scilied in the des!igyn and ewnutacture of
¥IST circuits, the Commisslun ~f the Furopean
Ccmmunities is qoing to !ssue rueputer aided des:ign
work stations, test equipment, and software to a
“wernei greup® of 58 universities and polytechnis
collejes in 14 Furopean nations. [n additinn to the
equipment, which wil. be procured centrally., mombers
of the kernel group will receive funding fo: teaching
posts and for advanced training for leturers.
Another 6i {nstitutions, desigrated as associate
hers, wil? cquipment at redure? prices, and

118 partiripants wiil be glven access to sillcon
The prograsme, projectad to cost
is expocted to double the
tesearche:rs ard enjineers trained
{Soarce: Electronics,

ot

atl
foundry services.
atout $12.5 million,
numt.er nf Ui.5!
during the next three years.
July 1837)

JESSE formaily begins operations

The Jolnt Furopean Sub micron Silicen
Initiarive (JESSI), a pragramee to Adevelop
integrated circults and inrease Furnpe's share
In computer chip producting, has formally started
cperations. The fiD initia®tve thus far
involuss 935S Thrmson (Prance 1taly), Fhilips
(the Nethe:laads), Slemens, Fiectrste-h and f,50h
(Federal Repuhlic »f Germany), and the utrh
research inaritute of STW. JESS! is part nf a
ca ardinated research programme among Furopean
companies called FURFKA.  The Ei°, aithnugh not
fnunived In ENRFFA, wlll fund 29 per cent of the
first stage ~f JESSI to avold duplicatlon with
FC programmes, JRSSI alms te increase elpctran
pathways an inteqrated circuits s~ ce than ten times
the current Adensity, while Increasing vhip size tn
500 sq mm, <ompared to the current 200 sq mm. The
number nf memnry elements and inglc elements per
chip would alsn increase. The pingramme goal Is to
be ahbie to mike the products as “romendity chips®.
The JFSSI planning qgroup alms for majnr Furnpean
chip operatinns as it fears that the Japanese, for
eranemic reasons, or the 1S, for security reasons,
could stop chip sales tn Purope. (FExtracted from
Mew Scientiast, 1 Juiy 1989)

Pan European ISDN trials to start

Lok for pan Furopean trials of 2 Mbit,'s
switched digital telecommunications servire tn hegin
now that a Memnrandum of linderstanding has haen
signed by 14 countrles acd 17 telecomminicat fans
operatoss helonging to the Purnopean Pnstal and
Telecnmmunicrationg Conference. The Rurnpean
RBroadband Interconrection Trial will form a varkbone
network that will suppnrt pllot application servieces
developed under the Commission of the Puropean
Communities’ RACE (Reseatch into Advanced
Communirations for Rurope) programme. Still,
non A pan Puropean Iinteqgrated services digital
network is three years hehind schedule. Althnugh
Zuil srale I5DNS have heen 1aunched (o the Federal
Republic of Germany and Prance, and trials are In
ptogress in the UK, Belglum, Ttaly and the
Netherlands, there are no .tandarAs that ailnw
direct Fonnections hetwaen netwarks. Plans set
out by the Commission of the Furopean Communities
in 1986 called for the attl.g up of transcontinental
ISDNs in time for the 8 ngle Furopean Market by 1992,

work

LR

To texch that goal,
the end of thls year
te met . (Source:

standards Rave to be in place by
- A target that is unlikely to
Electronics, July 1999)

Eurcpean Commission m
the 90s

3 to apdate ReD for

The European Commisston is expected to
a new appraach to research and development
tntn the 1990s.

approve
in Furope

In June the Research Commissioner,
Filipg Pandoifi, made a serles of proposals
atmed at widening the research taptcs and
inproviag nrganizatinon. He sugy2sted thiree maln
subject areas: so-called "pervasive” te-hnoleogies
such as information technologlies and telecoms;
enavironmental and energy researtch tn improve the
quality of 1ife, and impraving research facilities
tn creata “a Furope for researchera”.

The Fi''s aim I3 to have a new framewnrk in
place hefrore the five year term of the existing
strateqgy runs out in 1991, This was tn produce a
“gliding” programme. The E/” has set itself the
targer of the end nf the French presidency to get
agreenent on bath the roncept and hudget from the
twelve part-srs. {Scuree; 519“5[9&!?5_!€9K1Y-
19 July 199 )

ESPRIT falls to halt IT slide

Futnpe’s ane billion pounds sterling ESPRIT
compat ing research pragramme has failed *o reverse
the $5 billisn IT trade delicit with the s and
Japan and in key areas Furope has slipped even
further tenind.

These are the conclusicns Af a glromy report
frem the ESPPIT Review Roard, which also criticizes
the way the research projects have Leen organized.

The repoitt says that although the overall
Farnpean terhnrlngy base has improved, "ion much of
the advance has heen iIn niche areas with limited
prtential for future market euploitation”.

The repart alsn says the Furopean position in
the peripherals market is a matter of serious
conrern, and the position In microelectronics s
weak. Furope’s share of the world wide semicondurtor
market declined from 1S per ceant in 1980 tn around
i1 per cent in 1987, and it has nnt serlously
challenged 1S dominance §in package software.

Furnpe sepresents a thisrd of an extimated
$2,500 billion wor,d IT market but nnly produced
I3 per cent of the total.

The repnrt criticizes aspects of ESPRIT I, such
As the way rcontracts ware neqotliated and the speed
of payments to participants. It 13 also crltical of
the large numhes of pariners in some projects, a
trend It says is repeated In FESPRIT Il and glves
canse o concera. Mo project should have more than
six members, It says.

ESPRIT | was dominated by the so called blg
12 flems ARG, Pull, CGE, §CL, GPr, Nixdorf,
Nllvetti, Philips, Plesasey, Siemens, Stet and
Thomsnn which got half the budgaet and tonk part in
70 per cent of the projects. Small to medium
ertarprises (oues with less than 500 staff) on the
other hand took part in 65 par cent of the projects
and only got 14 per cent of the funding,

ESPRIT I, the fnllav up, has already begun
with a budget of 2 blilllon pounds sterling. “The
way in whirh PSPRIT If has evolved towards a




stronger appiicition arfentation Inuaiving users to
help pull technology through Into the matketplace is
A change In the right directlon but Curther

evoluttion Is needed~, the report
Computer Weekly. 5 October 1989)

says. ({Source:

Research flrms plan image 1ift

Leading IT research and Information companies
have jolned forces to set Industry standards and
improve thelir professional image.

The Informationn Suppllers Group has 10 members,
Including IDF, Dataguest, Datapro and Romtec.

The group's formatlion is an attempt to improve
the image and visibility of the industry and to set
ptofessional standards for analyslis and reporting,

If the US connectlon materiallizes, it Is hoped
to unify standards acrnss Furnpe and the S,
possibly with Australasia and South East Aslia
Jolning as well. (Source: Computer Weelly.
28 September 1989)

Prance
Electronic llibrary for France

The President of France has given his
endorsement tn an ambitlnus computerization scheme
for the nation’s overstretched library network.
Faced with the dual problem of an overloaded
Biblliothéque nationale In Parls - which, with an
estimated 12,000,000 books, 1s running out of
space - and an endemic snortage of haslcs such as
books, perlodicals and qualified staff In unlversity
libraries, the French Government is to beglnr wotk on
the creation of a new Library of France.

Far from just a physical building, the project,
estimated to cost up to 5786 million, and scheduled
for completion by 1995, would integrate the
Aibliothéque nationale Into a natlonwide netwnrk of
provincial and university libhraries, giving users
electronic access to the resources of the entire
collection.

The Government ‘s proposal calls for complete
computer cataloguing of the Bibliothégue nationale’s
collection as well as the electronic consollidation
of the catalogues of every provincial and university
Iibrary in France - some 1,300 Institutlons In all.
The actual contents of the Rihlinthéque nationale
and other librarlies’ collectlions would be scanned on
to optical disks.

Ultimataly, a user anywhere in France should be
able to locate desired material In any ccllectlion
included in the catal.gue network and have access to
Ribliothéque natlonale materiasls by computer.
Adlitinnal high technology help is promised for
bibliophiles who prefer to visit the new Libcary of
Prance in persang current plans cali for special
robnrs to fetch and reshelve hooks on demand.
(Source: Time. 1 May 1989)

Democratic Republic of Geraany
Mictoelectronlics programme

Micinetectrontics In partic-inlar lea getting top
attention, as witnessed Ly the CGovernment earmarking
about $7.6 bhitlllon far this Industiy nver the past
several years. Under Honecker's dlrectives, the
patty’s Central Committes dacided In 1976 to JAaunch
a magsalve micronelactranica resmaarch and Asvelnpment
programme. Although the results of the country’s
offores Ao not match thase nf the West, thay ara

impressive, particularly bhecauss the natlon has oo

Acccesa to US or Japanese technology. Testitying
to ity su--ass arte a haniful of star products:
I Mbit dycamic random 3 cess memonrles 1sing

1.0 um M0S, 16 bit microprocessors running

2 mitlion instructions/s, and gate arrays with up
to 100,000 trinsistor functions. Such products
dem n=trate the industry’s englneering kanw how and
hint at *he country’s technolog.cal staanding irn the
Soviet bloc.

Flectronlce production 1s done malaly at
Stote owned enterprises, so calied Xambrinate, or
combines. earh concentrating on a speciflic
communicatjons, productton equipment, cnmponents,
consumer, ant so on. A typlcal example is the
Komhinat Nachrichtenelektronik, which lumps
virtually all the rountry’s activities in
communicatings Intn an nrganizarion coamprising
18 productinon centres and cne research Institute.

sector

Aming the heav'iesc contrihutors to the
country's eletronics nutput Is the Xombinat
kobotron, The Dresden hased combine employs
69,000 whtkers In 21 preduction centres, one
software institute, an export import organization,
and a number nf support facilitles. Saies last year
came to $6.1 billinn.

Amnng Reboatron's teop peoducts is a 312 bit
engineering work station, the K1B84n. Representing
designs on a monitor in three dimensions, it is
intended for computer alded design and manufacturing,
as well as for simulating complex processes and
solving scientiflic and technlcal problems. For
the machine Is not for export.

now,

The country's weak spots, Western analysts say,
are low productivity, slow transfer of products from
design to fabrication, and a quality standard that
leaves much to be desired. But things are beglinning
to change as top executlves in electronics realize
that a move to woild markets is a must, The first
steps have already been taken. The industry has
struch co-operative deals with companies In Creece
and Relgium and has made flrst contacts with
Sicmens AG, the Swedish /Swiass Asea Rrown Boverli
group, and other Western Furopean companies about
joint prnjects in third countries. (Fxtracted frem
Electionics, July 1989)

Pederal Republic of Germany

Internal optical Lus system replaces clrcult
boards

Researchers at the University of Dulisburg have
developed an Internal cptlical bus system that
teplaces priated clecuit toards tn enable faster
operation In complex clrculitry. The system
transmits optical signais through a thin (several
millimetres) metal ciad flat glass plate and then
plcks up those signais *hiough windows. The
researchars feel 2 Shit s Aata rates shiould be
fessihla with the new technnlnygy and they hLellieve
that the technology is <lose to cormercial
exploitation. (Pxtrac~ted from Elactzonlic
Engluneering Times, 24 July 1989}

Former tivals join to form alliance

Announcaments of nev strateqic alliances have
become falrly routine tn Purope’s electronics
Industry. Hut the jnint venture hetween Slemens A%
of Munich and the Matsushita Plectelc Industelial
of ODsaka, Japan, Is ralaling miore than a few
Aayehrnwa. Sat to he launched In Oetoher, the
ventura hrings togethar twon glantsg and former
rivals in the passive componants market. Analysts

Co.




expect the alliance teo yleld v formidabile competitor
on W rld mackets tor a broad range of devices.

The deal qives Siemens
Matsushita's manufa-cturing know hoo,
with the greater

Acteerse Uy the
whi

shou i

vioeng

ecnn mies of sc-aje,

translate to jower operating cnsts.

The alliarca, ta be based in Manich,
Matsushi*a witin a European heachheadl for
Suech A hase nside
Eeropean Commanity is vital in the (ight of
poteatially higher barriers to Jajanese
contld emerge when Burcope’s singie rmarket
reality by 1992, Py using crrponents made in
Furcpe, Matsushita wili alsa meet loe-ai
tequirements for the egquipment it assembles in
the FC.

provides
it
the

the
import s tha

componvnts activitiea,

Locomes

content

Siemens wili undettake the
Matsushira Flerranls Comporeants o, a wheily owned
subsidiary ot Matsashita Flectri-. The new tirm, to
be callie! Slemens Matsushita Components Gabi oM
for short must 3till get the g5 atead from the
German Cartel Office in West Berlin. (Extracted
from Electianics, Aujust 1RA9)

St enture with

iet venture for I production

Indin
venture that
10,000 persanal

1l the Saviet ffuiske are to form a
will lead to the protuction of
~amputers and 21,600 printers a year

IGSR.

jnine
in Tashkent,

A Momorandum of Understanding has atready heon
signed by fisha kectifler Corporation (indiy) 4.,
and the USSR State 'ommittee for Computer Sydtema

and Informatics.

The tntal venture in
five years are envisaged at approaximately
1,900 aillinn rapees and vill earr an nperating

sales nf the jnint the

firge

profit of ahout 390 sillion rapees, accardieg to
sVIrces.

The invested equity capitai of 40 mijlinn
tupees is expected to he increased seven ol to
280 mibilon rupees fn the form of Yvideads and

retained protits over a perlad of five yeara.

Under the {oinr tahy Aectifioar

furniah complete know how and technical

uentire, will

Assistance

as well as trals Soviet experts in India and s
Tashkent ., f(iaha will alean assign its tecnnieal
experta to the joint venture for the initial period

of twn to three years to supervize smantn running nf
the plant and to a-hieve the targered capacities,
some Iadlan newapapers reported.

This venture will he
ind §in the Soviet
and will pave the way

the firat project of ita
for cnmputers and printess
further o operatlon with

ininn
(4333

the Soviet Unilan. (Gourre: Electronlcs weekly,
2] September 1989)
Ireland

Expert iithugraphy system

Development work at the Natlnnal
liigher Fducation in Limerick,
in an exjpert

Institute for
[reland, has resulred
system for ASIC lithngraphy.

The eupert system Is particalarly at . dicable
for processing ASIC wafers that reqguire Aifferent
exposura and development process times.

35

Features include the abillity to provide
detailed information on all aspects of processes amd
eqiipment ;. this is atored in help files, A
Tootebook® file is provided for every operator.

The praqtamme operates through a combination nf
verti. vl and harizontal pulj
chivige te enter a

down menus;  a user can
iabaratery notebook editing mode
oA process mowde

s stored

T b, machine and operartor Aata
in & dynamic darta pate and is simulated by
finding an optimum assignment |

In the process mele, the programme caters tn
three types of users: leqginners who
van aocess detailed descriptions of water processing
tor training, specialists who can check on work- in-
provress (this is the expert advisary function of
the progqramme}, and supervisors and enginesrs who
need help in optimizing a process run.  The
information in the data tase is available for
conzultation.  (Reprinted with permissing
ftrom Serteontactor Internaticnal Magazine,
July 19RG. Cepuright 1987 by Cahners Fublishing
Co., Des Plaires, 1. USAY}

the nee.ds ot

an line

Japan
Aqreement on chip prices with EEC

Makers of electronic components for
semi-vnductnrs have sigred an agreement with EFC
officials onoa fived price for the sale of their
chips in Furipe fnor the next five years. This
Aqresment has to be sanctioned by Rrussels, which
should not cause any problem as the Japanese
accepted all the proposed conditines.  The Jipanese
companies invalved In the signing of this agreement
were Hita--hi, Toshiba, NEC and the laj.anese
subsidiary of Texas Instrurents. They have heen
setling their dynamic remiry compoarents tor at least
R 9 per renr abaue thelr cost price.  (Extracted
from Le Mounde, 21 Auguat 19R%)

Opern systems
in Japan, where corpater systems have
histsrically heen designed tao Le incompatibie, the

concept nf cpan aystems Is atili

very minch an open

question.  The pervasiveness of tie P, however, has
forced the island natlon teo take a f-oah look at
anftuare and reopened the whoale open 1ystems
question for Japynese I5 urera,

Cpting for perssnal computers from theit vendar

of cholce, NEC,
software for
supply. wore available
just did they were suppnaed to 3o, And
custom software, they diqrovered, was simply ton
pxpenalve ta be o viable alternative, Hopling to
alleviate thia snftware crisls, which had apread
throughont the entire 15 spectrum, Japan's Hinlatry
of International Teade & Todustey (HITTH) launched
the Software Industelal Geoneralizat fon and
Malntenance Aids (SIGHA) project in 1984,

Japancie users soon
their
Moreover,
not d,

tnand that
inw end machinea was in
the packages that
what

thnrt

Working with MITI nn this flve year,
$175 milifnn (¥25 billicn) effnart to strengt hen
Japan®s softuare Industry are all the major Japancse
15 vendors and of forelgn Investors including ATAT
UNTX Pacific, Data General Corp.., Dlgital Eguipment
fforp., NCR Corp., Nihon Hinlays, Oilvetti and
Yokagawa Hewiett Packard, ATsT's participation is
particulariy significant as one of SIGMA'S key goals
is tey crmate HNIX hased netwnrks, software
1ibraries, development tnnls and wnek statinng that
~an be used tn develop application As well as sygtem
software, The undorlying hellel s that UNIX




development platforms wiil help

evential programmer shortage.

ease the narian’s

Stnce SIGMA is allled with ATeT, it was
surprising that HNIX System V with .2 ASp
enhancements was selected as the developaen:t
language. WwWork stattons based on SIGMA standards
are being manufactured by four Japanese compinies:
Fujitsu Ltd., Hitachl L*d., NEC and Tateishi. The
work stations curtently relng produced are being
rested and evaluated at 0 user sites.

ot

Most Japanese users and vendors feel that a
single UNIX standard would be very henefirial.
Standardizatlion in a general sense ¢nuld also help
the Japanese fuel both thelr off shore production
operations and thelr hardware expoart campalgn.
(Reprinted with permissior of DATAMATION®
magazineS, 1 August 19399, copytight by Technlicail
Publishing Company., a Dunn and Bradstreet Tompany,
all rights reserved)

The Netherlands
CD _ROM alds developmert

A project aimed at enhancing setf -sufficiency
in agricultural and rural development with the use
of CI ROMs has been started by the Information and
Dosument at ion Department of the Royal Tropleratl
Institute in Amsterdam, the Netherlands. D ROM

equipment is belng installed at 11 sites in
etght countries in the Caribbean, the Pacific and
Africa.

Along with D ROM wnrk stations, a number ot
data bases In €D ROM format will be inatatled, such
as Agricola, produced by the United States
Department of Agriculture, and the Maize Germplasm
Rank nf ths Centro Internacinnal de Mejnramiento de
Malz y Trign (CIMMYT). Also provided will be an
operational kit, supporting devices and training.
Document Jdelivery will also be available.

Other aims of the project, whirh was
commissiaoned by the Techniral Centre for
Agricultural and Rural Co cperation (CTE) in the
Netherlands, are to stimulate and initiate the
introduction of computer technology in information
centres in these countries. (Source: ACCIS
Newsletter, 7¢2), -July 1989)

Nigeria
HCR leads computer market

Natfonal Cash Reqglister Migeria (NCR) leads the
Migerian computer market, and claims to be seeing
cont lnued expansion. The company suppiles hardware,
softwate and training programmes, with the hardware
programme including the “Tower® serles for Industry.
th mid 1987, Nre employed 229 people and had
16 suhsidiary operations. It has 72 te-nnlciane for
service and Installation wnrk across the country.
1t is the nnly computer company which ls listed on
the Nigerian stock exchange. In 1687, lt saw a
turnover of Naira 39 milllon. [t mainly supplles
the financial sectonr, fnllowed by gnvernment
irstitutions, husiness houses and hotels. Growth i3
alsn being seen by Commerclal & Scientific Computing
MNigerla (CFT), with some 40 per cent of production
going tn the financial sector. Data Processing
Malntenance & Seruices Is -epresentative for 1AM
products. According to a market study, sales of
hardware in 1987 and 1988 brought a turnover of
Halra 150 milllon Aand Nafra 180 millinn
teapectively, sat to reach Nalra 215 miilion
in 1989, liatAware business represents around
40 per cent of total turnover, with 30 par cent

thrcengh consulting <services and the
trateing, maintenance and softwire.
Jrom Ausenhiandel, 7 Auqust 1959)

rest throngt

(Extracted

Norway

tisrwegian firm hits un easies

cannect ton

Prototype silicon for a revatutionary
technology to teplace bus hackplanes will bhe
availtahle late year from a Morwegian company, a
development which could ses computers around the
world mich more easily connected.

next

Dolphin Server Technalngy in 051 expects to
have FL Jevices to serve the scaiahle cnherant
interface (S5°1) technniogy, wiih
the suceressar t) current backpiane technigues.
performs beynnd the iimitations of traditinnal
backptanes and consists of a8 series Af nedes linked
together by two Ghyte serial paths, solving
propayat ton delays enountered by signals on curren?
bharkp!anes.

is widely seon as
ST

Apple Cemputer and iiewleatt Packard are working
with Dolphin to deveiop SUI chips and the company

expects product to he available by 1992

The main a rantange nf SCI
many users to access the same informating at ance in
ting ot coamplex switch networks.  (Source:
Electronl.-s wWeexly, 6 Septemher 1989)

is that it allcws

Pakistan

Progress slow in acguiring electroa

s _technology

During its eight years of exlstene,
Hatinnal Iastitute of Fiecticrics nas taken steps to
realize the role it is expected te play in research
and develrpment in electronics The institute has
estahlished well equipped laboratories and support
facitities. Concurrently, it has attracted engineers
and scientists with scitable gqualaificatinas. It
also has trained its sclentista and engineers in
Pakistan and anroad in areas suited to its
requiremnents, It Is trus that the institute during
its formative years wnrued on rather inw technoloay
projects but this was done for twn 1easnns; A lark
of modern test and daveleonment squipment and penple
to train the fresh hleod,

Pakistan's

Presdently the inatitute iz engaged in
technology prolects of national importance in the
areas of mlrraelectronica, syatems desvlopment,
indestrial electrnnics, digirtal communications,
computers and tnformatics. Desplte [inancial and
marpower constraints, the insritute can now design
compiex diglital clreuits, wWith its well equipped
labharatnries, the Micioele rronlca Division ts
capable of undertaking miniaturization of system
level deslqgns, logic coaveralnn of discrete designs
tno gate array macioa, logle minimizat lnn and dealign
anaiysla, physical layout for 10 fanrlcation, test
frogramme generaticn and semiconductor feandry
trntertace, Tihe luatitate has alteady completed
studies «on Schoteky dlode surfaces ana has
fabrirated such diodes.

some high

The Microelectronics Bivisicon has deslaguel a
digital dlaler chip, which was to he used to train
our engineers and scientists In the deslgn of
complex clreulite,  However, the maln criterla for
the seloction of this chip was that the Pakistan
Taleqgraph and Tetlaphnne Dapartment imports this chap
from Siemens In significant numher., The dlaler chip
desiyned by the institite will replace the irported
chip asd will rast one tticd as murh, The chip s
under fabrizatinn abroad,




For the

the futurae,
Yoilte the:

fnatitate < Artempring o

Capability to process hipolar
clteulvs by the end ot 15H9;

fnregryted

Capabhility to fabricate (myss peonduction)
bipolar 1's and discrete transistors Ly 17937;

Capability te andertaxe production of

CMOS s by 1997

ability to undertake production of
ajptication specific ICs by 1933,
Irn th> fi1eld of indascrial eiectooniog,
institute has designed and developed a 20 kw
invertor.  wWhen ccmpleted the secondary batteries
will be charged tnrough solar cells; [ will then
he conyerted Lo three phase A, This will have very
useful rural electri: ation. The
prxtuect is heing handed over to HNDE for iInstallation
trials 'an Baluchistan., Some time back a
desernstration mvlel of an industrial -ontrollar
rompleted.  The controllier can be adapted to
automate frdustrial processes. Feasibility studies
of an application specific Computer Contrelled
Sacuilty Systemn for large iastallattons has also
been undertaken.

tha

application in

and

WS

Thtee yea.s agn, the Institute Jdeveloped a
280 line electronics telephnne exchange (PARX). A
prototype with 6 30 lines capacity wis used in the
institute. Tne design has since underqgane a number
of rhanges. Presently, the preodust is being
strengthene:? and docurentation is bheing finalized.
when comptete?, it will be pnssible tn rultiplex twn
such exchanges.

In the atea of optli-al fibre commuaications, a
M bt Sabaratnry protatype Link iy heing upqgraded
to J4M hir oprical link that will carsy both data
and specch. Potertially the (ink will be able to
accnmmodate 380 uolce channels.

Tecrnlcally advanced countrlies have developed
ard arnteoduced supercomputers that compute at
superajceids,  Normally three technigies are uset in

Advanced countries are uepy
this technolngy. Realiziig
v vas decided to develep a
ar-hitecture with paratlel processing,
myin fdey was to traln A qiaap of engluneerrs and
goioentliats 1n houae 10 the development «f thia
technigue,  Deapldte difflcalties In the frracurement
of high speed micrachinsg and aophisticated tear
erpuipment hacaude ~f tha embargs on their export
plac~i by fne advanced cocntsiea, the project is
A satinfateory pace.

high- qapeod computery.
[eittetang ta transfar
tteae Jifi{iuities,

corputer The

pregreasing at

T+ achieve prociaflaon ard berrer efficiency
CPM/UAE this aytem was pracated as a deatgn andd
engiorsriag tanl. Using a PCAR AR 2 package, the
syater Is capabhle of providing serv! sq like creating
electronics clrcuita concepts, clirult mndalling,
atatle and Aynambe clroale characterisrics anaiyaiag,
It has the capablliity to rreate Adata bases f(or
componsnts tists and net ilats,  The CAl: eyatem de-=
A PCAD PR Y esftwate packane, Thie faciliity can be
saed for prirted clircult hoard desing Schamatics
and PR Jyyont can be routed to the pen platter,
photopiotter and N drllling. It can be esxpanded
for FCR testing.

Aa P&l work pregressed plana were myde to
eatablish an Piertronics Industries Promnt ion
Centre (FIPC),  Tha Znvernment has sinre approve.)
the nropasal.  PiPr will convert laboratory
prototypes Into production protntypes with cromplete

fia? fore
undertake timired prodacticn L€
te an Interfy-e with
1t ales will premore.
to estabiish hi
the lines of

docume it at Lo, and
wliil

whie!t:

N matke? *he pirosbincta
teoqutre b, 154
the alectronica Intustey,

Aunther impeirtant
tesh townships o

achems s
oy
The
in pranciple.
pPregrass of
(Fxtracted

t=iymatad

*he ~nes in Singywre an? ¥oroy,
Governmernt

This will

has appreved te
have a marke.j
the eiectronics industey in Pakistaa.
from AE! No_. 3 10987)

is proposal
the

mpact on
Switzeriand
Swiss firm boosts USSR ASIC capabil .ty

Riel
fatory in

Switzeriani's Lasarray £A,
company, has started its flrss AS

the

tyge l

the

Soviet finion.  The §% million Leivgrad farility
will so0on be foilowed by a simtlar plan® in Moscow,
Lasarray says the plants, which the Academy cf

Sciences of the USSR «illd
the USSR'S electroni-s
campany,

administer,
industry.

fill + gap an
Acearding to the

N rtop academy afficial cooncalet in the
splrit of glasnnst that slieigish saies of equipment
to Westorn countrles stem frem insvtepuvte technts gy
and hardware. HNow, with Swiss nheip,
te iadividualized and [y male t,
Electronics, August 1329%)

“plipment can

vor der . (Shurce:

Taivan, Province of China

e}

mputer industry trends

The romputer irndustry superiernel growth
pains and success simultanenusly in 1933, The
rountry produced 29 per cent of the worli's
personal computer market and IO per 1BM
Peoocompatibles.  Howeyer, the industey
growth 10 per cent coeparad 1o AN pe
rent in Tnree prohlems plagued the computer
shortage oof
pacticnularly Jdypnamic rantiom 8 pa1 memory
chipns (DPAMS ) rising {xroug i
Appre-s1ation of the New Taiwineae Dellyr.
Manufacturers had to ;ay 5 8 more £ itiiAMs
in 1988 compared to 19T, Accarding "o the Taipei
Computer Assaciatine, the tack of a LEAM
mavafactirer 19 A “iurking Janger® arl may cause
severe disaduantage In ~ompetititon with Soati,
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sharp
times
Tajwaness
Frrea.
fabviis soats may te allevtatel with off ahore
moves ta tha Frilipplaes, Maltapeta, Thalland and

China, Acearding to the Talwan Computer
Other prahiems ecavy he
cotpora.e viaian, Magr Sf the arputer marker is
tased oo T and AT byand clorea. Only 10
of P oesports were ANIAK based lines. Taiwanese
compoiter (lima are well in Furope and

ready the ainqgle Furrpean marvet Af 1992, Chipy
may probahly enter the Talwyese prture supplying

fsera’ froug.

canead oy oshogt siqnte?

et rent

entreru hed
for

Pabaar and b cing produ ts. in 1988, 0 per rcent nf
F's anld ia 1 hina came from Talwan, while 40 per
cent of P hovrde printed for 9 male In China came
friom Taiwan, (Futrarted from Compnter Reaallar,

19 June 1989)

Sealeond tar Intentions

cent

tor a

would make

behind

Sembcondictor makers Alm too aupply 4 pes
of world demand by 1992 via sle plants hallt
c ombined 1.2 billirn, Meeting the gl
Talwan the Nno, 4 chip suppller In the world,
Jdapan, the U5 and Knrea. 'ati] mid (989, Talwan had
only ven wafar fabrication plants, Lyt twn others
hecare aparational In the aecond half ~f 1989 and
two othere were added In 1989, Ouer the newt
of years, an adtlitinnal four wafar fabcleation
facilitins will he Lullt. lLataquast heljeves
Talwan's chip salen conld raach $3.1 bitllon in

couple

1992,




ftowever, a downturn in the Indusiry could endanger
the survival of some of the plants, particularly
those that branch out {nto the mass market for
computer memnry chips, whose price falls fast Juring
slvops.  Firms taking part in Taiwvan's chip
production boom fnciude United Mircroelectronics,
Hualon Mirroelectronics, Taiwan Semiconducter
Manufacturing, Winbond Fiectronics and a joict
venture of Texas Instruments and Acer. {Extracted
from Business Week, 14 Augqust (989;

Flectronle flrms prepare for poat 1992 EC market

Tatwan's electrical appltiance and electronic
manufacturers are setting up factories and sales
netvnrks In Eurcpe in anticipation of unification of
FEurnpean markets.

Tatung Cn., Sampn Corp., ard Great Flectronics
rforp., are readying themselves for 1992, when the
Furopean Commiunity hecomss the world's largest
market .

Tatung has established plants in Austiia, the
UK and the Federai Republlic of Germany and personal
computers and televisinns have carved a niche for
themselves in the UK market. (Extracted from
AEU No. 3:1989)

united Kingdoa
MEDO 1n UK initlative

A rampaign tn Lonst the compat{tiveness of the
UE camponents industry is being spearheaded hy the
tia_lonal Ecnnomic Development Gtfice (NEDO}.

Driving NELO's Initiative i+ A powerful threat
to Britain's competltive position now that over haif
the rcomponents purchased in the UF come from abroad
and with the Japanese rapldly expaniing their
production base within the UK.

The campaign has been put logether by the
electronics components and technoloqgy group of NEDD,

The groun has targeted the customerssupplier
interfarre as the key area where Ii¥ components
companies can sharpen up thelr act., Within that
atea are the disciplines inuntved for efficriently
handling communications, responsiveness to customers,
delivery systems, technical supp.rt the design of
new products, paperwnrk and product keeplng.

NFEPO's car, vign §Is backed by the Flectronics
camprnents Indi.try Federation (FrrIF), the Institute
of Purchase and Supply (IPS) and the firinted Circuit
Interconnection Federation (PCIF). (Fatracted (rom
Einctronics Weekly, 19 July i989)

Universities earn elgnt

SPRIT projects
U¥ unlversities have won elght of the

55 software projects awarded in the 3.0 million ECU
(2.3 million pounds sterling) Parallel Tomputing
Actinn programme of burope's IT research fnitlatlve,
ESPRIT. Up tn 100 per cent of the hardware costs
will be met by FESPRIT.

Mnst nf the projects are hased nn Inmns's
transputer and will concentrate on deveinpling
run time envirnnments, processing tools and
applications,

Among the UK universitias seiected are Bristol,
Feading and Uniuersity College London.

Reading will he arquiring either a Parsys or a
Meike transputer system to netw rk to other parallel
marhines in a mixed acchitenture,
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Unive.sity Mallege London's project will
concentrate on developing softwate to allow parallel
computers to communicate at high speed across an
FiD1 {fibre distributed data interface) network.

The Department of Computer Sclence already has
one 12 node machine from Parsys, and the project
vil!l fund a second transputer system. (Source:
Computer Weekly, 31 Auqust 1389)

Commerclal tule worrlies researchers
Stringeut commercial conditions and red tape

ate threatening the future of the UK's natiownal IT
reseatch,

A year after the deadline for projert proposals
there are still no projects under way in the flrst
42.9 miilion pounds sterling round of the Information
Fnglueering Advanced Technology Programme.,

The Department of Trade anl Industry has sent
cantracts to only 20 of the 105 consortia whn had
proposals approved this year, but the contracts call
for commercial exploitation of the project within
two years of its completion or the money to be
refunded.

The DTI also wants lead contractors to assume
financial responsibility for all industrial
sub-contractors,

Industrialists and academics ate frustrated at
the delay in getting flrst -all projects off the
ground, although the Science and Fngineering
Research Touncil (SERC) partners the DTI in
en ordinating IFATP. (Extracted from Computer
Weekly, i7 August 1989)

The Scottish electronics market

The Scottish electronics industry is
concentrated in an area which stretches from Dundee
fn the MHorth Fast to Ayc In the South West, which is
often referred tn as Silicon Glen. This is not only
where 4 million of Scotland's 5.1 miilion Inhabitants
live, but also where mast of the country’s
3N0 electronics firms are based. Sontland has one
of the largest conrentrations of electronles
manufacturing plants in Burope. Almost every type
of electronic product is made in Secotiand - from
microprocessors (Scotiand produces more chips per
head of population than any other country In the
world) to personal computers and specialist
eqquipment |

Many of the worid's largest electronic
manufacturers have lncations in Scotland. IPM makes
ites PS/2 range and NUR makea ATMs for the financial
rommunity. Motorola, Hat Semi and Rurr Rrown
three nf the leading US micto chip manufacturers
also operate in Serotland as does thelr Japanese
rival NEC.  Compaeg Computer Manufacturing, sald to
be the fastest growing company in history, recently
hegan producing personal computers at a brand new
facility just cutside Glasgow. The biggest RArjitish
manufacturer, and the largest single electronics
employer In Scotland, Ferranti, employs 8,500 people
In several plants, mainly in the defence fleld. The
Scottish electronics Industry actually hegan with
Ferrantl, which during the serond world war, set up
a gun sight plant in Pdinburgh in nrde. to escape
German boambs in the Snouth nf England,

The flrst 0US multinationals,
in in the late 19403 and early '50s,
ease of operating In an English speaking
Furope. The 196Ns saw the semiconductor
with Motorola and National Semiconductor
shop In Scotland. The '70s and 'A0s saw

1AM and HCR moved
attracted by the
country in
revolution,
setting up
even




greater change with nld mechanical engineering firms
maving to lncorporate new technologies into thetir
egulipment and wnrking methods. The imminent arrival
af the single Furopran market in 1992 ia being
preceded by a new wave of Investment in the "8ns,
with UEr, rCompaqg, NFOC, Sun, Okl and JRC myving la.

The Seottish electronics industry emplioys abour
44,000 people and accounts for 1S per cent of
Scotland’s maaufacturing output which is warth ahout
3.5 billinn pounds sterl’ng. The SDA, which
reqularly competes with the IDA, has played 2 plvotal
tole in stimulating the yrowth of the Sicottish
economy over the past 1% years. Over one biltion
pounds sterling has heen spent by the agency. and it
is Scotland's biggest industrial landiord.

Althouagh Silicon Glen s a very suvcessful
manufacturing base., the area is not self-sufficient
in terms of components. Recent fiqures from the SDA
show that Scottish based companies account for only
i9 per cent of all the comprnents consumed in
Silicon Glen, despite the tact that a massive
<.4 killion pounds sterling is spent annually by
Scottish electronics NEMs. This money goes on
equipment, components and sub-assemblies.

Major supply opportunities for the Sonttish
market have been ldentified, and the following list
is in order of priority.

- PChay

- Plastic mouldings;

- Metal work;

- PCB assemblies;

- Power suppllies;
Laminates;
Connectors;

- Monltors,

(Extracted from AMT, August/September 1989)

United States of Amcrica
Resuylts of auperconductor survey

Most U5 firms are celuctant
themselves i [unducing high terperature
supercondactors uatil the technology Is mare fiemly
established, acenrding to a Defense Advanced
Hesearch Projects Agency (DAPPA) suryey of 48 fiima
involved In hignh temperature superconductizity
readearch, Flrms such as LuFant, Hewlett Packard,
IRM and ATAT do nnt plan to produce theae auper
conductora In the near future, althnagh they have
well-deavelnpe resegrch programmes. Only smaljer
start-up flrms apprar 'n be planning to heqgin
productinn over the near term. Some 94 per cent of
the flirms ancveyed would consider entering intn a
jovernment sponsored ronsortium nn superconductivity,
DARPA wonld be the gnvernment sponsnt preferred by
4 per cent of the respondents, foilnwed hy the
Nepartmant of Commerce (22 per cent), Department of
Enecgy (18 per rant) and tha MNatinnal Selence
Foundatinng (12 par cent), Soma 7} per cent of the
tespondents think that 1t s ton soon to consider
astab; iahing an tndustrial base. (Fxtracted from
Chemical and Fnglnewring News, 7 August 1989)

to commit

Pentaqon {olins the rare to bulld a hLrain

Tha US Department of NDafensa §is aboit to award
$313 million to researchers who are trying to teach
computers to think 1ike the human braln., Its

Ja

Defense Advance Research Project Agency (DARPA) will
make grants to projects investigating the use of
artlflcial neural networks by the S armed forces.
The programme will double tha Amerlcan Government's
fuuding tor this technology.

Half onf DARPA's money will g0 far experiments
to compare how neural networks and traditicnal
computing techniques solve particular problems.
Heural networks will he used to recngnize spoken
rommands, Jetect the nnise nf submarines in the
ocean, analyse the seiamliec echo from nuriear tests
and identify military targets, such as tanks. If
neural networks perform hest, the Fentagon will put
more money their way.

The remainder ~f DARPA's programme will go to
improving scientists® kunowledge of how neural
networks function. The programme wili also aim to
develop more appropriate hardware for neural
comput ing.

The Pentagon hopes that neural networks will
able to handle problems that have defeated
traditionnal technigues of artificial intelligence.
Despite decades of research, computers still cannnt
accomplish tasks that a child carries out easily,
such as recognizing faces or understanding speech.

be

Securty staff are using neural
detect plastic explosives in luggaje at
John F. Kennedy airpnrt In New York. The apparatus
bembards luojage with low energy neutrons. When the
neutrons strike concentrated nitrogen, which is a
component of explosives, yamma rays are produced. A
sensnr measures the pattern of gamma radiation, and
a neural netwnrk decldes whether it is likely to
have come from an explosive.

networks tn

Unfortunately, other subhstanres also contain
nitrogen. For example, German sausaqges contaln
ot of nitrogen. The netwnik wnuld have to he
retcalued If 1t were used In Munich,

The appeal of neural networks currently rests
more on their promise than n their performance.
People have used them to solve relatively simple
problems, which traditional methnds of compuling can
handle almast as well. {This flrst appeared in New
Scientist, London, 8 July 19R), the weekiy review of
science ana techonlogy)

USS5R
Opportunities for Western IT companies

Plunging Into the informatlon technology market
fn the Soviet tnion may land the uninformed in a
veritable minefield, bot Rritish businessmen are
fqueneing up to take advantage of the pervading
apirit of pacestroika.

According to tha UY Department
Industry, the Soviet computer induarry is probably
the sertar most critical to the pian to madernize
the ernnnmy berrause 30 many other areas robntics,
computer numerloal controlled machine tonls,
telecommunicatinns and CAD/CAM - depend on it

Ior Trade and

The Soviet leadership wants tn honst
installed base of persnnal computers from the
cureent 30,000 te 1.1 atllion by 199, and to
S miltion for schools and colleqes alone by the
year 200,

its

To heip firms negatiate ohstariea succesafully,
a varlaty of "help” optians sre avallable, mnst of
tham coming from the DTI,

The UK Gnvernment Is prepared tn subsidize up
to 50 par cant nf the rnst of exploratory trips to



«W

Masnw, for exarple, and IT fitme ate 3.1 tc lte
treatel to their own exhibltions.

Put there is gs~me criticiam that the
¥ Gruvernment s assistance Jdnes nat mateh sepge

levels of other countries dealing with rthe PIIB.
The “nvernment of the Feldecal Republiec of Sermany,
fnr examrpls, cffers its inlastey fa: mare fanting,
It has put up a D™ 3 nilline liue of thoat
the USSR 19 usirg to halp with predec-tes «nch as
the constnation of a German
Mo tOw

credit

trade (e '@ tn

The Federa!
of all western exports teo the Sauiet
with 3.9 per cent fnr the ¥ Py k
respective figures were 15.9 por —ant
cent. Italy has a 1n.7 per <ent
8.5 per cent.

Repubhl s now commands 21,2 per cont
Vnden, o

1576
ant %7

m‘n\rc-d
in the

fer
arvre a:d Franr-a

Jaint affarts, bhetwes: western companies a:cd
Snviet ro operatives, are mushrorming. Farch foreign
visit by Gorbachev and each husiness exhihiticn in
H-scov seem to spivn new ones. (Fxtracted from
Cemputing, 17 August 19R9)

VIIT. PACTORY AUTOMATION

Robots see a way out of the factcry Jdoor

Joseph Fngleberger, the inventor of industrial
robate, sald tnat robots are on the verge of making
theit Inng aviited escape from fa:torles inte
everylday life. Their lmpact in rary ~ther
rocupatiors, such as farming, ccostracting and
helping the aged and hanlicappel, continues to grow.

Frngleterger was speaking a* the
20th International Symposium on Industitial Fohots,
hei-d in Japan, the ccountry with the warld s largest
population of rabots.  The Japan Industrial Robnt
Asanciation predicts the market In indastrial
robots will bhe warth as moch as 430 billion yen
(1.8 biilion poonds sterliing) this year.

Aecarding ta a survey carried cat hy the
assnelation, the most [rportant reasnn for Japanese
companies to inuest in robhnts s the rneed tn
diversify - tn tulld factorles capable of raking
many different preducts.  Flue years ago
reasann far Investing in rabats wr- v 1 inets,
e area neading techanloglcal development e the
robot's senanrs.  Sclentists must leprove the way
tobots detect and interpret images of the world
atound them so they can cope with environmenta
outside factories.

the main

several greups of Japanese resest bers told the
symposium about efforta to tackie s.me of the
pthlems of making rotots capable of recagnizing
three dimensinnal objects. One qroup, at Hiijata
tinfversity, s bullding A system whi-h selies on
the doppier effect using ultrascuil o keep a robot
paint sprayer, for example, the cohfrect distance
from the surface it ia working an. “he advantage
of vitrasrund over optical mathads, says
chinichi Nakajlima of Miigata, is that it
regardiess of the texture or colour of the surface
it Is measuring.

wiifkse

Ultrasnund has alsn heen chnsen by a team at
the electrnnlcs company NEM. The geoup, undet
Noburakl Takenashl, is developing arrays of
snlid astate devices which send and recelve
uitrascund, Takanash! saaid his gnoal s tn produce
an array which is amall enonught and fast enough to
act as the "eyes” of a mnbile robnot, The prototype,
however, takes 3.5 seconds to bulld up an image of
128 by 128 plxels.

A rival tesm at Mitsublshi Indastries
telleves that laser 1igh® s batter the job.
The gr-up te wirking «n mobile ¢ tvr g tn ingpect amd
myintain nuciear reactors. These machines will need
fast and accurate ways of identifying objects inside
radioactive areas. The prototype laser rangefinder
takes 14 se-onds ro measure rthe distance to and the
size f an obtect, transfer and process the data
and display the re<uiving histagrae n a sczeen,

Heavy

tor

Tris is "her matched with a patters ~f what shoeid
tea theore that ity «tored In the (clat’'s memory .
The team 1l new trying to tedice the time to

t.our saconds. (This first dipeared in New
Scientist, London, 14 Goreler (989, the wealkly

review of science ard tehinniogy)

A contre for astomatinn techaningy te unite the
many dieciplines invnlved in proednc-tion teckns logy
Is bhaing bullt at Drexe! HUnlwversity (ihiladeliphia,
PAY, Wwith completinn expected to he in early 1551,
Finan-ing for the centre <ill come from a S12 million
grant from the US Department of Freryy. The centre
wili hive auteration lahoratorles o1 instruction
and research fn CAD,CAM, robotics, inteqrated
systems, artifirial Inteliligence, materials ard
rhemi~al processing, ultrasoniec destructive
evaluatinn and sensor technnloyy. The iaboratories
wiil be erplnyed by Drexel s newly created
Inteiligent Manufarturing., Proressing and Qualtiry
Te~hnologlies (IMPAQT) (Center, which ls an indu<rrial
cansartium with research and educ-atlion progracses
targeted at revitalizing praductivn.  INPAQT <ill
carry out interdisciplinary researcn on enhancing
such prodacting terhnnicgies as lIrncreasing ratertals
quality, ralsling produstivity and cutting producting
reats. R goal ls to utillze new techanlinglies to
help firme move tnwards no defact output,

{Rattacted fiom Metalwdrklaq News. 17 .july 198%)

no-n

New tobntic arm developed

A robotic arm, wrist and hand that reart
immediately mimica a human's m,vements has been
develcped hy ¢, Enqglar, a Lehigh University
me. hanical engineering graduate st:udent. The
robot ¢ hand des not need calculations for each
myserent . As an operator rmoves his gioved hand,
analoag rontinller stores the wnitage signal foom
potentinmeters, which correlate with the hand
movement and alter vnitagqe signals to correspond
to new positiong,  The data are converted into
eignals that run the motors at 1,400 electroniec
pulaes/s. Fugier qeared the mechanical arm for
vnltage jevels like thnse carried hy muaclies an
it may ve utilized to help ampuatees.
merhaniral arm simulates muscles.
Mechanlcal Eny'neeting, July 1989)

an

lew
that
Mntors in A
{(Fxtracted fcom

Automated riveting system

Monforte Robotlcs and Gesipa Fasteners [ISA
(Trenton, NJ) have jnintly Introduced a new
automated riveting system, Monfnrte's rohots
accommadated the need for speed and precision. A
greater power to weight ratin of pneumatic systems
was necessary because tha gun alone on Geslpa's
automatic blind riveting unit weligha 4 I1h. The

rivet feading hose and a power line bring that above
the 5 Ib. limit of numernus electrically actuared
arms, Gesipa sald a prototype blind riveting work
celi allnwed the cutput of one alrbag with ¢lght

rivets every 20 seconds. The machine has passed
plant testing, and the two flirms are looking at uses
in such industries as aAerospsace and electrnnics.
Maonforte 1s a Multivisions (W. Trentnn, NJ)
subaidlary and Cesipa Fasteaners Is a Gesipa
Rlindniettechnik (Frankfurt, FR(;) subsidliary.
(Fxtracted from Metalworking News, 12 June 1989)




Rorots In hortlculture

Mitsublshl Heary Industries and waise.ls
tniversity have developed a rolwit
vitrus -frema 1ily bulbs. The okt
lily bults via centrifugal
the bualb in culture medium, The work wys done in
co-operation with a laboratory an Okiaceraba Island,
which is the wvortd's largest snurce of white
trumpet lilles. (Frtracted from Japan Chemlstey,
11 May 14R1)

te proatice
preis <icales off
force and (hen plants

Autosated handilng in pharmaceutical plant

SmithKlipe ¢ French s using a §2.5 miliion
FATA Automation (Turin, Italy) handlicg system at
its 25,080 sq. ft. pharmaceutical plant near Milao,
Ttaiy. It is the flrst pharmaceuti-ai plant to use
remputer integrated manufacturlng extensiveiy. The
material handling system, whir-h was vompleted in
Iate 198f, includes an automazed guided vehirle
system, an autcomatic storage and re'rieval systee,
arl interfaces. The aey te the hardling system’s
success was FATA's willlingness th wark 6rn a
pattnership ktasis and te totaliy understand the
business in appiying aut-matic handling to
pharmaceut iral output. The hanidling system linxs
the $14.6 million piant's protuction, packagin: ani
warehonsing secti-ns together horizoatally and
verti-ally. Srith¥line & French is a SmithFline
Beckman (US) unit. (Extrac~ted from Material
tandling, May 1989)

IX., STANDARDIZATION AND LRGISLATION

Standardization
Standacds (o1 modems

Stardards for 2,400 tja medems dre inoa state
of fluw, acenrding to B Reck anl 1. Devlin of
Armadillo Assoclatirn., As a result, mofems hought
tnday may he ohsolete gulckly due to the V. 42bis
standard established hy the CCITT, ar internat,onal
data-commurications standards arganizatio: Formal
apipeval should eccar Ly early 19910, The V.43ris
standard defines methods ensuring data is oot
rarrupted during transmission. Hayes Mictoccoputer
Products (Horeross, GA) Is the first vendor with a
V.42 compliliant peodact . According to S Parter,
matket ing diretor of Racai Vadie (Milnitas, CA}, a
successful mocipm business must aAffer cnrparate
standards such as V.27bis, 212, 106, AT Autodialer
and errnr cantral at MNP Class ) 4. Two
incompatible ercor detecting standacds
Procedure for Modems and MNP Classes 1 &
found an the V. 42bis. The latter is
hark up to the frrmer.

Link A-vesse
Are both
use) as a

According ta M. Arafa, RT Datacom (Chantilly,
YA), MHP has A 1Aarqge installed hase, Lt users will}
svantually hase t~ chonsa hetwman Lt and LAFM, A
“lause in the V. 421is langiuage allows MEP to he
dropped.  Such a move, accnarding to D McNamara, of
Crdex (Cantnn, MA), would nrphan many users. This
has ant yet happened. However, MNP Ciass S, the
leading compression scheme, is not tncarpnrated intn
V.42bis;:  Iinstead, a Aata compressinn scheme, called
Lempal 2iv or RLTZ, was rhosen. Lempel Ziv 4
suppiorted by BT Datacom, ATAT and IRM, arcording to
Arafa. G. Ret'y of Hayes advises that buyers dn unt
purchase equipment that dnes not suppnrt V. 42bis,
(Extracted from PC Week, 10 July 1989)

Standards for digital audio tapes
Twn sides are hattling over the standards [nr

4 mm hellcal-scan digital audio tapes. One slde,
ied by Hewlett Packard and Sony, ars pushing the
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digital dara storaqe atandard.  They are joined hy
Alwa, Alllance Te-hnslingles, Alps Amerlc-a and
Mitanml Technoingy. Frpected ta Joln are Nigleal
Fijulpment, Sun Microsystems and Nocall, sccording to
R, Vermenlen, prowduct marketling managqer of HE
{Pristol, vr). The cther alde oof the standards
Pattie ts the Data/DAT Greup, led by Hitarhi America
i Sharp Electranics.  This granp already has
tormat dwcumentation *hat has heen appenved by the
American Naticonal Srandards Institute; this is the
frest scop tounrds full cectiflicatinn.  GigaTrend
(Uarishal, °A) hys shipped ity 1230 jire nf DAT tape
drives, which <anfaem to 80 90 per cent of the
Data ' DAT standard. According to H. S:einmetz, ot
GigaTrendt, the company will have full conformity by
the en’ nf 1%89. Steinmetz Adnes not think the two
staniaids are lncompatible: he sees .'DS as a subset
of Data DAT and believes drives wil!l tLe made to rua
both systems.

Aceording to T, Flizer, of Daty Storage
Cor-epts {Sanrta Batbara, TA), DDS is limited to
high perfrman.ce streaming; DAta. DAT is an usbrelia
architecture that has a randam access format and a
high performance streaming format.
format wiil require rwo
will permait the user o
tequires no formatting, but will nat ailow
overwriting ol fiies. RAccarding to J. M. Casey, of
InfoCorp (Santa Clara, CA), Data, AT will require
m re RAM hecause of tts atronger errer correction
civle . (Extracted from PC wWeek, 3 July 1983}

The randrm- access
hours of formatting, but
vrite cver oid files; ©PS

Graphi-al user interface standard

CAD CAK vendyrs are Jdevelcpring their nwn
graphical user Interfarces (GiIs) in the hnpes of
Lecoming the industry stanlard.  An Auteoelesk
spokesrersen said that Gils, whether Unix ar [0S,
wili he more jike multl user windows or 0572, So
far the fallrwing GUITs have heen Introduced: IRM‘ s
Fresentatinn Manager, 5Sun Microsystems' Open Look,
Digital Equipment "s GEM, Open Software Foundatlon's
Hotif, Micrasalt s wWindows and X Windows, ..ccordling
to 1. DMunkle, of Workgraup Tecrhnanlogies, one
standard uill not evalve for some time, however, he
exfo.ts Macintosh, Presentatinn Manager, Motif and
Open fook to be amnng the most popular, A staadard
Ul wiltl Lenefit developers by freeing them of
desiguing the GUI and Increasing the hardware base.
fisers beselfit from an easy te jearn GUI and improved
portability hetvee . a;; iong from different
Aevelrjers.  (Frtracted frim Computer Reseller,

14 Auqust 1949)

Boundary scan architecture standaid

The IFFF is going ahead with its plan to
intrnluce a hundary scan architecture standard for
test ing dense assesbled printed circult tmards. The
F1i4%.1 srandacd 1s qolng to unte {n Augusr 1989,

At least 15 per cent of A group of 2640 desliqn,
prodo-t and dtagnnatic engineers must approve the
stantard.  Nowever, Accnrding to R. Tulloss, of the
Standards Working Group, suqggestinns by dissenters
will he implomanted In order to get full consensus.
A final decistion will not he made until the secand
quarter nf 1990, Already several firms have
annnunced prodiucts offering hovndary scan.  AT4T
“111 supply a test suite to manufacturers tn certify
their products vith the standard. Systems and chip
manufacrturers will have ton certify thelr own
producta. (Pxtracted from High Performance Systems,
August 1989)

Proposed standard for image processing

Wanqg Labnratnries has presented its propnsed
standard for image processing across all platfnrms,
Cancurrently, §¢

introduced a new tonlkit for Its




nev imyge architecture. Wanj's Open teage standaed
defines the management, storage and distribution of
images regairdless of applications, hardware,
communications environmants or staorage medta.
technnlngy ls available to other vendors. Already
Octacle, Gupta Technalagles and information Builders
are planning to Integrate wWang imaging technnlagy
into thelr offerings. Five other companies have
signed licensing agreements with Wang for Open’/image
windaus. Arccording to T. Rajarin, of Creative
Strategles Resear.h International, many more vendars
will have to adopt the standard for it to work. The
toolklt wiil have prograsming toals for Integrating
the ~apture., storage, retrieval and display of
imajes. According to K. Ollsa, of Wang, Open’image
offers a vide range of entry points to firms neelding
image processing. It has 175 Appllicatlion Pragramming
Interfaces, using TIFF to store and exchange

imates. Freestyle, Wang's graphlcal Information
management system, supports operating systems from
Banyan Systess, Novell, )Com and IRM. (Extracted
from Computer Reseller, 2h June 1389)

The

CASE standards

Standards for Integrating computer aldeld
software englineering tnols are slovly develnping.
According to E. Chikofsky, directnr nf resear~h and
technnlegy, Index Technology (Camhridge, MA), about
19 standirds efforts on CASE exist. They range from
government work to 8d hoc committees. These efforts
are conc:ntrating on five toplcs: data exchange,
tool intagration, portability, openress and
development of standard CASE repnsitories. The last
topic is especlialiy important. A data tase halding
all vital project information, and accessible by atll
tonls, is the best solution.

One standard has been created; the Integrated
Resource Directory System provides repostitory
specifications. IRM, a member of the IRDS cosmmittee,
will add the CASE repnsitory to its Applicaticn
Development /System Appllication Archlitecture, probably
in late 1990. According to A. Rin, of the Cartner
Group, IBM's clout should make AD/SAA the CASE
inteqration standard for commerclial softwvare.
However, he warns (hat the standard will probably
evolve through the mid-1990s and that many vendors
would have to undergo major retonling to use AD/SAA.
Sage Software (Rockville, MD) Is following the new
standard. The CASE Integration Services ad hoc
committee, formed hy Digital Pquipment and Athareon
Terhnalogy, is working on a standard based on
Atherton's Software Rack Plane. (Pxtracted (rom
Computer Reseller, 19 June 1989)

Adding fibre to modern netwotks

Metworks are the estahliished means of
delivering information technnlcay services to use s.
To he competitive, bLissinesses have to formulate and
implement a future proof strategy for the neatworking
of Information.

A key element in such a strateqy will have to
he a nev standard for high speed netwrriking the
Pibre Distributed Data Interface (PDDI).

This 's tikely tn become the dominant standard
for high speed networka in the 1990s. It (s
suppnrted by ali the leading suppliers of
infoimation technology and will eventually hecome
an International standard published by the
International Standards Organisation.

Since PDDI is hased an netwotking data at

100 Mhits per secnnd it offers a guantum leap
forward In networking performance over current
methods based on Ethernet (10 Mbits per second) or
token ring (four or 16 Mbps)

One of the mnst
anticipating the use

compelling reasons for

of FDDI ts that 1t unites the
IRM and DFET worlds, Roth companles are backling the
standar.i and an FDOJ backbone netwnrk will be able
to route traffi. between Ethernet and token ring
local networks.

As the rumber of network users increases and
graphics based applications become more common,
nrgantzations will requlre more handwidth than
current local ares netwnrks can provide.

Nearly all »f FDPLI's 100 Mhits per second
bandwidth vill be avallable, thanks to its append
token protocel. Typically this could mean betweea a
12- ro 20-fold increase in throughput.

Further benefits come from FDDI's resilient
1esiqn, which makes it able to survive cable breaks
and fallures of single nodes, and lts ahliity to
extend the reach of networks up to 160 kilometres.

The standard is beling developed by a cosmittee
(X3T9.5) of the American Natlonal Standards Institute
for the International Standards Organisation. The
committee has completed three parts of the work,
which have already becowe 1SO draft standards, and
shnuld complete the last part eatrly next year.

The last part, covering stat’on management, is
by far the mdst complex and important section. It
deals with netwnrk confligutation and control and is
still some way from completion.

The standard specifies a 100 Mbits per secnnd
network working over fibre optic cabling. The
topology s a dual contra rotating ring. Data
traveis one way round 8 primary ring and the othet
way round a secondary ring, which s how It can
survive component fallures.

Hultimsde fibre optle cable allaws a total
fibre length of 200 km, which Is normaliy expressed
as a dual ring ¢f 100 km. Up to 500 acles can be
connected to both rings (dual attached) or
1,000 nodes connected to a single ring (single
attached). The maximum distance sunported by
multimode fibre is 2 km.

FODT will not be a revolution but an evciution,
Host current users will be connpected to the
cotporate netwnrk via local networks surh as
Ftherne! or token ring. foral netwirk traffic will
he contalned within departments. However, the
qrowth of corporate setvires, accessed by ali
depattments, will lead to the Intrnduction of higher
speed FOD! hackhones.

The next development of FDD[ backbone networks,
probably starting in 1991, will faclude direct
connection of mainfcames and high speed servers.

Put the cost of connecting tn FDODI will he high aad
most users vill continse ta be connerted tn the
local netwirks. (Fxtracted from Computer Weekly,
31 August 1989)

What is FDDI?

The Flbre Distsributed Data Interface (FDII) i3
a standard for high -speed networking over fibre
optic cable. It is belng developed Ly a8 committese
(X3T92.5) of the Amerlcan Natlonal Standards
Institute, authorized by the International Standards
Organisation.

FODI is a fibre optic token ring netwnrk. It
uses iight emitting diode ttansmitters over mult imode
fibre to achieve 100 Mbits per serond over 1inks up
to two kilometres., It uses a dual contra bhreak or
node fallure.
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Physical srdive dependent sublayer (PMD)

This apecitiea the cpr ol stguals aad
wivef vrme «n the flhee cAhie ax well as the
onnectors and fibre cable plane.

Physlical layee protoenl (PHY)

This has tun main fu ~ricnsg
coding and decoding ~f signals.

loeeling and the

Covling haie teen designed to maximize the

algnalllag rate with a s-here calliod four ~f five
code. This (e 87 nar cent effl.tant mad tedn-ma the
signalling rate Ad-wn te 125 Mhits per gecand. The

Min-hester encoding sheme,
token ring, has oniy S0 per
would require 200 Mbits per
were tn be used for FDOIL.

ueel In Frhernst and
cent efflcienc-y and
secand signalliag §f e

DT does nar redquire a ring moanitar station
controlling clocking, as teven ring doss, but
implements a distrituted clarking function. This
tmprses no timie the xize nf the FNGI ring bat
dnes 1ead th A maximum frame size nf 95,600 rode
sythols (4,500 tytes).

~n

Medlia acress control (MAT)

This schediles and transfers data an to and off
the ring. It handies packer framing, statica
Addrese recngrnitinn, token passing and the
qeneration and verificatlon of frame rhe-k
sequences .

Stat ion management (SHT)
The main functions are iaftial rinj
configuration, bit ertar mnitoring of the iine,
reconfiquration tn hypass fallures and provision of

management services Auring noimal
{Source:

ting operating.
_________ 31 August 1989)

Burope polacized over EMC requiaticns

Fveryone ag:ees that electromignetic
eompatibility (FMr) 's a deslirahle feature tn
have In a component or a plece of equipment. Rut
the irgplementatinn of the EFT dlrective {BA/116 /EE )
7N the subject is far from clear in the run up
to 19392,

While there Is nn disagreement aver the
assamption that the public neatwork has to he
protected againat the effects of electromagnatic
interference, there has nnt heen unlversal
acceptance among FFi members that all equlpment has
to be tested by a third party.

Marulacturers of informatlon technology (IT)
And telecommunications equipmant know that they face
added costs In gatting thelr equipment screened so
As to redure interference levels. They also know
that certifivation will anahle them tn sell acrossy
FFC borders.

Hanufacturers making telecommunicat lons and
radio equipment are offered the cholre of
manufacturing “in Accordance with specified
Puropean standards which will ba published §n

the UK as lidentically worded RBritish standacda~, 0f

they can keep a techniral constructinn flie on theilr
equipment .

It will contain a certificare from a

third farty test house, to the effet

conforms to nationat

that the

equipment or International

staniasrda,

The Fle.tromaynetic “ompatibility Ditective
applies to a1l types of equipment connected
either dire-tly, ot laditetly tn the public
telecramunicatinns network, for seading, processing
ot receiving information,

Haemnnizatlen of the different naticaal and
international atandards has yet to be agreetl upon.
For evampie, CINELET has a mandate from the Eurnpean
Cemmission to JJeal with EMC standareds for IT
equipment . Rut the UK has questicned haw to treat
surh sp:ipment when it Incorporates radio
transmitters. The (F als~ has pinblems over
celinlar radln in the frequency tanje 900 9NnMiz,

It was agalnst UK wishes that an extra
certifi-articon provcedure shoald be Imp ceed
telecmmunicationg terminats,
erjuipment .  Agt the (K wvas
Alretive was adnpted.

tpeon
compated with 1T
sutvotedl, and the

Gsie area yot t~ be res:lved la that
sub assemblies. Often the EM" of a system can differ
from that of its constirvent parts. A one off piece
of capital equipment fe Aiffluit to test for EMI,
befare it is put tgether nn the cust-mer s
pwremises. Neverthelesa, investment by U¥F test
houses has heen sunstantial.

of

For companies seeking FMC advice and support,
Ralto Frequency Investigation offers test facllities
to meet mnst national and internatinnal standarde -
fyr example, VDF 0871, RSR00, and 6527, CISPR,
ENS5022 and MPT 1300 secrfles.

The military deparimernt at Leatherhead
determires compliance with defen~e standards and MIL
specifications, as well as carrylng out work on the
compatinility problems in ships and military
vehicles. The alrcraft department is concerned with
more onervus FMC problems in military and civil
airecraft, and has a rorprehensive mohile test
facility for cnamputer-continlied, lav level, swept
fregquency, coupling investigations.

The impact of the Rrussels directive is qgning
to mean a Irt of aggravation for UK manufacturers
when it comes into frrce. The results of a
PTI funded study suqggest that companiaes are golng to
suffer delays and costs. The smaller ones may not
be able to market thelr products, uniess additionai
test facilities are avallahle. (Source:

Elec

llow connectivity standards help

An effactive connectivity snlution sets a
compary apart from lts competitors, and it keeps the
forus on customers. The optimum connectivity
solutinn also allows evolutlion from distributed
systems to newer technologies. And it permits both
inteqrated sets of products and singie product
offerings to operate within the same enviconment.
Helping companies recrult customers and save money
In achieving these ohjectives are rartifiable
connectivity standards such as the Open Systems
Intarconnect inn (NS1) model and the Integrated
Services Digltal Network (180N),

Fver since the first computers were bulle,
ronnectivity has presented hoth opportunities and
problems.  As techanlc gy marches steadlly onward,
whola new prodoct Jines have gradually become
Avallable to users. New services have (lourished in
the 1980s thanks to the advent of PCs, advanced work
stations and sperialized superminicomputers.
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All of which means thit companies trying vta
keep up with thelr marketr rlivals In tha 19905 witll
cont inue tc spread thelr technology mixes across
many competing IS vendors® proluct ilnes. This
certainly was not the <ase In the past, when a
single vendnr could maintain its strength in all
facets of the technclogy. Put now, by buylng
products that conform throudh certification ta
fnternat ional standards, users can help ensure a
seamless link up across networks. At the same time,
they can alsn free themselves from the higher cost,
single suppiler approach.

ISOR and X.25, the two vell k own standards fos
public connertivity, are impiementations nf the
third layer in the seven-layer CSI mwlel, the
so -called netvork layer. In the ISDN trials that
are currentiy taking place around the world, home
subscrihers to the volce-data service receive 2
palr of 64-kilobit per -second Aata chinnels
(B channels) that may operate over ‘he same
twisted pair wire as a volce line. They also get
a D channel that carries routing and other
administratlive information.

The D channel will also carry data packers cves
the public network in the same way a local atea
network (LAK) carries them within a company.

Another D channel! advantage Is that it enables
companies to autnmate the handling of incoming calls
based upnon the caller’s telephone aumber. Since ISDE
is digital, 1t alsn gives cartlers the chance to
renffer special cost [eatures that flopped in the
past.

One dilemma is that, in order to implement
ISDN, sophisticated digital switches are required.
Already making the conversion to these new
generation switches, the furopean Community will hbe
ready to roll ocut ISPDN hy 1992, In the llalted
States, thingys will take a Jittle lanjer, primarily
because the carrlers will have to cost justify these
technalogy expenditures,

Instaad nf the paltry tvo data channels for
residential ~ustomers, corpn ste users will Le able
to take advantage of 2) data . hannels for a grand
total of 1.5 megabytes of capacity.

This means that companies will he able tn get
miurh mnre variety on these primary honk ups thawn
jueat 23 fixed volce sessinne.  Those nptinng anund
Appealing tn an increasing numbes nf 1S husinessss,
Some are teplacing thelr In hnuse PRY systema with
ISDN switrhes that will enable them to intarnally
mimic the telephone company’s servica.

Netunrk products mnst pass stringent tests tn
win certification. At the Corpnratinn for Npen
Systems (COS), the western hemisphere’s primary
network standaris conformance rhecker, cartificatiog
ts a methodleal process, After an international
standard {a atopted and an Industry wvorkshop produces
conformance guldellines, then €05 bullds or buys
testing snftware for the standard. Next, it tests
the network products for confnrmance to the standard,
And finally it awards & ( JS mark to wares that pass
ity teears. PericAlcally, C0S spot-cherks already
certifiod produrts. It can also help 1ssnlve
{nternperablility lssues that arise between two
products,

This year, a preliminary cOS mark was qgranted
tn X. 400 (the International s*andard fnr elactronic
mall) and to LAMNS that conform tn the Institute nf
Plectriral and Flectronics Pnginears’ (IFPFR)
standards for Pthernet (802.)) and teren bue
(A02.4). Token ring (R02.5) prodacts will gat 705
cerctifiration by 1990,

Intereperable alectranic mril systems provide
connectivity cutstde the walls of A company.
Employees will he ahle to send, receive and edit
mail feom cnllesgues, custoaers and competitors
alike. Another standard In the pincess of being
certified is X.29, the packet switching precurscr to
ISDN.

tn 1990 ve will alsn see conforaance testing
for electronlic data Interchange (FT'i) and file
transfer access and managesent (FTAM) standards. In
addition, a limited set of staudazd victual terminal
capabilities will also be tested. vVirtual terminal
cagabilities vill be welcome tecause they will eaadble
users tc buy different Adevices for diffe:ent purpnses
from different vendors secure in the knowledge that
the products will have certain capatiitities in
common and will be coamunicated correctly from one
vendor s screen to another vendor's s reen.

The higgest potential cost swvings for users
however, could come from office decument
atchitecture (ODA) whict promises to save many
dnilars and ake users’ lives a vhole lot easier Lty
facilitating the er~hanje Af doruments butween
systems 3o that they can be edited. !n this
context, dorcuments inciude such things as gqraphics
and spectal characters.

The Internitinnal Standard Grganization's (i50)
transaction proressing standard is critical to
alrlines, as well as to baunks, brokerage houses and
other financlal Institutions. Transactioa processing
highlights twn issues that are central tn the whole
stanlards mnvement efficiency and installed plant.

Conformance to standards may exact a price in
terms of sfficiency. Non D51 message faraats can bhe
more efflicient since they can remove generaliy
useful pleces nf data that are lrrelevant *o a
pasticular appllicatlion. Last year, a (OS5 sutvey
showed that customers wiuld be willing to pay an
average of 7 per cent more fnr prodicts that adhered
to standards.  Rut that Anes nnt mean they would he
willing to pay tnat premium for devires that process
unly half the Information in a given perind of time.

contending with an Installed plant
based on international standazds Is another sore
spt . Fven thaough some netwneks Ay nar caonfaorm to
NS protacols, users must somet imes acenamodat e theam
tn 40 business.

that is n»ot

There ate Alss some installed plant issueq
Aejay with in terma of ISON Implementation in the
nited States, While I5DN could he < nfarmance
tested as early as 1992, it I3 nat experted to go
ints wideapread use until some time after that.
That is hecause the Tinlted States, as opposed to
Furnpe, atill has a vast ann electronic plant in
place that must he ronverted tno Aigital equipment
befnre ISDN can go In.

tey

It may he well after (GDF prodact cactificatinn
that products will he tested according to an
internatinnal nerwork management standard. The
delay §is unfortunate hecause such a standard is
vitally needed. Sn much so that last year the new
051 Netwnrk Managemant Porum was established to try
to arelerate the develapment of an internatinnpal
standard for netwnrk management.

Anyone whn has used a product such as IRM's
Metviev ~an readily see the advantaqge of having a
common informat inn base that ran La easlly exchangod
Amnng netwnrk mansgemant waies from Alifferen:
venidnre. If netwnark management advncates have their
way, products could a1l Into the testing bincks as
eariy As 1992,




Slow as network standards were in coaing, it
took even longer faor practical »fforts o regln on
security lssues. An appendiz to the basic docuaent
outllalng OSI (1SO 7498) Jeals vwith security. HRut
the thing *hat really sparked avareness cof the need
tor some sort of security standard was the vicus
attacik on ARPANFET, the US Government's Advanced

Research Projects ARgency Network. Nevertheless, OS5I
testing of securlty products probably will nnt
happen quirkly hecause the standards setters are
only juet now asking users vhat they need.

The years that hsve grne into profuct testing

haze aleealdy paid off for users. ertified
conformance ta network standards facllivates true
competition aming venldors, which In turn leads to
lower priced products. By guatantseling
interoperability, standards enable users to pik

the best prodicts free each NSI vendnr, thus
alloving them to optimize thelr connertivity
solutions. Also, as more certifled 051 produ.ts
hecome available. the cost differential will derrease
between wares that carry the standard mark and those
that do not. That Is chiefly hercause testing costs
can be spread over more hardvare and softuare.

Despite the cost savings, there are still
drawoarcks to pursuing a full OSI implementation.
One way to overcome these huidles may be to simply
use protocecl ronverters when non OS! barrlers cannot
be avoided. Nevertheless, OSI generally will be
gnod for teatring down such barriers hetwveen
computyvrs, networks and even Indlvidual applizations.
This Is crucial because companies today use a
diverse mix of networking products from a2 plethora
of vendors. Assuring product interoperability
through OSI standards will help companies reallze
the full promlise of connectivity. (Reprinted with
permission of DATAMATION' migazine”,
15 September 1785, crpyright Fy Technical Publishing
Company, & Dunn and Bradstreet Company all rights
reserved)

A vast maze of standards bodlies

The world of standards-setting organizatlons is
A 3D maze that makes the seven layer mndel (ar the
Open Systems Interconnection (0OS1) seem a confertion
of pure simplicity. There are Internaticnal
standards setl ing bhoJies, natlonal standards selting
bodies, nnt o mention national and Internatinnal
standards implemantation hodles. There are
government bodies that seel to infiue. e standards,
There are organizatlons that alm tno implement
standazds bhelnre they have hecome officlal
reinforcing the Je Jure with the de facto.
speak. There Ate ad ho: committees that
influence on specific, nartrov Issues.

standards,
™ to
sSeek

Take, for example, the players In the 001
arena. The Crnsultative Comalttee on Internaticasi
Telephone and Telegraph (CTITTY, based (o Geneva,
fiei is Study Group VII on data communications
networks. The Internatlonal Standards Nrganization,
alan in Genevz, f{ields a joint technical rosmities
with the Internaticnal Elertente-hnical Coemmission
called ISOSIEC JTC 1, which works with the American
Natinnal Standards Instlitute (ANSI). Serving nn X)),
the ANSI hlessed committee that oversees (15
Iinfarmat inn terhnnlogy standacrds. are representatives
nf the Institute of FRlectrical and Flectronics
Fnginears fac. ((FEF), the National Institute of
starndards and Technnlogy (HIST), the American
Libracty Assnciation (ALA) 214 the Amarican Nu. lesg
Society (ANG).  And each of theae groups i3 a
standards setter in Its aown right. Alss Invalue !l ad
thia level is the Computer and Ruslreas Fjuipment
Manufacturers Assoclatlion [CHFMA), which handies
administration (or the activities nl X3. Onre an
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OS! standard nears crepletinn ln the United States,
the OSI Netwnrk Management Frrum alcks in, seelling
ty glve vendors and users « head start so that
equipment «an be Fullt and bought that will meet a
standard once it heccses otficial.

And, finally, the job of the forpnration for
Open Systems is likened by 'arl Cargill,
vice-chairman of ANSI's X3 Planning “ommittee, to
that of a pnitel-al actl-n cremittee. (OS takes the
ronsensusy created srandards and artempts to rally
qgrass ronts support . {Reprinted with permission of
DATAMATION' magazine™, | September 1989,
coapyright by Techalical Publishing Company, a Dunn
and Rralstreer Company - all rights reserved)

Legistation

Copytijzhts for

The snftwvare industry is ciosely examining a
Supreme Court rultng limiting & firm's possession of
cnntractors' work., The rulirg amends the Copyright
At af 1976 In surh a way that a creator retalns
rights to & creative wvork. Copyrights for creative
works that are not made for hire are retained Ly the
creator. The software industry is lonking for
legisiation stating that softvare is “vork made for
hire”. Such a clause would glve pnssession of the
snltwvare to the person or grow that pald for it
The Compuier & Buslness Equipment Har ‘facturers
Assoclation has filed a brief with the Tourt stating
that problems could arlise If softwvare vendors have
to share ownership with {ndependent contractors.
(Extracted from Cosmmunications Systems Networks,

19 June 1989)

Computer spreadsheet patent

Refac Technnlaqgy Development (New York), a
patent lirenszing concern, has lald clalm to a patent
that rauld have a majnr impact on the c.wmputer
spreadsheet iandustry. 1In 193, twn fanadian
develrpers obtained a patent on a computerized
technipue for tracking formulas within a bady of
information. Refa~ purchased the patent nnt long
arjo and conasiders it to he “pionesr™ patent, cavering
know how that has since been incarpcrated In several
spreadsheets. (Apparently, the patent was not
defended by the Canadian pair.) Pioneering patents
ecnver breaxthrrughs, not enhancements to existing
producta. Fefonre 1983, the US Patent Office did not
issue patents fnr sofiwvare inventions, and may have
been unavare of similar inventions. PRelac says It
will alert vendnrs and nthers that it conslders to
be violating its patent, and request licensing
fers It is alming (nr 5 per cent of the total
spreadsheet industry’s revenues or about
$26 million “ecause n{ the patent. D. Siegal,
A romputer attorney In Pain Alto, TA, says that if
the patent is upheld, Refac may be entitied to
tevenues for future sales. Fut considaring the time
that has passed since the patent was filed, he said
It is improbable that Refac could prohibit Lotus or
other fitms from selling their wares. (Fxtracted
from Informacion World, 11 July 1989)

Craft ?H:
vandalism

entity position paper on software

The Tnatitute of Flectrical and Flectronics
Fnjineara (IFFE) sustaing a cnde of ethics that
tAspacts the rights and property of others and that
fraters the safaty and weil bLeing of the public ae
targs. The creatisn and disseminating of computer
tltuses for unsuthnrized purpnses, a form of
aftware vandalism, vinlates thias colde of ethic s and
is therefore lahelled as an unethl.;al, unprofessional
and criminal act,




The IFFFE Compater
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Soelety. the largect of

in the IFEF, has a memtersh.p
cf swre than 103,003 comprter proafecsi-nvlsg in
Acadeal.:, Indusrrial., and grverneen’ jositicny w.rl:
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this pasition paper serves thres

(1) It examives the prablem poasd by coeputer
viruses.

(2) I* clarifies the relationnship nf computer
viruses tn professionral condu~e,

()} It propnses meantingful prr-tires for

professional, industrial,
otrganizatinns to adopt.

educatinnal, ant government

The essantial principle to be first established
is that all rights of property and privacy should te
extended to the nurership of computer systems. This
enrnmpasses theicr appllcatine, the programs and data
store?! and used within them, and the ~ommunicatians
netwnrks that interlink thea.

A computer provides services to its users.
These services arte definad by the programs and data
availabie in the computer. Coupled with authnarized
activitles of authorized users, these applications
bound a compruter system’s intended nperations. Fach
camputer system and all data and programs performing
these servicres have recngnized owners, jessees, nr
authorized vsers.

When A carputer nuner Is not the ewxrlusive user,
permission tn use nr access some ar all nf the
availabie services, or to extend specific rights of
cwnership, is granted by the computer awner (or his
agents} tn specific users,

isually a computer system rontains an acrress
conttol merhanism t» prevent unautharized use. Any
deliberate affort tn thvsart a computer’s acress
control mechanism amounts to zttempted hreaking and
entering and should he treated as surh under iaw.
Surcessful penetrarinn of gurkr security features is
equivalent to trespassing as well 2 hreakling and
entering.

The Adeliherate unauthnrized use »~f computer
services hy any person constitutes theft of service
and shnul4d be treated as such undec law.

Ary deliherate unautharized adidition, daletinn,
or change tn (or intinduction of new) programs
and/or Adara In a rnmputer system is an art nf
vandalism and shnuld be treated as such under law.

A software vandal uses a program tn facilitate
the wrnngdning. The proqram emplinys features of a
~lass nf proqrams deliherately desiqgned tn hypass nr
elude a computer’s serurity or integrity. These
programs ate called “trap doors®, “time bomhs”,
*Trojan Horses”, “worms”, and “viruses” (see hLelow
for definitions).

Compiuter proafessionacs perfarming computer
virus research are expected tn [nllow good
Jabhoratory practices viz., they must ensure that
the experimant Anes nnt become contaminated, and
that the expariment does nnt contaminate nr spread
to anything nutside the laharatory environment.

&

Neliterats tampering with anther®s
prreezramse, ~lever ths meth.~1, is
urpre.fesslonvl, unethical,
crieinal . Gfren,
Ns effazts o
ot e

data ot
however
frresporsihle, and

9h acts have leen tatlonalized
o ounderstand the work fags of
systeex. "l wever., one mu3l recngnize the
difleren e tetweean penatrating cne’s own coepater
An! penertrating anather crefuter, »z A that
twlongs to o*hers.

inner

network

In neder

prrebhlem,

to adlliress the snfrtuare vanlaiiam

the foilowlng acticons are recommended:

(1) The Brard of Gorernors of the IFFE
Computer Socjety should publicize the fact that
s ftware vandalism constitutes unethical,
unprofessional, and rriminai behaviour.

{2} The acadeamlc arcrediting agenries, such as
the ‘"mput ing Scienres Accredirtation Board (CSAR)
a3 the Accreditatinn Board far Frngineering and
Technnlagy (APET)}, will be urged tn ensure thrat
thelr standards provide tor appropriate covetage of
ethical and professional conduct in university
computer science and computer englneering cverirula.

(3) FEmployers will be advised to emphisize to
their current and potential empicyees that 'hey do
n~t condone softvare vandalism.

(4} Chvernments will be urged to update cr
enact (aws to recognlize the seriousness of compi:ter
crtimes. The IEEE Computer Soclety will he prepareqd
to provice expert assistance to government bndies,
if requested.

(5) Members of the snciety wiil be reminied to
adhere to the foliowing professioral otligations:
- FRespe-t the property and privary of others;

Support nrograms to improve the se-urity of
computer systems;

- Nntify the osner of a computing service in
case v veaxaoss In the security mechanism or
an actual eecurlity breach Is discovered:

- Support and participate in activities geared
to educating the public abhout software
vandallism and its ramificatinng.

Definitions

A “trap Annt® provides a hidden software (or
hardvare) mechanism that permits cnmputer system
pratection mechanisms to be clircumvented.

A “time bomb” is a trap donr that
by a particular set of circumstances,
occurring over time.

is activated
usually

A “"Trojan Hnrse® is v program with an
apparently or actually useful functinm, but that
also performs an unexpected (deleterinus) function,

A “wnrm” {s a program that replicates itself
throughout a r~omputer system or netwnrk through its
own exclusive effarts. In the process, It nverlays
or erases other programs or data, making them
useless.

There are twn types of computer viruses:

A "computer virus A° infectinn accurs when a
Tinjan Hnrse program is allowed to spread to (and |Is
therefnre 3aid to “Infert”) another computer. The
virus requires human intervention (usually
inadvertently) tn spread to anothar computer.
Transmission may orcur by copying the Trojan Horse




frem A computer bulietin board or a3 " - .ntaminatel”
teanzable Jisk to another compuler system.

A “camputer witus B* infectinn i< far more
Iinsidious. Th:is is a progras that «can a~lify the
executat le «nde »f another program and ad? ehe
malicious instructiong Lthat now cause the othe:
program to Leccme a Trolan Norse. The othe:
is now said to he infected., Conramination of
additional computer systems occurs in the computer
vitus A manner.

program

Thls statement Is a deaft prepazet Ly the
Sabcomeitiee on Comg 1ter Ethice f the IFFE Compater
Soclety Cnmaittee on Publl Folicy and appeoved by
the saciety s Meshership and Inforeation Poard,

2 Mazch 1999, [t has ant been apptaved by the
Bratd ~nf Governnts of the IFEE Computer Society and
is not an official posttinn of the Computer Soclety.

Raiph 1. Prelss, the acting chair of the
Committee on Fublie Poilry, invites cosasents ahout
the dcaft to him at 12 Colburn Drlve, Poughkeepsie,
NY 126403; Compmail ¢ r . prelss. (Snuarce: Cosputer,
Suly 1289)

Battie agalnst L otlejgers

Seninr exerutives and livyers fr.m western
computer cwepanies met their counterparts in the
Soviet bin to Als. urs jaws t9H stamg nut the
“hentlegging” of snfiwvare, whickh {3 widespread
in the Saviet Urinn. Alfred A{ amazyan, the
director of the Programs Systems Institute in
Pereslavl Zaleasky near Mosr-ow, descrited the
prohlem as “technical terrnrisa™,

No such lavs exist at present {n the Soviet
nfon. This means that compauter nperators
theoughout the Soviet hierar~hy «opy saftuare
routinely and with impunity even If it origlinated tn
the West. The scale nf the problem has discraraged
wostern flrmy from trading software with the {ISSR.
Soviet programrers also resist developing nouel
softvare for fear of it bhelng tnctiegged. The 90 or
35 deleqgates issued a declarartinn which urged the
Saoviet Cnversment to hring rompater programs unioer
the protection of lav. (This first appeared in
New Scientist 1Irdon, 8 .July 1989, the weenly
review nf sclence and techanliogy)

Who will weather_ the jathering stotm in the
crurts?

Maint changes in the way the electronirs
tndustry will conduct business in the 1990s are
being forged rsr in the marketplace but in the
courtronm.  The aim ol the companies that are (iling
suits guahing the hrundaries of copyright and patent
lav i3 tn erpand the definition ~f what can be
'eqally protected and licensed [or fees and
royaities. If they surcead, the intense competitinon
tn Adsuelnp smaller, faster, cheaper products that
has charactarized the industry for the pas® three
decades may give way to a nev stratey;: nalling
dnwn leqal monnpnllies. But ever (f they do no:
succesd, thelr attempts seem likely tn rhange the
way hardwvare and software advances are percajved.

Many key cases have yet to he derlded, sn the
ramifications of thls legal mnvemsnt remain
unclear. Indaed, the Arama unfolding in fadecal
courts ratinnwlde has nn historlical parallel. And

it is perplexing the legal community, winlrh is being
forced to ronfront silppery questinns nf what
constitutes Intellectual property using patent and
copyright laws that wvere develnped for machines and
wotks of art, nnt soltware and microcnde.

The mnst reiehrated and mnst
inunlve ropyright protection of snftware.

rritical sults
In thelr

s called “look and feel® suits, Apple Computer,
Lotus, ant Ashton Tate are seéeking control beysnd
the actual code itself to inciude file structures,
i) names, and the images that the aode causes
to be displayed on a screen. Although most leqgai
scholars and techanical consultants familiar with
litlgwticon are not Ipressed by lovk and feel
arguments, some early tulings have yone in their
favour .

On another front, ATET Coap

¥°e suceese in
patenting an alysrithm has opened a new,
perilons, avenad for pratestion of tateilectual
property. Yerox Corponration further mudiles the
waters by attempting o license its windowing
environment, sidestepping the ook wnd feel suits
altogyether.
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ILegal battle lires are also bheing drawn on the
hartware front.  Intel Corprration’s successful
patent infringement sult concerning its ecasalle
preqrammable read only memory established that a
design house coald not plggyback on a technningy
ilcance helid by A (oundry. Meanwhile,
Torporation oof San Diego nas brought sult
Advanced Micro tevices Inc. af Sunnyvale,
Caiiforriz, alleging infringement of masx works
for a spacial static random-access memory desliqgn.
Such litigqarioun is nnt uncoewman In recent years,
buet atl cases have been settled anut of court.

If a crurt r.iles In the Rronktree AMD ase, It
will set the first mask -work case lav on several
®ajnr points.

Rrookt ree
ajainst

Some ohservers (ear that If the envelrnpe f
prtectahle intellectual preperty extends mech
heynnl its present Iimits. the 'S will heccme even
isss competitive In ginhal markets.

Companies seeking to erpand protection counter
that they shouid not be forced to stand by while
less tnnnvative competitors freely pluk the fruits
of thair labour.

l.egal ohservers view the agqgressive rrend in
iitigation as a sign that the computer industry has
matured.

tapyright and pateats provide Timited
menapalies patents for 14 years and coapyrights
far 15, Paient protection Is much mire eastily
erfrrced. The first coepany to patent a techanlogy
has exrlusive rights tn its use. [In rantrast, a
viabhle defenrce against a copyright infringement
acting can be bull? by proving that the defendant's
prorduct was develnped without detailed knowledge of
the pl -intiff's product and how it wnrks,

apyright case law reqarding anftuare ia in
grestest Adisarray tegarding the arjument that a
prngram’s “inok and feei” and its “structure,
sequence avd arganization® are proterted under
axisting cr yright law. rases liky Apple’s artion
agalnst Mirgnantt Coarporation and Hewlett Packar:d
Company ~ver the windnwing environment [ncus
primarily on one of the criteria fnr cnpyright
infringement: that a defendant's program i
*substantially simllar® to the plaintiff's.

Similarity Is only one criterinn for capyriqght
pinotectinng  another Is that the plalatiff's work he
nnsel and creatlive. In A 1988 case Involving viden
gares Dara Fast USA Ing. v. Epyx Inc. the US
Court of Appeals of the Nintn JTircult ruled that
hecause functionality dictated the look and feel of
hoth games’ screens, anyone weiting such a8 program
winld come up with substantially the same resuilt.
Since that reanlit was thus nelther novel nor
~reative, It vcould not be copyrighted, the court
decided,
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While Apple contends that its “unique
audiovisual display” windows, lcons, and scceeen
arrangements is protected, iLntus Devel pment
Corporatton pushes the envelope a little further.
The Cambrldge, Mass., software house contends that
not only the s<reen display but also the command
namas and the sequence and range of choices offered
in its 1-2 3 spreadsheet aréd protected by copyrlight.
It has filed suit agalnst Mosalc Snftware Inc., also
of Cambridge, to win that protection.

Ashton Tate Company’s sult ajainst Fox Sofiuare
tnc. of Ferrysville, Ohio, adds ancther tuist. The
Torrance, Cxlifornia, company is seeking copyright
protection of the intermediate file structure of its
dPase data base management system. A ruling in
Askton-Tate's favour would mean that any company
that myrkets a dAase compatible product would have
to license the file structure

Despite A1l the artivity, it will he a while
hefore precedent making Aeclisinns are made.

fs nnt
in the

Observers helleve that Inck arnd feel
going to fly. Fun:tionallty is criti-al
arguments agarinst look and feel.

Lonk and feel has becme an imprrtant enough
issue to promp. lawv scholars to mreet in
Febtuary .987 in Arizona.

Clintc~ of the Unlversity of Inwva thinks the
lonk and feel atgument will fall for a simple lmgal
reasor: the copytight act makes a distinction
between literary works and pictorial, qraphical, and
sculptural warks. There Is a specific exclusion
from copyrlight protection far pictorial, graphicai,
and sculptural works, he says, adding that copyrights
cannot be legally granted on these expressions
unless they are separate from utilitarian fun-tions
of the wnrk. Regarding snfrtware, he arqgues, it is
clear that utility and expression cannot be
separated.

The lonk -and feel
court

lssue may well be settled out
of Xecox, which invented the windowing
envirnnment at its Palo Alto (Calif.) Research
fentre, has jumped into the picture not with a suit,
but by offering licences to what it consliders its
intellectual property. Xecox's move, observers say,

may oulercut the lonk-and feel suita,
Hardware cases have pnat generated as much
comme: ' a8 ook and feel, but A f[ew have made newn

partic.larly Iatel’s sult agalnst NET Carporation of
Cokyo foi copyright Infringement of *he microcaode
foor the Intel RNBRR and ROAK microprocessars.
Although the case went generaliy 1o NFEC'4 favour
the court derided NEC 4id not copy the microcnde
Intel wan a big polnt when the court raled that
micracnde can be copyrlighted, I it hnids
ruling wily
seeck the 'S year protectinn of copyright

up, the
give micrnccde developers the chance to
lav.

After the Intal/NFC cullng, T8M Corp. declided
tn enpyright all the mlcrncnde for it mainframe
computers and now llcerses the micracnde in the
machine, A more otvious (allout is that Intei and
other firms with micraprocesenr desiqgns havs now
proterted themselves with hoth patents and
copyriqghts.

In A mare rerent case Inuniving Intel, a US
Tnternatinnal Trade ommission declslion keeps
independent daslign houses from Arqgulng that a
Iirence hald hy a foundry for some bhasir chiruie
in this rase FPROMS ACte As An umbreila nver all
Adevires manmifactured Iin the foundry. Atmel
Carpnration nf San Liegn had inciuded EPRNOM

circuitry and had the circult manufactured in an
offshore foundry that holds an Intel! EPRON licence.
Intei's victory makes irndependant dasigr houses
tread more softly - and adds to Intel's llicensing
revenues.

Because the rcase wvas not decided by a federal
court, Intel!'s victory is limited to keeping the
chips from beirg Imported into the US. The
final step endorsement of the decision by
President Push was set for September 1989,
Although the ITC ts not a federal court, its
decision can be cited as precedent In US courts.
(Source: Electronlicsa, August 1989)

X. RACENT PUBLICATIONS

Interuational Standardisation Orqanisation (150)
pioduces handbock on documen lnformation

Infarmatinn and documentation have lncreased in
volume at both the national and international
fevels. Thus, the need for standardization ot
documents is becoming more urgent: documents must
be compatible with each other and understandable to
users. Now International standards have heen
trveloped in the fleld of documentation and
fnformation.

The third edition of 150 Handbock 1 contains
all 1SO standards for contlinuous and systematic
coltection and processing of recorded Informatlon,
for the purpnse of Information storage, retrieval,
utiifzatinn or transmission (except electronic
data processing vhich is the subject of IS0
HanAbwnok 9).

Part 1 of the handbook contains standards for
terms and definitions in the fields o’ documentation,
information, document reproaductinn - .4 terminology.
Standards in Part 2 deal with the cireatiosn,
compilation and co ordination of terminologies.

Part 1 rontains standard coiversicns of systems of
wiiting, e.q. transliteration of Slaviec Cyrillic
characters. and Part 4 s devoted to standards
relating to libraries, documentation and information
centres, indexing and abstracting services,
ar-hives, informatios science and publishing.
Standards on documents and representation of data
nsed for Infarmatlion exchange In administration,
commesce and industry appear in Part S and standards
tnvaluing microforms are Included in Part 6,

For
cont Act

further infarmation on this pubhilcation,
IS0, Case pnstale 56, CH 12]1 Geneva 20,
Switzerland.

Directnry of development research and tralning
inatitutes in Arab counttles and Reglster of
deveiypment research projects lon Arab countrles

dhese twn publications, published in 1988 by
the Orqganisation for Eronomic Co-nperatinn and
Develnpment (OFCD)Y), provide detalled information on
210 research and training institutes and units,
incated in 20 Arab countries, and nn 689 research
projects recently undertaken In these countries.
Selertive information retrieval ls passible from the
romputerized data base using the terms from the
Maceothesaurus (pubiished by the UIN in 198%),

The Directnry is avallable at PP 145,
17.50 pounds sterling, $US 32 or DM 63, The
Reqgister Is avaliable at FF 310, 36.50 pounds
sterling, $US AR.S50 or DK 134. Por fursther detalls,
rontact the Organisation for Economic (o operation
and Dhevelopment (OFCD), Publications
2 tus Andrb Pascal,

Searvire,
16,

75715 Paris, Cedex

Prance,




Lirectory on marine environmental centres

The Regional Co ardinating Unlt (RCU) of the
Car ibbean Envitonment Protamme, through its
information network CEPNET, ia in the process of
expanding and updating the Directory of Marine
Frvitonrental Centres ln the Wiider Carihbean
rubtished by UNEP in co operatine with FAG,
The Infarmation will be incarporated into a
carnuterized data base which will be aplated on an
ongaling basis in order to supprrt the netwarking
functions of CEPNET. For further iaformatforn,
cantact:  UNFP R, 14-20 Poct KFoyal Street,
Kingston, Jamatca.

Tectinulogy for Information ia Jdeveiopment
Techuniogy for_ informatioe in Jdevelopment tis
the title given tce the proceedings «f the sixth
conferarce nf the and Comparatice
Tirrartanahin roep ~f the NF's Libkrary Aggaclatios,
The conference, was helt from 21 23 Auguat 1987
tn Prighton, UK, attracted over SQ participants from
mte than a d-zen <cuntries thraughout the wnrld,
and from finited Natlong system ard other
faternational oryanizatlons including ACCIS,
discuss the general theme of tecknalogy feor
informatinn in development from a number of anjirs.

tnternarionai

which

to

The mab-rivy of pajpers given at the ~nnference
and reprinted here in edited farm male specifl-
teference to particular Adeveleplng countries and
reginng. Two describe facilitlies offerad by
argantzations which are of benefit tn the third
wnrid. and a farther paper Jdiscusses the need for
ard provigaian of agricaltaral informatlor In less
developed counteles. The management of computerized

data hases s, furthermire, considered Ly the
Aauthars «f several rapers, as are nther issues, such
a3 difficulties in the Implementaticn of 1nformatinn

the third world.

tachantogy in

Pabliqabed in 1988, thie B8R page pubiltear Ton
(ISRN 0 906905 03 8) is avallahlie, price 8.5%0 pounds
sterling, from the publlishers, the Internatinna; anld
Comparative Litrarianship Gronp of rhe Library
Assnciaticn, 29 Rromford Gardens, westfieid poad,
Figtaston, Birmingham, R1S 1XD, 0¥,

Toward an ethlics and etiquette for wlectrrulc mail

The medlum nf elestrante mall ta In fts
Infancy, and about to underge an euplnelue expansion,
2ay the authnars of this Rand Corperation report,
which beging from the premlise that electronic mall
is a fundamentally new medlum, very different from
te!ephone calls, ietters,
face-tn face

interafflce memos, and

crnnversationa.

The repart addresses hoth the ethics and the
etiquette «f ele~t:nnle ~ommunications:
becrauge certaln hehavinur

wtiicrs

In dealing with elertinnic
mall can have useful or advarse offects on snciety
As A whnle and fte membars; etirque’te hecause
certaln standard sacial norms must be relnterpreted
and extended to cnver this quite novel social medium,

The teport explaores how electronic mall Is
Aifferent, and gives guidelines on its appropriate
Ve, In Aning so It 1noks at aspec-ts unigue to the
medlum, such as “flaming” a wotd eained ton
represant avxpressions of emotinn in (and often
raused hy) electrnnic mall.

Written by Morman Z. Shaplrn and
Robert H, Anderson, Toward an ethlcs and etiquette
for electronic mall was preparad by the Rand
Corporation for the US National Science Foundation,
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The repott (ISAN 0 8330 C669 X} is available
(price SUS &} from the Rand Corporation,
1700 Myin Street, P.O. Box 2138, Santa Monica,
CA 90406 2138, USA.

ARLISHET proceedings

Proceedings of the first technical meeting on
the Arab Information System (ARISNET), organized in
Tunisg, Tunisla, by the Arab lLeague Dueumentation
Centte (ALICX"} from B-12 Jure 1987,
available.

N e now

The meeting's theme, *“information
Development In the Arab World®, was rovered in these
four plenary sessinns: ARISHET: Concepts and
Planning; Infarmatinn Netwo.ks International
Fxporience; information Networks: Specific
Aspects; Manp~wer Training and Develapment, and by
six worklng groups, which corstdered:
Planning and Inplecentation Merhanism;
Standards an? Guidelines; Manpower Tralning and
Development; Data Base amd Data Pank Development;
Telecommunicat lons Networks and Systems, and User
Services ard Information Matketing Systems.

for

Netunrks

Systems,

The procendinys, which contain over 40 papers,
are avallable (in Aranin), priced $1U3 75, from:
Arab league Documenta® fan and Information Centre
(ALD¥w"), 17 #haceddine Pa~ha Ttreet, Tunis, Tunisia.
Dlrectory ¢f fertllizer telated pro}
the Pacltic

in_ Asia and

The FICADR FAN UNIIN Fertillzer Advisory,
Information and Develapment MNetwark for Asia and the
Pacific (FADINAP) has publilahed 3 Directory of
fertilizer related projects in Asia and the
Pacific. This first editin: lists 120 develnpment
projects which ware elther hequn, ongoing or
complered during 1988, ar pianred to commence
1989, Supported by a varfely of Lilateral
maltilarteral donors,
range of concerns,

diring
and the prajects aldress a
facluding poilcy making,

Tnvestigyatinn ~nf raw materials,
fertilizer pilants,
and

conatrurtion of
Impraving fertilizer distribution,
training of dealers and extension staff. Alao
fncindsd are aqricultural develepment and frrigation
projects with a fertijlizer component,

FADINAP intends to update the Directary every
yeAre. Faor furtter jof - rration, please contact:
Mg, Marlaone Vespry, Inforeation/Documentatinn

two

Co ardinator, FADINAP, FSCAP Agriculture and
Pural fevelnpment Division, Rajademnern Avenue,
Ranqgkok 10206, Thalland,

informatlon systemsa for the next decade

Far the next decade, the maln management
probiems concerning telecommunications and
computers will relate tn people, not technnlogy,
says authar Peter G, W. ¥een In Roles and skills
for the orqanization of tomorrow, an Internationai
Conter for Infarmatlion Technologlies (ICIT)
briefing paper.

In today's information systems wnrid,
claims, machines are nften hattar
parsonnel. Technleal professionals are a valuable
capital resnurce which nesds to ba maintalned in
otder Lo avold depreciation. The paper ldentifles a
number of challengas facing nrganizatinns In the
next dacade, and advocates greater integratinn of

the paper
tonked after than

tnformat lnn systems and talecommunications, to
create an Information services organlzation
polsed to provide integrated thinking about
incrmasingly Inteqrated technnlogy.

which |9




The 19 page paper costs $US 10 and is avallable
from: International Center for Informition
Technologles, 2000 M Street, Nw,
wWashington, DC 23036, USA.

REPRINTRD ARTICLRS

Conversing with computers - naturally
by Professor Marcel Tatham, Department of [Languaye
and Lingulistics, University of Fssex.

(This article is reprinted from
Spectrum,/8, No. 220, 1989)

For the past 20 to 2] years a great deal of
research has been aimed st enabling users of
cemputers to communicate with thelr machlnes by
voi..e onlty. Instead of by keyhoards and visual
display units. What at flirst appeared to he
relatlivaely eaay, getting a computer to talk with a
human-1lke volce and making it able to respond
appropriately when spoken to, has turned out t~ be
extremely difficult. It is so difficuit that we can
now conflidently predict that It will he several
decades before fully natural, free flowlng
conversation can tawe place between people and
machines. Only now are we beginning to develop
systems that perform the task in an acceptable way.
though In certaln restricted areas ccnvarsation with
computers lz, of course, aiready wlith us.

The scenartn of a conversatlonal system with a
machine requires us to plicture using a computer to
replace one of a pair of human beings speaking to
one another; that i{s, using the machine to simulate
the behaviour involved in carrying out one sida of
the conversation. So we can hegin by examining In
general terms wvhat it is that a persoa does durling
the communicaticn process.

On the surface, what happens lnooks simple
enough: when someone ls spoken to, the immediate
response ls to speak back, enabling information to
fiow back and forth between the two speakers. We
can mndel this behaviour as consisting of three
separate components:

(1)

Hearing the message or question;

(2} Thinkling about how to tesponds

(3) Speaking the response.

Hearling is in fact a twn-stage process. The
speech signal enters the ear and almost Immediately
a complex acoustic analysis takes place In the Inner
ear. This is a passive proress lnvolving no thought
on the part of the listener. The results of the
analysis are sent to the hraln whare, In a second
stage, cognitive processing takes piace to further
refine the analysls and to “1ahbal” the data as
particular speech sounds or words,

Before any responss to the per~ejved signal can
be generated, cognitlve processes must take place
which result in the listener's understanding af what
has just heen heard. Only when the message has heen
understood can the listenwr compose a suitable
response.

Two stages are Involved in speaking the
response. Pirst, the message needs t- be en-nlad
iingulsticallys thought ls tirned Into language as
preparations are made to adjust the speech organs to
produce the approprlate acoustic signal. Second, a
quite complex process of neuromuscular control s
brought into play to make sure Lhat lungs, vocal

cords, tongue, lips and so forth are organlzel to

produce the right scunds at the right time.

These processes ire repeated over and over by
each participant in the conversation as the exchange
of information unrolls.

The basl~ idea of replacing cne human beling by
a machine is simple ennugh: programs replace in
turn the three stages of the human pro-ress being
simulated. The flirst sraqge is parallel to the
hearing process. A microphone ploks up the speech
signal and a pragram sirulates the ear's analysls of
the acoustic sigrai. The resuits of this anaiysis
are processed by a secnd program which cornducts the
iabeiling task: the acoustic signal Is ldentified
as containing particular speach sounds which i
combinatlon represent {~lividual warda. The stage
is usuaily called ~automatlic speech :ecagnition®.

The rext stage in the sim:latica is tn copy the
human process of unlderstanding the messaje content
»f the speech just recelved. we call this “"speech
understanding”, and 1t is by far the mast difficate
pait of the system in whirh to achieve satisfactory
resuits. Penple unierstand speech In the context
of their arcumulated experience of the world.
Obviously, tn nut such knowledje into a computer s
a vast, if not impnssibie, task. In practice ways
are found of getting arournd the prohlem, usually hy
restricting the area of conversation as much as
possible 35 that the contexts the computer must krnw
tao interpret the Informaticn are narrcowed down to a
manageahle size. The processes involved are studled
within the fleld of artificlal intelligenca, whi-h
here means simuiating the cognitive behavicur of
people.

On~e the computer has understord what has been
said to it, [t is akle to formuiate a respanse whirh
must tnen be shoken. Speech synthesis forms the
final stage of the proress. A program takes the
tirguistically encnded response and, mimicking the
way a human being produces an acnustic signal,
produces speech tninugh a loudspeaker.

Experience and labelling
The mnst difflicult part of getting computers te
hold conversatiscne with penple {s the simulatinn of
the cngnitive processing invoived in understanding
what the person has sald and In formulating an
appropriare response. The reason for this is that
speech signals Ao not contaln within themselves ali
the information needed for thelr understanding. Take
the simple sentecce "it's warm today”. Spoken during
the winter this might mean ‘hat the terperature has
risen to 10 degrees, hut apnken at the height nof
sumrer it might well mean that tha temperature has
teached 25 dagrees. Himan Feings talking to ona
ananthe: know wnether i+ 19 winter Ar summer; the
compriter does ant. All of us have spent nur
litetimes acqulring surh Informstian which we 3e
every rime wo interprat what is sa!d to us. The
problem 1s how to glva the computer Just the right
“esparience” to be able to put what It hears Into
contaxt and reach an underscanding of the massage.

But even If we are able to l!mit the topic of
conversatirn in such a way that the computaer stands
some chance of understanding what i« sald to jt,
there is alsn the Alfficult task of converting the
sourd 1t hasrs Into the sentences 1t must
understand. The first Jllustration shows tle
acoustic signal of the spoken sentence "it's a hilack
cat®. In the vaveform, time runs from left to 1:ght
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and tt s easy to spot, by iooking at the way in hasis of good apesch synthesis, ard su.ccess Jepends
which the amplitude of the tracing changes, the arcurate:y generating the !'ifferent types of
individunl woris in the sentence. lLabelling this blurering, as shown ty the fizst asnd thicd
signat Is a0t at ati difficule recause 3t 19 filustratisna.
natiraily segrtented. It conslists of alternating
crnsnnants (without icud vorcsl cord vihrat iae) and Conysrsations with computers wlil te n success
vowels (with lcod wocal cord wihration). It te the cnly when everything !s as natural as belwveen two
alternation which results In the widening an? Buman bei:gs. Fach of the stages das.ribed above
narrowiag of the trace. The serond illustration can now be aceomplished with varying dejrees ot
shows tha ac-ustic ansiysis the computer performs wecess, and we have cnmplete aystems in operation
on the aars sentence, producing a kind of =map of the froaratary.  Put they are unnatueal in that,
the tnuer details of the siqaal. Cre agaln the fr example, *he compuater cannol detect the
toandaries betweern the words ate easltly detected. subtlet les hidden within human speech nor repreddu e
. them when it speaks. These subtletles largely
Senter "oy are rarely this 233y to segment, cemmienicate peoples” attirudes, feeallnge or
howeter. In 'he third pliture &» see the wavelfom emationg,  We an say the simple word “hell.® in
of the senteace “How are youl®. Althkcagh in the such a way that it communicates how plersel ve are
¢ spelting of this sentence we ses crthographi: to see scmecne; or how relleved we are they have
consanan's and vowels alternatiug, rthe parti-uclar shown Wp:  or how angry we are: or taov serprised,
consorants here (W, r, y) ate spoken fr wuch the and s~ an. Fesearch is wel! under way to deternine
same vy as we fpeak vowels.  The restlt is oa $ust hew a pers.n commanicates such én-tive
blurring tojether of the words, making It almost suhtieties in speech, and how these can be detected
impossitle to spet the beundyrles botween them.  I€ and teproduced by the computer. Preliminary
we iook at the final lllustryzion, which ts the resuits af incorporating this research inton our
analyse?t versicn of the same sentence, we can see coaversational simuiations show naturalress t- ‘e
that the seamentatisn of the Individial scands and conalderably Impooved,
wagds that make up the phrase ts by 1o rerns
chbwineg, It wiil te some time [eloce holding what seems
A ,ilte naturai conversatisn witnh a computer will
Synth:sizic} the response te a «commain everyday occurrence.  But already
cemputers that understand us and can respond by
The easleart companent of the syster is the speaking back are heglaning to make their
synthests 2 the ressage the computer has generatel appaearance. In certain rest:icted sieas, such as
in resy-inse to. whar it has hear?, Assuming tne fnformation services avalialle aver the telephone,
pretiems oof the earlliar stages have haesa cvercome experimental systecss are already In use. Danking
a.xd that rhe cotruter has formolated Shat it wants transactions ail alrline time rabhle services are
to say, the response must new he spaken. In some the flrst nf such systems becoming avallabie, and
sense the 1ask here i3 the njppneite of the a3 we improve the ronversaticra. tilities of the
lateilling ~ne;  the computer has qganerated tne compaiter we shall eee a rapld expansinn ~f
right labei: and arranged the words to ferm a interactinn hetween human belings and computers, nnt
sentence, ard now the acoustic signai has to Le using keytoards ard screens but natural sounding
qesaratea.  The bullding blncks used to form the speech.  (Published by the Cantral d{fice of
sfaxen gsentence are individual sounds bat, as we Infermat fon, Hercules Road, Londan SEL 7000 and
saw atave, peaple A nat speak seqiences of ~ttatnalile threough any Aritish Fmbassy, High
isniated s unds. They run them trgether. Riurring Cammissinn or Consulate. Printed in the UK for
the baoumndaries between speech segments forms the HMSO DA, AG32107R1266.)
Acouatic rignal of the aentence “it's a black cat 7 1t is eacy ta spot the individwal words
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Acoustic annlysis hy computers of the sentence in the firat illustration. I thia, a kind of map of the inner details of the signal, the
boundarien hetween the words are atill eaaily detected.

Waveform of the sentence “How are you?™ Becanae the consonants are apoken in much
the same way as we apeak vowels, the words are hlurred together.
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Analyeed version of the waveform in the previous illustration. For this phrace the segmentation of individual soundsand wardeishy
no meana obvious.

Manning the unmanned factory not lived up to the initial optimism of nany
Karl-H, PBEL* automation equipment and aystem suppllers,
englneering researchers and management s -ategists,
There is a groving body of oplinion, supported The "factory of the future* described by Cit
by case studies and research, that industry is at advocates in the englineering profession remarns
the threshnld of a new era in manufacturing. Many largely a figment of the imagination, despite a few
believe that computer-integrated manufacturing (CIiM) science-fiction-type realizations. And even staunch
will transform the world of work beyond technocrats readily admit that Industry is a long
recognition. However, there Is also much evidence way from realizing the full potentlial of CIM,
of fallures following the introduction of this new although partial solutions such as flexible
technolngy - even though companies seldom care to manufacturing systems, automatic materials handl ing,
advertise thelir fallures. Has the CIM concept the computer-aided design, and computer .umerical
potential for Introducing tar-reaching qualitative control (CNC) of machine tools have made much
changes in manufacturing? And what can we promising headway. “Islands nf asutomation® have
reasonably expect to happen to the men znd women thus heen created in many plants, but Jinking them
employerd there? A preliminary answer to these together is clearly not an easy task. Some CIM
questions, emphasizing the key role of the human systems set up as demonstration or pilot projects
factor in the application of the new technology, is illustrate this new approach to manufacturing, but

attempted here. they are usually very costiy and isnlated

exp2riments removed from the real world of

The CIM concept 1/ seems rational and sensible, production, The installation of operational CIM
and appeals to the tidy mind. It satlsfles the systems In industry §is In Inverse proportion to the
quest of the englineer to create order out of chaos. talk about it. Should we, therefore, regard CIM as
It is reassuring to the manager looking for a2 dead-end, a fading (ad or a technocrat's
efficient means of controlling the production pipe dream of the manufacturing paradise?
process. Why ls it then that the reallz2ation of
projects runs into so much difficulty in practice? The soclo-economic perspective
Are expectations set too high? Even allowing for
the fact that CIM can be Iintroduced only step by The CIM concept has evolved in the highly
step, that it requires considerable comput ing power Industrialized countries characterized by
and the mastering of complex system architectures significant capital accumuiation, high labour costs,
and software developments, and that dlifferent a8 30lid and wide sclentific and technological base,
production processes need different CIM systems and a well-developed social and economic
(l.e., they must be tailor-made), It Is obvious by infrastructure. It owves its birth to rapid advances
now that the practical results achlieved so far have in computer and Information technotogy. Pllot

projects and accompanying research to put the
. concept into practice In manufacturing have been
concentratad in Japan, the nited States and some
¢ International Labour Office. industrially advanced Ruropean countries. However,




there are considerable differences in the approaches
adopted, which tend to be a response tr the specific
socin eransmic situation, the Industrial traditions
and the factor endowment of the country or
enterprise concerned.

The human centred versus the techncwenteic
approach

The different approaches may be bhroken down
egsentially into twa: the “technacentric® approach
aad the “human centred™ approach. Ko industriai
sciety has a monopoly of one or the other, and they
frequently exist side by slde, though ~ne or the
other may *end to predominate. The foll-wing
anaiysls of the main features of these approaches,
which deces not gn into thelr historical roots,
should re seen in this perspective.

in the linited States the so-called
technvrantric approach fs found in fts purest form,
1t has cften servedl as a molel for enterprises in
other countries. 20 It constlitutes an attempt
graduaily to reduce Luran intervention In the
production process t~ a minlmam andt to design
systers flexiltlie erno:gh to react rapidly to changing
myrket demand for high-quality products. Workers
and rechniclans on the shp fioor are tygplcally seen
as unpredictanlie, trouhlesome and unreliatle elements

capable of disturting the produ-tion and iaformation

finw, which 1s best controllied centrally through
cerpaters,  The “unmanred factory™ is the ultimate
gaal. Only a residual role Is assigued to workers,

whose skiils are supp-sed ta bhe in-wrpnrated
gradually and progreasively inteo the machines. The
technocentric apprea-h, it Is hoped, will halt the
continuing erosion of American maaulacturing

kniew how and beip Industry to cegain its lost
superlinrity and competitiveness in world markets.
Iinvestment in capital intensive and sophisticated
technnlogy (3~me have Jubbed this the *mounshot”
Appioach) s thas experted 1o avercrme & decp seated
structural prebilem,  Since Amerlcan manufacturers
produce for a vast and hamogenenus home market, they
can concentrate on larqge valume products and (alisly
big batrhes In corponent manufacturing. The
tesulting production process is relatively Inflesible
even when flexible manufa~turing systems and
rachining cells are used., The central englineering
chalienge 1a sald to cansist In arriving at
continuous flow production of large varjetlies of
products and components wlthnut murh wnrk -in
pengress, (.e., without [d1ing rapital; this would
ensure hlgh productivity and adequate returns.

Human skills play a minor role In this scenarin.
Such “sclentific management® would he carryling
Taylorism or Fordlsm oiliginally based on the
principle of using vast ponls of unskilied and

semi sklillied [abour to its vltimate extreme since
the Increasingly sophlsticated machinery Is supposed
to make human skills dispensable. Traditinnally
adversarial industrial relatlons and a low level

ot worker commlitment and lnyalty relnforce this
attitude. The technical offlre manned by
professional engineers and techniclans increasingly
hecnmes the repository of productinn know how to the
detriment of production workers.

Carried to its extreme this approach has proved
not to work very well or to function satisfaceorily
only at excessively high ~ost. For Instance, it has
baen found that flexihle manufacturing systems
installed in the United States have often performed
worse than conventinnal technology. The relevance
nf the technncentric approach for the future of
manufacturing therefore sesms questionable. 3/ It
may prove to he a dead end because of an essentlial
flaws there Is mourting evidence that proper and

54

cont inuncus npecation of the type of flexible
automatinon that is central tn CIM systems can be
ensured only by highly qualified and motivated
workers able ta cope with the relatlively frequent
hreaykdowns of such complex and saphliaticated
equipment and with software prolilems - and there are
persistent complaints that the specific skille
needed far *high tech® manufactuting are scarce cr
aimply not avallalbile. At any rate, there is
qenerally a loag learning and running in perlad,
with uncertaln future returns as a rtesult of
excessive reliance on unproven technoloygy.

The Japanese approach to CIM i{s based on a
different ratinnale. Companies Introducing advanced
and flexible automation systems can rely on a hignly
qualified, versatile and loyal workforce. Instead
of progressing in the techrolagical fieid by giant
leaps they prefer to make yradual improvements in
the production process and in quality, frequently
inttiated by motivated englreers, technicr tans and
wirners on the shop floor. The wide aloption of the
quaiity clrcle movement Is cnly one manifestatinn ~f
this. Emphasis is on preoduct quaiiry and product ion
scheduling (l.e., just-in-time production anrd
electronic ordering of materials and components).
Cerpared with the outstanding manufacturing skills
evident In the extensive application of industrizl
tchots, the integratinn of the infarmation flow
through compiters is less developed owing to gaps
and difficulties in software deveiopment. The rogt
fievitble element in the system is, In fact, the
people who make Lt wark., Moreover, most companies
operating such systems ternd to serve large lo-al and
export markets and therefore produce faltly latae
series, althoigh the fiexiblilty of the equipment is
more fully uttlized than in America. manufa-turing
thanks to a highly gualified workforce, The
strength of this approach, which is facilitated by a
co operative lndustrial telations climate, |s
apparent In diversified high quality mass praduction.

Manufacturers rater.nq; for relatively svall,
heterogenecus or speciaiized domestlc or exprrt
markets demanding high qualirty components and
customized products, as is largely the case in
Europe, have heen inclined to rely on annther
strategy In Introducing CIM. Owing to the high
investments required and the often limited capital
hase, they usually opt for a cautious, pragmatic and
qradual anproach rather than adopting the whole
panoply of CIM at once. The rentrepierce of
manufacturing has 1emained, by and large, the
skilled and highly skilled craftaman and technicfan.
Although Taylorlsm made some inroads in Furopean
manufacturing, particulariy In the autemobile and
consumer durahles industries, It never replaced
skiil based production in medium  and saali scale
anterprises in the caplital gonds sector where an
extreme dlvision of labour is not feasible.
Puterprises competing in narrow markets have always
had tn be flexihble and Innovative to survive. The
new computerized flexible and integrated automation
equipment Is primarijy seen as an Improved tool In
the hands of a skilled and versatile workforce
serving to enhance existing knov how and to permit
greater flexibliity, higher produrtivity, better
product quality and shorter delivery times. It is
not regarded as a solution for all production
problems, but as an effectlve prop in gaining a
market share. Such enterprises also tend to make a
sustalned effort to retrain thelr staff. Moreover,

the lesser emphasis on division of work allows them
to assign broader responsibilities to the vorkers
according to thelr qualifications and consequently
permits more flexible forms of managerial control and
work organization, including teamwork and imaginative

Y

applications nf CIM using avaiiable skills.




Impac. on employment

There ls encnuraging evidence that by and large
the agjyregate level of employment In Inlustrial
socletles Is not greacly affected hy the Introluction
of new technologles. The lcng term trend of
declining manufacturing employment observed In
Industrialized countries Is cectalnly continulng,
awing parctly to techanloglcal innovarions that
eliminate unsikilied work (and may also accentuate
labnur market segmentation}. However, on the wvhole,
job dlaplacement and redeployment of workers in the
irnovat fan and rationalizatlon pracess appear to
balance cut, ard vhetre techaological change is
accompanlied by strong econamic s.owth, expanding
mitkets and new investments, i- even tenis to
irduce pnsitive employment e€ffects through the
rezitalization of the econemy. Japan's te--hnnlogy
drive and growth pattern are a case in polint.
However, 1t wauid certainly he vatn to pin
evaggerated hopes on the spin off effe-ts of CIM and
other advan-ed technologles In creating employment.
“Reindasreializatlion through high technslogy”® is
certainly a misleaiing concept. 5’ Only a very
small prepoartion of the iabnur farce In the highiy
industriallze countries toughly 2 to S per cent -
1re enqgaged in this advanced sector and, If past
trends ard sxperlience are any gulde, the proporting
will rise cnly slowiy in future, If at all.

The manajecrial and organizatlonal perspectlive

CiM: The end nf chaos ot its beginning?
Management attitudes ahbout how to cope with
CIM vary. In part they mirror the natinnal
fdlosyncracies and different industrial backgrouands
evoked ahove. Thus the technocentric approach
results In management strategies that negiect or
underrate the human factor In production. Thia
tendeancy is frequently aggravated by short term
profit cnnsidarations, which are one of the maj~r
stumbling blockas to sound technology planning and
maragement . The introduction of CIM requires
long term strategic thinking. FProm the managerial
point of view it Is essentislly an organizatlional
quandary: how tn create order out of potential
chaos. Fjuiprent needs to be carefully selected and
compatibllity ensured. However, the fundamental
prchlem §s how to reshape existing production
processes. alter organizational boundaries and make
them rarmeable, This requires redasigning the
information ant data flow to foster derentralized
decision making. The difficulties involved In
arcomplishing this In exlsting organizations shoutd
not he underestimated.

At the sane time, the Introduction of CIX may
well act as an antidnta to pnor management
practicas. This Is where the human factor comes
in. TIndustrial case studles and experience
accumuiated so far clearly trdlcate that a pragmatic
management approach that advances step by stap,
ballds up tha skills, reaponsibility and motivatiog
of the workforce., invests In the peopla whkn are to
nperate the system anJd relles on the human fartnr to
make jt flexlble, has conslstently paid off hest.

The conviction that this ls really the rase
seems tn bhe lacking In many management clrcles,
otherwise a more systematic And consistent effort
wiould be made to enhance the human fartor. At ali
eventy, It has heen found that In general CIM ls not
Introduced primartly to “humanize® wock. The
motives and expectations of management have to do
mostly with inventory reduction, qreater
transparency of the organization, reduction of lead
time, clnser adherence to desdlines, saving nf
personnel, qreater marketing flexibility, increased
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capacity use, higher product quality or the need to
keep up with technologlical developments - all leading
to higher productivity. PRetter working condlti.ng
tend to be a seconlary consideration and to be
regarde} as a rather acclidental by product. 6, In
fart, wirking conditions may even be neqlected or
qrow worse, particulariy where autcmated machinery
is used to impose an accelerated pace of work, where
cily residual tasks are entrusted to workers or
wtere the newv tasks created hy computerization
Livolve a higher Jegrtee of stress.

A nev manajemeat style

A management style that allows producticon
personnel greater autonnmy may well mean a break
with established principles ani thus be seen as a
threat tn vested laterests and the power structure
in an organizatinn. Although it is not surprising
that as a rule everythling s done to avold such
~lashes, it is in fart possible to switch to new
terhnnlngy withnut making fundamental organizational
changes, and tn keep estahblished divisions and
hierarchies In place. However, information
technnlngies can also be used, where vested
Interests oppnte restructuring, to institutionallize
and aven reinforce (ueffective and counterproductive
management practices such as excessive centralizatlion
of declision making nr abusive monlitaring of
indlviduala. This ts, of —curse, costliy and leads
to medlocre results while prolonging the lir: of
nrganizational dinosaurs.

The successful Intrnductinn of CIM requires a
clear strategy that has the backinj of both senior
management Ard the rank and flle. Obviously nothing
msch ran be Anne without the consistent support of
tnp management; however, the stumbling block may
prove tno be middle management who stand to lose part
of thelr influence when established hlierarchies are
Alsmantled and all needed Information is avallable
directly "on line” tn all participants in the
productinn process. This shews the need for
top lavel terhnonlojgy management, a function
fiequently neglected because leqal, financial and
marketing aspects tend to dominate de~lalon makling
at the top. It is nant enough tn let middle
management acquire nev technonlogy and then to resnrt
tr crisls management at the top when bottlenecks
nccur in the organization or the middle managers
Iack the necessary skills for handling the
technolingy.

Some commentators have In fact traced existing
firoblems to the lack of managerisl competence. 1/
Managers' knowledge of advanced manufacturing .
systems is frequently ilmited even when they have
recelved a technical adication or are profeasional
engineers. Owing to the fast advances heing made in
manufacturlng technology, and espe~ially information

technnlogy, the professicnal knnwledge and < xperlence

that managers have acquired capidiy become obeolete
uniess they are constantly expnsad to shop flnnr
exparience. Consequently, pntential users of
antomation equipment, oftan fearing that they will
not be ahie tn muatar and constantly update tha
know how needed for nperating the equipment, fall
back nn sutside consultants and equlipment

suppliecs. They naturally tread carefuily in
urknown tetritory and avold [ncalculable risks,

Managers are also under pressure to justify the
high capital expendliture tequited for Implementing
CIM. By the standards nf a short term return on
investment (ROI) apptoach, tha financial feasibility
of mnet CIM projects I8 doubtful dsaplte the
hypothetical long term econnmlc advantages outlined
abnve., TIn fact, therm ate nc yenerally agreed
methnds for making rellable cost-benefit analyses of
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CIM, and the cost of full srale "IN Imphlemantarinn
is often considered vta be prohibitive, especially
when the cnst of tallnring the s eten to the
enterprise’s specific uses ls added to the ecosr nt
the equipment. It is alse feared that CIM will be
tnefficient te use and expensive tn matntaln bacause
technical change will constantly req:ire tne
teplacement of parts f the system, hy definitlon
not an easy jnh in an !ntejrated pry-kags. To this
shonld he added thar In present flexitle
manufacturing systems flved cneta
70 per cent of the tntal autlay.
fndicatlion nf the high risiks that

congtiture ahnogt
This is nne

manajement takes

when Installling CIM,
There {s, ~f rourse, the nther sile nf the
coin: the risks are bajanced by opportunitlies If

the expested aron~mle benefits of CIM materialize.
Miyreover, in the years ahead the capital nutlay
tejiired is bnund tn Aecresse as ~heyper systems
come ~n the market. It has als~ heon estimated that
TIM plants .-~uld break even at 30 ta 35S per cent of
capacity utilization as against £5 to 70 per cent in
the case nf convenrtlional piants.

Introducl.g CIM: A strategic cde-lsion

Costs are oot the snly element to te considered
in maklng the strateglec declalon to Introdace CIM.

A responsihle and forvard lonking maragamaent may

well cenclude that the campany ~vranct aff-rd vn te
left tehind in the terhnclogy ra e an' rhar fr mgst
meat resvearch and Jdevelcpment exper.litures {-r

prr-ess technalegy and
remaln competitive

investren® in
fn the lnng rer.
Aeperis an the specific gituatin.
T it is desided to interdure CIH,
essenrtial task in implementing tie
veroama Sroganizaticnal resistance to the ~harqge,
from the shap floor through atl layers of the
organizarion., To strearline an arqginization and
make it sairatie for JIM may be a ~omsiderable
cnhallenge tur may wall be the affort.  Tne
findirgs ~f a of suatveys this
point: marufacturers whe have introduced advanced
rantifacr i ing systems attribute between 40 and
10 per cent of the total improvement achieved to
organizational charges. In other wnrds, the rmain
tenefit does net necessarily stem from sophisticated
and inteqrated technningy itself biut frem the reform
~Af managerent ant! prodaction practices and from a
acd efficlent ¢ syrizaricon, B

CiM in order
tlea:rl,, much

the enterprisa,

to

manygemernt t g
systen s tn

up

worth

numter COrcyT on

mage transpyrent

The humarn and social perspective
The indispensable human factot
If we arrept that

A technarentric approach to

CIM would Le Inefficlent and counterpradoective §t
frllnws that we mast rec gnize the key r1ole nf the
human factor, The Alfficalr part is to avsign a

teally effective function %o the people
help them master
tn the full

involved, tn
the productinng process and utliize
their knowledqge, capablilities and skills.

It Is Impartant to Inok at the patentlal
weaknesses and strengths of the human factor In a
CIM environment. Human helngs involved fn the
production process are apt to make mistakes,
particularly when they are under physical or
payrhnlngicral stress, HNolse or had lighting can
lead to fatlgura, The rate of errnr also grows with
information nverload. JSurvey flndings show that 70
to 90 per cent of the fallures of technical systams
are due to faulty human lnterventinng or syatem
design. Human helngs 4o not always concentrate
fully on thelr warks they somatimes rome tn wrnng
concinglinng or fall tn act when they should. Their
Should the

hehaviour at work can he unpredictahle.

himan heling thetafore he banlshed from the
preo-duction procees?

There i3 cleariy a vide range nf tasks and
funrtlons that ars best done by machines, industrial
tabats and computers. The Improvement of sensors
and actuators makes roboats and other proaduction
equipment more versatile, rapld and exact than humin
beings. S me jons carn he done far mrre eofficliantly
and reliably by infarmation systems and compaters.
This i3 particularly the case of raostine functione
sach as data collection and statisrical arnalysis as
wvell as mary surveyinj and contrnal functinons that
serve as the hasis for autematic process and quaiity
coatrol in praduction. Hence the execution of an
inrrreasing rumhear of spectallzed functinne can no
doubt be transferred to machines and computers.
are therefnte farced with a growing cempliexity cf
such technical systems.

we

As sush systems bacore mare complies,
they alsn tend ro he less fall safe. In

break dawn frequentiy,

hrwever,
fact, they
an? the «nst nf surk
Freakdruns ls high., Thay can he perfe-ted or
tepalred rut thils repilres skilled human
interventinn an? means that the wnarkers responsitle
for *he cperation have to make cholces and dec-tsicus
that n~ technjral system can make for them. Quick
Intetventinn hased nn experlience and a ki~wleige «f
the system's limits s often regqulired. nespi‘e
thelr shnrt- amings, tuman Lelngs are thus
inlispensat.le for ar opti=al and officlent use of
aut-mated egulfment. The qualifiel?, mitivated and
experienced worker famillar with the system can oo pe
with unrertainty ant assess situyatinus, find and
interpret faults rapitdly and crrrec~t then.
Judemert backed up Ly technical knowledge and
experience, urnderstanding Af the system and .-cmmon
acse e a human quality that cannat
computers or artificial
foreseerble future.

te reptaced by
intelligence in the
Tn CIM systems michinas and
computers may well take over most rant ine and
physi--al tasks but they dn not relieve the pesple
invalved frem thinking, critical decisi~n making and
tespansibility.

The deslign of CIM systems

Since tl . human fartor cannat he replaced §tr s
easentlal tn Jdesign and plan CIM systems in 3uch a
way that those warking on them can do thelr j7b in
the hest possaihle conditions and can effetive -
appiy thel: emplirical knewledge. This means, “icst
of aii, that they muert nnt be made torally ant
helplesaly dojendent ~<n the system. Siuch depe:denc-e
could have sericus - csequences when system errers
cannnt bhe carrected in good time. It alsn limits
inltiative, impravizatinn and creativity,
fosters blind reliance on routine which In turn
makes the systems, and consequently the enterprise,
vylnerable., Overdependence on sy7stems and machines
has ont only caused disasters In nuclear and
chemical Induatries but has also prodiuced parhaps
less spectarular, but none the less very costly,
fallures In avtomated production, wWorkers employed
In "human centred® CIM systems shonld be able ton
intervene in the production process in nrder to
optimize 1t, This means that the system must allow
shop flnor programming of CNC eruipment on the hasis
of indlcations provided by and discussed with the
dasign office. The Implementat In: of such
nrganlizatinnal principles presupprses the
avaiiablility of appropriate man/macrhine interfares
and softwata. An eaxample Is a portable slectronic
aketch pad whicrh designers can use to discuss thelir
ideas with shop flonr personnel, thus helping to
nvercnme thelr noatorlous Alvorre arcentuated hy
romputer aided design from the realities and
constraints of the producting proress, 9/

and
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Ansther nroblem rhat has to be botoe o miod is
theze tends to Le a greater physi. distance
between the ne:aannel aperating or suparvisteg the
equipment ttself . Miuch
visual an! mandal controal bas been teplacel by
sensors that rrwasmit data *o screeas and Jdata
bases. The w.orker has before him control daty at
his work staticon, direct tousn with the
production process which often can anly be monitared
from A It has toaed that
distanes from the process may make Juiok rentiom
and the wrrection or coapensation f system fauits
mere i€l gl because warnings emitted by the

ey sten can he misinterpreted or nejlacied a0}
wigkers foir the proress.
*hat the process sust be Jestgaed
transparently s . that {t is comprehensinie and
sufficiently arcessibie to the worker, withoot
rreating hazards, to allow him tn make the tequired
: Some research cocotacted ol the

that

aul the proadustion process

hut loses

econtrel roem. hern «:-h

1 <o the “feeling® This

means

1wien,

& oKnowiedge Sf macnivaes and marerials
experisned skilied workers (- ssess inlirtes
they devsiop a feeling, Aalmost a sivih sensa,
tells them what 18 wrong with a machire and how it
woirkts hest . This capacity is precicus and its
importasce for the smaoth tunning of advacced
mansfycluring systems should act
anderestimatei. (0

*hat
that

erpic s

thot

Le

In the technocentrle appraach bt
clearly a
knowledge
with ut
exerclse
fram lack

CIM there s
tortercy to incorporate most production
in*o the computer and expert systems
glving workers sufflclent opportunity o
skills skillis that may then waste away

af use. This car make producticn systems
very unwieldy and vuinerahle. It can aisn ercwde the
huran Wnowledge hase of tre enterprise to such an
estent as to put its future in Yespardy.

Morneer, there are siqgns that the
technaerentric appraach may lead to the disaffectinn
of the workfnrea Research fiadings in the
nirad Srates suggest thatl workérs in high
techningy Industries are less sarisficsd than
manfacturing workers because ~f more 1ijid ruies,
srricter discipline and clneer sunarvisi~r and
manitnring. 117 Such Aisaffer~rinn haa bLeen noted
parttrnlarly in the case of prediction workers whe,
feel threatened by de-skilling. Managemsnt
frequ~ntiv tends to Jeave the traubile shoting and
maintenanrce and repair of advanced systems to
speriaiizet scrvices and nat tn the cperators of
the equlpment, and thls neqglie~t of shop fionr
skills has led to A great Increase in peoductinn
dosn time. 12/ The ohulous sotution Is ta entrust
as much responsiblility foar maintenance as passibie
to suitably gualified workers nn the shop floor.

Sthar

The practical preblems of taking all these
aspects Intn acrount in desigaing CIM gystems and ot
making optimal use of the human factor must nnt he
underastimated even where such human centred systems
are tecrngnized as superinc. Thnugh by no means easy
tno organize, a multidisciplinary approach is
needed: managers and enqglinesrs responsible for
desligning the system should associate ergnnomists,
training spectalists and social sclentists in the
work., There are few tried methods of proreeding
since the terhancentric approach, which neglerts
ergnonnomics and saclal concerns, has pravalled ip ton
now. Mnreover, englineers and ergonnmists often tend
tn be a' cinss purpnses. This Is certainly a fieid
that requires further study. 13/

Skill requirements for Cim
The fnaregning ohservations imply that there

should be a rise In the level of skills of
shop -flonr wntkers, despite the fact that some of

thel: present akills will herome ohsolete and trends
towirds the divislon of labeour will be reversed.

CIM recquires ve:satile craftsmen and techniclans,
computer and software experts, mechant.tal and
cnmmunicat l.es engineers and, In general, people whe
undezstand o Juction methods and the system and ace
capwnie of handiing a grest deal of techanical
tnfae=ation and of taking declisions an the spot.
These reqguirements go far beyond simpile

rachine tending. There ts little
unskilled workers such as assemblers,
exchine Inaders and transpart wnrkers. M also
tedundant clezical wortkers engaged in
crdering parts and materiais and scheduling the
warklioand of marchines,

in CiM for
labourers,

teom

renders

Middle level
decrease cr

aynagertal
anderg s changes

jobs are alse bound to
in CiM systems hacaunse
of the goneral disseminaticn and free fiow of
informatinn, Thete tead to he fewer
lovels and demareartion lines,
o ocrdinating tasks.
anticijaring preplems,

hierarchical
And fewe:
The emphasis ta n planaing,
less formal commaniecat lons,
teamwrrk ard luteraction, and much less on gtving
Instructions. Fxcessive menitoring of warkers
{(whirh {s technically possibie) is best avoided
lieccause it cas antadgenize the very people neecded
rar the systems. There !s a new wnrid far team
irajership In CTM whirh requires from managers a
subtie cembinatinn of himan, conceptual anes
technical skills. 14/

to

tiew types of work organization

As many specialized johs are abyiitshed heraose
nf the redueed division of lahour, work orqganization
teinds towards the group pattern. Helatively
Aurtonsmnis grouns are nrganizead and their memhars
perform cemplement2ry tasks;  they must he versatile
enough tn handle a variety of {obs In ~rder ro keep
the system running smy:thly, and have the ability to
ro-oparare and to communicate beynanl narrow
techniral They are gliven scrme autonnmy
in the chalvce of tasks and In planning their work.
In this way exlsting qualifications ~an he used mnre
effiriently and mutual ~na- hing takes place. Surh
teamwork, If pr-.perly nrganized, in greater
job satisfaction.

bonndaries.

resuits

Howeunr, this antt of participative work
arganizatlan i by nn means an automatic outenme of
intraduring CIM. Management must conscinusly seek
tn rvercome ratdated, demntivating and unsuitahbie
hierarchical farms of nrganization, and this means
shed-ling old4 power relationsnips, whirh [s often a
painful process fraught with pitfalls. Those who
have a vested interest in malntaining the status quo
are usually in a strong pasition. However, it
should be some .omfort to management deciding to
base CIM an group technology that this type of
produrtinn {s usually less capital intensive than
full scale TIM since it |s less computerized and
requires less cratly softwace; the fact that many
decisions are taken on the shop floor Als) helps tn
make it flexible. Morenver, existing qualifications
of the wnrklnrce can narmally be used and fow new
nnes are tequited. There is alss a reducting of
thenughput time. 15/

Although the naw joh requirements in CIM
systoms are gradually becoming better knnwn, there
In still much uncertalnty about the nev nccupatinnal
safety and health hazacrds they may pose. It atands
to reasnn that physical risks are diminlshed herause
fewar vorkers are In direct contart with produrtion
aquipment and mnst production takes place without
direct human intervention. On the other hand, the




ymount ¢
tend to
accidents., It has
terminals can be

amd the

that

pace of work le usuaily faster
shift work gqreaster, hoth
increase fatique and the risk of
teen founl that w..rik arv

factora

campagter
very stressful, particuiarly in the case of
corputer aided desigr.  There recds to be sore
social isclation, with il of detrimental
effects.

also
its

A potentinliy vary serlaus prbles is that an
increasing rumter ~f [ey
to bhe raused by worm with tie
systems. warkers confronte! vith the expensive and
complex equir=ent often 3o .t feel up to the task
assigned vt ther and have 3y sense of teing [wert
to intervene in the protu-tion p ¥
acge responsible for running e, The cawbination of
great responsitility and insufficient qualificeticas
Y masrer the 1oh at hand or th intervens te
extrerely stres i, The stress may he agyjravated
by freqguant trear Launsg whi-h have to re repaired
gt A srate ! stress can jeat re
nervous anl physioal disorders and fs sald to affee
a dispreparricayte rumter of workers 1o advanced
manufa "turing systers. whils training and
ergonomically designed woerkplaces may holp to sodve
the probliem, (¢ can he aserted mare easliy tf system
desiGgners ensure from the outset that excessive
demanis are not placet rn systes users ani

<hos martie fisorders appear

ew yatomaged

~33

cess thyegn e

iy, eonstant

maintenar.e staff . At the same time, howeuer, the,
shorid not gyt the rpp.site evtrere and mike jobs
undemanting and monotonus, A fastor that als
CAuses stiess.

Ainrther cause far corn-~ern is the fact that work
with TIM is mrre sedertary than traditional
production work and re-julles mare rrainpower thar

rus~le, As machiues and rnhnts tace over materlals
and comprnents handling. physical activity is
greatly reiuced and this tos can e a8 serinus threat
to health. Countermeasu:es may well be needad.

A further cause of fatigue sud stress is the
o design of much cnmputer software. Mucre of §t
is not user friendly and is 11 adapted to acvual
warkpiare rejulrements. This can make mar marhine
interaction very difflcuit. “Cognitive® ergonomi.-s
addresses these problems. However, this is 3
reiatively new s.-lence and [mproements !n software
design that take into account research findings are
only slosiy forthooming.

System designers,
exclusively techkniral

whn usually have an

ar scleantifi.- background, tent
to wverloak such cnansidecations whea pianning the
instailations. However, it is then that preventive
measures must he taken, The Increase this Implies
in planning and investment rostses is Instgnificant
comparesd with the cost of rectifying erqgonamic
mistakes ance A system is lnstalled. 16/ The
princlipal ~hjective here shnuld ha the creatinng

of humans workling conditions, for only workers who
are treated first and foremnst as responsible
hiuman heings will be prepared tn commit themselves
to company qgoals. A definitinng of humane work

that is apposite to the new technolngy ls the
following:

Work 1a cailed humane if [t dnes nnt damage the
psycho physical health of the wnrker, dnes

ant impalr his paycrho saclal wvell being,
meets hls requirements and qualificarings,
allows him to axercise individual and/or
collective cnntrol over working conditions and
syatems of work, and 1s able to rontribute to
the development of his personality in

i jvating his potential and furthering his

. wnpetences. 171/
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The prejactation of the workforee tor CIM
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The impat of CIM cn industriai relatinns
it the real worid the transition to TiM
systems, even when they are well planneid and
prepaced, will rarely be accorplisned wirh-ur
creating tenslen or conflict., The warkloree has
Yod raasan to be wartled since there is ample
pvitonce tn siow tnat fts Interests may not be
sufriciently into acc, . nt or may simjly he
neylected.  Far too often lechaolegy is piaced
tofore peopie to cope with ce they can, without
hiyving been properly trained 1o nandle 1t o given a
say in its chal e, Seall that fail.
Work2ts fear piy josses ay a resultl of
overtime, reduniancy, fewer promation prespets amd
Tower minnlng levals, da-s«tiliag, greater srress,
mare jarensive shift work, Vnllvilial performince
monit oring by the computer system, and the straia of
having to adlngt tn unfamiliar working patterns,

taken

wonder S73t ems

reduce

Ry applying a strateqgy that pouts people Zirsl
ar-l seoks genuine consultatinn at a1l levels, such
fears can he overcame. The positlce aspects of
introducring advanced sy9temns and the new
npprrtunities they offer wiil e mire readily
acvepteds  these luclule safer and physicaliy iess
tacing jobs, enhanred Isarning ant training
apgp-rtunities, qreater iaaponsibliity and more
Interesting asslqgnme.ts, hatter remineratinn,
generally hetter wnrking rondlitions or greater
security in a more competitive enterprise. The
af new systems .an als~ bring down the rate of
at.senteslam. Innovations can, in fact, exert a
beneficial influence nn industrial relatinns if mare
emphasis s placed nn consultation at all levels and
less play ia glven to “the arragant expertise nf
techoniogists”,

{ob
use

The prslitive asperts can rarry the day only in
an atmnsphere of soclal dialogue and good will at
the eaterpriae level. Adversarial Industriai
relations might easily apel! the fallure onf CiM
projects.  Thelr success presupposes reconcllirg 1he

interests of management and workers and iIntroducing
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the
ving

flexihlility In work rules. Dlalogue be*ween
social partners is thus essentiat far ach:
product and process tnnovatlion and higher
productivity and flexihillty in manufaciuring.

There I3 evidence that fa an adversarinl climave of

industrial relatinns manxgement terds t.» resnrt to
an excessive diviston of labhnur as 2 means of
restricting the Infiuence of unions. [n such

citeumsttancas managesent avaids entrusting

blue collar workers with mire autoncmy and contral
(e.g., the programming of N toala) in arder to
circumuyent yules in enllective bargaining agreement
providing for the upqrndlnq of wotkers who are
assiqgned greater responsthilities. This situationg
hys the perverss «“fe~t that uynionizatinn -
it leads to resteictive and Inflexible w-rk rules
inhihits skiil arquisition by hiue ~onilar wnrkers
ard theic upgrading. 18/

wheneyer

A iarqge degree of consensus and oo nperation is
inleed necessary Lf CIM systems are to work
smoathly, thaugh this dres not exclude a resolute
defence of the workers” rights and interests. [t
must not he forgatten that highiy skilied workers
and technicians in Inteqrated manufacturing are in a
strong position and cannot easily be replaced.
Enterprises {nstalliing CIM depend on the quality andi
commitment of thelir workfnrce; qualitield personnei
are needed to maintain the creplex and costly
ejuipment and keep the system warking. Morenver,
advanced mynufacturing systems are vylnerabie tr
strikes by a small proporticn of the wirkfor-e, ani
responsinie minagement will therefare he well
advised to seek the social dlalngue and rollective
agreements needed to provide a proper framewnrk for
thelr operation. An unorganized woarkforce kept in
check by management prerngatives ant arhitrariness,.
subdued by authoritarian supervisinn and anti unilon
policies, cnuldl easily jenpardize the sucress of
CIM.  Industrial relations based nn mutual
confidenre and respect «ill be far mnre conducive t
suscess. [/

Hlnwever, 1t should alsn he torne
as hierarchical structures change and as middie
management is threatened hy CIM the tole of unioans
and workers' representatives in enterprises may be
weakened. Autonomnus groups of highly ,ualified
staff may he able tn exert a more dire-t influence
on the determinaticn of thelr working ronditinns and
thus feel lesas in need of unian representatinng and
intermediaries in thelir dealings with management.

in min! that

In entarprises Intenducing a CIM system, social
dialngue obvinusly cannot be limited to questions of
renuneratinn and heneflits., At any rate, payment-
by-re3ults systems may well have to be redesigned
since the success of the CIM system and higher
productivity depend essentially on the reduction of
down time of the automated equipment and not on the
cutput of individual machine operatnrs. The
dialogque will have to emhrarce uestions related to
the implemantation of the new terhnnlngy, su’h as
more flexihble woarking time arrangements, adjusting
working conditlions to teamwnrk and redeployment .

Outlook

At present there is little chanre of
teronciling divergent views on CIM. Many of
advantages or faults are in the eye of the
beholder. However, it is definitely not the
paAnacea that snme seem to scge in It for all
problems encountered in production, The promised
1and of total manufacturing Integration is still far
away, althoush an Increasing number of enterprises
appear to be entaged in an evolutionary process
towards §t.

its

Ar alt the intro-duction of CIM is a
risky urdertakling. 1f tt i9 to he succesaful the
flem s manufactueling argantzating and product
have t he reviewed wad ratinrnalizel. The pace of
tracsitinn will depent on the knoutedige,
qualifi-atines and abilities of the pianniug and
nperating seafl,

syent e,

T ange

I is a leading atje technalagy and its
intecdacrion requires long term strateqies, much
tecedrch and Adevelojme:t ard, prmasibiy, forgning
immodiate financial henafits. The s 3t essential
viement in such a strategy Is the prepyration of the
witkfarce for the tmpenilng changes. This requires
consuitation at all levels and & sysrtematic training
effact. To negiect the further trainiag of sraff is
tnevitably very «ostly in terms of machina down-time
ani scrap production.

All euperience gained so far speaks in favour
af a ~autious and gradaal approach in order nat to
ouverstret-h the assimilaring and learning ~apacity
of the workinrce with the negative results which
that implies. The fact cemains that the trenl
towards more manufacturing Integratinn Is bouand to
continue and scolentific advances will cantinue to
nffer solutions to outstanting techni-cal protlems.
CiM is mnst likely tn fall where it "r:.es tn
supplant essen*ial human qualities. The subhiugation
of penple trn machines and technical systems is
praving moce and more counterpraductive.  Instead, a
type of worik arganization is needed that enakles
and motisates people tn use thelr thenretical and
eapirical knowledqge and skills In mastering
ad:rancel means of producting and (nerating them
efficiently. CIM will be anly as gorrd as the people
in charge »nf it.

Are we heading in the wrang directinn?
Fuvidenr:e suggests that the Alfi{i. ulties and
complexities of Intraducing CIM on a large scale
were initially underestimatel. The technncentric
approach aiming at the “urmanned fartory® s now
questinned for a very gwx reason: so far it has
faiied to produce the expected results. This is
having a sohering effet on the unconditional
technocrats., There is prabakly nor just one type of
“factnty of the future® bhut many alternative
solutfons to manufacturing problems.

Will 'IM really spell the end of Taylorism? it
is definitely tno early to pronounce its methnds dead
and buried. Tayilorism will continue tn subsist in
mass production alongside dedlcated automatinn and
machinery and 30 will the corresponding hierarchical
stru~tures., Howvever, mass pr-iuction and market
dominance nf mass produced gonda are declining in
miny maaufacturing activities. The markets demand
differentiated, diversified and customized products,
entailing a need for small batch productinn.,  The
fiexihie automation offered by CIM can, If property
conceived, do the job.

Integrated manufarcturing systems are very
vulnecahle to disruption. Running them efficientiy
and, so far as possible. round the clock presuppnses
harmonious Industrial relations, since work
atnppages, gn slows nr other types of resistance
stemming from demntivating worv 'ag conditions can
cause majnr losses. The surcess of CIM, tharefnre,
presupposes mutual uaderstanding and o operation
hetween management and the workforce and its
representatives. while the Intraduction of even
well designed CIM systems s bound to cause
tensinns, it alsn offers new opportunities for
enhancing dlalogue and hreaking down barrlers

hetween the snclal partners - 8 chance not to be

missed,
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