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, We have r=ported in earlier issues on the Latin American Regional
- Microelectronics Network (REMLAC) which was established with the help of UNIDO at a
‘\flzetlng held in Venezuela in 1985. A preparatory assistance project financed by
_“the United Nations Development Programmse has now been agreed upon between ECLAC,

~ the UN Economic Commission for Latin America and the Caribbean, and UNIDO.
Internatisnal experts together with experts from REMLAC wmember countries will visit
national focal points and discuss with Governments concerned their interest and
actual participation in the REMLAC project. An effort will be made, in close
co-operatxon with ECLAC, the Governmments, agencies, enterprises, academic

institutions and communications media to move to the formulation of the final
programme.

July-September 1986

Dear Reader,

UNIDO has also been assisting the Fundacifén Instituto de Ingenierfa in
Venezuela in upgrading their capabilities in wmicroelectronics spplications and
strengthening their links with national and regional iudustry. At the request of
the Government of Trinidud and Tbbago ve will assist in organizing a2 national
wvorkshop on microelectronics early in 1987,

A three-year effort of the UNIDC secretariat in building up software
capahilities in developing countries has now reached a stage vhere international
co-operation can be promoted. Software production in developing countries will be
emphasized since it has hecome an industry that is an essential factor in the
growth of the economies of developing countries.

I wish to thank again all readers who have reacted to our mailing list survey
"by commenting on the content and format of the Monitor; please be assured thsat
each comment is considered and, if possible, taken into account, even if we cannot
reply individually to our readers. One complaint we receive frequently is that the
print is now too small; however, since we depend on the joint printing facilities
of the Vienna International Centre and gll documents are now created in the same
format, this is beyond our control. One serious complaint is that the Monitor
arrives with great delay at some overseas destinations since it is msiled by
surface post. We will be looking, therefore, into the possibility of subscribers
vho wish to do so, making a contrxgutxon to pay for sirmail and handling charges.
- We would be grcteful for an esrly indication of interest from those wishing to
participatc in any such scheme.
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Opinions oxprowed In this newsiesser do net nessessr Ny refisss e views of UN/DO.




: A second reminder mailing list questionnaire is attached to this issue;
qg!dreneec wvho are not confirmed will have to be removed from thé mailing list.

3 Since this issue will reach you at the turn of the year, let me conclude by
s wichiing you and your families a lhm New Year.

K. Venkatarasan
Senior Technical Adviser
Department for Industrial Promotion,
Consultations and Technology
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RECENT EVENTS
Sysposium o cutting edge techmologies

The Board om Science and Techmology (BOSTID) of
the U.S. National C il of K ch (Acadesy of
Sciemce) orgamized the third meeting in the series of
sysposis om microcomputers for developing countries
(the first two wvere held in Sri Lanke in 1984 awd
Mexico in 1985, respectively). This year's symposiuva
was beld in Lisbon, Portugal, J0 September -

3 October 1986 and focused on cutting edge
technologies such as artificial imtelligemce, uxpert
systems snd progress in hardware,

The syaposium was well attended: participants
from developing countries represented Brazil, India,
Mexico, Portugsl, Sri Lanke, Thailand ss well as
Zimbabwe. Wigh-level experts frowm such prestigious
institutes as MIT, Matiomal Institute of Heslth,
University of California, Michigam State University,
University of Csliformia, Humter College and
Wortheastern University lectured on latest
developments in the field. UNIDO was also
repcesented by a staff mesber of the Transfer of
Technology Division.

Iaternational symposium of fifth gemeration computer
systems

The Committee on Science and Techmology im
Developing Countries (COSTED), headquarters at the
Indisn Institute of Techwology, Madras and with
cegionsl secretariats in Kenya, Wigeris, Venesuvela
and Trinidad vill orgenize the above symposium to
be held in Madra: om 25-27 February 1987. The
conference will be preceded by two-day tutorials
in expert systems robotics on 23-24 February 1987.
It is planned to invite Professor E. Veigenbsum of
Stenford University, the 'grey eminen.e’ in
robotics resesich, to be the keynote speaker.
Further informstion may be obtsined from
Mr. T.V, Natsrajsn, Convener — 5C, 1 First Cross
Street, Remskrishns Nagar, Madras, $00 028,

Tel. £16 333, cables: BITEK.

Internstional Informatics A '87 Conference

This internstional conference is scheduled to be
held in Dallas, Texas, USA on 17-20 March 1987. It
will provide s forum for policymskers, techmical
people snd networkers to sxchange id=as and develop
plans of action for furthering informstics access.
Preceding and following the conference the
participsnts will be sccessible vis an internstional
electronic network ~ ECONET, on which the Monitor has
reported in earlier issues. The focus of the
conference vill not be theoretical but practicsl.
People from developing countries csn expect to lesrn
from the experience of othcrs how to gsin sccess to
electronics netvorks aml datsbases, snd technical
experts csn expect to learn the needs of current snd
potential users in develoging countries. The msin
speakers vwill address four sress: the idea of
informatics, internstional policies, technicsl
concerns snd users’ considerations. It is planned to
select 50 delegates (from the policy sres; the
technicsl sres; and the network user ares)., Fifty
per cent of the delegstes vill be chosen from
developing covatries. There will be mo tegistration
fee but delegates will be selacted based on their
degree of sctivity snd kncwledge in the field of
informetics. For more detsiled informatiom write to
Ssylor Reseorch Toumdation, 3500 Ceston, Dsllas,
Texss, 75246, USA,

1F1IP held 10th World Computer Comgress

The Internstional Federatiom of Inforwetios
Processing (IFIP) held the teath World Computer
Congress, s trieanial event, st Trimity College,
Dublin, Irelsand on 1-5 September 1586. The theme of
this year's congress was “Informatics - A Mew
Avaremess™. The technical progrseme comtaimed fowr
major streams: systes desige, component desigm,
applicstions, and informstics for developing
countries, covering tem techuicsl asreas. The session
on informatics in a developiag world discussed the
following topics: the informatics sector im
developing coumtries; imformation techmolegy policy
issuves in the developing coumtries; immovative
applications im support of developing cowmtries;
women, work and cowputerizstion; cam developing
countries coxpete iwm informatios techmology? amd
nor—-Latin and momn-alphsbetic scripts.

The proceedings of the congress will be
published by Morth Bollsad, P.0. Box 1991,
1000 BZ Amsterdaa, The Netherlands.

IFIP Comgress di Cin

Companies meed a theory of computer—integrated
wanufacturing (CIN) betore they csn implemeat it.
But vith scademics from Ewrope, Japan and the US
falling out over what CIM is, such s theory seems a
distant prospect.

Cultursl bias crept into the definitions of CIM
given during & session os Coutroversies in Computer
Integrated Manufacturing at IFIP 86, ia Dublin.

The pragmstic US view vas expressed by Professor
Theodore Williams of Purdue University, who sees CIM
as 8 collection of flexible manufacturing systems.
The Japanese view, expressed by Hiroyki Yoshikaws of
Tokyo University, is that CIM is a strategy. More
esoterically, Asbjorn Rolstadas of Trondheim
University, Norwvay, believes CIM is a philosophy.
Despite this divergence, the speskers sll agreed
that, slthough CIN systems should be fully sutomated,
they had to include some provisiom for direct human
involvement or intervenmtionm.

"Zetablishing rules for CIM is counter—
productive,” ssid Yoshikswa. "To> many rules will
wake msnufscturing systems inflexible. If you build
8 systes sround too msay procedures and rules, you
can’t change it quickly.” Yoshikava also suggested
that some aspects of msnufacturing could not be
computerised. "For exssple, drawings by themselves
are theoreticelly irsufficieat - operators nesd to be
able to understand the designer’s thinking to
isplement their designe,” he contended. This mesns
that transsitting design information electromically
could ispede the informstion flow. "In this respect
CIM involves the sutomstion of friendship,” explained
Yoshikawas. .

Willisms clasimed that, vhile academics continued
to debate the concept, CIM vas already in widespread
uvre, particularly in process industries like steel
ptoduction snd petrorhemicals. MNe srgued thst every
CIN! systes would heve to be turnkey: "Systeme wiil
be customiced to psrticular products snd plants but
they will be custowised through the softwsre.” Thie
would cut down the trainiag requirements of
iuplementing CIN syatems.

Rolstadss disagraed that CIM would give rise to
inflexibility. "The vhole point sdout CIN systems is




they will lower the cest of going to smaller batch
sizes by increasing flexibility of wanufacturing
systems. If you accept CIMN as a philosophy, you
shouldn't lose any flexibility.” He is also sgainst
the turnkey approach to imstalling CIN favoured by
Willisms. “CIM should be introduced step by step;
you should start to imtegrate with the equipment

you've got.”

Finding skilled manpower wvas a major hurdle in
every country, ssid Willisss. Most US manufacturing
companies did mot have the engineering staff te go it
slowe om CIM instellations. Skills shortages meant
CIM would not benefit smsller compsnier ac the
wowent, ssid Yoshikawa. ™Users will reed high level
skills, and there will be 2 burden on smaller
companies in sttracting staff to maintain the

systems.”

3ut Rolstadas said countries like Norway could
wot afford to go along with this view. "In Norway
67 per cent of companier have less than 20 esployees,
and they weed to apply CIM to stay competitive. As
susll compsaies cannot afford turnkey systems, they
have to use existing resources and develop the systes
graduslly. If you do :hat, then training is mot such
s problea.” Wil’iams argred that this type of
evolutionary spproach wvas wrong because problems
would only show themseives when the system vas

complete. (Cowputer Weekly, 18 September 1986)

U - cowputer training for DC's scientists

Microprocessor technology is rapidly changing
the economies of the industrislized natioms; it now
plays the basic role that steel and chemicals
technology did in bringing about the industrisl
revolution of the last century. But state-of-the-art
technology in this field is being developed only 1n a
few industrislized countries - a fact that threatens
to "lock out™ the Third World even further from the
benefits of the microelecironic revolution. The
United Nations University (UMU) ic sttempting to
ansver this challenge vith specisl training for
ucientists from developing countrics in applicacions
of micropr t 1ogy st centres of excellence
in various parts of the world, One such cantre is at
Trinity College in Ireland.

Ireland, which underwvent its own post-
independence experience only a few decsdes before
muchk of the Third World did eo, claims s special
affinity vith the problems of developing countries.
The finsncial support which the Irish Govermment is
giving the UW-Tr nity College project represence s
significant component of thst mstion's total snnual

development sid budget.

In the view of Professor F. GC. Foster, chairman
of the Systems Developwent Progrssme at Trinity
College and prcject co-ordinator of the UWU training
effort there, "informstion is the life-blood of the
wodern industrislized state. The systems supporting
modern society sre incressingly computer-besed, and
this is affecting the ways in which society is
evolving”,

There is, therefore, urgent need for the Third
World to build up its own capebilities in this field
and, in the process, to help develop s more
plurslistic base for science and technology scross
the globe. Developing ccuntries in particular need
to overcome the prevelent opinion thst only large-
scale, centralized mainfreme computere can do the job.

Computer technology has generslly been
transferred ss "black boxgs”, cosplete psckeges with
their secrete intact. The spplication of
wmicroprocessor technology, however, allows & more !

segmented transfer through mastery of the voderlying
scientific principles, and this understanding can de
built on through experience with both hardvare and
software. The concept of “mastering” is

fundsmenial; it does mot mean “push-button” traimieg
for users of microcomputers but, rather, raising
sciectific snd technologicel capabilities to the
level y for stasnding the techmnlogy,
using it, and innovating with it.

This is what the microprocessor training project
at Irinity College snd other similar UMU activities
in this field sre trying to do. Obviously, before
understanding of the latest advances in
communications and inf ion pr ing can
permeate the scientific estrblishment of the Third
World, it will require large-scale “in-country”™
training to meet projected needs. The UNU has chosen
to put priority on “training the trainers” by
educating the potential leaders and i ors from
developing countries; it is also investigating the
best methods of providing such traiming so there will
be 8 "multiplier effect”. ...

The Trinity College programme is one important
component of the UNWU's wicroprocessor training
activities and alszc uf the joint efforts to establish
- wiscoprocessor support unit at Addis Absbas
University. Another important comwponent is the
co—operation with the Internstiona) Centre for
Theoretical Physics in Trieste, ltaly, which has
support from the Italian Government. This
co~operation includes the organization of regional
training colleges in the Third World. Three have
been held so far: one in Colowbo, Sri Lankas (1983),
another in Bogotf, Colowbia (1985), and s third in
Beifei, China (Septesber !986). Further combined
training snd capacity-building activities have been
initiated with universaiies in Africs snd Latin
America snd an advanced joint research project in the
use of micro.omputer technology has been orgsnized
vith the University of Malaysia sand the Tunku Abdul
Rahman College in Kusla Lumpur, Malaysia.

(Development Forum, October 1386)
WV DEVELOPMMENTS

Nev developmernts in VLSI chips

Philips and its subsidiary Signetics introduced
s range of new developments in the fasily of VLSI
subsystem chips at the Philips/Signetics 68000 design
seminar held recently in Dublin.

This lstest development introduces & family of
chips vhich sre mote complex tkan the CPU :tself.
Some of the chips contain more than 100,000
transistors, and renge from dsts communications,
memory mansgement unite, direct mewory sccess, disk
controllers and VME system interface chips., All are
designed to meet future requirements in electromic
dats processing, telecommunicstions and dats
communications, industrisl and process comtrol,
consumer products snd military equipment.

In sdditior to $680C0 periphersl chips,
Philips/Signetice provides wicrocontrollers, CRT chip
sets and VME board level products. ... (Electronics
Report [Ireland], October 1986)

Parallel processing

It seeas the 1980s are to be known as the dacade
of the parallel computer. Vajor sdvances in both
chip end computer technology heve opened the door to
paralicliom fnr performence st s modest cost in 4
wide range of computing systems. Before conwidering
the various techniques veed let us first undervtand




why; for if, as is generally sgreed, programmsing
concurrent systems is mure complex than programming
sequentisl systems, the programmer certainly does not
need it. So vho does?

Systems desigoers need parallelism to iwocove
systems performance in an era wvhere the basic circuit
technology speed can no longer give the increase in
performance every five years that the user expects.
Technologists have run up against some fundamental
physical limitstions, which mesn that only
diminishing returns in speed of operation may be
expected from nev generations of iategrated circuits.

For exsmple, consider the iwprovements in basic
clock speed for a range of similar architectures
designed by Seymour Cray. The CDC 7600 in the late
19608 had a clock of 27.5 nanoseconds, but the
following generstions of machines (Cray 1 and Cray 2,
in 1975 aod 1985 respectively) have failed even to
double this clock rate every five years, as can be
seen with the Cray 2, which is clocked with s four
asnosecond cycle - about the time it takes for light
to travel from one end of your desk to the other.

Dependirg on the tranimission medium, electrical
signals do rather vorse. Although the trend has been
to more compact impl ations, and understandsbly
80, there are also other physical snd practicsl
constraints, which limit this shrinking process, in
areas such as fine line definition and power
dissipation, The solution has been to use relstively
slov but dease Very Large Scale Integration (VLSI)
chips and to increase performance by processing in
breadth. This use of fast "om chip”™ processing
combined with great brezedth, does lesd to problems.
In psrticular there is a loss of communication
bsndvidth between distant processors.

VLSI chip designers also need parallelisw, to
efficiently exploit the massive complexiry that is to
be found in these circuits. The gate, traditionally
the wessure of complexity of a system, is being
replaced in VLSI circuits by the wire, which is
sdding both delay and ares to integrated circuits.
Parallelism provides some solutions tn the problems
facing silicon designers, by introducing regularity
of structure a1 of interconnect.

Current VLSI circuits mey contsin around one
million srtefact and, in the near future, large
highly parsllel systems may well be constructed
enzirely in large ringle monolithic circuits. These
circuits msy well contain over one billion artefsct,
and without regulsr structure would be iwpossible to
design. i

There are only tvo fundsmentsl techniques for
expleiting parsllelism. It is also likely that most
parsliel computer designs vill exploit both.
However, vhat determines the differences between
parallel systems is the neture snd implemsntstion of
the control structure of s given system. Within the
limited scope of this srticle, ve can only explore
those concepts briefly. (More informstion cse be

found in Parsllel ﬁ?un by Hockney snd Jasshops,
published s Wilger.

If it takes one wan 10 dsys to build s house, how
long vould it teke 10 a3en to build the seme hcuse?
The nsive snswer of one day is an anslogy of the use
of replicetion in hardwvare. However, as vith this
exswple, the idesl mey be imposcible to schieve. To
f1lustrate this, follcv the snalogy further and
coasider what happens if the 10 wan are: o
brickleyer, s plasterer, a carp.nter, a plusher, an
electricion, s painter and so on. Although sowe
concurrenzy of operstion msy be possible, dependencies
way limit eowe teske to be performed in strict
spquence. To complete the snslogy, consider now wvhat

reduced to 10.

To summarise, replication ia vhere multiple
harduwere units are applied to the task. Thes: may be
identical units working on different partitions of
the problem, or specialised units sharing the various
operations which make up the task.

The same analogy casn illustrste the principle of
pipelining. Congider the strict sequence of tasks of
building valls, plastering and then paiating them,
with three specialists. The following is sn optimal
vay of proceeding; the bricklayer builds the wells
of the first house. While the plasterer is rendering
these the bricklayer can proceed to house number
tvo. Similarly, while the painter is dectorating
house number one, the bricklsyer can start house
oumber three. In this way, after an initial start-up
period, the three specislists can vork on three
houses concurreatly.

This principle is widely used in msoy areas of
manufacture, including VLSI chips. It can be used
wvhere relstively complex operstions can be broken
down into a sequence of simpler operstioms. For
exsmple, floating poimt operations are oftem
decomposed into their component parts and pipelined.
It is this techaique which has been exploited in the
current gemerstion of vector supercomputers, such as
the Crey 1, the Cray XMP and Cray 2, snd CDC
Cyber 205. These machines use pipelining for fast
throughput in flosting point functiom uaits.

Data bandwidth is obtained using the ssme
techniques on memory access, together vith large
cegister sets (four 256 Kbytes).

In & pipelined processor, the major requirements
are that all sub-operstions which mske up 2 pipeline
must take sround sn equal time and that partial or
intermediate results wust be buffered in pipeline
registers. The major chsracteristic is that there
is sn initisl start-up period im which no results
are produced. Once the first result is produced,
the pipeline is said to be full snd subsequent
results sre produced much more quickly. (By
Dr. Chris Jesshope, a lecturer in the Depsrtment of
Electronics and Information Engineering, Southsmpton

University, published in Computer Weekly,

18 September 1986)

Practical use of parallel processiag cosputer

Thioking Mechine of the U.$,, which is
developing srtificisl intelligence (Al), has
developed s large-scale parsllel processing computer
called s connection machine. In this computer, about
65,000 computer devices sre commected in parallel to
be made to perfors operstion simwitamecuely. It is
capsble of performing 7 billios commsnds per sscownd.
The American compeny has delivered the first unit of
this computer to the U.5. Department of Defense., The
compsny is planning to deliver this computer slgo to
the Massachusetts Institute of Techmology (MIT) which
has long had close relatioms wich it. J

hapgens if the 10 are required to complete 10 houses.
It seems unlikely thzt the 100 days could not be

In this computer, 65,536 of computar devices
which have s 4 kbit memory capacity sech ond have an
operstion processing fumction are comnected in
parsllel; <(hese devices are controlled by swother
computer. Thus, high-speed operation is schieved.
16,000 dats base heyword retrievel is possidle im
only 30 millisecond. The computer will be effective
especially for imege processing, design of VLSI and
fluid calculstion.

Thinking Machine will deliver the second uni®
also to the Department of Defense., Furtherwore, it




will supply two units to MIT, one to Yale University
snd one to Perkin-Elmer, an electromic machine
meoufacturer. A parsllel processing computer, which
resesbles the nerve cells of the brain, is expected
(o lead to the development of articifical
intelligence. (Chemical Ec y & Engioeering
Reviev, Japan, Jume 1986)

The micro that thinks it's a mainframe

A pew generstion of desktop computers is about
to hit the msarket. Based on Intel’s 80386
microprocessor, they vill have sbowt 22 times the
processing pover of today's IBM PC. That is enough
to run a smsll office, crests compliceted engineering
grapkics or crank through the rortuous reasoning of
artificial imtelligence. It is more power than
computer makers know what to do with.

Wearly every compsny thst nov makes an IBM-
compatible desktop computer seems to be developing a
new machine using the 80386 chip. Many industry
wetchers think that Compaq will be first to merket.
ISM, as usual, will probably take its own sweet time
in getting to warket - leaving competitors weiting
nervowsly to see what new, proprietory twists Big
Blue puts into the technology. But the msin probiem
facing companies building 80386 mschines is to find
uses for all the power there vill be 'n their
$10,000 packages.

The new chip should “e sble to run all the
progrsms written for computers using Intel's 8086 or
80286 microprocessors, which include the IBM PC snd
compatible machines - but it will do so much faster.
It can work throwgh &a instructions s second, roughly
s many as Digital Equipment's VAX 8600
sinicomputer. The 80336 can use much more memory
than today’s PCs. These work with one wegabyte of
memory in chunks of up to 64 kilobytes; the new chip
will work with up to 4,000 megabytes.

Although a handful of number-crunching
spplicetions might require the chip's full attentionm,
wost of ites power would siwply be wasted on an office
worker tapping avay st his word processor or
snalysing accounts on his spresdsheet. One obvious
way to use the power of computers built around the
new chip is to share it out smoag seversl prograas or
seversl users. But thst requires sn operating system
that cam keep treck of the various progrsss the
machine is working on at any given time, and their
dsts. "Windows™, the latest enhancement offered by
Microsoft to the DOS opersting systew standsrd for
IBM-compatible computers, sllows very limited
"sulti-tasking”. But DOS csn use only 640 kilobytes
of memory; the nev chip deserves s new operating
systew.

There stre twvo candidates for the job. Various
companies are converting AT6T's Unix operating system
ts rua on the 80386. But the clever money is on
Wicrosoft, which promises to uaveil early io 1987 &
beefed-up, multi-tesking versiom of DOS thet should
still allow users to run sll of todays's popular
programs. Although Unix prowises to be more powerful
= particularly in desling vith multiplc users of the

some machines - less softvare has been written for it.

A sulti-tasking 80386 machine can be the focus
of a network of persowsl ¢ ters, scting as
adwiniotrator or dets librarian for the less powerful
collesgues. The merket for such "work-group”
computers ie forecest to be one of the fastest-
groving srese in business computing., But companies
have slso spotted two other fast-growing markets
which require the new chip’s power: graphice and
artificiol intelligence. ‘

Graphice programs, like those used in
computer-aided design, are hungry for processing
pover and memory to draw snd manipulate the lines
they put on the screen. Although wuch of this
draving work will in future be doue by special
graphics chips, engiveers are loading otber jobs om
to graphics werkstations - like calculating whether
or not new products will stend up to the engineering
stresses placed upon thes.

Competition is the graphics work-station market
is fierce. The young companies that now dominate the
warket, such as Sun and Apoll., have just aamounced
low-cost $15,000 versions of their products. Aud
Apple is aiso working on s high-powered version of
its Macintosh computer (to be powered by Motorola's
68029 chip) which will compete for engineering
vorkstation sales.

There is less entremched competition in
artificisl-iatelligence workstations. Boston's
Sysbolice sells competers tsilored to rum Lisp,
America’s leading artificisl-intelligence lsngusge,
aod Xerox offers a low-cost version. But there
is oo standard - either for Lisp or for the machines
desigmed to run it. And few companies use the Lisp
machines. A recent survey by Schubert Associstes
of Boston f_und that only one in 40 compsnies
experimenting with srtificisl intelligence plans
to deliver its programe to customers on 8 Lisp
machine.

Gold Hill, an American company which sells Lisp
for microcomputers, has ceveloped an 80386 board
costing $7,000 which can be plugged into conventionsl
PCs. 1t hopes to spur the developwent of
srtificial-intelligence programs using its software.
But, hovever popular the mew chip might prove to be
among softvare developers, they sske up a small
market. And there are too few srtificial
intelligence programs in use to crest such demsnd for
the powverful hardware they run on. Until such
pover-hungry programs do become popular,
80386~computers will remsin shesd of their market, if
not of their time. (The Ecomomist, 23 August 1986)

Differences are shrinking

The differences between the scst powerful of the
32-bit minicomputer ranges snd centrsl units of the
msinframe type are diminishing with the increase in
performance and storage capacity of the forwer due as
such to techaologicasl factors as to increased
commercisl demand. This, the ever greater
integration of integrated circuits and the
utilization of specislized ouses thst cen transmit
tens snd even s hundred willion characters per
second, mskes it posrible to satisfy the ever higher
mips (millions of instructions per second) demand of
s clientele which is using wore and more integrsl
office sutomstion snd distributed processing
spplicstions.

Something that illustzates this trend very well
is that in 1977 IBM's fastest model, the 3033, was
something like four times sore powerful than the
VAX 11/780, wheress st present the 13¥ 3090/200 is

only three times ss fast es the VAX 8800, (IBIPRESS

Bulletin No. 89, 14 July 1986)

Carbon sims to dethrone silicon

A nev kind of chewistry is out to dethrone
silicon as king of the computer chip snd put carbon
in its plece. 1Ic's called moleculsar electronics, and
it aims to use organic molecules, including pigments,
proteine snd polymers, to carry out the tasks that
silicon snd wetal now perform. Success, should it be




achieved, may take 30 or wmore years, but the sales to
the chemical industry could top $30 billion snnually
by 2020. Says Robert R. Birge, who heads the Jenter
for Molecular Electronics at Carmegie-Mellon
University (CWU), Pittsburgh: “It's only s matter of
time, hard work and sowme luck before molecular
electromics will have a moticeable impact.” *
Molecular electronics takes its name from its
use of organic molecules to sct as the vires and
svitches that oake wp the micrcelectronic components
of computer chips. And slthough the idea of using
wolecules for such purposes wmay seem farfetched,
nature does it every day. In fact, photosynthesis
and electron transport, two of nature's sost
isportent energy conversion systems, says
Phil Seiden, menager of molecular science st
Internstional Business Machines (IBM), Yorktowa
Beights, K.Y., are "real-world exasples of what we're
trying to do.”

Two factore driviag molecular electromics sre
the need for more speed and the reslity that space is
rapidly becoming less availsble.

Last yesr, for example, engineers at IBM wmade
history when they built the wegabyte chip, a mewory
chip with enougn tramsistors to store 1 wmillion bytes
of informstion. It's likely that, sometime within
the next decade, s 16-megabyte chip will be
developed. But 16 megsbytes may be the ultimate
capacity for a silicon chip, Por at that point,
every usable bit of silicon will be covered with
wicroscopic transistors, rectifiers snd wires. Any
further crowding of components would short-circuit
then,

That’s when orgsnic chemistry may play a role
and carbon may b the el of puters,
replacing the inorgsnic semiconductors silicom
snd galliom srsenide. Memnry chips, says
Scott E. Rickert, head of the Polywmer Microdevice
Laborstory at Case Western Reserve University
(Clevelsnd), may be developed that store "billions of
bytes of inforwation,” and cosputers that sre
"thoussnds of times faster.”

Even if moleculsr electromics does not
revolutionize computer desiyn, the resesrch will
surely pay dividends in organic cheaistry. The

pt will pr t "very challenging intellectusl
problems that could lead to remarkasbly interesting
solutions,” says Jomsthen 8. Lindsey, sssistant
professor of cheaistry st OW. Lindsey adds,
moreover, that should the whole attempt fail,
resesrchers will "still have lesrned & remarkable
smownt sbout organic compounds and their physical
intersctions.”

Reseavchers are siready ploving nev grownd. For
instarce, Lindsey is developing sm sutomsted system
for synthesizing complex orysmic cowpounds - and the
chewistry to go alomg with ic. The system, he soys,
vill be anslogows to those wovr svailsble for peptide
ond wwcleotide syntheses. And Case Weotern's Rickert
is using technology developed for meleculsr
electronic spplications to wake gas semcore thet sre
o thousend times faster and more sensitive them
conventional sensors.

The chemical industry should slso bemefit.
Technical Insights (Tort Lee, 1.J.) says thst
urlyl ssterisle thet seke wp the nev computer
chips will reselt in big payoffs. The company
forecaste that by the yesr 2050, perhaps ae early ae
2020, sales of moleculer electronic éevices (MEDs)
will sccommt for 10 per cont of the totsl computer
serket, That tramslstes inte & merket in encess of
$30 billion/year for devices made with large smounmts
of organic chemicele.

Sume companies are well svare of that
potenti.l. CMU's Center for Moleculsr "lectromics
has received several million dollars in funding from
IBM, Westinghouse, Esstman Kodak, Barris Computer and
Hughes Aircraft. And in s study issued last yezar,
Gorham International estimstes that research funding
for moleculsr electronics, currently aboct
$100 million year, could reach $1 billion/year

by 19%0. ...

Yet, resesrchers of molecular electronics do not
expect to replace silicon and other inorgsnic
semiconductors totslly with HEDs. “Molecular
electronics vill not mate silicon technology
otsolete,” says CMU's Birge. MYe does expect that
MEDs will replace many devices now wade with silicon
and that the combination of the two technologies
“should revolutionize computer design and fumction.”
(Chemical Week, 23 July 1986)

Building boards

When printed circuit boards (PCBs) first
esppeared over thirty years ago, they vastly changed
the electronics world. Now, new kinds of circuit
boards are poised to sweep the industry once agsin.
The new boards, called molded circuvit boards (MChBs)
and extruded circuit boards (ECBs), have many of the
same advantsagey over ordinary PCBs that PCBs have
cver hand wiring methods. MC3s and ECBs are proving
to be wore reliable and have superior electrical and
mechanical properties. In many cases, the nev boards
are less expensive as well.

Making & PCB is a relatively time-consuming and
labor intensive task. A typicsl bosrd consists of a
laninsted cowposites of fiberglass and thermosetting
resin. The board itself forms a substrate that mcst
be plsted, etched, drilled, and cut. Each of these
casks entails several steps or opzrstioms.

Once a standsrd bosrd is coeplete, retainer
clips, so:kets, and standoffu must be added. The
added steps snd parts increase the final cosc.

PCBs have another disadvantage: their
production creates physical and chemical wastes.
Drilling acd cutting operstioms creste plastic
tailings that cannot be reused. And etching the
boards produces used etchant comtaining large smounts
of copper, vhich must either be recovered or safely
disposed. In contrast, KB fsbricstion has only two
basic steps: wolding and plsting. Tabs, holes,
stendoffs, pockets, snd other festwres sre molded
directly iato the board, reducing component cost. In
some cases, the circuits cam be wolded directly into
8 product emclosure, eliminsting the need for o
separate circwit board or wiring.

MCBs use s different type of plastic tham
standard bosrds. Comsequestly, they produce less
waste because their scrap plastic can be reused.
Copper s sdded to MCB rather then scbstracted
(etched) from it, cresting fewer chemicsl weste
problems.

Extruded bosrds heve more senwfscturing steps
than molded omes, but still have sdventages over
leminsted bosrds. Bosvd fabrication is simplified
» large shests of plastic sre simply formed and
then cut to size. Instead of dsilling holes in the
boerd, menvfocturers often use & punch to reduce
costs. Plastic scrap from ECBs can slso be reused,
ond the boaris heve superior electrical and mechenicsl
properties compsred to those of leminated boards.

The menufsctoring sdvantages of NCBs sad ECBs
trunslate into less expensive bosrde. One senufscturer
predicts that bare molded boerde will be 20 to
30 per cen’ chasper then wncled conventionsl PCBs.




Besides being less expensive, MCBs also have
better dimensional accuracies than gtandard bosrvds.
Role locstion in wost PCBs can vary by 0.003 inm., but
the steel molds used in MCB fabricatioa allow
tolerances of 20.001 in. Molded hoies themselves
are also superior to drilled holes be~ause there is
no chance of drilling debcis becominrg entrap;ed in
the hole. In countrast, debris can prevent holes from
plating properly in ordinary PCBs.

MCBs and ECBs have also solved s preblea that
plagues lsminited boards: conductive anodic filament
(CAF) growih. CAF s the forwation of a conductive
copper compound between the resin and glass or paper
laxinates found in standard boards. CAF causes a2
breakdown in board insulation. However, both wmolded
sud extruded boards are homogeneous and, thus,
virtually issune to the problem.

MCBs and ECBs are more resistant to constant
elevated tempervatures and sowe hostile chemicals than
c ional boards. For example, sowme manufacturers
are using the boards in engine compsitwments, vhere
tewperatures can reach as high as 150°C, and there
is constant exposure to gasoline and oil solvents.

In addition, the plastics used have s high
resistivity to electrical leakage, and sre a lowv-loss
diclectric at RF and microwave frequencies.

MCBs also facilitate the use of surface wount
technology. Surfsce-mounted devices (SMDs) are
winisture componentc that do not use traditional
through-hole leads. SMD leads solder directly to the
circuit trace. Often, glue or resin holds the SMD on
the board until soldering is complete. But ca s
conventional PCB, the SMD rests several thousands of
an inch sbove the substrate. The gap results in poor
gluing and cowponent loss.

HCB manufacturers solve this problem by wolding
tecessed pads in the board for SMD terminations. As
s result, the SMD is closer to the board and glue
bonds sre stronger. MCBs also offer fine trace
vidths sand separations demanded by SMDs. Most
manufacturers can easily produce bosrds with 0.01 im.
traces and spsces; some processes have even finer
resolutions, And using s wolded board for an SMT
circuit usually seans far fever bad boards becsuse
the molds guarsntee high sccurancy and
repestability. (Machine Design, 21 August 1986)

Manufsctursbility of GaAs ICs improves

A study done et GigaBit Logic Inc., revesls that
gallivm srsenide manufecturing technology now closely
parsllels that of eilicon fabricstion.

The study, carried out on lsrge lots of GaAs ICs
menufsctuered by CigaBit, messured uniiormity of
Schottky gste lengths, pinchoff voltages, threshold
voltages, tr ductance, speed distribution, yield
snd reliability f devices.

The study revealed that msnufacture of GaAs ICs
is becoming stable, reproducible process. Wafer sort
yields from IC lots manufactured by GigaBit were
reported to have spproached those of silicon
msnufacturing technology. "What we have showm is
that wve have » stable process that is menufecturadle
and will produce sufficient yields to make the
products ve sre planning for the future”, said
Brysnt VWelch, vice president of msnufacturing for
Cigasic.

Using the resulte obtsined through two years of
commercial experience, Welch, Dr, David Welson and
Yie-Der Shen of Gigssit authored s paper titled "GaAs
Integrated Circuit Technology Comes of Age”, which
was presented by Welch ot ILEL Custow Integreted
Circuits Conference in Moy 1956.‘ , Nelson, manager of
device technclogy for GigaBit, believes cthe results
prove that the door is open for future improvements
in the design of CeAs ICe.

In the paper presemted at the Custos Integrated
Circeits Conference, the suthors point out that early
efforts at GeAs IC menufacturing techmology could not
be weasured agsinst traditionsl silicon standards.
“GaAs vafer processing wolumes were limited 1(10-20
vafers/veek), y:elds vere cupredicatsble, reliability
standsrds did not exist and industry standard
manufacturing methodologies were not spplicable”, the
authors wrote. "Simce CaAs materisls, processes and
1w design rules were unlike silicon, early

velopment efforts did wot capitslize om early
silicon IC approaches.”

Welson pointed to the jump to 3 in. Gahs wafers
as one of the wost important developments to aid
asnufacturing technology. "Several years sgo, you
bad only 2 in. GaAs vafers”, he said. “"You just
can’t buy B equip e to handle 2 in.
wafers. So, one of the biggest problers in the
advancemsent of GaAs mamufacturing techmology has been
equipment. As soon as we were able to design our
processes around 3 in. wafer equipmeat, we were in
wuch better shape.”

Traditionally, GeAs IC manufacturing technology
has had to desl vith several umique prcblems awong
thes, & repeatsble capping techmology rnd 2 lack of
in-depth understanding of the semi-insulating
material.

GigaBit’s capping technology involves & thin
sputtered Sigl, film deposited iwmediately aftex
cleaning, etching and dielectric deposition. The
cap serves three purposes: (1) it prevents
decomposition of GCaAs during annealing (850°C);
(2) it prevents formstion of free surface states in
the channel between the gste and drsin or source;
(3) it prevents performance degradstion over long
periods of time. Shen, wansger of process
engineering for CigaBit, states that the capping
technology was s key development iu obtaining s
repeatable process.

Esrly on, materisl problems slso hsd created
difficvities and engineers vere at a loss to
Jdetermine vhether limited device yields were due to
materisl or process problems. Shen noted that
engineers at GigaBit work closely with material
vendors, providing timely feedback onm what is
scceptable quality and vhat materisls are critical to
device performsnce.

Another cf the problems encountered in
development of a repestsble CaAs IC manufscturing
procass vas, very simply, the learning curve.
Becsuse commercial CaAs ICs were first introduced in
984, and because fabricstion techniques were often
vastly different from those of silicon, the
technology was still young and undeveloped.

GigeBit's report states that practicasl
commercisl production has been reslized through thne
use of high quslity 3 in. CaAs wafers, cassette-to-
cassetle process equipment, direct step wafer
photolithography systess, dry processirg techniques,
parssetric test equipment, automatic pscksging
equipment and cuszom CaAs high speed testing
systoms. The suthors report that ss day-to-dsy
volume production of MSI circuits 200 gates)
resched levels of grester than 100 wafers/wesk, the
process stabilized and yields improved.

CasAs device yields, as reported by the GigaBit
engineers, have been surprisingly close to those of
silicon devices., On devices spproxisazely
2800 wil? in stes, vefer sort yields up to
73 per cent were ¢xperisnced, with 38 per cent yields
on the best vafer. Yielde were over 50 per cent on
larger, more sophisticsted (200 gates) logic
devices. Although those figures sre Lelow those of
vilicon, the suthors point out thet silicon IC yields
are often based on 1~ m geometries for msture
fabrication technologies.




"For the maturity of the tecknology, Ve are
doicg very well™, explained Welch. ™We are far shead
of where silicon devices were at a comparsble time.
Of course, somwe of tkat is due to the squipment that
is available teday, as opposed o vhat was svailsble
for silicon ten years ago. But as we mature, cur
vields will continue to improve an. we slready have
yields in excess of vhat most peoplc expected.”
(Reprinted vith permission from Semicondvctor
International Magazine, (July 1988). Copyright 1984
by Cahners Publishing Co., Des ®laines, Il. USA)

Sew technique for gallium arsenide single crystal
production

Toshiba Corporstion has developed a new
technique to produce high-purity homogeneous gallium
arsenide single crystals (3 inch in diameter). This
process makes it possible to dispense with the
addition of i:dium by lifting cryatals from a wmelting
furnace vhile applying incense magnetic forcz of
3,400 gauss. In the conventionsl process, indium has
been added in order to red uneve in
composition. By the development of “he new
technique, it has becowe possible to imprnve the
yield of gallium srsenide single crystals and to
manrfzcture 50-60 wafers from & 3 kg single ci -stal.
It has wade possible mass production of galli «
srsenide, which is a promising waterial for
next-gereration high-speed ICs. (Chemical
Econowy & Engineering Review, [Japan], June 1986)

Progress of the ROM compact disk

Despite the slow take-off of both professional
and home sales, the popularity of the CD-ROM (read
only wewmory) compact disk, capable of digitally
recording sound, data and images, appears sssured.
There has been great progress in its standardization,
IBM accepts the standards snd has announced the
forthcoming relesse of & reader that will cost
US$1,600. It is already possible to use the same
veader connected to audio and informstics systems.
Moreover, such resders sre s good alternative for
locally distributed datab , 88 opposed to those
sccessed by telecommunications networks.

Stsndardization of the CD-RUM involves both the
equipment and the organization of the information it
contsins, vhich means that microcomputers with
different opersting systems can use s common reader.
Within the High Sierre group, s consortius crested in
October 1985 which groups the 13 msjor firms iavolved
in CD-ROMs (among vhom Apple, DEC, Hitsechi,
Microsoft, Philips, Sony and 3M), an agreement has
been resched to standardize the disk's "index”
format, the structure of the files and their
distribution on the disk. The results have been
submitted to the pertinent standardisation bodies for

spprovsl.

Ritachi is slready selling large numbers of s
compatible resder for CD-sudio and CD-ROM. Philips,
the inventor of CD-ROM, and Sony sre preparing s new
generation of CD-intersctive readers equipped with
intelligent systems with s Motorols 68000
wicroprocessor, vhose operating system is contasined
in s ROW and with specisl sudio snd video processors
that can be connected to the television set or to s
high-fidelity music chain.

Four hundred different products are now being
offered in the USA supported on CD-ROMs:
encyclopsedine, bidbliogrephics, 8200 frae computer
progrommes on a single diek and, datsbsses thet offer
the user more complete guiding menus than those
consulte’ via telecommunications snd with better
responsc times, The prices of such readers do not go
39 high as US$2,000. However the sector's bottleneck
continues to he the high produczion cost per disk

wvhich is still wmaking access to this focm of
distribution difficult for the modest purveyors of
data: US$1,400 to US$14,000 to prepare the data
US$4,400 to produce the master copy and, US$2.5 per
copy prioting costs with a minisum issue of

100 copies. (IBIPRESS Bulletin No. 95,

25 August 1986)

MARKET TREMDS ARD COVPANY NEWS

US semiconductor market will pick up in 1987

US market bnokings for sewiconductors jumped
wore than 70 per ceant between October 1985 and
April 1986, getting the current industry recovery off
to s strong start. Unfortunately, this rise was
interrupted this spring when veskness in the overall
us y, and especially in the capital equipment
markets, caused buyers to reevaluate their purchase
requirements. Business is expected to remainm
relstively flst through the suamer, before
accelerating agein’in the fourth quarter. However,
US semiconductor sales are expected to post an
oversll gein of 6.2 per cent to $8.6 billion for
1986, 2 wvelcome improvement from last year's
30.3 per cent decline. The market will climb
steadily in 1987, for a follow-up gain of
19.7 per cent, and then grov nearly 30 per ceat in
1988.

Chip prices coatinue to climb

A price freefall in 1985 has given way to
firming or rising prices in many segmwents of the
semiconductor industry this year. Upward price
pressures began to develop last fall when custome:
markets stepped up their purchase sctivity in order
to replenish depleted :nventories. Although desand
slackened somwewhat in mid-1986, orders should start
to pick up again this fall and rise steadily during
1987. That will place additionsl upward pressure on
prices. For example, digitsl bipoler IC prices,
vhich have risen 6.9 per cent since spring 1985, are
expected to «.imb 15-20 per cent wore during the next
12 months. Prices for digital MOS ICs, which
bottomed out lsst December, have risen 8 per cent to
date and should hold firm for the next several
quarters. Linesr IC prices have just resched a low
snd sre forecest to increase 7 per cent during ti.e
pext 12 months., (Reprinted with perwmission from
Semiconductor International Magazine, August 1986,

(c) 1985 by Cahners Publishing Co., Des Plaines,
I1., USA)

CAD, CAl., CAE news

In the latzst survey of CAD/CAM, CAE systems and
vendors by Deritech, Inc. (Cewbridge, Massachusetts,
USA), the market resesrch compsny states that
vorldvide usage of CAD/CAM, CAE, driven principslly
by personsl computer-based units costing as little as
$5,000, ie growing at sn astounding rste of 10,000
units per month.

Rowvever, steeply declining unit prices and
cautious capital spending, psrticularly for large
system configurations, have sloved 1986 industry
revenues, now forecast by Darstech to reach
$46.3 billion, a growth of 22 per cent down fromw
24.6 per cent in 1985 and 55.6 per cent in 1984,

Daratech goes on to say that, “ss ssles of
lov=coct CAD continue to skyrocket, and sore snd more
veers find it advantageous to co-ordincte major
CAD/CAM, CAL system purchases with requirsments of
their personsl computer installstions, lescing CAD
vendore sre seeing their businesses incressingly
influenced by requirements of personsl computer-based
systems supplied by third psrties. Ultimately, if




this trend continues, personal computer CAD software
suppliers could find themselves ir control of a major
seguent of the market.” (Industrial World,

Awgust 1986)

W05 CAD/CAM CAE REVENUE ESTWMATES

(Financial Tiwes, 17 April 1986)

Automation industry faces s shrinking market

General Motors Corp. is pulling back from its
previously sggressive automstion progrsmme, and this
is rocking sn industry that st best was only
staggering towerd profitability. The retrenching at
GM is expected to affect virtually sll the players in
the industry. Companies thst sre closely tied to
automskers will be hit hardest, but those whose main
business comes from other industries will be affected
in the long term.

The wost prominent victis to dste is CMFanuc
Robotics Corp., Troy, Mich. After losing $88 million
in CM business it had expected to ship in 1986 and
1987, the company snnounced this month that it
intends to cut back its workforce by ome-third by the
end of the yesr. CMFanuc is 8 joint venture of M
snd Fanuc Ltd of Japen. ...

A number of companies slmost certsinly will go
out of business. In the machine-vision segment of
the industry, for exsmple, some 100 companies are
chasing business that will be worth sbout
$180 willion this year. By 1 Januery 1987, there
will be only four or five pure vision cospsnies that
sre in any position to do business for 1987.

The need for tachnological progress is
underscored by the ressons for CM's puliback:
spparently, sutomstion tirned out to be s lot more
difficult than the s:tomaker expected. Though CM
will say only that "our plans on the rste of
implementation sre not ae aggressive as they once
vere”, other sources say the compsny took on too
wuch, too soon. "CM grestly underestimsted the amount
of red ink, time and persisience required to make
sutomstion systews vork”, says one executive whose
cowpany has worked closely with CH, ...

Moreover, those systems thst have been
implemented have not psid off as well o5 expected.
The cost differentisl betwsen US and Japanese
manufacturers does not app to be reduced by
sutomstion.

Disappointment with the systems themselves is
not the only factor in CH'e pullback. 8luggish
markets and s general cutback in capitsl spending
sleo played s pasrt. The tulk of these cutbscks are
in the sres of §1 million-plus contracts for new
ventures, Less expensive projects have not been hit

83 hard - the market for retrofittiag prodection
lines with equipment costing $150,000 to $400,000 has
ressined fairly steady. (Repriamted from Electronics
Week, 21 August 1986, (c) 1986, McCrav Bill Imc., all
Tights reserved)

Crowth stall in US robotics imdustry

| SADWTN STALLS v U S ROBOTICS SNOUSTRY
s

SALES I WNLLIONSY

BOUECE SRUBInTr01 DACHE SEEVEVIGS st

(Electronics, 21 August 1986)

Europe's elite

The top 25 companies in the European market last
year hed revenues totaling $34.5 billion, up
21 per cent in dollsrs over the year before.

As usual, the revenue range between the first-
and last~place firms is very brosd. Top-ranked IBM
pulled in a staggering $13.4 billion, while
bottow—rung Atlgatic Computers chalked up
$219.5 million in 1985 Zuropesn computer sales. As
was the case in our 1984 2urvey, Big Blue’s Europesn
dp ssles represented 39 per cent of the combined
revenue total.

The Europesn dp sarket, vhich has slveys
experienced more modest but stesdier growth than the
US, suffered much less in 1985 from the so-celled
glump in the computer business. This is reflected in
the healthy 21 per cent jump in cowbined revenues of
the top 25 compsnies. Recent market surveys indicate
that the Europesn dp business grev by sore than
15 per cent last yesr to well over $40 billion: the
combined revenues of the top Buropess 25 account for
86 per cent of the Luropesn computer businesé.

e gzes that did especislly well vae softvare
and services. According to the Europesn Computer
Services Associstion (ECSA), the EZuropesn computer
services and softvsre business in 1985 wvas worth
$15.4 billion, up 22 per cent over the previous
year. Breaking this down, packaged software sosred
32 per cant, custos softvare snd comsultancy grev
13 per cent, and processing servicss inched up s
modest 10 per cent.

The Tederal Republa: of Germany spent the most
on dsts processing during 1985, followsd by the other
ms jor markets in tihe UK, France snd Itsly.

The strong market in the Federal Repudblic of
GCermany helped the country's lesding dp company,




Siemens, hold on to the aumber two position in the
1985 ranking, vith revenwes of $2.8 billiom. At the
bottom of the chart, the names of the wembers may
have changed, but the $219.5 million revesue
threshold for membership in the top 25 cleb stayed
slmost the same ae in 1984,

Leading Europesn dp companmies

World- X CBC
wide actwsl
DP vev ecctg.

Company Conntry ($ will) cerr,
1 Siemens AC 14 4 3 265.0 20.8
2 1Iag.C.Olivetti

& Co. S.P.A. Italy 2 637.7 4&1.4

3 Groupe Bull France 179%.5 18.5
4 N.V. Mhilips Netherlends 1 365.6 13.4
5 Wixdorf Computer AG FRG 1 339.9 20.5
6 STC plc oK 1 330.8 10.0
7 L.M. Ericsson Sweden 1 232.8 .1

8 Cowpagnie Cénérale

d'Electricité Prance 479.0 10.3

9 British Telecom plc w 455.1 WA
10 Volkswagen AG FRG 452.9 19.7
11 Racal Electronice ple UK 380.8 -14.7
12 BASP ¥RG 357.1 23.5
13 Mannesmaon AG FRG 35%.7 1.0
16 TYerranti plc uK 282.1 10.3
15 Rank Xerox K 270.0 13.4
16 Plessey Co. plc UK 250.0 10.3
17 Cap Gemini Sogeti France 245.1 22.2
13 Atlantic Computers plc UK 2266 94.4
19 Norsk Dste AS Worway 719.8 38.8
20 Wokis Corp. Finland 217.6  24.2

IBM Europe's major markets

1985 Local 1985

total 4 Inter-co. ssles net

rev change transfer rev income

Country (8§ mil} in acc* (3 wil) ($ wil) ($ wil)

France 4 183,646 13 1 920.2 2 263.2 322.1
mc &4 500.0 17 1 693.5 2 806.5 289.8
Itsly 2 241.5 17 707.0 1 53.5 250.3
Wetherlands 1 032.5 26 356.3 676.2 100.6
Spain 1128.9 38 519.9 609.0 128.8
Sweden 846.6 25 355.1 492.,3 66,2
UK 3 901.3 30 2 028.2 1 873.1 3%.9

211 figures include typewriter sales, vhich have besn
deductad from Datamstion EZuropean 15 chart.

* Actual sccounting currency.

(Reprinted with permission of Datsmstion
~agezine, 1 August 1986, (c) by Technical Publishing
Company, A. Dunn end Bradstrest Compsny, sll rights
reserved)

Methodology

Tor this survey, Lurope includes Austria,
Belgium, Dermark, Finlend, France, Federsl Republic
of Germany, Creece, Ireland, Italy, Luxesbourg, the
Netherlsnds, Worwey, Portugsl, Spain, Sweden and the

Dp-telated revesus is defined as gemeral purpose
dp products aid services gessrated by oxe or more of
the followiag categeories of equipment: wainframes,
winicomputers, office systems, data commmicatioms,
periphersls and termimals, softvare sad services, sad
sgistensace and repair. Excluded are data
transmission or "baric® services revesses from
specislised commom carriers, standalome electromic
end mag card typevriters and stamdalome eiectronic
cash registers, instrumenmtatios, semicomductors,
priated circuit boards, autossted test equipment, and
dp sepplies, with the exception of megaeiic medis for
disk and tape drives. All peripherals that attach to
s system are inclwied. For compete
nenufacturicg systems, such as computer-costrolled
machine tools, only computer sad herdcopy cetput
devices sre included and mot the tools themselves.

All revenue and earnings figures have been
sdjusted to cslendar year calculatioms. All European
company figures were converted to US dollars, wsing
OECD exchange rates.

ATE-AI partnership

Artificial intelligence is wideming its role in
the vorld of testing. Msmufacturers of sutomstic
test equipment are moving beyond sech first steps as
the establishment of knowledge bases, ond they are
now fashioning practical astomatic test equipmenr
(ATE) expert systems.

Al functions such as designing and building
testability into very lerge-scsle integrsted
circuits, establisking expert systems and using thew
to pinpoint faults, and cresting diagmostic routines
to sniff out failures in test equipmen® are being
expanded and refined far beyond their firet
incarnations in testiag equipment. New spplicstioms,
swong them sutomsticelly configuring test systems to
perform specific tasks, are being developed.
some of the nev approsches are getting set to wove
out of the lab snd into the marketplece. ...
(Electronics, 4 Septewber 1986)

Bipolar comes slive again

Bipoler technclogy is on the move again,
advancing rapidly into VLSI now that it has overcome
many of the scaling problems that continue to bedevil
MOS. One good indicator of the iacreasing somentus
is the ausber of new processes being moved to
production.

Another messure of this resurgence is the
resurrection of the Bipolar Circuits snd Techmology
Neeting, s gsthering of bi~olsr technical opecislists
thst haa been missing frox the calendsr since the
#id-1960s. Sponsored by the Institute of Electricsl
and Electronics Engineers, it was held in Mimnespolis
in Septesber,

The innovations snd solutions that researchers
vill describe sre the nev guideposts for the
technology, which is incressingly finding ite
greatest number of applicstions in the high-density,
high-performance end of the market: precision saslog
sud very high-epeed digitsl circuits. And this
strength is building even as bipolar's share of the
totsl integrated circuit merket diminishes.

According to conference chairman John Shier,
device eugineering wmanager st ViC Imc., Bloomimgton,
Mian., "Overall, bipolsr ie s shrinking fraction of
sll IC shipmente, dropping from 44 per cent of the IC
totsl im 1985 to sbout 35 per ceat in 1990. But




viewed by itoelf, bipolar is sa indwstry with

$8.4 bil’iem in revenwe snd s compound smmual growth
rate of 12.7 per ceast.” This growth would be
impressive, he says, by al swy standard except

that of the MOS market, which is incressing by

22 per cent & year. ... (Repriated from Electromics
Veek, & September 1986, (c) 1986, McGraw Bill Iac.,
all rights reserved.

Pockaged software: a thriviag market

The couputer software packsges induwstry is
flourishing, and its growth is the proof that
businesses vill bend to sccommodste "slien™ weys of
working, wo matter how wmique they belicve themselves
to be. If, that is, the :comomics are right. Whea
computers were large, cunbersome and expensive snd
therefore wsed ouly by the lerger corporations, those
companies nad software writtem to swit their every
little quirk. 2As & wethod of developing business
softwave, it resslted in satisfied customers
(eventuslly), but at a high cost both in cash and
time.

As the cost of haridvare fell with the
introduction of mimicomputers - chesper, simpler
but vith meny of the capadilities of msinframes -
it became obvious thst the economics of software
prodection wvould have to change. The mimi itself
might coet £100,000 or less; a custow-bwilt
pregran suite of some complexity might easily cost
the same.

So there was an irresistible logic im creating
generalized software programws which could be applied
to s number of different companmies for tasks such as
payrell, accounts receivable and so on with only e
winisum of slterstion to suit the quirks of the
individusl company. With the introduction of the
low-cost business microcomputer, the package came
into its own. Thevre was simply no lo;ic in spending
$10,000 to bave written s specific piece of software
when, produced ss 8 package and sold to hundreds of
customers, the same softvare might cost omly $500.

Todsy, three categories of softwvare psckage are
generally distinguished. First, sytems and
otilities. These packsges include opersting systems
(the comolex programs which direct the internal
vortinp of & computer and detersine its relstionship
with the outside world) snd cowpiiers and assemblers
(progrems vhich translate between high level or
English-like langusges understood by prograsmmers and
the stsrk pstterns of pvlses of electricity
understood by the computer).

Second spplicstioms, tools, software. This
includes sll those progreme vhich make it possible
for the computer to handle applicstions effectively -
data msnsgement goftware, for example.

Third, spplicetion software, programs which
carry out the task -~ or one of the tasks - for which
the customer bought the cowpster.

Packages of all three kinds are built by
hardware nsmufscturers, by systewss houses and by
softvare howses. They are built for ell sizes of
machines, A msjor finsncisl psckags for s big
company to rum on a meinframse might cost $100,000.

A pecksge written to rus on the I Personal
Computer or one of ite "clones” (designed and built
by swother ssnufacturer to rus the seme prograes as
the I8M origins)) vill alwost certainly cost lese
than $500.

In Westarn Surope, figures from the consultency
Internationsl Dats Corporetion suggest thet the
market for peckaged software m"’s.z bn in 1985 and
thet it will grow by betveen 28 snd 30 per cent every

ear wp to 1991 vhen ite totsl value will be
26 . ... (Pimswcisl Timss, 27 June 1986)

Uestera Ewropess Market Forscast

The packaged softwvare sarket by cowmtry
with valwes in

Coumtry 1985 2 share 1991 X sharxe
Tedersl Republic of

Cermany 1 157 22 5 492 23
Framsce 860 16 3 769 16
[ 4 1 162 22 & 769 ¢
Italy 579 11 2 708 11
Western Europe 5 224 26 117

Sowrce: IDC

(Finamcial Tiwes, 27 June 1986)

Japan eyes the lesd in 4-megabit y chips

Although o-le llnmu of !-n(abu. semory
chips have only just begum, oF
wskers are alresdy jockeyimg for ponnn in tae
4-megabit sweepstakes. The competitiom is stiff snd
the race is close: "All the big lapsnese makers are
at sbout the same level technologically”, says
Shiro Horiuchi, director of Matsushita Electric's
Advanced Devices Lsborstory. Probably the oaly clear
vinner in this intense rivalry vill be wesory buyers
as prices for megabit chips tumble in the facz of
fierce competition.

Huch of the technology needed for 4-Mb dynsmic
randow-sccess wemories (DRAMs) is already known so
success will wost likely come from refining existing
designs and improving production prucesses. Two
Japanese companies, MEC and Toshiba, have slresdy
built experimentsl devices and presented papers on
them st the 1986 Internstionsl Solid-Scate Circuits
Confereace. The rest sre not conceding asything,
though: "Any time the others start producimg &-¥b
chips, we'll be ready to start™, says Matsnshita's
Horiuchi.

Nonetheless, the techuology of the 4-Mb DRAMs is
still for from routine. Host critical is the
capscitor used in the memory cells to store the
electric charges representing bits of dsta. The
flat, or "planar™, cspscitors in early, low-deasity
integrated-circuit wewories required & substantial
swount of the chip’s surface sres. As the number of
sewory cells incressed, capacitor size and circwuit
line width had to be decressed. One problem vith
this approsch was that as the capscitors shrank, they
were no longer able to store sufficient charge. And
88 circuit lines beceme narrower, they became
increasingly difficlt to etch on the chip surface.

One solution, - 'wwd by Fujitsu, is to creste
capscitors in silicor 'syers deposiied oa top of sowe
of the current-carrying lines, rether tham on the
chip’s surface. These "stacked” cspscitors do mot
compete dizsctly for spsce with the circuitry, yet
they are big enough to store the secesssry charge.

In the d h, £ ed by MEC, tiny
holes, or "truebn N a fev millionths of an imch
deep sre etched into the silicon substrate, then
filled with snother silicon layer. The sres of
contsct betveen substrate and deposited layer -
vhich is where the stored charge gathers - is
tnu;lheruud while the .hip surface used remsins
smsll.

Though the trench capscitor will undoubtedly
offer the highest densicy, some designers question
the need for it. "We made s prototype 1-¥b chip
veing trench capscitors”, says Witschi Centrsl
v.aborstory’'s Rideo lumi. one of the pioneers of the
technique, "but when & larger chip oise was proposed,
we found we didn't need it". Witachi’s prototype was
based on s 16-pin package, but the industry standard




was eventwslly set at 18 pins to permit am extra
address line. Thus the compamy took the comservative
route aad stayed vith plamsr caspscitors. Toshibe sad
Matouwshita are alse woing the plessr approach st this
level; WEC {s the oul; coupany to bave developed a
trench-type 1-Md device.

But tresch capecitors will probably be secessary
at the &-11b level. MEC's prototype 4~k DRAM wees @
waique structure in which the charge is stored om the
inside of the tremch rather tham in the swbstrate,
thus veducing velmerability to so-czlled soft
errors. These random errors sre caused by impacts
from high-energy alphe perticles in the eartl's
backgrownd radistion, which cawse charge depletiom in
the mimwscele memory cells.

The other major techmical challesge, that of
etchang and depoeiting marrower limes om the chip's
surface, is also being addressed in s variety of
ways. For 1-¥b chipe, lines as marrow as 1.2 microns
are weeded, vhile the 4-Mh variety requires
0.8-micron limee. But submicron distances begia to
approach the wavelength of light, so precise costrol
of line width becomes impoesible with craventionsl
lithograghic techaiques.

A possible soletion is to wse light with &
shorter wu _length or direct-writing electrom besm
machines. The electrom beam techwique offers far
more precision, bat the emtire surface of the chip
caamot be exposed at once. Imstead, the narrov bess
mast "write” the pattern om the surfsce lise by
lime, guided by s computer. “The method is going
to be too slow for mess production,” claiws
Marsushita’s Horinchi. Electrom besa machines sre
wsed, however, to mske photomssks - the origissl
patterns, corresponding to a photographic negative,
that sre etched on costed glass or quarts snd then
projected on the chip’s surface during the production
process.

X-ray lithography holds more potential for wmsss
production, since it offers fine line resolution snd
permits an entire vafer to be exposed at once.
Special photomasks, with patterns formed of materisle
such ss gold, are necesssry, and synchromous orbital
resonsnce (SOR) machines sre being built to produce
the poverful radiztion needed. Ome of the wost
psomising new techniques, electrou cyclotron
resonance, allows ions to etch st lover temveratures
sn’ pressures, reducing the effect om surrounding
areas. But the equipment is expensive: "An SOR
maching is 10 times the cost of an E-beam machine”,
ssys Matsushita's Horiuchi.

These nev ssnufacturing methods will
significantly raise fabricstion costs for coming
generstions of mesmory chips. Thus, vhen Bitachi set
up s vitrs large-scale integrstion leb within ics
Central Resesrch Laborstory nesr Tokyo, sn impressive
target was needed to get mansgement spprovsl of the
massive budget required, according to Sunsmi. The
target they chose vas impressive indesd: the

crestion of s Gh-megabit DRAM. (Nigh Technology
July 1986) ’

Siemens sttacks wev markets

Two snnoumcements were mede s fev deys sgo that
fall vithin the framework of the expansion policy
being followed lately by the Cerman Sismens. One
concerne the negotiscione in progrese with the Dutch
Philips and the Fremch Thomson in the slectronic
components field, snd the other the sttack lsunched
by the Cerzen group on che British computer merket.

Siemens and its Tremch snd Dutch partmers sre
confident that, throwgh pooled financing, they mey
srrive st the crestion of s Buropesn comsortius to
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develop research in the ®i i

Such activity is ia fact m ever mote expuin
snd therefore sore and more difficelt for imdivideal
firms to emgage in. Thus it is wecesssry, as mever
before, for Ruropesa greups to collsborste im order
to be able to cosfromt the iscreasingly aggressive
attacks by US and Jopamese firws. Ve recall that
Siemens has sustained comsidersble finswcial efferts
is recent years in the integrated circeits secte., in
patticular in the rescsrch and development of chipe
having ‘rom oue to fowr megebit mewories.

Siemens has slso enmoveced that it intesds to
become the fourth raskiag computer supplier om the
British market within four years. It has therefore
decided to lounch 2 caspeign in Creat Britaim for the
sale of computers coverimg the satire rasge, from
wainframes (produced by the Japemese Fuji) dowm to
the winis and persomsls. Siemens has aslso just
opined a nev software developuent cemtre, ageia im
Britsis which. within the mext two years, is teo
employ 220 persons, iscluding eagiscers aad experts
of the sector.

For tke future the Cermsa group is aiming at
becoming competitive at intermational level is
sectors comsidered to be of primiry importamce, sech
as: telecosmumicstions, prodection swtomstiom,
office sutomation and microelecrromics.

Its tikeover of the British Northera
Telecommumications, which occr yies itself vith
telephone equipuest and particulsrly vith PARKs
(private astomatic bramch exchange), esrly this year,
is to be s.em in this light. MNoreover, the Germen
house made & propossl s few days ago for the
acquistion of the French CGCT, as s Europess
counter-proposal to the ITT bid to sbsord CGE.
(IBIPRESS Bulletin No. 90, 2! July 1986)

Fairchild chips in

FPairchild SemicomducZor is on the verge of
making chips in both Japes ead Zurope ss well as m
the US, sccording to Robert Walesuik, the company's
nev Europesn marketing mamsger for microprocessors.

He seid that s wafer fsbrication plaunt at
Wagssaki in Japan vas slated to come on line some
time in 1987 in the sbsence of s further dowmturm in
the market. It would be making 6 in. wvafers that use
CMOS technology vith 2y m drswva lines vhich have as
effective width of 1.3v =

"We've had an assesbly and test fecility in
Wagasaki for several yesrs. The building is built
snd the facility is conpleted; they have been
rmuing vafers, but brisging the full line in is
dependent on business conditions™, said Nalesnik.
The Zuropean fob is st Wasserburg sm Inn in the

Federal Republic of Cermeny. (Electromics Weekly,
10 September 1986)

Motorole’s latest 33-bit processor

The successor to onc of the brightest stsrs of
the 32-bit microprocessor world is wore thsn s yesr
svay fros volume production, but Motorols Imc. is
ready to disclose detsils of its upcoming HWC68030.
An advance look revesls that the chip maker will add
such festures a9 8 dats cache and on-chip memory
sansgement that will at least double the performance
of the existing 60020.

Parsllel functioas sre slso deing expanded to
help speed up the compeny’s latest chip. Added
functfions include twin parellel Suses for on-boerd
dsta end inetruction caches, the capability of
filling the caches vith dsts from externsl mewory ss
the central processing uvait siswltaneously ezxecwtes




instructivas, amd the capability of sending addresses
te & mamory-ussegemest waic tc beginm sesrchisg
exteraal memory while the buses search ou-bvard
caches.

The 120-pin CMOS chip - which will be fully
seurce-—code comvatible with the 68020 - shouwld be
eperaticnsl lete im the first guarter of 1987.
Ssmples sre slated for ecrly mext summer, with
volue preduction beginming arowad October. The
68030 is targeted mot omly st segioceeriag work
statione but also at the perscasl cosputer merket, s
stroaghold of Istel Corp.’s iAPX 86 processor femily
siace I Corp. selected the 3088 for its Persomal
Computer.

Wotorola is aleo plaaaing to iatreduce mext year
a new 68-pin flesting-point processor, designated the
MC68882. The 20-Miz copruocessor vill be pin-for-pin
compatible vith the existing MC68881, bet its
eshauced paralliel architecture is empected to booet
perforusnce tvo te four times. ... (Excerpted frem
2lectremics, 18 September 1986)

ALY tesss with Nomeywell

Romeywell and ATLT sre temming wp in the US te
provide integrated systems to coutrel commercisl
buildings. The sgreement calls for ecsch company to
conclude separste contracts with cuscomers, but they
will work together to provide am imtegrated
solution. Noneywell has beem striving to merry its
skills in computers sad eavirommeatsl coutrol systems
te premote the ides of intelligest buildings.

For sech spplicatioms it will be using the
Premises Distribution Systes developed by ATET to
support voice, data, graphics amd video commumicatios
through s wniverssl wall jack., ilomeywell’'s
istegrated building architecture brings together
subsystens which comtrol hesting, vestilating, sir
conditioning, lighting, fire amd secwrity equipment.
(Electromics Weekly, 13 Aogust 1986)

UsS~-Jap combiwe plans 8 joimt vesture im chips

Executives of s US maker of chip sets for I PC
clomes were scheduled to hesd for Japan om Lsbour Day
to nsil dowm details of s partmership with one of
Japen's largest software cowpsnics. The two firws,
Chips & Technologies Imc. of Milpitse, Calif., and
Ascii Corp. of Tokyo, sre putting together & coupamy
to eater wew worldwide »w-. kets, particwlarly ia
communications protocols such as those for the
integrated services digitsl metwork. Plems sre still
tentative - the new firm does not even have s nsme
yet - but the ides is to use Chips & Technologies'’
computer-aided-engineering systes for design work sad
have the products msawfactured by msjor Japenese
chipmskers wvorking st rilicom foundries. The two
companies will esch holé sn equal share of the
msjority interest ia the mew ventwre. MNinority
investors will faclude genersl trading compsny Witeui
Busssn, compoment and equipment ssmufsctuier Kyocers,
snd perhaps others, imncluding diversified
menufacturer Wippon Cekki. (Electronics,

& Septenber 1986)

32-bit wer werws wp

Ritechi is preparing to lsunch its own 32-bit

wicroprocessor folloving the fsilure to obtsin sw

veement with Motorole to second source its 68020
33-bit wicroprocessor.

Nitechi’e mnew 32-bit wmicroprocessor device will
be lawnched mext yess and will be compatible with
Motorola’s 6800 micropvocessor srchitecture.

Iedustry sources report thet the siwm‘ler architecture
lead to & dispute between Witschi and Motorols
1ike the dispute betwaen WEC gnd Intel over slleged
wicrocode copyright infringement.
|
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Bitachi produced working ssmples of its 32-bit
micropricesser ia Decesber 1984. At the time the
conpany ssid it had we plams for commercial
preducticn of the device and was still hopisg te
.?tni- a second seurce sgresmsat for Moterela's 68020
microprocesser.

Hitechi is « majer second source for the 16-bit
Motercola 60000 micreprecessor and will comtimee tes
produce the device. The compeny is working o & wide
sunber of swpport chipe for its ews I2-bit chip that
include & memory sasagement wmit, s fleating peint
wait, and & graphics precessor.

csy issi

Motorela has graated culy Th ’
to menufacture the 68020. The cempany bas been
inststing that it obtsin second sowrce rights to
couparsble worth preducts before it will gramt other
second sewrce agrecments.

Matsushits Electricsl Indestrial Co. has
disclosed the development of & 32-bit sicroprocessor
and will start selling it befere the end of this
year. (Electremics Weekly, 9 July 1906)

0s1 firms temm wp

Kight of the 12 uwembers of the Luropesa group of
cowpanies dedicated to the promotion of open systems
intercomnect (0S1), imcluding ICL, have set wp &
commercial cowpany to produce OSI validetion
equipment.

The Standards Promotics snd Applicatioms Growp -
SPAC as it is lovingly ksowe - was set wp ia 1983 to
promote OSI and cownter the domiasmce of the IBNM
metwork standard Systems Wetwork Architectere (SMA).
The 12 compenies ixvolved are CEC, ICL, Plessey,
Bull, CGE, Thomson, ARC, Nixdorf, Siemens, Olivetti,
STET and Philips.

The mev cowpany, SPAC Services, will mot isclwde
Plessey, GEC, AEG or CGE. The company is joimtly
finsnced by the other sight firee, amd is
hesdquartered in Brussels. It will be rum along the
limes of an ordinary commercial cowpsny - walike SPAGC
itself, vhich is just & voluatary _rouvping.
(Electromics Weekly, 8 October 1986)

Vorld textiles dressed in informstics

Experisents snd studias on the possibilities of
introducing the mew inforsstics techanologies iato the
textile sector’s prodection cycle are beimg csrried
out sl over the place, ic Japsa, France, Cermany,
Italy end the USA. They range from the training of
senagers to computer-sssisted crestion sud to the
final sewving of the wodel.

A project his been started im Japsn which cslls
for the construction before the end of 1989 of ea
sutomsted workehop for the sewing of swits and
garments. The mumber of cospanies is Cerwany that
produce machinery for the textile industry amd that
i t lerge s of capitsl in ressarch and
development for sutomation is incressing. Also in
Italy mumcrous initistives in this direction are
heing takes by individusl compenies. In northern
italy, courses sre being held in co-opecation with
the University of Wev York for progremsing,
production snd edeinistration mansgere of testile
firme in order to provide them vith sn wpdoted
picture of the poseibilities offsred to the sector by
the nev informetice techwnologies.

At smother locelity in morthern Itely that is
deeply involved in the fashion sector, immovetive
technologies based on informatics, electromice and
robotics are very shortly to be introduced im order




te impreve yara productiom, particularly that frem
netural silk, the dyeing process, weaviang, etc.
Worwever, lecal sdwinistrations sud private companies
ste te be linkad by a telematics system for purposes
of keeping both the businessasn of the sector and
lecal goversmeats inferwed on the region's textile
sitwation.

In additien, the EEC scems to be extresely
interested in sad resdy for ce-eperation in s preject
developed by a number of industries ia the vicimity
of Brescia (Itesly). The latter are wsing 2 systes
knowa a3 tex—cia for the production of models, feor
the cemputerised cutting of swits, the stedy of cuts
snd the derign ow video terminsles of mew otyles and
feshion limes. (IBIPRESS Belletim Be. 95,

25 August 1996)

British dciry farms are beceming computerized

A mev service cslled B Deiryfax has been set
wp for milk preducers in England snd Wales. The
rystem, developed by Prestel, gives milk farmers in
these twe regions the opportwmity of havisg direct
access te an informatiom service comcerning their
asrket.

By means of this systewm. 3 farwer may directly
enter sll the information om his milk prodeuctiom,
swch as weight, price, ocutput, etc. From this
inf iom, the sy is sble to tell bim his
sitwstion immediately, be it as om thst dsy or for
the entire year. This mekes it possible for him to
sske sssessments, comparisoms, etc. In this way the
forwer is able to obtain u viev of the vhole on the
reselts of nilk prodection im his emtire regiom or
even oen other regioms.

Dairyfax is 8 veritable information service
vhich sllows farwers mot omly to comsult it but slso
to pose questions, to send messages and evesm to sead
out erders.

The integrated wemory the computer has, makes it
poesible %o save informstion when the computer is
discomnected. If the user desires s papcr copy, s
priater may be incorporsted into the eamit.

The introduction of the mev system gives the
farmer the opportwaity to be more efficieat sand to
improve his productivity by avoiding certsin problems
through the possibility of being sble to dislogue
intersctively and to obtein information fast.

In sddition to saviags in time and wowey, direct
sccess to this service lets him obtsin other
informetion comcerning his sector or mot, such se
financisl informstion sed the lstest ressvits of
laboratory tests msde on cattle, e.c. (1SIPRESS
Bulletin Wo. 95, 25 Acgest 1986)

Doctors csll om compnters to aid the disabled

Trestment of people with spinsl injuries
involves wp to s year in hospitsl, but very often the
largest hurdle that dissbied people face is the
struggle to find work once their imirisl stey in
hospits]l is over. For the past three yesrs
Julia Schofield, heroelf blind, sad fellow consultant
Bill Butler, hove worked on & project at the Sioke
Handsville snd Odstock hospitsle (UK) to develop
computer systems Cthat help pstients to adjuet to
their injuries. The computers also serve oo tesching
side for wev skills. So far, more than 100 people
have learnt hov to wee the herdware snd softvsre
devaloped by Schofield’s compeny, Julia Schofield
Consultants. Schofield end Butler did their wvork
with the aid of £260,000 in grents from the LEIC and
the Deportment of Trade and Industry. Forty of the
people vho worked vith the herdware swd softwars
ducing ite development now heve full-time jobe, from
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fare accownting to rweming a gardem ceatre. Ouly ome
pereoe has gone into competing.

At the Stoke Mamdeville end Odstock bospitsls,
dissbled patieats are offered the chamce to lears
sbout corputers 2lmos: as scom as they are able to
asnipulate the equipment. The Muwsgrave Park Bospital
in Borthern Irelend azleoc provides patients with the
cosputers, which provide paraplegic patiests with a
basis for eccupstionsl therapy. Scbofield has
designed & gastry device for microcomputers which
holds the screcus snd keyboarda over the petiemts’
deds. The screens sre 10-wolt wodels, vhich are
safer to operate thas the wormal 240-volt variety.

Patients wasble to operate a compster keyboard
control their computers with a mouth stick which
coaverts their puffing and sucking iato computer
commsods. Programs for the cowputers are held on
floppy disks, but Schofield hopes to switch to sealed
hard disks vhich do mot have to bde pushed into slots
in the sechines.

Imitislly, patieats, vho are often valy able to
watch television, use their machines to play games
(some designed to help them lesrn sbout the trestmest
of their injuries) and to fimd out sbout computing.
Later, Schofield Consultants will sssemble s package
of softvare for each patient which can be used for
work. The comsultancy has s library »f some
200 programs, many cf which are cosmercial prograsmes
that have h:d tesching clements aided to them.

Computers have allowed some people to contimue
in their old jobs. Others, such as the building
spprentice vho started su estimating service for
builders and plumbers, have lea.nt mev skills. The
schene, pioweered st the first twvo hospitsls, has now
bees taken up by five others in Britsin. Schofield
has slso vorked in Australis, where she says she is
better kacvm than here. But funds dry up in December
snd the future of the project is in doubt.

So fsr, the Department of Heslth and Social
Security (DHSS) has declined to buy sny of the
purpose-built gantries. "The DHSS could be more
asctive™, says Schofield. Although people lesving
hospital can get grants of up to £6,000 from the
Hawpower Services Comeission for equipment to use in
tiaeir vork, hospitsls have to rely on the health
service for funds. (This first appesred in New
Scientist, London, 24 July 1986, the weekly review of
science snd techmology)

Advanced image processing systews for resesich and
practical uph'un'm

A femily of sdvanced issge processing systems,
based on technology developed during 10 yesrs of
resesrch st the Institute of Tachnology im Linkdping,
Swaden, has bern introduced onto the market by
Contextvision AB of the ssme city.

The compeny describes its systess ss offering s
nev method of handling contextual sad structursl
aspects of imsge procevsing. Rsther than processing
sictorisl informstion in the forwm of isolated
informstion points, the Contextvision systems contsin
s opacisl slgoritheic structure wvhich handles symbol
snd sywtsx properties siswltaneously during
computstion, eo thet the image st each poiat can
modify and be modified by its context. This sethod
mskes possible the rapid clessification of large
sress without msssive dsts process.ng. It slso
ensbles the systewm to detect structures that are
practicslly invisible to the nsked eye ss well as to
other imsge processing systems, the company says.

The systems are epplicable for a number of
different vees within the areas of imsge zrestion snd |
Mm‘ﬂhg. They are svailable with sdvanced ;tl'Mq
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snd document hamdling cepacity. Iterative processing
for image improvemeat is for imstemce a wseful tool
in fingerprimnt identification. In cartography, the
systems cas be used tc rapidly idemtify structwral
festures swch as housimg areas, rosds or inter-
sections as well as for imege clarification and
labelling. The yrocessing >f X-tey and microscope
images in medical diagnosis end bio-medical research
is an srea to which the systems sre particularly well
swited, sccording to the company. The imsge data
compression techmniques incorporated ia the systems
cam be weed for efficient image tramsmission ard
storage.

A set of sinple gewersl imege processing
operstions are weed ss building blocks im 2 system
structure vhere the hardvare, the Geweral Opevator
Processor (GOP), is specificelly designed to
implement this structure. The system implemants
operastions vithin & fowr-level higrarchical
structure. Am operstiom with a particulsr size
weighbourhood prodeces s transformed image at the
wext level. A further operation wses this
transformed image to produce & higher lewvel
trassform, and so oa.

The systems can be programmed in 8 Pascal-
like computer langusge, but also otfer the option
of imteractive training. Aresc or objects to b
categorized are pointed out in the displayed
image and the system itself deterwines the character—
istics psrticular to them. According to the compsuy,
this training procedure makes it possible to handle
complex object descriptions vhich would be impossible
to incorporste intos conventional programmes.

Contextvision offers three different processing
systems and 8 vange of options and accessory units.
The most sdvanced system, the COP-300, was introduced
in 1985, aod is currently in use at the Karolinska
Institute in Stockholwm sud the Linkdping Regionzl
Hospital. Contextvision also offers s variety of
educations]l snd support services. (Science &
Technology, Swedish Interanstionsl Press Buresu,
September 1986,

Managing energy electronically

With the increase in energy costs over the past
decade came the recognition that as s rav materisl
Tesource, energy was as susceptible as other factors
to modern management techmiques. In order to
control, it is necessary to monitor. However, se
energy use is generslly so videspread and diverse,
until recently one could monitor snd sessure its
€ ption ically only where use was
conzentrated, such ss in heavy process industry.
Today, the sveilability of relstively chesp snd
reliable transducers means thet it is possidble to
BESsUTE ENETEY uUS~ ically and stely.

Microcompiters allow the necesssry snalysis of
consuvaption and monitoring of equipmsat to be
schieved in & manner spprosching the simplicity of
wonitoring just one large industrisl process. Yow,
one fsctory or indeed any nuwber of factories,
becomes mansgesble in enzrgy terme,

8y msonitoring energy consumption amd by relsting
ite uvse to certein key parsmeters - for exsmple,
floor ares, mumber of items produced, degree days -
it is possible to determine the efficiency of emergy
use in @& foctory, to plan for future emergy targets,
and to monitor the progrerss of energy saving
progremmes continuously so that energy wasting fsulte
con be idontified quickly, Eventuslly the level of
energy use falle.

The full potentisl of such s syctew is not
simply limited to energy use. Cowbining fise and
intruder slarme with & system’s energy mensgesent

fuscticas is techmically pussible. Indesd buildisg
sutomation systems, isstalled abrosd, ofteam ivciwde
both emergy smd sscurity fwactices. Therefore, this
extra capability should be gives sevioces
comsideration at am early stage: iscludiag
sdditional som—ewergy fuactions will greatly eshance
the wsefulness of the aystem, by meking it a total
menagesent information system. Alm, the inclesiom
of these extra fuactioms is likely to have little
ispact om the overall cost of the project while
shosteaing its effective payback perisd amd
imcreasing its fimascial sttractivesmess.

Omne csn distinguish twe major types of emergy
asnagensnt system?

Dedicated system. Such a system = witors/
cautrols just ome emergy service or fenction such as
lighting, space hesting or electrical wmaximus desand
control. It is anslogous to a dedicated berglar
alarm system.

%Min energy %‘uut system, This
monitors/comtrols s range of evergy fumctioss. Also,
it uswally cen analyse smergy comsumption off-lime
slong vith eaergy relsted eveats and alars
conditions. Thus it can produce managesest reports
on ewergy wse and, vith the inclusion of non-emergy
fonctions, provide the reporting wecessary for a
total building management informstion system.

A compredbensive system can be cemtralized or
distributed.

With & centralized system, sll essential
computing operstions are carried out at s ceantral
station which is ususlly hard wired or st lesst has
continuous comnectios to its non—intelligent
outststions. The outitations take all comtrol
instructions from the central processing umit.

In 8 distributed setup, however, the cut-
stations sre likely to be remotely positioned and
sre, therefore, not in continuous contact with the
centrsl ststion. Instead, they periodically
communicate essential summaries of inforsstion at
certein fixed intervals and, perhaps, slerm
conditions ss they arise through, for exseple,
suto-disllers working into the public switched
telephone network.

The outstatious are intelligent: they can store
information feedback from their locally positioned
transducers, vaise sn slsrm if necesssry, and provide
simple control routines such 39 maximum demand
control or hesting optismizstion. Effectively they
sre standsloce units. However, all off-line
computing end display of curreni conditions on VDU
mimics snd msrsgement reporting will still o« done at
the centrsl station,

The morket is young. While the technology is
basicslly similar to telemetry monitoring/zomtrot
equipment, its spplicstion to energy msnsgesent only
sterted properly ia the last 10 years. Wundreds of
companies worldvide now claim to supply emergy
mensgement systems.

In the UK, many distributed systems have been
installed in areas as diverse ss supermerkets,
hospitals, hotels, commercisl office buildings snd
factories.

Electtonic enargy mansgewent systems snd
techniques are well developed now. The declining
tesl cost of ¢ s, eicropr sod computer
tachnology, cowbined with long-terms iscresses in
enargy costs st slightly over 3 per cent per sn.um
ontil the end of the cantury vill make systeme
increasingly attractive. ... (Techmolcgy Iselend,
n.’ l’“) |




Wanted: mnew jobs for sad robots

If vobots are taking over where mem ouce worked
(es waion lesders fear), them surely the mem vho make
the rodots must be doing good busimess? They
aren’t. Imstead of big sales, the machines have
chalked uwp big losses. Crowth in the american robot
warket has slowed to & smail’s pace. Coupanies are
still streggling to fisd the formula that will
trsasfora todays’s rusty tin men into glesming
knights. Latest to try is Japan's Toshiba, which
this week signed 8 robot-merteting joint vemtere with
FEG's Messerschaitt-BElkow-Blohs (MBS).

Eager to diversify from its roots ia serospsce.
MBB will market Toshiba's robots ia the Pedersl
Repudlic of Cermamy, Switzerland and Avstris.
Japanese robots hrve gome down relatively well in
FRC's engineering imdustry. Sales grew by arownd
30 per cent last yesr, to 34! (incleding the
wnprogrammeble pick-asd-place mechines which only
Japasese statisticians couvat as robots). But
coupetition for robot sales everywvhere is towgh,
especislly in the large Americas robot sarket vhere a
lot of spparently well-laid plans have recently goone

badly wromg.

In 1985, Americans spent abowt $595m om robots
and the softwvare meeded to make them work - about
half ss wuch agsin as they spent in 1984. This year,
stockbrokers Prudentizl Bache expect robot sales to
grow by only about 5 per cent, to $625m. Because
many robot companies were suffering even during last
year’s boom, the slowdown will hurt.

Some of the saddest faces sre at the electrical
gisnt Westinghouse. In 1983, Westinghouse paid $107m
for Unimation, then the world’a leading robot msker.
Unimation has disintegrated in Westinghouse's hands.
Its share of the Americen robot market has shrunk
from nesrly s thitd in 1982 to less than one-tenth
today, snd its place in the American robot-maker's
league has slipped from first to fourth.
Westinghouse has invested heavily to beef up the
Unimstion robots, but so far it has little to show
for its effort and money.

General Electric has fared little better. In
1980, CE predicted thst, by 1990, it would hold
sround 8 fifth of a factory-sutomation market worth
$25 billion a year. Instead, it has chalked up
losses of over $120m, snd it still does not even rank
smong Americs’s top tem robot companies.

Bumber of industrial robots ...

eosime end 1984
Japan 67,300
United States 14,500
e © 6,600
France 3,380
Italy 2,700
Sritein 2,623
Sweden 2,400
Belgivm 859
Canads 700
$pain 516

Source: Japan Industrisl Robot Associstion

Most embarrassing of all, success in robot
wotkets has proved little wore profitsblie than
feilure. The second-renking snd third-renking firse
in the American robot market - machine-tool maker
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Ciacinnati Nilscrom snd Sweden's AS™A - are not wech
richer for all their years of robot production. The
fire nov meking wost womney out of the American robot
warket is G Robotics, & joiat venturs between the
Americas carmsker Ceneral Motors and the big Jaspamese
robot ¢ Fasuc. And OF Robotice mede only $10m
ua sales of $187a in 1985. Avrowsd two-thirds of
those sales west to QM itself, aad this year QM has
cancelled sbout $80m-worth of its rodot orders.

The robet mskers’ problem is that selling
sutomata is mot as simple as winding them up in the
morning and sending thkem owt to do a resl persoa'’s
vork. They require complex software to do even the
simplest tasks. And robots wust be taught to
communicate with the other machines vorking beside
them on the shop floor. Creating that software aad
those commmication links is expensive. So are the
service people weeded to ensure that they keep

working.

So far, csrmekers have bees by fur the best
buyers of industrial robots. For thew, the cost of
robots furms only a smsll part of the price of a new
production lime. Because the whole lime :is usually
built st once, car firms have an casier job easurisg
that the robots will talk to their fellow machines
than companies that have to integrate the creatures
vith existing equipment. Painting, welding and all
the other jobs om car production lincs cam employ a
lot of robots. G slone plans to instsll sowe 20,000
by 1990. But the reslly big msrkets for robots
should lie elsevhere: in ™ bly” tasks like
putting circuit boards ints computers, assembling
electric motors or packing chocolstes in boxes.

Until now, demand for such assesbly-robots has lagged
well behind robot makers’ expectstions.

One of the dasmpers on demand for assewbly-robots
is nov being lifted. Led by GM, robot consusers have
created standard communications protocols, called
PAP, which should ensure that any manufscturer's
robots can work side-by—side with any other’s. But
equally gslling problems remsin. Market analysts had
expected the first big vave of sssembly-robot orders
to come from the electronics industry - which has
lots of the repetitive kind of work that robots can
do, and enough technical expertise to teach the
mechines how to do it. But stagnstion in electromics
and computetr markets has forced manufacturers to cut
their previous investment plans. And IBM, vhich has
been installiang robots regardless, has been building
its omm. (The Economist, 26 Jily 1986)

(The Economist, 26 July 1986)




Robots build new markets

The British Robot Association's smalysis of
robot spplications for 1985 swggests thet assembly is
wov ome of the factest-grovimg applicstion areas for
robnts. Of the 300-0dd sssembly robots now in gee in
the UK, about 100 vere imstslled last vear, asking
sssewbly secomd oaly to imjectionmowiding wachine
losding ss the most popular application for mew
cobots in 1985.

Ivo main factors comtrol the pece of robotic
ot :ably systems development; robuts speed and
mechine vision. Ceaeral Motors estimetes that by
1900 it will have 14,000 robots, and sbout half of
these will have vision. Lucas Industries has a
contineing programme to sutomste the assesbly of
vugll parts, and is wov looking st the robotic
sssewbly of kesdlamps In s flexible system vhich will
cope with arownd 12 product veriemts. Simsce a
headiamp is 2 cosmetic item a3 well as a fumctiomsl
product, it is likely o have quite 2 shnct prodect
life, so a flexible assesbly system is a must.

With Imperial College, the Lucas Research Cenmtre
worked on a programme to fimd out whether visiom
could be used to sssist hesdlamp assembly. The
programme’s results were presewted last yesr at am
ICE conferewce Robots and Avtomsted Kanufacture. The
vision system used at Lucas comprised a Vidicom
closed-circvit television cemera with wonitor, aa
Eltise Image III digictal frame store, swd s
microcomputer vith one floppy disc drive and
256 kbytes of RAN. If performed successfully oa
trial, teaching Lucas much sbout how to design &
vision system able to cope vith extremely reflective
surfaces. A similar vision system will be used to
check that the correct main components - body,
hesdlomp and lens - are being fed to Lucas’ hesdlamp
sssewbly cell, which is now uader development.

But even with reliable vision systems, there is
still a need to pick the right robot for assembly
work. High sccurscy snd repeatability, and the
ability to control the wovement of quite heavy loads,
csn sllow sn sssembly robot to compete with dedicated
sutomatic systems or marual lsbour for some
wmechanical and electronics assembly tasks.

At CEC Research in Leicester, s nev type of
robot has been developed which should be more
accurate, easier to control and stiffer thsn
conventionsl designs, making it evitable for fest,
preciee operations like product sssewbly. Called the
Tetr bot (for tetrshedral robot), the mev design is
nsde wp of s central limb, positioned im epsce by
three linear sctustors. These form a truly
triangulsted structure which, seys GEC, is light and
stiff, so sllowving the robot to schieve high
scceleration rates. A three sxie wrist unit gives
the Tetrsbot s total of six degrees of freedom. ...

The flexibilicy that even advanced sesembly
robote offer to some ssnufacturing processes could be
restricted, in the case of low-volume production
runs, by the r==Z (o stop snd programme the machine
for esch ne. task as it srises. Many robot
instsller.ons sre mov expected to operste on &
three-shift basis to bs cost-effective, and there are
three factors which are likely to be vitsl if
sssembly robote ave to be kept working efficiently:

= Progremming languages which sre interactive
snd allov fast, sccurste progres ganerstion;

= Recovery strategies to minimise down-time
after, for exawple, im correct handling or
insertion operations; and

- Off-1ine prograsming, to cut out
time—conswming robot tesching sessions.

Conventionsl teach sad repest sethods cam occupy
mic) of the robot's time, especially if it is
essemsbling a resge of shori-rum prodects. It is here
that off-liwe prograsmisg comes isto its own, but if
this cen de dume throwgh the compexy's computer—sided
design (CAD) system, the producticn engineer cea
reuse Che geometric information avout the prodect
which bes slready been defined by the desigmer,
ssving om doth time snd errors, amd Lrimgimg about
productivity geims as high es 15:1.

Using Unimetion snd Computervision products, a -
development cell vas set up whick has descmstrated
wony of the sdvantzges to be gained from the
techmique. These nclude better robot cell design
wsing simvlstion techeiques, as well as the faster
and more accerste programming of robots.

Oae importaat factor likely to limit the
applicetion of CAD im off-lise rodot programming,
howvever, is the lack of stamdsrd robot lsagusges.
Without 2 standsrd lemguage, CAD vendors will mot be
sble to design seoftware to exploit all the robot's
fecilities.

In tihe lomger term, many of the spplicatioss for
which robots ssy eveatuslly be used will lie ocstside
the controlled envirommenr of the factory.
Shipbuilding, mining, comstructiom, snd specialised
scr vities like the decommissioning of weclear
Yo_ctors are oll aress where a robot which cowld
tramsport itself over rough svrfaces, or eves clisb
staire, could be a valusble prodectios tool.

Although tracked or wheeled vehicles could do
soms of this work, there is much to be ssid in fsvour
of a mechine which could walk, copiag with difficult
terzain by feeling its way and only trassferrimg its
weight vhen it has tested its footing, as busens and
smimale do. A tess st Portsmouth Polytechnic, led by
professor cf robotice John Billingsley, is developing
such 2 walking machine, which will use pmeumstic
poser to drive its six legs. Previous spproaches to
welking machines, sasys the Portssouth team, have
aspprosched the problem by devising large, powerful
machines which, at amy point in their stride, form a
rigid structure sdopting s stable positios ss it
rests on the surface. The Portssouth approach will
be to use 8 complient, sdsptive mechanism of jointed
limbe » d by » d sir to schieve s smooth,
fluid motion over umeven terrasian. Hov would swch s
machine actuslly movel

There sre seversl different gaits the machine
could sdopt, cthe simplest of which is s *prowl’,
where the mschime’s centre of gravity is not sllecwed
to move out of the sres enclosed by the poimts at
wvhich its feet touch the ground. Im this mode, the
wmachine should be moving slowly emoug™ to stop st say
point is s stable stete. The mext, sed elightly
faster, gait is 8 "scurry’ where the centre of
gravity is still within the ground contact ares, but
the machine wight need one or wore psces to come to &
hale. In both these gaits, the body cam wove
smoothly in s horigowts! line, without any asgular
movement .

Taster gsits must sllov the ceatre of gravity to
wove, temporsrily, outside the leg base.
movement of the foot relative to the body will decide
hov much verticel, horizontal or rotstionsl sovement -
is produced, The resviting gaits would be &
‘canter’, vith some rotstionsl movement of the body,
8 'lope’, eimilar to & humsn welk, end s 'trot’.

Tinslly, the robot cowld ‘gsllop’ in
emcrgencies. In this case, the feet would spend much
of their cycle time off the ground, snd the machine
would need gyroscopes to stabilise the body during
these faster movements. There sre a variety of ways
of sceering such a machine, including lengthening or




shortening its stride, and rutating the legs im a
sinilar way to the steering wheels om a car.
(Ragineering, July/August 1986)

Autousted handling

Materials handling sccouats for betwees 30 end
70 ger cemt of prodection costs in UK mamufacturing
companies. The uwse of rvmed handling systems,
says a mev WEDO report, cam prodece messive
veductions in these figures vith grest isprovemeats
in proluctivity as s rvessit.

Abowt £23,000 milliom is tied wp by K
sanufacturing industry in the form of imvestory,
sccording to a recest estimate by Kesrwey
Conseltents. Oue way to cwt this figure is to
istroduce advanced handling systems (ANS) -
wechanical handling hatdvare comtrolled by
computers. These systems can be nade uwp of sutows: ed
guided vehicles (ACVs), conveyors, crames, and
sutomsted storage and retrieval systems.

A report on teis whole subject, entir ed

Advanced Nandl Systems - loiting .xe
ties, was 1 tecently By the Watiossl
ononic Development Office (MEDO) on behalf of the

Nechsnical Handling Economic Developmeat Cosmittee.
The report says that the scope for improvimg hemdling
efficiescy in industry is emorwows. MNsterials
hasdling, it claims, is & wajor expemse for
compenies, sccoomting for 30 to 70 per cemt of
production costs. Despite this, it is ome of the
lesst comsidered fumctions in the msjority of
businesses. The difficulties that srise in materials
handling are oftem seem as isolated probless of stock
coutrol or production scheduling, rather thas as
symptoms of poor materials flow management. ...

The report concludes that worldvide
investment in ANS will grow by 12 to 15 per cemt
somuslly fros the £1,400 million of two yesrs sgc to
£2,500 million by 1990. However, the UK market,
althowgh relstively underdeveloped, is expanding st
sn even faster rate and is expected to resch s value
of over 1250 sillion is 1990, sn sversge annual
growth rate of 20 per cent.

WEDO also ssys that msjor opportusities exist
for UK users of AHS to improve their cowmpetitiveness,
if they invest 'n storsge snd warchousing - a
substentisl merket worldvide but one im which the UK
has been slow to sdopt the latest vechcology.
Antomsted handling in manufacturing assembly also hes
much to offer in sectors with ressonsble volume
throughputs, especislly electro-mechanical goods,
consumer products and computers.

The report recommends thst sll cowpanies should
carry out an sudit of their hendling costs snd needs,
snd that they should adopt ANS to emsure their
long-ters foture in terws of:

= Incressed control over meterisls flov through
the business ss s whole;

= HMore efficient use of labour;

= Reduced cspitsl employed se s result of lower
inventory;
-~ Incressed product quality; and

= Reduced lead times ond greater flexibi.icy.

* Advanced Nandling Systems -~ Exploiting the

portunities is svsileble from the Jook ’
Toank Towsr, Willbank, London SWIP &QX,
price 13,50,
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Amother importast recommendstioa ia the report
is that chief executives should sppoint a powerfel
technical voice at board leval - & strategic thisker
with in-depth experi of moders prodeccion sad
design techaologies. It is also suggested that
technical staff should receive trasiniag st the
nationsl Materisls Nandling Cemtre, Cramfield amd/or
8 loczl wmiversity, techaical college or polytechmic.

A stroag recommeadatioa for the Covermment is
that it shovld mowat a further swbetastisl aweresess
campaign based on a wmified approech to computerised
sutomstioa. Aleo, that it should wadertske a major
review of techmical trsining facilities for AES, ond
that there showld be direct-grast swpport ia crwcisl
product development (ress. The Covernmeat sgescies
could provide their support by givimg preferesce to
suppliers already weing ANS. )

Lastly, the report eadorses the setting wp of o
waified, finewcislly and techmically stromg
organization to spam all the prei=ct and merket
areas of ABS, with the objectives of promoting the
reed for optimum astomstion snd showing how ANS cem

help achicve its goals. ... (Engimeering
July/sugust 1986) '

FACTORY AUTUMATION

< A

Factory sutomsticom v

“A few years ago, the factovry of the future -
vith robots and other sstomsted wachimery
effortlessly turning out products from A to Z -
seemed to be just sround the cormer. Today w2 kuow
better. Flexible memufscturing systems, which are
flexible only within limits, are mow being izetalled
sore thoughtfully, one step at & time. IV - robot has
traded its beadliner status for s strong swpporting
role. And fectory commumicstions stamdards like
Gemeral Motors’ MAP, essential for smooth operatios,
are finally emerging.”

“Forwerly hasiled as a panaces for the ills of
American industry - and prescribed ism heavy doses -
flexible samufscturing is wow being scaled dowm.

B highly sophisticated systems sre expemsive
snd often incompatible vith a company’s other
msnvfacturing operations, users of tlexible
sutomstion hsve begun tsking a step-by-step spprosch,
starting with basic building blocks that caa
eventually be linked into larger systewms.

"Ihis nev conservstism is s packlash against the
rapid push for sophisticeted swtomatiom inm the 1970s
and early 1980s. Squeszed betwees maturing msckets
ond low-priced foreigm competition, basic setsl-goods
producers like sutomobile, mschinery, snd fare
equipment companies ecagerly embraced flexible
sutomation to improve efficieacy sad cut costs.
8 combinstion of poor planning, neglect of basic
shop-floor ssnsgement, snd uareslistic expectstioms
scotched many of these efforte.”

But

The above is quoted fros the istroductory
paragrephs of s well-resesrched article by
J. Zygmont, senior editor of lis Technology, in
vhich he looks st performence promises of S
based on exsmples of Americen isdustry. HNe concludes
that:

"Recognising thet msnufacturers sren’t willing
to pay too high s price, sutomstion vendors are quick
to poirt out thet PMS ie mot the penaces it wes once
held to be. Rather thas goieg for sll-out
flexibility, soms sre pushing "sppropriste
flexibilicy”. 7or a Cermsn sutomeker buying o
mhiuht line for four-cylinder engines, sppropriste
flexibility mesns the option to add am inch to
engine-block height if future merkets demend larger




engines. Otherwise, the mew line is & comventionmal
fized system.

"Fized (momflexible) sutomstiom will remsin an
important aspect of future mamufacturiag. Wowever,
even such dedicated lines - when combimed with en
spprepriste combination of weasfecturimg cells and
PHSe in 8 single plamt - will evestwally provide
flexible prodection; competer-integrated
wennfacturing will tie together “islands of
sstemstion” wader & single, cc-ordimating competer
that cem efficieatly hanéle product varistioms. Nt
even as flexible sutomstion expends and improves,
sswfacturers will remsin cawtiows.” (Migh
Techmology, October 1986)

Avtomsted mamsfacturing v h facility

Three years sge, the Nationsl Acsdewy of
Bagineering ia the US discovered a perslisrity.
Large compenies iavolved in mas: production sre wore
likely to sstomste their factories thaea smesll
compasies producing batches of 50 parts or fewer st &
time. The problem, the scademy discovered, is that
batch memufacturers temd ~ot to integrate couwputers
into their factories bec use it costs teo much to
persuade machines frowm differest sour-es to
co-operste with esch other. Big busimess cam afford
to build sutomated factories from scratch and to
customise mechines and computers of differemt
makes. ...

Big :ompanies such as Cemeral Motors or Boeing
can afford to sssemble 8 new factory like a hi-fi
systsm or to custowise every machime to communicate
in the eawe vay. But even Geweral Motors is still
cravling: oaly 15 per cent of its 40,000
progremmable devices can communicate outside their
own processes. Resolving thet mechsnical
wisenthropy, sccording to the chairmsr of Genersl
Motors, takes up slmost half the compacy’s budget for
sutomstion.

Sstck manufecturers add equipment ome or two
pieces st & time. They need to buy from differeat
suppliers but they canmmot alford to teilor eachk
wachine’s software and hardware. Yet these compsnirs
need the wost flexible form of sutomstion, as they
frequently svitch -ow seking one smsll lot of parts
te amother. The probles is more thea scedemic.

About 90 per cemt, or 100,000, of the compsnies in
the US thet mske parts for other compsnies are batch
ssnufscturers. Discrete parts sccount for sbout

75 per cent of the trade in msaufsctured goods in the
08, 1If big corpanies sre the only ones that cen
sfford to sutomste, they will eventuslly swallov up
the omsll operstors. This is why, in 1981, the
Nstions] Buresu of Standards (NBS), in Marylsed, set
out to design sn sutomsted mschine shop "ss easy to
Mook together as s home music system.”

The WBS is & quietly industrious h
centre, Twn by the government, that most people think
juet messnres things. Nov a tesm of sbout
130 resesrchers st the buresu has set up s sparkling
rew machine shop called the Automsted Msmfacturing
Resesrch Pacility (MMF). Philip Nanzetta, the
mansger, points out that the AMRY is not 8 prototype
factory or simply e source of imnovstive equipment.
It is o laborstory for experiments. Aa economic
snalysie for the WBS, by the Msnsgement Collsborstive
Croup, calculsted that the AMRF's work could
eventuslly reduce mschining costs by 25 per cent.
This represents en snnusl seving of tens of billions
of dollars in the US.' So far, 19 universities have
sent resesrchers to study st the AMRF, snd sbout
35 companies octively perticipste in its work by
offering people, «ui’wut or cash,

Computer scientists snd engineers sit st the
terminals sttespting to string the machines snd their
robots into & oinlc. sutomatad entity that produces
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parts. Evestuslly, they hope to accomplish two
goals. The first is to devise mev ways to machime
parts so precisely that they coauform to satiomal
standards of messurement. Their second gosl is to
provide emough informatiom to design a standard
insterface for industrial mechimery. Evestually, the
wili use the AMRF to develop mammfacturing
systems that imcorporste srtificial imtelligemce.

When the AMRF has achieved its ismediate goals,
it will have developed vhat is knova gemerically as
compater-integrated mavatacturing (CIN). A CIM
system, besides vorking watouched by human haads,
aust be flexible emough to respond iwmediately to
changes in the market-place. An engincer wsst be
able to throw sm slteratiom or wewv desigm into the
computer at the top of a CIM system and have its
machine tools cut s modified or mew part
immediately. ...

The WBS sime to creste sn electronic hierachy
thst shsres labour out, writes s common dstabase and
sets rules to decide how decisions must be made. The

. bureas ssst 3lso decide vhat inforwetion you meed to

run & factory and how to get it. This explaims its
precccupation with sessora. The aim at the AMRF is
to set a dats standard that can deal vith eveats,
such as the wotion of a robot's arm, as they happen.
MAP, on the other hand, is concermed with static
events, swch as delivering a tally of perts for
clients. The ¥BS will mut write the new stendard for
msnufacturing industry, that job belongs to an
independent body, the Intermational Standards
Organisation (¥S0). What Siwpson is trying to do is
to write the electromic equivilent of s better lsvw
swd them to persuade the ISO to enforce it inm the
lsviess land of computers. (This first sppesred in
Bew Scientist, London, & Septesber 1986, the veekly

Teviev of science and technology.)

Soviet factories sre being sutomated

A computerized eystem worth US$6 million for the
sutomation of the production process of a factory
that produces the largest gesrboxes for harvesting
wachines is about to be completed by & British fire
and sent to th~ Soviet Uniom.

After the nev system hss been spplied the
factory will be sble to produce 2 unit every
49 seconds. The parts to be sssembled will be
conveyed by mobile platforms through 15 ststions
controlled by computer. The engineers assigned to
product control vill be able to obtsin on & screem,
siter making selections from wenus for ths purpose,
811 the informstion regarding the product st the
individusl stations of the production cycle, ss well
as o diagrem providing a complete overview of
production.

By selecting s particulsr workststion, they will
be shle as well to take individual machines, or parts
of the same, into exsmination gnd to obtain
inforwstion coming from disgnostic wonitoring devices
spplied to the machines.

Cven if the systes will not be completely
sutomated, the production line will not in fact be
controlled totslly by the computer inssmuch ss the
perts will be losded snd unlosded msnuslly, it
nevertheless repres~nts one of the most sdvanced
sutomation systems present in fsctories in the
Soviet Union., The emtire project, which took over
20 monrhe to develop, i® expec.ed to go into
operation st Tegsnrog st the ens of the curruat
yesr. (IBIPRESS Bulletin No. 92, & August 1986)

factory of the future

The factory of the future will be successful if
senoing devices can effectively predict tool
feilure. Users end planners of mschining cells and




systems secd sevors that casa detect brukem smd worm
tools. A promising development im tool ceaditiom
sensing has been democustrated by Kemmemetal. Its
Tool Comdition Semsor System for turning mechines caa
detect vhen a cuttiag tool breaks sad stope Che
spindle in less thes & single revolution of the
workpiece. The systemn’s operation is based upos the
direct sessurement of radisl, sxisl, sand tasgeatial
forces that are meassured im a special tool block end
processed in a special computer. As s result, the
systea is immwae to the 6 commom tool wear
wechanisms: crater wear, flask wear, chippiung of the
imsert or cuttisg edge, depth-of-cut motching,
microecopic breskege, and thermal deformatioa of the
insert. In semser vesearch efforts, MBS has
developed a laborstory modele of am ‘witrasousd’
probe to sutomsticelly momitor the surfece fimish of
a part during mechining. The probe hss been
successfully tested on both flat and curwed
stationary objects with average swrface roughuness
valuoes of 25-1,000 wicroinches. (Iroa Age,
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S ful astomation st slumi worke

Ksiser Alwminum snd Chemicsl Works, locsted im
Erie, Permsylvania, USA, is making sn impressive push
tovard vhat it has terwed Computer—Integrated
Organizational Astomation.

The Erie Vorks, as the plant is called,
specislizes in the msnufacture of sluminue forging
dies. Both the corporation and the plant realized
that wmodernization was required to reduce costs and
lesd times, improve accuracy snd repestability, and,
through these sdvances, increase competitiveness and
the chance for survivsl.

The modernization began with a study of CAD/CAM
in 1979, culminsting with s 1984 instsllation of &
systes fros McDonell Douglas running on Data Geners!
hardware. Wext, in February 1985, Kaiser/Erie added
three Rambavdi (Itsly) vertical CHC machine tools for
die machining, 10 reduce date entry times st the
CiCs, s Masterlink DNC system to comnect the machine
tools to the CAD/CAM system (via an intermediste Dats
Genersl computer) was instslled.

In o parsllel activity, the Erie Works installed
s Data Genersl ZCLIPSE NV/1000 to cff-losd computer
information from the corporste network st the firw's
headquarters in Oakland, Californis. When fully
impl ed this r, the system will handle all
the sccounting, purchasing, work-in-process tracking,
pay-roll, ~d shop~floor-control requirements of the
plant. Ty. , .ogether all the various progrssmable
devices st the Zrie Works is 8 MAP-compatible
broadband communicstions network from Concord Dsts
Systems. Called Token/Net, the network was installed
in August .385, and includes some 36 interfsce
wodules ~ plans ere to instsil over 150 eventuvallr -
€0 connect 86 different devices throughout the
26-building complex. (lndustrial World, August 1986)

CIN research in the Federal Republic of Cermany

At the METAY '86 Exhibition in Dusseldorf in
June, the importance of CIN and of mev engineering
materisls to the small ond middle sized irdustry wes
strongly emphseissd. This is ome of the biggest
ohows in the meta]l-working industry in Curope ond
included s total of 948 exhibitors from 26 cowntries.

One of the main festures of the exhbibition was
the specisl shows for nev enginesering maceriale and
for computer integrated menufscturing, reflecting
clesrly the two important sress where industrislly
sigaificont R & D is taking plece.

This srticle sttempts to highlight the mein
features of the special CIN shev sad to summarise
some of the wost siguvificeat developments inm the FIC
in receut times end in particular sisce the
EM0-Bxhibition in Bano last September.

CIM-specisl show eacompassed sn area of ever
1, . Five of the leadiag Ceruen CIN R & D
isstitutes in conjwaction with competer and
prodection eugireering icdustries were om display. A
wember of the systems exhibited islsad solytioms to
the problems of CDM. The brosd spectrwa of prototype
sclutions indicate clearly the complesity of the
problems cssociated with the development of CIN
systems for emsll to mediwm sized isdustry.

Coasidersble resocrces are being pumped imto
production plamaming, designing, work preparation and
manufecturing techmology by bothk German indwstry and
research fowndatioms. The effects of this could be
seen at the specisl CIM show where the limkage
between the variows departments of s company was
being demomstrated and where specislists were
available to discuss the detailed problems associsted
with interface developmesnt.

The Machioe Tool Laborstory of the Higher
Education Institute st Asches demoastrated s cowplete
information flow system from the design department
right through to manufacturiog using s CEC-sswing and
turning cell to produce rotationsily symsetricsl
compooents. The Traub compsny was showing its fully
automatic flexible turming centre, THA 480-FHSZ,
which with the aid of a flexible materials handling
device had the facility of changing the workpiece,
cutting tools snd chuck jaws fully automstically.
Linked to the turning cell was & saving ceatre
SSZ 140 k fros the Kasto compsny. The CWC circuler
osv PKS 140 was supplied with bar from the
multiprogram magszine. An WC sorting system was
capable of sorting sswn workpieces into the
respective bins. Por the dsta traasmission, s Prime
computer installstion vhich was capable of
undertakiag the functions of production planning
(PS~systesechnik) the design (Prime-medusa) snd the
NC-progras generstion (Prime-CNC) could be seen.

A wost interesting presentation of CIM came from
the Imstitute of Production Systems and Design
Technology of Berlis in comjunction with Digitsl and
Haho. In & 40 miu-te demonstration the
unquestionsble suitability of CIM in the smsll to
medium size manutscturing plant vhere a versatile
product range is demanded was showmn.

In 8 wodel factory, the company showed the
visitor the standard range of products norwelly
svsilable, selected s guest snd ssked hin/her to
suggest s modification to ome of the basic items om
the product sanu. The estire procedure fros cestomer
order of s standard poert with modification (s typicsl
csse in the small/modion sized manufsctering plaat)
right the wsy through esch department of the factory
vas thes demonstrated.

The order vas entared on comprier, gives an order
mumber snd 8 brief dascription of the sodification.
This information wae pessed with the 8id of electromic
post to the design deperteent. The dasigner cslled wp
the porticular item from the scnu end procecied to
wodify the item as per imstruction. Is s remsrkably
short tine, snd making we~ of the EUCLID oystes, be
coupleted the mediticatio.. After checking thet it
ves in sccordence with specifice~ tion, be preduced -
slso with tha sid of he ZUTLID syeten - & cemplete
WC-progres for composest masmfacturs of the CIC
machining centre snd then checked chis program woing
the graphice simssletion iescilicy.




The dats were them tramsferred, again by
electronic post, to the production plassisg and
control as well ss to the job shop scheduling
departuents. The job-shop scheduling package in
the CIN-Strip demomstrated was being developed by
the Frawshofer Iretitete for Production S stems
ead Design Techa.logy (IPX), Berlin. Im the
paperliess activi'y the dasta vere evaluated quickly
by esch departwent and clearsace given to go shead
with manufacture. The completed item was handed
to the ‘customer,’ alomg with the mecessary
documents.

The Institute of Production Systems and
Aatomstion (IPA) of Stuttgart, workimg with
Krupp-itlas an’ DEC, showved a computerised soletiom
for the areas of productiom plamning, machine
loading, diagnostic techmiques, sanufacturiog coatrol
awd cost smalysis. Two differeat systems were being
denoustrated, ome using the robot as a machime tool
in 8 CIN-Systen and the second showing a flexible QC
cell.

Making wse of off~line progremming, it was shown
that tke use of robots as mechine tools can be
wadertsken wore sfficiently. The mini-computer plays
8 very important role .ere. Om one haud it may be
wsed in the CAD/CAY syr%en and for rodotic control;
on the other, it can be uzeo to realise relatively
time independent, mowm—criticsl general functions
which are necesssry for many robot applicstions.

The software systems currently being developed
by the IPA im Stuttgsrt, aised maitly at the
wanipulation of tools using robots, have the
following fumctioms:

= User prograwmsble interpolation,
= The generstion of pstterms,

= The generstion of programs without control of
the industrial robot,

- Off-line part-progres correction,
= Flexible documentstion ard storage,

- Recording of programs for differeat robot
types and

= Fast progrsmme changing on robot switch over.

The winter semester, 1986/87, et the lustitute
of Memufscturing Technology snd Machine Tools of
the Technical University, Hanover, will see the
start-wp of a mew CIN-laborstory, the first o. its
kind designed for educational purposes in the FRG.
The concept wvas demomstrated at the MEIAV '86 show.

The system comprises a CAD work szation for
design snd WC-progrem gemerstion. A PC metwork for
the direct comveyance of the WC-program (DIC) end
CRC-aschine tools for the mawufacture of the comsputer

designed conponents.

On the other integrated PCs the CAD-software
from the work station caw be used in 2-D form, having
s meny srchitecture identical to thet of the work
station. The PC-CAD Software is ssid to be very
svitsble for the educstions] enviromsent. A computer
besed work plamming system (A VOPLAN) snd ite linksge
to the CAD-System in sddition to » computer
contrelled tool sensgement systes sre slso being
doveloped ot Nesoves.

The fifth inotitute domonstroting CIN- .yotens
wae the Nuclesr Besearch Centre of Katlsrube, It
domonstrated o ClN-model asssembly fectory with s
flenible sseembly cell woing sw industrisl robot
RN 15 frem the Reio Cowpeny. A typicel industrisl

compouent being sssembled and disessesbled vas on
desomstration. Coupled to “he avsembly cell was a
real time PPS-system frem the Berber Company. The
PPS-System vas well demonstrated by the wse of six
terminals for the differeat departments including
sales, design/calculation, work preparstiom and
saterials ecoacmics.

The working eavironment of all personsel not
directly concerned with controlling tasks cam be
separsted from the actval productiom process due to
ioformation netvorks in conmection with data based
wanagement systems, simplified manmachine
communications and intelligemt computer operstioms.

Considerable development hes taken place in the
development of prototype CiN-systems in the PRC over
the last year. It is evident from these prototyps
systems that CIM has wmuch to offer to the emall ko
wediom size facturiag company. Ho » there
are many teething problems associated with the
developwent and instsllation of iadustrial systems.
These lie mainly in the following aress:

= Ioterface development,

- Cosmcnication standaris,

- Function snd systes integratiom,

- Machine intelligence,

~ Decentralised closed loop comtrols,

= Diagnostic systems and

- Steff qualification.

Stilz, both industrialists and educationalists
have no choire but to become involved with CIM and to
develop strategies for the evaluation of systems on

offer. Although much has been achieved, there is no
limit to the amount of R & D needed before fully

automated sapufacturing can be realised. (‘l’cchnolo‘z
Ireland, Septesber 1986)

The retooling of America

Flexible maske-anything factories are beginning
to sprout scross Americs, bringing back jobs that had
slipped offshore.

Americsn cowpanies began pouring big money into
high-tech menufscturing around 1980. All told, firws
in the United States spent less than $7 billion thet
year on computerised sutomstion. Today they are
spending snnually $16 billion, mostly on sore
sophisticated CIM equipment. By 1990, investment in
computer-integrated msnufecturing will have doubled
to $30 billion or more, forecasts Dataquest of
$an José, Cslifornia.

Genersl Motors has spent no less then
340 billion over the past five years on factories of
the futurs., Cven its suppliers sre being hooked inte
OM’s vast computerised informstion net, allowing them
to swap dats with the gisnt motor maker as s first
ostep towards integrating them wholly within its CIM
environmwent. IBM hes been spending $3 billion s year
on computerising ite facturing pr . lo so
doing, it has been sble to bring numerous jobs,
previously done offehore, back into the
United States. Plessed vith the resulis so fsr, I
has rsised its investment in CIN to sn annusl
$4 villion.

The heart of & CIM plant is s flexible
manufscturing shop which can run 24 hours s dey, but
which is cspable of being retooled in sinutes rether
than dsys, snd able fo turm out hundreds of differeat
products instesd of being dedicated to juet one




lime. The differerce beiveen the best of traditional
setometion and the best of mew style CIM plents is
that the former automstes just the flow of material
through the fectory, while the latter gutomstes the
total flow of imformation weeded for memaging the
eaterprise — from orderimg the materiais to paying
the wages and shippire the finisted goods out of the
froat doar.

The aim of CIN is not siwply to reduce the
amount of direct labour involved im msvafecturisg s
product (omly 5-15 per cent of the cost). The real
savings come instead from applying strict computer
and commumicstions controls to slash the amoumt of
waste (typically 30 per cent of the cost) through
having up-to-the—mimste information om tool wesr,
vhile uininising the handling, menagenent and
overhead charges (rarely less thsa 40 per cent) by
knowiag precisely vhere items are at amy instan:
during the masufacturing process. The met result is
thet s CIN factory has a much lower break eves point
than 8 highly automated conveationsl piant. The
majority of the CIM plants nov om stresm im the
United States break evenm at half the level of &
conventionsl plant (typically 65-70 per cent of full
capacity). And becsuse it does wot have to operate
flat out from the start to be efficient, a CIN piaat
makes it easier amd chesper to lsumch new products.
That spells shorter life cycles -~ and hence more
frequent (snd more sttractive) model updates.

Pressure from other parts of Vashington is slso
helping to usher high-tech manufacturing into
American factories. To govormment gurus like
Dr. Bruce Merrifield, the sttractiom of these
flexible manufacturing plants is that they are idesl
not just for iadustrisl giants like Ceseral Electric,
Westinghouse or INM, but even more so for the tens of
thousands of tiny workshops across the couatry.
While Japen has two-thirds of its industrial output
vithin the grasp of broad-based keiretsu
manufscturing groups. American I‘dutq by comtrast
bu llvly- relied Leavily on its 10 .000 or so

b racting firms. 1Ia etsl vorlung,
(or iun.ce, 75 per cent of the parts asde in the
United States are samufactured by small iidependent
workshope ir. batches of 50 or less.

The American Commerce Departaent sees 0o
sntitrust reasons vhy smaller fires should mot band
together to share a flexible menufacturing centre,
making spindles for washi.g mechines one -mun.
wheel bearings the next, then switching to precision
mounts for s wicroscope meker, crankshafts for diesel
engines, microwvave cavities for radar equipment,
nose-cones for missiles and 90 on. This would reduce
the investment risk for the individual fiims, while
providing s higher returw for the CIN plant as s
vhole. It could slso help rebuild moch of the
industrisl bsse of rustbowl America. (The Economist,
23 Awgust 1986) -

CIB_for the smaller firms

Computer Integrsted Manufacture is one of those
phrases that spells trouble for & lot of engineering
compenies, Rsther than being the promised lan’ it
is ocen o8 the lend of broken promises. Producton
companies sre cautious - and rightly so. But with
decent computer systems for msnufscturing cowpanies
costing wp to £250,000, & finencisl or quslity raturn
sinply must be got. With good management, s
1ealistic budget and & suitesble supplier that return
ie possibdle.

|

Cood mensgement systems are the first step, It
has long been clesr thst the first building block of
cowputerisation must be in plsce long before ﬁuy
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mputer hard: into the production
departaeat. l!-lcu the business operates ia an
integrated way vith good papervork systems, s
computer will just be a further Surden om a
disorganised staff. Cowputerisation of bad
managenent systems leeds to more chaos awd more costs.

|~ of the i t it can have om any
engineering business, production coatrol is usually
the first part of the mmufacturing sapagement syszem
to be computerised. The potential is enorwmous. But
turaing poteatial ianto performsnce is the key
element. There is mo simple plug-in sclutiow.
Signing & £200,000 cbeque to TIM Ltd. and expecting a
box delivered that controls production is simply mot
realistic. A typicel wedium sized Irish engineering
company can expect to spend tvo or three years
getting the system up, rumning and rumning well. It
is mothing ‘ess than a tough slog requiring total
msnsgement commitment, s disciplined spprosch and
clesrly defined objectives. Where failure occurs
(2nd there have beem pleaty) and results do not meet
expectations, it is usually more to do with
msnagement weakness tham amy inherent systes fault.

in Ireland and the UK, batch produced products
have sa averzge lead time of eight weeks. Yet the
average time spent msking the product is only eight
hours. It tskes little imaginatioun to see that while
faster machine tools cc~ cut down the eight hours,
they sake no xqact on the eight week lead time.
This lead tis2 is only reduced by much better control
of the production r ces rces in this case
are stock, machines, people and nltimately woney.
Good systess, and then good cos. . .terised systems are,
all about getting the best use sut cf the resources
you have. ...

Use of Computers in UK Engineering Companies

2 of Cos using

this wodule
Stock Control 337
Job Costing oz
Purchase Ordering %2
Materiale Requirements Planning 20X
Master Production Scheduling 152
Capacity Planning 133
Total Sample: 18,206

Source: gxucrin‘ Computer Survey, UK,
ember 1985

T

Unlike many other sectors vhere computers are
used, production control systess rank ss one of the
wost stable aress. Smsll micro based systems with
limited capability are availsble to help standard
production ¢ :'t-ups, from £5,000 up., Very few
engineering compsnies of over 100 employees however
vill get by with less then 8 mini cosputer hased
system running s well developed interactive suite of
voftware modules. Such s systes can essily cost
£60,000 by the time it is sctuslily in full vee. For
lerger companies requitring custom designed coftwere
to metch their specific production system, the bill
can top £230,000. Such a systes would ususlly rum om
s powerful -iui computer such es s DEC VAX 730 with
sany shopfloor terminals feeding ionco it.

Unlike some of the other new vuchmologies,
computerised production control is now very well
established with genuine financisl, quality snd
delivery benefites making systeme viable evem in quite
smell operations.




SOFTUARE

The “Greco” programme in Prance

Over 30 teams with s total of 250 researchers
dedicated to filling the gap in currently available
softvare are in operation under the direction of
Professor Cori of the University of Bordeaux. This
is the result of s year of Greco progrsmming work.
Greco is the joint project of CHRS (Centre National
de Recherche Scientifique) with universities,
institutes and groups of French industrialists,
including IBM. France, the country scknovliedged
internationally as being the cradle of the Ada
langusge adopted by the US Defense department for the
standardization of traditional prograsming
applications, as well as the Prolog language adopted
by Japan to nucleate its fifth generation, is making
an important effort to expand this creative effort in
softvare, one of the key aspects of the future in
informatics.

TLe Greco research themes include artificial
intelligence, databases, sdvance programming
harduare, man-machine interfaces, relationships of
inforwstics with mathematics snd linguisti-s,
co-operation, competition and communication. Greco
is being aimed at several swbitious objectives, from
improving researcher knowledge to lifting programming
above its artissnal level by preparing the
theoretical basis for its elevation to industrial
level, going by way of the creation of software
prototypes, the training of professional software
persons and the transfer of the results «nd knowhow
among the teans and to industry.

Greco, open to co-operation with the centres of
many countrie- (Berkeley, Edinburgh, York, MIT,
Stanford), hs provided access, through European and
American scientific dsta networks, to its research
and products to anyone interested. (IBIPRESS
Bulletin No. 96, 1 September 1986)

Fourth generation languages

The rate of development of fourth generstion
langusges sh no evid of sloving down, If
anything, the rate of change is increasing. WNew
products sre emerging, snd existing products are
being enhanced in micro, mini and msinframe
environments. This kind of sirustion will slways
pose the question, do we invest now or do we wait for
something better to come along? This question has
caused sleepless nights for wany msnagers, not lesst
in the world of dats processing.

Have fourth generstion lsngusges been a success
or have they fsiled to deliver what they have
promised? Firstly, let's dismiss the clsims by some
that fourth generstion languages sre s sales hype put
sbout by software vendors, If that were really true,
the dsts processing managers of the world hsve all
been taken in by smooth tslking software salesven. A
claim thar is pstently untrue and slso offensive to
e~ftvsre vendors. GSecondly, the voluse of sales of
products claiming to be fourth generation langusges
hes been sn outstanding success.

It's not easy to define precisely what a fourth
generation language is. This is partly because it is
sn evolving product sves, and slso because the label
i» attasched to a vide range of products which have
differing origins. However, it does help to look
back at the origins of these products.

The story started in the timeshsring industry,
vith producte from Tywehare, Ceisco, ADP, Comshare,
NCSS, etc. These products found & niche in the
warket place to provide computing fecilities tor
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company sanagers vho could mot wait for the data
processing deparment to write systems for them, and
vho vere not prepared to becowe “programmers”. These
companies offered products that we all now vecognize,
such as Focus, Womed gnd Remis. 4ll of these
products have beem available simce the mid-1970s.

But it was only ia :he late 1970s, and early
1980s that these products 8 .lly available
for in-house systews, ss software from IBM, such as
TS0 and VN/CHS, became more widely used.

Initially, these products were report
generators, with limited file hawdling capability,
keyhosrd data entry, etc. As they began to spread
into in-house sites, the demand for features such as
grester file handling fecilities and screem based
transaction processing capabiiity gave them greater
valve to dats processing professionals as devilopment
tools. Initially, this was for simple systems, but
increasingly these tools are being used for complex
full "production™ applicatioms.

While fourth generstion languages were
developing primarily for the end user, spplication
developwent products, like UFO and Mantis, were
extending their functiomality by trying to be more
user friendly. This gave rise to products such as
Watural and Oa-Line Buglish.

Lster, but essentialiy following the same
process, the personsl! competer world began to deliver
user friendly products such sz dBase 1I and Lotus
1-2-3, using the excellent "instant™ screen
facilities of this type of hardware. In turn, the
suppliers of this type of hardvare are now attempting
to mova their products up the hardvare range, while
the suppliers of wmeinframe software are doing the
reverse. Integration is slso becoming increasingly
important, so that links between mainframe, mini and
personal computer hardware, via software provided by
the fourth generation vendors, is snother element of
their offerings. The consequence of the outburst of
developments is a spectrums of producte ranging from
the "friendliest” of user friendly systems ccsting a
fev pounds to "hesvy” Cobol application generastors
costing hundreds of thoussnds, with all cosbinstions
in between.

This historical perspective is important since
fourth generation languages sre seen by different
people to do different things. Sowetimes they are
seen 83 tepor. generators, sometimes ss informstion
centre products, sometimes as application development
tools, and sometimes as prototyping tools. This
confusing image has allowed other products to claim
to be fourth generation langusges even though they
fail to meet most of the objective tests that define
thea.

So have fourth generation iauguages been s
success or [silure?

Their objective is quite simple - it is to
increase the productivity of users of dats processing
facilities. As s by-product, fourth generstion
langusges will replace Cobol. There sre s nusber of
Tocus sites that only have Focus and Fostran
installed ss languages.

But has this "productivity increase” taken place?

Yourth ;cmu:ion lun;onn heve primarily had
sn impact on the "programmer” snd hardly sany impact
in the areas ol data snslysis, databeoe design, etc.
The next phase of fourth generstion lsngusges is ths
srrival of expert systems. These vill enable non-DP ‘
seaff to do their own dats analysis and detabass
design, ulin. the expertise duilt into such




softwvare. Such systems, vhile they have g high
penetration imto mamy large corporstioms, appear to
be primarily uwsed for evaluating their potestial vith
the orgenization. It is umlikely that they will be
widely sdopted ustil well jato the 1990s. The
future, I suppose, is towards fifth generatiom
languages.

At present, I com envisage these as the
cosbination of todsy’s fourth gemeration languages
with expert system capsbilities, available on s wide
range of hardware, with full transparemcy. Thke user
or the developer meed not be svare of which hardware
system they sre or will be using, or wvhere the data
resides. Clearly this scensrio wiil require
significant developuents in the srees of operating
systems and commumications. (By Peter Scewen,
wanaging director of Information Builders (UK) Ltd.,

published in Computer Weekly)

Are CAD aystems imnovative?

Professor Wiroyuki Yoshikawa of Tokyo University
in an interview ssserts that even the most sdvanced
CAD systems are still really little wore then
draughting sids.

All designers are familiar with the stop-start
thinking patterns of crestive work ... the trsin of
thought which is fruitful but which suddenly comes to
a stop, for no sppsrent reason. And then, the
equally imexplicable moment st which a solution to
the problem suddenly and mysteriously ‘appears’', and
creativity starts to flow sgsin.

Msn has iavented various lsbels for these
patterns, such ss 'brain wave', or 'breakthrough’, or
‘block’, or "hang-up', but has little if any
onderstanding of the actusl processes involved.

It is a detsiled examinstion of man'’s thought
processes which Professor Yoshikava -~ one of the
gurus initially leading Japsn's ®unmsnned
manufacturing’ research project (WM) - is now
working on and vhich he believes to be essential if
CAD (cowputer—aided design} is to move forvard from
its present positivn as & sophisticated draughting
sid to the point vhere it can be of genuine
sssistence to man’s crestive and innovative design
potentials.

Yoshikawa suggest that one of the most crucisl
factors in man's ability for creative design is hie
intuitive understanding of the importance of
'function’, by which is meant the ‘intention’ he has
in mind vhen he sets out to creste any nev product.
Indeed, function is invariasbly the starting point for
sny dasign exercise, and its corallary 'fitness for
purpose’ is sxiomatic for all designers.

The present generstion of CAD systems, Yoshiksva
says, are almost exclusively concerned with
manipulating 'shapes’, sctivity at which they sre
exceptionsily competent. But their shortcowing is
that they do not incorporate any understanding of
function, or fitness for purpose, so csnnot give the
designer help in those vital aress. If s CAD system
could comprehend the intention of the designer, then
it could probably slso carry that understanding
forvard to CAM (computer-sided manufscture).

Yoshikaws sees the work of those currestly
engsged on sreificial intelligence (AI) ss probably
the key which will gvencually unlock the door to the
next generation of CAD, end integrated CAD/CAM
systess,

To capture designers’ experience in an Al systes
is valusble, but is not in itself enough, Yoshikavs
beliaves. The processes involved in 'intuition’ must
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also be understood. Yoshikawa proposes that the
first step should be to establish some sxiocws for the
process of design, and from them to deduce some
theorems. The latter would then be analysed to see
if any patterns are preseat.

Yoshikavs also told Machinery that Japan's
oationsl research project WM (usmanned manufacturing
systems), has been closed down. The first stage of
the project reached the completed hardwsre point and
some working trisls on components for pumps amd for
agricultural sachinery were successfully cospleted.
The second step was obviously & major assault on
developing further the softvare required.

Resding betueen the lines, it appesrs that NUM
wvas simply overtakem by events. The machine tool
industry in Japsn, ia collaboratioma with its
customers, has been (and still is) so vigorous in the
development and spplication of flexible mamufacturing
cells, systems and winimally and uumanned systems in
general, that ‘private enterprise’ in fact got
fucther, faster and "ror real’, quicker thas MM and
its committee-sppreach could manage.

But there is no question mark over support for
Japan's Institute for s Mew Generation of Computer
Technology, vhich is charged with developing the
country’s fifth generation of machines. Started in
1981, the project is planned as a 10- to 12-year
exercise. The first phase vas completed in 1985 and
its fruits are now being applied, in the second
phase, to machine tools and CAD/CAM. The group
working on this project comprises representstion from
machioe tcol and computer industries.

'The fifth generation computers,’ Yoshiksws told
Machinery, 'will be very different from those ve have
today, with such isproved concepts of architecture
and profiting from the advances already made by
workers in the field of artificial intelligence.’
(Machinery and production engineering, 1 October 1986)

COMPUTER EDUCATION

Morocco: wmicrocomputers in school

This article is the paper read at Toulouse hy
Mr. Rachid Beomokhtar Benabdellsh, it trests an
anslysis of sn experiment in the promotion of human
resources by the introduction of the microcompucers
into teaching entadblishments in the Kingdos of
Morocco. Among the key factors in Morocco's
socioeconowic situstion involved by the projezt, it
is well to mention education. This is s subject of
constent prevccupation which determines the country's
socioeconomic future sud which, in view of its cost,
is 8 7ery important effort being made by the stste.

loformatics in educstion was limited at the
beginning of the project almost to the university
slone and to the colleges of university level such as
those for engineering which had svsilsble equipment
used for boch resesrch and informstice training, and
to s number of tachnical ceaching estsblishments
{mainly sccounting). On the other hand, informstics
vau absent in clementary sand secondsry sducsticn.
This ie why the Minietry of Education, swere of the
probable impact of iaformatice in the educstion
field, sponsored the first nstionsl seminsr on
informatice and education in 1981,

The sewinar made it possible to determine the
ststus of ths ideas and to exsmine the experiments
wade in the Veot snd sscablished the msin heads for
reflections on the subject. This later led to the
emergence of at lesst thres projects, namely the

introduction of microcomputers into techmical
schools, a Logo~using oxpcﬂ,ut in sn elementary




school and the idea of 2 b T promotion
project by the imtroduction of microcesputers ia
teaching establichments. The last project, inmitiated
Associetion Marocaine de Prospective (ANP),
ined the comsent of the Winistry of Sducation and
of the Iater—Covermmestsl Buresu for Iaformstics,
vhich agreed %o fimamce it.

It is importaat to stress the project’s
charscteristics because they revesl its origimalicvy:

- The project is informal i.e., there is mo
organized computer-handling or programming being
taught, ®o computer-assisted teaching or specific
softwere. A micro-cosputer has merely Heen made
svailable in on open space at the dispossl of
stedents, teachers, administrstive persommel sand any
interested parents;

= The eavircmment around the computer has been
organized thanks to the training of moderstors
selected smong the establishment volwnteer teachers
and softwsre srd equipment maimtenance technicians;

- The project is independent im the sense that
8 pro ect committee which includes those in charge of
education fros IBI and from AMP is charged with its
follow-wp and evalustion;

~ Financing of the project is sssured, as far
as the equipmeat is concerncd, by an 1Bl loss, and as
far as the operation is concermed, by the Mimistry of
Education,

Evalustion of the project is made at four levels:

= At student level, to be noted generally
spesking is an improvement in participstion and in a
spirit of inmovation; new relstionships vith
teschers; s new sttitude to technology vith fewer
wyths snd complexes; curiosity snd s constructive
attitode;

~ At teacher level, sttitudes have varied from
rejection to enthralment; a strung demand for
information and training srose; interesting
discussions on program adequacy and the mev tools
became established;

= At educstion policy level, informstics will
henceforth be considered as deserving of
considerstion in sny future educstion system;

- At the socioeconomic level, a nuwber of
practical applications have seen the light in the
schools, smwong which some that go beyond the school
environment - nev initistives have been taken by the
Ministry of Bducation (vacstion camp snd
wmicroinformstics), by Associstion Msrocsine d2
Prospective {crestion of young ecience clubs smong
high school students). Founding of private schools
oriented towards the training of young people snd the
developwent of resesrch and in the field of the
two~slphsbet computer.

On the whole the project has been sn enriching
experience in s sensitive field, it represents s
different approsch from those used in numarous
developed countriec, in the sense that ite sim is to
lesrn in order to better perceive an integrel
education policy on vanguard techmologies.

1n view of the results it ie mow possidble to
envisage the project’s extension. The project
committes, sfter having sxssined the firet results,
hes recommended the extemsfor. of the project to
360 schools in six yesrs. This represents the
pugchase of 1,500 microcomputere and the training of
1,000 moderstore, 700 group lesders, 34 teschers snd
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187 maintewance techmicisas. The preject’s
specificetions have beex drawm wp and its fimsaciag
is curreatly wader s . (IBIPRESS Belletis,

Wo. 100, I Octeber 1986,

Electromic education covers Alaska's backwoods

I» am isolated village for above the Arctic
Circle, & young Eskiro intently stwdies & computer
screen filled vith dats, part of a Baiversity of
Alaska (GA) business course delivered emtirely by
videotex. Uhen ohe fimishes the lesson, the stwdest
takes a test that is scored withia seconds by s
couputer 1,000 miles evay in Aacherage. dhen ohe
weeds to do library resesrch, she turas to as
electromic card catalog - coveriag the WA library's
entire collection - to fisd .nd order the books she
needs. She also has sccess to the latest isswes of
professionsl and geseral-interest magaszines delivered
via one~way teletext, swd to educationsl software
seat to the local school’s Apple 11 via low-powered
IV signsls.

That's the vision shaping wp for "Learmhlasks™,
the world’s moet techunically advanced and
geographically extessive electromic educatiomsl
system. By the time she gradustes, this stwdent will
earn a degree in business fros UA withost ever
lesving her commwmity, amd might thes stsy om to
sdminister ber village's finsmcial interests.
Another studeat might study to be & nurse-
practitiomer, bringing woders medicine to the village
for the firet time.

Alomg vith hundreds of other bigh school znd
college students in remote villages scattered over 2
tervitory s fifth the sizz of the entire “lover 48,"
they will tske wost of their courses vis imtersciive
videotex and telephome conference cslls, supplemented
by one-vay television lectures and class discussions
delivered by satellite from "LearmAlasks’e” Aschorage
studio.

Run joistly by UA sad the stste Departmeat of
Education, "LearnAlasks™ is s resposse to the
challenge of educating s scattered rural pnpulation.
While almost 90 por cent of Alasks’s 400,000
residents live in the Aachorsge-Fairbanks—Junesu
trisngle, the rest, mostly Indians snd Eskimos, live
in 365 communities scattered over 586,000 square
miles of rugged terrsin. About 85 per cent of these
communities are reachsble only by water or air - scd
they are in need of murse-practionioners, business
managers, and other professionals.

"LiarnAlasks's™ heart is the world’s largest
telecouferencing network; during the 1984-85 school
yesr, it hendled 5,782 cosference cslls involving s
totsl of 38,400 users. Many of these calls were
classes, but they also included adeinistrative
meetings, s statevide elementary-school comtest
resembling TV's College Bovl, sa original radio-type
play with studest actors (ssd the sudieace) locsted
at a variety of sites, end labor megotistions between
the stats aad videly scsttered umioms.

Wicth 4,500 Apple IIs in classrooms snd the
nation’s highest perceatage of computers to
stedents, Alaska is istensely interested in
videotex, tslstext smd software teledelivery.
Videotex, which will operate over long-distance
telephone lises between the Temote sitss ond
"Lesrailashs's” host computer, is begimming to
deliver interactive trsining modules. UA officisls
expect videsten to quickly ome en isportent
sdjumct to the "LesrwAlssks” system, providing
complete courses and supplemental meterisl,
electronic textbooks, and interactive testing for
courses tought vis sudio conferencing. [




Teletext and teledelivery of softwere, which got
their start with "Learnklasks™ two years age, are
woving more slowly. Both programe wse the vertical
blanking interval (VBI) - the blaak bar tramsmitted
betveen frames of coavestiomal TV sigmals -~ to send
dats over the educatiomal IV setwork. The teletext
swd teledelivery siguals are more semsitive te woiee
than sre regular TV picture signale, 9o each of the
state's rebroadcast stations must be tested amd
sdjusted separately to deliver them properly.

In spite of these problems, "LearsAlaska™
remains interested in both systems, becasse they
promise imexpensive chamnels for one-wey delivery of
large smounts of imformation. Operations memsger
Cherles S. Nickmen says seversl smbitious propossls
such as the UA card catalog - which will be ome of
the largest teletext projects ever uadertakem iz
terss of data delivered - have slreasy been submitted
to the state legislature for fumding. Im the
wesntime, the VBI has been used to deliver teletext
editions of popular magarines snd ssmples of
educational softvare to severzl remote sites in the
“LearmAlasks™ wetwork.

“LearmAlasks™ slso wskes heavy use of two
electronic mail systems: ome is based at the
University of Alasks, snd the other, rva by the
Department of Education, coanects the state's
52 school districts. These networke have ulmost
completely replaced voice telephome for
sdmicistrative communications, wainly becsuse their
store-and-forvard capability allovs users to receive
and send messages at their convenience - a vital
feature in & state that spans four time zomes. (Righ
Tezhnology, July 1986)

Informstics in Spamish and Portuguese schools

Just as numerous other European countries vhere
informstics systems are gradually being instslled in
schools, Spain and Portugsl, whc recently joined the
European Community, have elso taken a turn in this
direction.

As fer as Spein is coacerned, the introduction
of informstics in schools falls midvay between the
Germsn and French models. The Spsnish model recslls
the Cerman system by the decentrslization of certain
of its projects, that sre being carried out st
regional level. One could mention smong thes the
Cetalonisn region which signed s contract with Bull
and Thomson for the purchase of 1,000 nsno-metworks
for secondary education, and wnich is slso
negotisting with Fremch editors for the trsnefer of
software.

The Spanish Ministry of Educstion and Sciences,
sfter the French model, last year lavached the Atenea
project, an experimeatsl glan for the introduction of
nev information technologies in primary and secondery
schools. Drawmn up to cover s five year period, this
project already covers 30 primsry snd 30 secondary
schools and 56 centres vhere teachers sre being
trained. Pive personal computers with respective
colour monitor snd 2 disk drives have been installed
in esch of these establishments.

Yor the woment, the crestion snd distribution of
educetional progremmes and teschisg units, ss cslled
for by the Atenes project, have been halted by the
high cost of quality progremme production and by the
drovbscks connected with the translation of the
exnisting programmes.

! As for Portugsl, s nuwber of inmovations have
appested. This country, which has o tu‘l‘t{u of
nationsl plane in which everything is centralised,
has begun the implementation of ite informatice

projects in schools with completely decentrelised
progremses. The introduction of h!omdgo into
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mos-yaiversity teschiag hss, watil sow, guae forwverd
wpon the imitistive of five wmiversities. After a
discession period that lasted two years, comcrete
plaas were made in 1985 to obtaia results in 1988,
even if there is as yet me definitive sgreememt with
regerd to equipment, utilizatioa strategy amd teacher
craining. (IBIPRESS Bslletia, No. 96,

1 Septesber TVRJ

The school micro sitcatiom im Europe

According to extremely paiustsking statisticsl
stwdies carried out by Iatelligeat Electromic Ewrope,
the installed microcospeuter population in Europesa
education systems (primary, secomndary snd waiversity)
zmounts to around 8 williow wmits. The iatrodection
of inforwetics isto the school has been dome
differently im each cowstry.

GCoing by this stwdy, France heods the list with
27.6 of the totsl, followed by Crest Britsia (25.3),
thea by FRC (13.8), Italy, Spain, etc. The foirecasts
for 1990 are that there will thea be spproximately
three millioa waits.

Great Britain pionecered the introdection of
computers is schools. Three coasecstive plans were
subsidized i 1981, 1982 and 1984 by the Department
of Trade snd Industry (DTI) to emcoursge schools to
squip themselves. Ia cach plan, each school was
suthorized to choose its equipment from that offered
by three British messfacturers.

In fact, the main problem associated with these
plans was precisely the choice of the domestic
product. In sn envirommest of rapid techmologicsl
evolution this equipweat very soom becsme obsolete so
that, today, it is very expensive to replgce this
apparstus, comsidering the sumerous imvestwents
slrcady made with regard tc software, setworks and
treining.

Ia Fraace, on the other hand, the inforwstics
plan for all, leunched st the end of January 1985,
wvhich cslis for the delivery of 120,000 micro-
computers Lo schools, high schools and colleges in
France, vas carried out within s one—yesr period and
110,000 teschers have been trcined, moreover, the
school or university rooms im which the informstice
eqnipment is instslled are sccessible to sll adults;
50,000 informatics shops have graduslly been opened
to the public. Nevertheless, certsis problems have
atisen with regard to softvare because of the limited
choice of softwvare svailable st the time the plan vas
launched.

in the Federal Republic of Germany,
computerizstion levels vary from region to region
because the educstionsal systes is very
decentrsaliged. In fact, there is no federal plam or
budget for education, esch of the Linder is free to
drov up its own informstics plan. S$ince 1980, the
teaching of inforwstics is being introduced into each
1a0d in various forms and s stendsrd informatice
exsmination vas estsblished in 1981. (IBIPRESS
Bulletin, Wo. 94, 18 August 1986)

ARTIFICIAL INTELLIGENCE

Yorum on srtificial intelligence

About 50,000 peopie assswbled in Jumne 1986 ot
ons of the largert conferences ever heléd to discves
srtificisl intelligence. Adout 40,000 delegstes from
the US and 10,000 from Rurope were linked by
satellicte for whet was described s the first
Transstlantic Satellite Symposius.

Sponsored by the US chip meker Texas
Instruments, it linked vp artificial intelligence




resesrchers oo beth sides of the Atlamtic. Speakers
included Ed Peigenwdowm, frum Stenferd Daiversity,
Joha Nchermott, frem the Carwegie Crowp, amd

Rarzy Tenant, of Texas Insttwsents.

The forwmidoble list of speakers and the sheer
size of the event should indicate the importaace mow
sttached to artificisl imtelligesce. Expert systems
will be high on the agends. The notiem of capturing
the bynam skille end kmovliedge in & cemputer system,
turning it inte a set of rules and presesting it to
woc-experts is am attracrive ems.

Over the past two yesrs there has beea s boom im
developuent teols nqig from preprictary “shells”™
te stawdard pregremming laagesge coupilers desigmed
for artificial imtelligence spplications. This boom
-;uut that 8 lot of development sctivity is tsking
place.

Texas instruments held s Zuropean-besed
sstellite conference o artificiel istelligewce last
Bovenber, vhes it surveyed the delegates te measure
how much development activity there is. Frow 3,000
replies it found thst 47 per ceat of the delegates,
frem scress industry amd commerce, intemded to spend
money soon ea artificial intelligesce developments.
Expert systems have thus moved oot of the research
leboratery and into the resl world.

The big commercial computer mamufacterers
declared their comitment to srtificisl istelligemce
sod expert sys’eme lsst summetr vhen large mumbers of
products were d. Xerox, Bewlett Packard,
Tektromix, DEC, Data Cemeral, Texas Instruments,
Acors snd Commodore sll launched Licp language
cospilers to work with their computers last yesr.
Lisp is the favoured lamguage in the US for buiiding
artificial imtelligence applications and s
requirement for US Depsrtment of Defence projects in
srtificisl istelligence. Such projects figure
strongly in the computer part of the Strategic
Defence Initistive resesrch effort by the US military.

19 sleo put ite first artificial intelligence
products on to the market last summer. Its
commitwent to mev directions, by ing pr
often becowes s reference point in the future: its
move into the business computer msrket im the esrly
1960s vith the announcement of the IBM 360, ite
snnouncement of The IBM personsl computer is 1981 snd
the receat move into locel srea networking. Im the
past year IBM has made significant expert system
product amnouncements, suggesting that this sres of
development is set to expand. These anmovncements
culminated in April this ysar when IM announced sn
expert system designed for its isportant mainframs
customers.

docts

There has slso been progress in spplying expert
systems im the computer industry itself snd
senufocturers sre using them to help fsult diagnosis
in computer systems.

Texas Instruments, for exsmple, uses sn expert
systew for finding feults in circuit bostds and one
of I8I's clients in the insurance business is using
o8 eipert system to help to find faults in a computer
netvork. DEC has been using sn expert system to help
configure its computer systems for some yesrs. These
applications sre relatively easy to build becsuse
in every case there is s strong body of forwsl
kullc‘;c. S0 the rules needed to define the
Pexgertise” were well-established. Exowples of
expert systems im use in commerce, where the
knoviedge weeded to build s system is not so
vell-defined, are otill rere, however.

Parhaps the most significent recent development
has been the inclusion of artificial intelligence
tulm‘qu- in populer softwvare products. Anse
Softvare's Paredox detabase and the Q and A datsdase

from Symeatec ere two products simed st the pergomsl
couputer seftwere market which have adopted this

appresch. These two preducts, both developed in the
¢S, have uzed artificisl istelligemce idess to help
uake them easier to wee. Symasntec, for example, has
built & “satural™ lasguage freut—end to its dstasbese
preduct. The large smmbet of persomal computers mow
in wse premises 1o be & stremg msrket for these
products. It is sleo the area where pecple sre
likely to get their first glimpse of expert systems
in practice. (Finamcial Times, 30 Jeme 1986)

AL h behind the laboratory deor

The bright lights that shise ou AX are fecesed
sluoet exclwsively em commrcial expert systems. Bst
an importest e—xty of bumsn Al experts is hidden
frem public view. Theirs is the seldom examined
world of AL resesrch, where the techaology o which
the field"s future depends is mow being developed.
Research efforts behind the laborstory deor - im key
sreas like expert systes ksowledge represestation and
probles solving, commectiomnist systems, smd satursl
langwage - vill determine whether commercisl Al has =
future or whether expert systems will mark the eand of
Al dresss.

According to the Massachesetts Imstitute of
Technology's Patrick Viastom, a ieading advocate of
Al techmology, "Today's expert systems sre idiot
savasts ~ their knovledge is very thin.” Both the
qu-nty and bresdth of !bc informstion that caun be
stored in an expert system’s mldgc base is
lismited. C tly, by sre paying
incressed sttentiom to tln proble-s of how to
::pnuat knowledge sod program it iato kmowledge

ses.

To date, mearly sll expert systess have
sttempted to solve problems using the rule-based
apptoach. That's becsuse it's still not easy to pin
dowm & live expert, comvert his or her meamderiag
discourses iato specific if-thes rules, amd ;ct it
a1l up snd runaing on a Lisp mschine. But it’s
desirable to resch beyond rules becsuse, according to
Vinston, "It's often the case that in order to deal
with s probles you have to look st it from differemt
perspectives.” So researchers sre also plaoning to
sdd s variety of probles solving strategies to make
it possible for expert systems to tackle more
perplexing pussles.

Ohio State University Professor

B. Chandrasekarsn is ome Al researcher who has
attempted to define the msultitude of solution
techaiques that cowplex problems require. GCenmeric
tasks is the ters he has coined for these; they
include classification, hypothc=is building, and
precompiled probles solving p! .ws. Classificstion,
he says, is perhaps the most universslly applied
generic task, By classifying, sn expert relstes s
single situstion to s larger group of like cases.

Beyond sisple clesssification come claseificstion
hierarchies. A claseification hiersrchy uses »
tree~1like pruning process to build the hypothesis
that best explsins the probles. Lsrge groups of
probable solutions sre whittled down to smsller sets,
and eventuslly to individual elements. Often,
though, seversl different hypothesss msy result, with
esch explainiag & different portion of the prodblenm.
Another generic task, cslled sbductive ressoning
Chandrasekaran, sttempts to merge the ‘iﬂcunt
possibilities into s eingle, composite hypothesis.

A precowpiled problem solving plen is smother
comsonly used tactic. HNere, the expert begins with s
broad plan of stteck. Once into the problem, the
solution stretegy is refined slong the way, as per
the peculisrities of the difterent ¢ nents of the
situstion. Chandraseksran built a medical disgnosis
expert system ullc“m to help refine his idess on




classification hierarchies. Be is currestly at work
on WK 2. This expert system, he hopes, will serve
88 @ testing growad for gemeric task researck om

ing sad precompiled predlem solving plsas. As
the idess develep further, they showld migrate ever
te cemmercisl expert systems.

On the kaovledge base fromt, resesrcher
Lawrence S. Lefkewitz, at the Waiversity of
Hassachusetts, Anherst, is omne of those professionsls
trying te bring method te the currestly hepkazard
process of buwilding snd wpgrading the mess of
domsin-specific informstion - a symonys fer kmewledge
base - stered sloag with each expert system. To this
end, be has built a prototype matcher for knmowledge
scquisition. Currestly, moet kmowledge bases are
built by interviewing experts, smslyzing writtea
tramscripts of those interviews sad sttempting to
form rules, snd them trying to program those rules
into the systew. Lefkowitz's system is an stitempt to
help formwslize this sest—of-the—pants spproach.
"[1t] sticks with the same gemersl scemarie of a
domsin expert trying to get informstiom imto the
systes through sa interwediary ond simply sutomstes
the interwediary,” he says.

Developing such standard methodologies mey be &
start towards cracking the tough probles of duilding
rewssble knovledge bases. Right mow, kmovledge bases
are like the custom—fitted machines nade in the esrly
days of the industrisl revolution. Although an
existing knowledge base might cover the domasin of an
expert system under coanstrectiom, that knowledge base
is so deeply intertvined with its host that it is
impossible to disentangle and transfer useful
information over to the mew systes, however similar
it wight be. Reussbility will become particularly
important as today's relstively susll expert systems
snd kmowledge bases grov. Lefkovitz’s matcher works
in three steps. The user generstes & vough formsl
representstion of the information that is to be
incorporated iato the knovledge base. The matcher
takes the information coutsined in thst
tepresentation and smalyzes it, groupiag it into
different categories. The matcher then compares it
sgainst the existing knowledge base and generstes
expectations.

This expectation generstion is the key to the
mstcher’s otility. The expectations - so called
becsuse they are pieces of knowledge that the mstcher
expected to find within the representation based on
its anslysis - are used to slert the expert systes
designer to the missing details meeded to fill out
the knowvledge base.

In expert systems wore than in any other Al
research ares, the dividing line between the
laborstory snd the market place is often blurred.
Large corporstions looking for help with complex
manvfacturing and design problems sre funding expert
systems developwent projects. Often, these projects
lesd to sdvances in underlying expert systems
technology. Merk Fox, s Cernegie—Msilon University
p-ofessor snd co-founder of the Carnegie Croup, &
commercisl expert systewms house, is one researcher
with @ foot in comsercisl expert systeme development.

To help design an expert system for
Westinghouse, Yox, vho is director of
Cormegie-Mellon’s Intelligent Systems Lsboratory,
went with O researchers into factories to observe
snd anslyse humen schedulers on the job. There they
studied the semantice of menufscturing in sn sttempt
to modal the sctivities that go on in & menufscturing
saviromment.

"That led to the juggler theory of how human
schedulers meke decisions,” seys Fox. "They were on
the phone sll day, spesking to people in different
parts of the factory.” The conversations were to
collect inpute from planning, merketing, tooling, and
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preduction department. Fozx's observations led to the
theory of comstraint-directed ressoming. It is weed
te smooth out work flow, to avoid the iwdustrial
mayhex that can reselt 1f parts shortages, quality
defects, and rish ovders disrwpt a massfacturing
operation. The theory wes applied iz several expert
systems, starting with ISIS. Begwa in 1300, the
Intelligent Scheduling and Informstion System has
since been delivered to Westinghouse and successfully
wsed to smooth vork flow at & teurbise ssssfacturing
plent. QW also applied the theory to Calliste.
Fended by Digital Equipment Corp., this cxpert systes
schedules aad manages the activities surrcumding
couputer design projects.

Bet vhea truly intelligent systems arvive, they
probably won't rua on the simgle-processor cospeters
that sre hose to most of todey's primitive Al
experts. Instesd, resesrchers are lookisg tovard
wsssive parsllelism to divide up problems and comquer
the sequential computing bottlemeck. 1loday's
massively parallel - th ds of p s =~ AL
designe exiet mostly in the minds of “heir crestors
as commectionist systems. Commectiomist systems is
sn isportant but srcame snd little kmowm AI resesrch
ares, 30 wamed to emphasize that the msltiple
commemications links between processors are the key
to their computiag power. ...

With their myriad sessage paths, commectiomist
systems are often likemed to the human braim and
wervous system. This has lately become 3 hackneyed
asalogy - no one reslly knows much abowt how the
brain computes. But that’s one of the thimgs
researchers sre hoping to learn sore about by
studying this, the brain’s electromic coumterpart.

Division of labor is the key tc how
conuectionist networks cospute. They execute
slgorithes that have thousands of minute, specialized
fusnctions. Each fuaction rums in s seperate
pr s the pr s communicate vith esch
other over the vast network. Taken ss¢ & whole, the
cowbined action of these thoussnds of individual
processes results in lesrning snd other intelligent
sctivity.

"The [connectionist] systems are extremely
uniform snd howogeneous. There is just one kind of
uwnit that comsunicetes with other kinde of units im a
very stereotyped fashion - it isn't as if you have
lots of special cases,” eays Richard Suttos, @
researcher at CTE Laboratories, Waltham, Mass. "So
you can think up learning methods that will apply to
that one unit snd then, however they're
[re)counected, whatever they’re doing, that one rule
will [etill) apply.

Specifically, Sutton is trying to learm how to
implement lesrning rules in computers, ("Lesrning
rules” is s subset of, not s synonys for, intelligent
sctivity.) As part of his research, he sisulated s
simple system that tried to lesrn how to balance o
simulated broowsti-i on & simulated hand.

At the University of Rochester, Feldman and
company sre pursuing 8 slightly different tack in
wodeling systams wvith intelligent functiom. Unlike
Sutton's empty vessels, Taldman's systems start out
vith lots of etructure or s priori informstion., For
ensaple, a Feldasn version of the broow-balsncing
experiment wight give the computer informetioa about
hand wovements snd centers of gravity. In practice,
this sdded structure allows them to sttespt to
simulate intelligent sctivitiy in eitustions of
grester complexity than cen be handled with Setton’s
approsch.

Yale University Professor Roger Schank ie also
studying hov humans lessn, looking et wvhet he calls s
"theory of crestivity.” Schank developed the ides of
explanation pstterms. Like s otendsrd script, e




explenstion pattera is a reflex-like respomse that
seeks te fit a ressom to am event. But sometimes
standard explamations - e.g., event: 3 car's fesder
is crushed; explamstion; it°s bdeen in am accidest -
woa't do.

Alowg with his theory, Schamk has writtes an
snomalovs-events explaimer program for a computer.
It wees a standsrd set of explanstion patterns snd
tries te apply them to variows sitwatioms. The hope
is thet the program, like & creative humam, will
apply the explenstione in ways that caa't be
amticipeted shead of time.

Marvis Minsky, one of the founding fathers of
AL, wo loager carries out experimeste, but works as a
broed-brush thisker imstesd. Lstely be has been
thinking sbout the Society of Nind systew, s
theoreticsl attempt to rect 8 g al
intelligence. It is a2lso based om wassive
perallelism. The Sociely system links together
several thousswd experts {in the form of
psocessors). But mlike conventionsl computer
programs, they commwmicate with each other via end
results, rather than sending out iuterwediate data
snd commends.

As mi'im‘, each pr repr s 8
different expert. (The clearest analogy is to thisk
of ecach expert as sa expert system. But, the ters
"expert systea™ is hewed by AL demica because
of its associstiom with today’s primitive rule-based
commercisl offerings.) All would be loosely
cennected vith one amother, with interexpert
cosmwnications co-ordinsted by a black box that knows
what esch expert is good at, but doesn’t kaow or care
how esch works.

The main probles in realizing s practical
Society of Nind systes lies in developing this “weak"
theory of commanication to limk the processors, says
Minsky. Ne believes that a prototype is st least
10 years off.

While the Society of Mind is closely linked with
cownectiomist research, Minsky says that, strictly
spesking, its part of the Al resesrch sres called
common sense reasowing. Winsky is now finishing e
book, called The Society of Mind, detasiling his
theories. (It wvi i by Simon & Schuster
later this yesr.)

If today’s AI spplicstions are ever to geio
widespresd scceptance in the workaday world, they
must spesk s langusge their users can understsnd.

The msjority of those users will not be engineers and
progresmers; they’re not going to learn

computerese. Instesd, the Al spplications sust learn
English, To this end, natursl lsngusge researchers
are trying to develop vays for machines to understend
spoken and writteam imput.

A lomg-sought goal is to build a systes thst
will be sble to read text, comvert it into s dstabsse
filled with informstion about thet text, and use the
datsbase to smswer questions and write essays sbout
it. "[Tudsy]l we can do it in the smsll, but it'll be
8 long time before those ate really practicsl
systems,” seys Robert 7. Simmons, s lesding nstursl
langusge resssrcher and professor of computer sciemce
and peychology st the University of Texas st Austism.

Although Simmons refuses to speculste on exsctly
how long that mey be, hie efforts illustrste the
entrasordinery complexity of the undertaking. "I've
been wurking on that for sbout 25, 30 yesre, with
omsll progress,” he says. But over that quarter-
century, the combined efforts of natural langusge
researchers like Simmons have not been in vain.

n«{: work has provided s eolid foundation for the
ele,
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Simmoas drew om that base for his latest
project. For the past four years, he has
workiang to get his system to understend s bible of
sorts. Ris book, however, is The Hamdbook of
Artificial Intelligence (three volumes, edited by

Cober and Feigembawm; Williem Reufasma Inc., 1982).
This highly techmicsl towe is widely recognized as
the definitive guide to artificisl intelligesce.

Because of its mathematicsal bent, Simmoms felt
it vould be ideal as a test text for his matural
language software. We is tryimg to represest that
text in logic, to write gremmars that will trasaslate
the text imto that logic, and to get the system to
sagwer questiocas om the text. "So far, wve have a
grammar that is very well behaved for about 20 pages
of that text. And we have question-snswering
cspabilities, bet in the questioms that it cam
saswer, it's mot very powerful [todsyl,” bhe says.
Simmons contimves to improve his expository text
processing systems, however.

In contrast to the in-depth understawding
approsch of Simmons, Yale University's Scheuk built
FRIR?. The Fast Reading and Understanding Mewory
Program took stories off the UPI mewswires, skimmed
thew, and produced a brief summary of the key
peints. “"Now what we're doing is reworking (FRUMP)
to resd mews and produce questions - to come up with
hypotheses about why things are happening, the way
they're happening, and use those hypotheses to go
iato future stories,” says Schask.

A major limitstion of today's sstural langusge
systems is that they work best when haadling & single
domsin or field. According to Schank, "The problem
that you have in natural lasguage is ope of multiple
domsine. So if you ask a prograa to read the
nevspaper you have thousands of domsims. You have to
put an avful lot of informatiom in there - that's
very hard. The problem (with] answering questions
and wondering isn't directly s prodles of nstursl
lengusge, its s problem of the nature of thought snd
wiadering. That probles remsins to be solved, snd is
certsinly significantly psrct of the natural language
probles in principle.”

That solution process, according to the
University of Texas's Simmons, will be ss interesting
as the probles itself. "One of the besutiful things
that has come out of our concern with artificial
intelligence and nstursl langusge in computer science
is that the psychologists are looking st learming
differently, they're looking st langusge differently.”

But even as science increases its understanding
of intelligence, the definition of exactly what
intelligence is will likely remsin a moving target.
"I see it [intelligence] ss the ways we solve
probleme that we don’t understand yet. Because once
you know how to solve & problem, you don’t regsrd it
#s requiring intelligence,” ssys MIT's Winsky.
(Reprinted with persission of DATAMATION magssine,

1 August 1986, copyright by Technical Publishing
Compuny, A. Dunn and Bradstrest Compsny, - sll rights
reserved.)

Al resesrch is the UK

Artificial intelligence is now of such oationsl
strategic sad econowic velue that the free exchangs
of ideas smong scientiste {s being reetricted. The
danger is thet the UK, slready legging behind the US
in developing srtificisal intelligence, will be
excluded from the latest resesrch and fsll
irretrievably behind in the race to sxploit the
technology.

Profesaor Roger Needham, hesd of the Cambridge
University Computer Laboratury, ssye that barriers

are coming dowm on free trede in scedemic resesarch in




the swhject. Ne clains thet fellow academics in the
US are no long ¢o forthcoming about their work
because of its strategic importance. WHesdham, who
argwes that the UK must be wore self-relisnt im
srtificial intelligence, has been instrwmeatsl inm
setting up 2 resesrch cestre in Cambridge. The
centre will be rem by ome of the world’s leading
experts, the firm SRI Iaternstiomal.

The Cambridge centre, which has backing from
British Aerospace, British Telecom, Newlett-Packard,
ICL, Olivetti, Philips and Shell Research, ar well as
the UK Alvey programme for advanced informstiom
techmology resesrch, will be hesded by SRI's
Bob Moore, am American, who says that while
restrictions om woving expertise across sational
boundaries has not hed am effect on baric resesrch
yet, the danger is that  will sooa.

The centre will be able to drav oa the expertise
of SRI, which is said to employ a fifth of a1l US
artificial intelligeace scieatist. The centre will
work closely with its industry collaborstors, each of
which will comtribute £75,000. SRI director
Cordon Eagland believes that the quality of software
will effect the performence of nationsl ecomomies:
"Artificisl intelligemce is becoving 2 mejor
strategic resource which won't be traded across
fromtiers. It is, therefore, vitsl to hawi leading

edge research in Europe.”

The centre’s first project will be in nstural
1anguage processing (MLP), with the aim of producing
8 core maturzl laoguage emgine. The engine will be
wsdd to create interfoces to interactive computer
systemss. Natural langusge processing gives a
computer the sbility to understand ihe system and
grammer of English language.

UK industry has been "slow and reluctsnt” to
fund NLP research, says David Shorter, director of
Alvey's Intelligent Knowledge Based Systems
programme. There is very little academic resesrch in
this area: s receat survey found only
30 industry-based WLP r hers in the UK compared
with over 800 industrisl laboratories in the US. WNLP
is slso the odd-one-out in the Alvey programme. All
other sreas of resesrch are 70 per ceat fundad by
industry, but in WLP only 30 per cent of the money
has come from industry. Shorter ssys this means
there is little prospect of sny techaology transfer
in WLP, despite its economic potentisl. Tony Weaver,
of Philips, who will chsir the WLP project group,
oays that the opportunity to try out real code
developed as part of the progrsmme vill give the
industrial partners "s msjor edge in terme of time”.
The WLP project will take three years. Moore ssys
the aim is to produce 8 core nstursl lsngusge engine
that can be used to creste interfaces to amy
intersctive computer system.

The potentisl of srtificisl intelligence is
"slmost frightening™, £nd companies which ignore or
renist this potentiasl do so st their own risk. This
vsrning was sounded by Bryaws Wicholson, chsirmen of
the Manpower Services Commission, spesking st the
Al ~ Induetrisl and Commercisl Applicstions
Conference in London recently. He told delegstes
that "it will be essy to get left behind” in the rush
to commercislise artificisl intelligence research.

(Computer Weekly, 25 September 1986)

Pro snd contra LISP

LISP expert systems sre more ussful*

Lisp continues to be the langusge of choice for
srtificisl-intelligence resesrch. But the question
fc, should Liesp programe be transleted into
conventional langusges for the commercial world?

* By R, P, Cabriel, originstor of Common Lisp.
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The snpwer is simple: wo. The psth from the
laboratory to the field is swoothest whem both worlds

use the ssme programming lsaguage.

Lisp has uvnique festures that are not only
difficult to develop and use in other languages, but
that are fundamental to vriting expert systems.
Expert systems in Lisp can be wore fuactionsl,
flexible, sud useful than vhat can be achieved using

other languages.

A Lisp systes can extend itself by writing,
compiling, and dynsmically linking code. Another
feature is that functioms (prograss) csn be created,
pessed us arguments, snd returned as values. A third
festure, dynsmic storage allocation, weans the
programmer meed not directly sanage memory allocation
and deallocation and he is mot limited to stack-like
allocation schemes.

Because of these festures, a Lisp->ased expert
system can be flexible snd respond to the situstion
in the field, eves reconfiguring itself to meet
changing needs. Translating an Al application from
Lisp to smother languzge for delivery to s targeted
warket camnot be justified if the Lisp version is
fast enough, integrsted with the commercial
environment, and smzll enough tn fit on the computers
that are to be used.

One misperception of Lisp is that it is
inhereatly slov because it is simply ar interpreted
language. But in fact, sll Lisp systems in serious
use since 1959 have had compilers.

Another misperception is that Lisp sust do type
checking at run time. Again, for several yesrs, Lisp
systems have had declarstion facilities that enable s
programmer to direct the compiler to avoid run-time

type checking.

Yet ancther notion clouding Lisp’s reputstion is
that garbege collection must be done during the
execution of sny spplication progrsa. This is not
necessarily so. Explicit memory-msnsgement
techniques can be and frequently are used.

C is occasionally mentioned as an alternative to
Lisp for expert-system delivery, and its performance
is cited ss a msjor attraction. But Lisp is oot
necessarily slower than C. Lisp and C have similar
performances on problems for which both languages are
appror-iste. Benchwarks for three such problems
rated Lisp from 20 per cent slower than C to 30 per
cent faster. These benchmsrke do not represent a
wide range of applications.

Expert systems must slso integrate with
commercisl computing. Current Cowmon Lisp systems
interact with other systems by invoking non-Lisp
code. In many systems, the foreign code can also
csll Lisp code as if it were s subroutine. Protocols
for foreign functior calls have winimslly sdequste
functionality st present but are certain to improve

rapidly.

$ize is snother msjor fector in the delivery of
expert systems. isp-based expert systems hsve many
megabytes of code and dsta, vith s significant
proportion being the underlying Lisp system. Expert
systems delivered on run-tise Lisp systems that
include just those functions needed for deployment
are often small enough.

Before very long, even personsl cowputers will
be large snough and powerfu! enough to rua today's
complex expert systems easily. And then, better
expert systems - ones using the full power of Lisp
develcpment environment - can be delivered on
personal computers.

Al is & field whose fruite cen make o
significant conrribution to the efficiercy and




usefulness of computers in the business and
commercial world. As with any scieatific {ield that
has practical applicatioas, s comtinwous flow of
techaniques from the research laborastories iato the
commercisl world is critical to the heath of botk the
scientific field and the commercial esterprises that
cam bemefit from the techniques.

There is simply no good reasecm to deliver Al in
anything but its natwral language - Lisp.

LISP is mot ded for expert systess*

The commercializetion of expert systess requires
that the technology be delivered im traditiomal
procedural languages. The iwportance of languages
other than Lisp for delivery of expert systems stems
from a wusber of sources, ome of which is the fact
that these systems vwill rua wore efficieatly (require
less wemory and run faster) in these languages than
they will is Lisp vhen installed on mainstresm
computers.

Run—tiwe efficiency is fundamentsl to the
ic deploy of er spplications. It is
advantageous, for this reason alene, to provide
expert-system technology in traditiomsl langusges »s
one of the primery steps towsrds commercialization.

Expert-s;stem technology is packaged and used in
the forw of software tools, such as Inference's
Automated Reasoning Tool (ART), that sre designed to
support tae interactive process of knovledge
engineering and to provide the inferencing capabiiity
at the heart of successful expert systems. Most of
these tools have been, and continue %o be, written in
Lisp - and rightfully so, since Lisp is the language
of choice for artificial-intelligence research and
development.

However, those who use these tools to build
expert systems are developing spplications, not
performing Al R&D, For these people, the languasge of
choice is the particulsr tool that they use to build
their applicstion. These tools are not tied to
Lisp; their underlying Al technology can be
delivered in trsditionsl languages without loss of
functionslity, robustness, or power.

Ko one has yet created s version of Lisp that
has its full range of benefits ss a development
language withcut suffering significantly degraded
efficiency st run time. Because the power snd
flexibility of Lisp for explorstory development is
not needed vhen using expert-systes development
tools, its cost in run-time efficiency can therefore
be avoided by not using Lisp.

Horeover, garbage cellection, which is so
valusble in explorstory development, can be
particularly burdensome st run time for a practicsl
spplication. Batch garbsge collection leads to
randomly occurring, oftentimes lengthy psuses in the
operation of an applicstion st run time. The
siternative, incremental gsrbage collection, avoids
wany of these psvses but leads to s genersl reduction
in run-time efficiency.

Traditional langusges, on the other hand, heve
leos of the power and flexidilicy of Liep for
development, but sre optimized to run softvare
efficiently. Moreover, most existing softwere
spplications sre written in traditional prograsming
langusges. Therefore, it is casier snd more
efficient to interface expert systews written in
non-Lisp langusges to existing applicstions software.

FPinally, there are situations in which it msy
not be permiveible to deliver an expert systew in
Lisp. The most obvious exawples are defense
installations thst require Ada.

* 8y A. D. Jacobson, President, Inference,

The comversioa of & tool like ART to a
traditional lasgusge cam be dom: without loes of AI
fuactionslity and will ncither destabilize the
product wor ber its wsers frow progrssmiag the
procedural part of their expert system im Lisp if
they choose to do so, because all msjor versioms of
Lisp mow or sooa will swpport callisg to amd from
other procedural laugusges. The sdvamtages of
run—time efficiency, isterfacesbility,
programming-lamguage doctrime, and comventiomsl
scceptability dictate that such tools be deliverable
in now-Lisp langusges to take advamtage of sech
important besefits. Given these considerable
sdvantages of delivering expert systems ia son-Lisp
lenguages, there is no compelliag ressos mot to do so.

All of the foregoing delimestes the ressraing
behind Inference's decisiom to support wom-Lisp
versious of its gproduct. Put simply, it reduces to
this: mom-Lisp langusge iwplementation delivers
full-pover expert-system technology im the
traditiinal commercial form that business and
industry have come to expect. (Reprimted from
Electronics Veek, 7 Awgust 1986 (c) 1986, McCrav Hill
Inc., all rights reserved)

COUNTRY REPORTS

Brazil

How Brazil cornered its owa small-computer market

Edson Fregni and Polish-born Josef Manasterski
are the Steve Jobs and Steven Wozmiak of Brazil.
Jobs and Woznisk founded Apple Computer Inc. ip a
San Jose (California) garage. Fregni and Mansterski
started Scopus Tecnologia im s little house near the
University of Sao Paulo. Ou s chancy $10,000
investment a decade ago, the smzll computer-design
company has become Brazil's third-largest
sanufactursr and wsrketer of micros, peripherals, snd
softvare, vith annwel ssles of $75 million. What's
wore, the two 39-yea:-old engineers have become
leaders in Bratil’s mationslistic drive to compete in
compcter technology.

Much of t*- ¢ success is rhe result of Brazil's
"iaformatics™ law, vhich is straining relations
between the V.$. and Brazil. The lev restricts
imports iat. oxezil of micros snd minicomputers and
advanced industrisl equipment. It slso regulates
joiat ventures with foreign companies. Thst's how
Bz3¢§Y g0 companies in effect have roped off for
themoelves 8 computer market worth $1.3 billion and
grr iing fast.

The government snd Brazil’'s computer makers say
the lav is essential to ic develop and
nationsl security. But increasingly, even Brazil's
ssnufacturers complsin thst the policy prevents them
from modernizing fast enough because it limits
choices in technology.

Manssterski concedes that vithout the
informatics policy, Scopus wouldn't be vhere it is
todsy: "It wee good timing that we started out vhen
the idess of the policy were germinsting.” GEvery
month, the publicly held compsny's 1,300 emplovees
churn out 1,000 IBM-compatible 16-bit Nexus 2600
computere and smaller Apple-compstible Spectrums at &
nev Sa0 Paulo plant.

In &11, the lav has helped spewvn 18 nationsl
cosputer makers, 80 to 90 periphersl producers, end
150 or so service companies thst offer jobs to some
6,000 computer ingineers. Adds Fregni: "In & couple
of yesrs there should be 8 pool of some 20,000
specisliste in the computer field in Bresil.”

Some foreign compsnies just grin and bear it.
Genersl Blectric Co. recently agreed to a deal that

permites 8 local company to ssrket CL computer—sided
design tachnology and systeme.




Taternstionsl Business Mschices Corp. and
Berroughs Corp. csa sell muinfrases, &
$1.3 billiowa-year market. Dot they cammot compete
at all oa smaller hines. B of that,
Burreughs has shet dowm prodection of micros amd has
reduced its operatioms im Brazil by wore tham half in
receat yesrs.

Brezil will probably opem wp more for foreigm
computer mekers oamly whem its voracicws appetite for
growth demends mew investment. Ia the mesntime,
Tregni and Manasterski will keep trying to dwplicate
Apple’s success, Braziliam style. (Busimess Ueek,
11 August 1986)

European IC strategy gets Esprit boost

Microelectromics is to get a lion's share of the
Eoprit IT $7bn buiget. Proposals inclede plens for &
“one-mouth silicoa™ project for the rapid design and
prototypiag of galliva arsemnide, bipolsr sad CMOS
devices. The intestion is to meke Europe domimant in
the application specific IC (ASIC) merket. Acuording
to Jesn-NMarie Cadiow, director for Informstion
Techmologies wirhin Esprit, the aim is to be abdle to
design snd prototype owe milliom tramsistor
complexity chips within ome morth by the early
19908 ~ a process that he said sow takes asbout ome

year.

Cadiou sees no ome compeny nr coumtry building &
warket lesd. Be feels it is a business Europe can
dominate ss lomg as it develops the basic processing
cepabilities. Cadiou ssid that the Commission
believes that ASICs will account for 30 per ceat of
the totsl IC market in the next decade. Oversll, he
sdded, wmicroelectronics will be around one third of
the Esprit 1I spend. Although firm decisioms on
Eaprit 11 have yet to be taken, the belief is that
another 30,000 man-years of effort are needed to
achieve the original 10-year ais, of Europe
developing the ensbling techmologies, which will mske
it indestrially competitive in the 1990s.

In the microelectronics srens, Cadiou stressed
that vith less and less second source licences on
sicro~processor devices being granted, it is
essential thet Europe gets absolute control of its
own microprocessor industry.

Propossls to go before the Council of Ministers
state the vork in the microelectronics sector should
include: high density integrated circuits - the
provirion of random logic ICs with up to four million
gates; snd high-speed integrsted circries for
real-time spplications such as telecoms fronmt-end
processors.

The target performance here vwill be operation
betvsen 5GHz snd 10GHz clock frequency or gste delays
less than 50 picoseconds and complexity grester than
10,000 gstes. Towvards this end, the main activities
will be the development of fast procese technologies
in silicon bipolar and CaAs FET techaologiss, snd
development of specisl CAD tools to optimise circuit
speed, and development of special packaging
techniques. (Electronics Weekly, 8 October 1986)

Bsprit 11 is the last

There will be no Bsprit III. Although plsns are
currently on the table for the second phase of the
Ruropean 10-yesr progremme, Esprit Informetion
Technologies director, Jean-Marie Casdiou said last
week: "There will not be an Lesprit 111, so vhst we
schieve we must schieve in the second phese.” But
even in Eeprit 77, there is sowe contention over both
finencing and the definition of vhat cen and can't be
called pre-competitive. ‘
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Draft plams for the estire Ewropean high-
techmology frsmrwork prograsme (of wbick Esprit is
jest ome part) propose fumding levels of 7.73ba ECUs,
but it is kmowa that sowe msjor member states are
going for a lower figure. (Electromics Weekly,

8 October 1936)

Framce -~ Itsly

Callium arsenide in France asd Italy

The natiomal microelectromics prograsme im ltaly
swd the laborstotries of Philips of Bollend im Framce
sre carrying out research on the developmest of
senicoaductors in which gslliwm arsemide replaces
silicoa.

In one of the five aubprojects making up the
Italian astionsl micreoelectromics programme, the owe
desling vith materials and devices for microvaves and
optoelectromics, the high speed of the free charges
in CaAs and its light-emitting properties are used te
generste transmissions and receptioms of signsals ia
the freqwency bands of microwvaves, infrared vaves and
visible Zight.

Ia Framce, Philips’ electronics awd applied
phbysics lsborstories have smmounced the forthcoming
sale of integrated circuits made of this materisl.
In practice, the finishing touches are being wade to
the components of the future Cray-3 supercomputer
putsusat to the terms of a contract made vith the
Cray research firw in 1985.

The sarket for semiconductors derived from GaAs
amounted in 1984 to only US$76 million. Its faster
grovth than the rest of the seminconduvctor industry
lesds to the forecast that in 1990 i: vill reach
US$7,000 willion of which over US$1,000 willica
refer to Europe.

The laboratories of the Plessey firm in
Great Britsin, those of Thomson in France and those
of Siemens in the FRC are developing devices
incorporaticg this technelogy. Esprit, for its part,
is developing its applicstion in a project dedicated
to the developwent of fast civrcuits ss part of that
Luropesn resesrch prograsme.

This technology is being studied in the rest of
the vor' ! as well, In Japan the prblic
telecommunicstions operator firm, Wippon Telephone
snd Telegraph, is working on & 16kbit ram mewory.
the USA, the McDounel Douglas firm has developed,
tested snd msnufactured s 4-bit microprocessor and is
nov working in the finsl stages of developing one
with 32-bit cspacity.

In

Despite sll this progress over s sufficiently
long tise spsn, the economic sspects continue to
favour the silicon techoology. Its production is
chesper and the conversion costs of existing
integrated production instsllations, not fully
amortized, would be excessive. Technical fsctors
slso exist which favour the wvtilizstion of siliconm.
A report by Bell Lsborstories indicstes thst as the
Jevels of integrstion of CaAs integrasted circuite
incresses, speed decresses and winds up by being the
same ot inferior to that of components based on
silicon. It thus appesrs that the vse of GsAs may
remsin focused on products of lowv and medive scale
integration, (IBIPRCSS Bulletin Wo. 93,

11 August 1986)

Indis

Calliuw pilot plant goes into production

The pilot plent for the production of gellive,
estsblished by Madras Aluminive Company st Mettur
bssed on the Central Electrochemical Resescch




iastitwte (CECRI), weat isto productiom im

April 1986. The interwetallic compownds of galliwm

vith’ arseaic and satimomy fiad wseful applicstion inm
semiconductor and photovolteic devices. Swper fast

computers depend on galliwm intermwetallics.

Galliue is preseat in bauwxite to the exteot of
20-80 g/tomme. In the slwminiom industries, bawxite
is lesched ia csustic soda to give the Bayer liquor,
snd when slwminien hydroxide is precipitated out, the
remeining solstion comtsime gallium with
concentration ranging from 100 to 250 ppm.

CECRI develcped a techoology for the production
of galliwa from Bayer liquor from slumisium
industries in the country and established & wmit
of capacity 50 g/day, at CECRI. The metal prodeced
by CECRI vas smalyzed by the Nuclear Fuel Complex,
Wydershbad snd found to he scceptable for further
purification to electromic grade. With a viev to
cellecting sdditiomal dsts and assessiug the
feasidbility of the technology, the Madras Alwminium
Company, jointly with the Bational Research
Development Corporation of Imdia, has put wp a pilot
plact at Mettur (capacity 100 g/day). The rvesults of
test rums were eacoursgimg. The experieance in the
operation of pilot plant and the dats obtaiwed would
help in establishing gallium productios wnits at
other alwminiun companies in Indis siso. The metsl
kas good export potemtial ss well. (CSIR {IWDIA]
Bews, 30 Jume 1986)

Bangalore becomes India's Silicom Valley

Like many Silicon Valley whiz kids, software
designer V.K. Ravindran dresmed of striking out on
kis own.

Bot instead of setting up shop south of

San Francisco wvhere he was working, Mr. Ravindran
returned o his nstive India. In 1974, he settled in
Bangslore, & city then knowa primarily for ite mild
climste snd easy-going citizens. Three years later,
Mr. Ravindran, vho holde a Ph.i. from California’s
Stanford University, vas msking computers. “In those
days, there were no computer manufacturers here,” he

recalls.

How times hsve changed. An increasing number of
Indians who have been working in Califormis's Silicon
Valley are returning home ~ and in many cases are
choosing to live in Bangslore. Wow, high-tech
gradustes here have dozens of companies from wvhich to
choose. Bangalore hss not only attracted dowmestic
computer and electronics menufacturers, but European
and U.S.~-based multinationsls, too.

Texas Instruments Inc. lster this month will
begin exporting computer softvare msmufsctured in the
city. An Indisn compsny here will begin to
manufscture Hevlett-Packard Co. computers next year.
And s number of foreign companies sre awaiting
New Delhi’s sprroval to set up in Bangalore-based
operstions.

According to the Ksrnstaka State Electronics
Depsrtment Corp. (Dengslore is the cepitsl of
Karnstaks), the following compsnies are waiting for
government clesrance to operste in Bangalore: the
U.5.'s Dats Cenersl Corp. to make computers,

H.V, Philips of the Netherlands to sssewble video
recorders, Sweden's Telefon AB L.M, Ericeson to
menufacture telephones, and Japan’s Yokog Hokushin
Electric Corp. to meke industrisl instruments.

Bangalore is India'e fsstest growing msjor city,
with a populstion of sbout 3.5 million. By the
yesr 2000 it will have six million people sccording
to estimstes by demographers at the Bangslore-based
Institute of Socisl and Economic Change.
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Bevertheless, it isn't a surprise that Bangalore
oshould kouse India’s Silicom Valley. The Iadism
Institete of Sciemce has beer widely comsidered the
cowntry's premier eciemtific umiversity for decades.
Karnataks state slso bossts wore than s third of the
couatry’s engineering colleges. ... (Wall Street
Journal, 9 Septesber 1986) -

Irelasd

Developing CIM softvare

Associated vith competer iantegrated msmufacture
(CIN) sze large banks of costly, capitsl equipment.
Yet what largely distinguishes high quslity
production equipment is the quality of the software
which drives it. And this factors gizes Irish
researchers with relatively constraimed budgets s
fighting chance in the new field of computerised
factory operation.

Dr. Jim Browne of the Depsrtment of Electrosic
Engineering at Univerrity of Cork (UCG) explains that
investing ia state-of-the-art roboticy development
laboratories is not & visble propositioa for Irish
institutions. The capital outlay would be
prohibitive - just owme quality robotic systes cen
cost wp to £40,000. For resesrchers, such equipment
has & limited life. Serious, competitive resesrch
would requive replacements at one or two year
intervale - agsin a% huge cost. However, fuelled by
industrisl sponsorship snd ESPRIY comtrscts, UCC has
established 8 CIN resesrch centre, which currently
employs 11 reszarchers.

The UCC centre concentrates om software and the
éevelopment of computerised desigan tools for the
factory of the future. The ceatre features s fully
configured VAX 11/780 system with 16MB of core wemory
snd & dozen colour graphics terwinsls, preseated by
DEC, for which the centre carries out some
substantial joint research.

This resource has grown over the past five
years. Dr. Browne scknoviedges that without support
of ESPRIT, and the backing of Irish based
manufscturers - especially DEC - the current level of
work would not have been possible.

This firsc ESPRIT project is valued st
£12 million and involves 92 man yesrs of research,
10 yesrs of which sre being carried out at UCC over s
five year period. The project, ESPRIT No. 623, fslls

into three portions.

- Isplicit robotic progremming - a method
reby & robot is programmed for compsratively
brosd, task-oriesnted commande vhich it will analyse
and bresk into individual movements. This is s high
level, ar  ificisl intelligence based form of
programmir . .

- E . 't robotic progresming - hsrre the
programmer hs: to epecify precisely esch movement
that 8 robot - .! meke ss it cerries out a job. The
wachine hes 1:-tle knowledge of the environment.

- Tect . ggicsl plamning - today’s robots are
single-stative mechines, but as they become
sulti-station units, vhich is essentisl for tasks
Iike sssembly, the business of designing factories
and production lines .. going to become fer wore
complex. Engineers will have to concern themselves
with issues as basic ss preventimg robots from
colliding with each other end wissing feeders.
Production lines will have to be designed wvith o
precision un y for & wvorkers. This means
that the techmologicsl planner will have to process
8 vast smount of dets, and vill need the support of
8 computer systes.




It is in the sres of techmological plamming that
UCG is making its co “ribstion. The CIN Research
Wnit is developing an expert systes {(software based
oa sctifical intelligesce primciples) for plemming
flexible assembly systems. It is kmowm by its
scromym, ESPFAS.

Techrological plamaing in s discrete parts,
batch menmfacturiag industry involves tramslsting
product design specifications from am eagineering
draving into mansfacturiag or sssembly operation
instrections. Plammers use stand-slome systems im
large companies mouw; the aim is to integrate these
facilities into an overall CIM ewvirommeat.

ESPFAS councentrates on assembly. ‘Assembly is
an art rather than a science’, explains Jim Browme.
Unlike, say, machining, there is little hard
scientific information which can be used to govern
it. So ESPFAS uses en artificisl intelligence ratber
than a conventional programming language.

ESPPAS takes am artificial intelligence
approach, capturing knowledge from people slready
doing the job, says Jim Browwe. The ides is that s
user presents the system with a bill of materials, s
list of assembly tools (robots, grippers etc.) and
other dats. The systea then suggests s sequence of
assembly operations using robotics and other sssembly
techniques (it points out vhich jobs cannot be done
by robotic mesns). It asks questions - acts as
checklist - and will modify its proposals, coming up
with alternstives if required. The rerearchers are
slready studying a variety of products from local
manufscturers, and incorporating this knowledge into
the systeam.

'We're not artificial intelligence experts -
we're engineers who use Al, It's simply a tool;
we're computer users’, insists Dr. Browne.

The system is designed to shov s feasible but
not necessarily optimum way of assembling 8 product.
Postgraduate researchers sre working on 8 computer
model using simulation techniques to predict how
ESPFAS output would work in prectice, thus allowing
planners to fine hone s proposed solution. ...
(Technology Ireland, September 1986)

3apsn
R&D expenditure ’thiid’

The just relessed fourth edition of Japanese
Electronics RSD Centers ranks Jaspsn third, sfter the
US and the USSR, in totsi R&D expenditure. The
ranking is based on s 1983 survey of 112,100 private
companies, 1,300 non-profit and public laboratories
and 2,000 universities, all in Jspan. According te
the dste compiled in the survey, tne total Japanese
R&D expenditure for 1984 (the fiscal yesr ending
31 March 1985) wes $43.8 billion. This swount is
9.9 per cent greater than that spent in 1983,

The survey 8150 revesled that in Jspan, the
private sector (spending 65.1 per cemt of the total
RED dollars) was more aggressive than the public
sector (34.9 per cent). Top RED spenders were in the
telecommunications and electronice industries - o
subtotsl of over $6.1 billiom.

Japanese Electronices R4D Centers outlines the
wajor RED centere in Japen, detsiling RED budgets,
sise of laboretories, wumber of researchers, fizlds
of sctivity and the results of recent RED. From the
report, exampies of the newest sicroelectvomics RED
efforte in Japen include:

= The Metesushita Blectric Industrisl
Seniconductor Resgerch Laborstory im Osske
plans to recruit resgarchers from Sapan and
oversess in s mejor effort inte VLSI

developwent. |
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- MNstswshita's Kyote Research Laborstory,
establiched in 1385, is develeping submicren
processing and computer aided design
techniques. The RED budget for 1985 wae
$70.5 millica.

= Seayo Electric's Toukwbs Research Cemter is
conducting RED of fwture high techmologies
swch as three-dinessional devices, sew
msterials and “biechips”. (Repristed with
perwissioa from Semicoadwctor Intermstiocal
ine, July 1986. Copyright 1986 by
haers Publishing Co., Des Flainee, Il. USA)

Japea's X-ray route to superchips

Japaaese companies are turming their research
efforts to mev ways of waking microchip. that carry
wany more components than do today’s chips. Some
time within the mext few years, the optical equipment
that manufacture use to tramsfer circeit patterms
oato vafers is going to reach its physical lismits.
Then manufacturers will have to switch to other,
probably X-ray based, equipment.

The tising of this change depends on hov much
further optical techamology can be pished. The
question is of particular importance to the
Japanese. Memory chips, the type of chip where the
space between components is shrinking fastest,
sccount for more than half of the Japanese
semiconductor industry's total production.

Currently, circuit patterms sre transferred to
wafers by two different types of machines, aligners
or steppers. An sligner scans a slit of light across
the pattern mask, which is s stencil that defines the
position of components on the chip. The result is
that en image, which is the seme size as the mask, is
projected onto the wafer.

A stepper works by shining s light from an
vitraviolet source through an enlarged section of a
pattern mask call:d s reticle. The enlarged psttern
is projected thxough & lens, vhich reduces it in
site, onto the wafer's surface. After exposure, the
tasble on vhich the wafer site is wechanically moved -
"stepped” - to the next site on the vafer, and the
procedure is repested until the entire wafer is

exposed.,

Aligners are faster, steppers offer better
resolution. Most chipmekers use s combinstion of the
tvo, with sligners exposing the lower layers where
resolution is not so important, steppers the more
precise upper lsyers.

In mewory chips, steppers predominste, because
line widths between cowponents are so asrrow. In the
latest gemerstion, one megsbit chips, component
separation is 1.2 sicromstres. In the mext
generation, four megabit chips, which will start
sppearing towsrde the end of mext yesr, it will be
just 0.8 micromstres.

A fev yesrs sgo, engineers thought it was
impossible that optical techmology cuwuld go that
far. The ides vas that electrom—besas machines, which
could write patterns line by lime directiy omto the
vafer, vould take over from steppers. This has mot
happened, for severs) vessoms. For sll their
precision electrombasme sre nlow, capable st best of
processing a dosen wafere sn howr, compared vwith a
stepper’s 60, or en sligner’s 120, They sre slso as
wuch as five times wore expensive, taske wp lots of
space owd need specisl resists. Today,
slectron-besns are msinly weed to meke maske rather
than chips.

Opticsl Lithography has kept pace with the
seniconductor industry’s needs. in particeler,
lanses feor stepper sechines sre of much highss
quality. Wippom Kogsks ~ 8 compeny better kmowm by




its brand name, Bikve - makes wot only its owa
lenses, but slse ite ewa glass. This is ome reascs
why the company cerrestly desisstes the Jap

merket, with a share of 60 per cent. Wippon Kogaksn's
wost recent stepper has & lems which cam resolve

0.8 microwetres; smother, capsble of 0.6
sicromstres, will be available scom.

By the 1990w, adveaced microchips - such as
16-mugebit senories -~ will require s compomeat
separstion of ss little as .5 microwetres. Although
optical techmology is theoretically capable of the
required resolution - just - there are several
ressons why it will not be switsble for ayylicatioa
to the preduction liwe.

One is that vorking at the liwit leaves opt’:al
wachines no margin for errors csused by light
diffracting and scattering. A second is that ss the
vavelength of the light sowrce decresses, semsitivity
to dust snd defects in the mask increases markedly.
At 0.3-wicrometres separstiom, the limit ow particle
size will be 0.05 micrometres, or 10 times timier
than the curreat limit ia c¢)esm rooms.

Replacing ultravioler light with X-rsys solves
both these problems. Short-vavelength X-rays produce
the required resolution. The wavelength of X-rays is
too smill to be diffracted and scattered by dust
perticles. There are three vays to mske chips vith
X-rays. The firs: uses s conventional X-ray source
such as 8 rotar~ snode. Steppers equipped vith such
sources sre already available. WNippon Kogaku has
sold three to Nippon Telegraph & Telephone (NTT).

The trovble with coanventional X-ray sources,
however, is that they sre not very pwwerful. This
mesns exposure tiwes must be long, vhich in turm
mesns that the production rate would be low. Plasms
sources offer s brighter slternstive, but resesrchers
have not yet been sble to msake thew reliasble.

The third and most promising method is to use
beams produced by s synchrotron, s racetrack-shaped
ring in which electrons sre accelerated by megnets to
speeds close to that of light. X-rays from a
synchrotron are as much as 8 thousand tises wmore
poverful than those from s ¢ ional e.

The first company to sttempt to make chips with
8 synchrotron was I, st Brookhaven Resesrch
Laboretories, in 1980. The following yesr, WIT
started experiments with s beam st the Photon FPsctory
st the Institute for Righ-Eaergy Physice in Teukuba.

I has succeeded in producing devices with
components sepsrated by 0.5 micrometres. 1In
September 1983, WIT enmoumced that it hed redu.ed
line width to 0.2 micrometres, in theory, sufficient
to produce s Gh-megabit wemory. Encouraged by this
success, the company is now comstructing s
synchrotron of ite own, st its Atsugi lsborstory.
The synchrotron is scheduled to begin operstiom in
1988. 1te ring will cost £28 million snd have s
dismeter of 15 metres.

This price is too high for lsrge commercisl
sesiconductor mekers to contemplate., The ofim io
therefore to build chesper, wore compact
synchrotrons. The first, made by an VYIC company
called COSY Nicso Tec, should be on the merket by
1988, It will coet sbout £8 million and will drive

eight otwo.

The Miniotry of Iaternations] Trade & Industry
fo supsrvieing two symchrotrom projects. The mein
4 ‘erence batween themw is that one uses ordinery
magwets to sccelerste the electrons, the other, s
swperconductor. |

A thivd project way turm out ia the lnng rum to
be the most significant, bacawse it is a coesorticm
consisting of 13 chip ami equipnent-msking
compenies. It will rum for 10 years. (This first
appeared in New Scientist, Lowdon, i9 June 1986, the
weekly reviaw of sciemce and techmclogy)

Kewya
Computer sceme in Kenya

The cmputer marketplace for the traditionsl
mini and meinframe computers is dominated in Kenya by
five main computer vendors, IBM, WCR, ICL, CAL (Vang)
and BML (Olivetti). There is a notable absence of
some of the big names in the world marker who, for
strategic sad other reasomus, have adopted a low
profile in the East African marketplace; names such
as DEC, Newlett-Packard, Eoneywell and Prime are
rare, or completely sbsenmt.

Awmong the vemdore currently competing for
business there is s gemerally increasing avareness of
the aced to provide for the desands of a rapidly
changing market. Increasingly, as fast developing
computer technology erodes the old maiaframe/mini/
micro distinctiocs and processing power is slashed ia
price, vendors im East Africa are being forced to
re-examine marketing product strategies.

Computers are classified in various ways.
Probably the wost commonly used classification is
micro-computer (micro), minicowputer (mini) and
sainframe. Conceptually, these machines perform
identical internsl computer functions, but on
different scsles. Peripheral equipment such as Jisk
devices, printers and video screens are also
conceptually the ssme., Distinctions smong various
sizes of imput/output operstion and volume of
transsctions, size of files, sophistication of
softvare, environment requirements (for example, air
conditioning), portsbility, memory size - both
internal and external, snd segregstion of duties
(operstor, programming and user functions sre often
combined in smaller systems but are usually separate
in mainfreme computer envir s).

Basically, the bigger machines can do more tasks
faster, have 8 grester depth of msnufacture support
snd generally cen sccommodste a larzer number of
users st the ssme time. Microcomputers have less
capacity sad are relstively inexpensive. The power
and price of winis £all sosevhere betwevn that of
wmicros snd mainframes. The border between high-end
wicrocomputers and lov-end minicomputers is blurred,
as is the borier between the more poverful minis
snd msinframes. The borders promise to become
even more blurred, and the emerging technology
necesssry to link various sises of computers
promises to bring even more dramatic changes to the

ef land
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Of the 17 or so Kenyan vendors, all of whon
represent at lesst one oversess supplier, five covld
be said to occupy principslly the msinframe cstegorv,
four the mini cstegory, snd eight the third
cotegory. All the vendors sell in the sicro category
to one extent or snother, and sll in the mainframe
category sleo sell in the mini category. The sapping
of vendors to computer size cstegories is, therefore,
diffused because of a broad spectrvm of product

offerings.

The market is wmost clesrly defined ac the top
end - the msinframe/lszge wini systems. There sre
very fev true msinfrems syotems in Kenys, slthough s
sumber of suppliers have instsllations with lasger
nusbers of users. The biggest of these is the Wang
systew st USAID, with 120 devices sttached.,




At the lower end, the sppointed micro vendors
compete with a changing field of v wfficial vendors,
and the market can only be approximstely defined
because of the sheer size of the micro market, acd
also becsuse of the volume of kidden traffic. For
every micro computer sold ard installed by Kenysn
vendors, there are sn estimsted three micro-cooputers
vhich have ed the ry haviag been directly
acquired overseas.

The impact of the sicro-computer ou the public
and private sector has slresdy beem covsiderable.
The small businessmsc sees it as a relatively quick,
chesp way of bringing the benefits of automation to
his firwe; the larger orgsnization is allowing the
proliferation of micro-computers (vhether planned or
unplanned) as an antidote to the oftem poor service
from the central DP department or simply as an
extension of office automstion services. Some
organizatious are taking a more co-ordinated approach
by planning netvorks of micro-cowputers withia an
all-embrecing information processing strategy.

The choice of computer, mainframe, wini or
micro, is importent ss well as price. In Kenys, the
bresk-even on workststion costs between stand-alone
micros and centralised minis occurs at about four
workstations, i.e. if fewer than four workstations
are required, micros are chesper and, if wore than
four workstations are required, a mini or mainframe
is cheaper.

Leading the market is mainframe, wini and
wicrocomputer market sales is CAL (Computer
Applications Limited). In the esrly 80s its wmini
preduct filled a varuum in the marketplace and gained
s strong, installed base. While it was targeted at
small to medica-sized businesses, wore receotly sales
of the 'Super—mini’' VS range has allowed C/L. to
penetrate the larger user installations.

Of the Big Five in Kenys, CAL, slong with BML,
operstes as a representative of the hardvare
manufacturer (Wang Laboratories) rsther than a branch
or subsidiary. This relationship is part of Wang's
international marketing strategy, sllowing CAL much
grester business flexibility than ite Kenyan
competitors vho are subsidiaries.

Five years ago IBH had s stron: Kenyan
subsidisry - since then the; Lave been increasingly
less sggressive and have been shedding par:s of their
business - cype-writer products to HBC (Modern
Business Communications), BCS appointed as their
suthorised wicro desler and now slso to handle their
main systems marketing.

Vive years age, ICL were more dominsnt, but when
the msrket went for microe and wminis, they have
become lese wvell placed. They have retsined much of
their installed base, but they haven't managed to
expand vignificantly out of that. The ones vho have
been most constant sre NCR, a ve -y aggressive
subsidiary snd with sn importent msrket presence.

Apple are represented by Comprite, s
vel! -gstablished Jistributor, sad have done very wzli
-~ 8 well-known brand st low coet, idesl for meny
people in this msrket. Olivetti sre represented by
ML, They are very active in the morket place ot
wicre level; snd there are one or two other minor
plsyers. ...

One thing tast hes chenged ie the cost of
computers compared to the developsd vorld. This is
bescause of the decline of the value of the
K. shilling compared with the currencies from whera
Kenya importe.
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Also, the duty and sales tex have changed
dramatically. Duty is mow 80 per cemt and the sales
tax which is imposed om the dutied smouvat bring the
total to 143 per cent. This puts the cost to slmost
three times as mech as in the developed countries.

One field vhich wvas mom-existent five yea:s 830
was wvord-processing. HMultimaticesls like the UM,
World Bsnk, USAID und so on, expected to have sach
facilities in Kemya. People got to kmow about
vord-processing, which ves weinly pioneered Ly a few
locsl organisations and subsidisries of sulti-
nationsls like Caltex and Pfizer, particularly
Asericsu subsidiaries. Finally, wben word processing
beceme svasilable on micro cosputers, the field became
such broader, people gemerally becawe msuch more aware
of computers, much more confident and therefors
relaxed.

At Governmment level, there is concern expressed
bout the q of coaputers on employment - do
computers destroy jobs? Mike Eldon, CAL's Mansging
Director, feels the computer is a tool to help manage
resousces, particularly management resuvu.ces. “One
of the cousequences will be to have an impact on
jobs, but it is for am individusl employer to plan
and guard himself and his employees against possible
negative consequences. Cosputers used correctly
cteate an efficient organisation and esploy more
people.”

|

, The computer industry is highly competitive when
it is building -.p to multi-million shilling decisioas
st board level. Cowputerc in Xenya, like elsevhere,
will continue to spread snd projects do tend to
succeed,

' Kenya is a small country, mot very rich, but
everyone is computerising. The scer- is changing so
nqidly and so dramatically, new th. : are becoming
visble and also existing users, as t. , become
confident with what they have, extend the use they
make of computers.

There is continuing dramstic techrological
development in computers, becsuse it is possible;
because of the benefits sccruing from employment;
because of the stimulus to do so, and because of the

of the petition.

"KENYA BUSINESS MICROCOMPUTER MARKET
ESTIMATED INSTALLEC BASE
MARKET SHARE BY VALUE Kshs

ricL 1.7%
KAYPRO 4.9%

MEMORY 1.7%
I NCR 2.6%

OLVETTI 10.3%

‘ TELEVIDEO 1.6%

OTHER 11.3%




-)6—\

United Kingdom

KENYA MAINFRAME /MINI MARKET
ESTIMATED INSTALLED BASE
MARKET SHARE BY VALUE Kshs

DATA EQUIP 2.6X

AUTOMATED SYS 3%

(African Technical Review, September 1986)

Latin America

Overcoming incowmunicado in Latin America

One of the most serious obstacles to the
development of networks amovg small and medive-sized
organizations in Lstin Awerica ir the lack of
reliable information on the real costs of
telecommunication on the continent. This conclusion
is the opening line of a reviev, reported by the
Bulletin Contact—Cero, on the seminar held in
Rio de Janeiro in May to evalute the Interdoc project
of the world commmications networks between NGOs
(non-governmental organizations).

From an anslysis of practical experience in
contracting telephone services in the Argentine,
Brazil, Chile, Mexico and Peru, it results that grest
tariff and cost differences exist among these
countries. Mexico is indicsted ss being the most
favourable from this point of view imong the five
snalyzed #ith regard to the installstion of
communication network nodes while waiting for s more
thorough analysis thst slso includes Bolivis,
Colombis, Urugusy sand Veneszuels.

The minimum installation costs of a line
(including teses and, if it be the case, s gusranty
deposit) do not exist iu the Argentina and Brezil.

In Mexico they go as high ss US$26 (twice that for
commercial organizations) and incresse threefold in
Chile and sixfold in Peru. The rental of a 300-baud
telegraph line in Mexico goes no higher than

US$1.5 per month, vheress it goes as high as US$28 in
Chile and US$52 in Per (respectively US$38 and
088103 over slow 1200-baud dsta lines).

The varis.le costs differ even wmore., In Mexico
an nour of trarsvission goes as high as US$IO,
somevhat higher in Chile (US$14) sné the Argentine
(Us$15) rises to US$23 in Peru end costs a whopping
US$53 in Brazil. As far es volume is concerned, the
1,000 characters of the "aversge page” cost US$0.1 in
Mexico, somewhst more in the Argentine (US$0.17) and
in Chile (U8$0.22), then go as high ss US$0.7 in Peru
and agsin cost s wvhopping US$1.45 in Brazil.

These studies by iant-rdoc, the world NGO
network, precede that body's instsllation of &
facility for the South~.outh exchange of messsges
(i.e, vithout passing through industrislised
countries). Supported by the existing public
telephone companies in the various countries, and
which puts sn ond to the lack of communication awong
countrive of the third world, especislly among those
of Letin America., (1BIPRV3S Bulletin MNo. 97,

7 Septembar 1986) )

University chip design

University resesrchers in Britein who vant chips
wade up as part of their projects will have to look
to industry in future rather than to their paymaster,
the Science and Engineering Research Council (SERC).
The SERC has decided that its two chip fabricatiom
centres, at Southaspton and Edinburgh univereities,
will no longer produce chips made by standard
warufacturing processes. The centres cost the SERC
£75,000 per year to run. In future, researchers who
want designs turned into silicon by standard
procesees will have to go to so-called silicon
brokers, who take orders for chips and place them
with companies that have spare capacity om their
fabrication lines. University workers who vant to
try out new caip-making techniques will still be
catered fo: st Edinburgh snd Southampton. In future,
the centres vill make chips only in ones rather than
a batch at a time.

The decision to concentrate on specialist chips
vas taken by the SERC's Engineering Board during a
recent review of ite chip activities. "It is
intended that the more standard types of silicon
processing should be undertaken by industry, taking
advantage of the cost-sbaring benefits available
under the brokerage scheme of the Alvey initiative,”
the SERC says. The Alvey brokersge scheme is an
sttespt to give more researchers access to
fabrication facilities by using breokers to seek out
firms with under-used production lines. Ilmperial
College, London, for exsmple, has s desl with a
broker cslled Micro Circuit Engineering which enables
under-graduates to see their circuit designs take
form in silicon.

The SERC, meanvhile, has psssed the buck on an
ambitious achewe to set up s fabrication line capadle
of coping with sll stsges ir the production process.
The SERC's present facilities can handle only parts
of the complex chip-making procedure. In Belgium,
the University of Leuven has set up a plant that can
hasndie all the requirements of elsctronics
researchers in Belgian universities. But the SERC
has rejected propossls for a similar type of centre
in Britein on the gounds of cost. The ides has been
psssed on to Sir Austin Bede's Alvey 82 committee,
which is looking into the future of the Alvey
research project. (This first appeared in Nev
Scientist, London, the weekly review of science and
technology)

Alvey launches Analyst Assist

The Alvey Directorste has unveiled one of the
biggest software engineering projects yet to be
funded under the Alvey scheme. The £2m Analyst
Assist programme (which is fully funded under Alvey I
and thus safe from the vagaries of "After Alvey")
involves Date Logic, Scicon, the University of
Manchester Institute of Science snd Technology,
Michael Jackscn Systems, and the Admirslty Research
Establishment (ARE) at Portsdowm.

The consortium aims to develop tools that
improve dacisions taken during raquirements stage.
According ro Scicon, up to 80 per cent of reported
software faults are cacsed by errors made during the
snalysis and specification phase of a system's
development.

"The trickiest process is getting an
understanding of vhet the user really wvants. The
rools will help systems analysts to elicit
infornation from users on vhat they went and vill
then be used to build specifications for peopis
vriting the software.”

"It will also feedback to the users to ensure we
have got it right,” explained Fcicon software
engineering mansger, Brisn Andrews. He said that the

I



project was particularly unusual in having both
commercial and defence applications. Ywo evaluators
will be brought ia on the final phase of the
prototype development - the ARE and & msjor
commercial company.

Host workstations for the softvare sre curreantly
under evaluation, with the main cont.aders being Sun
and artificial intelligence workstations based on
either Symbolics' or Lisp Machines' imtermatiomsl
engines.

Andrevs said that all partmers will have equal
exploitation rights to the results of the three-yesr
progremme. The project leaders, Scicom and Data
Logic, intend to both sell the tools as a product and
as the basis of an in-house service. (Electronics
Veekly, 1 October 1986) -

UK _takes leading expert role

Three world-leading applications of expert
systems sre to be developed in the UK in 2
£1.5 million progreame funded by the government and
the computing industry.

The programme is described ss “trewendously
significant” by the project lesders, vho point out
that the scheme will mot only result quickly im
products with internstional market poteatial, but
also ensble the supporting compsnies to gsin
experience of developing e.pert systems. The
projects sre ali being led by UK computing services
firms.

Each project will be backed by its own "club” of
15 to 20 firms. The clubs are now being set up by
the Departwent of Trade snd Industry following
well-supported meetings vith companies to present the
projects.

Club mewbers will pay around £10,000 esch. The
department is putting up around £200,000 for each
project and the development compsnies will fund the
rest. ... (Electromnics Weekly, 18 September 1986)

use

Pitesburgh to get nstional supercomputing center

The US Netionsl Science Foundation has spproved
a grent of nearly $40 million 2o the Mellon-Pitt~
Carnegie Corporation - s partnership of the
University of Pittsburgh and Carnegie-Mellon
University - to establish a rationsl supercomputing
center in Pittsburgh. The center will serve :he
national community as well as lccsl resesrch efforts.

The center will purchase s $22 million Cray
X~MP/48 supercomputer and other relsted equipment,
wsking the Pittsburgh fecility the wost advanced of
the five nationsl supercomputing centers established
by the WST.

To be known ss the Pittsburgh Center for
Advanced Computing in Engineering and the Sciences,
it will be opersted by s consortium of CWU, Pitt and
the Westinghouge Electric Corporstion. In addition
to the WSF grant, other funding for the cesater will
come from consortium members, the state of
Pennsylvenia, the stete’'s Ben Franklin Partnership,
Cray Resesarch, Inc., and other industrisl
supporters. Pennsylvanis Covernor Dick Thornburgh
has slresdy recommended that the state legislature
spprove o $5.15 million sppropriastion for the first
three yesres of the canter’s operstion as part of the
state’s support for 'the regionsl ic develop
plan. |
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With today's announcement, Pittsburgh joias four
university-based supercomputing centers established
last year by the NSF at Cornell University, Princeton
University, the University of Illinois, and the
University of California at Sau Diego. Last June,
NST officisls sonounced they would transfer s Cray
1-S supercomputer from the Mational Aeronautics sad
Spece Administration’s Levis Research Cemter in
Cleveland to the Pittsburgh universities az s
preliminary step to designating the local schools as
a supercosputing center. However, the Cray 1I-S
transfer vas not msde wvhen it was determined that
Pitt and CMU would have the opportunity to get the
more powerful and sophisticated Cray X-MP/AS.

Offices for the supercomputer center vill be
located in the Mellon Institute in Oskland while the
Cray X-MP/48 itself will be located at the
Westinghouse Energy Systems Computer Center in
Monroeville under the direction of Jamwes Kasdorf.
The supercomputer wil be linked to the campuses by
high-speed ccmmunication lines and will ensble
resesrchers at (MU and Pitt to develop and pursue new
research projects, primsrily in science and
engimeering. Students will be trained in
supercompoting techniques snd supercomputers will be
integrated into courses at both Pitt and OMU.

All five national supercomputing centers will be
linked together by a WSP metwork. Researchers will
be able to access the network at the nearest
supercomputing site and communicate with say of the
other supercomputers. For exssple, a researcher at
the University of Wiscoasin who wanted to work on the
Pittsburgh supercomputer might access the network
through the Illinois supercomputer. In addition, the
Pittsburgh facility will be accessible to researchers
from around the country through many msjor national
communication netwirks. (R&DM Digest, Macrch 1986)

Zimbabwe

The computer industry comes on key

Rationslisation will be the watchword for the
computer industry over the oext five years or so.
Although demsnd far exceeds supply the totsl
Zimbabwesn market is simply not capable of sbsorbing
81l Zimbabdwe's hardware manufacturers - curreatly
about 20,

While there is & groving demsnd for computers in
both the public and private sectors - the ministry of
educstion has recently snnounced plans to computerise
its sdainistration - the raste at which hardvsre can
be installed is limited by the swount of foreign
currency avsilable. Much of what is curreatly being
instslled tends to come in on the back of commodity
sid programmes. Despite optimiss about the country's

ic perfor - last year's growth rate was
more than the 5 per cent forecsst - there seems
little prospect that the government will be able to
ease up enough on foreign exchsage comtrol to sake &
marked diffcuutho the seount of money svailable

for h e P

A substantisl body of opinion in the industry
believes it will simply not make commercial sense foo
sose manufscturersy to push their Zimbabwe operstiom.
"There's no question about it - we are overtraded ot
the mowent. 1'd be very surprised if there were the
ssme number of vendors in five or 10 years tise,”
said o leading Harsre distributor. One resson for
the large aumber of vendore was thst the market wes
wide open at independence, which came after 15 years
of senctions, when vhatever ceme fato the coumtry
came in the beck door. That there should be soms
settling down veems plaveidle.



But even those who argue in favour of
competition betveen a large mumber of msnufacturers
feel that sowething wey have to be dome to conmtrol
standards among the support companies that have
spruag up. “There’s nothing wrong with competition
but something could be done sbeu® = lot of the
service firms. MWany of thew are one—man operstions
and it is difficwlt to keow wnat they are about,”
said an officiasl at WCR,

Some industry officials believe govermment, too,
is comcermed about the poor back-up service received
from some comprries, particulerly the emaller omes.
They are also appareatly worried about the threst of
obsolete hardvare being duaped if the market is mot
controlled and may consider cutting down the list of
products deemed fit for import liceace approval.

Dick Rawlings, mansging director of the
consultancy company Computer Awvareness, srgues that
while goverwment is right to be vigilant sbout the
introdoction of inferior products, it is much more
difficult to define what comstitutes dumping. “Some
of the computers that sre nov on the market are
simply not good machines. If government followed the
guidelines offered by the industry - the Zimbabwe
Ccmputer Society for example - these machines would
not get in,” he said. "The question of vhat is an
obsnlete machine is difficult., We do not slvays need
state-of-the~art stuff. If these machines can be
available cheap, with no foreign currency problems,
then I don't see that ss 8 bad thing — as long as it
is not being sold as something it is not. The danger
wvith old machines is not that they sre bad ones but
that you need the parts. If there is a seven-year
guarantee on parts, that's fine.”

Ravlings points out that this is the time now to
tune the industry, offering incentives for
expansion: "The way things are going in South Africa
ve have every chance of becoming an exporting centre
to the region. Look at Botswana - BO per ceat of the
installations there are ex-Johannesburg. That could
be ours. We could offer the whole thing, from
hardvare to softwsre expertise.” Already he has
spent a lot of time on consultancy vork in Zsabis -
vhere he vorked on the computerisation of the central
bank ~ Malavi and Botswans. Tor these countries,
getting skills from Zimbabwe is a lot cheaper than
flying in sn expert from London.

Vhatever happens to the rstionalisation process,
the market will remain open to the well-established
wmanufacturers - Dsts Ceneral, ICL, WCR, DEC, Wang,
Perkin Almer smong others, - and those local
distributors who do not depend entirely on hardware
ssles for their operating income., For those left in,
the most buoysnt msrkets are likely to be in those
sectors which fit into the government’s economic
plans over the next five years. Industry sources
believe foreign currency requests from msnufacturing,
nining and other export-oriented industries will be
considered favoursbly while those from the retsil
sector will tend to lag behind., Total annusl ssles
will remsin sbout the seme; it has beer batween
U882 million snd US$s willion over the last fev
years. Aid schemes will continue to be s deciding

factor.

Foreign exchange constraints ssid2, the
goversment has bucked the introduction of computers
in the public and private sectors: "Since
independence thete has been s burst of sctivity, not
least becsuse govermment hss takem s very positive
steitude. They have resisted the temptstion to
compare the cost of a computer agsimst the aumbers of
tractore or spsre perte for industsy that could be
brought in, They have sesn it as sm investment in
infrestructure, 1ike roeds,” says Alfetsiv
Waterweyer, head of the Zisbsbwe Computer Society.

Vatermeyer believes the computiag imdustry cam
contribete to Zisbabwe's export earmisgs: "“1'¢ like
to see the coumtry become a ceatre of excellesce for
scftvere, serviag the region. The nusbers are sot
going to be mind-boggling - may be US$750,000 in five
yesrs®' time - but that is better thsm mothing."
Certainly there seems to be some potemtisl. Already
ooe Or two companies have pametrated South Africs, &
highly competitive softwere market. Tulley
Associstes, the largest software house ia the
covatry, with aboot 40 professicnal data-processing
staff on its books, is chasing export orders with a
finsacial packsge it is developing. (South,

Aungust 1986)

UK and nev technologies®

Many people believe that the impact of the nev
nicroelectronic technologies means there will be only
a liwited number of jobs in the future and that, as a
result, for social reasouns this dwindling number of
jobs should be shared out as fairly as possible.

This defestisa needs to be challenged directly,
becwse the reality is that the faster we adapt
ourselves to the skills and opportunities of
tech:ological chenge, the more likely we are to be
«kle to schieve a higher level of employment inm
future.

The underlying problem is not a growing shortage
of jobs but a serious shortage of skilled people able
to fill the jobs being created, in sowe cases very
rapidly, in the microelectronic industries.

Lsst year the Govermment's IT (Information
Technology) Skills Shortage Committee estimsted a
shortage of 5,000 engineers with IT skills by
1987/8. This vas alsost cercsinly sn underestimste.
On the basis of & recent survey, which the Mational
Computing Ceantre (NCC) conducted smong its 2,000
mewmber companies, there is an sdditional shortage of
at least 8,000 high-level skilled support steff.

What needs to be done to iucrease the level of
skille and employment in our electronics industiries?

Firstly, wve must wske urgent changes to our
system of secondary educstion and training. British
education sust become less sracislised and less
biased sgsinst spplied sciince and technology.

As & stert, the Youth Training Scheme (1TS)
shouid be transformed into a comprehensive vocationsl
snd educstional progrssme for 16-19-yesr-olds.
Crester public and privste sector support for the
information technology centres (ITECS) would help to
place s larger number of young people from
disadvantsged backgrounds in permsnent jobs in the
nev industries.

Ve need to move forwvard to s system of skill
training which is based on standsrds schieved rether
thas time served, which is modulsr ané which is open
to adults as well as school-lesvers. This should be
seen as an investsent and requiring extrs resources,
if wve are to supply sn spprenticeship snd ctraining
systes on 8 par vith that of our priacipal Zuropsan

competitors.

Companies must be encoursged to take on more
trainess, We need to introduce s remisssble tax

* By Dr. David Owen, lesder of the Social
Democratic Party w




systen, under vhich each cowpsay or fire vhich spent
wore than the standard percestage for its industry om
training in the sev technologies would have sll its
extrs expenditure rebated from public fumds, while
auy company that spent less tham this percestage
would have to pay & tax equal to its wsderspending.

Above sll, the present provisioa of places im
our Umiversities, Polytechmics, and Colleges of
Further Education needs to be expended. Last year
the govermment samownced 2 four-year Engimeering &
Techaology Programme costing some £4Jm which wosld
create, it was claimed, over 4,000 extca places for
school-leavers in the higher educatiom system. This
was welcome news. Bet wadeC pressure from the
wniversities hovever, most of this momey has been
used to creste extrs places ow existing cowrses.

The problem is that memy existimg courses -
orieatsted to the weeds of the supplier industry -
have a scientific and/or engineering bias and require
good 'A' level qualifications in msthematics amd
physics as pre-requisites for emiry.

But the required mumber of such schoolchildrea
are siwply mot preseat in the sixth forms of our
secondary schools end, such is the difficulty im
recruiting good physics teachers, there is little
h of this ber increasing ia the foreseesdble
future - and in fact it seems certaim to declime.
Sleatly, this severely threstens the prospects of the
promised 4,000 extrs greduates actually meterialising
in the future.

The solution, 1 believe, is to redirect
government funding towards the establishment of s
swal]l nusber - say, two or three - centres of
excellence with s sufficient critical wmass of
students to become acclsimed internstionally and
operating in all the wain of undergraduate
teaching, research, consultzacy, software
development, and provision of commercial courses.

These centres would sim to bridge the gap
between industry and higher educstion, not lesst in
producing & larger mumber of students equipped with
the skills which industry needs in the new
technologies.

The IT Institute established by the University
of Salford, the WCC, and s range of large supplier
companies, vith 'start-up’ governmeat fimancisl
support, is 8 significant move in the right education.

Likevise, the Open Tech programme, in
conjunction with the Cranfield Institute of
Technology, nss done valusble work in producing
distance lesrning systems for technicsl
qualificstions, meinly at sub-degree level, snd will
nesd sdequste resources in future to meet the need
for continving education and the up-grading of skills
for the populscion ss s whole.

Skill shortages, resulting in job shortages,
suggest that Britain is feiling to sdapt to the new
wicroelectronic technologies. But s reluctence to
adapt will destroy far more jobs in the longer run
than sdepting to them will,

Tae Japonese 1T NWinistry (MITI) recentcly
described their country as "s nation Living by ite
technical expertise”. Before the North Ses 0il
revenves tun out Britain too must becoms "i notion
living by its technicsl expertise”,

To have the expertise mesns tackling the
shortage of skills, 1If we don't, not only will we be
unable to improve our standsrds of living, we will
have s very hard fight even to msintain it,

‘Electronics Weskly, 8 October 1986)
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STAMDARDE AMD LECISLATION
Microcode copyright

On 22 September 1986, William Ingram, & Federal
District Court Judge in San José, (USA) ruled that
the designers and mamsfscturers of microprocessors
could copyright the built-im microcode that mskes
thes run. Specifically, Iagrsm swpported Imtel's
centestion that MEC had illegally copied lutel’s
devices. Ingrws accepted latel's argumeat that the
code was a software program sudject to the copyright
protections already afforded other softwere.

If Ingrem's decision stands, MEC may evemtually
have to pay damages to Imtel. MNore importast, if
Ingram's ruling becomes a precedest, it could
influence the structure of 2he chip and computer
industries for yesrs to come.

For exsmple, IBM - with the sid of partislly
oveed Istel - could design a nev family of personsal
computers based wpon s proprietary microprocessor
with a copyrighted code. It would be illegal to sell
"clowes™ of those machines vithout IBM's licensed
permission. While it is poesible to design code to
fulfil other functioms of & computer - such as IBNM's
BIOS chip - one camnot prowise software compatibility
on 8 mschine using s microprocessor with a different
design. (Clobal Electronics, September 1986)

The Anglo-Saxon Trojan-European horse for M.A.P.

Backed by a fund of US$12 million and by 60 USA
and European informatics gisnts (Jepan not included),
the British Ministry of Trade and Industry will be
establishing CIMAP, the first large theoretical and
practical demonstration in Europe of msaufecturing
sutomation protocol (MAP). The intention is to
make MAP the industrisl ¢ ications standsrd.

MAP rests largely on seven hierarchical levels
of intercoaonection of production units in the
open systems interconnection (0ST) model for
the Internstional Stendards Orgsnization (IS0).

Within the European community's Esprit
prograsme, various research centres, universities
and as many as 17 large informstics sad tele-
commnicstions manufacturers (including 1BM’s
Eurc-Afro-Asistic division through its FRC
subsidisry) have been developing the Amice
Communications Protocol for Mapufacturing which,
since its origin, has been uadergoing a probable
squeeze betwee.. .he Americar MAP's commercisl
potentisl snd its technicsl efforts to take sdvantage
of Genevs's 1SO standsrd.

The UK CIMAP demonstration could be s haid
blov to the European Amice protocol st s moment
of the Esprit program’s conversion. Tiis program
now finde itself between the unclesr competition
with the Eureks project swd the finsncial snd
techrical reorgsnizstion of the second Zeprit
phase (1987-89), with & significant grouping into a
single block of the formerly differentisted aress
of office automstion snd cowputer-integrated
menufacture (CIM), (IBIPRESS Bulletin Mo, 92,

& August 1986)

A common standsrd for Europe

The major Curopsan computer producers, Bull,
ICL, Wixdorf, Olivetti, Philips and Siesens, by means
of a recent declarstion, have submitted s request to
the governwents of Luropesn countrire for 4 common
standerd for the connection of ele.tronic computers
to be developed. The seme cowpanies have slso put
forvard requests to the sdministrations of their
respective countries to intervene with the
suthorities having jurisdiction in the USA and Japan




for trade om the basis of reciprocity to be
foecilitated. Ouly im this vay, the leaders of the
proposing couatries reiterated, vill Europeam
industries have the opportwmity of becomisg
competitive at intermstiomsl level.

The request for trading methode based o
reciprocity prieciples, accordiag to the spokesmen of
the Ewropess coupenies, is being sddressed mainly to
the BSA, where & ‘buy American’ sct is in force which
controls techwology exports. Im fact, this law
protects the domestic market of US firms while the
same firws benefit from free access to the foreigm
markets to which access is sllowed by variows
goveraments.

In order to evade the momopoly of ke de facto
standards as dictated by the large US sultinatiomals
vho sre conditioniog the Europesn matket, the
producers on the old contiment are also asking
individua! govermments to adiress their purchases
towards products which utilize 0SI (Open System
Intercommection) stendards.

Ewrope has beea moviag in tkis directiom for
quite a vhile. It is to be recalled here that the
Zuropean standard promotiow snd application group has
slready achieved good resuwlis, according to
manufacturers. HNHowever, the pace must be sccelerated
to avoid forming the tsil emd of the technologicsl
developmeat train, of the sevem levcls om which OSI
is based, less thsn half have ss yet been
established. Hemce much remsins to be dowe.

The establishment of common standards open te
all manufscturers wvould make competitior with equsl
opportunities possible for all European cowpanies and
wvould give thew s chance to free themselves from the
conditioning of market standards. It is msot however
the intention for such requests to tske om
protectionist connotations but, on the contrsry, open
up more markets. As proof of this, stress has been
placed on the isportance of slso IBN's sdherence to
the project. (IBIPRESS Bulletin No. 93,

11 August 1986)

ARSO-CISWET: an African network of informatinm
centres on standardizstion

The African Regional Standardization
Organization (Oran-Arso) has created s sectorial
regional informstion system grouping Africen
countries for the better utilization of standavrds,
techaicsl regulations, metrology documents,
certification and quality control.

Its reasoning is based on the universal
svgilability of documents c ning staaderds, s
concept developed by the intermatiosnsl
standavrdizstion orgsnisation network (ISONET). The
information activities take place both manually snd
by computer, depending om the possibilities of the

participuting centres.

ARSO-DISWET is sn informstion systcs constituted
by s central unit (ARSO-DIS) and mstiomsl focal
points dictributed in ARSO-member coumtries. It
represente the regionsl point of informstion om
standarde and the eystem’s co~erdinstion umit, 12 is
the depository of stenderds snd releted documents I
produced by ARSO-member states and Africsm regionsl
organizations, constituting the standarde part of the
Ponsfrican Documentstion snd Informstion Systew of '
the United Nation: Zconomic Community for Africs |
(PDISUNECA). 1Its task is sleo to advise the
countries belonging to ARSO on setting wp natiomsl
informetion centres on etandarde. |

ARSO-DIS will remsiv o light etructure
essentiolly oriented toverds advisory snd training
tesks ss well ss tewards the processing of
docomentary producte snd the disseminsction of
information.

As far ss the sbove—mestiosed focal poiants are
concerned, we are speaking sbout the informstioa
ceatres of naticnzl standardization bodies, the
latter being offices of ministries or of pwblic
esteblishuents. There are ao private steadardizatios
bodies in Africa. (IBIPRESS Beulletia Bo. 92,

& Augest 1386)

SOCIO-ZCOBMMIC INPLICATIONS

IT puts braia power at top of the class

Informstion techmology is chauging the way that
business is dome by msking the brain-power of
coployees the single most iwpartent resowrce im a
company, sccovrding to Professor Sir Dowglas Ragee,
chairnea of the Econcmic and Social Research
Cowmcil (UK).

The psce of change will be so fast in the feture
that competition between vival firms will be woe by
the ssnagement which is most sware of the latest
develcpuents and how to use them. Regular retraiming
for managers will become s vital part of remsiming
competitive and mct just something which is desirable
if the time can be fownd, said Sir Douglas.

This will change the way that business
sanageneat is taught snd may lead to & aev and
coopetitive industry im providing the many traiming
courses that compsnies will need; and hence change
the way that business schools teack.

Sir Douglss slso believes that these changes in
teachipng practice will eventuslly spresd into other
types of education and lesd to s fundsmental chamge
in the way that usiversities sad polytechnics operate.

"In the future, product life cycles vill be
extremely short and your competitors could be ia
there vithin weeks. It’s not like the old days of
building ships whes it took years to catch up with
the competion™, he said.

This means thst wansgers will have to be
continually trained. “Your training becowes s
petitive » Unless you train your people to
keep their braine up to the competition, then you
will lose”, he said.

There will need to be a greater collaborstion
betveen wniv-rsities, polytechnics and businesses.
Businesses should help design the type of course that
sre taught to students while universities will get
dravn into businesses to help plam their training.
"And informstion technology itself will help to make
zhat education more effective™, he said.

But producing these educstional packsges will
becoms & mev and competitive imdustry. “Business and
business schools will begin to compete to dasign
effective training packsges. Some busimess people
vill produce menagement trsimiag progranmes since
they con do the seme chings as the businese schools”,
he ssid.

"I think that there will be & lot of franchising
of these courses. Ouce s packsge has been developed,
other le cen be traimed to preseat it swd to give -
tntorim, said Sir Douglas.

But the changes in the vay thst business
management is tsught will be picked wp im other |
subjects, sccording to Sir Dowglis. The mature of
tesching will change 00 that wniversity end
poiytechnic teachers will spend less time giving [
their ows lectures and sore tise giving iv-orisle
based svownd o course thet has been bowght {a.

And then {aforwmation technology will bresk the
monopoly that universities have had over training snd
kaoviedge; the dusiness of providing treining will ‘




itself become 8 competitive indwstry. Packages will
be produced vhich depend om computers, awdio-visesl
presentation smd persomsl tutorials.

“Ouniversities have & monopely of braius which
will be brekes by this mew techmology™, said
Sir Douglas. Be thinks that evea the saiversities’
agmopoly over degrees will thea end and that it will
become possible to get & qualification from the
"Crensds College' or the ‘Permegom University'.
(Electronics Weekly, 1 October 1986)

A blueprint for the mw:m‘l

Im 1983, Rank Xerox disposed of ome of its
central Loadon properties, Bowerd Nouse, Clevelond
Street, which had howsed 42 staff. This saved
£333,000 per yesr in reats, heating amd other
overkesds. This could be done because of the head
office stoff, who had opted to become self-employed
28 'setworkers’, vorking at bome snd selling their
services beck to the company.

A book published last mowtk, Metworki

anisations, describes the contiwsing experimeat
started im 1981 by Rewk Xerox. The mesmagerisl
jostification was to reduce overheais. An employee
costing £10,000 needs smother £10,000 in office space
awd facilities, awd £7,000 for stete bemefits and
other om—costs. These could be avoided if the
executive vas independent sad worked from home.

So, the cost justification was there. Put there
were also risks. Wowld the wetworker remsin loyal to
the company? Or wosld he build uwp his son-Xerox
business to the point where his comtrects with Xarox
suffered? Re might start working for competitors.

In fact, the employee—employer loyalty vas
replaced by a different one, the loysity of = smsll
business to & major sccount cliest. The setwvorkers
end Rank Xerox itself claim that this is wo less &
loysity. It is enhsnced by including the netvorkers
in company telephone directories and imviting them to
the company’s Christmes perties.

The problem of semsitive inf iom s ¢ d
by a confidential disclosure agreement, sigmed by the
setvorker slomg with his first metworking
contrect, ...

Becsuse the networkers are psid for output, mot
for hours sttended, the task to be done has to be
specified ond conted more precisely. This mskes it
essier to decide vhether the task should be done at
sll. Senmior executives often ask their subordinstes
for a brief or report, snd get back en over-refined

snalysis, b the swbordinate wants to
‘do justice to the subject’. If a networker was
asked to do it, he would gquote the resl price for
such s job, esy £3,000. Such s figure might mske the
senior execwutive think twice sbost what to his mey
have sesmed 8 ‘siuple request’ st the time - he would
st lesst have to refine the request. This sharper
dafinition of rasks can ssve wp to 30 per cemt of
their cost. ...

The networkers mot only produce wore, their work
can be better. This is because they have a8 wider
viev of the worlé outside the organization. Their
winds are more readily stinulsted by new idese. As
the networkers come from the marketing, fimance,
persomne] snd mensgoment services fumctions, their
worth depends on the mev ineighte they con bring to »
large orgsnisstion vhose tendency ie alwaye o become
foverd-1ooking.

Conversely, their kaowledge of the orgsnization
gives the metwotkers the edge over completely
externsl comsuitents. They mneed less briefing to
stert with, and their solutions ere wore likely to
conform to the company ethos. ...

-4 -

The netvorkers have to be cutrepresewrs, who
vant to Wuild a full-tine besiness, starting with the
spring-board of a comtract which will occupy wp to
50 per ceat of their tise. Thoee wot smitsble will
be those wmlikely to cope with the harsh reslity of
omall businass.

Aad of coutrse, jobe which require comtismous
in—houwse presemce, like recepticmists, bemk cashiers
or those line—msmsgers who keep the day-to-day work
ticking over, are mot switsble for metworkisg. It ie
significent that caly & per cest of Renk srex's head
office staff sre currestly setworking, end they de
&:miu.c-rotl.“me-tmhm

“we. oo

Eaployment iu big compenies has oanly beem arownd
for 200 years. Offices were large, whea office-work
vas uawusl 2ad then dose by meinframes. Bet we arz
wow in the age of the fractiomal horsepower electric
sotor electric wotor amd the microcempeter.

There is mo real reasom why the expemsive city
centre office blocks should continwe te exist. Ia
effect, Rank Xerox has given a blueprint for settiang
wp and memaging = sitermstive way of working inm the

electromic cottage. (Computing The Mogesine,
20 March 1986)

Couputers close the gap betwsen rich sad poor

Many of the poorer parts of the world are
convinced that without informatiom techmology, the
gulf between first and third world cowatries casmot
be closed.

Information techmology, according to
Babil Harfouch from Syris's Scieatific Studies snd
Research Centre, will "play & crecisl role in the
efforts of the developing countries to marrow the
technology gap and teduce their techmologicsl

dependence”.

Some 65 per cent of industry in the poorer psrts
of the vorld will ba affected by technical sdvaaces
taking place elsevhere, Harfouch told delegstes at
the recent IFIP conference held in Dublin. Apart
from industry, socisl and vorking conditions, too,
will feel the impact of the mev techwology, said
Harfouch.

"The wost important single issue in imformation
technology for development is to formulate s clear
nstionsl plan with well defined objectives for
directing this technology t is useful ducts end
resslts in fields considered to be crucisl for
developuent”™, he said.

Some countries have alresdy adopted policies
designed to foster their own computer industries and
to easure that inappropriste equipment is mot dusped
on thens, India and Brazil, for exsmple, both have
tough lews simed at protecting their home—grown
indestry.

In Indis, foreigm compamies asre forced to go
into partmership with locsl firms, s restriction
wvhich promptsd 1M to lesve the comntry. In
addicion, employers have to sesk the comsemt of their
vorkforce before they cam spply for sm isport licemce
for foreign equipmest. The wmessure io intended to
protect jobs.

"Many oystems introduced in the 1960s were sold
on the grounds that they reduced otoff: this is
totslly irrelevent in s cowmmtry 1ike owre”, commented
Prem Cupte, vhese compeny CHC took eve. the servicing
of I0M’s computere when the cospany quit Indis.

OKC, owmed by the lndisn govermment, 'es
recently completed the firet phase of s pr: joct to
conputerise ticket offices on the Indisn reilvays, o



job thet Cupta cleimed would have been beyoad o
foreiga cespemy. There are some 20 differest claszes
of ticket oc the Indiam rail system. Prices vary,
for sxample, accordisg to the route that the traim
takes te its destimatiom.

At Delhi, the first statiom to go omline, the
average waiting time at bookiang offices vas reduced
from between one and two hours to 20 minutes. The
time seved i the equivaleat to $10 milliow—vorth of
lost workiag hours speat hanging arcwnd the statica
according to Cupta.

Srazil has bammed the import of mini-computers
snd smaller, personsl computers. Amy imported
software used st govermmeat computer sites has to be
registered with the Secretsris Especisl do
Informstica, the govermment sgemcy which zo-ordiastes
the coumtry's high-techmology policy. The resslt of
Brazil’s stawce is that kalf of the computer systems
(vorth $1.5 billiom) installed in the coumtry were
mede by the 75 computer firms that operate there.

Singspore, too, has established s Natiomsl
Computer Board with s mission to isprove the
couatry's software prodwectiom.

Few developing coumtries, with the exception of
those in the Far East, csa afford the iavestment
meeded to produce hsrdwsre. But wany are hopeful
that they csn compete im software, vith its emphasis
on people rather than machines. Indis hopes to eara
$300 willion a year from its proegramming sactivities.
A wote of wvarning, hovever, was sounded by
Baruck Raz, a professor at Tel Aviv University. “Big
computer companies don't wvawt us to make master
programe (software for controlling systews)™, he
said, "so ve have to go for applications software.
The trouble is we sre mot close to our markets and we
have difficulty defining the probless we are tryisg
to solve vith software.”

Treining enough specislists is 2lso a probies in
cowatries with & shaky education systes. To keep
abreast of technological trends, developing countriss
are forced to spend hard-earned foreigm curreacy
sending stwdents abroed to train. The trouble is,
ouce there, the trainees sre losth to retura howe to
salaries & quarter the size of those in the West.

Some in the developed world are not happy with
the efforts of the have~mots to keep up in
informstion technology. "We sre feeling the pinch
from developing countries™, esid Steven Vajda from
the Dats processing Mamegement Associstion, the
professional body of American computer mansgers.
Vajds called for a dislogue vith developing countries
simed st removing barriers to American trade.

"The real question™, seid one spesker, is how
developing countries ere going to vee informetion
technology to eolve their resl problems rather then
their bslance of trade probless.” (This first
sppeared in New Scientist, London, 18 September, 1986
the weekly review of science smd techmology)

Ihe Club of Rows sad the future of industrial
intorsatics

Dusing the Sisifo Forum held at IWDIBL (IBI's
Internstionsl Insticute for Jadustrisl Isnformetics)
in Valencia, IBIPRESS obtained an exzlusive isterview
from Wr. Alexswder King, President of the Club of
Rowe ond President of the Internationsl Advanced
Studies Yederation, end snother from Mr. Adew Scheff,
Professor of Politicsl Sciemces, Internstionsl
Cownsgller in Social Sciences and member of the Club
ot Rome.

IBIPRESS: We are at the threshold of en oge
during which we shall see the appesrance of robote
urblc of sesing and feeling. Do you think mschines
will help in {wproving the quelity of -n'q life?
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. Wr. A. King: At the moment robots ere sble to
assist in the svtomstioa of certaim sectors of the

industrial process. It is & task they do well and
vhich gives workers s chaace to avoid damgerous,
dirty and repetitive tasks.

The robot generatioa to follow will iavolve
entire industrial systews amd, by doing eo, the
orgenizetionsal mature of imdustries will be
transformed. These changes vill go as far ar cthe
wode of operation sad will nzve influemce e
menpover, which vill see its nombers rcduced. There
is, therefore, the likelihood of zceing the birth of
& oev type of cowpeny, & new sort of industry or, if
change is resisted, to waike the sitwatioa of workers
more difficult still vhile at the same time
cocsiderably iacreasing unemploymest.

Bither of the two orieatatious may be chosen
but, in wy opimioa, it is mecessary as of now for
people, without overlooking govermments, to realize
the dangers they may emcounter sloag the way amd mot
ouly comsider the aspects that hold up the
possibility of seeing the rise of s new society that
offers mea more leisure snd sllows him to develop his
personal capabilities. All this requires s differeat
sort of work distribution, something that is far from
easy. Owr presest aspprosches to govermments cam be
useful provided the latter themselves have beea
educated or brought to face the type of difficulties
I have just wentiomed.

The results we could obtzin would be so
msrvellious for the future of mankind thst no
country would be able to refuse to emvisage such an
approach.

Mr. A. Schaff: robots will improve the quslity
of man’s life because it is in fact preferable for
msn to avoid drudgery or also office work to dedicate
himself to crestive tasks which make it possible for
Rhim to develop his persomality.

But things could happen differeatly, it is also
possible to imsgine 8 terrifying society in which man
is totally slienated, with automatons sand very little
communication srong persons. The lstter would see
their lives guided by robots. This is not mere
science fiction. These things could happes if people
are not vigilant.

Everything depends on man. Whatever he does
will have sn iwpact on his future. If we change
society's structure we sust sdapt sur social
mechanisme to the nev situation. (IBIPRESS Bulletinm
No. 95, 25 Auvgust 1986)

AECENT PUBLICATIONS

The employment effects of microelectronics in the UK
Seivice sector

This document was prepsred by Julis Swann of the
Techaicel Change Centre, London ss a working psper
wader the Vorld Employment Progrsase under the
suspices of ILO. The etudy is the first in s series
of studies on the employment sffects of
sicroelectronice in offices snd service industries.
Investigations were undertaken at thres different
levals: firstly st the service-sector level:
sscondly at the industry level (usisg four selected
sub-sectors ~ banking, issursnce, sccountemcy and
local govermment); and thirdly st the case study
level.

An importent fact emerging from the study ie
that in the 1980s ewployment in office—based services
is agein rieing etesdily, despite the recession and
the incressing uee of IT - especially in finencisl
business services, Service esployment has incressed
because of the susteined demsnd for services snd, is
parcicular, gn better quality services.




The extent to which IT de-skills jobs -~ or
affects the quality of work life — flows wore from
the work orgamization in each individesl case, rathar
thea from say imkereat quality of the wew
technology. Indeed as (T cam be wsed to aid
decentralization, it preseats opportumities to wake
jobs more imtegrated and rewarding. Further adoptios
of IT systems should be encosraged rather thaw feared
in am expanding office sector. But both mensgement
and waions showld become sware of the desirability of
designing mev jobs and creating mew organizatiomal
structures in order to use the mew techwology teo
their muteal advantage. (Available from
International Labowr Office, Gemevs, WP 168).

Microcomputers and their applications for developing
cowatries

This book is am overviev of microcomputer
applications in developing countries and the issues
associsted with their use and abuse. It looks imte
applications in agricelture, health, ecergy and
wynicipal sanagement snd is based primerily om the
deliberations of the first DOSTID symposium om
microcomputer spplications in developing coemtries,
held i Colcwbo, Sri Lanka, November 1984 (vide
Microelectronics Momitor Wo. 15). The report has
been prepared by sn ad hoc advisory pasel of the
Advisory Committee on Techuology Imnovation, Boaréd om
Science and Technology for Iatersatiounal Development
(BOSTID), Office of Internations) Affsirs, Matiomal
Research Council snd vas published by Westview
Press/Boulder, Colorsdo and Lomdon
(IS8 0-8133-7252-6).

The impact of industrial robcts ou the worl’ of work

This article prepsred by K.H. Ebel of the
International Labour Office appesred in the
International Labour Review, Vol. 125, Mo. I,
Jaruary-February 1986. (The Internstional Labour
Review is published six times s year and cacries
srticles on economic and social topics of
internstionsl interest affecting labour, research
notes, notices of new Looks received by the 1LO). Ia
his srticle K.H. Ebel loocks at the diffusion of
industrisl robots; the effects of robotization on
ewploywent; impact on working conditions; and
industrial relations.

Impact of new and emerging technologies on trade and
Jevelopaent —

This reviev of the UNCTAD's secretariat's
resesrch findings (TD/3/C.6/136) vas prepared for
the Sixth Session of tha Committee on Transfer of
Technology which met in Cencvas in October 1986,

It comes to the conclusion that with regsrd to

the effects of aicroelectronics techmologies on
developing couvatry exports of msaufsclures, mo
clear trend coan be distinguished in the direction
or general nature of the effects of microelectronics
technologies on developing cowntry exports of
senufsctures. 1f one were to confine one's
sttention to the mecroeconomic analysis of tue most
vecent trade ststistice (peres. 47-50), one would
conclude thet neither microelectromnics mor orher
forwe of techmological chasge have prevented
developing countries -~ including both the leading
exporters and others - from incrissing the growth of
their sxposts and geseraily erlarging their market

- &) -

shares in total developed market-economy coatries'
imports of s large range of mamufactures. The vessom
for the comtradictiom with earlier predictions - i.e.
that the ciffusioa of these techuologies would have
dire cousequences for developing countries' exports -
is mot obvious. What is most likely, as suggested by
some asthors, is that microelectronics applicatiocas,
includiag informetion techmologies, have mot diffused
as vapidly im the industries of the North as was
predicted on the basis of the speed with which such
diffusion took place in the electronics sector itself.

Information techmology for develop -~ am
1sternational journal

As reported in earlier jssues of the Momitor the
UK Couacil for Computing Development (UKCCD)
publishes an Internstional Journal festuring papers
describing practical applications of information
techmology in developing countries and also those
wvhich deal with the social, political or industrisl
impiications of IT development, or which are
concerned with training i Ivo i of the
Journal bhave been published so far. Contributioas
from suthors in developing couatries will be
especially wvelcome and our readers are hereby invited
to coatribute to the Journal. Please contact
Mr. J. Bogod, Director, UKCCD, 13 Mansfield Street,
Londou WINM OBP, England.

Nev journal to cover computerized translstion

A nev international journsl, goi_;iuteu and
Translation (CAT), is to sppear in rom Paradigs
Prese, inc. The publisher plans to cover such topics
as: softwvare io translating and language
processing; hardvare to process lsngusge; relevant
resesrch in iinruistics, artificial iatelligence,
database construction, informstion science snd
terminology; and the social comsequences of
computerized trsanslation for society in general and
for the translating profession.

Individusl subscriptions (paid by personal
check) cost USD 35.00. Surface msil to Canads and
Mexico is an additional USD 5.00; elsevhere oputside
the United States, USD 6.00. Airmail rates on
request from: Paradigm Press, Box 1057, Osprey
FL 33559-1057, USA (TP + 1 813/922-7666). Paradigm
Press also publishes SCOPE, Computers & the
Humanities, snd Computers and the Socisl Sciences.
(ACCIS Mewsletter 4(2), July 1986)

Cahiers du Centre de Developpement

The University of Rennes, Trsnce publishes
“Cahiers”, a journal which comes out twice s year snd
focuses on global aspects of industrisl development
with particular emphasis on electronics industry and
telecommumications. The wost recent issue, Cahier
No. 1-2, January-June 1986, contains s.0. a report on
"Scrategies in electronices industry snd industrisl
development in Brezil” se well ae on anslysis of new
conditions of developwent of the electronics industry
in South East Asis vith an interesting juxtsposition
of government policies in Indis, the Republic of
Kores and Singspore with that of Brszil. For wore
inforwation please write to Msic Huwbert, Cencire de
Developpement, Faculté des Sciences Econowiques,

7, Place Hoche, 315000 Rennes, France. The Cahiers
sre published ia French.
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Microelectronics Monitor
eader Survey

The Microelectronics Monitor has nov been published for four years. Although its
mailing list is continuously updated as nev requests for inclusion are received and
changes of address are made as soon as notifications of such changes are received,
1 wvould be grateful if resders could reconfirm their interest in receiviag this
nevsletter. Kindly, therefore, zasver the questions belov and wmail this form to:
The Editor, Kicroelectronics Monitor, UNIDO Technolopy Programme at the above
sddress.

Computer sccess number of mailing list (see address label):
Nawme:
Position/title;

Address:

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

Ts the present address as indicated on the address label correct!

How wany issues of this newsletter have you read?

Optional

Which section in the Monitor is of particular interest to you?

Uhich additional subjects would you suggest be included’

Would you like to see any sections deleted’

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

Is your copy of the H;ﬁitor passed on to friends/colleagues etc]

Please make any other caaments or suggestions for improving the quality and
usefuiness of this nevsletter.




The Microclectronics Monitor is sent free of charge to an approved list of readers. To be
considered for anclusion in the mailing list, plesse complete questionnaire and return to:
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UNIDO MAILING LIST QUESTIONNAIRE

UNOO0 MAILING LIST, IDUSTIIAL INFORMA TION SECTION,
P.O. DOX 300, A-3400 VIENNA, AUSTIIA

Tyoe ar print cleerly {one letter ps: box) snd lesve 8 1pace between sach word

NAME (underline Tamily neme)

J -4

TITLE OR POSITION

I

ORGAKIZATION

STREET AND No. (o P.O. Box)

CITY AND STATE OR PROVINCE

COUNTRY

PLEASE DO NOY WAITE IN THESE SPACES

wn ] osncoe [ ] commm[ [ ]]
ar [






