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For th~ interest of those of our realers 
v:ho may be unav:are that mrr~ also i:o::;1.4es 
a Monitor on A'.ivar.ccs in f.iaterials 
Technolo~r, the la.st is::me, ~ro. 11, covers 
the subject of high temperature supercon!uctivc 
materials. Copicc may be obtained on request 
by ~Titin~ to the S1itor, Advances in V.a.terial~ 
Tcchnolo~ Monitor. 



The Microelectronics Monitor proposes to accept industry
related advertisements from compani~s interested in 
reaching planners and p .... !icy-makers as well as entre
preneurs and members of the scientific community in 
some sixty developing cuuntries throughout the world 
and inform them about their products and services. 

The Monitor is published four times a year and distributed 
free of charge to individuals and institutions on an 
approved mailing list which includes at the moment 1300 
entries. The Manito' has been published since 1982 and 
has built up a sound reputation both in developed and 
developing countries. 

Our activities in the field of advertising are directed 
towards helping to finance the preparation. publication 
and mailing of the Monitor, which will continue to be 
distributed free of charge. 

Advertisements will be printed in black and white and in 
English only. Prices in Aus~rian Schillings or the equi
valent in $US will be AS 5.000 for a full page: for half 
page advertisements. AS 3, 700; and for a quarter page, 
AS 2.500. Requests for placing of advertisements. 
accompanied by a layout, illustrations and text. should be 
submitted to the Editor, Microelectronics Monitor. 
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I. llDl:i' MD EVE!ITS 

tnternat1ona.l Conferet'l.:~ ..:>n ::t~ ~air:~. ~~.:.:s .Jt 
:.ottvare 

tne lcicerg\lvern::ten:~i ~ur..e.i..i :.>r i.n :,,;,rm.it L.;s '.. J> l J 

is con.trit>uti.:tg co c:te ev"!n: '"tn:->::.J.:i.cs .:i.:s''. nci.J 1n 
ii•v.na, Cuo•, LO. Feor·.J..ar .. - :1~.: J:e;.J~1.:.Ln3 .J.a 
iateraat1oaai confer~ce ~~ t~~ b~ner~~ ~>?"!~ts ~t 
software. Its m.a1or ?OlRt$ ..>: lnt,.r.,st are: tno< 
eval~tion of tne cn .. ~ges ....rn•~a n~ve c~ge ~o~ut in tne 
software in4"5try over tne 1..ast tev ye,.rs, tae 
e.aaioatioo of tne prolllems of software trans:er. the 
aoalysis of I.Ile aost recent•y ad..>?teCl solutions :or tile 
production of software. tne ei.ao..>ratlon of general 
110es of actlOD ror tne devuopment o: a 5oftware 
industry anc :or the >tructurln, of a rei•onal centre 
to solve tile problems of tne protect Lon anel trans fer of 
sofcvare. 

'Ihe analysis of tile prODlems of tne transfer of 
software vill concern tne tecnn1cal anel le.al aspects 
illfterent io the different purcnasln' !llDel&llties 
currencly used: tecnnical assistance, sales anel 
leasi.D1 contracts, licences, aiarKetlni airee...,nts, 
JOUat •entures, etc. rne transfers from bus muses to 
1over-nt vill also oe studleCl. considerlng tne 
current national re&ui.atlons, tne pr0Dle111S of 
staaciardi&~t1oa, tbe role ~t transn.at1on•is and tne 
Jurisdictional proolems. 

'Ihe protection of ~ne r1gnts of software 
manufacturers vill be stud1eel ta~1ng 1nto account tne 
different ooras applym& to tnn1~ fom co;>yriil\t l•ws 
to patent protection laws. !ne role of tne different 
international or1ani:ati~s involve~ lh tn•s fleld Vlll 
3e considered, as weli as tne dtfferent national 
positions on tins proolem ta.ten by countries 1n J.atin 
,taerica, Africa, Arai> ~ountries, Un~ted S:ates and 
furope. 

tne conference: was :aa1niy ze~red ca 1overns11encai 
officials and au thor1tiu,. l'arl u.mentar 1a:u anCl 
politicians 10.terute.oi in l:tiormat1c.s, s.,e:c1al1sts in 
the pubhc, private, ind;1strai and an1verSLty sectors, 
representatives of internatLonaL organizat1ons act1ve 
ia c.ru . .s field aad software :unufa~turers. 

The ac'tu is 1 t ion cf soi tware a ga 1n i.ng 1ncreas lh& 
importance 1iven tnat lt u t:as j)&rt of 1n:Or::iatlcs 
co•ts ""ose value 1s &rowin& ;>roportl..>nal~y at an ever 
1rucer rate. It 1.• eve:i ;aore 1.ciporta:'\t for tec:in1:.~ 

rea•ons due to the :a:t tnat i.n certain spec1:1c cases 
an approprute software can reslore a~ prolong tne Llfe 
of hardware vnicn is tneoret1;ally or coC110erc1a11y 
obsolete, vn1le tne need to suppor: a s;>eclfi.c so:tware 
CaD lead to a prematare ren?vati.on or modern eqaipment. 

Informatics 88 was neld at tne lnternat1onal 
Confercoce Centre in Kavan• !roe L; to : l fe~ruar-• and 
coapriaed the followin& events~ tne lnternattonai 
Coofercoce on Informatics, tne In:ernaaonal Conference 
on t.he General Aspects of Software, enc lnn l1eetin1 of 
L.tin Aaer1can In:ar .... tlCS •nd co ...... nlC&tlOns Jsers, 
and the International "n!or.,.tlCS fair l~ource~ 
lulletin I1IPRE..i:i, No. 1;1;uJ • .. i 

tlI's Extraordinarv .-Cneral .\ase=>l·1 

The General Assembly ot tne Inter&overnmantal 
luruu for Informat1c1 I Ull), at lt• :o .. rca 
extraorilnary •••••on, decided to conclude the vor~ of 
tne una1e•nt co-it tee wn icn nad managed tne 
or1aai&•t1on 11nc:e ~arc::'\ Lld7 •nd :o .::>ntLrm 1~1 
pre•icleat, Profe1sor S. Vencc1•a•, •s ~•rector ucneral 
A. I. 

!ne .Vse.,ly aec.de<I cn•t ac tnc next 1eouon ot 
tna Eaa,utive Counc•l • ?rogr•mcw of Ln!~r111at1c1 

proJ•'ta of lnterut Ln t"'c snort cer..., for tne 
Gover.-nta of tn• 111e:111u co1>ntues will oe ;>resented. 

.L°ht! ?ra,r~ •1Ll taa1..e u1.c.o acco""°t cn..e •n~1v1a.uaL 

pCl\)fltt~s Ju:~Ln~~ 1n cne ~cvciapCle~t: ?ro,ra::=c$ :~r 

~~en ~ountr~ ~~u :ne1r ava1l.ole 1oformat1cs ~·~c1cy. 
tnese cr:.cerL4 -.11~~ •llov • precise ciefi.n1.t1.oa. .:et :ne 
prLor1cy cr1:er1.• ~or tne act1oa5 to )e carr1ec out•= 
1ntern•tton~ .. t re,1.onaL an.i natioa~l J.itve ..... 

As reg~r~s c.n.e international :aar~et for 
i.ni~rmwt~lln =.cc!ln\Jlogi.e:s, L.Dl will ,i.ve su;tport to t."'\e 
developln~ memoer couotr1es so tnat tney say acq.,lre 
1oods anel services ln tne oest tecnoical and econo1111c 
conoilt1ons. lt vLU ~nerefor.: runiorce tne role o: 
tecnoolo&y transfer. io particular USllli trammg as an 
iostr.-nt !or mar.inc tnue transfers effective. 

laI's action vill oe in hna vitn tile hnaocia> 
IM!.ADS ava1laci.e in tne abort term and wi.11 tM.e 
recourse to co-finaociog operations io order to o:>ta1n 
ad<1ittonal resourcu. It vill looa a~alD at tne 
problea of "n;>.aiel contrio .. uons taKllll into account tne 
fact tnat tne current fioaoc.ial difficultleS of tne 
or1an1zat100 stem fraa the tap1d increase 1a tne ieve: 
of tne 001iiatory contribution• since l~al {increases 
of up to 2UU per cent io lY,~J. 

It attribute<l 1reat iaportance to collaooration 
vitn lDternauooal boaies ..,icn act lll fnour of i:..-.e 
developin& countries. Olle of toe t!peS of co-operation 
foreseen is to offer appropriate 10format1cs aervices 
vni.cn can facilitate tne carryini out of its 
pro,ra..,.s. In additioo, it vill carry out a 
sen1i.ti.zation proir&llllle on the prolllems of IAI vitn 
~ternational or1aouat1oos and countries v1ucn are not 
•mbers or I.Di. 

Durm1 its four days io sesaioo, tna Aaaa.,ly vas 
10for.,..d on tne activities carried out dur101 l~o7 aad 
of tne ad1ust11ent1 made to tne l9b7 pro1raame and 
bud&et. A,reements aade duri:i& tna 19&5-~YbO :>iennium 
vere ratified and tne 198& pro,r.....,. and bud&et vaa 
studieel. (Source; oulletin LDti'itESS, No. J..:J7/02) 

A co-operation a1re-Dt vas • i&ned at tne 
neadquarters of tne tnteriovernmc:ltal Dureau for 
Informatics ( 111 l) betveca tne sa1'1 orp'1uation aoc t:\e 
lllat1onal Assoc1at100 of Ut1lity Companies for 
Informat1cs, !eiem&tlcs, Robotic• and Eie101W:ics 
(AS~UiTEi..). !he a1reeceot v•s u1ned by tne 
Oirector-Ganeral of tll, Professor S. Vencesla1 and tne 
~resident of A:>S:.!;!EL, !Ir. V. Ccr#as10, aceom?anie3 oy 
tne V1ce-?res1e1ents of ~~SL~r~-. !lcssrs. M • .\5tuti ac~ 
G. r~ns1~1. tne consultants E. Cort~• an~ ~. Martt.nell1 
and a large grou;> of repruentat1vu ~f ;n,. associateCl 
comp .. niu .,f ft:i.>L'HEL. 

Allon&st tne ob;cctivu of tne a.ire-at t.te 
followm& veu consi4etad; a Joint 1t1J<!v ?f enc 
pouioillty to set up a re:.'.lection a.r0o,~, col:lusnr.i o~ 
experts ..>f se:t:.:1 and of :t•ffarcnt 1eogr~~"c'"i areas, 
to dcvd:>p tne t1>eoreucal a•pccts naeessar:: ~o 
conceive nev ""''&ll of aoci.ety ia r~• 
non-ind11s t: ial uec: coun tr ia1 - t.\!!' pr'mc c.oo o t 
conracts Dc:veen ASSI.tlt!L and t~~ 3a•a,~ac1cn1 of 

"~•!•CY :om;-oi111n <>t the 11cvelr.p~ng co1.r.tr1es fO '" ta 
favo01r tne excnani• of ex~nen<•• and tne l.a .. nc:nn& o• 
CO-" ;nuia~1vu 11c ao in1titutia .. al lnal fo: a 
v1vf!r t11ff?.1t1or. of .~!orm.1ition cc-:n'lolo1.\es - en• 
•~•o~r•C\cn 0£ ~ r.~-oper•c1on proir• ... v1:n tnc 
part1c1;>at1' n t:.f ~ .• ~f' "''1:.c:i.a:Ld .:'O!a?•ni.c• of A..t~;..'t!E.\.. 
to cne to; •~~ -.·.ritJ.~ ~ 1,.:-: Mmoer O:lunrr1a1 co te 
daterainad. 1nu _, . .,,peretion vill 1>• .. 111ly 
cn•nneued to tne ~ralnin1 •nd •pacial.U•tion in 
lnformaucs, tecnn•caL auutancc •Rd 1•p1eaental1on of 
project• for tne transfer of lnform.atics tecnr.olo&r. 

!na pre;>ar.cion a•.•d iaple•ntac.on, in cine or more 
.elllDar countr1u, of apacihc pragra ... e1 or pro Jee ts lh 
1oma of tna contemplated 1ectors 1nalL oe tne obJ•Ct of 
apeclal •1rcement1 to be drawn in tne lut .. r• bctweeu 
lJtt, ASSl.IHEl. anel tne coapaniH concerned. 



-:he •ir-ee:me:t: LS =>•s..:,; .J:-. ::~r ,;....;~~s:..:~~.-:.:.v:-: :::..a:.. 
ut tntt pruen:. si.tu.a:.i..:n.. :.: :.s. ;.~ss:.:- .. ~ :.le :n~ 

.::leYCi.Opl.D.i \::O\lfttrle"S :..:J .;,:;x.; .;i.:.:t.>"~: rd..:iSi.:.!!!. ::t!'.OU6G 

th.tt stages tor::::e?'L:_. :.:J .... 'l?:it..:. ':'··:at:!' •=i~..:>:ri..it1.:1t.: 

.;oua.tri.es. liuie :.a tne ?.Jss:.:.:.::.:.: ;.e1n6 .,::er~.:=>! :ne 
u1iormt1on te:c:rinoi..,,t.es ·•:: 1 ... :1 sn~ u~ .-.i·f~ tw .Jrr L""~ 
•t tn.e: C\li.i "1.evieL..>t>=tt:i: .J: :a~ ..:.: ... ~:.r ... 

ASSL"CU ..... e:s:aoi.1sza~..: .it :~1~ :J<!b1nni.:'l;; ..>t L'l:l~. 1s 

aad~ up ot aaore: than .:. h: .:.Jc:.r.in ttits StM:~ t.z:~ i..:ie.J tn 

software proCu~t1~n - ~~:• ~~Jc~:~ ~n~ ?'~~s>t:l.S -
dtstrubuti.on. 1.nstaLL.at1r.l:i ~:tJ .:.. L:\t==-~~n..:t? o)t ..,.c""'~'e 

software and informattcs j~•i.~es - ~~t'l?-.:Yttcs. rob~c1cs 

a.ad e:idomatics. lt ..lti:e:r:i ~rJm ..J:ne:r s11tct\l:-al 
associations in its i:r.:.e:rest. C..l und~: ~10~ Uhl prOCDOte
tne fact th&t the CCICl.;>&llle~ ".,r•ans Lt ;il.ay .a 
fuadamenta l role in fav\Nr 1..,1g ;:;i1l ?C~sen~e: of .a mo:!ern 
and advanced tectiary sect~r Ln ~c~t: ~V\.lntr1es. 

{St>urce: bull~:i:t lDtPtt:..:\:> ~. 1::) .. .1::: 

Ac ttle tnresnold. of ~'"?.f! ·:"!:.!.!° .:Jl..tJ; Au.t"~ti.-: .;ensus bv 
celepnane 

A pro1cct sy9ce: for act~=at1.: ~ens~s Oy 
tei.~pn.~~. us uag vU:J.:~ .. ·~..:a-.-= \-";.ton .1nO. $ ... -n:.nes is 
te:ctia.;llO&Y. v,as rc~«:n;.:.~.:- rir.t:!',!'ttli·~ :-J ~:'h? ;=e:-7 ·:an 
i>e;>&rtacot ;if .:0-rce. 

This proJCCt. ia •"!'li..:r. ~"'\e: ~"':-.. so::s .:.u:-eaa, tnc 
Sac~oaal bureau ot )(,n4~rCs ~n~ ~1t~e: Cvr;orac1on 
nave cailu part, vi.l~ :..ie .,,.,~:-~:.ionia• :,y aro~?.,t C.'!lC 
1••r 100~. once tne var1~~s t'-Stla& ?n•scs ~a-;-e ~een 
completed, ar.d vil l rec: .. ce ;..-,e "e<:rss.a::-y tLme tcr .m 
i.acervuv fr~ .:. ; au.:iu.ccs :.o 5 :1:.J.C.e:i:. "5 :-egare1S 
tne ~eo•us, difier<t!lt oie:n;ids wili ~e ?O'SL~~.. 1ne 
first .. t..'lod is ~o:p~ete ... i .-u~.'l~t1c. .an.: ..ases ll'Ol.Ce 
rec.Jpit1on .ood •ytit':lUU, t:ll:.t en.1oli<1' cne system 
co verify t:&• ics-eatlll)n a..'"tc idcr,,i.ty of tnc speaiA.cr 
md ns"1'i.it& C..'l•t ne u cOlllpetent c;i aaswer quutians. 
t! tAe speaker ~annot o~ ao~s not vane co respoad. enc 
interview is aad.e fol~owina .a si1.;~ne1. metnoc wn 1cn is 
:o~"?Uter-ass1stec~ Ir. t~1s c~se. ~~.agent tele;xaones 
&Gd carr t~s .Jut tne iu~er·: •C• ·• Ltn tne a id of a i'C 
and & IUa!'li! menu, alooi vi:n & specL&lly designed 
~ey:ioa~d aod a tactile screen. If tne nousenold 
does aot h.ave ;s •depri~e. tne agent will go to cne 
adc~us witn n •• pot tao le ?C. On tne :usu of ::ne 
various a\rv~ys .;arr1ed a~:, ~ore rnan iU per cent 
•>f the popu~at1on LS favour a:> Le co 1nterVLevs c&rr 1ed 
11Ut by com;;uter. (Source~ D"'1et1n :..:.U?K:::ss, 
llo. 15 .. /07) 

ti'i:::OA c;?ncluded 

Tne fin~ ..... ~:eport o: tn.? !ccan1i:~L ?•nel on 
Oat1oo.se <kcus came ;,cfore :::>e fo1.1rtfl session ot 
ACClS, wnich expressed Lts a;i;irecL.ation of enc 
C"•pletlon of the i'&nel 's ;i.anc.a::e. 1"?/0DA nad been 
cha;ged vitn prepari.n, a coa:;iendiuco :i: cxutin, Un1ted 
Nations 1ysteG1 d.at•t>.ase ;ioh:as .and a !'ecap1t•Jlativ .. 
\.LSt of ia1ues for coos1.:erauon ~n fraann' access 
polic:LH. tcs report u now c.ung edLtcd .and prepared 
for puDl1cation and 1eneral di1crLbu:1on. 

liorkuig Croup on database ac:eu for::e4 

AAother nev body to emerge from tnc fourtn sessLon 
:>f ACCIS was tne WorkLno; Gr;)uj) on :>ataoau Acc•u, 
Wll~ch viLl give furtner conuderation to usuu raued 
Py enc work of tne Tecnn.cal Panel on :>.ataoa .. Acccu 
(Ti'/l>llA). TI1e Un1ted :lations nu agreed :o cnaLr tne 
Worki.n& Croup, other :11Clllller• oi wnLcn .arc U.O and lCA~. 

and v1ll be responsible for :onvenLng tne Group and 
developing Ltl wor• pun. \>'1ar.;c: ACCb Newsletter, 
Vol.), No ... , NovH1>er lc10;1 

A nullll>er of United :;.ac1Jnt ;irganL:atLons are now 
ut1n1 electronic 1n~orm.ac1~n ne:wor~s !~r comnain1cat1,~ 

wLtn1n cheLr neaciquarters an~ ~etwcen neaJq .. arters and 
field off1cc1. ACCLS •?onsoreJ :ne je~Jnstrac1on of 3 
n1.1111Der of tncee - the :>:..i.'--=J~ syuem .... ci ~Y u:HCt:F, 

t:-:.~ s~s:.111?::s ..;s.e.: :t~· ..;~.;>aJ A::..l i.rC •tacn :-un o:i :.:i.t? 

:cc•s centr.a~ cocpu:ecs. •na :ne :..Oc•l anc •1~e Are• 
~ :.w.Jr..._'° ui: ..i.s.e ::i: .;:l) - on ~..: :.ep:.c::oe:r, :ie: !ore :.ne 
5t~r~ ~t t~e AC~r~ aeet1ft,. A;>prox1:mate!~ 

.,; r~;1resentAt1ves '1:.'. :Jru.tco. ~ci...:tn.s org•"'li.:.at•on$ 

.it::n~J. ~S..> ... r:~: ACCrS ~wsie:tter. 'lo!. ), :tio .... 
:-tov.e=>.e:r ~ '1~;; 

rne CQlmll.lS~ 1.:Jn at tne Eu.rovean Coaaunitt . .tS ts 
~urrently Ott't1tL0~1n~ • ?"li.cy And pl.an ot •ctio:t iGr 
;iromotin' tne C011111Uoity·a infor~tioo ser~ices =arKet. 
A iu.Jor aspect of c:r.e action ?Lan VLll ~tt :,r,e 
1•pl~nt~tton or • ~e>:r1cted ncmoer of iarge-~c~;e 
p1igt or "~.arxtstrati.oa F':'U.!ecc:~ to be Jeve:.Lo~d at • .:! 

elltcuted in cl~•~ coll&boratioo ~•th cne iofor ... tion 
LDdustry .md us~rs. tne project~ sn~u>d •i~ co ;>rovLJ« 
a Dre.a~tnrougn in tne ~ual:~7. p~ri~r.anc~ 'n~ use~: 
aavance:c:; ;.::!i->ruti.oa .-..ere c:ie user is not •n ex;>ct t 1.n 
1n[or .. t.1.C>.:'\ t.~~r.r-ology. 

t:arl1er tnis year t:'., Coaaissioo c:alle4 for 
cs.~!aratioos of 1otere•t, tc elic:it ideas from 10dust~y 
and users. Ir.ceruced parties vere tnus '1vco tne 
cnance co maite &n tmpact oo tne Co-.oit7 's pl&n'ling 
far pilot projects a: ao e.arly sta1e. 

Fol lowL,g 1.ncens ive di.scu.ss ion w1c.n tia. ti.oca~;. 

officials, ioforaatioo aervic:e providers and users, key 
elemenLS of tne Ge-str,,.tian pro1ect1 nave oeeo 
defined. They relate to 1.icsely based potential use~ 
1roups &ad tne aoLlity for tne proJeC:ts to Gemoostr&u 
c:o-rci•I •i.abil ity us10g exutin1 iofrutructuru. 
Easy-~o-uae systems, witn a multlll&tianal, ;;ulcilL,..,ual 
&ppr;iacn, are deemed oecess.ary for st1a:ul.1tin1 a 
Co11a1n1ty-v1de i.nformat100 i:iarKec. 

Furtner csetails were puol19ned io toe Of!ic~&l 
Journal of the EEC an 17 July 1~117, No. c.lllo. A copy 
c&n be obc.ained ttOlll: Camaiss1on of tne European 
Communities, O~ Xlll-a, Atto. Mr. Sieoec:,, I.-:~;u 

!.uxeillll>ourg. (1P.~J01 .. 22o; TX ~UiilOC ~u;75~J. 
(Source: ACCIS !levsletter, Vol. 5, No. ~. 

itovemoer l'lll7J 

I!'IIS oataoase on CO-ilOft 

tne lncern.1t1onaL Atomic ~ergy A&ency is ?lan.'lio, 
to present a Q-ilOit of the IlHS (InceroationaL !lucle&r 
l.nrorm&tLon ~ystemJ d&t.abase on nuclear iotormati;io co 
cne )tn 1:1 lS ..av uory Co•:aictee !'tlteti.n,, to oe nelc in 
liovem:>er lilll. tne CD-iOtl version of tne o&taD.asa is 
ex;iecceo to De in it~ final torm oy tna time of tne 
1111!etLng, •fter wni:n Lt vil~ De sent to l..'HS !.Lauon 
Jfacers 10 tnat tney can familur1«e thecseLves witn 
tne new tccnnol.Jgy. (Source: UitS liewslr.c::er, ""''"st 
191171 

A nLstoric fir•t for United ll.ations svstem 

At Lt• metLng 1n October 19117, tne Adm1nutrauve 
Co11m1ttee OIL Co-ordlD&tlOO (ACC) gave LCS approval to 
wnat is, to our •novledge, cne tirst system-v1c1e 
aecLs1on on tne 1t&ndardisat1on of Lnforution-nandl1n, 
witnin cne UnLted ll.at1ons system. Tne decilLOn 
(L~ll7/.!lJ means that fros now oo all serial 
puD•icat1ons produc:ed by tne United Nations sy•t•• suit 
be regutereci into tne lnternat1onal :ierials Data 
System (ISDSJ, .an4 bear an lntern•tiooal StancurJ 
Serial !lumer ( lSSllJ. Tne inclusion of united NatL.JnS 
1y1te• 1er1.1l1 Ln cne ISDS w1ll 1mprove cnur 
ac:c~sioLl1ty to He!lller States, Wh1le en1urin1 sore 
etfcctLve ut1lU•t1on v1tnLn tne UnLted 11.atLCIRI 
1y1te111. (Sourc:c: ACCiS :Oews•etter, Vo•. 5, So. ), 
January 191111) 

;;n1ted !lauons Lnforution 1vscems on duelav at 

~ tl 
ACCiS mounted an exnL01t at tne lltn International 

Online lnfor~tion ~••tina, wn1cn too• pl•ce in l.ondon 
between 11-10 Decelllll•~ 19117. Tnc confcrcn~• and 
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exni~iti.on •t:r•ctit.:. i.n::.>r::..a;t.J:t s;:~.;:..ii i.s::.s ::-..:::: 
•round :ne world t~ wt.t~ess en~ l~:~s~ ~cv~Lopaents tn 
intor-..t\on tecnnoL~&! ~n~ ~~~•n~ ~4:~~~~~~. n 
consider.able num:>er vt5lt~..: :n~ AC~:~ l~ot~ :~ ~.)tl~~c 

l!l:ormat1on .ad ~s~ ~aest~~s on ~at~~~s~s ~n~ 
i.tifo:-ma:ion systems .a"•Ll.a.::ie in t.n~ ~a1t~d ~ttons 

system. in!ormati.on on AC~r~ pr~auc::.s. >uc~ .is tnit 
ACCiS Guides to ~a1te<i :iat1.Jns :.n::Jr.aJ::.t.on :.uJur~es. tnt? 
Oirectorv ot 1.,.'n1ced Satt...>:u. ~t~::J ... s~s .ma. ~nt1Jt'Qat1..in 

~. tne tort:ico:ru.n, r<e~t.ster ~: 1..Tit.t~J :Q.ci.ons 
Developl!!Dt Ac.ttvittes • .an..: tne Ugister ..Ji. ..:n1te:: 
M.ations Seri.al Publ1cat1ons. v.as als~ :wde ~v•1i.aole. 
Secrctarat staff dc1»11scrate~ tne data!:>uc ot tile 
Register af United ~tl .... S S .. r~at i'u:>l1~.H1ons on a 
microcomputer, using IJS~CJ's CilS, lSlS lou.::ro versio11) 
softv.are pacil..a1e. ln addt.tt.on. • re;>rest?nt.att.v~ from 
tile International Trade Centre U:'.(CT.\Zl/.;.\TT l ITC) 
dc-stratcc! sofcw.are in use at i!C. .. represe11tauve 
of tne United N.ati3ns ~n:or:nacion Centre in ...onjon 
11elped to staff cne ACCtS ~oatn a11d to a11swer 
questions. (Source: ACC!S ~e•sietter, ~ol. ;, ~. 5. 
Jalluary l9ddl 

Strate(v for Caribb.!an l.ntormatton s·1stems 

A pro1ec: \:ftdert~en J~t.ntly by :~e C•rJ!>oean 
Coaa.i11it~ (C\RI~) Secretariat and tile Office for cne 
C.arl.bbcan of tile \Jinted Satia11s C:conomic '=0C1111issi;,n for 
L.acin America and tne Ca~tooe~~ (E~-~C} ~as ~roc~ced 

draft proposals foe a regio11al i11:orcatio11 system 
strate&Y for tile aru <Jntu tne '!ear lu\lu. 

'Ille project, f111a11cially s .. pported by tile 
Canada-based r11cernatio11al ilotvclopmcllt ~searen Celltrc 
( IDR.C), cuaincd factors ill flume i11g tile devdopaent of 
rc1ioaal uiformatio11 systems, resources availaole ill 
tile region, and tne national policies a11d plallS to oe 
:i.aple11e11ted wit.'lin tnC lleXt decade. lts 
rcco-udations cover cne aevdopaent of systems as 
well as tneir products alld services. 

Tne 1eoi"ajlllical scop,. of tile s:udy too' in areas 
covered by tne Caribbull :lcve•apmenc and Co-operation 
Committee (C>CC), tne Cario:ie•n Co=mun1ty \CftltlCCMJ, 
tile Car li:lbull Devda;;=cn t nano< (Clo>, and tile 
Or1ani.&atio11 of C::.stern C.ar i:i~ean 3ta tes (0t::.C5 l. 
Pr1.0r1ty sectors were: a1r1calture; Lndustry; 
ener17; trade~ to":- is=~ so" io-ei:::::onom1c pL.:mn ing ·, 
p..Olic llealtn md preventive •cuci11c, eaucauo11; 
disuter pre;>arcd11ess ;md tne e11v iron•llt. 

Tiie study proposes' tile furcner deve1opme11t cf 
human resources to mana&e :ne reit~nal and national 
iniormac1on 1ystema~ l1n;tage of tne sys:ems v1:n 
national •~d re11.onal :.ass :ne~1a :o ~ncour•ge wider 
disae111inatio11 of i11foruti;,11, ane1 tne esta=lu11ce11t of 
a ile&ional Networ,. of tntorllliltlOll Sys tecns. 

For f.irt11er information on tllu project, please 
contac:t; Unltcd :iat1011s Eco110::1; C;,r.cass ion far 1.at1n 
America and cnc Caribbean, Suore1io11al rleadquartera for 
the Caribbcall, PO aox llll, )£lvatori Dldg., 
Port-of-Spai11, Irinidad a11d Tot1a10. (Source' ~ 
Ncvshttcr, lrol. ), So. 5, Ja11uary 1':1~61 

NIT si<ill• 11eeded 

The traditional d1vis1011 Dctweell b1ue-collar alld 
vnicc-collar vori<ers may in fature De ,_., important 
cnan tile diaci11ct1on betweell worker• wi:n ~II (11ew 
1nfor11at1011 tecn11olo1yl sKiils and tnose w1tnou:, 
•"&IHts a report preparea by tne tncernat1onal Labour 
Orpnuat1on ( ll.Ol for its Fo .. rtn European Rccional 
Con!erenc:e, neld in Scpte1111>er 1107. C:nt1tlcc1 -:'rHn1no; 
.nd recra1n1n ~ 1m licat1on1 ot tecnn~1~ 1~a1 ~~~n ~. 
it 1dent1 ie1 a ottlc11e~A ~etveen e1e...,ne1 a11<1 sup? y of 
1pcc1ali1t' wno can des1,n, ~an•6• and o?erate new 
tecll11olo11es. Thu u partic11larly acute in t;urope, 
ge11erally ac:knovlcc1,ed to "lai oe:llnJ" tne '""and 
Japan in coaputeruat1on and tne dirfouon of ne·~ 
tecllllology. 

~~e spr~~~ ~: ~~mer1cal~y-c~n~rol~ea :.~~tnes •~~ 

en~ •dvent :Jt t.otl! ;»:.aperiess offic.e: o.ave l.mtl'lrt.a:t: 
ra.:a1t1~•t1.1.>ns t\);:- teduc•tt.on. .1n'1 tr•t.n&..."1i,, li«'U.::i. sn.ou~c. 

ioster cre~c.1.~1::.y, f~extoiltty anc :~e ao1lt.ty :o 
&<lJUSt, :ne reptJr: c:l.au:is.. lt war~$ t:iat u1 •n ~?O~:i 

ot r.a.pi.u tecnn'1Lo,1c.ai cn.an,e. tne lutere:scs &ft4 iie..al.s 
ot tlrms •n~ 1na1.v1cuals may oe: contr~a1ccory, .ana 
~on~1u~es :n~t ~ ~rot~und tr~nsfor .. tt.Qn tn e~~c~:lon 
and tra1n1n,.:. 1.n ~urat-e 15 tne: oa.;.y a1c.era.acr.t~ :.Ji 
D~com~n, L•rg~l~ irrelevant to c.ne new oppor~~n1t1es o: 
tomorrow .. 

Tile co•?lete reference for tlll.5 ?Ublicacion 1s as 
follovs: iLu. ~ .. ropean llcgio11al Coaference, ~t."'l, 

Geneva, l'7bi. o5;i. (8.ej)Clrt tlll. Trai11i115 a11'1 
retra.Lnt.n5 ~ u::ioL1eat1oa.s of tecnnoi.011.cal c...,,•nie· 
Geneva, 19o7. (:iource: U.O lo.formation, Au&us• lio;J 

Tne forest p~oclu~t• Gatabase of tne UN ~c:onocic 
Coamiiss ion for Eurooe/Fooa and A&ric11lturc Or1a11 i.:a =~~n 
(iO::/FAOJ is now available on 4iskctte. Collcctea, 
uintaincd and upaated oy tile Tilllber Section, C:O:.ffA·) 
Agriculture and. Ii.mer Division, in Geneva. vni..:~ ases 
i.t in its ovn vor1t on forest p~oau.ccs. tne d.ac.aoue 
covers allllual data from 196~ onw.arcls. Tile aata, 
pcnered fr:>a official 1overuaent sources, arc tile same 
as tnose pub l is:iea in tile Timber oullec111 lSoa. 5 
alld lO of cacll volu-), vicn cne same aef1111tioas and 
u11its appliea. Tiley are ?resentea at tlleir most 
aisa11regatea, tllus al Lowin, users to ma11.e enc ir ovn 
a11recations. 

As data for recent years a.:e frequently revised, 
users are offerea two optioas~ tile cocpl.ece dataoue 
from l~b~ to tile most recent year (price SUS llul; or 
Gata for tile most recent five years Dui<ettes .are 
availai>l~ 10. OU' (Data Interchan&c Format), v11ich can 
oe converted witnout difficulty for use w1tn most :i:a;or 
sprudsneet programs. Furcner inforaiation and order 
form will be puolunca in fort11comui1 iss"es of t."'le 
Timber oulletill. Diskettes can be oraercd from; 
Luited :llations DOol<Sllop/Sales Unit, ralais aes :llatioas, 
1211 Cc11eva lU, :iwitzerlmd. (Source: AC::l:i 
Newsletter, Vol. ), llo. 5, Jmuary 1'7db)~~-

Ka11agement trai11i115 - tne i111;>lic:at1011s ~f new 
tecn110Iogus 

Tec1111olo11cal illllovation in industry will 11ave a 
protou11d im;>act on productivity, inter.iational 
competitiveness, economic 1rovtll, enc atruct11re of 
i11dustry a11d eop1oyac11c patter11s. To maximize tne 
benefits of a~va11ced tecn11olo1ies, new ... ,.a,ei:.ent 
approacnes must be devdoped, ana trainui1 will play • 
~ey role 111 tnis process. 

On 17-1~ Novemoer 1987, a syapo11ua was ~eld 111 
Cc11eva 011 llana,e•nt Trai11i111 Proir...,.s a11a Metno~s: 
lllphcatlon• of llcw Iccnnolo11cs, or1anized ;ointly oy 
tile U111ted :iauo11s Eco11CM1ic Comaiu1011 for Europe (ECEj 
and the I11ter11at1ona1 l.aoo11r Ofhc:c (1LO). 

Papers suoattted :overed a broad rail&• ot issues 
related to lllall•1e111c11t train1111 111 ?r1vate a11d 
State-ovried i11austr1es, a11d tile cna1le111es prese11ted by 
tile ra?id develop<aellt of automac1011, a11a intor:i:at1011 
a11d c:oir.puter tecll111q .. cs. 

Tnc report of tne 1yaposiua, and ally furcner 
1nformauon required, ca11 D• ot1ca111ed from~ tile Ofhc• 
of th• t::.xecut1ve Ser.retary, ECE, Pala1s des Nations, 
ii 11 ~ev• 1u 1 Ti'• .. I •l j" "° 11, ext. Ji~ .. i J;o)J. 
(Source; AC:.s Sews,cc.tcr, Voi.. S, ~o .. S, .ianuary ~'.IOOJ 

A service llllA1n1 cnemical and engineering 
dat•~ases in Ja?•n, tne lln1te~ State• and :~• f~~ nas 
been 1nau, .. rated. Ine Japan I11foraation Center of 



Science .ad rttcnno106!. ~"'\~:'-..:.•~ 1'.::>st:.1~t~ \ :Jnl:.e..i 
States) a.a.d Fl:. K...lrLsru.~e lfK..;1 -w1l1 ;:>rvvt...s~ •U \!.J.t~ 

~&5CS including one fer C;)Cll?renr.is1ve s~1~nt1t1c 
tecnaology, 19 for ~n~~t>t=: ~nd sev'l?n t~r 

n&1.a.eer mg. the JS Sia t 1on.1l Sc 1en~e Fou:i.u ti.on• s :a.l!w 

geOlll!try supercomputer ?rOJe~t wl~t Lin~ res~~r~ner~ 1n 
::n.e United States .... u1t~.: i<1n,~v::s ~n.: Fr.an~~ ~:ir.:tu!).l .a 
teleco~n1cat1ons nti?tv"r"-. :ne e?:i~r::. ""n 1cn 1111Ll 
.aalyse 3-D Sl\apes. cou;..! :>e us~t'.ul to rooot1.:s .J.nd 

~uto .. ~1c oOJect recognitt~n. liitr~cte~ iroc: ~ 
Che:icals, ~.:.. ~cembe:- tioi' .an~ Avt.lt'·"n ·e~.,l··, 
,. .imuary 19ll8l 

For thcomlllg events 

The follav1ng events i:i.ay ;:ie ot interest to some ot 
our readers; 

12-1~ llay l9o3: ?tnladel;in1a, ?ennsylv.una, U::iA. 
llc:fOnd Electronic lfa1i: ?eo?le an<> ur&ani~ations at 
Work ia A ~lobal Econ~y. Con=erence sponsored =>r t~e 

Electronic !ietvor~lllg Assoc1~:1on. Far registration 
Uaf.-tioa: Man daa~ue. E.,'6A C-xiferen~e. 
2 7..4 Wash i.n1c.an Street. Ai :..m town. i'A i.O L\)..:., 
l215) 821-7777. 

Myo:id Electronic !"U:.~ :.J.:u.ses .)n. lnnavat:ve •nd 
productive u5es ..>i .;~cfl"":~:-o.J..se~ ~.~n::r:un1cac:1on. 
Dtsipte'd for :aan.agcrs, ar&an1;ers, te•~~e~s, 
journaliats and nctvartllers .J::'. .. iL 11t1:i.ls, t:its 
coaference features d1sc:.iss1.Jn .Ji eL~c:ron1c 
co-.ai"uon in support af ~l .. n:nn&. ;>«>JeCt 
u.nage8ellt and infor:;oac..,,:1n ~x.::lan,~.. for acd1t1.Jnai 
ed1cori.al informauon: Tao Sner:iwn. :.:;A Contcrence. 
z:.:. Sou ~h Cnes tet io.ad. :iwar :~:"re, ?A bfUD l , 
l 215) 328-9773. 

2.5-:?9 July l'J6d~ i.aus.annc, ::tW1t.:.erl•nc. "~CCi. oo", 1:.c 
European Conference on Co~puters in ~ucztion vill ta~e 

olace at tne i'a1 .. 1s de :>eaulleu in ~usmnc. rnu 
~ference is organized :1:.· c.n.e :i•tS5 Federation of 
Informac.ics ~.:i Den.aif ot t."lc ~n~crnati.ona1 Feo.c~ation 

!or lnior:ution ?rocessing ( tfi?) ,.nd w1Li t>rin" 
cogetner mre tnan 1,uuu ;ico?le .;oncernea "itn tne 
increasing developcent ot c::ic:;i..ters in educ,.t1on. 

Dee? ;>hiloso;onical ;·~estions about tnc role 
informatics in education ue :>cing :lc)aad, especially 
at tne eleacntary and secondary ~evel. iCCi dll vill b~ 
a t111111 to pause and loo~ ~•c~ at wnat nas been 
acc .. pli.ned, to discuss new trer.<>s ano tnc impact of 
nev tcehnologies, ;o excn.onie intor:iation :ietween tne 
21a1t advanced md eXj1C~1enceo :Mmoers o: our c.>-.itity 
anc tnose in tne early sta.es of Jev~lopaient. 

Tne conference vLLl .also oe concerneo vien enc tae 
of infor .. t1~s .ethods ano computer applications 
des1pscd to help in tnc solution of educat:onal 
prablcaa for tnose vitn specLal needs. 

At O\e •ame tlM, an exnication w1ll lie •et up and 
all participants as well as tne 1encral put1l1~ will ~• 
able to discover and appreciate tne nature ~t products 
s;iecial1&ed in tne f1elc .>f ;oQputcrs Ln c~u:ation 
(c .. puter-aided learning and Lts associated 
disc1pl1n~s), including spe;1al1:e<1 ooo~• and 
periodicals. Further infor,...tion may ~e oota1ncc 
fr .. : Or1ani&1ng Coaa1ttee; Marc-nenr1 Cucndet, Ca•• 
jlOltale lll'o, Cd-luuu, ~u•anne ~1Sw1t:cri .. nc. 
Tel. ( 021 l ;,) ~2 SO/ S2. :el u • ; S 7);. 

12 Septca>er - lo Octoocr lloo·. DrL.viton, .;i.;, 
Study sninar 123; ilestruc:.;r1n~ LrlduHrL,.lU,.tLOn 
1crace•1cs-. !'h..::oci.et:tron-..:s .ar..! ne·J 'Jr" 
jlr&ctiCCS. 

Tni.t 1cm1nar con,era1 :~e 1~?~J..:4ti.ons ~t •mer,-.n, 
aucouc1on cechnolo,(1e1 .an~ new . .,,,,r" ?t.acc i...:t!'I t~r 

indu1rr1.•l11.at1on scrate,;,i.cs. ,>.arci...:~Lir._., :no•r i.n 

a.eve.1.op1n6 tti:tlno::l~~. Sot lln'-y is t:t1s • ;>oL:..:y us~.e 

of ~Jor t•port~n~~. out ~n~ of tne: aost l=p.:>rtanr 
lessons is often •issco - i..-,stcao ot rc<:ognuLng :.."'lat 
tnese emerg1n& te~nnolog1cs ~fier aOTri ..>p;>ortun1t1es 
and ~ons t~•1nts. preJu.cu.~e ·.wre of tea Leac.s to •:s 
unc:r lC.lC•l pess u:aisa or u.r touna.ec: opti.ausm... So tn.at 
tnestt usues :a.i:• oe ex.pieced ln ,re.at.er ae?tn. cne 
:ie•1n~r v1ll ta~c tne t~llaving pattern: 

the nature of r ll!'W' tecnnoloa ana ..ior1t 
praicticies - tftl$ 11111 l 1a.vo.Lve lectures .,v 
SPl!C&•L1sts, vu1ts co acv~cea :sr1ti.sn 
factor1es, .&ad visits to f•ctor1es proauci.ai 
autom.ation equipment. 

Tne s~lecc1on of~ sec:or.al c~se sc.ua.y, 
s\l1t•Dly cnosen to reflect t,1e l.ftdustr:.•1 
~v1~onEErnts of coun~r1es frog wn1cn 
part1..cq1.ants come.. la eai;n of rnese s~cto:--s. 
partlc>pants vill VOU. in Hall srou;>S, 
v1s1c1ng .a raage of Dr1.ti.sn enter;>ri.ses, !»C:e 
.;,t iJ111cn. m.ak.e '6Se of cne mast aa.vmceci 
autom.ac1on cecnn~io11es 1 ano LDtroe1\lCUli c.ne 

ne.r vor11t ?ractices. i:"n1s v1lL en.a:> le 
r>•rt.1i::.q:;ants tc oose:rve- ::or tnemselves en~ 

et ft!:1.:.t ll t tne new tecnnolog!' on 1n.."ler J.:.ea. 
stracegie~ at 1naustri.al •na tecnno10&1ca1 

;>ot i::-. 

After cne5e v1s1ts 1 part1c1pants vi.'°l be 
enca~ra,ed co ?resent c.ne1r conc~us:.ons t~ 

tncir colleagues ar a small conference. 

furcner 1.ntormat1on on tne CO\l.r&e is ave1~~!e 
froc:a: Tne Cna1rman, Teacni.ng aru, i.nst1t1.1te of 
0..ve;opmcnt :it1od1es at tne Uc11vcrs1ty ot :iussex, 
ral~er, orill"ton oSL 'At~, til&lan4. Caoles Development 
Drt,;nton. reiex oi7!h7 [0:.or.i (;. Tc•e;>ncne orisnton 
(027.H W1>2bl. . 

Developments in auperconduccivity continue to 
unfola at a stunninil ?&Ce. tn Jan1.1ary, ?•rticipa:as a: 
a .. et1n1 io Doston nearc oi a aew mater~a~ tD•t 
becomes superconducting at room te•pe~aturc. Also, 
ruearcncrs at tne Univcr11ty of ilouston <e;iortcd on a 
relatively n ign-temperature su;icrcor.ductor tnat, un l i,.e 
°'~ otner new material•, c10es not require .a 
comparativc~y expensive rare eart."'l. [nstead, it uses 
bu ... en. 

In ooaton, 100 rcprucntauva from acaacmia, 
industry and govcrnacnt ptnered for tac CaCIDridge 
Conference JD Commercial Applications ot 
Su;>erconduc tivity, • ponsored oy llor ld 'tech Pres• 
(Caamr1oge, It&••·>· So far, tne n1&neat contirmed 
temperature for auperconcluct1v1ty i. near 9S K \-288°r) 
in an yctrium-oar1ua-copper ox1de .. cerial developed by 
Paul Cnu ano co-wor .. ers at tne univcraities of ilouaton 
and .Uabama 1Kuntsv1llc). ~everal uncoatir.eo report• 
of su;ierconduct iv ity at n ianer temperatures nave 
appcarea. Some scientist• even •ay tnat tney ave made 
materials tnat are supercondu.:tive at room tem;ierature, 
out tnc1r vor• nas •t vitn wides;>read sce.,~1cuc. 

Ac tne •~tLnll Ln DOaton, • .. teri..a~ tn•c is / 
1u?~rconductor a: ;2u K l•il°F1 ,.,.. revealed by 
Stan Ley II. i11cn, put usncr of Tne Ca!IDr iogc ienrt on 
Sug>erc.Jn4\li;t1·11.t·; .. rne matcr1•• - ~.a:-.c.n.anu:::-1tr,,nt1.u:s• 

nLoe>ate - w .. 1 :w~c ~y rctsuya Jgusn1 01 M•o•n1c:.. 
un1ver11ty Cuio1niu, Japan I, wno nas suomittcc a 
?•?'Ir :over 1..n& :nir ;1or11. to tne Jo·..;rn•. ': 
L.ow-:'t!:r.~r•t 1 1r-. Pn·..-:;.1.;1 .. rne ~ ..,:. •• ;>u:ili.1n a 
;u;>cr o:i • .:r~:icr vcr11on o~ :ne .:..x1;hJu:'\~ Ln ~.arcn. 
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effec: • .Jr tX.?l.li.ston .J: :ue;n~:i...:: fl..ce~.:s. Lnt? ~:=.I:'r1..:;;t! 

iepart ••ys tn.i:. ~u.sn 1 :'las ..i.ec.t?..::e.:! Jiit'twee:i 
JS per ~ent uid i"U ;>er ..:~:it \l: tne '.'1.e 1ss:icr ~:re .... t 
:.J:wui u1 pl.Ire Lov-:.f!:npera.c.u:-e n 1~0 1u;n .a..:. ~.:J:: 
su.,er~onductors. 

Studies at tne Cent~al ~esear:n •nJ Jevel~pmoent 
Je.~rcmenc. ~.r .. .:::lu :on:. <11! ~::10urs .int,; Cllap ..... 1~. 
Eaperi.ental Station, •1Lm1n&t~n. Oi. ot a n~w 
bi&ll-teaperature superconductor 1dent1fy 1ts for111.1la as 
n12Sr}-xCa,,.CJ20b•v· K.A. Suora...,.1~ e• ~l 
prepareO. the new iaater ... Ls ~na •n~Ly5e~1r •tamt~ 
structures and properties b~ X-ray d1:frac:1on and 
cransm1ss100 electr'lln m1c:ros.:opy. !..tile c.ne- two ot?"ler 

classes of supercoaducti.ng ~ompounJs li~ntn~nu= an..1 
yttr1u.-bar1ua copper ox1aes .1. tn~ new ~~"!r1.als n.ave 
sneets of cop?er and oxygen; 1n tne neY 
supercoaduct1ag pnases. j~u~le .:o~prr-oxygen sneets 
alc.ernac.e vier. double bi.saat::-axy,en sneecs. :n •il '1i 
tne copper oxide-based su;>e=~onductors, cne coppe= 
coaponent is present i:r aix.e~ .lx.14.ac1on st•t:es. !n~ 
oew .. cer1.al1 ana rne lancn~nu~ .:~=piaunas d1fter from 
tne yttrium-o.ar1~m n16n-te'lt?er•ture S~?e=conauctors in 
c.oc. b.av1J1g ;:troau.nent co;>pr:--.,J>cy &en ..::i.11:'ls; sacn cn.i1ns 
nave previously :.een c ::ts111ere<l L:tt>o=:•:-.t tor ::te 
•cnmum of :tlin-ce=r~=.a:-.J:-e s:.i.;:h?r.:on.:1J..:t&.•1.t:;. ::i~ 

oew material begins t~ ~naer,~ ~ tr.a~s1t:1on to 
•upercoaduct1vity leleccr1.: res1st.a::~e ~r\lpsJ .at .ao~t 
llo l aod is fully supercon<1u~ttr.& at ~~ ~-

The douse.on vork 1nvoives a nev ccwpounc tnat 
em 1bica scab le super.:o.-idu.:: 1v 1ty .at te:i,,er.acures •s 
nigll as ll'- K (-2>- "Fl. A cue of .:ntvers1ty ut 
H.ou.scoa. researchers, ne.aoea by Cnu. s.ays cnac cne new 
coapound, Whicn requires i1qu1~-~1tr~,en ~oolUl&, 
coatal.llS bismth, alwui.:iu.-m. strontium. calcium, copper 
aod oxyseo. Tne grou? s•ys ~~•t c:>e c~st o[ rare ear:n 
elements is aoout lv t1::es t"•t ~ t o unitn and tnu 
subatLC.ution of 01saic.n -il: ~•.c.e :ne :i.ate:-Lal :nea;H~:r 

:o ~roduce en.an existing su~~conau:t1ve ::iat~r1als. 

Japanese and Frencn res.?•r.-ners n•v~ a.lso 
reportedly used bismutn •s • cooipone:tt ui 

su;ierconductors. Tne Frenc" co~pouna, aevelo~<l at tne 
Uni.versity ot C~en, c.ons1s:.s .Jt :>1sr:u:.n, scrontL.um. 
copper and ox7gen, but Lt o;ierates at a lover - •nd 
less \IS~tul - tnperatur~:. 2.i K \- .. .:0•F;. 

A Japanese group at t:>e li.tt1onu Reso!.rcn 
Iasci.tute for l"~cals (~:t:."!J, 1n Toic.yo, nas aeveloped .a 

sample superconducting Qa;er1al fro:n 01sr.aucn, 
strontium, calcium, copper .a.ni.l ox.lgen. 'I'he suo~cance 's 
electric res1atance oeg1ns to ia•L at Llu ~ 1-i.J"F> 
and beco•s superconducttve at 7S l.: 1-.12."f). Tne NRL'\ 
material conca1n1 none of tne rare eartn elements and 
requires a imp le sinter ing and otner procedure• for 
production, officials report. 

01ua11i '• work oa tne compound tnat beco-• a 
•uperconductor at n i1ner-tn4n-room temperature 1a vnat 
Ila• caugnt tne ac1entists' attentton. It Lt u 
conhr•d, 1ays Zafar lqoal, All ied-Signai aolld-•tate 
senior pnys1c1st. "ve t'\.ave a revolution on our nanda". 
(Source~ Cnem1ca• #ee~. l Fe~r:.iary l9dd, and Science, 
2b February 1;001 ~~~-

~ew 1uperconduct1ni compound 

A compound of yttrium, barium an.: copper oxide 
tnac is lupereond~.;ting at ;r;v,:. na1 :>ee"'\ discovered 0:1 
A. E.rt11L of Georia.a Lnscat.Jte 1: r~c:in'lLt.l&/· ~o~t 

ruearcnar1 doubt tnac su;oercon~uct1v<ty can ex1st 
allove 100 IC. P. Cnu of cne Jn1veruty o: riouston say• 
tne Ca•>r&u lnstLtute ot :ec,no~O~f r .. ~•t• are 

probaoLy enc re11,,1l: of un•t~tde .lno~.i. aes. :..r:>1.;. lt1/S 
rL.1 result• are 1ta0Le an~ re~roaa~i,~e, an~ tnd: 
1uperconduct1v1ty n•s ::>t!er. ver1.:1.ed :'I/ :a~ .uuu tarr.es. 

.:r-.J;> ui :-es1.st•:i...;:e 1 c.nc rrescn.:e .): =:.':.it.~.e:.1..s: ~.: 

va1t~&.e: ;urr~~~ curves inc1cattng • J~se?nS-Xl e::e;t. 
ies1SttVtty =~Lt :rom QV,IJV\I .,Jn:s;sc;, • ..:: •t JS.J .. :.o 
,..J iJC\:ns •t .. ) .... ~. :f •ll t."'le c:1..am.1'"1et1s: :.age !ro: 
su.percon.au.:t iv i.t:;r, 1t would 1a.~1cate ~:iac. ..; .. 1.1.l ?e= .:ec.: 
\li cne s.i:i1p~.: w.as supercoa.ductUli,- O:.ner rese.arc.:-ters 
~ou.ot tnat ~t•;;i.16n~t1sm was actua~ly =easurec.. ~:~1. 

rt.JS noL oos.e:r;;~J cne !t!:issner e!tecc, wni..::i lS .a 

6tner•lly .acce?tcG t~•t tor •uperconouct1v1cy.. Jn~y ~ 

~ew rese~rcn~rs claim to na~e ooservec 
supe~~on4uct1v1ty at lOO K, let alone Suu K. :io""' 
s11,nt increases 1n c.ne temper-1.ture at '-lu.c:i 
superconductLvity occurs may be poaai:>le witn ~Ii K 
superconductors &fter c6refuily-c~atrolleG neat•~• &~~ 
.:ool 1ng of tne u.cer ial. (E.xcracted from "llew 
Sctent1st", .L.Xl~on. 7 .!mu.ary lidd, the wee~ rtt\."'le• 
ot scunc:e •nd tec:tnology) 

J•~:t n•s announce:ci anotner "ore4'1ttnr.Jui:'L .... 
Rese•r..-::ne:s -.:. _-:Lt~.-> ElectrlC rnt:u:1tr1es :i.ave 
develope~ a s in~i.e-crya~al tnUt film_ cnac can :arry • 
cs.ax11cum c;.irrie~:. ..J~ 2.5 :r.1i!.1on A/~m-• •t tne 
cem;>era:~:-e or l1~u1c nitrogen; nii~ .:urrenc-c•rryl"b 
c•;>-1ci.ty LS •lS!\ IU!l.t\t~uied tn a ~trong m.agnec:.c: 
fi.e .. a. 

T~e .!eve~O?Qt?:tC O:'UIC.S t:":.e iJ:'eVi..:J':.!S re:o:-~ se: :t:_.
~L??.0:'1 rel&!~?'a?f' •n4 !el.C?"Ol1C \.SITJ U .• C :a:11on A 
c=-~ in ;u!y ~~sc ~eeK) •nd cne cecnn1que ~o :.a1te cne 
ft l::r. .::hf fer s :roe tn•t. of ST:' .. 

doi~ium-oartum-copper oxi.:e Yas spuc:ered 
epnanally on t:te <l\lO> cryacal ta~e of a 111Qno~=1st•: 
~u suoscuce \U opposed to :ne <llu> face o: a 
.:irT1Q_j suostr4te in tne case of NTI). As a res .. ic, 
tne • an~:> .:ryst.al .axe1 of tne ceramic L:e 
per;iendicular and parallel respectively, to tne plane 
oi tne f1l:11 •nd nt&n current-carrying .:ap•c1ty ts tnu.s 

poss1ole L.n :>otn tne vertical and nor1:.ont.al a1:-ect1or;s 
in :ne :1.::i. 

One ,..Jor prool.em besetttng tne c:evelopa1ent of tne 
ne'- n1gn-r, superconductors n.as oeen ::.O"\e1r 1nao1l.1ty 
to carry nign c .. rrents under • ma&netic f1e•a, ou: 
Sum1tomo's tnin film maintains a ~r1c1cai curr~c 
aens1ty o: l.l ~i~Lion A C3-~ unaer .a ma~et•~ fi.eii.l 
of l tes la. Ine current-carryin& capacit;1 of tne film 
n~s re~1ned sca.01e for over • moncn. !'teanwn1le a 
grout> ;>f Jap•nese sc1entut1 at tne Science ana 
Iecnnolo&Y Agency's !iational ilesearcn lnatitute :o= 
!'!etals tn Isu~uoa nas reported a new n1gn-temperacure 
superconductor coc:posed of oismutn-stroncium-c:alc1um
copper oxide. Ine developaienc i• ~nusual Ln cnac cne 
new oxide aoes not contain any rare eartn elements. 

Tne new onae, 11iSrCaCuzOx, wnen annealed for 
aeveral ncur• at JUSt uoder 9\IO"C, anowa an oaur in 
reaucuon of resistance at l2J IC and &ero reautance at 
1> 11.. but tnere u a very anarp drop tn almost &er" 
ruiatance betwHn 107 and l05 It. Dr. ihroani Maeda of 
tne ioaticute, vnoae sroup aacle tne oxide, auspacca 
c11ac tne new ceramic 1a compoaed of 1:110 pnaau, one 
witn a cr1t1cal temperature of 7S Kand tne ocner a~out 
lOS IC. 

llagnet1c •u•ceptibil1ty meaaurementa •now c~ear 
evidence of tne i'le1aaner effect. Tiie oxiae can ~e :ia~c 

to float 1n air vnen placed above a permanent ma,net 
a ft er aoalun11 1n l 1qu1d r. itro,en, tne oxide u o la~~ "' 
colour but it• cry1tal atruccure naa not yet oeen 
deterai1ned. 

All n1.g,n re: 1up.rconduetora found to t•r cont•U\ 
rare carcn elements, sucn •• yttrium and Lantn•nu=. 
Ja.pan's ~1n~s:r1 of Internat1on.1L ;r.~e •~d ;n~~•cry 

n•t :>een a.lotted ~H .. v mill Lon (a:>ou: S~ nu.~1J.Onl 1.~ 

Lts h.sc.il l1oe :>ua&e-t to •Ssets worLd •u?~.a.Ltu "t r.tre
~•rtn ~~e1n~ntl '~cause at fe•r• t.n•· .;•?.In 1 ,.,.~?i •Ct 



of tne eleeca.c.s :u~t .:r~ u;:i .:ricn :.a.e a.:o
supe:r0>a.cu.ctors =eac:i. tn.e ~;>p .. i..:..1:.:..)n$ :a:C•&.t .. ~~ 

t.."'leori.sts aug&est, nowe,,er. cr: .. c. tt. LS t:t-=: p-:t:s-en.;.e 
o: CiJ.~ plan.cs .)r c:.n~i.ns wi.::-".i..."l t~.e •t\l:::tl.C: l.at.t1..:.e
criat is cruci•l f.Jr supe:rccn..:ac::.1v1ty -

The results oi tn..e ;:>r.esect .ll.$..;..)v-=:r...r •l.Ll :>e 
~uol~sne:d in tnc ~•e•ncs.e ~~~r~~~ ~: A?p~l~~ 
~ ... \Sour-=e~ ~ ~- 'Vo~- ..>JL. ;. .. .J~nu.ir:; i.'1'3.:> 

~a ~ fcoruary Lio~) 

Supercoacuc:.tor soin-otts 

A aull rese:a.rc..n a.n.:1 aeve.L.J?ment .:omp•n: tn 
Sacramen.to in Ca.i1!orn1~ nas :•Ii.en out patt!!nts llt'l .a 
process for turnlll• n ign-te:per .. ~;;re s;iperc:>tlGuct •ni; 
matcri.als into com:aerci.ali~ u:iCfu .. proi:s.u~ts .. 

Toe company, Cer•con. na~s to >1gn tts tirst 
11cmsU1.& agreelDea.t for ree: ?roccss v1t.n • f1r= tn 
tne US vita.in the next two =ionti1s .. My i\ni:s.ers\ln., tn'I! 
coca~y'; chief e:aecuti.ve, csti.~c.es :~at tne aar.:ec 
for aucn products is uor:b S:i<Ju :111ilLion "art" wiae. 
;ie "ants to SliD acner l1ce:1sL:t& .igr-eeCli!:its 1:1 :.urope 
anJ lap.an. &.oot!rt Sneiton, :.n~:.rcu.:i ot tt•ie pnystcs 
deparc:.nt at cne iln1vers1ty ot :at1.t.orn1~. o ... v1~. is 
tait.ini on anotne:r rese:ar.:ner to c.est prva.u~~s MJ.e ':JY 
tne !jlr aces s • 

Currmtly, several :ll!t.lo.:.s exi.s::. fo:- compact1.n& 
powdered coapounas, Li.Ae tne s~r>ercvnauctLng 
ceramcs, Ult~ industrJ.a'- ?roaucc.s. In~ a1ttic.ulty 
i1 cnat tnese =aetn~s ta~e p1~.:e at n~6n te=?e:atures 
m4 pressures for up ta .:. .. nou=s in sot:1e cases. Ine 
blifl temperatures at.tee:.:. tne ?nys1cal n.ac.ure oi tne 
COC!jlOund, wnicn tncn loses '~' supcrconaucc•ni; 
proper t1es. 

Ceracon nas found a way t.:> coa,.ac t enc 
superconducting c:.e:ram1c :.n::.o 1.n..iuscr t4i products ~t 
ve:r·; :ii.if\ pressures 1 cyp1..:..a~.1.v, oe:c.,1?e:i o':IU ... nci 
S.1U ll ... lopascals co:pare:a w1t:i Z-J :o .:ov 9'UOp.1.~ca1s 

for tod.ay '• ?rocessu. _.;,s ' re:su.L:, t."\e ?tacess 
tail.es only a few secona.s. :ne :i.a cert~~ 1s s ti Li 
exposed. ta n1a.ri teciperatu.res, cut tor .- :11UCn snorter 
tiaa, and tne ceramic aoes not Lose 1c.s 
superconauct1vny. 

Snei ton u provl<hng Cera con w.tn cne 
superconducting :11acer ul yea 1·~m-oar 1u1rco?p•« 
O><ide. Peter Klavin, a mea>er of ::ineHon's ,roup 
says cnac tne ;ireliminary rHults are very good. 
ouide• reuunng it• ab1l1ty co conolucc ei,.ccr.cny 
uitnout resutance at cemper .. cures up co '#j Kelvl.I\, 
cne material loo~s as ""°""" it will nave .. ni,n 
critical current density. !ne critical current 
density i• the point at ..ruc:i an 1ncrease 1n current 
.ienuty would mai<e tne mater 1.a1 l"se its 
1upercoac1ucuvity. (£><tr acted from~ ":;cw 
Sciencuc", l.ondon, 3 ll&rcn 1'181>, tne wwly review 
of 1cience and tecnnology) 

Suoerconauctor contact res 11c1vity cue 

lle1earcners nave reducad contact resut...nce 
tnree co four time• a• i1g.a1nst c:onventi.onaL contact 
of norsal mat•llic u1re to 1uperconduccor1, end~~• 
connec:t1on va• acn1eved uncer ~~.h,•c, wnLco n•• 
1111portant advantaiH over ni.,1er-ce1111·era:ure 
procc••H, according to J . .t. ~ 1n of ll1>S ano 
A.J. ii'anaon and D.A. Dlanaunsn•? oc .lut1n;1>rnuu H.t.;l 

Center. Tnc proccu conauts c>t 1111n1:uzin& tne 
t.,,perc:onduccor surface 1 1 ex;>os .. H'f' t~ • i.r pr i.or to 
cont•'-t, tpuctsr etcnLn& ;.:\~ :t'-'?ercvnaucc.or su:t•.:r 
to relllOve tne degraded surface L .. yer an.i 1mmed1•c .. 1y 
dcpoaiung a tn•n Layer oc Jll'l~r ~· gc\a to ;>rocect 
enc 1urfac:c ana •crvc a1 .a .:onta~c. p•d· Ot tne 

L .. contacc1 made 1JSLni tne :u~·..i process, .iiL. n.ave 
n•4 c:on1i.•tcntLy Low relLlt•VLt'r ~uri.n_. a cour-mvnc.a 
cl<po1ure co dry a H •n4 CJ Cl 1n, oe t"'e~n rovm 
temperat\lt'• and 76 JC.. \Aostr•c:te(J WLtn ;>err.u.~~ •on 
from Cneauc•L i1nd r..ng1neer1n:1, .•~••· ~ J :,.:t·1e::-.oer 1·1oi. 
Copyr 1int h'fo1 > iraer •c•n .;nem._.: .. ~ .:>oc .. eit/ 1 

- !) -

iuture ~omputers cou~d De o~sea on eieml!!nts ~1~e tne 
one snown aoove. rnu optical Lo,ic ~te, Du•lt "'Y 
~.J. Grande anJ C .. !... .. t•ng uses the "on" aac 11off 0 states 
of i.ts seuu.con~uctot Lasers as t.-ie r.1w Qilter1a1 of i.c.1 
<llg.tal operations. ~ranac anc tan& dc..,astrace t:i .. t. <t 
~-n ~e use~ Ln conti.nu~us moG~ tor tne i06lC O?er.at1aa.s 
ttlR, :u:tu ana lR'"l!r c. .. 

tne inputs for tno? iate arc tne cwo s 1ae Lasers 
cons1st1ng ot •n .1.cc.ive me..:u.u.ai (S ... i, Si.~J •na a :1rr..lr 
l~L. ~:l. lno? out;>Ut co~• froo cne ~i:i l"ser '~~). 

rne mecn.ni.sCl w.as tirst de-..-l..;>ped 1n tne l.'IOVs.. Ine m.a1.n 
.Laser i.s c.ouple:d co tne c.wo si..:ie lase:r5, :>e:c•u5e: :.ts 
act i.ve medium :'.al Ls w1tn ui :nel.r optJ.'-al cav J.ttes.. lf 
ei.tner is on, Lt. ae;t.Lete:s tne ?0?1..\Lati.on in,.;ersi.on, 
necessary for l.aser •~c.1on, in tne e:roasi.na. :ooe. for .a 
NOR &ate, e:1:.ner L.ase:r alone LS su.tf1'-J.Ctlt to -;ue:nca tne 
maLn iaser; Lor :•.\NO, ootn neea c.o oe on. tne mai.a 
Laser is cont1nu•l1y µoJereo up, and is •lways on un~es• 
~uencn~a. 101s !Deans tnat sw1tc~1n, t1m.cs Oe?enO 
µruiar i.y op tn~ "::a'11ty i.1tec.1=e" of :.ne: i:.a1n Laser. •nc 
coulo cvcntu•l•y De as litt1c as 10 11•- lltner ;>roposed 
optx.ca.L i.o,1c. aev1ce:s u.se nonA.J.1\e&r opci.c•l ettec.~s, 
requ1rl.l\i1 n1"1 user intcnaitiu ano nence n1g.• poucn. 
Ocners use cna."'lges of optical wavelen&tn or pol.aruacion 
ana require ad<litiona~ external component•. ~rande and 
tang argue cnat tncir g..tc uSH J.ess power, 11 amad.er 
(tnc m.erogra"'!f\ aoo"e is about oO/&m across·, Uld.1vi.e1w.aJ. 
lasers could oe as little a• lU14:11 Lon&) and aocs not 
require exce1·nal components, .a.cs su c.ou.LC: ~e use'1 more 
reacil.y in integratea monolitnic cnips using current 
tecnnoloiJY. i::acn gate could be ar1vcn, and LC• out;;>Ut 
detectcc eleccron1caLly; or an ent1re dev1cc couL~ oe 
baaed on opucal lO!lic anc co-un1cacion. uitn tne outi"'t 
oi one gate 4r iving enc ini"'t to one or •ever al otner 
gates. (Source-. ~. Vol. lh, 211 January J.joo) 

Neu gate array gets more dena1ty w1cn a11t1fu1e1 

Actcl Corp., tne Sunnyvale, Cal1forni..a, c:o•pany naa 
ceveloped wnat 1t caUa a uaer-c:onh11uraolc ~ate a:-ray 
incorporat1ng a:i ant1fuae etructure devuoped w1tn a 
propr1etary tecnnique cnat colllli.nH tne ease of 
progra-•ng of i'LDa and cne cienaity and t1e•10 iucy ,, t 
traditional maeK-programmable gate arr•y•. 

ActcL en11necra nava cc:scrii>ec a 2,011u-equ1vaLen~
iaC• device Du» t around • one-ti111e-,rogr.-ao1c, 
Lov-••pedance, •nu fuse circuit faor icatcd uaing a ~r 
r.-weLl doubLe-Layer..,..t•L QIOS procea1. 

!o progra111 an antdu1e element, say ~tel en&ineera, 
"" Lii-vole u,.n•• u appued acrots it• ter:1111n .. 1a, wnue 
aLL ocner eLe.,.nt~ are 1uDj•Cted co no 1110rc tnan \alf 
tn .. t voltage. me result •• a convero1on of. <11&n 
res11c .. nce o•rr.s.er 1oc.o a 1ow resi.1t•n:e ':)J..lt.re.:ti..;)n•. 

connecc.1on oetW~t!!a ~~e;~ent1 ,,rev1ous.:; "1p.1r.1cecs oy tne 

ancduae cle""'"-'• • 

Ln current P~~ tccnnulog1e•, pro~r"11111W~1l1:1 
ie.H!p~nd1 on ;;>LOWLn' i:.onnec~~ont :>ctwe:en &aC.ei 1.n ori01er 
CO COn~lr.,IC.Uf~ _. tuo.:CJ.On. fnat WOf.C.t tLOll! t.n ~eA.1f)' 



device•. froa vhicn the tecnn1que w•~ ocrrow~~a wn~re 
ao more tban Su per cent of tne elements must be 
procr-d, but in a log•.: dev•ce, as llU'nJI as 
90 per cent of the gates are needlO<I to lmplemenr a 
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&iven lo&ic function. To get around tnls proolem, Pl.ll 
.anuf.:turers b<lve limited d nsity to no more tnan a few 
tliounnd sate• and to a few ?redetermlned log lC types. 

Ille antifu•e array overcomes tnis density 
liaitat1on by estaolisn1ng tne lnterconnectlons at 
p=edeterained location• in order to implement a 
particular function. Tile antlfuse structure is at 
leaat au orde'l" of .agnitude smaller tnan comparable 
bipolar fuse• ~r mo•t electrlcally programmable 
ele•nts. 

la tbe prototype device, tne basic building block 
froa vbicb all lo&lC functions are cons:ructed u a 
confisurable 101ic module. lt nas eignt inputs and 
oae output capable of implecient1ng all two- and 
Cllree-iuput variable functions and some four-input 
variable functions. Tne module, cnosen for its 
efficiency in implementing botn como1r.atorial and 
sequential logic, can also ce connected to form latcnes 
and flip-flops. 

Ille modules are ~rganized like a gate array into 
rows and columns and separated oy wiring cnannels, ~ut 
unlike a gate array, tne .\ctel device incor?orates 
aepiented norizontal metal interconnect tracks in tne 
cnannel re11ons. Tne inputs and outputs of tne logic 
m0<1ules are connected to ded 1catea vertical metal wire 
sesmeuts, between horizontal ~etal interconnect 
levels. Other vertical wire seg111ents, not dedicated to 
any module output or input, are also provided for 
vertical interconnection • .\nufuse elemencs are 
located at tile intersection of tne noruonta1 and 
vertical vire aepients an11 between adjacent horizontal 
and vertical wire sepie".lcs. 

All antifuse is similar to tne vias on a gate 
arr"y, vnere lar&e number• ot potential programming 
11tes can be incorporated, witn only a small fraction 
needing to be implemented 1n any or.~ appl1cat1on. In 
t~e 2,000-equivalent-gate prototype developed by Actel, 
29S aaodulc1 containing 112,00u programming ele.ients and 
60,000 tran11stors are 10corporated onto a 
240-by-360-.il2 die, equivalent in density to many 
iate arrays. Similar to a gate array and unlike PLD1, 
the Actel •Dtifuse-baaed array needs no predetermined 
hardwired latcnea or flip-flops. Tney can De 
impleaeuted anywnere in tne array to suit tne 
requir-nts of enc a,>plicauon. Auo unlike a P1.D, 
tne I/0 1tructure can De quite flexible. Ally l/0 
module can be c:o11hgurea as an input, output, or 
buliracticmal I/0 at the user's di1crerion, by limply 
?rosr~n& tne appropriate antifu1&. {ieprinted from 
Electronics, 18 February 198.:, c:opyrignt 19811, 
McCra.rildi l11c., all ugnu re1erve.;J 

La1er ucrouc:hiDing br10gs quick prototypes 

£1ron Electronic Industries nas introduced i ti 
Quick gate-array development system, wn1c~ allows a 
sophi.aticated operator to produce a 2,500-gate array 
double-level-.etal CMOS array in min:stes. A 
10 ,000-gate array can be genera tea in 90 minutes. Tne 
1ix feet lon1 by four feet v1de by five feet nign 
Quick-array aystem incorporates a neodym1um-yttri11111-
aluai111u.-g1r11et frequency-douoled laser tnat cuts tne 
i11terconnect1 to any sates tne deugn will not uH. 
The 111er i1 under t11e control of .a noat computer based 
on a llotorola b8020 microprocessor. lntegr.al to tne 
1y1tam are 1pecial blan~ arrays w1tn a proprietary 
duign cnat modifies tne upper two 11111tal layers. Tnese 
modification• adapt tne array to tne company'• 
microucnining proceu. importantly, tne <;Lron Laser 
micromacnining tecM1que can ~e cued only wan base 
arrays tnat nave been moddud ~"/ tne cucu1t com?•n••• 
1n four vital areal - 1nput/out?ut cu ls, core Lo;,1c 
array, core routing, aM tne rore Lnter~a:c wit" t:i• l1·J 
cells. {Extrac'«d from ~Lee tonic•, 12 Novemoer .~I)), 
copyr1gnt 1987, HcGraw-ihLI lnc., a1L r1gnt• ruorvedJ 

Mo Di le ASAC mav du tne JOO in a111 .. tes 

l..asa industries nas develo• ed H.a quick-turnaround 
gate array prototype •y•tea tbat features a laaer-baaed 
11irect-vr1tift¥ technique. T11e system will De availaole 
in tne first quarter of 1988, and will De aole to 
prOCluce completely packaged, fully fu11ct1onal 
appllcat1on-spec if ic LC1 111 a fev minute•, or for more 
coapleir. AS lCs, a fev nours. Tne ays t• can be operated 
oy unsopnut1cated users, and it requires no apec1al 
equipment or plant aodif1cations, except for cablin1 
and power requirements. I.an 's QT-GA a ya tea i• Daseci 
on tne ..t11icive interconnection approacn, in vnicn 
aetal lines are put 1n place by tile laser. 
Specifically, Lasa '• laser-initiated aetbod ia baaed 011 
laying down interconnectinc metal under c,.puter 
control v1tn tne ass11tance of CDS-II, tne atandard 
formatted layout program implemented by aost CAE. work 
stations. Integral to tne QT-CA 1y1tem is a complex 
multiprocessor control system tbat fits a card cage 
above tne laser-po11t1011ing and process cnamoers. Iwo 
32-bit Motorola 011020 ucroprocessors, four 16-oit 
controllers, control electronic• for eac:n of four 
robotic-arm mecnanums, and eignt Hbytes of CRAM for 
storing an~ reformatted data from tne COS-Il tapes, 
form tne core of cne system. (C.Xtracte<i from 
Electronics, Ll :iove1111>er 1987, copyr1gnt 1~117, 
Hciiraw-rlil1 Inc., ail rignts reserved) 

Fast logic gate array 

Sony {Japan) nas developed a11 em.teer-coupled 
logic gate array tnat executes a co111111&11d in only 
8u trillioncns of a second. It nas several 11undred 
gates, fsr fewer tnan slower ,ate arrays, vnicb 11ave 
seve=al tnousand. Tne 11ew sate array can De used 1n 
minicomputer• and supercomputers. {Extracted from 
Asian Wall Street Journal, 19 October 1987) 

llotorola 's 80 p.:r Ct!nt gate uti.luation 

Inree levels at metal 1utercon11ectiou a11d a new 
paver-bus routing scneme are llelpin1 Motorola lnc. 
redefine tne meaning of nigh density in CMOS &•te 
arrays. No longer must arrays nog nu1e amount• of rea1 
estate or boast a gar1antua11 gate count to deliver a 
lot of usable loilC. 

Tnat is tne menage oen10d a new family of 
triple-metal, 17"1' Q!OS arrays from l'lotorola. Tne 11ew 
series promues up to 80 per cent 11t1luacion of logic 
on cnanne1lcss master slices rang111g from lea• tnan 
o,uuu total gate• to over LUU,000. Comparable 
luO ,uoO-gace arrays from otner companias deliver at 
most Su,0011 usaDle iate1. 

Tne aDility to pro1ram gates vitn all tnree metal 
layers and tne use o t a flexible power-Du• routing 
•enema result in more eff1cie11t use of logic compared 
to competln& cnannellesa arcnitectur•• uaJ.A& Clle tni.rd 
level of act.al 0111y for powr diatrll>utiou. Inia ••es 
for 1111re efficient use of cnip real ••tat•. 

Tne nev family tports typical internal gate apeed1 
of JOO pa on fanout• of 2 pf at 2s'c and ~ V lt auo 
nu a flexiDle bond-pad •tructure around tne per 1pnery 
tnat can accoaaoaate eitner wire Dandlni or 1agn-pin 
count tape-automated bondiRi· Wire Dond111g offers up 
to JIJO input/output pads n.v1ng a pitc:n of S.6 mlls. 
Tne current TAD will support a total of lobO ground, 
power, and 1/0 pada on a '"·O-m.l pitcn. 

Tne new HOC family v1ll consist of LO matter 
sl1cu, spanning from S,670 to 10..,cU2 total gatea. 
Tne total die su.e of tne 1mallHt HDC~IJOI) arra:; u 
15-i mils on a u~e, and tne bliiHt fam1Ly memDer 
1111a1uru only .. o.i mut on a ude. Otner cnanneucu 
arra/t 1n tne 100 ,uuu-gate ran,e are mucn Lar1er - .. s 
mu,n a• ~~7 mils o;. a 11de. 

l:11t1ad/, i'le>torou't A.,;lC ..>1vu1on 11 oiferlRi 
tnree •••.,,f-~ate ro•ster s L1c11 for lo ,uuu-11ate 
array1. JoL:11n,. tnoae tnree fem1 Ly memoert LR tne 
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hrat quarter of 1'#011 will o .. arr•ys for gate 
••pllt:llll!ntauons totallin;; ),IJW, 11,uuu, l~.uw, ~),UUu, 
~),ilOO, 02,000 and oO,IJOu ,ates. 

llDtorola product aanagers estimate ?er-unit pric .. s 
vill fall in a rmlge between :IU.IJO; an:i :IO.uull per 
us.ole gate, depltDdl.llg upon pac1Lage selection ana 
arTay density. !Conrecurring engineering cnar,es oi 
bctvecn U5 ,000 and S.:>u ,uou will oc placed on array 
dcs1pas ranging froa lo,uuu to luu,uuu g•tes. 
llotorola is lauadll.llg tne series wicn 12-to-lO.-veek 
turaaround cycles, froa tne tiaie custo-rs sign off on 
a daip to the shipacnt of tne first prototypes. The 
turaaround ti•• are expected to shorten durln~ the 
coaillg year. 

The ilDC series, also duboed tne "~"" f•aily, ~re 
aadc froa a process llotorola .:alls Tlll..'t, vnicn not only 
stands for triple-level -t•l tecnnology out also 
refers to tne process's ability to cut tne silicon real 
estate us...ally usociatea wnn large seancustom logic 
arrays. 

Like otner cnannelLess array ~r~n1c.ect1.1res. c.ne 
aev ltotorola KOC family uses oxic .. isolation to 
separate ptes. A pr1111ary cell 1s cace "I> .;at tour n
and four p-cnannel trans1storst vn1~n can implement ~wo 
2-1.llput llAllD pt.es or iogic. rne .:el i .:4n al.So o" used 
to crate l bit of single-, Clua L-, or tou.r-por c 
randoe-acca• •me>ry or 0 :nts ot re•..i-oniy ~aory lone 
trmsutor per blt). Tiie arrays will supi>0rt 
16-oy-~it configurations~: ~.o\.'t 1n "?to lo-.:O•t 
deoaitie•, or 111-by-~iat Ri»I .:or. :1"'ratLon\ for 11p to 
32 lllits of storage. (f:xtracted from f.1 .. ctronLcs, 
U llovemer 1987, copyngnt 1':1117, !'lc..;raw-ri1i.l Inc., a a 
npu ruerved) 

llcv long-term storage ORA.'ts 

lleaearcn Corp. Tecnn.Jlogies I Tucson, ;.;t. l LS 
p•telltin& and licensing new .;a ilium arsenLO<! \v...U I 
Dynaaic l.andoa Access !lemor Les 10-RA.'ts I tna t otter 
long-term storage and nondestructive readout of DLnU'f 

data. The 0-RA."ls, wnicn were invented by J.A. ;;ooper 
and Ilia collea111es at Purdlle Un1verut;r, are only 
sliptly more coaplex to oevelop en.an a single 
transutor, need 20 per cent ;ne cn1;> sp .. ce of 
multitrmtsiator static RA.~s. and can operate up to 
12o·c. Also, nign-c .. nSLty <l:f"a•ac ""'"'oq 1s a.aae 
available to GaAa ~es1gners tnrou,n tne D-RA.~s. tne 
''buried potential well", un wnLcn one 01 tne 0-.tA.'ts LS 
OHed, u a buried reg1on 01 d.:1ped ..;a.i.a tnat, altnougn 
not pnysically li111teC1 to tne O·ilAH's sol" transutot, 
influences tile flow of current tnrougn Lt. 

Pro to type '-'•As D-RA.'tS can be rea.i an LR hn • te 
number of times, and can maintain a c:narge at room 
teaperature for considerably long amounts of ti•e 
vitnout retruning. Tne ~uricd well concept 11 
coapanbte vitn botn GaAa !'1..Sft:t .anc 110DFET 
trmaiatora. It iocludc• an ad Ju• tab le ti.arr ier tnat 
atay• ni&n for staole stora&e out can be Lowered for 
s iaple puncn-tnroug11 in for ma ti on r etr i11va1. Tne •-ry 
c:ella will l.llcorporate al I ot tile aovanta&H of .;aAa, 
including rapid a peed sw;.cc:t11ng, 1 ov power dua ipation, 
and ru iatance to damage oy rao1ation. lExtracteo h:om 
Electronic Data Proceu 1n11, o February l'#lldl 

A RISC c1>1p tn is •er 1R5 

llotorol• Seaiconcluctor will ofter • 
reduc:ec1-1nstructLol'-1et-c:om?Uter l-onLp set Ln tne 
••c:oncl quartier of l'llld. tt 1o1.as general!~ i<nown en.at 
llOtorola vu vor•ung on a ~l~C cnip siet, Dut ine ear Ly 
plmined introduction of tne proouct was a surprise. 
Tne c:apany will oiler a 1·c:n1p set ~.u .. ~ on cne 
Karvarcl arc:111tecture, •nd o1Lll also ofier a c:ompl•t• 
•Y•t•u 1olutLon, inc~u<!t.n" ~rve~op.nrrnt aoftware •• n 
add1t1on, Motorola n•& ~nn~unc~~ Ln~t to~~ i~ cu1toml!r• 
n•ve comu.cced to 1.ts new J .. ·cnt deGlt.n. w1tn 
2ll0 c11st0Mrt •till e·a•u•t•n& 1t. Tne c:np sie: 
f•acure1 • c•ntraL proc~ss'nA un1t, •nJ two 
c:ac11e/Maiory..,.•na11u"'nt ;n ·~·. Tne llt,,· c:n1ps ~r• 

f•Dr1cace~ v1tn • l.)-.i~ron oouDle""9Rt•1 
.Soullle-1"'lY•Ll1c.m Oto:. scala:ue process. laportaatly, 
llotorola aoes not fttl the llSC cnip aet will 
cannioal1~e tne coapany'a successful 
coaplex -ins tr1&c tion-se t o&.luo faa1ly. llotorol a 
aar1Leting director J. Drowne sees three possiole 'r""~" 
pa to .. tor the coapany ~ RlSC for n1,n-apeed 
appl icattons ann nev c1&s to•rs; tne oOuliO tor exis ua, 
users ...,o neen to -iataia aoftvare coapatit1u1ty·, and 
110000 us•rs wno will use • .e l.lSC c11ipa if their -r1.et 
caeaands it. \~xtracten froa ~lectronics, lo feDruary 
1'#1111, copyrignt 1~118. llcCr...-ILll lac., all r1gnts 
reservecl) 

Driven Dy the needs of video and digital s 1gnaL 
process in, aaong other tol.llgs, au.,1e-c11ip ADC• are 
r LS lRIO to tne occasion, reacn l.llg Sa3pl l.ll' rates of 
:. "dz ano reso1ut1oa1i of UI bi.ta 1 a~be1t not 
simuLtaneouSly. Io atretcn tnat far 10 pertorm.ance, 
novever, arcnitectura1 desi&n aloae .. , not 1111 eaouil'• 
6ndeea, •CSV•nces lll 80rt•r and b~~c• - 1n tne form o! 
ac1vanciee1 processing - are Just •• 11ssent1a1 in some 
cases. 

::io, vnLle aom desicners are Dusy descrllun, 
aanolitns vrou1111t with sucn tecnniques &a p1,.el1111.tlg, 
error c:orrec:tion, sampl1ng-and-nolding, rec1&rsion and 
fol cl 1.ng, o t:>er s are reveal lng tne b iQtO::i and 
leaaing-edge oipolar processes aak111g poasiole tnc 
tecnniques or contrlbutl.llg to t.'le speen ot operation. 
One unusual converter, to be d111cr~ed by e:igi.neers 
from Ana1og Dev1cea lnc., Wllal.llgton, !I.ass., is ni.iJllY 
representative o t cne nev :>reed. Lntendefl for 
audLO-cligit•<-signu processl.llg and c1es1pec1 oy ootn 
anal.;ag and a1g1tal exi.erts, tne 11.>7'• device converts 
1 ts 1 .. o its in five successive (rec11ra ivc) puses 
tnrougn a ;,-:ar f • Hll subcoaverter, each ti• n.arrowin.; 
clown its range. lt accept• its ac: 111put ••pal tn. ou&n 
an on-~o~=d sample-and-n~ld am~Lifier. Tod~ all tnat. 
tne cn1p's circu.ts are carved from 011)\u::i - QtO:i tor 
iu comp1ea logic anc1 011tput registers, bijjlOlar tor its 
samplc-and-nold ana otner aaplif•crs. 

o\notner n11n riser, from Pnilips lle•earcn 
Lao orator Le~ 1n :iunnyvale, Cahfonua, u aP d-oit, 
1\JO-."lib flasn ADC vitn .a twist - it folos it• Lllput 
s1.g,n.a1 e1if1t c.i.mes. uaterpolates aoae o: tne etlt'e 
•1gn1hc:ant :ats, and uses tne same coaparator• a 
numoer "' times. Tnc idea L• co ~ut tnc ,,11moer o t 
comparator• - to oo !roa tne :5> conv1t11tiooally 
nee4ed - •n4 reouce die • ue so •• to rea11se tne 
•trlR,ent ei,nu aac cloc1. timiog d1atr1butLwD nee.sec 
to acnieve tne n•ift •P..••d. 

Still anotner way to &•t nign ruolutioo laoove 
II oitsl at enc •peed of tlaan ADC• - vitnout "1• 

attendant nardware - 11 vith pipelllllllli· Ooc cnip tnat 
dou JUS t tnat co- froa tne Electroa1c:a ... earc:n 
L.aboratory at tile Uaiveraity of Cal~foroia, ••r~elcy. 
:..:cordlnl to oasipera Sen.at lay mcl Paul Gray, to 
aa1nta1n 1l oits ot clifferenual li:iearity, tnree 
at•&•• ot pipell.lllllg aloac vere DOt eaougn; :11cy na~ 
to adc a 1epaented DAC to correct errors. tne 
reaultlD¥ deaign cou1d run ac L.) million s .. pLca/• 
~nen faoricatecl in l-,- CMOS. lnateacl, tne oes<gn•r• 
cnose to opti::.•.i• :of lea• t arH. Tne reault" • ;>eco• 
of l5u,ouo •••pl••/• and c11 .. nsioas of l.~ by l.11 ... 

Pipe 1 i:11n1 appear• ag.a •n 1a two otner CKU::i ADC•. 
1'ne 11X11iDit• n1gn tnroug11put l1 IUlz) and ILne.arity 
(L2 Ptts) w1tr1 rcl1t1vuy little circuitry. Tn1s u 
acnuveo oy .;asc.ac11n, 1-on ADC• .and ..s t.n• • c:apac:Lt.:>r 
averag1n& t11cnn1que to correct crucial errors. Tn• 
otner ltflcc• •t .u Kriz •Rd rcsolvll 0 DL:S :>; 

clL,lt4l;y c:orrec:t1n~ error• .and auto.iero1n,; tts 
dLlrerent1•1 .;ompar4tor/aample-ancl-nolo c1rcu1t. I~• 
hrft La ~ JO>nt efrort of tne Dep.orc..ient .:>f L••ctttc:a1 
and C0011put•r 1:'.ngLneer1n' at tne Un1ver11t/ o: t11inou 
Ln Cnamp.a1gn•ure>.ana anc1 AT•T ••LL J.aooratot1e•. Murray 
rhiL, u. J. ', tne HC:Ond naua trom vanous ,rou?• at 
rh cac:n 1 L.td. tn Toi< yo. 



- 1 -

Top honour• for spe .. a '" t-> llL ??"" t .. l .. gr•pn ..,4 
t .. lepnon .. L.:>l L.abor•torL .. s' ~Lpol•r tl•sn o-oLt fti)~. 

It •-Pl'"s •t a tlluLAg; ,L,uapl .. s/s . .!notn .. r a.J•L 
vinaer, tb1s time for resolution, LS &n ld-01t 
perfot-r fr- llEC Cor;>. •Ht!\ lu)-ao ugnal-t->-no•·'" 
ratio aaCI O.OOl per c .. nt tot•l n•ra>n1c e11stort1on 
(lleprmteCI fr- f;lectronL.:s, lD ;,.on•••y l1oo, 
coptri&l't 196d, !k:Cr...-d1L1 In~ •• all r1,nts rotS .. rv .. ~J 

Hou to .eastire a processor's p~rtor-.nce 1n tne re~1 
votld 

llo8t uaus of cseSll.t.>p coa;iuters are on en .. l-out 
for -CA mes tDat offer _r,. per forunce, but that 
dal.l'e -t be t-pereo ~y tne realities oi a syst-'s 
coat, aue, power consuapt1on, cooling requu-ats, 
md omer factors. So tne 'oal ol c .. puter .... us LS 
to des iga ucn mes tnat ca .. lLvu tne n ign per formnc .. 
md atill fit a user's lluciif!C, operatLAg environmeat, 
and deai< apace. F1prLDg out tne ;ierfor .. nce of any 
giva ayatea wile ta.<mg LDto account all of tnese 
wari.abla is bard to do. tne Mvmced Proc:eaaor 
Div:uion of lntugrapn Cor;>. tn1D1Ls Lt nu c_ .. up v1tn 
a vay, uauag vaat it calls m1ps density. 

Used alCK1e, 111ps, or mill~ons of LDstruct1ons per 
•-d, prooride only a rougn measure of power. A 
better criterion LS VAX cups, Vltn. ~LgLtal equ1pcaent 
Corp. VAX serving as tne stan<Sara for comparison. tne 
c-par:uon LS soae...,at more precise in tnat cas .. , SLDCf! 
it provides a constant to lllf!asure agaLnst. out VAX 
111pa still only measure sneer s;ieed. 

111ps oensity u a far mor .. prec:u .. 6auge cnan 
eimer rw aips or VAX aips. le accounts for 
pufocaauce, or efficiency, v1tn respect to pnys1c:al 
size, pover consuaption, anc c:->st. 

Obviously, the aore comr"nng ;:iower c:ooapressea 
into a &iven area, tne :DOre aense tne m.acnine. •itn 
tbe ClOO -csule occ .. py•ni JUSt 12 sq .. are •ncnes c ~ 
board aru, it delivers cons•dera~Ly more c:omputlni 
pover tban coapetLDg processors, VRlcn require more 
boarci area to accomplisn tne sa..., f .. nct1ons. Tne si~e 
of tne coapute engine is crLticai oec:ause it atfects 
the nuaber of boards in tne system. too many ~oards 
devoted to tne processor means fever expansion uots •n 
tne ucnme. 

tne CJOO also prov•des aoout U times more 
proce1s ing pover tnan a !iDOZJ for every vut of power 
consu•d by tne sy1ceci proces1or. Excus ive power 
d•ssipation can drast•c:ally alter a system's potential 
location in an off•ce, its reliao1l•ty, or Lts coolLAg 
r-iuu-nu. Finally, cne C.luu o .. cdoes Lt• 
coapetitora at tne baaLc: level of co1c. It •• more 
cosc-effeccive tnan tne ocner com,...tat•on eng•nes Dy 
aix ti•• or more. (Reprinted froa Eleccron•cs, 
12 Noveaoer 1967, copyrignt 1167, McGraw-Hill lnc., all 
rilllta ruerved) 

lie~ cnie• for fast cse11511 

A coapany LR tn• Ui\lted States •• CakLAg a DIV 

approacn to creating tne comP"t•r grapnics needed for 
anytnuig from molcc .. lar moaeis to C1•••pi1ng ar.d 
rotating teapots or cars on a screen. 

O..ipu.ag tnree-d1men11onal model• and 
calculating, for example, snad•ng and 11gnt1ng effects 
••ency rotate require• a lot of cociputer p011cr, and 
syacc .. that can d~ tn•• u1ua1Ly conr.a1n special 
grapn1ca cn1p1 adc1ea to stanc1arc1 n•croproce11or1. out 
tn .. c nave a l1a1tcd Rllollber of functions. tney can 
alao talu acvcral nours to vor1< o..t 1ucc1111vc frames 
depicting rotatin& 1mage1. 

Nov At•t na1 ocv•seCI a way of bu1Lc11n, a povcr1uL 
srapnics 1y1tea from como1nat1on1 of m'ny dlgLta1 
ugnal proceuor cn•p• 10:;?1), v1ucn are uready viduy 
utcd in tclccollall\ln1cat1ons •q,.1pment. 

Tue syst-. called tne Pixel sac:ome, ru1es on 
tvo different sores of parallel proc:esSLDg. Oil• LS 
p1pel mecs par:aUel u•, -.nere eacn gur LD a cnam or 
pipe vor&s on a d1fierent part of tne s- prool-. 
rne ocner fora uwo1ves u array of pcocuaora, ucn 
doing tne •- JOll but vorlLUL& on different el-nta o! 
a p1cture. tnu -tnoo can oe .... d to calclllate cne 
snaC11ng anCI l LgRtlng eifects - eac:ll e1-Dt of a 
rocu:mg iuge. 

Tue p1.pehne of DSP CAl.pe nu tne adY-tap t..nat 

users can en•&• •<>ttvare matruct1.oos accorcam, to tne 
task LD nmca, llAIL1D& it aore fl.Ubl• tllm •CAmu 
based on CALps dedicatad to apecihc types of design. 
Us mg HCA c:n1p ia a pipe to carry out e11tfuat parts 
of tne s- Job u a good umod for rotating tile 
... ,e, or for cnaagmg tne textures on cne surface of 
an i-"°, c la1 .. At•T. 

Tne pipeline first proceaau uafor .. uoa OD eac:o 
frame of a movmg 1•ge allli tnu panes tn• resultLA6 
data on to tne array vll1.c:n caD calculate anadi.Dg 
eifects for eacn version of tne iuge. 

AUt says tnat deaigain& aev fr-s of &D iaage of 
recurs iwe spneres (spaerea "'11.cn are aurrouaded by 
smiler apaeres llllicn, in tllrD, are sunowicled by smaller 
spneresl cues 1esa tnaD JO seconds. lThu tust 
appeart!CI in "Nev Scientist", Lonaon, 21 Jm..ary 19811, t:•~ 
veuLy review ot science ancs tecnnology) 

lxvs postpones ?lans tor aaart=pover cnips 

Last year, it loolteci as 1f lsys Corp. voulca be tne 
first cnip maiter to acnif!ve saarc-pover capao1lity -
cne collllLAUti oi lov-pover logic devices and nign-power 
outP"t devices on tne SUit! cnip suostrate. tne 
sa:i Josf, Calitorn1a, c011pany planned to put H1rrorf~I, 
its n1gn-voltage pover device, on tne s--= sllbstrate 
VLtn ·one of two lov-pover plllse-vidtn-monulator cn1?s, 
resulcin, in greater inte11rat1on ancs savmgs in ooarc 
space. However, lxys ran intc: ?roolems packagins 
H1rrorfEt, anCI tne device nas yet co go LDtO 
procsuct1on. Wnat is -re, tne coapany nov believes 
Cllstoaers will not 11 .. y a collbmed pover aacs logic 
cnip. So now lxys nas put its smart-power tecnnology 
plans on nold. lnstcacs Lt will •dd addLtional logic: to 
cne HirrorFEt: ~eaperacure- aad current-sena1n1 
C ll'Clli try. 

tne tvo control logic devices, tne lXKS150 analog 
current._Cle pu1s..-v1citn -dulator md tne lXDi'blO 
digital plllse-vidtn modulator, are already on tne 
aaritet and csoLDg well, but tne MirrorfET aapl1fier nas 
yet to roll off tne production line. Wnen it does, it 
v1ll be sold separately, ratner tnan OD tlla sa• cnip 
as one of tne tvo pulae-v1dtn controllers. 

KurorFEt, n-d for tne Cllrrmt-am11n1 leacs tnat 
producH a current drai.o 1/ WOOtn of tne actual nrain 
current, ran into a paci<aging prOlllm vnile llnoer 
production. Tne device, oov in preproouct1on, snould 
be in production in tne next few aontna. (lepr111ted 
froa Electronics, 12 Nove.,ar l~a7, copyri111t l~a7, 

tk:Cr_.tli.Ll Inc., all rignts raerved) 

Nev breed of D ipolar en •p bun a developed 

IJIK l.aboratoriH CRG) u working on a nev brHd 
of bipolar cnip tnat aay laad to tne iaple .. ntat1on of 
bipolar cses11n uito VLlilCs for coasuo.er products, ""icn 
raq .. irc Lov power, and for data ;>roc:cu1ng, vn1cn 
req .. uu n1g:i speecs. The reaearcners are dcvclopuii 
prototype cn1pa witn povar d1ss1pat1on of 5~1cro-w 
and a speed of llUO pa, v1cn even batter spac1f1cat1on1 
in tne offing. l»K'• nev co•pUmntary-tranustor
lo11c LC doe1 not vorK on a ve 11-d• hncd base current 
l11tc conventional bipolar logic lCt, lnstcaa, Lt us•• 
minority carrier cnar11s to produce tne current• for 
av1tcn1ng tn<1 output ti:ansuton. T11u a""" Lt 
der iv., iu na1111-cnarg1-bllffered lo11c (C..L). Since 
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oal y law de currmt.s f.&.3'i ;.o. s ;..111..:.a:-. t.n.e *-.o.. .. J.tti..;e-' s 
averap power c-S.-;KLOO LS re®C•N c .. C:ot\J:> Le-.us. 
!1111 OUlC a.L. tC CCXISUU Ot >nree '111040 .. ,..i • pnp/ap 
cr•sutor peu at cne out;.uc. W.'t •cn1ev...i tne 
llOO ps, !iG-...cro-W specL tL.:.&t."'1S ,! us""' .:oftYMCLIXl•l 
2.z-.1crm tealnoloo and .a ;w ~iu svltcnm' 
tr.a utor. Llt!t says tn.at • .)u., ?S, .and 1es" en.an 
lO~cro-W l11W11l can bit r11.a.:ned d .. .:..,,....:ron te.at..res 
•o a l.) .;Hz pap are useo. tfr.,.,, ~lectranLcs, 
17 Dacc•er 1'187, copynFt Lio;, !t.::.;ra.r-1hLL Lnc., all 
r1pts raerve.s) 

... use procasor 

Advanc11d !b.cro Dev1ces lA'tDl VLll o .. liver 
test-site •mpla of a 2) ltllz lleouceo l11strucc1oa Set 
C-puter (RISC) processor as ot :>ece.,er 1 'ld7. n.e 
A."t2'JOOO dli.p cu operate .at z; mps ""' .... per tor-ace, 
versus - !b.crosyste•' aev ':i;>n" IHSC .:n•;> .ano lolt 's 
atsc Cblp 1Hed Lil tDe ilt PC com.;>ut .. r. vin.:n l>Otn 
operate at lU mps. Also, tn"' aev c:.·np c.ac o3perate 
tnre• t.o fi.we c1•s faat.cr t..,,an inc.el 's o\!Joo 
microprocessor. lt v1l1 be useci oy c:"311puter 
.anufactcers as tne core ;>rocessor tor lo~.: 
vorllstati.oos, b1p-11Dd vori<st.ac.oas and s11per 
SUllCOSputers. pr1...ri.y lD .app.1.:.atl<JGS SUC:.'\ .as 
co.pater-aided des 1p, m..anut.ac:.,r Ul& .. r .. ng1neer 1.11g 
(<:Ail, CA.'1 or CA£), 1r.apn1cs .and .ies .. to3p .,...,, ... -.u.,. 
For bi.p-end uses, tbe ft.'l:iUJJ .:n1;> ~·n be .: .. ~•IPled 
Ulto a var .. stac.100 for engLnee!'Ji, r.a:ner ~"\an •• 
1meral offi.c:e c:o•puters, anci oest s1ate4 for very fast 
aumer-c:ruoaun1 .and Cftll, CA.'1, CA<: •n<I J-0 
1iailat1oas. Full proe1uct1on of ~n~ .l.~!'llJJJ cn1p v1ll 
Dll&ill Lil lla&"c:a 19811 and ~'!2':100u-..a.c'1 _,;runes v1U De 
ava1laole ill late 19&11. A version of tl\e linu< ::iystem v 
operatill& syat-, Vh1cn VLb :>e :.isea tor tne nev .:nip, 
vi.ll be avail.ar>le in l.ace s.-r l'tlio. £xtrac:ted trOCD 
PC ~eellly, 24 llloYellber t'ISil 

Japan Sptnet1c: &uooer .ana UC., (:odglucl n•ve 
JOilltly developed a n1.in-resoluuon dry deve1oping 
•tnod .ano a Dev res Lit for 11roouc ing L .. rg~-c.ap.ac1t y 
m:amr1es. Their •:a-cal Lea nC11tfus ion ~nn~nc:ea 
11lyl.at111& raut" tccl\n1c;ue c.an produce c1rcu1ts •s 
... 11 as O.S aJ.Craos. tne nev J~i P1.asm..as1< resist n•s 
only one layer 011t vorxs l1~e a multilayer r .. s1sl, .an.: 
Milltaills patterns even .at S12'f. Us1n, Plasm.au Lt u 
poss iole to process moa tn•n c:art y o" v.afer s/nour, 
v1cn ber:er ruolut1on en.an ex1st1n, metnods. 
(Extracted froc Asian IO.au Scree t Journu, 
7 Dece•er 19117> 

llll'l-b1t DIAl'I developed an<I tHle" 

llauusluta Electric: lndu1cr1a1 UapanJ 11 
developing • 1611-t>it Oil.AK and nas .a1re.ady .,,.gun tests. 
Otner Japaaue 1eacon.:Uctor pro.:Ucer• are 1t1ll 
vor1uog to co-rc1ali:u 1+~-1>Lt Dll.l.'11. 11auusn1ta 
expec:u to be&i.ll sa1pp111c 1t1 nev cl\L? by m1d-l':l':ll. 
the davicc u••• a pr11Lt1n1 v1dtn of O.S micron and nae 
a record accaaa t1 .. of 6S n1. It ... aaurea O.lS square 
i.ocnu. Katsusn1ta Eleccr1c ln<1u1tr1.a1 u tne second 
company to c:o .. up "Ltn a lllK-01c DilNI. ll1ppon 
telegrapn ... d Telepnone vas enc hue. (~xtr.acted from 
As 1an wall Scree t Journ.al, " January l':IOOJ 

r,. ultra-fast ai.cropr~ce1sor1 neecieo for tn• 
co•putar• ·~tomorrow uy not CODILIC of SlLLCOn, Dut 
of a c:o•inat1on ot silicon and geriun1um. r..van Par1<er 
and terry lo'hali at tne Un1vcrut1 of ·.;.rw1c- are 
vorlnng on• c:n1p cnat viLl oper•te 11p co Luu u ... as 
fast a1 c:onvent1onaL 1il1con cnips. me new c:nips sUo 
LOOI< •• cnougn tncy couL o oc ::w.:c :o ema • L ol"t. l 1 
tn u prov et true, tney couLo oe uu<1 u tr1e o .. LS for 
optical coaputers. 

Par .. er'> te•• aas •cl• • aaoC1W1cn o t a1 cernaur, 
I airers ot s u LCOft .ano ,er•Dll&la ODly a fllV atoa 
tnLCJI.. Lncy u..co a ceauu.,.11c c•Ueo mo1ec: .. 1ar ou• 
ep1t.aay, VDLCll ... AOLed CD• CO &row tile CAUL layera lll 
a care tul '.7 cootroUeC way. 

rn~ acao1uon of ccr••l ... raulu Lil a •truct .. re 
v1tn proj)ert1es d1ffereot Lo eitner 1eraao1um or 
s i11c-. l'ar .. er ca Us Lt a •cea 1per aeaicon1111ctor•. 
Tile SlUcao .mo ,11raaoua• aco .. , .. LCll Dave caiftermt 
l.atuctt spacuap, tai<e up eaco otaer'• atQ81c •pec1D&· 
Cius, - tne ract taat me iayera are •o mUL, crutes 
• compcesslOD etfect on tae laprs - c011par•le to 
.l.)O peop111 scaooua1 on a t1ny s11icoo cD1p. !IDoer 
taese c:-1t1ons, cae e111ctrons can -• -en _.e 
qu1ck1y tarCNp me -terul. \Or-Lil& cne 1apra 
to~tner auo crutes waat u cah110 a •a .. perlattice• 
e tfecc. wue tne electrons c.an be pers...-d :o -ve 
acr1>11s me o-~P oetv....,. me caocaucc1CX1 &Ad cn11 
valence ;».and more e.as Hy en• UL ei.tller a1lico1> or 
, ......... L .... 

tau opens up i:ae posu.OLllty of er-Lil& cne 
struccce so en.at tae electrons eat hpc 
ethc:1enuy. Tne -tert.al could oe uaeo as .a 
pno:o41cceccor co receive l1anc aa.4 convert ~t 1.DtO 
eLectranLc s1pus. VarylD& tile .amount ot aodeo 
, .......... ..., cnm1es tne struccce •4 me properi:1es oi 
tne ..:nip. 

Cr.rrentLy, i.011111111 arsm1de u reproaci as .a cooca 
pros;>ect for tilSter cn1ps. .,,t it LS 01thcult co 
.. nuf.ac:ture and to n•ol11. Parker'• C1l Lps could taite 
aov'""~'e o: cne 111&11ly 4eve1opecl - .. ucturLD& 
tecnnLques for s1l1con cn1ps. (t::.u tirst appeared Lil 
":.ev :»c1mt1sc." • ...ca.ctc.m., 7 Jaa•.1ary li&o, ma vcul.y 
rev1ev ot sc1ence aad cecnno1o&rl 

faL•ure of .a cn1p in equipment for au tro.!hc: 
cc;ntrol or .a nu<:Le•r power 1t•t1on could cause a 
dLSUter. Piessey, tne ar1ttan electron1c:s hrm, aas 
now developed a v.ay ot 4esLi"LD& CllLpa taat 1t sa~1 
will oe 111Ucn s.ate: for tnese appl1c:auons. tnc c111ps 
can test C.'\HISttlVH tOr faults Lil U.O seC:ODOS. [111111e 
teats, .accoro1ni co PltUaey, are far more exn.aust1ve 
en.an cneas currentl;t carr1110 ou; at tne mo or cn1p 
proouctLon HnH. tney also •an mat tne c:n1p c•n De 
tested .as frequently .as neeoeo, and u out ot use only 
very or1etly. Uncu now, cn1ps nave oem testeo Dy 
puttlng L1l ugnus called tut vectora, ..oct cnec:&Ul& 
cne output. tnu proceu nas co be repe.ateo uny t••• 
to c:nec:i< tor all posa Ll>le f.aul ti. 

Ples••Y oel1evu tnat tnese cn1p1 - ~ne hrst of 
wn1cn arc oain1 used for ll&Ystar aata1l1te receivers -
are tne only ones 1n tne world to nave autoDomous 
se1t-tutLAI cucu1t1. tr..e ab11't)' to self-test u clue 
to a 1ofcv.are pack.age called SllADE, vnicn calculate• 
au cne vay• UL Wl'i1e11 me c&up co•ud 10 vronc. ucn 
fault Lt de1c:rLbed by a d111tal word - a ser1es of ls 
and Os - ud storad Clll a floppy due or otner ••ry 
dev1ce. Cusco•r• buy tne di•c vitn me en •P aDd 
ULataU tne fault 11orary Clll a per•onal c:omputar. Eacn 
c:nip nas one •!'Ar• output p1n or ter~nal. to t••t a 
c:.·np, users sanca a d•gital pule• ULCO tn11 pUL. tne 
signal cnat co•• oac:1<, bu1c:a1ly a ltrULg of Ua aDd 
i•, is •UtoaatLcally c:ompar•d v1tn cne 11orary of vorci1 
on tne c:o•p..ter. Tnere ••only one vord tnat 1oci1catae 
•nat cne cn1p u vor,.ing perfectly. All ocner• tell 
cne user cnat 1o•tn11Lg u vronc and wat it u. 

W1111am. i.o•11ng, ~ne tec:nn1ca1 d1reccor of 
i•••~•Y, 1ay1 tnat r.ne 1e1f-test cn1ps are 
hve per c:•nt slower and lO per cant biggar cnan tnaLt 
convantionaL countsrparte. sig,cr cn1;>• need mor• 
s111con and so cost ~ore. but oecsu•e tnc c:n1pe test 
tn•,...e;vu, tncre Lo no need 'or c:onvcnt1onaL test in& 
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e<11&i,..at (cos uni S;v :a1H ioo co Sl"' ail uon I .a c tee 
end of ewer:r pr-cc1on li·.e. rne .ac1.r-c.aces '""'" 
diNtlY•t.a1es bal•ce out. 

Plessey spec1.ali.%es l.D .a;>pl1c.sttOG specihc 
uu:esraced c1rcu1ts lASi:Cs1. vn1cn ar .. cn1ps tn.at •~e 
11eS1.,.ec1 for part•c~lar c.as~•- rnese are r>eco•llll .or .. 
popalar tn• staDdarc1 c:n ips. ~e':"er. e.acD new 
c.st-r · s Deeds re<1utre De>< desl.,_. 0.:. .,,era1e ewery 
&•ta, or collecti.OG of cr-s1stars, oa .a s1l1coo cn1p 
a.W. -mer U to me cost of ctes1pllll me c:n1p. 
Today'• complell: cnips caa nne lUU ,UOU 1•tas, aad ewery 
500 ptes can ta .. .a vee .. to ctes1p. 

Pleaaey bc&an 4ewe1op1.D1 cne Sd.\DE ~ck•p four 
years •ao to try to speed up cae desip of ASlCs, .and 
to.-.. m- c:neaper. At tiles.a- u-. tae c-p.aay 
carried out a study ta.at sllovect en.at testia& ca1ps by 
c-mt10Gal tac:ao.iques vouid be so ddhcult wttn tile 
wery a.plell a1ps of me future cnat it voulc1 t•e ce 
.seflal lifeti.9t of tae ca•p to clO it. Sllo\DE ao: oaly 
tats me c:aips wery q111cilly. it nas broupt me cost 
of desipia& tile ciup dovn to :.o peace per pte. Tae 
ai• ia 20 peace. 

Plessey aDCI tile Ui: :ttaistry of Defence are 
carryia& out ha.al tests of tae self-<est1ai cn1;i. 
llellt, Plessey v1ll look tor .a ;i.artner to ;irav1<1e .a 
back-up source of tile tecnnolO&:f for its custo-rs, by 
lic-ia& a cllip .... uf.acturer, or .a softvare c-p.aay. 
{~is brat appeared in "'liev :k1entut", l.oncoa, 
28 Jaauary 1988, tile veeo.~y re.r1e-1 or science .and 
tacllaolo11 l 

One 111.lhoa trans u tor c:u ~ 

latel u de.relopin1 • oae s1l L ioa tr.Ills utor 
•icroprocessor cn1;>, aodel oO•So, .a successor to its 
275,00li-tr.aasutor 1M>del d~j8o, and is tryi.r.& to reduce 
tile awer.ase ti.e it t&£es to design a lo11c cnip co 
under one year, &ltllDu&n critics note tnat sucn .a 
deadline could lead to errors en.at could ClC.&R 
.. ltimillion-doll.ar delays .and emD.a~ass~t, .&llcl 
c-petc .apiast hras sucn .as llotoroi.a. 

To aelp nastcn tne des1sn process, latel nu 
aclopced SO!De basic prLnciples frOC1 .,.. .. ers of autos, air 
coachtioners and rifles, Wfto £now the aeries of 
buildia& Dev products fro:n oles .,arts. tntel ll'lclelles 
aad stores eech fc.atur'" its desii"ers develop, so a 
pro.re feature of tll'" dul8o ;.an De hfte" fr<>ta enc 
electronic library •ad usecs for tne ao~do, even if 
-dificd for its ne.o .&Se. Kowe.rer, e.rcry set of 
oircuiu ia tne library m .. st De perfect, since an error 
udc ia one c:nip coulcl be expanded in specialty 
ciranu used ia cvcrrytn ma from c.ars to ovens. 
CEll:tractcd from llcv YorK times, o J ... uery l~dd) 

Nev series of ll-01t cnips .an<i pcrriiJl!crals 

lkt.achi, fuJiUu aad lbtsubuni have unveiled enc 
fint of• sari.as of l2-tlit cnipe aad per1pncrah 
u10ly •••cl at en&l.llcermi vorKstation maitcrs 
vorlclv1dc. Mitacni a.aid tne W.icro-iau m1croproccsaor 
uait (KPU l it developed ""dcr • de.relopmcnc-snar Lill. 
sc:n ... will be offered ia s .. ple qu ... tities in enc 
1ecoad quartar of 19&8 and out;iut amounts in tnc tllird 
quartar of 198&. Tne tnree fir .. are an ad noc croup 
111\ar in& ia develop I.DI tne ude-in-J.apan "rrOa""° 
("leal-ti• oper.atin& 1y1teci nucleus") •icroproceuor; 
Troo va1 ~cveloped by TOllyo lkl1ver1ity Prof .. sor 
K. S.k ... ra •• a •tenet.rd •rcnitccture for KP\11 and 
partoaal com;iutcr1. tne IA!icro-luO can support a troa 
opcratLn& sy1tcm, U1ua 1ysteu, and 10U•tt-c.aai<l.ll&-and
vinclov1n1. Tne C.icro-lOv, ratccl at six aips by EDM 
tlenc:n .. r' tests anc1 four mi?S oy •nctstone DencnLll.lr .. 
te1t1, u1e1 a distributed memory cacne, mult•-•equencc 
pipeline and noriiontaL iaLCro?rogu•ung. l'leanwn•Le, 
FuJiUu RH deveLn;>cd • dHf!Ct ... ....,ry "'Cell 

c.xitrol ler, tDterrupt re<111e1t controller - t.a& 
-ry, .all per1pnerel ca1,. ta.at vill De offcrect in 
tAe cnuct q ... rter of lilSe. lEatracte<& fr-
111ttuvocun5 !'.<vs, UI Jaau.ary l9H) 

dltacai lJapan) a• uweloped • teaal'luc for 
car ..... , c1ruc1t l iaea -ly U • .> .. croa v1cie. Tau will 
enell le it to produce a o• 1t-la1t ll&Alt. Lcv-tc.,.racurc 
dry etc:alll& u uaect to ._.pc-_ proces11.11& pc-ecu1oa, 
and liq11i.4 nuropa ia .SM to cool tac ai.limta vefer 
to -IUU·c. Tais cletua c:nmcal ruc~i.ans lletveen 
sulflar fluoricle &ltd a1licoe. ili.t.aclli. v• _. to use 
its acv tac:ao.olo&:r to -e l-D s..-canct.a .. toc1. 
(E&tractec fr- JaP!D '• Econoeic Jourael, 
2'J lloYeeer l9d7l 

Electron .accelerator for etellllll caijl! 

s-ito.., Me.awy I.,..strLCS (Japaal vill lDtrO<luce 
an clectroa acceleratoc for ctc:aUL& 1611-oi.t 
•1.croca1ps. it uses a poverflal -sa•ti.c field to 
rewerse me direction taai:: electroae troe1. le 
ecceLeratcs tAa.e clectroas •1-•t to tAe 1peed of 
lipt. Tlus praducea extr-ly atrOll& X-r.airs tnet C.lll 
etcn u.5 micron vicle circuits OG a s1.l1coa CAlp. 
:iu&J.to.a ilcevy lllcluatr1es cl•1.• its accelerator u 
smller en• cOGwmtianal equ1.walents. Tnc c1cv1.ce v1l1 
be .,,.ileble 10 sprlll, l~o. lutractecl tr- .!!.!!!!_ 
Well Street Jourael, ll January 1916) 

llNt vorKs .at room teapcrature 

Fujitsu nu prO<luced a io .:Oit llip electrou 
sabillty tr.ansutor UIEMU st.anc iU11 tllat vorKS at 
ro- temper.ature. Tae cte.ric: au a 0.5 as eccess ti•, 
a rate en.at vu aca icved by reciuClD& tac pta lm&tll to 
U.5 91=roas froa 2 91crons. Tae 2.7 ~y l.O - lk.'t-r 
cnip incorporates 29,9~ .. transistors. Tu cnip 
feetures four blocks of l IClit .. ..,..., cells, ..aicn are 
confisured ia J2 lines ti9ts l2 colusas ia a l,02~ 
cur.es •-Oit arcnitccture. (Ell:trected tr- Electronic 
Ellg1neer1n3 Tecnaolol?, 1~ Octcber 1987) 

Electronic t>e.aa macnlllc for cnip 11.&klll& 

i'erKLn i::l•r nu devclopcc ea elcctron1.c bua 
machlllc tll&t could re.rolutioni.zc cnc IUitlll& of cuato• 
electronic cnipa. Tac ua1t nas be• installed at tne 
~opean SilicoD Structures (ESll plant lD llouasct, 
France. Tnc uDit vritas tile patter" of tac circuit 
directly onto the silicon vafar, .. ucn nas been co.atccl 
witll .a layer of reaiat. (tnc coav•nonal cccaDiquc u 
to expo1c s il1coa to UV Ii.pt tarou&JI • ... k.) ES2 
v1ll uae enc elev ica to make 1 t.aaclard cell• cnat arc 
custom dea1ped to carry iadivi.ctual future• aad 
per for•Dca accordiD& to cu&to•r apac1hcauoa1. ES2 
vi.11 offer a1pe lD wolu ... of up to lU,uOO uo1t1. 
Suen a •-11 wal- usually c-ot l>a cc:et0ooucally 
produccca ...... , UV •cnoda. l:i2 also pr-u• -a 
faatcr delivery (two to four vealta) taa Dor•l Cup to 
UI veusJ. The Perkin £1..r •it can produc• up to 
lO 11afar•/110ur, cacn 111tn ltOO circult•. Tne ta•ta•t fa 
ucn lllc prev ioua l y oa 1.lalua produced tllr•• to four 
vafera/nour. C!xtracted fr- "Kev Scicntut", l.oadoa, 
15 October lYll7, enc weekly rcv1ev of ac1.uca aad 
tccnaolo&J l 

Nian t••J!!rature tranaistor 

llorcn Carol in• Sta ta Ua1ver11ty racarc:ncr• MM • 
•1c:roelec tron1c traas 11 tor tnat aper• tH in 
t••pcratures up to 1,iouOF. Tne new cn•? u••• 
11licc>!I cerb1cle ia•ta•ct of tne cry1talline 11l1con 
usu.ally used for computer cnips. Coaacrc1.al and 
•iLitary appL1cauon1 are buna developed oy Cra• 
aesearcn, a fir• 1pun off from tnc uni.rcr11ty. Cn1p1 
that are &Ole to witn•tand n11n taaper•ture1 could De 



USC4 :o iaptw•C t!le ctf1~1cn.~y a: en,L3•S. :tlCaLC~~ 

re.actor• aiad tura.~cs- ~st a1crocn1;n. ~~rrca.tt~ ~n 
use •t.op fua..:t.1._.a.:i, :t111t:.J'r~ t:t.1t tnt~r.atu.cir re•cmcs, 
bolll.D& pouat. li.a.tr<&.ct~..: :re.Mi ~hn. ,,,~~~ ~~ .... 
:s J•..uy lYdo1 

- ·~ -

llEC Corp. a4 lnteriuuonal eus lftHS :..icrunes 
Corp. bom laid c1ai.a to t~e wor1c"s tastes< coaputcr 
c:upe, but of cvo 4dferent types. 

la T•JO, llEC, ..,e ot Jap-·s lea«ua& dectron1cs 
co.,.aies, sa14 it nad dcYeloped a one-k1lolltt r•doa 
ace•• ---, da1p vim aa access tl- or 
S711 tr1U1onms ot a sec0t1d. lt u useo vita 
supcrc-ctars, .mica req,ure c-L ""' v1tn I iqu14 
auropoa to •ttera1 1u .. c&re4 oe,reu oelnv :tero. 

llae cn1p is ftYe u•s faster man s1ular dew1cu 
aad amdrecls oi t•-s faste~ tn.., .;caer types of c•ups 
vita apeeu -uured 1a ~HU ionms of secon.u, tne 
ca.paa7 •aid. Tae cai;i. ::ieasurU>& si.. a1ll1.,ters 
(0.2 tacaes) sq..are. bas a low ;>OV•r coas-pc1on. 

1-K --ce~ ma: a fta<: 4eve1opec an 
eaper*ntal dynauc --r• c:H;>. tne vorld"s fastest 
of it.a ILUMI, va.tn ~ •c~~• ta.:ae o! :tJ ::tl.i.iL"•tnio ot • 
eecoad, tm=•• tt_.s f~ster t~.a tne CY~rent icner~c1on 
of adY-cec dynaDLc rancso::> access Dto:wr1es. or '1aA."ls. 

Ia!I sa10 the oev cr:uo?cie:i: snov:o tnat Jil ... 'b can 
attata apeeds approa.:nUl& tnoae of tne1r 1u"'-speec 
c0\191.aa, au.tic raoc10= ac~ess :aemory c.·u.;>s. or SiA-"b .. 
(Source laterut1ooai. :tera•C :rioune, U fe:>ruary LiltoJ 

A aev bit-slice •rc~1tect~re tees w.>c~welL 

laterut1oaal Corp. move ,a1' """ .arsen1Je :.> '-'>i. 
de11•1ty Level• LD an o-oit :i~:opro.:essor. Inc cn1p 
pacu i.a '1,..U.> traasistors on a ... ~i>y-l.i:m ~•e - and 
tbac u a recor4 levd fo: ~..-. cens icy. As a resun. 
cne proces•or l>u1lt :>y scient•sts at llocllwdl 's 
lhcroeleccr..,1cs ~seara> .and :>evelopoeot .:enter. 
.......... Cahfarau ac:aU>s peak per::>rmaace oi 
no a1.ll100 operatlocuis a:.,,~;;, 

13 a cooven:1ona• oic-sL1ee iayout. ~·~ cev1ce 
de11•1t1es are too lov co reacn ;ier!or:a;ance levels 
acccled in eoee appl1c.ac1ons. One acce;ited ~a.A dest&" 
rule, for •&a•ple. 1s en•: no eor• tnan L~O &•tes can 
1:1• cmACcted in a •er Les, so lft;iu:s are L1n1cect. Ln 
CMOS tccnnoloa. as .a co•;>'< i.son, •ult1;>i.e-1nl"'t 8-\ND 
iii ces peratt .. c:i. IH in er dens Lty. 

To pt tne a1iner density cnat eupport• iruter 
lic•ica •peed, lockvel\ dH tpers ruliped tac 
procu•or'• fl-r plan on enc l>asLS of a lut, racncr 
ti\ .. a vord. W1t1> tnLs floor plan, one l:l1t froa eacn 
of tile re&iater•. ar1tn•t1' l.>11c ... u, .. 1c1pl•&LA1 
lo11c, and tne tnrce .. Jor Lntcrnal b,..e• fora a bit 
•hce. Thu 1L1e,. u re;ieatcd e1"'t t•-•. 

Tiie key cnanac in enc caecad.lb le procus Ln& 4ew1ca 
i.e an 1acar Leaved arcn Ltccturc that paclls tne reaucer, 
proculLDI and .. 1t1;>Lca1n' el•-U t1pnly toptncr, 
v1tn tne Duse• 1erv1n1 •• tnc co...oa Lntcrtace. Wien 
1ucn a l:lue·orientcd arcn1tcc: .. rc. LtS 1aLft-ouc-carry 
end 1n1ft-and-oorrow ;>atns anc acdrcss1control 11ncs 
ara po91t1onad ortno1onally to t:\c c1inc el1ce1 to aelp 
1ave •pace. 

Taa arranaeacnt or tae c1rcu1ts ...... tnea .. en 
•ore coapact tnan tne "sual o LC-s ilce or pn u .. uon. 
~otWenc1on•Lly. tunct1on~. o.~c~s ~r• t•or1~ace~ .&nd 
Located at ••par.ate Loe.at•~"' on inc-t11:c cn•ps, 
requLfLAI uny 1ntcrcllftn~..:t1..Jn1 .anJ c•tc:\ILV• Canouc 
•nd c•us:.n1 t'\LI." 1Lne :,a?.,.:•t.an.:e. :>~: ~n :n• ;t • .,-:•wc.~ 

bLC 1L1:•. tnc ~c .. !~°"' i..t 10 c.:npac:ed tn.at a1n119.1• 
11c:n•L Lcnicns .;Lrcur:.v~:l~ t;•• .unt.atLon1 ot ~.,..,. 
tccnnoloiV. 

[ae processor teecures a l L-..or4-0y-l-1Ht 
t--port re&uter fue aad a fa•t e1pt-t .. ncc100 
Al.II. Also - ::n1;> "• • e1pt--1 s1u fcer. aa Ht: 
ac.aress port. and aa a-D1t f-ctton data port. a1..,, 
v1tn usociated control ... 1t1ple&1'l&, -cl U>terface 
tuacttODs. A lover-power "•r•ioc. vrucn eac .. te• 
l\IU -P• at ... !. ... u llDUltaeC by •h .. UJ var1ua1 
tDe ;>rocess. rne cn1p 18 fabr1catea lD -1.Q V 
.seplet1oa._u •tal a.-coa•ctor fET tecanolo&f 
v1tn l-r "aces at cne CaM pilot lLDe nperated by 
lockvet'I for me Dllfeae Aillv•ced laaearca Prc1ecu 
•ency, llcvOury Park. Ca11fDrr:i.a. 

lloclL-u ••L&aec me proceHor u part of a 
cnip ••t to rua 11L&.-sm-11s.i.r. uoauucc1on•. for 
&r.5A' • Gocl4ard Space Fhpt Ceater. A coacro1ler 
cn1p tnat is ,et co be dffeloped ua tA• c;.a. 
teclUIOlOQ vtlL complete CD• ••t:, VIUCIL V-•d ea;ilo7 
e,wo of tne D-Olt shca 1111e l:IJ s1ce. 

Al cnouin tne proce••or is or aetec& co toe :.J')u.\ 
U..trucu ...... loe&vell raeare11ers bel1ewe tne 
ar:111tccture. vita its 10-Dlt •1croco-ad 
structure. is fleai.ble •oap to aupport ocnotr 
c-,ut1•& appt.cation•. A reo..ceC-i.astruc::100-set 
c-puter is »e poss1D1hty oeca ... e sucn f,..ct1oas 
as tile -a1p~y-a3d-diYa.de au:rostepa are cocparal,.e 
to tnose of ilSC. For a ll~Lt 11.iC cOGputer, a 
coot1,..rat1oa of four of tbe d-D1t 1lice• v-14 
De cne rec_,.u4 .approacn. laaearcaers also 
l:lel1eYe tnat tne iaterleaYed layout cou:d •erYe to 
speotel ta• o;>erac1oa of a1l1coa dtti.;1rs. ad a 
propo•al 15 u1 ~-;c •or its to ..-es c1a..., t.e en u 
poss i:>1l 1ty. (Extracted fr- t:lectron1cs, 
10 feoruary liool 

:..ay1n& out a1u<1 .:nips takes llllt 4ap, ot vee1Ls 

l..aP. Cori'. llU a acv vay to lay ovt c,..to• cai;>s 
v1tn mxec aoa101 aad dia1cal fuactlOGS tnat oats tne 
des1"" .:ycle froa vee&s to .says. !ne piacs-aad-v1re 
systc• vorots on tfte dew1cc lewel, for•U>& fuacc1oau 
lo11c 1>1oc1ts from s .. ller Ml:lr1c1LaM - predefined r..,s 
of transuto=• -cl ruutor• laid out oa a au1coa 
..seer slice • 

fn&ineer s ta tne VL.51 i>eveiopaerat ,;roup at alt 'a 
Syace• Pro1Sucu 1>1vuiOG Ul locneacer, It~ report 
::neu pro1r- can ?rO<Ncs 77 par cant or better cnip 
c&ens~c1e1 and caa ;7p1cally coaplece a c&e••sn ia less 
cnan a cay. Kanual cnee&Ull -4 ualy1u &ca•raLly 
cateads tne deSL&G cycle co aoout five daJ•· 

Unll.lte ocner approacnea co c_ ........ , 411icat aac 
analo& circu1 cry 1D c"8t- and eem.c,..c- cn1pc, me 
Lall approacn aou not rely oa predehae.s ataauro 
cells. AltllOU&I' sucn cell• caa lie utcorporated uaco 
a cle•i.p, tne apte•'• adY•tap H tbat lt buu~ 
circuit• froa enc dew1cc ~ewel, •O ucn circv1t oa 
tac cn1p ia ca1Lor._de for Lts &1"• appl1catioo. 

tall'• auvy eapnaaia oo aaaloa c1rcu1cry, -•en 
u aot eaai1y re,..cd "" •uD•equ•t cleaipa, ...... enc 
• taac&ard-cc Ll approacn 1apr a't 1ca L. 

tna tiulll of tna aaatcr al1cc 11 a rcpaatad 
pattern cal1ed a brick. ii.acn or1ck •• aac&e up of tvo 
resutor Dar• aaparatao i>y taree apa craaaiator• ancs 
a :;iop tr•autor. tncrc arc l,2% deYtcaa oa tn• 
cnip, pi,.. 1nl"'t/out1"'t pacs, capacitor• aad • .,.. 
laracr trane1ecor1 tnat fill out cne ed&••· 

For des·~· v1tn fued open contacts, tne •Y•t•:o 
v1LL ... t.,..t1ca1Ly connect resistor D•r• La ••r••• or 
parallel to create c&ifferant ru utor valuaa. KaauaL 
controls L•t dcSLi"Crs fLQe-tune current nan••Ln& 
cap.a~Llity and tnc aatcnlft& of ctcv1cea. ;lnen aova:uc 
contacts •re u1cd, rcautor "aloes are Guilt oy 
p1•CLn1 c""uct: on tne 1e1utor l:lar• a~ced La •ucn 
a v•y u to procuce tnc r•qu1red resutolftce. A 
connection '' tncn ,enerat•4 between cne r••L•tor •n4 
enc v Lt'"' ,,..s. 



Tile prosraa &uta.&tlcall!' canae~ts ¢'!'<!lees ~t 
requlre power COCUle<:tloas a~~or41a, to a pre.ict1ae.s 
cuui1Nt1oa lay011t. Acalll, uiere ls • tac1llt!' to 
all- 4a1pus to -u&Uy overr1a.t rne pco,raa. 
nae Ia1l Vll'lll& sys tea also puts 4ovD e1ectr ical :iets 
to e1aaer l /O pa.ts or t /.> .Sr 1veu, an a.avaoca,e over 
.... t StAllci&rC-Cell systeas tll&t do DOt &ive toe 
4nisiau a dloice. 

nau fleiubillty lS .... t -es tile tool so 
val..-le. Witllcaat Lt, t1--coas-i1as a.aual 
revoc1Lia& -ld -*• s- dalps al-t ••possible. 

- d -

De¥icrlevel VUllli den1a does iaave 1u 
eoorcco.iop, ll-er. le caDDot, for euiaple, 
prcMlace Cllips of tile sa• c:-pleiuty as standard-cell 
systaa because tile basic t1u1l,ua, olo<:i<s are 
tr ... is tors, as opijl0Se4 to 1ates - ..,.en are foraed 
froa .Utiple transistors. The v1rlll' proir•• !'las so 
far b,,_ uaed OD four des ips • tae tDlt eD&iaeer S 

clci.a to Dawe pro<lluc:ec& vor ... 1:11 .;ai;>s oa toe first 
,..s U. eada case. (b.tracte4 fr- Electranics, 
11 February 1911! 

titccai (Japan1 ll&S coc:e "iii Vlt."l • llotv 
tr ... utor structure tllat il re.-ras as suitaole for 
tile pro<llucti.oo of fl,. ~-01t lll.A.'ts anc: otner 
aexc-seauatioo s-1coao..c::or s. N'. ispur ity u 
delibuauly iacorporate.: lll:o tne sihcoa crystal to 
prnct snort c1rc..1ts, v:ucr: s-t••s 11appea 
beca,..e fl4 !1-llit DILL'l cn1jjl circuits are ias tnaa 
O.S aicrm vilie. (b.trac:ced frm Ja;ia11's Ec:oooc11c 
~. 9 Jaauary l!llilil 

aclo& Devices ftas 4evelopeca a pair of 
appli.catioa-specific tCs tnat recover data from disc 
buds at 50 !tips•, dou:>i.e tt:e rate ot competi."'I 
devi..:es. ti.~ aew cllips are espec:te4 to ease tile 
bottl-clr. 10 due ar ive perforsaace. !Ile """ tC• 
als~ recover data at error ra:es es low as discrete 
active coaponeacs cad sa.11-sc:ale tCs. Tile aev 1Cs 
are cae AD890 ;>rec:u LOD vidctland cnaaael process llll 
eleaeat, &ad tile .u>a~1 r111d-111sc: d&ta-cnanael 
qualifier. Tac CDL~ vor& tocetaer to &eDer&te 
lov-jitter, accurctel!' ;>os1t~onec1 c&11ital pulses 
corrapoad1az to recorcSecl flus :ransutioas on tne 
due platter. Tne devices were fatincatecl v1tll a 
loCib bi!")Lar process, duDoeca Flasft, vn1cn uses 
tniD-fLl• rautors &ad c:oaplex a1ud-upal 
capal>il1t1es. AAclo& i>ev1ces eaae up v1tll tile 

• 8i0/891 as a nsuLt of several iatluenccs. tnese 
Laclude tile tarpc1a1 of acri<ets vnere es1sc1as 
cecnaolo11 -l' be LACcleq:..ate; tile desire to had 
llL&11-•ol .... a1cne a.rllets; process cecnaolo&Y cnac 
pera1ts ll1&1l-spee4, rel1cbie des1ps; a.-.d aa 
uo<1erstcadLD& of enc requu-ac. of due c1r1•e 
....,.fcctlll'ers. (laprLDtecl froe ilectroa1cs, 
17 Dccc•er 1917, copynsnc 1917, 11CGr_..il1ll lac., 
ell ripes reserved) 

il&tccft1 (Japaal 1u1c1 '1evelo;>ed a dry-.tc111Di 
aecno<I caat v1Ll facil•t•te cne V~Sl cn1p proca..ct1on 
process. Tne substrate is cooled co Delnv -LOuoC 
so it can be etc:nec& lll tne vcrt1c1L dltect1on only, 
v1tll011t a procecc1va 1as. ln c~rrcnt etcn1n1 
tt1cnai.quc1, ia• u used to protect tne V~l froa 
1craccnc1, ?>uc tru.1 Mtnoc: ::.annot :)., use.: tol' l U'e 
v~dtlll acrrovcr tnan v,) :11:ron. otaacn1'1 new 
lov-c-perecure dry eccn1n, •tn04 can~• ~••<1 to 
etch 11ae1 O.l aicron w1~e. an~ eo~•~ Lca.s co enc 
developaenc of o- ~-o•t :ntA.~•- l~xtractea fr.,. A&1an 
Wall Street Journ•I, • fc:.r·..ar1 ~~001 

5fuoptlC:S C-lCCUOftS nas UBYCLled a Dev Y;.si 
coaponeat mac c-Laes -Y Emuaet fuacuoas oa cme 
CIHp. nae aev ---rd tr•ce11rer pts rid of tile iaeea 
for outll-o coupl llll devices Dy Ulte1ratUl& -y 
!uact1oas oi :iyaopt1ca' L.actu !fee u•sa1elaec 
cv11ted-pa1r t.tlleraet netvocll. W1to tile caip-leve1 
iapleaetatat1oa., Etneriaet interface c:ard suppliers v1ll 
De &Ille to offer saielad md uasaieldad c:vuted pair 
fuact1ona directly oia ~ oec:vor .. interface lloara. tfte 
a1elde• •• uasa1el- aruted-peu pro .. cta are 
currmtly a•ailctile to supplier• vW1t1a1 to 111te1rate 
cnis tecnaolo1:r oato 1££E ll02.l t'.toernet i.Aterface 
car411. lt:&tracte4 froa Teauaolop iipc!c::e, 
2 'JI fettrua ~ l'Jllll) 

x-r.a :s ln en lj" 2roaa.ct.1oa. 

:.. e: -r• i--erful coapucer aupa aipt tie 
proa.ucor• w1cn X-rays. ay tae aid-l9'ills, tile X-ray 
proa..·-~ ca1pa v~ll doauaace tile b.i.p end of tile 
SlOO _ .• l1oa/ye.r ca1p -Ir.Ct. I-ray cai.p develo,....c 
u t>eias fuaaec tnis year "'i:a 52) ailllOG LB il:i 
Cow.....-t fU1?'1s, boat ooaervus say tae Japaaa~ mac& 
wropeca ecr.-u-au ere spea.aia1 ~ar aore. Giant 
-particle ·~~elerators lsyacarotrOllS) voulo oe uaec& to 
ceca ha•tr seaicoaouctor cs.rcu&ts CA., ever before. 
X-ray •itno1rapu7 could produce ca1ps vito up to 
""~ ~1Lli0ct c1rc..1cs as asc10st cae a1ll1oa or so aov 
poss Lill le. Tile lDCreaaed circuit density vould sreati.!' 
iacruse coaput1a; pover aad speec&. 

au1ldLlll s syacarotraa-tlasec ca1p factory vould 
cost S>uu a111ioa., accor<110& to C.ii.. Fercusoa of ~lT. 
llo S lll&le fir: nu :ae raources to aevelop tae 
tecnaolo11. i':ioto licao1rspny currently used to ali<e 
seaicoaa.uctor chips cma etca circuits oae aicroa 
across. Tile X-r.ay ceauuque could aaile circuits 
0 .1 a1c:rcm across. X-rays close to tne 11ltraw10iet ere 
aeetted for tile tecnn1que, tlut caese vavelm1cas ere 
ftard :o produce. Syacarocraas are 1eaerally n111e, tlut 
l.a!l llas coatr.acteca co aave a 20-foot duaeter prototype 
built for ~15 aii.1100. Tb.e <KG ... c1 Jcpca ere 
developlll& syncllrotroos o feet lD cuaecer. Tne 
saaller aacaLDes v1ll use supercooouccia& acpecs. 
Japan's :'tlTt 1s spendlll& S701i ail.Loa co ou1ld a 
prototype s .. 1~ syacnrocroa. Otller teCllDiccl 
caevelo,.....cs needed for 1.-rcy lLtao&rapay ere tae 
c&evelopuat of a.s&s an.a tecnn1qua for acndl1a1 tae 
wafers c&utLDi etc11101. lL&tractecS fr- Nev Yori< T1us, 
23 Februery ljidl 

lhp-specca l1altap• to allow coaputer• to trcaua1t 
llu&e vol- of 10f-uoa rapidly arc beLB& d.,,c1ope11 
lly raurcners at Loe Al-• lcuoocl Laboratory. 
D. Tolaie says a staaccrd lLlllt is needed co allov cay 
tvo co•P"ters to be li.akcd, •11-LBI ca- co 
c-1cate up to 240 ai~lioa bits/Hcoad. Tlae aev 
Loe al-• li.Dlr. LS lLllely to lie adopted by tile coe,..tcr 
10duatry u its standard. tne c:nmael LS • paua ... ot 
virca Md IC ca1pe to dutrLl>uta sad coatrol tile fi.ov 
of electrical pulses. A fi0er-opt1c vers100 .. Y 
eveac.aclly be produced. (Eatrccted froa Sc:1encc lleva. 
lO Juuery 19114) 

A torrent of future products •t tile •olid state 
coafercnce 

tac cnnu•l lateraat1oocl Solid State C1rcu1t1 
~onfercnce, convenco tll Sen fraac11co 100&s 11&• tnc 
oat oae 1ct. llore tnao ever, cne JL-year-oLd 
conference u tutlllD& iato tile ludlll& baro•ter tor 
rud1ni tne future 01rcct1on of tnc s-1concauc:or 
tll4'1ttry and its 1yste .. cuatoacr1. Not on1y .socs tnc 
l~~CC ccnt1n~• co ~· tne pr••••• torua for rc,.orc1n, on 



- l~ -

aev tceba.01011. but Lt LS ~.;JW t~c st~g~ !JD -.1\L~n ~nL? 

.. acrs pr....,1.ev -.aJor n~ ?r~;ts sl•t~J t~r 
lD.Cro4uct1.0ll .ay ti.at :roe t:te Mst tcw 80fttns tc Ult! 
neat cvo years .. fft1S y~~r·s 'nc.rlt\ILO~y rt~n n•r~~t ~r 

?&pet"• !"'Ults to tfte tollo•nn, new pro.suets c 

I. flood ot varl.>us :x...,r•es tnat ,>usn tne 
fronc1er of <-e:1.s1t:i .an.i s.,.e~ll~ rnas 'fc .. r. 
pepus fr- ihtacin, ~tsusnlt&, -d tosnl.Da 
report oa lb-~1t ..s:im.am1c r.&nJO•-.ac.cess-.e.:try 
claips. Equally uapress ive ar<? tne 
Di.&l'-dcasity n•p-spee.s statlc IL\.,.s. 1nclud1ng 
•uD-l>-iL• l-'tnt .::ucuits troa Fujitsu, 
lli.ta.:lli., ta!I, !l•a..::>unl. an.z Pn1l1ps, •swell 
u sub-l~-as EO.-c:oap.ottlHe :uatu:. :OllA.'\s tr
a1cacb1. fuJLCSU, M.t1oaal Seaa.coaduc:or, aad 
fea&S ln.atr..-cnts. tnese deYL<:e• .... e Lt 
poul.Dle for s~ste• dcs1,ncrs to retnULo. tftC 
aierarCfty of -aory st"racc. for euaplc, 
lb-l!bit dyn&aJ.c ill.~s Olltan replacing several 
•&a.bytes '°' f d1s11. .sr ave w1 tn a s a.:t,le c i.rcuit .. 
Md •111:-'ill-a• stauc llA'ls 111 enc l-!Uut range 
caa be suostituted ro1 dynaau; iA."ts 11> tne :n.aie 
.....,ry of a.any J.-~Lt a1croprocessor-~ase.s 
a ppl LC& tllmS ; 

A slew of apeclalueoJ appl1.:at1oi:- and 
a lgor 1t11r1;iec:c He ;irocessors per :o>rau.ng 
fuact1oas prev111us~'! n•dL~4 in sottv.are:. 
One iJACC1Cul•r tocus tn1s ye~r is •r•?"l~s. 
~ita spec•al1%e~ pro~essors from ~er•L 
Electric, ~tsusn•t•, ~•ppon Te"~'rapn ~ 
Telepncme Corp., T"snL!la, and Vuual 
lafor-..t1on !e~nn~~o,1.es; 

... llO•t .,f llU1Lo>,-to>-.s~,1:al-c:.>n11erter cnt;>S 
tbat sciow tnere is more cnan ~ne w•y to &et 
n1sn ipced. •ccur•~y • .ad res0Lut1on. 

AJ.ocag v1c.n t.~e iener•• tren.ls •r~ tn~ 1nie1v1a.ual. 
aCDl.e'Y«mea.ts. In.uc 1.ac-.u<ile~ 

lete 1 Cor;>. '• 1ntro.:uc uon o: a ~-!''!ll t 
ultrav10let-erasa:>Le progr&aR&~•• reao-on1y 

... aory. le op""'s n~ia«rous nev appl1c•t1oe 
areas. A s1a.&le :tonvo .. •t1.~e M.ory cn1p va.iL 

be able :o sto>r~ as .... en .Uta as several flo;>;>Y 
.tucs~ 

.. er.well !nterMtLo>naL '• o-0Lt-sl1c:e, •-,. 
deplet10C1 !tES rEr &•LL1ua arsenide processor. 
/ta vell as rcac:n1n& an 1mpres~1ve level ot 
co19plcaity for~ ...... it runs at l)u ai.lLLo>n 
o;iuat10C1• per seco>n4; 

&ctcl Corp.'• ant1fuse-oasea conftll"rable sate 
arrays. They could c:o•i.n• tn• density of 
traditLOC1al gate arrays vttn tne fleuo1l1ty of 
El'lOfl •d U.i'll(ft-oased progra-le i.011c 
devi.ce•; 

The soucce of :uny fllture c:n~ps v11l be IllK'• 
co•putcr-•Lded-.ses~&n systea, vn1cn •• c:apaole 
of 4e&Lp i.ag cn1ps vLtn a aaturc of analog aed 
41g1tal devices and standard c:ell• tnat nave 
75 per c:cnt routao1l1ty. lt us•• a .ase-r,..ner 
algor LtR• to 11nerate vu 1n1 auto-tic.ally. 
(lcprU1ted froa i:.lectronLcs, lll feoruary lillll, 
c:o;iiynv-c l'Jd.s, ~~r--rh1; lnc., Ul rL&nta 
rnervcd) 

lCl Elec:tronLc:a UllU :tu devclopco a po1yest1r 
hl• tnat it c:alh "d1,Ltal ~a;ier", Tne nev paper u 
intended tor an ablatLve ·••ta wrot1n' proc.au tnat use• 
lasers (or1gLnalLy deve>oped i.,r o;>t•'•' d11& or1ve•l 
CO fora pLCI on tne paper. r"c paper :an ltore .Uta 
for fLve c1nt1/~byte. P~t~nt1•: 1ppl1,•t1on1 1RCLude 
HteUue data ac<;u1ut1on, M•H••L '""'''"' an.s )ac•up 
storage of luge tape l1,r•r1u. s...,,.••Y• en.at 
••trllit• <UC• vLll oe a..:.:·.a~~·u.H•:.tti.: .at tne r.1c.c .>~ 

;.b ceraoytes/.i.y in tile 11~s. Tne a.,.. t••• 1s neld 
on .a reel. •n'1 the s~te• LS e&SLl)' LCt.e,r.a':ec "•t=t .. a:it 
-i.aira-... <ne polye•tcr-eased s~strate 
l~-15 ••cron~ uuca •• coatco vicn ao 11.-a~soJrDLag dtt 
po1,.er. Tn-. -du1• •• acmer.ual)l.e, ... d 11aa a l1ie oi 
l) f<?•<s. ~·ure>•er 4'tvelopeent VLll LDCrusc tRUI to 
.!) years or e.Jrtt'. rne .t1la .:•D Oe form:G LDC.O Upe, 
.S u.::s. str LP" or tags. l)pt 1::ai cnso< dr ••es to use 
opc1cal oiaa.s of tne acv -tcr1a1 ~oat aoout $.,1uu, 
aga1nst • few n""4red dollars for -peac dLu 
4r1•es. \Extracted fr- Clle&Lcal >leeo., 
24 February 111Mil 

ln tac drive to develop tcCftnology taat can 
taor1cate i.ategr•teo c1rcu1t• vita suomcroa 4es•i" 
rules, tne i-ge repeater 1>&1 geacraliy been 
overl.,..l<I, but aov Mler1caa :icai.cOC1csuctor ~uq••et 
Tec-naologies loc:. na ~uLlt a repeater tAat can naa.:si.e 
suomcroo cses1ge ruics, givULg pnocolltnograpa1c 
fur Lea ti.OD tCCDDLque• all UlpOr taat edge LO teen 
battle vitn never elcctror:r-ttcaa ..,tao.:ss . 

ll&peatcrs, toe precu1on tool• used in_ .. ..,., 
pnotoaas&s, funct1cm s•••larLy to steppers - tney 
project tne pattern of a comp.ter-senerated 4e~•p fot 
an lC onto a sect1oa of tee aaak ... urul, tncn .ove 
aac1 project tne pattern onto anotn<.r ;>0rt1o.t. DULdes 
reproducieg tne resolutiOll of tne des•gn itaclf, teey 
aust oe able to aave aao stop vLtn a n1gn degree of 
accuracy. o\SET' s 1100 aeries of repeaters c:ae n an4le 
ruoLutlCICI "' iov a• "·81-· it• jjlOI Ltlcma~ 
resolution - tne precu LOO vi en wnic:n tne repeater c:an 
llOVe to a given pos1c100 - l& u.1/1"• a 50 per cent 
i111prov..-nt over enc O. ~· tnat u s tancsard ooen vun 
c:oapeung repeaters aoci vien e-oua equipment. Alcmi; 
vun. i.acreased prec:u1cm, tne eev repeater• prov1de 
si,n1£Lc:antly capan.scd atase travel, of L3 oy 
U inc:nes , ""1 en can prociuc:e a mas.. p.o t ter:. o t tn is 
sue. Dy contrast. present systeu ty;>1c:ally t<avu 
only b Df D 1ncnes, or II 11y 9 1ec:nes •t oeat. 

A:>~T. a >1ooJ1and H1L~•. C•L1foreia, company tea: 
bu1las pnotoucnograpn•c faoncat1on eq .. Lpmcet ac:nievcd 
tne uaprovements by dravLng oe tecneoloa oorrovc4 troc 
steppers. rne aou series i.nc:lucles ... entirely nev 
c ... ra aad employ• n1gn-n .... r1c:al-aperturc le•s• 
lenses. Tne ~oapany also totallf red1uped ene 
•cnaaLcal 1ca11e1 teat ao"u repeaters ano tnc Laaer 
LnterferOMter systc• tnat aonLtor• tnu -v-n;;. tne 
result is a system tnat can naadle resolution 4ovn to 
o.-;.. over •n entLl'e 14 ....... -by-1~ ....... ·-ie ILCLd, •ed 
o • .,,- over ? ~ - oy ll -· 

HSLdCs ita tiacr ruolutLCICI, tnc taOO seriea 
-Ulta&.D• me key advanta&• of paotolLtnosrapay over 
e-be•• tccnna.quc•• fa•tcr tnrousnput. For typical 
c1rcuLt dcnsitLe• C1C1 11a-&.Dc:n v•fera, enc repeater can 
.. k• • ... A, or rcti.cl•, La about fi.vc ••nut•• or 
le••· /IA e-!)caa ayat .. t•u several noura. to aid 
tnrougnput, a reticle c:naapr ,..dcr progr- coetroL 
naacsle• up to four u.tic:lcs, and caa eacnaaie anci al1&n 
cac:n v1tnLI' 11a •eccmda. Prc•eot L .. ge repeaters 
requLll L> to 20 ••c:onda. (llprULtad from El1c:tron1c:•, 
17 Decc•er L'ld7, copyri&l't 1!117, llc:Crav-Hiil lcc., all 
rignu ruerv•dl 

licv proar...,..ole fLLter 

A oev fa•ily of •Lcroproc•••or-pro,ramuale 
SVLtc:n1d-c:apac1tor active fLlt•r• aoaats a COmDLllAtLOe 
tnat na• elude.I filter dCsLpera tLli nov; a v1oc 
ran,• of progra-..ala feature• and au per Lor 
perfor .. nce. tn• KAXlflO fLlter serLca from Ila••• 
lnu1rat1d i'roducta lnc:. can 01 ucona,urecl oy • 
••=roproceuor to aervc a• any of a vi.Sc variety of 
lovpa1a, b.adpa•s, •llpass, •nd notcn t11t1r• - an4 
cncre 1• no need for eaternal co•ponen:s. Under d1rcc: 
a1croproce11or control are tn• centre frc1u•n=y, enc 
Q v•lu•, enc order of c.nc t1Lccr, en~ rc1oi~taon, •n4 
enc type. 



- 1) -

Inc pertor1YaC« o: cne ~\~~v s~rtca sn~u1a \)~en 
nev appl1cat1oas fo" prosr..:Y~.e :1lters. lt teatures 
a ux1- centre frequ.e:icy o c .O<N t 1> to LV\I ..n~, a 
four to five times iaprown111tat over c~mpetLt1ve 
4ev1c.cs. aacl a 'ii value r41\'e ..>: 1\J~ ~tX.:\lvcr. c.ne: 
~entre frequetacy can oe pro,r.....,.a to any ot o~ values 
over it• range • ..,1le tne " c;in :.., ;>rogr .. -.i t.:> cu.e 
->a any of Ud "C.Luea over 1ts :aa.l r.ui,~. 

Syste .. o~i.,.ers .re aearc:i1n, tor s•tucactcry 
prosr .... ble filters Decause tney f 1no tne task ot 
ualo& hlter da11n D-1l<1erui,. lnat u uut 
aurpri.aia&, 11•en tne n-er of var1aD1es aua cA01ces 
&OLDS iato tne anapia& of a nee0ea circuit res,-se. 
After cae quauoo of exact snape co-s one of fl! :er 
type. tlHa para-ters, -o tnen tne =01ce of 
iaple.atatat1oa - pasa1•e or active. botn active and 
paaa1ve filtera, oace des1gneo ut, are pretty .,.,11 
fixed, and "Ltn tne convent1ona1, noaprograamaD1e 
filter, cn&n&LDI cne filter o.aracter1st1cs "ould 
require a a .. p in coaponent.s, so-tn1"& d11aa1 
des1111er• are not proae to c:.:i. 

lecent actei:apu co D .. 11a mcroprocessor-
progr .... ole •"1ccned-capac1t~< :1Lters n•ve ..,.t "lta 
m.•d ruulta. On tbe oae n.an'1 1 a cuu:1>cr of 
actiYe-filter-oaseo deSL&QS :>•vc e111er,e~ t::ia; co.,.,1ne 
reaaonably n1pi perforaance •nc ~cro;>rocessJr 
progr .... Dil1ty but oniy !ly .. ee;>1ng t1g::it constra1ncs 
oa apphcat1ons. Suen a niter, :.>r inst;ince :uy oe 
coctfin«d to a job lD ~•t• co:::air.icat1ons 1 

tcleco-..1CAt1.oa.s, or uscrucent~ti.on.. Jn tne otner 
a met, some aeaerai-purposc sv1c~ne:4-c:~p..:L tor fL:. te:r 
cies1ps caa De recCJGh&urea unaer :iaicr:>;>rocessor 
control, Due. oaly ac. auosc..antLa• performance coa.ts 
coaparea to tr.acl1t1ona1 1vLtc:nci::-::a?'CLtor :11t. .. rs.. 10 
excnaap for mu prosrama:a:i •• •ty as to :y;.e ana .>raer, 
sucn 4esii:a• nave &cpt ~cntre tr.equency to no more tn•n 
20 llilz, Q Yalues to :o or so, and cloc& frequehcy to no 
aore man JUI.I IUl%. 

.._,tiler ad,,.aata1e ;;Jf tne ~-l)V .Cii11:L~:1 ~s tn.at Lt 
cm De proP'._4 .as a ae:c:ond-, :ourto-. or 
ei111tn-order filter. Compet1t1ve dev1ces cannot 
directly iaplement a second- or f.>urm-oraer filter; 
tney require me add1t1oa of an allpas• ruter to ori.ng 
tne order from tne eil,htn to tne s utn. tour tn, or 
secoad. C-petit1ve iucroprocessor-cont:oue.:I 
un1ver•al filters operate It c1Jc& trequenc1e1 tnat so 
DClllDere near tne KAlt •er :H rate ,, t 2 !htz. (Est r acted 
froa Electronics, 17 :lececger 1:l<1i, cop1u,::it l-to7, 
Hc(;r_.-ibll Inc., all ri.,.ts re..erveal 

A new .. .ary c.eenao101y 

A nev &ind of •aory tecnno•ogy, csp•o1un1 tne 
"•ll-KDOWD but 11ttle-..sed cerroelectr1c effect, auoy oe 
tne key to tne ideal -aory aev1ce~ nonvoLatile, rast, 
dense, and rad1ation-nara. tne tecnno1ogy •• aoout to 
eacrse in tne fora of proclUcts turned our Dy tvo 
atarcups; laatron Corp. ot Co1oracio :.pr1np, Coloracio, 
a~d Kry•aLi• Corp. of AlDuquerque, N.~. 

llonvolatility u innerent 1n terr:>electric 
scaor ie•, and if tnnc n""' IVl.'ls ae l 1ver tne promuea 
read/write apecds and Long Lue, tney could lari•Ly 
suppllllt eraaaole pro1r .... b1e reaa-onLy ••aori•• and 
eiectrically erasable PllOl'la. furtneraore, ency couLd 
be a tnreat to dynan1c a.vis. tney are relatively 
11apl• - a •-tt>it ferroeleccr1c i.ut coul4 oe Duilt 
"ltnout tr1111cn cspecitora, for e1U1mp1c - and it is 
pouHle tnat furtner devdopmcnc cou10 br1n1 tncu 
co•t and tneu rcad/•nit• ti•• dovn into DllM 
territory, 

Altnousn tnc ferroelectric ef tect v•• discovered 
in 1'12l, lt ., •• poorl;t understooa untio t~~ 1~11\).•. 

tne ferrolectr1c effect •• tne :end•~•! 1or 
certain cry11alL1ne .. 1er1•L• to •?ont•n•~u••/ pol•r•z• 
under tn• influence ot 4R cxtern .. •~Y •??l•e4 !Leid •Rd 

rem.ln .,01•r1:ea. •ttter tne t1e1a LS removeG. ttevers.al 
or tne ilela causes spontueous po1aruet1oa 1n tne 
~?~ite d1re~t1>JG. So ferroe1eccr1c uter1als caa be 
aodelea as Duta111e capacitor• "LCD t"o autinct 
p<H .. r u•tLOn vol ta,e cnresnolas. 

lio exter ... 1 eLcctr1c f1e10 or current •• requ1reo 
tor the terroe1ectr1c -cer1£&. to re-LA po1arued in 
c1tner stat.,, so a truly aonvo1at1le ferroelectric 
"41&1ta1 -aory capacitor" can De ou1it tor atorLD& la 
and Us. O.ta scorco LD a ferroelectric aeDDry el~ac 
can De read Dy sensLD, cne iateract1on or aa appliect 
lleld "itn tne element'• polaruauoa. 

1n practice, ferroelectric aateriala oo not 
po•arue 1.11staac-eowi1y, and po1aru:at1oa tni:unolas 
are aot perfectly dehnec:. llClat early ferroelectric 
re:.earcn concentrateo on f1.11dui& .. cerials "•tn Detter 
cnaracteristics. Tnoae efforts .. ere ua•ucceut..1, Dut 
n- llaat:on aad 1Crysa1 u, vorll1.111 aeparately, aay tney 
nave ude tne Drea.Ltnroulll• in uteriala, proce••utl, 
ana circuit <1es1gn tnat "111 turn ferroe1ectr1cs utto 
co~rcial reality. (llaprLDted troa Electronics, 
ld Feoruary lYl!il. copJTilllt L'Jld, ltcCra-ih.11 lnc., all 
r11nts reserveca) 

Su;ier fast L Mb it ilRA.'I 

All.1an.;e ::iem1conauctor nu aevuc.ped a superfast 
~it DIL\.1 cnat boa•cs a ou-ns accu• Cl-, uo ~ 

100-ns cycle Clme. Cl:e DilNt's :u&n speC4 ellalnaces 
me: need ror va1.t st.ates wnen 1c 1.s uscG •• tne Ml.:l 
meaory in n1..,-pertor .. nce lj- t? ~V-Kdz Jl-01t 
syste•. Ine nev A.S...:uJ\l.t u uae "ltn a 1 • .l~..,..cron 
aouo1e-poLy111icon s1n11e~tal n-.,.ll CllOS procesa. 
Despite •, u conservac.ve -tnoa, tne AS:.C11l02 lS t;1ice 
as fast as t~e coapeting l tl>1t DIU\lls faor1cated ~•I.Ill 
s11111•ar ,..01111tr1es, and •o•e 2) per cent t .. ter man 
DkNts fa11r1cated w1tn suDiucron ie.;i-tr1es. Tne 
com;uny attr10ut .. s tne ilou\M's speea to cuc .. ic cau1p 
ennancements, inc1uo1ng reauc1a1 pover-•upply aoue. 
tne .iev1ce ...,.,. .. res <H ,IJIJU-sq mus, anti LS s .. 11 
enougn to Ht in an lo-p1n, JOlrsu "lCJe plasuc 
aua.-1..-1 uie p.oc .. a,e. ("tracted fc:oa Electronics, 
1 J-uary l~oo, copyr1int 1980, ric«rav-ill.ll lnc., a11 
ngnts reserveaJ 

tne nest wave; U1 !1Dit Dll<IHs 

ditacn •, Kauusn ita Electric and Toan ioa nave 
aevelopea lD l'lllt ::>olft.'ls. IU.tacn1 nas unve1lee1 a 
Lo !tD1t ae111n u11ng a tr111apo1eti aata-1.uie structure. 
llat•usn1t~'• cn1p reature• an open-lJ.ne arc:n1ceccure. 
toan111a's cn1p nH ;i unique desip featurl.ll& • •erial 
l Mint n1gn-1p:ee1 react/wrue aode. linen tnese cn1ps 
are ottered on tne co1D1Crc1a1 .... Ket, advanccc lo- .no 
3.l-D1t 1111croproce1sor• v1ll nave • .. aory cn1p to 
coapLeaent tnelt M,aDytes of aaora1 apeca. l>espite 
tn• pro1res• uae i>y tn• Japan•••· teanical praoleu 
"ltn tnese lD 11>1t OllNla _, De ao1v•d, ud 
lDCC'OduCtLOD or tne DllMU in •aapLe qUaDtitias Vlll not 
taae place until 19'1U. lb.tac:ni DH csneLopcd e ~ V 
ciH1p vim aa internal J.J V opereuna voLtap for tAe 
•aory array. Tnc dUl&ft pera1u accu• Cl-• ia tne 
oU-n• ransc and :ycLe ti .. • of aoae 1dO-n•, "itn a 
typical power duaipet1on ot ~21.1 .w. ,..t1u•n1t•'• cnin 
naa appro11;iuta•Y tne •- acca•• and cycle t1 .. • •• 
lhc.ac:n1 's cnip, out l'lat1uan1ta '• cnip u squeuad 1.11to 
an aru of " sq. a1crona. Toan lb•'• 70-na DllNI u•es a 
co•i.nauon of advanced OIOS procua1111, • nev •tacKcd 
tr11Rcnec1-capecicor cell and • paeucio-open-bic-line 
layout, to •en ievc iu lD llnt aenuty. (Extracted 
froa E1ectronica, 18 feDruary 1~80, copyrignt 1906, 
lk~ra1rri11l inc., •Ll ngnt• reserveal 

K1gn-1paed oltK OIUS EPa~ devdopca f!Jr use •natcaa of 
DL?OL•r devices 

;.. °" ~ l DI( oy o-c11t) OIO:. .;u<>: nu oeen :Sevelopca 
tn•t n•• •peeds C0111p4r•DL• to Dipo1ar Gev1ca1 \~~ n11 
Due w1tn a 11,n•i1c•nC reauct1on in power con1ua?t1on. 
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the process uttlue" aoubl,. pol)'sd1c "\/.Jou:»le 
al-ini.ua laye:-s. Tile tvo •t•l la~rs raul: Ln 
decreued sipal 1111e res ut.onces 10 very .:oepoact 
devices. Tiiey also 1ncre•se tne stab1l1ty of t~e pover 
luae• Cbat supply tne :npol.or-cq111valent output Duffers. 

Toe clevice size lS o.u~ Ul. on a Stde Vltll 
ain1- &-tries of 1.:,-. !la.;n or tne speed tnat u 
ruli.zed i• cloie to tne s .. u geo•tr1es. A sutgle 
tr .... utnr cell is used as o;iposeol to otner ntgn-speed 
ae.ari..• that u•e :s11lt•ple transistor cells !or 
differentul •ensLD&. fast bit-l111e recognition u 
aellieved by coapar1111 tne -a>ry cell to a reference 
cell thrOUS" a differential sense aaplif1er. 

the OtOS device has a standOy current tnat can be 
reduced further by internal fuses, br 11111ng 1t !lovn to 
the l~ luait on stand;ly. Also, bi;iolar devices 
1merally have f..ses tnat ais t oe ;inys1cally Dlovn to 
test toe device. Toe coaplete device ;aanot be tested 
beuuse me fuses cannot be reconf11ured once tney are 
bl-. (Eatracted vitn permss10u iroe Se111.conductor 
lnceruuonal !l&gazine, lllovember 1~87, copyri&ftt 19117 
by &neu Pubhsn.111g Co., Des Pluues, IL. USAJ 

lutel close to production w1tn a ~-~tt EPli.O!t 

Tbe one-tiae leader in 11ltrav1olec-erasaole 
procr-ble read-only aemories 1s strl.lttn' bac ... 
Intel Corp. i• unve1lUl& a product10..-ready '>~Lt 
EPl.Otl that outatr1ps tne aggressive efforts of Ja;ianese 
c-petit«S fujitsu Ltd., Kita::hi. i..td., and Tosnioa 
Corp. 

A DUllOer of compmies, uic:.udU\g lutei. and Ie"as 
In•tr-nts Inc., have eucereo tne C:Pi.Ctt marltet vi.en 
1-!l»it dnices. DUt tne only previously anno;mce4 
lo~it EPl.OM vas an nperi.::enca1 il. 1-p )12-lt-oy-d-bu 
cscvi.cc, Vb1cn was ua.ve1lc4 by !osn1.oa.. 

At lntel's procra-:iaaole ;oeeory O?erations fac1l1ty 
10 Folsom, Cal1foru1a, a --~01t ~i'KJM 1s De.ng rp~dted 
for procloicuon.. Altnou&ri a :ormal 1ncroductton <sate 1s 
still to be deterained, tne ;irocess and c1rcu1t design 
!lave beeu fully tested a.~d aev1ces nave been 
fabricated. Tile part features an active ?Qver 
diuipatton of oaly luu .,,; and a scandi>!' ot only 50 .,o;. 

latner tnan co to a s..oau.cron ?rocess aad scale 
t!>e entire cn1p, Intel stuco< w1:n tts vell-unaerstaod 
1-.f" ;rvell OtOS teCllnology, us 1ng .:ine ;>olys 1h.:on and 
ODe s1l1c1de layer to 01a1mize tne ~C aelay lines of 
cne VOl"d ltDes anc per11"'erai &ates. S.:aluigoccurs 
only in tne EPl.<»t cell itself to reauce cnannel Lenitri 
too • .:.~. To avoid not-electron ;iegr.~~tion, lntel 
u•e• a li&lltly doped drain process 1n tile peripaeraL 
n-cl\&Dnel devices. To get nt&fter current densities 
v1tnout tile attendant alectro-,ngrat1on probl- taat 
often occur at •1111.icrOD geometries, 1t adapted a 
.. lei.layer ftl• tecllnique used in its standard 
procue. The re•ult u a cell eue of only ll.W, 
allwing tlla entire <t-K Dit array ana per1pllel"ai' 
ci.rcui.try to squane into a cnip aeuurlDi 8lo -2. 

Olla iaportant effect of seal Uli tne cllannal Langen 
in th& £PROM cell was to decrease tne a1n1 .. a ti .. 
required for progr•-ut& to oalow •u,..a per wnl"d at cne 
•- 12.S-v progr-ing su;iply voltap used on Leu 
dan•e i:PROIW. Ila a result tne ,._,.,it array can be 
progr .... d in l .. s than cnree 1econe1s, witnout tne use 
of block progra-1ng. tnis speed 1• equivalent to tnat 
of a nullller of EPRO~ of 1-~1: and under, and Detter 
tnan ocners. 

Mcauae uny of tne appl1cations 01 niin-denuty 
EPllOlt• are in n •&ll-speee1 Lt>- ancs l•·i>1t "*'edded
proca• 1ng application•, .a ?fllM cont1derat1on wu fast 
ac:ceas u... lntd targeted ~u ns to alLov proccuors 
to operate v1thout any wai: scat••· ro acr11cve tnat, 
th• coapany -di.fud enc n11n-volta,c progra-1ng 

acne:r:e, used a tee.iDaclt-b1as1111 circuit :o ••prove 
srnsL\g speed, an4 incorporated a feedOaCJ< sen- 1a 
tna out i"' t :>u Her c 1rcu1 try to reOllce no ue. 
l9epru.ted fr- Electronics, HI feoruary l911o, 
co·ur .pt L'Jllo, 1tc<>ra~d1U lac., all rtiJlt• ruer-•ed J 

Selllcoaciuctor lasers coae to tile fore 

Steady increases 10 output pover are ali.0011ng 
se.iconouctor lasers to 10fri.n&• on tne trad1ttooal 
terr 1tory of n L&ft&r-povered lasers. Tne fir•t euaple 
nu JUSt -pd fr- ldl'• Tno-• J. •uoo lesearcn 
Ceute~ iD Yorllcown l!eicnu, llev Yor"· llesuroers 
mere used seaiconcluctor diode lasers to .Wpos1 t 
("vr1te"l coooucti•e aetal patterns oa tn.e s ll1con ano 
poly1aide surfaces used 1D electronic device•. 

C.S laser!' can also be used for cnu but are oul!Ly 
&Del ea pens 1ve. Tne seaiconcluctor laser i.a c-;>act 
eaoup to be pacl<agecl v1tn a aicroscope. lt is als:> 
.. en eneaper - laK used a c-rc1al s 111gle-cn1p a=:a;: 
consuun1 of aany laser di.:>dc stripes 1n ;iarallel. 
Tlus cosu moue $1 ,OOI> lar-d t55i)) c-pared v1tn 
about S ll) ,uW ( !5 ,5011) for gas lasers used in otner 
eJ<per1aents •. 

Toe laser writes the patterns by n.uung t:l'! 
substrate to t-peratures 11.1g:i enougn to oreu Clown 

aetal-coatatDlDg coapo..ads so that ttey leave -ta• 
layers ben.uid. ln one variant, tne eleccron1c device 
u put into a cell cootain111g au orpn-talhc 
c-pound, wn1Cll dee-poses wnen ic coacacts tne 
laser-n.uted spot. An alternative ia to use tile laser 
ener1y to dee-pose a aetal-contatDlD& in& upos1ted on 
the surface, taea vasn avay tae nonmetallic ru1c..e. 

Aitnoui" tne tall fora aetal ftlu v1::a lover 
conii..ct1v1ty, tne process is stapler oecause it csoes 
not require a special cn....,er. Mltn process ea are 
under devei.opaent for repair of fault! aicroeleccrc:.a1c 
coaponents. '-aser vr1t1n1 ts too slow, aao cn.e 
depositecs -ta• e.:>o n.ip 111. S"esucance, to u1<e tile 
pt'ocess attractive ior ;>atterntDg entire cucu1ts. 
Anotner poss1D.e applic:~tton u co re;>au us1<s used u• 
.... ui, seauconductor e1ev1ces. 

Tne researCllers at al'! n.aeded a laser Vltn • ;iower 
of only u.2 watt• to dee-pose compGQDds eontalDlD& 
gold. Tile laser arcay uorully produces a b~oad bum, 
but tile la~ group focused 11: to vr1te gold l1na as 
a.all as l aicro-tres across. Tftey are 1nvest1g•ttni 
tk•e prospects for dcpo•tt1ng other •t•••· (?nu hrat 
appcated Ln "Nev :.'inti.st", .&.0ndoa, l i Decemcr l'101, 
tne weeltLy review of science and tecnaolo11Y) 

Cuo 1c aN diodes fuuct ion aa •eaiconductors 

D1oclca aade of cubic boron a1trl.clc that perfora 
the functton of aeaieoncluctor• at t•per•turu 11p t<> 
650" C a..,e been dnelopell by Clla .. ttoaal lnatttuta 
fol" la•urcn iD Inorga1uc Kateruls (JIIDtJ Japan. 
S1bcon •aatcoocloictor•, ua coaparison, do not wor" at 
teaperatures above 200° C. If alac:trode aatertaL• can 
ba csevelopeo co vitn•Caacl equally nip t•paratures, 
tn• cuo1c boron nitr1da diode• could be u•ad in tpace, 
nuclear reactor• and otner nosule eaviron•Dts. t:ie 
llillM naa u1d 1t v1U not att•pt to devai.op enc 
electrode aatertals alone. (C:.tracted froa cn .. 1ca1 
~· lo ""'°'ellllal" 191HJ 

Kign-praaurc r .. ctive evaparacioa. 

A process tnat produce• tn 10 h Lu of n •c-~-
t .. paratur• seaiconductora at lower proces1111.c 
ta•peratura and at lwar co•t ver•us ax1tc1ng aatnod• 
n ... oeen developeCI by en11nears at Cornall Un1v•r•1ty. 
tna nev tecnnique, called n11n-pre1aur• reactive 
•"•poration, usu t>uu of n isn-eneri::. e Lfctron• to 
evaporate yttrlu• aad Dar1u• 1n11de a 1uu C ~~a11>er 
hLLed wttn .:iicygan ac ll1&n prau11re. Copper, tne 
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•uperconductor 's tlura c:OQpoaent, u ..,,aporate<I from an 
electrically heated v1re. 1ne vapours ~epos1t, as a 
tnin fila of 'fttr1u111 tlarum copper <>JU<le, oa a 
subscrace of zircoaiu• ox10~ \wn1en costs .OOtJ.t 

10 per cent as -c:n as sttont1u• tltanate, tne 
substrate used tly otner resear.:nersJ. rne new 
ceamique's lover processLng tem;>eratures allov 
super-c:oaduct1n1 f1las to oe pro.wce<I ~n coaputer cn1ps 
vi.en less risi< of neat daaage to surrounaing 
co.poaents. A dr-acll to tne tecnn1.;ue 1s tnu it u 
i.nca.pat1ble vitll silicon substrates. l~1tracted froa 
Cllaic:al Wttlt, 2 December 19117' 

llev lli.10-speed c:nannd developed 

Los Al•-• llat1onal Lai>oratory l Los .Ua..,s, Ill) 
nu developed a hip-speed channel (ll:iCJ tnu aay 
c:aanp me -Y coaputers are designed, manufactured, 
and used before tne end of 19811. l!SC, vtnc:n u qu1c:il.ly 
becoei.ng a coapu ter industry s taadard, u a 
.....,.st-loolti.ng coaputer co ... n1cat1ons device tnat 
clr-tically speeds data Detveea coaputers. It v1U 
prwide a quantua lup in hov data u nandled by 
aaputer-intensive aaritets, suc:n as auto aad ,.erospace 
duip, Danking, insurance, 1Hdic1.ne, and oiL 
exploration. Io.~. Dig1.tal, aad Cray are aaong 
10 .. aufacturers of coaputers and related equii-ent 
alrudJ lftteruted in :ISC. :.Os AJ.aaos liatioaal 
Laboratory is n .. by tne Energy Deparaient of tne 
tllliversity of Cali.fora.a. (E1tracte~ from ilectranic 
Data Proc:euin1, 18 January 19iiii) 

!tstra '• 11.ISC duip yie:as a faster coatroller 

A reduc:cd-instruction-set-tlasea controller - tne 
llandivorlt of !latra Des 1gn Se:: conauctor Corri. and 
We1tes Corp. - can tie configure~ for to- <>r 12-oit 
operatioos and run at u;i to .. u 1a1.ll 1on instruc:nocu per 
secoad. It caa operate as ei~~er a full-fuactioa 
32-bit aritn•tic logic u!llt or as two separat .. lll-ait 
j\.&.Ut.. eacn v1tn its own reii.scer f1.~c •:it! euc~t•""1 
cn-el. 

On-c:hip featlll'eS, suet. as LnstructLon and data 
cac:nes, and tne ZiOL lnt-sl1ce-11aseo arc:nitecture mao<e 
tile cnip 25 to 50 per cent faster tnan c:ooapetu1ve 
devices a1aed at ce1111putac1.on-1ntens1ve appl1~at1~s Ln 
speecn procesSUli, rODoucs, expert systeu, and 
grapnic• vorit stauons. ol1tn cvo separate Ai.Us, 
incepr proc:eu in& power can De doua led in aany 
dedicated spplicaticxu co l\ear1y .:.o ••;• froci 2(1 :a1?•· 

The 2901-tlued re<1uc:e<1 i.ns true non set puys • "el 
role in executing a v1.<1e ran1e of ellDe<lded contro1 
appl1c:at1ons. In add1.tion to t1e1n1 ao•e to control its 
ovn 16- or 32-bit integer pacn, the processor also 
provide• direct parallel control over a com?anion 
S1Dgle- or double-precision l2• or o4-bic 
flost11Ag-pouit coprocessor fr0111 Wei tu, ot S..nl\yvale, 
Califoroia. Replacing over :.o incagrated circ1nts in a 
c-•tiODal deaip, sucn a tvo-clnp c-1nation can 
delivar a SO-n• tvo-sta1e pipeline or a 2S-na per 
fetc:n/eucuu operation. 

?ha combination of an aclVanccd o'.a-,_ QIO;i riracus 
and oo-cnip cacne •aory g1vu tne cnip ita speed and 
IUll' level of 111tagrauon. The controller, ..ni.:n is 

called the Cnru, for controlicr hava.n& reauc:cd 
i.llstruction set, incorporatc1 2Sb vords of 911-bit-vide 
cac:n~aory to reduce ti .. dclay1 as1ociatcd w1cn 
off-cnip ic1truction cache and 2 ICbycu of on-cnip data 
cacna to provide •craccn pad ceaory or extended 
naitter hle 1pace. 

Also sdvanca.ng perforiwnce arc enc proprietary 
Fait !ti;• tnat a1low1 simultaneous an~ local ace••• of 
instruction• and <Sat•, a two·• ta&• fuc:n/exccute 
pipeline, and parallel data patn1. Avai1a11le now in 
••pl• quantit1u, tne Cnru sells !or •~d\J Lii 

l,OOO•piece quantities in eitner a 1tand-aLone L~u-?•n 
jMICC•I•, or pac:•a1ed w1tn • '"-ltti< c:oproceuor in • 
•ingl• l.:.4-1ead p1n-1rid array. 

in aaduioa to tne 1.11scrucu.oa and Gata ca.:nu, 
tne Car lS auo incorporates a l•-tlit a1crosequ-cer, 
tnree address generators cOClSat1.111 of cvo 1b-o1t ai.lis 
and a lo-t11t address counter,•• vell as a nuilt-1n 
l.l-t11t barrel rotator "'uc:n can s1uft it• c-t-ts 
l byte in a slft~le-c:loc1t cycle. 

fac CnCLS 's r-educed 1nst.ruCClOG. Stt CODSl.SC.S 
aaualy of 'lb-nit uastructioa voros t11ree u-s c.ne 
v1dtn of c.,.penuve J2-tit designs. It •ll-• tile 
aany parallel tasu to e·..ecute 1.11 just OAe uiscrucc1.oa, 
and tne aicrocooe •tructu-:e b-U tllrt"'1pput io eaa 
cycle. Also eli.awated u tne need for a deep 
pipellfte, vtl.Lc:n u replaced viell otner perfor•nce
or1.1t11ted ci.rcu1try, •uc:o u ac&vanc:ed cacoiia1. 

Aootner speed c.nnmc:cr u tile Caris'• uite,raci.on 
of DOtD data ..ad UlStruCtlOD UCAU. •ere moat 
coaplex- or reduced-instructi.oa-set proce•aors 
uacorporate oaly tne data c:acoe. rry coata101Dg me 
instructioas -st li.ILely to be a.:ceasu oa aay 11v
fetc:a, tne ,,n-c:ni.p uiatructi.oo came ebalAatH tne 
typical tiae delays of 100 ns or -re associated witn 
an off-c:nip c:ac:ne. iobat -es uau possuile u !fa era'• 
aru-c:ooserving advuc:cd 0.8-r"' QIQS proc:cu. 
l Ea tr acted froa <:iectrGGi.c:s, it Feoruary 1Y88, copyr1..,.t 
i.90., HcGrav-!:li.U Inc:., ail ri.gnts reservu) 

Siiia~~ paver tecnnologir 

Ille exc:Lte•nt surrounding tile development of 
semcoacluctor "1DtelL1gmce" wer tne last c:m years 
nu focused on aicroproc:cssor• and on tac ocner 
large-scale-integrat»on (LSI) "logic" circui.ts. Tnu 
naa di.vertcd -CA uaterut -•'! fraaa corrupoadUl& 
deve1oi-ents in jlOVet 1ea1c:onductors - tnose capaale of 
prov1dU1i electrical outl"lts large mougn to u1ve sucn 
rul-vorld ckv1ces s11co as -tor•, •olmoids, l-p• 
etc. for a~ 1 :ne rapid 1apraveaect.a ia tne 1r tecnai.c.~l 

s;>tcific:ation over tile last fev years, tl>ese power 
se:u.coaau~~ors n&ve lo11cally re .. ineG aore or less •t 

cne Level ot ind1v idual transistors, as opposed co tne 
JOU ,WU or aore traas is tors c:iat io co ..-e up toe 
"1nteil1gent" L.SI losic dev1.ccs. 

All tnu u cnaag1n1, tnanits to a new dcvelopaent 
1n semc:on<lu"'tor design tnat nas 11eco1111t common.y •no-..n 
as "••rt pover". As tne result ot new seaic:on<SUctor 
faDnca tion ;>roc:esses, • s 1ni1'" 10te1ra• !d c irc:uit can 
nov coor:iine ootn tne ainute transutor of tne ;.:il 
Logic devices and tne more -..scu1ar ii°' tr-naocsl J.Ri 
transistors typical of pover seaiconduc: ora, so 
providin& Dotn lo11c.1L and p-er-naadli.n~ t..occions 
v1thlll tne •~• "c:n1p". •ecauae oi tnu tne new smart 
pover devices cm, at • a1:11-, 1rutly rec:uce tne 
n....,er of integrated circuits needed to perfora typical 
mgi.,eerlft& fuac:tloas. Myood ,;nu, DCllleYer, cne Dew 
••rt devices aho open up toe opP<ir ".Un icy for 
ell&L11eer111& ClUipers CO deveiO;> ft'!V for• of 
cng1naeri.n1 •y•t•• based around c:ie devices' 
"10ceLhgmc" povcr-naadl101 c:apaoiL1ties. 

Tne first of tnase ••re povar O.v1c:a1 are now 
coa1111 Lnto practical use. llot surpruJ.Rgly, tnH• 
initial ••rt pover products and the appL1cation1 io 
vn1cn tney are being eaploitad are ralsc1vely 
11Dc-phc:atad, vita voltage regulatioa aod tAer .. L 
procactiOA bung typical auapL... Tnu relative 
s1aphcity 1nouLd not dis"'iae cne fact, nowaver, tnat 
even th• current ... rt power •ea1conauc:tor fabrication 
proces1e1 are capa11le of prov1duig c:or.sidcraoLy more 
"intalligenc•" on ••en ... rt povcr cnip cnan nen tne 
-•t advanced of to4ay'1 appLicat1.an1 can u1e. in 
otner words, tne real lialtaUOC\ on en• 1opnucicatLon 
of wen current aun power proaucta lie• not ao .. cn 
vitnl.11 tn• dCYLCCS tn-clv .. ~ .. t ~Utllde - 1.n tn• 
at1i~1ty of eaginccrU\g deuil"ert to••• f1>LL 11se of 
a .. r t pover Ln te • L igencc. 

Wncn u1ed to iaple•nt •peciric for• of •?Seel ano 
?OILtLon control, pcrt1cula~Ly witn electric aotor1, 
tn• riotentLu of ••art riovcr elev icH u even &reat•r. 
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Wita very lLt~le practLcal ltatt to tne ...,,r~e o! 
on-clup "illtell L1ence" that call be a.so:e<I to current 
smart power devices, coaplei co.~trol i..ncttons can 
readily be suppor~d. For eiaapie, a stcroprocessor 
coatrollu c ... siaply transrit to .a bus-oased s.art 
pover device bocn tile requue<I itn.al out;>ut v.:i~t.a~ .ano 

. cne required rate of Cllat1,e, le.avtn1 cne <levt.:e to 
coatrol tile overall cn'""it LR output .accordLn&ly. ~ven 

vitb siaple open-loop cootrol oi cne Load, cnu 1und of 
.approacll is capable of const<ler.able sopnuucatLon. 

llaere cloae4-loop lead control is prowuaed, by 
fndin& back tacll-ter or ocner sensor outputs 
directly to tile sMrt pcwer device itself. -re coaplei 
alld ev .. full PlD control ts also posstble - v1ui orly 
n.isn-lnel involvement be tag req.auec fr- cn.e aystea '• 
microprocessor, vbich is thereiore freed frOD all 
involv-t vicn me coatrol loop itself. 

Given c.arrent developments in explo1u.ng 
aicro.lectronic. "1:ltell i&ea.:e·•, noveve.r, iu ll 
closed-loop coatrol can increasingly be provided 
vitbout tbe need for separate tr ... sducer taputs. "l' 
malysing me instant.aneous c..rreats flovtag tnrou&I' 
tile load, aaarc power controllers w1t11. .appropriate 
on-cllip pro&"<"•-ing can tac:re.s tnilY netecc load 
responses. ta&en furcner, tnu c.an develop tnco 
c-plell "signa~ure .analysis" of .a lo;ad 's Cll.&r.actertsttc 
or?ratiDg conaic1ons, ~ 11cn can also De used ~o detect 
and rupood to tncipieat lo .. .: failures. 

One of cne utn li.ait.attons of sa.an pover 
produces is tD.at cne saart ?Over m.anut.acturer1 are 
subject to tne probleC1 of ".application speciftcuy". 
llec:a,..e of tnair nature, aost potallti.al s ... rc power 
applic:atioos require <1evLces en.at ace aore or Less 
speciffc: to tba particul.ar ~tnd of .applic.ation under 
CODaideracion, alld the 90re complei tne functton the 
smart pover device is requirea to perform tne more 
specific to tile tndividu.al .appl1c:.at1on Us '1esLgn u 
liir.ely to be. Only cne stC1plest soi.rt pover 
.applic.ationa, cnerefore, s.acn .as volt.age reg~Latton .and 
tnarlDl protection, are l1£el)' coo~ WL<lely appltc.able 
enoup co gener.ace tne "oluae Clea.an.: tnat :Jl.&llU 

low-cost production of any se:1conci..ccoc ~vtce 
co:mcrcially practical. tne emergence of more complex 
smart power devices on tac ,enera• :a.ar~et is cnerefore 
lLitely to be delayed unttl tnLs proole: receives iOme 

affecti•e solution. 

One solution to en u pre:> lem, anol t:>e one t:'la t ts 

bein1 most actively pursuea :>? tne semLconduc:or 
unu.farturer1, Ls tn~ scunu~4t1on o: n.e·.1 mass =aritccs 
for more complex smart power devLces. rn~r• may ~e 
so .. acope for tnLS in enc consuiaer-electron1cs .aaro<et, 
i>ut c:Ae real key m.ari.et for future sma:-c pover 
developments is undouot~dly cnac for automottve 
elactrllllics. Already, practLcally all enc llYJOC 
semiconductor manufacturer•, often in collaoor.at1on 
witb tlla Mjor VehLCla manufacturers, are develop1.11, 
Vhole r•ps of "•aart power" products des igr.ed for tna 
oav 1•erat1oa of ••·to.,t1vc-electron1c •y•t••. tna•• 
nev product•, nc.arly all of Vh1c:il arc i>ased on ncv 
daaip• of in-car bus, tnclud• contcoHers fo:- vcruclc 
ligllt•, •olenoida for engine control, aocors for 
ancillary function• etc. tf .anc wnen sucn product• 
coaa into wideaprsad use foe n.., c.ar prodvc:tion, tncy 
and their adaptat1ona •r• ltilely to t>ecome Wtdaly 
avaLlabl• for more general da•Lgn appL1cationa at 
extremely attractive prLces. 

Aootner alternattve to tne "appl Lcation 
s;iecificLty" problem auo'1ated 111cn ..,,art power 
devices u to adopt sciatcone1uctor des isn tecnn1que1 
tnat allow Wftat are cffcct1vely applLCatton·1pecdLc 
devices to be pro<1uccC1 cconoia1cally in sm.all volumes. 

!ypLcal tcchn1quu tnat are uready l>eLn' used 1n 
tnc s•• power held 1ncluae tne use 01 1tandard·ce1~ 

11brari .. to allov a dHiiJ11er to customue f.,.nctions on 
the final ••rt power cn1p from a ii:>rary of standard 
off er ing•. 

::.eouc.:iaoluct-1: tn<lus try ft1ures eat~uce tnat sma:-: 
povec sales v1il oc vetl tnto tne ;5 i. o tll 1on/ year r mge 
by the earlr i•hvs, "'hen u goocs oevs not ocuir ~or tne 
.. n~f•cturers of the new ... rt power de~1ces out a~ao 
for all tne en,taetrllll dai&"lera "110 vtll oe aoi.e to 
eiplott tnea ,, •d<1 a vnole nev flexioilLty to tnctr 
nev aesLps. ios1<1e engtneer mg system, tn tna car, 
in tne factory .and even in tne Dom, tnu nev era of 
flexl.bi.e, lov-cost &44 &Dowe &ll Ntntelligent" 
electrtcal pover n.,dllllg v1ll ~e s .. rt power 
teCllRololJ' one of tile ~t far-reacallll en1meer 1111 
dc•elo .... nts of cn.e 1990s aad beyond. lExtracted fr
Engineer mg, llovellber l•H7) 

Specl.al met.als tn electrontcS 

aeyond t"e co..,n cono».ctors, a Dancsful ot 
eipeas 1vc aetals poss us •recial 1-ropert1es en.at are 
tndtspens.able to pro1ress in electronics. tnese 
apec:i.al -t•is ftnd applicacton tn optical. as vell .as 
electronic: oeviccs at r..-.ateral purities as n11n .as 
')').')CJ') per cent or a1per. The demand for mese 
elements .aa<I tneir compounda is linkeo directly to tne 
aovmceaent of electrontc• teCADolo&y across a broaa 
spec:tr ... · 

t.antaium: doainanc electrooe 

Tant.alum u used to make ntp-quallty, compact 
electrolytic capacitors - aa applic•tLOO c.~at amounts 
to half the free vorld'a amaual de:und for t.azO). 
C.arbtde cutt1.111 toou, cac-:ncu tank ltntnp, .ad 
rugn-temperat.,re .alloys are ocner maJor tant.aiwa 
aarar.ets. 

Stnterec eicctroaes 

toe tantalum electrode is aacae of SLntered 
povcer. !ne total surface area is anodue<I, and r.ne 
rem.a1n1n1 space in tnc ntply porous amterea t>ooy is 
fLllecs w1tn !'Inv~. Current tecan1caL efforts iocus on 
pr0<1Uc1ng cane.alum povcaers vitn tna ruil'est 5urfac:e 
.area vnile opttm1%tni pnyaical properties tnat per!Al.t a 
lov s tntereo aenstty (nign poros tty). 

!nere 1s .acttve competition to produce povdcr• 
en.at oEfer ever-ntgner volui. cffLciency (surface .are.al 
coaotne<I w1tn pnys :c.al properttet that .allov 
nLirrvoLume pro<luctton at low ftnLsnec dens1t7. 
!ant.alum povaer• usually nave turf.ace .areas on tnc 
occer of u ... rv.t> .;, (aC:rl, but tne industry 
caescr ioes t:>e a.acer al in tac• of elcctr tc:ai. 
performance in units of CV /i. 

Since anodUe<I hLa tnic~ness H a fuact1on of enc 
volt.age usea, .anc c:apac1tancc v.ariu inversely witn 
tnLuness (aaJ.1n; the product of capacitance and 
.aGO<IJ.:tng volt.a1e relatively conatant), cvt,, prov1<1a• 
•a•y cocparuon of tantalum pov<ler perforaanu. 
Tantalum pcw<ler• woried at l ,UllO CV/1 Lil L9~. out tnu 
incruaad co lo,000 tn 1970, and to 10,000 Lil 1911\l. 
Toclay, dav1cea are produced LIS vol..- at 12,uOU to 
l~,oou, VLtn r•por~d product1on above 20,oou CV/g. 

Eff icicnt use of expenaLvc tantalum u tna w.•y t•: 
e ffect1va c.om;iaei ti.on witn lovar"'Coat c:apac1toc 
m&Ul"tala. '.:':ie ~raaat~c: rccuctioa Lil ave'l'aga anode 
<H:.""t tnat na• taar.n pLaca reflects tna use of n•in•,· 
CV povdert and in~rca•LA& produ~~•~n or amal~~r 
~~pacitor rati.n&•· 

!antalUll •·'"' n100: .. ~ 01<1'111 ac:i:.c:c;ns rv tnc 
aa!103 uacd •• a :c~am.c capa:.:or 1n<ulato~ rcd~ce 

device t•t11P''l'arurc dapendr,<.a oa!i().1 :ute,vlt, •• 
u•cd tn tne Kl.C• .au •:&~••C•d1r f tn i111~on •~Ce. 

T•nta~uc, nJ.OOliJ•, t~n1.:.c.en, and leat. tJJ'lde• a!'e 
co1111i.n•d to pro<iuc• rclax•'>f ~·~lectnc :Mt• ·al.• aac 
cer•mic capac1t~r1. T~~•• ~ar:•L•~••, niOD~~••~ or 
tung1utc1 nave• ;>•~<"ol>.i;c -::yatAI •tC'1C.t..1rc, arl•.I c•n 
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be Uilored to 8peCl fie Chee.JS. fllue :U t"r lAlS -> t :er 
tll.&fl ch.electric ~onstan:.s t~l,uUJ-!U,~UuJ co•p.ared :.o 
aariO], and offer ~eccer volu~ eft•c•en~y. 

Crystal" •re- ?ro'2.u~~d o~ r~.1cc.1.n,; :-&>~) ~n.J 

:.izCO}, and pulllllg a Sllli>l" =ryst.al \.;:ocnrus .. • 
•thod). rod.ay, 75"'"3:l (j ln.) .Jlole>eter crystals ar .. 
standard. Ol.afers are =ut .onJ ;>->l•sne.i oy convent•on.al 
.ethoda. Circvit• or ...,t.all•c transaucers .are 
deposited on the wafer surtace. ln a p•ezo funct1on, 
the electric.al input u transfor•d •nto pnysic.al 
activicy ill the crystal, tnen trans formed 1>.acw. :a.nto 
electrtcity at i:ne output, prov~d•ng a sLgn.ai delay, a 
frequency chanp, frequency t tl ter tng, ~ "c • 

LiraOj n.as better ceoiperature st.ab•l•ty, but 
LilibO] is las expensive .and gener.ally more 
efficient. A.s sucn, Lillb03 t.aces an exciting future 
H datp engineers oevelop aew cucults cnat exploit 
its properties. ~xides tor ~n1s use ~•;:~ tignc 
specifications on pur icy ano pays i.:.ai proper ties. 

Yttrium also rias 11allleO attention of late as me 
80St popular rare ear:.-. .,f several sultaole for use •ri 
tne a.av ox.i.de ~cram.c su?ercoa.~ccors. The most 
celebrated compound is Yb.a~Cu307...,., out it 1s too 
early to tell "'u:mer tnu appllcauoo will de-nd 
large quantities of yttriu::i. 

Gallium and ladium fer cne nev d"ctronics 

Gallium ar•m1de and ?"os;in1de contlf'l.ie to snow 
impraaive growth. Free-world consumption of 
nigh-purity gallium is now .i:iout 50 tons per year. ::.Oe 
in 1995 is forecast at 500 t.J l ,IJUu tens per ye.ar, a 
broad raage tha: depends lariely on cne speed wun 
Which computers incorporate nev nign-performance 
electronic devices coat use galllulll arsenide. 

Comeuter adv.ant.ages 

Of tne compound sem1con'1u~tors, GaAs is anoer tn" 
.o•t intense developme~t ~s • !ancts.on~l :nater1a1 !or 
transistors ano integrated ~•rcu1ts \L.;s). GaAs lCs 
operate f~ater en•~ silicon co::sponents, and are 
"rad1at1oa nard" (res1stan.c co damage from 1on1z1ng 
radiation) - an oov101a advantag• in milnary systems. 

Semiconductor compounds conta1n•ng &allium appear 
to nave a hrm base for fotu:e &rowen, w1cn a large 
rortion of tne wor~ in Jap.an. Gallium ll a 1>y-pro.:Uct 
of tne alumlaium industrv, ano arsenic uiually u f:>und 
in copper and :nnc oru. Scrap utilization u s im•iar 
to tllat of silicon (and earl•er, ieraaaniuml, so tnat an 
active Ga.Aa scrap recycle ausine;s ex•sts. 

AT&r bell L.aboratories u now taliung of computers 
tnat proce1s information by pnotons rather man 
elec:trons. This vill g•ve ooviou1 .ncreases la 
operation apeeds. Ga.Aa ad AlGa.Aa are report.ad to be 
suitable for SEEDS (1elf electro-optic effect dev1cesJ, 
or "optical transistors". Tr.ue devices would ht in 
well with 1ignal transmission via fibre optic caoles. 
Technical competition between ?"aton1c:s and electronic• 
u accelerating. 

llapecic bubbles 

Oxide• of gallium and gadolinium are u1ed to 
produce 1ingle crystals of gadolinium gallium garnet 
(c.;c) for "bubble memories". Tnese devices, wruch 
1core information in tlny magnetic domains or 
"bubbles", are "non-vol•t1.l.e'' 1n cnac tne 1nfortut1.on 
they contain u not lost during a powu failure. 

~ cry1tals, pulled vert1c:a••1 from an 1r•dium 
crucible, are ground, cut 1nco wafers, lapped, end 
poluhed. Tne •mall :11a&net1.: ~oma1ns reude in • l•1e: 
of 1elecced rate eartns formed oy l 1qu1<1 i"'ase epitaxy 
(LPE). Oddly, enc nign-pur1ty gallium ac.ld• required 
is produced by enc nydroiys•• of re~ry1tall1zcd gallium 
metal. Typicdly, tll• Ga2·.JJ used LS H.H per cent 
pure. 

Element.a L ,,.r: .. n i11m fl nos its caa Jar use u1 
&.ntrarea v1ndovs. ~r .. n1u• ~as re1ac1vely n1cn 
tran~p.arency t~ lon&-..avelen&tn lafrared (II co l"f"'J, 
~ad LS cne preterrec& w1.11dov t~r devices or ayatems 
seeic. ing v.arm DOdlltS, 1ntern.a1-com»usc1oa. eagi.ne 
cmausts, etc., were tne te&Feratures are below )u!J • ~ 
(i\JU 

0

F>. S1l1coo u uaefal tor v10clov1 .at r..O nut, 
s.uc:n ~s Jltt-englfte exna-.&Sts, etc. TD.ese vmGova, cne 
maJOr market for cne ger .. nium ind.ietry, are 
polycrystalllae v1th large grala sue. 

Tellurium; active coap>ne:a.t in paas1ve sensors 

!hllt&ry hut-•eei<lag ayste• requue a 
pnocovoltaic element, and tellurium plays an i:port.ant 
role 10 me compound s-1c:onductors used for thu 
purpose. Tne pnocovolu1c ei.-nt, c:oo .. eo by i.tquio 
nitrogen in .a vacuum envelope, receives 111frare4 
racLiation tnrougn a germanuim optical system. 
Photovoltaic matertah used 10clude Pl>Sote, ln:ib, 
tigC4Te, .and otAers. Coas1mpuon of ttgCdre lcalleo 
llCT) , tne 90s t popular for en u use, nas grown to 
several tons per year. (..,.tracted from AdYanced 
11.aterials and Pro~esses lac. !letal Pro;':"ess, 
l'iovemDer l':lli n 

Tne last few year oave vicnes1ed an explosive 
lac::-ease lO tne sopn1•t1c.acion of process cootro• 
tecnniques used in wafer process lag. 

Major investmenUI 1n equi;:aea.t development, 
traditionally directed towaro lmprovemmts in 
water processini equ1i-ent, are incru••ngly go10g 
•nto development of laltrumentatlon for oec:er ways 
at mon1cor1n11 and controll1n11 wafe':"-processlag 
prociuct1on. 

Tnc rusons for en u tren.i are rooteli in tlotn 
econoCJ..cs and tccnnclogy-;. process concrol 1• 
cost-ef fect•ve oecause it •ncre.ases device yields 
and pedoraaan.:e. le also ena:iles se .. canductor 
manufacturers to produce .1re complex •ntegrated 
c.1rcu1c.s tna.t, in curn 1 rec ~ire more pro~es• control. 

Engineering avarene .!. 

Ioday, sem1co:iductor eniineers nave a &roving 
bst of tecnn1ques, moet avaiLaole la :om1t-.rc1al 
instruments, co test or measure many of enc 1mporunt 
process control cnaraccer1•tica 10 wafer produc:<on. 

Tne cno1ce of cnaracteruuc• to 1110nltor is tlase.l 
on need, correlation, t1ael1De&a and coat1. Process 
control cnaracterutica cnat fluctuate excessively m1ut 
be mo:atored, and if cne causu of cnese fl11c:cuation;-
are known, cne variable& cauaU.g tne fluctuacions 
anould be mon1toreo aleo. 

.la 1e11l1c:onductor dev1caa bec:ome 1110re compux, 
tne wafer procualDg requued tor tneir production 
Deccme1 mre 1en1icive to variation• and a v1dec 
variety of proceaa cootrol Character1et1ca iw1t be 
mn.tored. Tnu incrU&lag aenaiuv1ty to process 
variations u enc primary forca benind th• 1ncruaed 
u1e of pro•e•• control evo1v1D& UI 1etU.canductor 
m.anufacturing today. 

For cne process engineer, it v1ll beco .. 
1ncreas lll;ily important to Know :iov eacn oi tn• 
tecnn1ques ot in-proceu Celt and aeaaur-nc 
Charac:ceruuca and cacnn1quu can <>e u1ed 1110at 
effecu:ely. 

for eumple, IODI ptuceu cnaracter u tLCC are 
lmpu~ticaL to meuure directly, _lll, it necu1ary to 
man itor a secondary c:naracter u tic tn•t nas Deen 1nown 
co .:or:e&ate w1cn tn• deured one. Tne niih•r cne 
degree of correlac1on, trie lllOr• u1eful tn• 11JOnitore<1 
cnaracterucLC 11 ••a ••n• of concrolLLn& cne process. 
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ti--cO<lsuau1g proce.:ures. or :ests a<;utri.ns 
lenir~~ data a.naiys~s. 01~~: Jr ~s~=~L :or s~tt•nK u? 
:iev processes or for tro..::i•~-snoonn.; exucing oaes, 
out cney •re :iaraly ;>r•ct1..;~:. :~r .:..)ctr..>~ l. L:t' ;»rocesses 
tnac need rapid feedo•c~. C.ac:?Uter1;~'1 ~~ta 4n~i~s1s 

nas mde tecnniq"es suc:i as res t<lu;al 6'15 •nalys 1s lW.C'.l 
;>race 1.cal for rea L-c L:Dit pr.Jcess con tr.J.1. ~lt:ter 

tecttnLques, su.cn as automte'1 :ae~surl?ment ot cr1t1c.1.L 
d1aensioas lCDs} ana :1Lm tnlc~n~ss, •1tn~ubn st1L1 ngt 
fast m.augn fa?' real-ti.me i;ontrol. nave oeen u.de 
vastly -re effective oy snorteni..,, delay umu and Dy 
aalti.n& luger s-ple su:es ;onctical. 

Coat-to-bmefu relat1onsn1p is tlle final 
detera.i.nant in ~noasi.ng particular 1n-?rocess control 
tec.'\niqua. Wiien clloos ing ~etveen tecnn1ques v1tn 
lite le di ffermce in effectiveness, lt ,mer ally ....,es 
•ease to use the less ex;oens1ve metnod. 

Uatil recmtly, tllere were so many poorly 
controlled processes in sem1;on<luctor manufacturing 
CAat it vu often fruitless to control parucui.ar 
proceu c:Aaracter is tics t'>O c1gn tly. Tne s .. ll 
added benefit would Jult ')e lost aaons otller 
poorl:- controlled cnaracceruucs. Due "•tn 
videspread improvements 1mpleaented in tne last 
fev year•, tne elia1natilln of saall ind.iv1aual 
error• becomes more beneficial. In a poorly 
control Led proces1, a few improvements do not neq1 
aucn, but in a well-controlled pro:ess, a few small 
error a can ca.use 11a1cn narc. 

Currmt developments in in-process wafer test and 
measurement appear to be neaded in tne risnt 
direccian. Increased aut.,mat1on, ecpnas1.s :tn 
operatiOGal cleaoliness and tne ao111cy to monitor a 
1rcw111g numiler of cnaracterisucs alL oode well for 
•etiAg future requirements. 

lo the future, real ume direct ieedbaco< o t 
process control data will al'"" t~e Ln~ust<y to ou~e 
truly effecciv• use oi jlro.:ess mon1t.,rrn~. lt is not 
necessary. aod mignt not o" des1rao;.,, "'' ":1:1plement 
total interac.t1ve control ~f an en:.~re ~nu:acct.iring 

operation. Real time f~ed~a;K c•:., an<l snould, ~e 
implemented in saalL stejls. ~c:. o: tne nardware and 
software require<l to oeg1:i tne cas" u alre.aay 
ava1laole. 

Kore extai.1ve use 1.1tli oe: m.aae of proces• 
modeling. So• of tne most ;r•t1;.a; controls required 
today are the result of our own Lac~ .>t nex1ouny in 
tlle way ve define processes. 1nrougn 1110re intelligent 
1o1te of models, we cou~~ m.-:1nt3•n ?rocess oalance wn1ie 
aUoving specific para•ter• to drift tnrougn wider 
ranees than can curently oc tolerateG. 

M tile aeeds for nev jlrocess mon1torinii tools 
b<co• recogn1~ed, equ1pme~t vendors will continue 
to •upply them. Kovever, Detter coa111un1cat1ons 
bat~·.a vendor• aad usere could significantly 
sllortao tlla lead ri• for tnHe nav products. Too 
often there are probleu Loo~1ni ior solution• 
Wllila, •i-ltanaously, new tec:nniquou are going in 
searc:I\ of applications. !ecnnic:aL and trade 
orpnuations snou1:2 devote soce degree of ongoing 
effort tovard• identifying tne ~111d1 o: tools tn .. t 
ara l'lae<lad and trying to matcn tllose neeclt v1c11 
potential 1olut1ons. 

Procase c:ontrol function• w1L1 beco111e more close•y 
intagratad witn aanufactur ing P' oc:uses. Eventually, 
tl\a dist1nct1on between tne two will be;;1n to fade and 
1t will becom d1tf~:ult to se?ar.ate one fr» t11e 

otnar. Ila are 1t1ll M loniway troanav111g processes 
tllat con trot tllemelvu, ~uc future trencu wiL L almost 
certainly be in tnat d1rec:t1on. U:.xtrac:tecl w1cn 
parau11on from Sei:uc:onduc:t.>r lntcrnac1onaL i'W;u1ne, 
January l98D, copyr1~nt r~oo oy Canners ?uolUl\lhi Co., 
Du i'la incH, L l. USA! 

li1cn c.n4t se:au.c:onauctor aar1tet. re:covermg, aear -_'i 
ail lC ;>ac:1ta'" •Yi",. wu! experience ,rovtn cnrO\lgn tne 
Dalancc ot enc l~~Os lsee taD<e)~ PaCJLages vitn 
)ID pins snou1d grov at a ..nit rate>jJ jler c:ent 
compoun~~d artnu~lly. Pla&tlc aQd ~er&J:Uc dual ln-li.ne 
paclla,es "'l'' '""per ience 11>derate ,rovtll tnroo~"' l'J1", 
~tlil accountLng for near!y cnree-quarters of ali lC 
pac1ta1es ·, on tne otner nana, 1aall ouu ine 1.11tegrated 
cucu1ts \SOlCsl, plastic leaded cnip carr1,.rs li'i..:CsJ, 
plastic quac flat pac1<1 (PQfPs), plastic p111 iUd 
arrays (l'PIM\sl and cer-1c ci.ip carriers vill all 
experience grovc:n races frna 2 7-iu per cent annually. 

Surface 11>untaole lC pacltage• 111ould, a: last, 
e1per1mce P"mo:aenal grovtn, acn1eving lb jler ;:eot of 
toe total lC ;>ac1tagee by l'j90 {a DZ pe: cent CAI.Oil). 
Tnis grovtn will oe fueled primarily by SOlCs for 
28 pins ano Delov, PLCC1 for pin counts froaa lll-0., and 
PQFl's for 0 .. -10.. pins, and Dy tape autolllilted i:Joncani 
( tAD i &Dove 111'+ pllll. wilv 111g leacs will COCltlllue to 
be t1.e 11>st popular aurface -unt conflprau.oa 
{11y 1':1':10, D2 per cent of total surface mount IC 
paCJt&f:'eS, compared to 10 per cent for 11 .r· lh..!~. 
Leadless pacllages vill decl1.11e in popularity. 

t.ole l. iiorldvide Integrated Circuit l'acitag1ng 
Trends 1990 vs 1935 

Total pac~aged lC 
(m1ll1ons ot units) 

l'ac1<age trends O'f pin 
(ZD l,.ads 
~3-oo Le~ds 

)bD !.eads 

P;;ic .. age sales by pin 
(';S •cads 
28-oo leads 
)Do leacs 

l~ '700 

count {: 
':17 .z:; 
l.i: 
u.1:. 

c.ount c: 
75: 
21: 
;:. 

!';~"age trends by jlaC1tage type 
?Ill.I' ' CUUJJ.Y '15. 7;, 
SOiC 2.J:;. 
~ .. cc .. P(Jt ~ u.J;; 
Ceramic en tjl carrun· u.;; 
flatjlaCK u.j:, ...... 0.1;; 
l.ltner • u .7 .. 

of total) 
9l.1• 
).7: 
u .... 

of tota.li 
.:.;:. 
, .. ,_. 
"--': 

lZ of total) 
7J.H 

l1L54 
4.2~ 

l. J; 
a. 2: 
0.7·.; 
l.); 

Com;>0·tnd 
annual &rovtn 
rate lCA.-1 

lU~ 

29:. 
.. 1~ 

-u ... : 
Ju:. 
.>u: 

).j.:t 

1 l. ;i:; 
110.2~ 

.. u j:, 
-7 .o:. 
? 7 .;: 
29.J: 

(Sources: ln•1gnt Onsite, losa Aaeoc1ate• and lnGy 
Elec troni c:e) 

(Extracted w1t11 ,,.rmu10n froa Sea1cond .. cr.or 
International Hagu10e, January l~ali, copy-:l'1't l.~dli oy 

Canners '"° ~ Ull Ul& Co.. Des I' 1a1ne1. u. lSA) 

L.1gnt aeasuru fut electronic c1rcuit1 

Ultrafast integrated circuits can produce 
al.ectncal pu!ta• tnat cannot be -uured ia 
conventional vays. tnu poses a prob la• tor aogioaere 
developing cne circ:u1tt. 

Now Janu llal.cliUnu of ATU Dall L.aooracor1u 1n 
llurrsy t11l L, llev Jersey nae found a •oluuon. ~· nu 
devised .an elec:tro-o?t1cal aeasure11111nt tec:nn:; .. e v1cn a 
ru0Lut1on oi u.l pi<.:ae :ond - tnat u a ' .'1red tu~es 
futer en.an tne 1aaplln1 <>•-·. · .,.,, w1oa.y useG 
for fa1t electrical aeasureaent1. 
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Valdmmiu takes aavantage o>f tne extremely nign 
apeeda of optical interactions. tie ;>laces a tlny 
litllium-tantalate crystal prC>t>e, 40 micrometers across 
at the tip, close to tne sur :'ace of tt>e integrated 
circuit. then he fires pulses of laser Light, eacn 
lasting 0.1 picoaeconds, tnrougn tne crystal. Tne tip 
ia coated to reflect tne pulses of laser lignt bacr. to 
a bign-a-.ed detector. Electric fields from 
tvo-dilHDS ional electrode structures on the integrateci 
circuit rise above the circuit plane, and pass tnrougn 
tile probe. These fields cnange the refract1ve inder. of 
the litbiua tantalate, and tnus alter now aach lignt ia 
reflected back to the detector. 

With the probe tip 20 aicromerers above a test 
circuit, Valclmanl5 measured e1ectrical pulses v1th a 
riset1ae of 0.3 picosecond. Tne laser l1"1t can be 
focused onto a S micrometer spot, allowing extremely 
precise meaaure...nts. 

Similar electro~pti.cal te:nn1ques nave been used 
to aeaaure electric fields before, but the application 
to integrated circul.ts is new. Most pr1.or optical 
aeosora of electrical he las nave measured b igll-voltage 
fielda that change comparatively slowly. 

llecause it does not depend on tne 1.nte&rated
circuit -terial, the ATioT technique can be used on 
circuits fabricated on difierent types of substrates. 
It alao needs access to only one side uf tne 1.ntegrated 
circ~it, ao it can probe ~Ot•fed circuits as vell as 
vafera. (Tnis first appeared in "New Sc1entut", 
Landon, 4 February 1900, tne wee.tly review of science 
and tecnnology) 

llev polymer films over versatile svitcn designs 

llev pico/pyroelectric polymer films are offering 
en1ineers nearly unl1m1teo versat1l1:y in switch 
desig11s, according to J.V. Cnat1gny and E. TOlll, botn of 
Pennvalt's (Pn1ladeipnia, ?Aj Kyna< ?.l!ZO F1l111 ilepc. 
The film, made of specially processed polyvinyi1C:ene 
fluoride snows t.'le n1gnes: piezoelectric anct 
pyroelectric activity of any ~no~n plastic so far. Tne 
hlm thus reacts to stress/strain or neat by proci11c1ng a 
volt•&• and conversely tne hlm responds co a voltage 
input vitn a mecnan1caL aefon:iati.on.. in recent year~, 
ma11y ingenious piezoelectr 1c switcn designs nave been 
unveiled. Tnl tecnnology can be applied v1tn variations 
1n dimension, 1ubatrates, metallization patterns ancl 
design concept•, tnus ~rin&1ng in new prociucts. 
(Extracted from Design ~ews, l3 ~ove:ioer l7d7) 

P•rallel lines converge 

Tne next generation of powerful 111perc0111pllters v1ll 
work by yokin& man:; m1croproceuor1 together and getting 
them to co~perate. Suen parallel Clllllpllting is an ictea 
wn911e ti• haa come. Dut it has proolems. Socie believe 
tlley can be overcome by b111lding up tne numbu of 
proce11ors 1lovly •~cl adding mor~ only after simpler 
des1pH have been maatered. O:ners vane to Jump 
1tr•i&ht to compllters v1tn tno11sand1 of p1rallel 
procea•ors. 

The principle behind parallelum u e111armingly 
1i.aple: tvo proce11or1 snould do • job twice 1s quickly 
Hone. Altnougn tni1 nolds true for 1i111ple :111<1 -
•uch a• adding up 1everal col1111111s of hgures at once -
computer pro1r11111 are nor so 1trr,igntforvard. Tney 
contain tnou1and1 of different tasks, 1nd tne re•11lt 
from one i1 often needed to flnun anocner. Tr11s 11 
vnere parallel comPllters run into trouole. Wnen one 
,roce11or needs to use anotner's result• it nas to t•lK 
to iu colleague, in order co c1i1cover wncn tnat result 
will be ready and wnere it will oc found. S..cn 
cn1t-chat bctwHn processors gets in enc w11y of tneir 
tuu. 

W1tn only a few proceuors co worry about it u 
easy enougn to div1de cne wor~ c1c1ily aniong tne~ so tn•t 
euc:n en• t cer u ml.t\unal. Du t ~• tn e nu mo t!r o f 
proceuors increau1, po L icin4 cne du u ion of lab >ur 
DecomH trickitr. After a certain point (utner 32 or 

04 processors, depenoing on cne Job) tne cnatter grows 
to a ct1n. Tne proceasors tnen spend •ore time tell10g 
eacn otner now iar tney nave got vitn tneu taa1 .. tnan 
t:-iey do solving tnea. lloat experts arsue tbat a 
successful parallel ucn ine needs a clever "coap1ler", 
vn1cn parcels out instructions to the proces1ora. Tne 
compiler can seek out section• of a prograa wn1cn can oe 
done without en it-chat between proces1or1. 

Tt>e UJority of utablisbed 1uperco•puters 
therefore vock vith a few nicb-poverect procea1ora. Of 
the Ill.I or so 1uperco•puter1 tnat could vork an different 
bits of tile sa•e sua in parallel, only one i1 l<nown t~ 

do 10. Tnat •• tne one responsible for oritain's 
•diwa-range veatner forecaats. Pernapa more do, o .. t 
tney are unknown. 

netter ano better coapilers are the 1trengtn of tne 
conservative approacn to parallelua. They vlll let new 
co•!'Uters run prc&r- tnat nave been deve. oped for olo 
macnilles, "paralleluing" u tney &O· Dllf aome 
anti-evolutiona:-y neretica predict a CL1.ll<11arian 
upneaval. They are the narbui1er• of the -.11.Vely 
parallel co•puter. 

Tnese nave more than 1,1.lllO proce1sors. As well as 
bemg too iond of cnit-chat, aas1:i.vely parallel mac:nines 
nave problems vitn memory. Proce11illg power and memory 
ue usually kept separate and connected Dy a ''bus". 
Wnen information 11 required, tne p1oce1sor 111111K>n1 it 
along tne bus. Wien tnousanos of proces1or1 clamouring 
for attention, the bus clogs up and the -cbine grinds 
exceedlllgly slow. 

Tne problems may be 1olved by tvo -ss1vely 
parallel macnines, tne Distri.Duted Array Processor (DA?) 
Du1l ~ by Active Memory Tecnnology based in Reading, 
&!gland, and tne Connection Hacnine b11il t by Tn1.D1t10g 
Haen ines from Ka11acnusetts. Tnese have l ,024 and 
b5 ,5lb modest proc:essors, respectively. 

ln tne massively parallel macni.nes, eacn area is 

cne respons1b1l:i.ty of one processor wicn its ovn private 
memory. lts ne1gnboura will be reaponsit>le for tne 
ad;oin1ng bits - so eacn procesaor can f10d out vnat i: 
needs to Know ;ust by talking to it• neignbours. Tn1s 
u qu1c1<er a:io quieter tnan snouting to procea1or1 on 
tne otner s1oe of enc compllter. Many natural pro.:esses 
c:an be niappeci on to a parallel cnaapu,er in tnu way. 

Tne o tner er ic1< tney use u to ta1<e a Leason from 
parade-ground 01sc1pline. ln a OAP or a Connection 
!lacnine a master proceHor broadcasts tne 1a• 
instruction to all its troops at once. Wnen everybooy 
nas fin1' .ed tneir auu, tne next comuno is oellowed. 
So cne processors ootn 1tay in step and know wnere tney 
ltand. 

tlowever, not 111 of matn-tic1 ia •• eaay. 
So•timH pro1ram1 rely on approxiutiona. la 1ucn 
probl- tnere will be •ome bits tnat need lot• of 
repeutions and •o•• eaay bit• coat require only• few. 
This mean• Chat th• 1peed of a maaaively parallel 
macnine will Da dater11110ed by tne apeais of tne alove1t 
proce1aor at eacn 1tep. 

Anotner way of bu1ldin1 larse parallel computer• 
appearad in tne early 1970s from Dr. Iann aarron, 
wori.in& at lN!IOS. He vaa worried lly tne co-.nicauon 
proble1111 tnat occur vnen nor-1 proce1•or• are n1tcneo 
in parallel, and aet out to oe1isn a cnip tnat would 
•et cnem - tne tranaputer. lt na• two advanta&••·· lts 
ovn store of memory, ano circuits th•t are d••ip1ed to 
cal~ co ocner cnipe. •Y silicon 1a,eroemain, it can 
receive four •••age• and 1end 011t four of iu ovn at 
tne same t1111e, vnile cor.tinui.na to COGlpllte. 

11&1ko, an fnalun company DHed in orutol, makH 
tn• Computing Surf•c•, 111ucn can oa htted v1tn any 
nulllller of tran1puter1. Floaun1 Point Sy1teu froa 
1eaverton, Oreaon, •arket1 • macni.ne tnat u1e1 ~,U9b of 
them. They ute more ul1con cnan tne Connecuoa Kacnllle 
or tne DAP - eacn traa1put•r na• to carry it1 ovn copy 
of 1t1 part of tna pro1r•• - Dllt tney can vor1< a.en 
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quicker because eacn pro..:ess~r LS sm~rt ~n\lU'n to •o~e 
on to its aexc tas• v1c.nou:: w.11tln.6 :o =-~ t.oL.i .. wnu.e 
ttle otner uc:n1nes •re SG."•re-!:'.&Sn i.n, rc~ru1ts. tne 
Com;iuting Surface is a co .... nJo squ•J. 

Programs vr1c.t~n for c.ntl!:se m.a~n1nes ..:.:an get r~sult:i 
as quic11.1y as a Cray ar.d at mucn Lons cost. ltost 
sCiencists im industry •nd un1vers1ttes, nowe~er. •re 
interested in solving rea• proolcms. not in aostract 
capabilities. Tncy na11c S?ent .. u years pcrl'oect1ni; 
progr- that run on Lrac1ltlona• macn ines. ·ro svucn 
over to .. 1sively parallel macnincs would require new 
progr-, Wien aignt 1nv0Lve years "f e1tpcrt 
revri.tlllg. The companies wno ma .. c mass1vely parallel 
UcbUIH say a svitcb u eas 1cr tnan people u11n1t. nut 
ency do not n&lle enc statt to cravu vitn encu .. ch10es 
and nelp cuacoaers .. nage tne transition irom olo to 
new. For acicntists, it u more tem11t ing to rely on tne 
clever :oapiler1 fouoo in conservative parallel .. cn1nes. 

Aa compilers Decome cleverer, c-putcrs snoulo 
become .ore parallel. Tncn tne massively parallel 
ucni.AH vill aprea:. out from the u nicnes in 
application• Yllerc conservative supercomputers arc not 
ao a trong, sucn aa i-ge processing. For the ne1tt f 1ve 
co ten years, tnc marl.et vi1. prooably be Cray's. Tnen 
tne real competition vill start. (Source~ The 
Economise, 6 February 191iol --

Dielectric failure detection 

A tecnniquc for detecting .iiclectric film faults in 
packaceo integrated circuits nas been devclopco Dy ILIA 
Inscru-U (Saoca Clara, California), a manufacturer of 
image 1yscems for the seouconauctor industry. 

Tiie new ~4cnnique comDincs optical 1Dlcroscopy, 
coaputer iugc processing tecnniques and nignt vuion 
tacnoology co 10spect and Locate defects a;sociateo vitn 
dielectric failures. Tne tccnnique u incor;iorated in 
enc iltlll leminion ID.lcroscopc :or muL,uayer inspection) 
•Y•tem, recently announcea oy 'ne comp.any. 

Accordi.Ag co Kl...A it nas previously oeen difficult 
co pinpoint tne exact location or tncse oielcctric 
defects wnich include·. proc:eu or s tru.;ture induceo 
oxide breakdown, rand.Om ta1Luri!s, ~J aam.a6e, L•tc:n-up 
coa.d1t1ona 1 saturated :rans~s:ors, impac~ 1~n1~at1on 4nd 
aleccroaigration voiding areas. Tnese defects can De 
located vitn the new tecnnique, typically witnin 
!i minutes or las• wicn ?rf!cuion ot .:_lf'm. 

Tile tecnnique cannot, nowever, detect spi~ed 
juoc:tM>OS, metal 1n~poly snores, ve-:y neavi.l.y 
damaged 01tide and any dececcs L1in& unoer e1ttrcmely wide 
metal layers. 

Ina b&slc function of toe tecnnique u to ioentify 
th• pllocon emua 10n auociatea wttn various modes ot 
alactrical teat. Some of these emus1ona are 10die&tive 
of davica fa1lur• by current leal(ag• tnrouan dieLactric 
uolat1on fi.lm .. cariaLs used in ~uiLd1ng Layered 
seaiconductor 1tructurcs. rne1e Layers COllllllOnly include 
silicon oxide Layers and pa11i11ation iayer1. Tne 
problaM are typ1cal l y re far red to as "oude rupture" 
and "junction bru~down". Nlotner obscrvaoLe proolem 11 
re farrad to a1 "hoc elactron e ffecr ·• that occurs wnan 
tranuator• ara 1witcnea. 

5LGce t.'I• flOII tecnn1que u spacific:.a1Ly tauored 
to detect certain typaa o: detects, it can find cnam 
•en faater than en• •cna•uc•• and con"cUH• prooing 
cacnniqua now used for des1.;~ .jeDu& •Dd ia1Lure 
analy1ia. Tne l!>l.'11 can oc ru11 ~1 • reuc1vuy unsKilled 
operacor and can typica1Ly pinpo1nt Jetacts w1tnin tvo 
co Ult aui.at••. If cne operator n•• no prior 
infor•tion concerning toe 1pe.;it1c area 01 tne defect, 
th• OUT u po1itioned so tnat toe entire die u 1nown 
vicn111 tne held of v1ev 01 tne caMra. At lX 
Mg111hcat1on, the operator can inspect a du sL1gncly 
l•r&er tnan l c:m x L c111. 

An.er ilnaing tnc "brignt spots" iD tne ucro 11icv 
ot tne d1e. tne operator caa zoom lD to a aes1.rec 
~ctect lat tne sclccteo u1nificati0Dl Dy 1iapl1 
?01nting to tnc Drignt spot in tDC over1ay 1uge. •itn 
tnis Lntor .. tion, failure ana1y1is engineers can locate 
tnc LC Lay.er -nd Octcr111nc tnc prooaole ;au•~ ot 
ta11urc Dy con$ulting enc coapositc layout of toe 
device tcstco. o\l.tcrnately, it .;ao De oeceraUlecl lf 
tnc failure is process ralatcd. (lcprl..D.tecl vitn 
~cra1ssion froa :>cm1cooductor internat1onal !la&a&inc, 
January 1~d6, copyrignc l~dd by Canners Publisn10g Co., 
Des Plaines, il. IJSA) 

Di-o tn10 hlas vere d1acus1co u1 aeveral 
papers presented at enc recent lta~erials ilcscarcn 
Society Fall !¥et in1. Tncse hlu nave received aucn 
accentioo recently. They arc of inccrcat to IC 
manufacturer• Dccausc of tDair cscreae nardDeas and 
eneir aoi1ity to protect ICs fro• ao11ture and 
corrosion. Kanufacturcrs are 10ceruted lD oiamono 
tr au utors for use as nign povcr, nign frequency 
devices, vicn enc ability to fuDct10D at nign 
tcapcratures. 

The di-ood filM are bc10g depoaiced using 
111.crovaves co excite a nyc1rogcD11etnanc gas plH:aa at 
Penn State University, University Par~, Pa. A 
frequenc7 of i ... !i iOK:& and pressures of 1i>-~O Torr are 
used. Cas flow rates era lW-!iUO seem ano toe 
teaperature u ~~0-1050° C. A fila 1.f-• tnic1t is 
deposited in aDout one nour us10g tnu procea1. 

Tnc hlms are cnaraccerucd u•in& aa.an 
spectroscopy co deterainc if ency are actually 
diaond. lcsurcncra at Penn Stace report tDac tne 
iaman spectrum gives a oiacin~t pea1t at lll2 woicn ii 
enc f10gerprint of oi-.S. X-ray Giffract .. oa na• alao 
ocen used to verify tDC di-d flla. 

The oiamond film deposition rate decreases as 
tne tcapcr .. ture 1.11crca1es aoovc 1uuu" C. Some 
gr.apnite often for .. ourlll& duaond depositioa. 
~rapnite is a concluccor, CDus tne film would Deco.me 
conouctrn& ra:ner enan 101uUting. He&usit tne 
grapn ite oono$ are mucn more reactive tnan CD• aiamond 
Danos, iirapnne can oc atcneo away selectively us1D& a 
nydrogcn plasma. 

Tne cllamono hlas are very nard, electrically 
insulating, tnernially conoucting, optically cransparant 
and corrosion resistant. DCcause tne films are 
C•ectr1calLy 1nsuLat1ng, tney would De usetu1 as an lC 
passivation Darrier Layer. Tncy are scraccn res1stani; 
an.i oo not corrooe. Tncy arc raistaot to all acioa, 
alkali and organic ao1vents. Tna ooly tning cnat 
attac1ts tn- u nut. Tbe dimond film Durn ia au 
abova 700° C, oependins on tne puruy of tne hlm, Dut 
are 1taD1• to L~uo• C in vacuua. 

The d1-nd en10 hlu ba11a been aucc:aa1fl&lly 
clOped vitn sufhciant •-ca of DOl'OD to become an 
electrica1Ly active aeai.conductor. Tne Daron i1 
incorporatad mto tn• fiL• DJ includJ.Ag da.ooraDe gas 
witn cne otner gr oven ga••• dur lll& dapoucion. 

Varucal field affec:t tranautora lfETa) were 
uoe lly csapositin& -cal oo tna top and the bottom ?f a 
gracin1 eccneo in cne 1emcoaduct10g d1amoao 1uoacrate 
co for• on1111c ano :ic:notclly contact•. 

The diamond hl• u etcned by a process very 
e1a1Lar co ruct111e ir;i at.:nlDi (llii.). 111tl:'O&en 
4101t1de gas u uHd. le pnya ic:aLly aDaol:'ba oo CD• 
oiamono aurface. 111\an tn• absorDed nitrogen dio1ude 
u n lt witn an ion bu• it cn.aJ.calLy react• vitn ene 
diamond to etcn lt avay. M1cro1an dioxiae u aL lovad 
to continua1ly aD1orD on cne d1amond aurfac' and cne 
ton be• causes tn• eccn1n1 1111t11 • 1uh1cianc amount 
of d1amono u eccnad to form a vart1cal tcr .. ccure. 
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!tetal 1.s tncn .ev.apor.,,t.e\! .>nC.\l tn.e '11ilm\ln\l so tn..tt 
tne botto• aDd tne to;> of tn,. ,;r .. un;; u co.atea. :lo 
•tal u deposuea Oft tne naN .. ils .:ue to tne ,;uep 
1 i.ope of tne ;:rat1n, l 1nes. tne -t.al on top o t tne 
aratia.1• fora m c~Hu.'-" cont•c:= :.ai1le the mieta.1 on cne 
llotto• of tne ,ratings fores ;a :..:nou .. y cont.act - me 
~atUl' in tnu fEt nas .a 'f-"' peri...i. 

It is Dot inconce1v.aole tn .. t .:10.:,.s and rectiiy1ng 
circuits could be -<le out of tn1s iuter1al .at some 
point in tile future. tne quality ot tne tums must 
be improved first. As to now r.ad1at1on nard tnese 
fil .. really ue, nobody OLDOVS for sure yet. tne use 
of dia-nd-hke film for IC manufacture is so nev 
tnat tne potentials for t.'lese films are still unknown. 
llut tnat v1ll co• eventually, JUSt .as .any nev 
Ulnovations do. (Reprintea ,,,. tn perm1ss ion tram. 
SeaJ.concsuctor lntern.at1on.al !!.ls~zine, feoru.ary l~nS, 
copyrt&l't 19118 by Canners Puol.un1ng Co., Iles Plaines, 
U. USA) 

A oev algor1cllm delivers j\) pe~ cent faster modem 
tnroupput 

LooiL for a nev wave <> f moaems to ni. t tne martr.e t in 
tDe oeKt su: montns, boasting a d.at.a-compress1on 
alcoricn. that speeds up effective bit-rate tnrougnput 
by as -ch as 5U per ceot comp.area wnn tne aaeady 
aallaocad s pee as dal ivered b; tne indus try-s tandud 
!Ucroco• lletworkl1lg Protocol C l..ass :i .al.gar itnm. Us 1ng 
Adaptive Computer Tecnnolog1es Inc.' s Coami'ressor 
all"ritll• •ans that a i, .. illrbaua moaem, for example, 
can run at an effective rate of 7 ,ib) 01ts/s in 
transferruac .a da.ase 11 file - comparea w1tn an 
e ffect1ve rate of 5, 1()1. bl ts/ s wi tn cne Ml.crocom Corp. 
modem. &er boosted performance by .a variety of 
tecnniquas UlCludin' var1.aole-oit-lengcn codes, 
generalued string substitution, and cne .aoil1ty to 
adapt to ene type of information oeing transmtted -
from EAcl 1sn text to computer language. tne San ta 
Clara, California company Licenses source coae for 
si,oou - $20,00il dter l April. l!l.ej>rmted from 
Electroa1cs, ~February l.~db, cop1rig.~t l.'108, 
!tcGrairilill Inc., all rignts reserved) 

111. IUIU(Et taf.NDS 

SCs set for boom 

World,.ida seou.conductor sa•es w.J.1 war;. on cne 
rises of tins year ana move into to? e;e.ar in 1'1~d wan 
a growtn of ll.2 per cent, a.:.:oraini1 to a new survey. 
Total urket value for cne com•>Lned <Uscrete .an.i 
U1t«sr•tcd-semc:.on4"etor mar4e t w i.. !. .., re~cn 

Slo.6 billion in l9od, up from ~J.t.9 oillion tnu 
yeu. Growtn in l'#ilo was Just l.~ per cent. 

Lcaohn& tne way in tne wor•a 's arowtn le.a1ue u 
tne US, wnicn vill see its :ur .. et grow oy l.4 per cent, 
foll-d c:la.aly oy Europe wn1cn vi.Li grow at 
ll per ceat. Japan vii.I grow at seven per cant, a 
turasroUGd fro• a contraction in l'llio .anc1 l.107. 

Also Ulcluded ia tne report ia a tecnnu:al 
breakdow of world .. rkets wnicn 1.1ys Cl!O~ will co-nd 
~~ per c:ent of tne world market in li'tl compared witn 
its dice of 23.S par cent in L9lio. 

Prohle of tna Won11viae icau.conauctor •n11ustry u 
availaola from aenn 1s tlectronics i>uoi.cations, 
P.O. llOX 28, Luton, Ui2 OED. (!:1ectroni"s •eu.·1, 
11 Novaller 1'#87) 

Surface mounting will •?ar• n.,ooa-or~uit sales in 

~ 

oy 1990 tne Euro pun ,.ar•et for nyau.s circuits 
will be wortn arauna ~2.) oilL1.:in, up oy more tnan 
SI billion froa 19110, reporc. :h.n .. 1 Hnnaaurai, 
cnairmsn oi tne UK Cnaptl!r ot tne :nternational Society 

t<>r rty;,ri~ !'t1.:rou .. ctronics. d1s estl:lliltes cover 
surface·wount tecnnolo&Y used on prUltea-c1rcu1t boaras 
u:p to .. I.ft,. on .a si.ae, 1.n &ddi.t1on to tne craa1.t1.oa.&i 
nybrids oaseCl on .:eramic substrates vi.en tn1ck- ana 
tn1n-hl• interconnects. 'Ine 1reatest 1rowtn w1l.1 be_ 
in surface mounting on s-u pc ooards, na says, vnicn 
in l.'Joi> accoutltel1 tor JUSt tnree per cent of sales. DY 
l'l'IU tne aevices wul. be l7 per ceDt of tne overall 
:11.ani.et. Ine aenel.u& countries v1ll snow en .. fastest 
growtn vitn a JUU per cent Jump io consumption fer a 
co•1neo aan.et of Si>2 m1ll10D. tne Lugut consu-r, 
nowever, will oe tne RG ..nicn vill speDd JUSC over 
Sl bill 1oa on nyoridS U. 1990, over tnree n-s aore 
tnaa tne UK. and frmce, tna naKt b igps t cona,_r s. 
(11.eprinted from Electronics, 18 februuy 1988, 
(c) 1!1811, llcGr.av-dill Inc., all rigats reserved). 

European cnip-ma1ters forecast 

!lotorola's forecasts for ene selliconciuctor 
in11ustry, ..,1cn lt presents annually to a •etina of 
JOurn.aluts and analyse&, predicts tne European -r1tet 
graving 8.l per cent in 1988 to a total value of 
Sb.~11 oiilloa. nus vill co• as so•tning of a relief 
to cnip-.a1ters as, llotorola says, fipires indicate tnat 
tne liuropean -rket nas not crown at all in 1~87. 

'Ine UK. aar1<et nu stood up reasoaaoly weu dur uia 
en ... c stormy t11oes. llotoroia eKpects lt to snow 
8.2 per cent 1rowcn mu year over l~of>. In 1'188 it 
v1U be vortn Sl.2) oill1ca, a crowtn rate of 
lU.l per cent. 'Inu rate of eKpanuon is pipped only 
oy !ta.Ly, wnicn, altnouF a s .. 11er aarv.et at 
$7()1) ailhon, u eKpected to crow by 10.J per cent next 
yeu. lk1v1ng tne man:et UI tne illt u tne upsurge in 
tne comimn1cat1<>ns ur1<et. 

tne tndus trial urket is also seen as a s tr on' 
parfor-r by llDtorola, apecully OD tne scraaatn of 
1u export results. Coaputer urket craven is still 
sluggun, al cnougn personal computer sales ue nov 
bein, stuul.atel1 by sales of lDM's Per3onal System;:. 

tne use of electronic• by tne automotive industry 
sees cnat enc-user sector accelerating. AC present an 
aver.age cf S:iil-vorcn of electronics can be found in 
tod.ay 's cars, out llDtorol.a upects cnat to rue to 
oetween S ZUO .and S 250 by l 9'10. 

:iurprisingly tne nc m.arltet. wnile still tne 
bi11est in Europe for sea1conductora, is loootin, 
dec1CJediy pea11.y. According to llotarola it will 
actuall.y nave seen a downturn of o .'I per cent tnu year. 

llotorcla forecasts tne fR.; man.et will exp.ana next 
year oy i.J ;>er cent to a vuue of $.l..U1 oiU1on. 

tne wealter aoUar affected exports in all industry 
seaaanta. Particularly affected was coaauaications 
wnere a weal< c&po~ ~ ;1er for•nca saw sales aown ten 
par cent, and a norrenao.-a inaustri.al sector downturn 
of l.O per cent, ap1n causao oy prooleu 10 cne export 
mar1<et. 

·rne FRC will conunue to la.e ur1<et snare: ~n tne 
wor14 electronics aar1<et, aa1d llotorola. 

Of tna otner European countr tas, Franca keeps ltl 

nola on cnird place in cne semcoaductor stakes oenina 
ena n.; .. cs tne Ul(. 

llDtorola flgura augs-H a 9 .l per cent crow en in 
l9do, ... 1cn wouLa t&1La total sales in France to 
SLUd 0111. ion. 

li1tn ,rower for•cast at 10.3 per cant far next 
year, tue Italian aem1conauctor •r"at ia aett1n1 tne 
pace. (;overn111enc·oac1tec1 initativea 1n tne 
co-.n1cat1ona industry, a return to form Dy Ol.1vetu 
1n tnc personal computer •r&et and neavy ,over.-nt 
spend•n, an e1cctr0i>.cs snould tMe tn• Italian 
ae1111conauetor mar1tet to ~7uu ai.llion in ~950. 
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the Scanc1n&v1an a&r~et v1L~ ~~ ~ort~ >lJ; ~11~1on 
in 19611, said !lotorola, • ,r...,tn or ; .> per ""'nL 

Tne t"Ht of Europe vil.l 'row :iy •• ~ ?otr """t in 
lillo to a ~9J~ tuLl1on s"'micondlictor mAr~et. lSourcc: 
Electronics Weeii.lv, ld )love1110er L~o•> 

~urope i.s tunu.ag av~y froa tne n4 t ion•L 
"so-i.t-alone" pni.losopny tnat :las .i1v uleo it 1n tn"' 
past. Tbe arsuMDt for • nomo11eneous, ucn tied .-ro.e t 
for European Ecoaoa1c C:O...nity ltECJ o•seo coapan1es 
Deco-• iDcreuin,ly Itron, from tne perspective of 
est&bl1.snill1 a coapet1t1ve semi.c:onou.ctor 1.ndustr,,· 
for all Western European countries. lndiv1dual1y, 
eacn country represents a re1ac1v.,ly s111;11L segment 
of vorid-viae seaa.Coa.4uctor consumption •nd 
product1oa. 

~esp1te the arswaents for gr?ater reg1ocal 
co-operat1on and iatesrat1on, tnere are equ•Lly 
powerful presaures I.A tne opposite d1rect1oa. first, 
cnere •• tne trad1c1oaal reluctance of olestern l:i.uropean 
ae111coaductor fir.a to collaoorate, aaitLng pro pr atary 
tecnaolo11 availaille to potentia• competitors. Secoad, 
tnere is tae polit1cal arguaent for eacn country to 
nave its nun full rang"' of semiconductor tecnnology. 
Under tnese coad1cu111s, nowever, producers may nave 
difficulty ac:n1evULg sufficient sales of any particular 
device to justify larse sc&Le, c:ost-eftective 
productioa, forc:1n1 tnem to De underso1d in tne1r own 
market or to matcn tne1r competitors prices resultULg 
in low profitability. 

Europe'• economc future depends on a nea1 tny 
seaic:oaductor industry, maintains tne European 
Elec:croai.c: Coapo11ent It.alters As1oc1aCLoa (t;:;CAJ. Tne 
sroup calla for more concentrated, selective and 
effectively subs1di.&ed efforts from savernment• to ,....e 
European cnip-aakers competltLve Dy world scanc1'trds. 

Tne EECA argue• tnat w1tn1n lU ye•rs, tne European 
electronic: sector v1U D"' larger tnan any ocner 
unufac:turUL& Lndustry, lllCLu111a, 011 and cneau.c&Ls, 
vi.en most of tnu potenual coc11n, from 1nte,ratea 
c:1rc:u1cs. tne &roup's fou~-p.l1nt progr•mme to Doose 
European c:ompec1uvenes1 ;>roposes: 

Support for c:o-ordlR•te~ rese.rcn ~nd 
development projects tnat pr01D1se m&Jor 
llreak tnrousn•; 

State 1t1mulat1on of cne ~uropean maritet 
tnrougn aao1t1ous electron1i1cat1on projects, 
pan-European pro~uct deve1opmenc and 
bar-i.&ed standards; 

tax coac: .. sion1 for lC manutacturers v1tn >ow 
cost Lenn• for 1aves cment in 1em1c:onauctor 
production equipment aver tbe coal.It& decade; and 

Strec&tn•M>I of exutin, snore-term canff 
Garriers apinsc imported cn1p1 untu cne 
beneficial eftect1 of its ocner tnree propo•a11 
eliminate cne need for suc:n maasures. 

Unless tbeH four po lilts are ado;>tecl, and i:.urope 
e1cablisn .. Ltselt u a maritec entLty, 1c 11 111<uy to 
becoM a battle-around for Us and far Ease attempts i:o 

cl0m1nate tne future mar1tet1. 

tne be•c-knovn exaap1e1 of ~uro?ear. tecnnolo11ca1 
collaboration are ESPRIT ana cne i:.Ull~KA ln1t1a:1ve. 

ESPllt, tne European 3trate,1c Proiram of Rc1earcn 
1n lnfor .. cion Tecnno1011, is intended to pr0110te JOlnt 
researc:n amona Luropean Co1111Un1t1 memoer1, and 1n tn11 
capacity, nu nslped :»ru"' csovn tne "old country" 
barriers. tn11 excnanae of 1dca1 na1 createcs an 
1nfor•uon network tnac never previously exurea in 
Europe, and fo1cer1td interest 1n wor,,.1n' on colllllOn 
probl-. 

Eil"11.1:.KA, wn1cn vas proposea to encouraae jOlllt 
development of co111111trc:1al proG&cts aad eervic:es, 
&roups tne 12 t.uropean Co-Lt)' states plus Sweden, 
Morv•y, Fi.nlARG, Auscr>..a, Tur~ey, Sv1c:er1aad •no 
lcttlancl. i:.Ull.X.. nu no central ac:lluautrat1oa or 
tundULg. rcLy1ng neavil1 on suos1die1 fr- cne 
g<>ver-nts of partlcipatln& c:oapanies. 

Aloag v1tn iovernaeat-Dacxed c0Llaoorat1on 
pro&ra .... s, tncre nas Deen a parallel growtn or 
co-operative researcn ventures Dy industry. tne aost 
aaD1t1ous of cncse u cne 1tesaproject, a JOLDt effort 
Dy Pn1lips of tne Netnerlanu, and S1e•n• of Federal 
llapuo lie of wr-ny. to develop suoaicroa tec:naolo., 
for YLSl cn1ps. in addition, CEC of ar1ca1n and 
Tho•on of France are vor:<.Lng toptller on ASlC 
tecnnology, and S1eaeas, Alcatel of France, Plessey ct 
or1tain &nd Lt•lteL of ltaly and c:o-operatl.ll' on 
component designs for telec:o .... a1c:at1oas. 

Cross-ooroer mer1ers and ac:qu111t1oas are anotner 
recent devuopaent for loiestern Europe. For eu•ple, 
l~llb eav tne merger of SGS-A~.:.S, ltaly'• prLDc1pal 
c:n1pmaker, and tne non-a111tar1 •emic:oaduc:~or 
Dusi.Aus of Freac:a-ovaed Tbo•on· 'Ille taoupt 
benJ.Ad the •r""r; only very larp c:oapaaies can 
offer a broad enoup product lLDe to veacner Japanese 
and US c:ompet1t1on. tne success or failure of tau 
effort MJ detei-•Lne future ventures of European lC 
hr.a. 

Also refleccin& tne c:nm11n1 struc:tun. of tne 
C.uropean LDdustry, 11 European Silicon Structures, 
(ESZ) a at'lrtup custoa a1c:rocnip -nufac:curer tnat vu 
•et up as a pao-C.uropean corporation invo1v:.a1 1evera1 
of Europe's -jor Rip-tec:b hr•. (lleprLDtea vitn 
poenu.u 10n from Sem1coaouctor l aceraanonal llapz; J.Ae, 
february l'ldll. Copynpt l'lllo by Canners PuolunUL& 
Co., Du Plaines, U. USA) 

LC. urges Eui-opean tl"ade unity 

LC. nas spo~en out a1a1nst cne kcoc:k-on effect in 
t.urope of U)/Japanese trade a1re ... acs and warned tnac 
~urope snouLd scand 11are UGLted a,aULst it. 
Mike ~tson, director of lCl. market1n& and tecnn1ca1 
strate&Y, sa1a otner nations could do 11 cney ple&sed 
in ter,.,. of joint a1ree111tnt1 out tney 1nou1a not 
expect ....rope to accept tce re1ult111& fal1-out. 

ln particular ne mentioned tne i-ec:ecit 
semiconduccor •1reeaent1 Detveen tne US and Japan 
wnicn forcad "P prices for coaponencs in Europe. 

IC.. does llU per cent of its ousiaess in Europe. 
S.. Lt nas a particular Lnterest in pusn1n1 for c101er 
co-operation in terms of pan-European a,re ... ats and 
agreed 1tandaro1. l~xci-•c:ted from CoaputLD&, 
:lb November 1907 I 

11g syste .. end tne iurnpe•n .. ~ket: forecasts 

On tne Das•• of a •tudy carried out by tne ur&et 
studies firm, LDC, tne European 111& aysce .... rket, 
after recordin& a U per cmt rue LD LY8o, 18 

expected co fall off 1n 1967 and tnerufter co pie:& up 
at aoout 6.> per cent 111 comin& years, tnua 
repr .. ent1n& a reversal of tne fal1JA& .. r&et, tnou&J' 
Less marked tnan for tnat of mediu• syste ... 

tn l'lllD, tne DL& syste• .. r&et compruin& 
Mter1a11 for over lllil1 mi111oa of JUYU or SPSll type, 
saw an increase of 12 per cent in voL- (from 1,.J4,'# 
to 1,~1.l u111t1), or nalf of tne wnrlcl marllet, and ot 
lJ par cent in va1ue (from u:>•>. .. 11 to U.h.111 ou.ion). 

1n 1'#117, it 11ovec1 oovn w1tn a 1eneral 
proareauon o I • per cent 1n volume and .. per cent in 
vuue, Due fr01D now until l 'I'll tne avera119 aMu•l 
aravtn 11 ex..-cted to oe o.J per cent, vnicn vouLd 
represent at tnat time 2,18) un•t• and USS9 01111011, 
and would be clearly l••• cnan tne forecasts of 
j,1UU i.i1t1 and US~ll Dillion, ••cla l••t year oy LDC. 



As far as tne bi, system ar,. c..,.c.trne<S, Lo.'t's 
• t~ate11 .:oa.tioucs to ttc acc1.s i.vc o1rh! • irc-.11.1;.; 
re~aents .:.J per cent ot tn,. :OurooL;; •1st,. .. a.net 
i.D vol.- &o.d oo per ce<H Ln ~••"'"· for m .. ir ~rt, 
A.'tDAllL, :!!AS and COltPAll£X ,.acn noi .s S<1•,. .. per cent o t 
tile &lOOal :n, system :ur .... t &""'llRtLn,; t<> ~ ,)U urtLt>, 
.eilc Ln •al11e term tney rcjlrcsen: :o..r, tnrce '""" 
two per cent rapecti•dy. 

5&.eMDS canti.iaaes :o De HC"'14 Ul C:urope lWl ::n 
li per cent of tn.e .. r .. ,.tl tnan11.s to tn,. plac,. Lt 
occupies ua enc nc l 5: per cent of tnc aan. .. t • 
preccdio.1 bft, v1tn ll per cent>. 1tUU.'s ;>lace, -Len 
1.a DOt so iaportant Lil France l..,ere Lt nol.ss 
15 per cent of tile .. rlr.et, compared to la!'t's 
56 per cent) ia practically mult1pl1ed by two at 
European lCYel (7 per cent Ln voi.11- ancl o per cent 1.11 
•alue) tnmlts to tne settu11 "P of i&l~Y•C.U. nul... 
Inc. Io tile lkaited lt1111dom lv1tn o jler cent I aaa 
move all i.D Italy (w1tn l7 per cent). tD ... 1tllW. 
tall.es Lta place at ICL LCYd (vtUt I! per "'""t in 
vol.- and 5 per cent in •alu,.). UMlSYS u tne last 
bi& European fU. lv1tn 5 i'er cent 111 •olv- aacl 
value) vn1.cn llOWCYer, vas overuoten in 1'#1!) by 
1tua&OUCllS-SPEl&T (Doldllli I! 11er cent of tne Euro11ean 
aarlr.et). 

It i.a tne nc bi& •)'Stems a.ni.et .... CA. alone. 
accounted for lO per cent o t total sales 111 Europe 111 
1986, almouan by l9i2 LC u not ex11Cctcc1 to represent 
-re tllm 2: per cent. As tar as tnc llntted iUnsclo• 
u concero.ed, tne IDC forecast llOLDts to• modest ovt 
rCpalar lt"OWtn WlUcR VLll COa<>le i.t tO C&tCA up Vl.tn 
tile nc i.D 1992, vita i.lU units. France, Vltn 
209 imita mid USS97l a1ll1on in 19do, snould rcacn by 
1992 a •ol- of l5i uni.ts for a .. rut vortn 
USSl.5 ltdli.oo.. (So..rce~ ltulletin lall'llES:., 
llo. 156/ 04, i.ce•er 191! 7) 

1tleai< prospects for tne European ned111m-sued system 

!!!2!!. 
LNt year Internacional Data Corp. ( il>Cl 

foraav tnat tile European MdLum-aued sys te• 
.. r1r.ct v1ll reacn uss1 •• I! billion in 19~1 and a 
vol.- of 53 ,680 tsuu. tocsay, l\owever, cne 
forccuta for 1992 are 27, lUO ..ans and 
ussa.~ bilhoa. Thia vas tne result of a cccnn1cal 
rcacljuaa.nt, but also of a crisis in tne sector of 
•cliva-aizecl syateu vitn a fall in doo anc: a.,,. .... 
rcco•ery in 1987. 

Io. 19811, tne European ••num-s iud sys Cc• mane c 
dcc:rcaaed, vitn real""ct to l'1D), nine per cent 1n 
volu• (lo,700 .. uu) and h·1e potr cent in value 
(USi5,61tl aill10n). ll>C torcsecs a lll per cent ,rovm 
io. volu• ( 11! , .. oo 1Suts l ancl 12 per cent 111 value 
(USU ,897 llill 10n) for l'#ti 7. 

Undoubtedly tbe aar1<et naa become fairly 
••tul'atccl, but tile reasons for tne recenion can also 
lte fo .. d Lil tllc aanufacturcrs·. a decl lAe LR tne 4lXX 
acrLCa, tne early announce•nt of tne 'IJ70 Dy la!!, tne 
l'&cent launc:tun1 of cne VA:/. liXXX of DEC, tacts wn1cn 
nave vcuened tnc ur&et offer 1n 1eneral. 

1987 will be .. ri<ed ~y a recovery c:1an1u to tne 
&rovcn of t!H 9370 and tne v.-x WX. 198o snouLd 
al\ov a laracr 111creaac and rcacn a voLuae of 
24 per cent (22,l80 .mitsl and a vaLue of 
18.S par cent (USS7 .S bilL1on) • ..,t, acc:ordlA& to 
tlle atucly, ?t could faLl to Lua tnan 10 per c:cnt in 
l98'i anc: l9'i0 and to leu tn•n S per cent in L'1'iL and 
1992, vn1cn proves tnat tne wea .. en1n1 of tne otfer u 
"IOt aie Mlole probl .. , an.i tnat tnere u •lso a Lac1t 
of clcund. 

The Frencn 1Huec nas 1>•rtuLLy avoided tn• 
ltvropcan cruu in l~do. It snou1a suffer a recession 
in 1'#87 and a renewed 1rowcn of •\J per cent 
(4,3SO .mies l 1n l9d11 to ~• ot•bluned 1n L9'1l at 
.. ,:1\.10 units ano i.!SS.iC>C> auh ion, co De placed after cne 
rac end tn• lAt. 

~ reg.a~cs cne •arge ...... tactvrers, Lil .:foo ta.'! 
was stLli tne le•<Jer Lil Europe •11.to. J ,h l •<l•va-•ucG 
system 10•4, Dleu jKOSpects tor t.,c &;;urc:pcan 
-O•ua-SL~ed sys te• g f VD LCD l ,'llN -re .Ju ... d .. ,J).l 
were syste• .>11:., wn1c:a rcjKesei:t• 21 jlU cent of Cle 
.. rll.et 111 v<>l.- .ann jJ per cent io. •al..c ll7 per allt 
in walue Ul 1'10)) • .le tne :ojl enc: of e>e rep, 
..; per cent in volU8e and ~i per cea.~ Ul Yalue aa.~ at. 
to.e DOC to• otD4 <>i Ute r•p, n pct Cent Lil YOl .. - ClO 
2.l !'Cr cent in •alue. DEC LS aeconca vtCll l .. per ce11t. 
in vol.- ao.4 l! per ceo.t 111 •al .. e an.a u also oettec 
placed at tne tap of to.C ran&C - l7 per c:mt lll 
•ol.- - tll- at tne ltotto• elld - Ll per cent 
(l , >vi> VAX OIXX, liOO V.U. lil 7XX so lei ) • 

For lllllCEY'JEU. aUl.1. lnc., 1. f one a.sob tac -r&et 
snare of il>i!li::Y'aC: .... to tnat of all..._, Lt t.¥es •e~on4 
place, in front oi D~C. ta Frmce, on tne -c11ua-al.%ec: 
ayste• -n.et, allW. Deat• lltlt w1t.D loJ per cent ii:: 
•ol.-e and lll per ceo.t. io. •alue apuaat 19 per ceat to. 
volume ma.JU ;»er cmat 1.11va"u.e. La!trc•IA9• 
nowCYer, in hrat place as rcproa tile cop cad of tile 
r•p. l::.ource~ auUetLn illi.1'11.ES:., 1111. 1))/U-., 

i.cellll>er 1967) 

European .. .-&et of •alue added netvor .. s 

Acco1"d1.o., to a s 1tucly carried out. Dy 
Frost IO S..ll 1v•, enc European _r,..t o i Value Ad4c<1 
llietwonts lV.ui:i) .e1cn •-ten Lil 1~8o t.o !lllU •1ll1C1D 
dollars is eat1 .. ted to 1.0.c:ruae to S DillLOD dollars 
Detwem n- ad li91. 

kcord1.111 to Froet i Sull1•m, •alue aclclccl 
o.ctvon.a, ,..icn are of tea d1fflcult to clef LDC, 

coocern any tcleco-1ca1tio1>a actvorlt -•en offer• a 
supplc-tary auv1cc Vltll respect to tac Sl&ple 
cstablull•o.t of a liaiaoo. betvcea tvo uater locutora. 
Wb1le cnu def1111.tton nu tac adY.ataae of bcLD& 
clear, its -1.n dr.,Dack 1s tllat it is so •ut tn•t 
it does o.ot indicate tne apccthcity of d1ffcrmt 
111frast.r .. ct...res ana differeat suv1cu, scrv1.cca aa 
different as databanlt coo.aultatloD, •1dco-coo.fcrcnctll&, 
tele-alar•, v1dcot.ex, clcctrani.c -••a,in, atLcl oac. 
excn•&"· 

It is foreseen Cllat tnu .. rlr.et v1ll naYC a11 
averase aonval iirowtn of .. u per cent tA\icn v1ll be tn• 
atronp11t dvr1111 c:ne next tnree years, froa 191111 to 
l'#'IU, vt:n a rate ot )7 per cent. 

Coapan1es, as oppo,cd to individuals, will uae 
value addcn services tne .,st, tne proport.iOD 
ocing bU/ lli. 

tnlS I tudy 6 lsO S tatcS tnat database COD.•vlt&tLOQ 
is tne -t frequently uacd service ue1 represent• 
!»~ per cent of tne 11crv1cea of tnc text atLd data t.ypc 
..,icn eqvaL Utc•clvcs to t11ree quarters of tAC total 
•r1tct value of VAllS. Anotller 1crv1.ce v111cn u 
uader&olA& a atron& increase u clccc:rcaic -•••'"ll&, 
cnan ... especially to Cllc c-ramcc of tnc l<oOO 
• tanelard wn icn will cnab le tlle i.ntarcouection Dat\lecn 
dL ff er ant -•H&UI& ••rvLC:H. 

Tnc UK u tnc larpat 1>sal' of "•Luc a<lclcd 
netvor1u vitn lS per cent of tne ltvropean tot•l, or 
Sll.O m1ll1on in European urltct of vaL11c •4dcd 
nctvorka in l'l8o. France follows very c101ely vit.n 
S22S 111ll1on or • quartar of tne European •l'W.ct for 
tne u• year. Tne snare of cnaac cvo -niets, 
nowever, u duuncu to D• recksced vne tlle RC, vntcn 
in 191111 onL1 rcpruented 12 per cent of tn• aarket., 
D•&tn• to eaten u;>. (:iource; ouLLet1n LoIPllLSS, 
Ila. LH/Ol+D;, January 1'1118) 

i'ne electronic document intercnan4• uriilet 

Tne El>L (&lectroa1c Docu .. nt Intcrc:nani-l •ar~et 
•• cona14erco oy eaperta •• on• of tn• ao•t attucttve 
8S fC&ardl future poU LD ll LtLU. llaaurcn carr Laci O"t 
by tn• LAD ( lnternational llHource DavcLopment > n•• 
forHeen, by L9'#i., an El>l aaoet equal to U~SL hll1on. 



tac •J« b-hc•..-11ts ot tbu 4eYelo,.....t w•ll 
be tile aupttl iers oi v alM-A.>4e4 :IRtvor& s.r..- Lees . 
._, ta•• I.aft, ......... 1 '""•ctr•c, etc. v•ll p••:< K 

i.apou:•t role, caas14itrUl' tne cc_..,, Llltitrbt oi 
aaait hr.a i.11 t1l u sector. 

Accor4111& to aa, C.'\e 11e, • .,...1 t;ro.aps ->t 
•~ Co., crutit4 Dy ~"• ;tere~.ilat•oa ot An, •rot 
also ru4y to mtitr All tbit :uneu tor V•lue-Aducs 
~ice• - taerctorc sec th• ~. s .. ctoc .. ., 
parnaaluly •ttrKt•••, eYltll c:i°"p Lt u ..... ,. 
c-plea. 

la effect, tile EDl users .:- ...,a11 CAc-•l..,cs or, 
La a4'1uoa to tAc S• ppl •ers' servac:••, sottvare 
pacaaies -•Cll voul.4 all- CAca to enter darcc:uy 111 
coacacc vi.m me larp c~tcrs ot tac ~orrcspDGoent 
•era, llypM• ia& me supp• tccs. 

tile ••llcrs of softvarc :-ear.•&•• tor au .... •e 
alru4y •-r-, but a Larp Lacrusc u foresee ta 
l:lac aear flaturc as mot Yol .. - oi me uu:crCllan&• of 
do~ta i.a«uaH. 

tlLoec lD4uatr1a ...,ua uaL vita roras -d 
4o~ta ad fast doc:-..-n: ciclLYcry scrw1ces arc 
4a t111e4 to •u ffcr. for me f us t tnc t•ll i.a 
b119Ulaa COt1lC1 rue:.• rat<t of LU per ceat ;r1t11111 enc 
uat fcv 1•••· For t:ie secoall, tac traffic of 
collecti.oa aao 4el awery .:ould slow dOWll :,y •t I.use 
LO pa- c:mt. 

EleccrC1D1.c 1ntercaap of CIOCU9&Dts •a-14 t1se 
alrudy e1uac101 traasausian 111frascructura, mat u 
caoee of tile pvu11&&nt, even at tn.u, 111 •- usa, 
-14 •• a caution. by traasausi.an m1t. l~ce~ 
aulleti.a blPIESS, llo.1))/u;, Dece•cr 1947) 

19&7 aas been. a year ot ;icohtaole srowm tor 
aaoee alectranlt c:o.poaen.r outr uoutors ...,o aa4 me 
for•1.pc to assess ad reallp dur1a' me 1'1117 
industrial rcc:asa100. C1Leats n.ayc been las 
fm:timate an4 a...,• Udell .. ay or Dcltll .oDaorD<td Ulto 
larpr croups. 

1911 v1U br 111& aol1d iroutn. in tn.e elcctrontc 
sector oac:e tne itffccts of tt>e Wall Screet c:ruu "" 
pasaed. Craabrooi< Eleccrmuc: llo1di.n&• na• ooc 
eapericnced any nept1ve trad1n' effects froa mu 
hn.•cial .. plos ion. 

Dutrlbutors tnat n•ve tdcatl fLCCI tnc ''"'' 
.. rket1 loo& •et for a period of suat••oed an4 1>ultny 
srowm. ln. particular, moae tnat arc in 'n.1c:n.c' 
aarketa vill •ea tn.e 1r .. tesc ••Pt°" ... n.cs. \OooCI 
auaplu of tlli.a arc enc arowc.'\ 111. ootn. t11e laK ou1 
are1utec:ture as 1 l:lasi.s for fleaibl• 1ndustrul 
control aad i.a di11tal talec:o....atcat1ona. 

tlla recant an•a out Ul me dutrlbutian aecvor1< 
v 111 vork tllroup to enc lime ht of tn• md c11a to•r 
aD4 1911 vill aH • tA"taer acrm1tncnlll.& of 
d1strill11tian sroupa tn.rouan acq111s1t1ona. 

Caution i• nceclad 1ot1ere, co 1acr•••• aarut 
snare, di1tri..butors ere nolcHn& coo fl 1cnn1 LtnH. AC 

fu•t '""" Cius •Y •ppcar to '••ht enc c ... co-r, 
b11t in c.lle lon& tcre v~U be to everyone's 
dHa•mcap. 

llarkct dc .. nd for flea1b•••ty in co•?"nmt 
functLoo•hty ia dr '"'"' tne saiucoc"S";cor 
aanufacturer aa4 du tr 1butor to ra-cval11ate tneu 
•ttata&Y co De• t serve tnHe needs. SoM du er 11>u tort 
are uiu.111 MJ'r LRYHtaents to .,rov1dc a hill custom 
•erv1cc. Otnera are t.lt<Ln, enc pro1••-le dev•c• 
ro..ca, llll1le tlle UJOrity •re ttand1n1 on tna •••• 
l L1La1. 

L988 vLll De• year to IU&C tne rL&nt ditCU.LCX\• 

(Source: ltlectron1cs wcotldy, 9 Oece•cr .~117) 

';a« Ill .. rtet for pcaacts 1old lly c1cc:trOD1ca 
cutrLD,.tota a.as ltll.,Ul•ctd &r-tA lD tlLlt re&lOO of 
iLY.-C19'0[ per Ot1lt -rllD& 1'147 MpatLCl.n& OD ell• 
pc<10UCt .... ·-OlYd. WllLLC tnU •• less taara saca 
1• tac l11Us it LS still eaco.araa1a1. 

Clacrc are, 1u1111tYu, sltYcral factors -i.o •-• 
bed pca..at toe so• ye•• taat n- •""est ve v•li. 
,,.. allDatants.al ca•lllR• LA aac LAeaatry. flectron1cs 
cucrlhtu• u oascd on oftcra.n1 c"''-' a 11.a;i•y 

st1pcr• ranp of aerw1cea aa4 ltanchu - ht praslll'.c 
OD Data pcohtao•l•ty - ta• .01111:1 ro 1..,,at ua 
cusco.r IUYlC:CS ... u Ua. tll.lt lApDIUty of .u 
Clutr&lllt1t1an c_,_ ....... cro.apa. 

lf vc t0Ds14ltr tn.c curr•t en•U-Dt 111. tac 
clcctrm1.cs a.aa ... cry, vc are capc.-1.eac111&~ 
U) War 1 ..... OYUe&pacity in. CClllpOCl•t -llfaccur 1111. 
lZ) Pr•sure 111 OOts to r-cc capLtal 111••-t aacs 
pre-,roeac:u- 1•eatorLU. ll> iletr ... UI& ;ic-ocs.ic:~ 

hfe cycles ..,, nltV tceanolo&iH acroe• all coapoD•t ....u. 
All tAae fac:tc.r• c..-use to r-ce prices at a 

CLU ""ICI lGYCSt-t .. ·--toriu -t srov. Tacy 
force tn.c 41.striDucor co l- at au ova coac. at • 
tL- ""lcre OE!ls are eapcc:u.111 better and more coaplei< 
•cr•s.ces - V'lt:L JU (J•t-111-T1.m) proclllct1on. oeua& 
bt1t CID• -i.fucatuia of mu. 

It vdl anly be tile -•t profHsLGOal 
di.strLDlltors Dae&ed DJ me •-••t h.n&Dce ""'° CAD 

afford tn.e 1owcstuot co •upport tn.•• c,..to•r 
ScrYl.C:U. 

YDe rcsult of tllu •rltct eaYU-t au be• a 
•u•cr of -r1crs aDCI •otuu1t1oa• bolCD isl coapon•t 
-ufatturia& and 4l1atrl.buUoa. TIU• tllll C:OQ.tlDUC. 
llovevcr, mere 1s nov a -• by coapcmmc -t1facturcrs 
to requuc botn. i.n-led&e aocs capcrt1•e •• aD 1n.t1t1r•l 
part of tnc wc1un.1 for tn.ci.r fraac:n.ueo dutrJ.Ot1tac1 
ao4 n.ot JU.t stra1p>tfor~• f1n.arac:e. !t v1LL, 
cnerefore, bcc:o• -· d1fhcu1t fos: nltV~s to 
enter me aan.et by ac:quu1.t1.oa. 

'Iba usouscry, mere tore 
luau •• -r• efhci.ent Lf 
prohtao1e -"· lSourca~ 
9 Decem1>er 1987) 

-t CCIDtlDUC to DcC:O
l t i• to llll'YlVe Lil a 

Electrantc:• liculv, 

111;11.A. SD4 SIA ••• 1r .... m i.a 198& 

Tne US llational ~lectrGD 1' Di.s tr 1.butora 
¥socution. u torccut1n.1 llc.&ltny 111 per tltllt to 
l~ per CAD t &rovtn for <IL• tr Lbt1tLOO a ales tA U year, 
ouplta •ccrcauaty oorer en.a effects of October'• 
noc:• Mrkct c:raH. EapaDd'l.n& caporta by U:i equ1paen: 
proouc:er• •d a.nc:rcas 101 coaput•r purcauH by us 
industry ara •-& rea••• for caa o~i.aL••· 
foll""lDI CA• •tock •lt-. us dUUUlt1tor1 DOOILCd 
"tile atrc111pst lloYceber LA an~ody 1 1 •-ry", Dot•• 
Too,. *"', euc:uuvc ¥1ce pr••clltllt at trae 
CnLCar.o-11ued tracla •••OC:'l•tion, VLtn dUtrJ.OutiOO 
a:ll119CDt1 and order• ru1111 by 1eva par ceat &Cl 

nuac per cent, rupcc:tively, ovar October. Tne 
dutrlbution a001L-co-b1ll rat•o roee to 1.111 ua 
llcwa•cr. up fl'O• 1 .Ill lD OctODU Cd L .u~ Lil 

Scpu.Oer. Sn 1pecnts for tn• hr•t 11 •n.t1u of 1987 
roac 1> per cen.t awar 1j110, ••:rs MEDA. 

l1canwn1le, US •-1conductor b1ll1np roac 
hve per cant to 5'1211 •tlL 1on 1:i llov•••r fro• 
S<l7D.~ iullion 1n Oc:tobar, ••Y• enc SceLconductor 
lnd111cry "-•oc1at1on. Ncw•••r 11$7 111ll1ngs ver• 
H per cant n 1111ar cn.n tn,..c of a year a&0. Tne 
C..pcrtlll.o, Calif., tracse or1anL&at1on al•o ••t• 
llovCllller '• pr•Ll••nary bo0k-to-b11l rec10 at 1.07. 
tnu 11&r•• • f11ll y•ar 1n 1ot11cn OOOl<lll&• out-nu•arecs 
o 1ll 1np, • conn• tcncy not ••en uace l 'llll- l'lll<o, tne 
Si.A Hy•. \leprint•.S fr• Ehctro1uc1, 1 Jan11ary docs, 
lcl 11lllt, HcCrw-rhll lnc., •ll r1111u ruarved;. 



luc Lil access coatr12a. a.r .. c: .... x;:c.1 

Tac US accas coatral a.or .. c: u c1.;>o<;: .. .: ;.) 
cnple by l99S fr- cae ;irae<lt :i~ 1>ill ioa ;icr :-tn 
baua .. a. acc:oraias to ir&tCG•tLOO•i. ll.~s.>ur.:.ie 

:litvclo,_...c l5.>rval.&. ctl. r .... ~i\Jtaet:t; ;ontr"l 
4cvica .--c u e:ir.pectc4 :'1 ris,. to .,,.,..; 
S;..S millioa Lil liiS vcrs:.s :iJ ~•i.lian tn ~~~l. 
larpl7 because bi.ometr1...: d.t"Wt.:ies ue tli.iJl!t~~ie..: t.1 n..,,e 
oaly •ll&llt ca4..,.scr rauuacc 4uc to ::ic .;.i:):. ;i.aa1c 
a4 omcr aeal ca cORccraa. r:ic car4 rot.a4otrs. 
clectr•ic lr.cypau .,.4 surt 1.oc&s ur1.et u c:ir.pecce.: 
to rise to Sl.lS billioa Lil LU) YKSUS sin •1111011 
ia 1965, larply because of - ite~oll.ar .:r a.ae. nr 
co4cs, s..rt locks a4 D~tric sipaat..re Ycrihcation 
vill lU<ely be ,...4 Lil mis aru. Tne Dar co4Lll& 
et•npmeat aa4 •cr•i.ccs urir.ct u e1pectell :o &r°" to 
SL .77 bi.lhm ia liiS Ycrsus S~.>oJ a1H ion Lil l'#ol. 
Dc•pitc pcr-•l obJCCt1ons, tne coaccra aaout 
pa,.ical •ccarity v11l suppcn-t aar:ir.et 1r011tn. 
lEa.cracced fr- Scaarit•, Dccecu 19a7J 

Forecast. of 1alhua aruniac IC& 

Sal• of 1all1LUa arsm14" llltecrauct .:ircuits 
UC.) are especucl r.o rucn cmly SL DiUioa :>J l'#'f\I, 
iastud of cae proJecuo S.: :>ii.1u1a, .accorcLll& ta 
aaalJ8ts. Oace caaracteruecl as tne teccaolo&J of tne 
fl.cure, 1all 1LU• usmiu ICs, accorllUl& to tile local 
Silicoa Valley joke, vill alva;-s be toe cei:nllo3lolJ of 
t.ne flat.arc. Despite &l'Ut Cllp<l!CUticms • &olll iua 
ar••ide vill account for oai.y a ••LL ?Art of tile 
total ••aicoa .. ctor aarlr.et, wnica v.as vorca 
Sl2 billioa ia 1967. Tac a1pectatioas vere larply 
buccl Oil •olicl ucnnolo1y caat pr-owed more difficult 
to vorlr. vim mu aihccm. litlLl& IOaAS :inps can cai:-ry 
rlcctri.c:al si.pl&l• at ll•l"•r :reqUCQcias, usiac a 
fractl.Oll of tac ;i-er required by silicon pnps, 
n&iaeu• ll.,,c not yet bem cle to insert as uny 
decaoaic ccapaaeoi::s 0<ito a s in&l• G•As cnip as tne:r 
can oa a • Ll icon ca ip. !lllreover, • Lll&Le vol-s .arc 
ao •-11 ill saLLLua arsesu.cle caat tne cost is ottea 
l.S-2 ti.us mre tam a silicon cnip. •nii.e some 
70 per cmt of Ga.As ICs DOii 10 to tne :alitary, 
plli- araml.4e cDips are nov YL&V&d .as • speciaL:y 
a.uc. 

To ccapcta vitn tn• silic.>Cl anp :&rlLCt, 
coepaDiea, •ucn as VLt&sse Seaiconouctor .ancl llLct"Oll.ave 
ltODolitaLcs, arc focus IA&. ~ILL• ~.:rov.a"• 

lloaoli.mica u conceDtrat1111 o" aic:r011.ave cHcults, 
Vit••• DU aaree.a to tai<c so• m.cro;irocassor, 
coatrollar aad • 11"al-pi:-ocess Lil& • iL icon en i;ts from 
"4Yaacecl !11.cro DcvLc:es ana ie1plaaenc tn•• ia ,.all i
aumidc. (Eatractad froa ~· l liove1111er 1'187l 

forecasts for saaiconc1uccor proaucu 

lo 19U the b-d•r1H amon& varioua 
a-..coa .. ctor pi:-Oclucts, proc.esses ana dasisn 
taClllliqua vill bee- fu&y. SCYai:-al coapanias will 
Depa to offer atanaar.a, •ea•custoa and c:uatoa lC• 
buccl oa u11:c-1mcr£UOD ;)!OS tecnaolo&y vita 
0,6-l-a•craa cla••ID rules. Tnis 4evelopaeat ~lurs enc 
dutLDct.100 llatwam amuc aisn-perforunca tecnnoiO&Y 
aDd •taadard co..,.rcial offerinss. Join1n1 larfor .. ncc 
Saaicon .. ctor ucl C,pras Scm.con.auccor in enc 
•ubaicrm raak• ai:-a Intel, LSl L.o11c, ltotorol.a, and 
Te.saa lDatru-t•, md ao .. Japanesot c;09panLu. 

Pro .. cta tl\at will be offered iaclude 1tev1c:cs 
WLtll up CO 200,000 &&t&a, c:oapll&r-bHCd Standard call 
da•p• co•Lnl close co .. )0 ,0011 "'tes. and fol 1-c: .. acc;m 
and llmdcratccd stancl.arcl cl&• •&ns vitn more tnan 
SOO ,000 pt••, accordins to J. Ila 1ndl, vice president 
md prcwot1t, lanasalaer Po;ycacanic lnsc1cuce. 
AAotnar ir.ay llCYdopaant in Liao v1lL be enc hue 
snarauon •••Ples of .. !l1>H DilA."ls Croa I !'llllt DR;,,"I 
stalvarta ruJitsu, 1Utacn1, llotoroLa, Ht.:, SLe•cnS, 
SCS, and Ta:ita• lnscruuncs. NTT and two otner 
Jar•••• coapan LH vi L l aLso ba sa•pl ins ••pcri..ncaL 
Lf> Hl>Lt d•••&n•· In L'lllll, u1travi0Lec-ar .. a111a and 

-· -
ca.c.:trL~al&.! cr~s»ie Pl.l.lftl. v1.14 Ulcre.uc 1.D. 4msit.;t. 

vitn ~us dcsips :>ecoaills-rc ;iopular, aac n-:tO:i 
4CS1ps su;tpl.A• into oollvion. Also, tne Cl«V&•Ope&llt 
of UUll EEi'!l~ viLl .,,,. in oc: tile u·acitionai. 
territorH!' or coaventiODal £Pl.Otis - ££?.IOlts. rae 
~ounll.ary Detweotft lo,ic anc ae.ory circuitry vill Dlui:
Lll li;li. On t!le •-ry siu, specia;-ap;ii.icatioD 
S&.\.'U anc OIA.'U vil co• on t!Lot Stelle featurLA& aore 
lDteli1,mce. Jn ;DC ci&itai s1e1a, •tancarc. 
S&akcustoa, aD4 c .. stoa clesips viU iacorpoi:-ate larier 
;>ortions ot -aory on-cnip. lutractell fro• 
~1actrODic:s, l) October li67, lcJ 1967, llC~rair~ill 
lnc •• all rip ts ruCC"Y&4). 

!lar&et cu.enc :or aa.auue;rco!j!Ute:r• 

l!b.nuupercoaputcrs offarLlll almlst tac perfor•aca 
of -1ua11.Lion-ooliar supcrcoaputers at prices J...S: 
.above ainicoapucci:-s' Dip -cl are l-ecoa1.n1 a YLt.al 
nicna, accorGLA& co apoka- at me l9o7 ""tot.ace 
trade sa011 ia Detroit, !ll. 0.taq-t, a aarlr.et 
rcsearcn Cir.a, estimated aaa aar&et •ar• or 1aallLll& 
aioisuper producers. M t.ncy cut 1ato tac 1- &DCJ of 
tac •upcrcoaputin& a.ar1r.ct, •iniaupei:- Mltu• ... t vorry 
a11out ccapetition at t.ncir - 1- mca fr-
• 1.pu-per for•nce m1Dicoaputcrs style• aupcrainu. 
ilbilc supei:-auau are Jl-tiit •auaa mat noe scalar 
arcn itccture, s11;iercoaputars uaclu4inl auauupci:-• ai:-a 
6--tnt processors vitn -ctor arcnitccturc or soae 
ocacr type of parallel processLA&; taus llJ.&IL-CD4 
superauau LD •o- _,. caa 4'lpllcatc lo,,__d 
aiaiaupers' pcrfoi:-•nce. lE&tractad fr- !tetal-c:ir.LD& 
~. 30 11..vclllllci:- 1~57) 

llue c:itpcctecl in lapc:op co•put.er ctcunct 

t.pcop coaput.ei:-a vill pi.a sruccr acceptance 
•-1 !ILS -•,er• LD l~•. acc:or4LAI to uaduat.ry 
analyses. T. aajarin, ••c:uti•• VP of Creative 
Strata1ies llese.arcn ~ntuoatioaal (Santa Clara, CA), 
.a c:onsultl•& hra, obaerYed tnat user-a vaat bisnu 
resolution and true portaDLllty. t.ptop aales rose 
s ipifLc.antLy in 1967, accordi.:11 to LD .. •try 
estiutu. ll'aatui:-a Devclopaent a:itpects 65U ,000 
laptops co oe sn1ppec1 in ltt2, versus i.ss,ooo LA 1968 
..... J>U,OuO ia 19117. llaJor suppliers espccted to 
announce laptops 1n L'foS LDcludc tart, VLtll an 
••tel .w:11o-1>ued PC Coavertillle, a1ld Zcatn, wnicn 
vil1 ofter • syscca tnac reportedly iaprcrwa I.Cl 
rasolution vicaout naav•ly draLllllll tne battery 
sup;ily. Apple Computer and Coapaq C.-put.er aay clebut 
laptops in l:lllo if .. r~ct opportuait•a• arc atrODI 
CDOU&D• 0v&rSUS rLYalS ~U..OllRL aaG MUWI 
~lec:trOllLCS aay lDCraue tnCU' ;trasmc:• SOOD Lil ta& 
e1<paa11ia, laptop a.ar&et. lf.:ittracted troa Coaputar 
:!2!.1!,. o ie1>r.ury l~DO) 

l'C •ala rise •:ir.pcc:ted 

Personal Coaputer mnufac:turars cspect taair 
sales to rue 21>-JIJ per c:eac lD 19i6 versus l'ill7 •• 
cleand risu for enc moi:-e ;iovarflal paaration of 
aquipaent, acc:"rdllll to an lllclu•tl'J confarnca add 
recaatly at Suicon Valley, CA. la!l'a LU-20 per cant 
1r-tn Cf ;1aate U -re conaervatLVC, llut tna &JtpeCt&4 
rate i1 •till accep~able. ltotorola, oaa of tna 
vorld'• Laraa•t a1croprocas1or proctucars, •• 
clevalopinc • n- mic:roproccuor c:n1p Ducci Oil 
rcauc:aa-i.nstruc c ion-Ht coapu tin& (l lSC>. TD.a 
aLcroproc:assor v1ll of fer .,. altarnat1•a to enc 
6800 ser 1as tn• c u llOV uaad I.A Appl a'• Ilse U\toan 
coaputar• and in ocnar r<ey per•onal coaputcra an.a 
vooscauons. Coap~. vnicn pi:-octucH lafl•coapatibL• 
personal coa!Nt•r•, expects • 20-JO par cant sales 
rH• i.n L18o attar nearly doubll.RI ltl rCYenuu co 
u.1 b11Lion in L'Jd7 versus 19111>. AppL• coaputars 
a1<peccs rcv.en11u co rue as c .. scoaer• Duy n1sner v•L,.e 
systau. Crowtn race opciaua U/ rault in 
overproouccion o! coo .. ny types of personal coapucers 
in l'Joll, Decau•• every coapany tn U\•U tnat lt VLLL 
1rov faster tn•n tne i.nouscry. (t1<tracce11 troa 
llav Yor~ ti••, 9 Dacecer L~d7l 



'tile rar ... t for .... 1t...-s w1LL totai ,.,_Jo :>1LL1.>a 
LD 119'. u apUl.8t SJ.>- 01ll1on "" l'loi, .u:cordia' t.> 
~•for4 le•ourc.s. S..- li mUioa .,ntts "LLL :oe 
aol4 LD 1994, "'a .• per cast per ye•r froa L'loi 
US u4 11:.aropeu •asdora' lowerLDs .>t pru;cs 1n L'llli 
to aol4 - to or uacrcasc ur .. et $Dare:> aas .. aectec: 
tll•ir prohtabi.h.ty. A8 a rcs .. Lt, s- tir- nave 
CLYMUC tlMU -•tor busLDcsscs LD Lill7~ tor 
.... ,1 •• ae& 8014 •t• ..... tor act1v1t1es to C.r41aa1 
Tec:ll9olq1a, ••• ltotorola SOLO LU -ltor b\ISUlCSS 
to DiaplayTek. Tlaue u a a.- for -•tor• wiua 
lli.per lll•6'14tla •pec1hcauons, -re colour options, 
•• llipn re•ol'lti.on, clue t<> Dost -ufacturcrs' 
cle•ira for lllcttcr fl 1aer-trec -•tor• """ enDance4 
tcltt •4 &rApbLU pru-tstLOD capao1lit1es. 
(Eatractccl fraa Electronic Data Pro.:ess1a4 w..e .. 11, 
lS fellr..ary 1914) 

'be -pater LDC,..try u underpLDS a prof;JUIUI 
caap •• tlae .. rlr.et a1uh• to a1cro coap.aters -• 
_, fr- •uafra-. <lace cons1clerecl LD pcrpct .... l 
iabacy, toe .,_,..tar iadu•try ... J aa¥e t\lrncd tnc 
caraer foll1111i.os tile market sl.-p uaat bcaan in ~•t• 
191/o. 

Tb.is aeria of rc•.atea articles clucusaes uac 
.. rlr.et aoi.h tovarcl 'chstr1b .. tad procau1as' ano 
_, fr- -oli.auc bacll~fhce .. LDfra-s Lil 

tcr• of•- tcellnolo11 (tne aclYast of -re powerful 
ai.croproca•or Clli;»ie De! riac ec0G0a1c ten i o uicy of 
aicroe tla•t perform lue ainicoaputers and 
•iafr->. aac case of prosr•-uas a new f..nccioca 
on a aicro wuaua a larpr •cnLD•, tac PC ..ser's 
faailiarity of coaputi.os on a PC, me cnans•d 
ia.i.its of coapslter buyers, tne co-cl1.t1 aentsl1.ty 
mat 11111ere aar&in• because of LDtercnanccable 
•cniaa parts, and u.c 't.,rnpi.Kc effect' -
actvorkin&. nae impact of p,.,ertul mcrocn1;>• on 
PC clavalopaeots aacl co.pe~Lt1011 is cons1c1ered. 
Cbarts iacludc a &r•P" LD enc rue of US sn1pmcnts 
of computer bardllara, software ano sarvu:es in 
1912-87; alupaenta of PCs, s .. 11 coep:•ters, 
•clL--aiaM computers, aod .. iafr-s in l'llll-•H; 
tile iacluatry'• anrL111tia& operac1111 aari111 1n 
1982-87; tile number of LsK 370 ..-.a ;10-c:oapatlDLe 
•J'te• i.o 118e; aad mcro's pr1ce/l •11Liot> 
proar .... iaatructiODs/accoad versus tna ... ntrame's 
price. (E1tuacted fr- a..s111ess ;;ee,., 
30 llcwe•cr 1987) 

'llltnparalld' future 

tlac Vay forvard for baravare tecnnoLOSY I.Les Lil 
'ultr•pa~•llcl' clatallaac .. c:n1nes - a ae•••&• to oe 
llaaclacl Illy market leader• I.sit and Dis1cu Equipment 
(D£C). This vu toe forecast .. c:e oy J-• llart1n at 
• 1-cloa anuaal' on toe 'illcure culture' of coisput111s 
clavelo...-t. llut llartica said De envuaaea rautance 
ia tlla UIK camp, were the aovc to pal' alLel 
procaae i.D& - all4 Uleretore c:neapcr coaputin& - could 
:auaa loea of revaua. 

llartia'• aclvicc to DEC vaa to attacll tn1a I.K 
Acnillu' baal by npLD& ao a1re~nt vitn icradata, 
lucler ia Cllc l\ardvan clacabau field. He sai( 
bar••r• clatabaaaa arc a1ent1al for pLD111& uaprcwe4 
trmaacti.oo procanins (~p). Sofcvare counterparts, 
•ucll u 1192 and OracLc, can at the -acne reacn only 
around~• trma1act1ooa per 1cco~d (cps). The more 
pl'ocasaort you adcl co a clatabase .. cnine the more tps 
you can clCl. 

DEC ia vor1t111s on aevelopmcnt of it• o.m p•r•LLe• 
clatabaec .. cn1.11c vh1cn anoulo reacn tne .. r•ec w1tnin 
five years. (Elltrtc:tcd froe Cooiputin1, 
111 lllcw-er 19117> 

Cnc .osc or.-.ctc •ow.aces in ca.a~• coawe~a~oa 
unqucstLon.OOL)I' are 111 n11n-rcso1 .. t10D -outD1c ana 
nyor1d •DaLo,-to-c1a1;aL coavartara. for me f1.rst 
ti•, dcs1pers nawe reaCJ accua to .... outn1c _. 
nybr1d .O~s vita resolut1oaa of •• Dita and ab""• -
•d -l' •H tne aev coawertus arc tut, co ooot. 

l.t is Dot surprLSUl& tnat ~•CDDOLO&LCAL ........ cc. 
10 ll1&n-rcso1 .. t1on .r.DCs are m ... &Ul& tne .nape of tac 
-rllctpLaa. OI: all ADC ua1ta COG•-cl vorl-111c, 
pal't• DaYLD& a reaolut1oa of l'• b1.ts or oi.pa •
have a -rl...,1cc -rllet •llare of allout 13 per ceoc, 
says Sclaaca" I.De. DJ 19'.N, toau anare of tile total 
.ADC •r&ac vi.11 be 27 per c.nt, preclicts tile ltountalll 
View, Calif., mar"ec racuco •-•. 

lt lOOILs lae tone n- ayorLG aocl -011.m1.c 
pal'ts v1LL oe dctoronLD& tile pra•t itLD& of 
1up-rcsolut1.on .ADC~. tile 12-bit conwercar. Of tDe 
vorlclv1de coas.apc100 of 11-bLL and ab""c COGYertars, 
toe eaare of l .. -t>1t or octtar .WC• v1U 1-p tr-
" per cent to )l per ccot batlleaD 1987 and l'J91J. llo 
enc total vorL-ioe .WC ...-Ut, L1-t>1t Ud '"°""• parcs 
cue a coaautant !i2 per cent •nare). 

la add1t1oa, -re o- ua1pas toa aver before 
are ..SLD& Al>Cs, espec1allJ .. iront aocla ior 
di&1cal-11pa1-procaaaLD& sptc-. tcaat u 1-d news, 
SUlCC toe VOrldVLcla .. rlr.ct for all atancl-alone Gata 

coDYarcera u, at praeot, rc1at1.wely •taDla. 
lntarasti.n&lJ eooup, 1.11 •pita of o- ADC appl1.cat1.-• 
aucn .. D:iP, to• vorLd CODtLDUC• ta , __ aol'e 
d1&1tal-to-analoi co-ertcr•. DACa account: for 9bout 
S2 pel' ceot of all clata coawertera. Of course, ADC• 
arc usuaLly -re expena1.we to&D Do\Cs, eo SZ pei- cent 
ot dOllars v1ll contLD\IC to '!>• •pent - ADC.. •J 
L'NO, ADC. v1U nawe vorlclv1cc l'aYClluea of ar-cl 
SllYi •1111.0D, c-pared v1t11 about Sllli ailli.on for 
DACs. 

fast--•LD& tecnno1os1caL cnase al•o •• arupt1n& 
1n otner ar••• of me aAalos aoa pover vorla. 
Povcr· •upply cecnaolou i• caarDCS•LD& raaonaot 
cuc .. 1ts to snr1nK s .. pp1y aua v1mout dc&radLD& 
eft1c1eocy, as svitcnLD& freq\ICllc1ea climb ta toe 
•sanertz rcaioa. (ilaprLDted fr- Electronics, 
7 January 191111, \cl l'llllll, McCr...-liul lac., all ripu 
reserveol. 

i'C Stlll SpclLS A\ltO .. tlOll 

A reaar&ao•e aver•&• aOAuaL arowtn rate of 
1.7.4 per cent over tne next four years nas been 
torecast for uie c:.uropean pro&r .... blc controllers 
_ .. et. Accoroin, er frost• $uU1vao's rcc-t .. r,..,t 
resaarc:n report, Progr .... oL• Cont'&'oll.er Mctvor .. s in 
i>urop«, tne .. rkct ia expected to lie vortn 
w.:11,i.uo a1Llion by 1991. Tnc fHta•t rate .,i arowui 
is expected fro• nacvorlleo appL1.c:at1ona of •di.um-sue 
c:oatrollers - tlloae v1tn 129 to 4'111 Ulput/output 
cn•n•l• - v1ui averasc •nual 111cr ... u Lil 

coaa-pt1on of 1i..'I per cent over tne •- pcl's.od; 
cneac are ellpactcd co raac:n a total market value of 
US:IL'-11 mll1on oy 1991. Tau •-nar, u •till on1y 
10 per cent of enc total marut. 

The larse•t, encl cul'r .. tly, the aaconcl-faetast 
arov1111 cateaory H mat of 1cuc1-a1ooa •d1...-aue 
controllere. tnasa are c1tpectccl to nna a pncoomnal 
crowcD rate of 20.~ par cent per year and to acnieve 
total 1ale1 of JSS~JO mllioo lly tne end of tne decade, 
tnu represents lO per cent of enc total projected 
a-11<,.et. tnc report turU\er state• tnat it u tne 
conai4crabla cost of c-plcte automation nctvorlr.a U\at 
,..,. •• potential users nas1tata to co•it tn.-elvas, 
They prefer instead, to install pro&r .... ble 
c:ontro11.ers and otn•r A\ltoaac1on nardver• captole of 
opcrat1ns vitn1n a netvor1r. syste• tt a later data. 



A fuirc:ner factor, bes1ccs .:ost, is tne 
ia~tibility of different a.a"uiacturers' netvo~k1n' 
•-, eo a.at llSUS of tncse •=•-s nave fci t 
impelled to etick V1tn & SLD&lc supplier. rne idea 1S 
to crate a ataa.darc data co-1cat1"'1S sen•- .. uen, 
if dea i.ped iato f\lture products. voul4 a llov 
1:1a.-enu to c-i.cate v1tn caen otner re&ar4Lcss 
of taeir ••ufacturer. 

llD9t of Eur~pe's pro1ra ... olc controller 
auppliera • ...,. launcaed, or arc close to 1auncaia1, 
llAP-ttaed producta. 111 fraa.cc, aovevcr, aa 
altK11&cive - ataa.caard, JllU::i, aas f- favour. 

Ia c:ne U~ Clle of tac .,st up-co-csate aut-ted 
prN&cU.OG liaes uaia& prop--ble controllers u at 
ferpsoa '• factory ia Cos pore .. acn produces .,re tn.aa 
5,000 TV ••ta eaca day aad u procaoly aritaua's 
laclia& TY ••t producer. 

Early ia July ~C lac&11Str1al Coatrols .aaaouncec 
taat i.ta CEllll0/700 controller for iadustrial process 
--tioa bad euccasfully cospleteo !!AP coaforaaacc 
taeta. nu .. ie believed to:.. tac first suca syste• 
to aclai.-e tnie outside tne US. 

tbe 100 c-troller, vitn l1Ai' version l.L u .aa 
eanmcecl c-troller v1tnia tn• ~'1111) family, aa4 tne 
uac:lmi- of aa iate1ral :L\1' iaterfacc vitnia tnc ua1t 
makes it uaique. It 1acorporatcs • sia1lc-~rd 
caaputcr fittecl vita a ccatral nilP'wal', wnica 
i11pl-ta !IA? mcl caables co-aicatioas between 
different -..facturcrs' equipment. l,/Ultc a f
unufacturcre ia .... e de•eloped •- types of .,tioa 
coatrollu. 

Vitia a 1reat de•l of development vor" tail in& 
place ad tac c-tiaued indespreacl and iacreasia& 
adoptioa of proir .... ale coatrollers in • nose of 
applic:at1oaa, taeir days arc OJ' no -.aas over in 
ioduatriel automation. (f&tra.:cec1 !roe ~g1neeri.ns;, 
..,,,ember 1987) 

lllll vill K"ll togetner ltl IA\i.x-:>•se~ networit1.:ai1 
atrate1t y iiJ89 

llaclerluaia1 its iatentlon to oc • lca4er in tne 
Uai& aarketplac:e, lat! Corp. u promuin1 a raft of 
aetvorkiA1-aoftvare adc1itions and iaproveacats for 
vork •tatioaa tnat run on lall's All version of U..1x. 
At c:ne llai form ahov in Dallas, la!! announcccl en.at oy 
tlarca 1989 J.t v1ll etart resell 1n1 Sun llicrosystau 
lac.'• •tvork file System, wnicn 11vas llSUI access 
to filu oa other netvorlr. nooes. la.'1 vill aha l\evc 
aa electraaic-.e1l pac:ka&e for tnc AlX sy•t••• -
IT l'Ca aa.d, by a"tu- 191id, tna PS/~ •de< 81>. 
Alc:noup aa AU ey•t•• Oft u Etneraet or Toaea-lua& 
aetvork vill be able to act aa a eervar to pueaaal 
coeputer• r..,..in, unde• tne DOS and C::i/2 operaun1 
ay1te•, llltl nae aot mn ·.ncad product• for full, 
trmapareat co-.nic:ation1 batvem tno1e PCs and 
aoaaerver All ayatems tnaruaa • aec. (llapruated from 
Elactroa1ce, 18 febr1Lery l'IU, (ci 19H, KcCr_.-HLLl 
lac., all rip ti ruervad). 

HP aad Microsoft vork to ?lug a nole Ln tne Ibtl 
1craceq 

Al•Ull to hll a &AP SCLIL open Ln L..r! Car;>.'• 
late1t local-•raa-netvori< ofiar1ni1,1, l1Lcro1ott Corp., 
.. .._., Wain., and llevl.ct-Paci<ard Co., Paio Alto, 
Calif., era vor1r.1n1 co1ecnar C4' a pro.sue~ co be called 
1.\11 llaaa1ar/X. LAii !lanaaar/X vLLL onn, tna 
funcuoaahty of !li.cr06oft 's 0:. / 4. L.A." !I an agar co .Jn u 
1yata•, ba1inn LRI vi tn tnose oued on Intel'• Ill.I~~!> 
a1croprocaaaor. Due by early 1'111'1, I.All :1ana1er1X will 

let PC1 r..ui1'l& JO:; or OS/2 c-icat• vnia 
Ua1&-basc4 systc• on tae •- cetvork. tlP plaaa to 
ariac LAii :..O•&e~/l tc 1ta llP 90UO eyateaa rmAua& 
uader tnc llP-i.IX Uai& warient, and otau vendor• eay 
tncy will add l.AIC 11maa1er/X capaiuhty c.o taair i-.n 
sys te• • l.iote OS/ 2 I.All llanapr, l.\lf !laaapr IX vill 
.... tne Server !leaaap aloe:& protocol clehaecl «>y 1-ft, 
!b.croeof~, aad latel Corp. l&epriatecl froa 
Eleccroa1cs, 14 fcl>ruary 19811, le) ljld, llcCrev-lhll 
lac:., all ripes reser•ed). 

1att restructures 

laK au dec:eatrali.&ed 1ta --aa••t etruc:ture l>y 
cruuag hvc a1ply uacle,_acl•t 1111e,.f-bua1111ess 
11a1te (I.ODs) co IO"U11 dewelopmesat aad 9&1lufacture of 
iu .:osplctc product l uae. llaw.-er, accoroua1 co 
l1dto Sec:ur1t1cs aaalyat D. II.aback, tae effect ot tae 
_. u aia1auco suacc tae H• people are _ .. , tac 
decisions. tlllt also cr•tecl 1att llaitad Statae to 
am&&• tne aev DllS LAesees. Tae aev or1aai.zat1aa v1i.l 
bria1 -re uaoepcadcac:e for hll product clevelopmeat 
aaca -ufacturc cac:utlYU, me vill •-t tae1.r 
fiaactioa ia strate11.c plC1111ua1 for producu. fr-ct 
dcve1opmeat exiec:ut1vu v1.h aave more U1Yol•-t ua 
tae aarketlng of taeir producce, vaica, 1a ta• paet., 
vas primarily daae by me cospaay '• -1<etua1 
su1ts1caiary, tnfor•tioo Sy•te• Croup. Aleo, to b-c 
tne L.Oaa coocentrat1oa oa auaus1c proauct pLamL:m~. 
la!!l estaahshed a •- pat1itia for aa .. auteur. 
1cacral .... ,er of aarketuaa plmauia at eac• L.Oa. 
(Source: rec:naolop Up!ata, 29 fearury 19U) 

llltl la1mcnes a -1or •"fl!rCO!plc:iD& iaui.ative J.D 

EU rope 

lolli.le taM Corp. vaa Mltia& auclliau by prcaiaua1 
to develop a ac&t-&enuat1oa eupercaaputer vita 
Steve Cnca, tncy vere busy on otaer froata aa vell. 
llttl .... aouac:ed cnat J.t v1ll •peacl S-Oil ailhaa ower tae 
acx; cvo )'ears co adVaa.ce superc:oapaia1 ia Europe • 
Uatl's iavestmeat v1U be used ua pare to ••t "ii 
supcrcoaput1a1 ccacra ui Europe e1a1lar to taoee ia 
tDc US crucec1 .,1 tne llatiooal Science fouadatioa UI 
1'11b. rne five European c:entra it i• plaa.nua1 v1ll. 
be l>aseo at aa;or ua1vua1t1es or researca 
LAstl tut ions, and v1ll be supportad ay 1JIK, enc 
insti:uuons and nauoaal 1ovar-au. la!! v1ll also 
s.apply over 25 otner European educ:atl011al aacl researcn 
iasututLons •1tn a4v.aaccc: proces1ora or vector 
facil iues. rne first Europeaa centre vill be at uae 
Centre !'lat1oaal Un. versitaire Sud de Calcul J.D 

llontpelliar, France, aao u expected to oe1111 
operatin1 in J.,uary 1988. (llepriated fros 
Electronics, 1 January l!j88, (c) 19811, llcCra-llill 
lnc., all r1111u reserved). 

Tne I.at1-cnm daal could aaae •upercoeputer• kiA& of 
tile -unca1a 

Taere ia ao loapr any q-ti01l tlaat tac 
eupercaaputu aarnt i.a uapiA4 up aa ore of tae -•t 
iaportanc for coeputer •tare ill tlae 1990•. aut if 
aay dollDt reaauaed, lC vu eraaed by l.tl Corp. late 
lat aontll vn• llltl aaaouac:ad plaa• to forp aa 
elhaace v1tn ::itcve Cnaa - tll& .;,J-year,.ld f.,r_r 
'"perecar dee 1pec for Cray lleaurcn lac. - to develop 
a ... parcompucer Wll u- faater taaA &1Lyt11ua1 
•ailallle today. lat! vill proori.de fuadia& for Cnen'• 
thr••-tD~ld cospaay, S..parcaaputer Sy•t••• lac., 
and v1ll 1•v• Cl\81 acceu to 1u a1p-e11d tec:aaoloa. 
In return, lat! ptl tne r1pt to ..rut CAC Mcnuae, 
alon& v1tn SupercoapoLter Sy•te•, vnea it u rudy for 
co...,rc1al 1ntrOc1Uct1on in tl\a early 19901. 

Tile laK aova u unpreceden tad for tlH vor \d '• 
Lar1a•t ce111puter ~•r. lt n11 far .. ca outside 
aLILanca1 ir. tne pa1t, but never before nu it •LP\&d 
up vL tn an outt Ldar for cne developaent of an mure 
n Ll"-cnd • y• tam. 



- .w -

... t ta-p tae aat..re of tne deal -!" be 
•urFiaua&, aa lWI ta1..at •• 1up-eo4 ... i-rcoeputer• 
vaa llOt -w.pecta4. •ca ... e tae Cllm McDLDe u "°t 
expecte4 to -rp ... 1:11 ti•• next oecaoe, it u 
s-erall:r aot •- a• a •••r-ter9 tDreat for Cra:r. IClle 

lli-eapolu-bae4 leader LD toe supercoaputer Mrket, 
• for dae omer •Jor Yed..c1 - t:TA S!steas Jo; •• me 
St. Paol, lti-., allba1d1ar1 of CaDtrol Dau .::xD., aDd 
Ja.-'a hJiUu, lb.taclu, ano llEC. lEatracted fr39 
Electr•i.ca, 1 Jmuary liU, lcl 19dd, ~~rarll1ll 
lJIC., all r11Pta r•~> 

lall 'a a trai:eq for tecDDD1og prot.,ct LGD 

lMI'• (US) auai:eu f.x pcotectLA' its PSi2 
tedlDoloV _, -rur -:r ane 11•.,. its co.peutors 
,..t tae:r -•d to •ur¥1n. PosltLODLD& 1t.adt lD 
ta• ..rut b:r tareate•LDI ClCID-US .. 0 •~tated tile 
pro,rwur:r ._lpa LD its PeraODal SysteasJ 2 
ca.pater a v1ta l•pl act LOil, Lall au pt to usu• a 
uu.li.t:r pat.at, ... Ldl coirer• fUDt.tlO<lS ar procasa, 
bac. aot apecifi.c daaa.ps. Wlule computer c_,...Lea 
•:r vell be vorttm1 CID meu -ll PS/2 paoc..ct.s, -t 
are tr-4i.a& hatatly. toe bl& q..atlOD u are tDe 
pKU ._lped •:r CCIDpODeDt suppliers Le1a1? For 
euep~e, Clai.pa • tecoaolo11es lS.S. Josi. ~), -oa• 
caa.pa -· .... , LD as per cent of tile PC;At ClCIDU. DU 
"-ipa4 a aet of dl~ps for ClCIDUl' t.'le PS.1ls. ,..,;.. 
tae C09p8GJ, lLke lleaterD rL&l.tal, Cl&l- Lt DU 
le1ally .. plL;ated the ltLcro c..., .. .i te;aao1011 tau 
lM cla:&8 vi.11 be a key el••Dt LD "°°"'"'' "P its i'Cs 
to Luau syatew, D•> oce can 1uaraatee toe 
clCID-Ser'a dea1ps are lepl. 

ta me -•llll1le, sales of la.'\" s n:z ;>usaed toe 
co.pmy'a •ales up lS per ceat to aoout S; bill 100 •• 

1Sl7. Koorewer, tile cOllpeti.t1oa did Detter, larae1y 
It-• C118-r• are coacerae4 tDat buy1a1 tae PS/2 
vi.U lock tile• i.Dto a proprietary U.l'l deup, 
accor4u1 to tile eoapetitlOG, tae persoaal c-puter 
aanet ia dueuaae4 i.D tum of Ia.'\' s aev tecmao•ou 
u4 ita cloa-i.ers. (btractecl fr- ta• 
Zl D.cnilt...r 1917 iaaue of ..,..,. ... Wee11. ~Y apec1a1 
per.Uaioa, (c) 1987 by !lc(;raw-ll11L Lac.I. 

Pbihpe i.D oatioaal, Eurojl!aA parallel .::omeutcr 
pro Jee ta 

,. fut aa tile cn1p canelope11, Dile proolea •• 
eatcauaa up v1tD it~ tae fact tn.at • t fa.::es toe JOD 
al me i.a ..,ery coaputer, ,. .. en li .. ts tne proca• LD& 
apeed of tll.at apparatue. aut tne day v1ll co• ""eD 
you c ... eiaplJ add a fev cn1ps to a cOll,,..ter to.at u 
too 11oor. 

U Pluhpa mey believe c:nat tDat day is ODl:f tvo :r••• _,. 
la a e..-er of Lcorator1H lD tn• vorld, DOt 

l .. at i.a ta• PDyuca L.aborator:r of Pn1hpa 1D 

r.weoirm, coaputu ec1ntut• """ ua1u c:ney •• 
eloae to tlla "parallel c-puter". tvo years fr- •
i.D lia•oorm • prototype v1tn .oo..t lllO cnipa •• to 
eucute ita hut prO&J'- LD para~ leL. 

h1hpa i.a DOt doUI& it ell by lUelf, Out ... 
UavDlYM i.a a Outen llAG European project. to1etller 
vi.en ell• •1•era1t1H of Aalterdaa, 1"ent•, L.e1de· 
•d Utracllt aAd tile Center for llatn-uc• anca 
C:O.puter Sci.me• lD -ter4aa tney are vor1<101 Oil a 
"P•aUel lafermce ud Stona• llacnLGe" (l'll:;rAI, 
vi.t11 a &"U-nt eubsidy YU tne St1-1auon •roJeCt 
T•• for C:O.puter las ear en '" tne lie tncrl.anos (:ii'111). 
Tiie !uropa.ao prOJCCt, vn1cn is carr1e4 out in 
co1perati.C1D v1tn A&C (Ceraan Electric Coapanyj aaca 
•i.llllorf, &•ta &ulllldy YU tne r.:t'."i!Lf pror- •ncl 
c•n.ea cne fript ful na• "DOP.1"; Dec en tr al ued 
Cll jeet~ ieated llacn ine. tnc :110 prcJe'.t• 
uitertvi.De 111 a .. tuall y oene he ial manner an tne 
PDyai.ca Laboratory, and ''DOOK" nu ude tnc 1rutcr 
prOP'aH, 

At .a coasrua OD p.arauc1 coaputUI, ... 1ell 
PDu1pa Del4 in f1••00t• LD J-• Ul tae fr--ril. of 
tDe ESilttt pcocra-. me -t iapoccaat 
caaracter La tics oi tee •• c-.utar vere outlLDn. 

A special pr0&r-.t& l•l'"a&e e&iata for Lt, 
called "P-l ·~ tD• taLDp .... ca me coapai:er -t olO 

•••llto-ly -t be vrittea - J.D auco • va:r tllai: 
it ....,_ .... t u expected. 'Ille pro,.ra-ma L•S-IH 
•e4 vita occl1•.ar:r coapatera are llOt appropciate !or 
ai.at. 

"•tD • parallel coeopater •- aa "DOOK", tae 
Clli,. •• not all -kia& at me •- t>M. 'Ille aore 
Cl•ey •o tDat, toe -r• •••ful may are. For •JIA8i'Le, 
if o•• v•te4 to Dawe aou:a a ca.pater do aa a•d1t1oa 
Ul m• eL.-tary scaool -er, atartm& OD tD• ript 
... d cCIDUDulD& toward tile Lek uo vita or v1tD-t 
"earrylDI OD•u, Lt --1d lte •tL1i&ed lD tDe vorat 
_,,er. WCD lOllip e• LD-• t•• OD tile a'*41t1oa ot 
.,.. haur•, Dui: except tor me fa.rat mip, may vul 
all llne •.o va11: tor a report Oil tDe oui:co. of tDe 
eoUup• vorlu•1 - cob:- co CD• ra.•t~ Qe ruuli: 
v1ll be Ju•t a~out •• fut a• w -~ ODe cDLp 4ou all 
tD• aG4ua& D;' itself. 

Ot•er pcobl-, Oil tD• otDer .._d, are crpll& out 
tor tD1a wery sa- parahai proeu1~. •d a Du•er 
of coapADH• had tlloae probl- ao iapori:...i: taat: 
tae7 •• aLreaay voril.ua& CID prosr•- for cae Pll1l1pa 
e09pater, eYeD tooup 1t dofl not enat :rat. 
lE.atract..S :r- £ls..,1ua iieublad, a ... , ... c 1917) 

MU \D wroP<t 

MU C-•a aocl Mll ul ... nc, ::Du laat bore 10 
l'Jelo frOD c:ne oere1u1atioa ... LCD aubd1w1ded Att uai:o 
..,,e.s les1er 1r-pa, • ipd a letter of iDtellt for tile 
purCAase of tile Europeall brucD• of me C-.GUG 
sr-P· 

tile br•caa of Mll C.....i.a COYetd ltl tDe 
asr-t are 11:uated ua •111 £cope.all c-tri.ea •d 
•- of tile •-• ane It•• a--ced - to .. • •re 
furotecDD1ea Ul Fruee, IMl1l teCDD1ea1 serwicu m tile 
UO:, Eurotedl ia LtaLy, Datavay in S..1uarL•d ac.ca 
omers io toe Ger•o Feural llepultlLc, Auatria a1td 
11m ...... 

ilUle Ml• C.,.acla UteDGa to eODceDtrate LU 
effort& oa me teleco-..1c.at1oaa aector, to• ~1i:aD 

MU AtlaDUc aL• at reLDforciD& tDe ••ctor• of data 
pcoca• lDI aD4 of coaputer -aatm ... ce. !IOI'• 
particularly. tfte latter vould aeea co oe • aector 
caeatLDed to e11paod rap1cllJ ..,. if -:r of me 
coaatr..ct1oa eoapaDiea are rap1dly pLDLAI ar-d LD 
mu aru i:oo. 

IMlll AtlaDti.c -1dl, aa ve reported, i.a ne of 
me • ..,. MericaD repODal talepa•• coapalliaa, Lui: 
1•• •-d a net LD~ of u:>Sl.17 b11l10D vitll aalu 
eq111walmt co USS9 .ll 1t1llioa. tbia C091*1J coapruu 
acvm chftarac td•pD- coap•uu mu _..y 
-r1c.ao •UL••. FurtDermre i.c eoauoh a larp 
ou••r of otncr uaduatr1a operat1a1 ltotD LD c:ne 
Hctor of cellular mltile e-i.c.ati.oaa ud of 
~puur MLDteDaDce, tne hDue1al aeetor, etc. 
lSource~ aulletln i.uar.ss, llo. 1.So/Ott, c.ce .. •r L1117l 

Leasina !louse aeruda iu net 

S...d••• coaputer aarYuea bouae :a i.a tr1101 to 
• ..... LU Lea•"'' c-p.aoy •• ,. bJ •prUdUI& I.ta vi.Asa 
lQCO tile ""l"lY coapeut1Yc Detvork •arv1ca• aar .. et. 

ICS n11 s •ined JOlllt Y11nture a1ra-ou vltll tvo 
US tc1eco....,.1cat100• coapaDLH, COD&uLtaot• 111.vor• 
Strite&••• all4 network unaae•nt coapan:· as::. It LI 
aaraetllllJ tnau pro.Wets i.n £..rope and can p111L 
to19tncr tnur cxperta to vorl< oo OIM inu1 tor 
... 1t1n•t•Dll•L co.pan•••· 
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C-patcr leaaia& ll-• Atlcuc ll•s •Lso st•rted 
acllia& aeCVCKk serwic:cs, tllo.a"' Lt LS oevelopLD' Lts 
- r-ce of ~ic:&tlOllS proGUcts, r•tner tn•n 
offeria& -••cc<I aer•1ces. lbtr•cte4 fr- Caaputins, 
26 ..,..er 1'117) 

F~mti. auppli.u C!Ups to C...on 

kLtLa Cllip IMlker Fcrrct1 v1il supply .;...,.., 
tile J.,..•• pnotocopier .. d c-r• -nuf•cturcr, v1tn 
• tey caapca .. t foe its i.atc&rateo services D1iital 
•war11t ( ISDllJ • 

ea.- ia ~me vim Fcrranu to produce a• i.:il 
&•ta array U 8ll iatcrUc:c C:DL;> Cl&tv&Cll C-'s L4UIJO 
l•er copier aad aae lSl>• nctvoriL. A a1utao1.e 
ca.poa-t vu DO[ pt awailable fr- any JapADCSC 
-fact..-cr. mamccrs fr- Ferranti •re uruoy Lil 

J.,.. vita C•-, vorkLD& oa the pro1ect. 

aricam c-ld vell cie me nc&t stte lD ~ope tor 
• c- factory - nc, rr•ce .anci lt.aly .alrcaoy a.ave 
C- >.:uitallat1-s. Altllo.&&!l Cmm u noted io 
Europa for its of flee auto•Uoa prOG1c:ts. 
particalarlr pll0tocop1crs .aD4 fac:si:aiie -c:nLDes • .,.1 
factory II.ere ia li&clr co MIL« •41c:.ai. proouc:cs. one 
of C:.•'• oater -11.DStrcaa i:>usLDcsscs. Ofte otoer 
poaaiitle area of i.ocsc.11t Lil ar1u10 could be io ::ne 
~icatima area. C...m u n- dewelopLll' Lil oe 
~i.catima field - it recenclr l.auac:ned .a PADI lD 
Japa, for e,...ple. l£atr.acted fraa .;1ec~onics 
Vccitlr, 4 lowmllcr 1987) 

A•- facce on tile vorlo scm.concauccor aaruc 
vill lie la.mmed, vam tile •rpd ~ Seaicoodiactor 
aad na-oa C-pcamt• c-panr -cs iu deouc u 
SCStna-on !licroclec:crmics lS~l at toe Paru 
C-pca81lU Sia-. 

Tile -raer vill for:a .a .:Del?M"Y wosc Cllip s•lcs 
vill top Sl50 aLlhoo ia 1967, vo icn could 1usc t.aile 
Lt wto tile vorl4 '• cop dozen ae111c:oociuc:cor 
c_,.aua. l!zcr.,;ced :r- c:lcctron1c:s Wceltl•, 
11 llowelliler 1987) 

SLAclair cracks vat er :i.ac:,. ing 

ClaariaMtLc cocreprmeur Sir Clive S10c:la ir n.as 
ecatcd Cla•C Ile II.ad foun4 cne 'c:oapuunc !toly Gr.ail' 
m4 aol•ed tile problea oi aanufacturi.n& vefer-ac:.ale 
iaceitrate4 cucui.c.s. .inaaartic:. enc ea-r•d&•-b.ase4 
r•earaa ao4 dewclopaenc coap.any bm1.11:;. tnc 
deYclopaeat, expect• to 11tecia voluae produc:tioo earlr 
i.o 1988. 

Vi.CD vafcr-acale uaccsr•t100 (ws1), Sir Clive 
ea,.. Ile vi.11 lie allle to produce lltoarde vicn l60tlt> of 
•80CY, -pared vim JU8C 111> Doarde v1cn current 
procecNr•. 

m.aarti.c llH rcce•ved hnt round f10aoc::uac of 
U.8 inllLOG froa enc ocncr co-snarenoldera, vnilc 
Laduacry obaerYen e1ci•tcd t.tlat up to £.00 a1l11on 
.. ,. lie svaotu•llr oo tap it tne produce i• 
val L-rece i•ad. 

Taodea aod •-rue nave ai.10 11p•d .a 1ep.arete 
JOI.At •ar•eaeoc co develop 1econdary wsi 1toraae for 
applicatioo• froa fa .. Lc-colcrant .. nllne proceaainc to 
llilll perforaaoce vor~stat1on1. \Extracted froa 
Coaputio1, 8 October L~&il 

l!:u&"OP' favoun ~Lll 1ptca 

Tiie ~ill opcrat1111 1y1tei:1 nu .. c.oLuncd • 10•1~ 

footnold in U\c European 111&rhct, ~1tn mo1t s•1or 
luropean c:_,...ter c-!'•n1u offcr1n' Un11<-ouec1 
nar.,arc. U•«r• favo.ar Unu :>ecau1e it encour•io 
portallilicy i.n eoftv•u, """'n nic•n• t:\at :urdwarc can 

Ile lltOllFt troa c&lffcr•t veadora. Software ••doc• 
fav..r Uais-ci.ascc apce• llec&•• mer caa vr1.ce ooe 
appllcatiOD an.a offer H co ., IMlfU VLCD • 
Uau-Daaed coapucer, tll• rclinma tac ••*»ra of cae 
t .... of •claptuac caco •nlicatLon to c apec1bc 
operatl•& sptca. ll«•ar• weoora faw..r Uau 
D&cauae l~ pc-tea C-CCLYLCy - tac lLllllL&a& of 
41ffer•t -caiacs - .eidl, ia taadaa v1.tll 
portaihtr, -•• Lllli.a-1ue4 ayat•• foc-m.4•1• 
competltor• to Iall -ct ma. Toe pal of lltattl me I.x 
at1-lated me foraau .. of me X/Opea Groiap, ao 
orpauac:i.oo of Earopeaa and US •••r•, -1.Cll llu 
pc--ted c... Unix au.dare. 

la Europe, tile Uai.Jr. operacia& epcea i.a rece1•1A& 
tac atrmcat aupporc w •-11- ao• ••um-aue 
•lnuaer •rstc• v1m fr• 4-16 ceraiaab, ••• 
•LD&le-...cr vorucac1ooa tar -am&criA& app11ut1QQC, 
1aclu41ac CAD, accordia& to It. Ccvald, £aecati•• 
Duectar, Dae.a Spt•• DLYL&l.CID, s~. tlae -·r 
of Uau aystca dehwered ia Weatera Europe u 19110 
-r-d co 5u,ll4lu, up•- 120 per ceot froa 19115, 
accord&a& to Lateco (~) aa4 lacera.uonaJ. Date 
lParu). l>cS!'lCC tllU &rCNtll, tac uac of iJDl.Jl La llOt 
v1dcsprcaa for •uatr- or far •m&le-..aer peraonal 
coapucen, larplr beuuae illlu u deaiped for 
•Ltiuser cou-u. llua .U.t1Uacr facua au a110 
prmub1tcd tne use of Uaill •• m• operatuc apcea of 
CllOLcc for real-Ci.- aracew. (htracted fr
Electrmics, 15 Occollcr 1987, (c) 1917, llcGr..-lh.11 
toe., alL npta res...-4). 

0.1-1Clu l&D&JO Hiik i.a JOWtly Cutia&. •rate• 
ca.t li.Dit• aae caa diapaaacra aod -c-tLC teller 
uclluaa of cvo llaak• vim Ci.c1.1>aok. Tile •rate• uau 
•TT' s CAFIS fLDaoc:ul Yd co au- cua~• of eu:ncr 
Dn-1Cll1 1&a110 or Cini>- to MIL• depoaita or 
vi.mcaravah via me CO. m4 ADl9 of lloc:a llaaka. 
Start-up is c&pect•d to lie u Octoller 1988, aad c:ae 
ayecea 1.1 e&pec:cad to be operati-•l VLtllLA - year. 
(f&cnctea fr- Elcctrmnc 0.ca Proc:cH wg Jaeao, 
ll 11ow.-u 1!1111) 

!lotorola pl•u --.tu LP ORM proccH 

l!tecorola ia plaaowa to produce Lta --d••l&D 
loll>it taNl9 m4 loK!lic: SIMia oo a 0.5-aLcr .. ptoceH 
VJ.tnlD toree to five rears. 

Acc:ordlD& to .. ll Jenkw•, ltotorol• '• 4iractor of 
teCODolo&Y -·1-t, me 0 .S-.icna proc•• i• a
unoer devclopaent and vill be a•a1lalll• for co-rcHl 
procluctioo 10 tvo 1eara. llae 0 .5""1ncroa proc:a• v-ld 
l)e tD& l>ucl LDC founcla tloa for • lolUI LC SIM •aG lllltlnt 
DLVI ua da1,o out Clle caauaolou •SCD•&• vim 
Toan Iba vould oa ly ca&• llDtorola up to tile auc 
acoeracion and enc ha& vould oalr aak• •••• if it 
vere • ac:raceay tovarda lllOCpmdmc:a. 

Scotlmd ia fa•our ica ia tac race to lie CIH fi.r.c 
uoufacturlA& facihtr to prodiac:a llDtOl'ola '• Utlllt 
c&ynaaic I.vi. llDtorola •-ca• ••r tlaat tlla E:aac: 
lillln4e plant u tll• aoat procluctJ.•• of ali. ta• vafar 
faor1c:ac1oca p•anta H ova• vorlclv14a. (!acrac:c:ad fr
Elcc:troni.c• ••calz, 18 llovelliler l9o7) 

llotorola con flra RISC project 

Kotorola •• devclopinc a 32-Dlt a1croprocaaeor 
D•••O on a recsuced-1111cr .. cuoo-eet arauc:ecture. 
ll..-.. rs nave oeen c:1rculat1n& ebo.at enc llotorol• RISC 
proJl'Ct, csuooe<t tne 711Uu0. lll>toro•• na• rcfu1cd to 
ducuu H• a1sc vor&, but iu nand ., .. forced Dy tllc 
annO\lncc•nt ~Y ocner vendor• ,f tnur co-ord1oatad 
Rl!>C pro1ccu. Sun ~c:ro1y1tcaa nH ••&Jl•d up 
FuJHfu, Cy;>rcs1 Seaiconductor, and Hpoler intecrace.s 
rec,,nolOJY to taanuf.actYU 1U Spare cn1p, ""lle K1PS 
Coaputcr St• tcms nas 1 iped up LS l 1.011c, latc1ratcd 
Device Tecnno101y and Pcrfor .. nce s. .. conduccor to 
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vwtr. • i.u llSC cnip set. !!Dtorola s•1s tn•t it n.as 
b- vorlnn& Oil llSC for ae-veral years, but oou oot 
lleli.C'le llSC vill replac:e CtsC. lt>torola .tisputes 
clam by Sun and KIPS of ii.SC' s n isner ijlltr for-nee 
aad lover cat, sayin& tnat Cl:iC c:an utcn or 
outperfora llSC, and tnat it <:an cost less because of 
a p-.. ter aales •ol..-. llotorola does c-ceoe, 
D-er • tllat llSC can. reduce .ies ign t1-. llotorola 
ia po.aria& S11r~O au.ll1oa per 1ear oa RlSC dewelopoaent 
vorlt. IM 1.lSC Cllip is expected to oe fabricated Lfl 

OIOS, nm -•er Un.ill, an4 v1Ll prooably oe oHered 10 
early 1911. 

lilai.le oa tn.e •ubJect of a.t::iC tecnnoloa, 
llevlett-Pacltard Co.'• bet-cn.e-fa:-s staote oo RISC 
t:acllaolo11 t1IO years aco stirred ... stly ·~eptical -u. lISC Cleciuced Instruc:ion Set C-putiniil 
t:adlllolo11, i.t vu auuested. voul4 prove a 
allort-li.ved eJtCursioa for 01cne sciennhc an4 
•1mnrin1 \·end.x-s. 

Sllca alteptiCUD u DO llOU. il.l::i\: is snavua1 <>P 
i.D •s-• and •re a ya tea v1tll a co-rcial flavour. 
Y•tlor• typically aasociated VLtn offic:e syste- are 
pl-in& to offer l.1SC-t-ase4 systems tnLS year. lolbat 

ia .ore, ltDe idea of liau.tmi tn.e ouamer of ccaputer 
iDats-ucti.oaa to acniewe faster process 1111 oas voo a 
v1do follavuac a-& tn.e tecno1cal c:oaputer crave: 
aince llcvlctt-Packard's pluo1e. 

'Ille !at of CllD/CA..'t and vor1Lstat100 wcnoors 
c•-iA& •:rat:a• baaed oo RISC tecnnoloCY u a loa& 
-- (E&tracted fl"ca i:l~ct:-oaic:s. 17 :lccemer LY.Si, 
(c) 1917, llcGra-illll foe., all npta reseS"Vecl and 
DATMIATIO• r usazine c, 15 feor.ury 19dll, 
copfl'i.iat by Tccnnical P:.01 un1111 Coapany, A. :>uno an.cl 
Kadsts-cet c..pany, all :-ipu reserved) 

Eh Lilly joi:as supercca;iuter centre 

Eli Lilly baa become tn.e cn.ud ma;or corporat1oa 
lalm1 v1tn .\aoco Corp. and ~sc:un ~daol) to JOin tne 
iad.aeu1al auperc-putin& pro&ra- .at tne Uaivers1ty 
of lllinois' !latiOGal Centre for Superc:oapuCLn& 
ApplicatiODI. The four-ye.ar, SJ.5 millioa a1reeacnt 
llccoaea effective in Jan.ury l98o. Lilly vill iocate 
r•earcller• at tne centre to worot oa projects of 
iater•t to the c-pany. !ne centre atatf v1ll asaist 
tlle compaDy iD traiain1 ao11 researcn .and in 
eatabli.811iA& 1uiin-1peed <Sita L1Rola to otf-caapus L.illy 
facil itiea. Under the a1re-nt, tl\e un ivernty plan a 
to add to ltD• cm tre '• • t.a ff a ccapu cat 1ona L cheaia t 
and a coepatatiooal bioaolecul.ar scientist vno vill oe 
awailtble to Lilly for consui.tauon. Funded pnaanly 
by llSF aDcl tile State ot HLl.nois ,tne centre nas a 
Cray l~ilt& .uperccaputer. \kprinted vitn 
peraiaaioo frca cn-ical and ~.gineerin4 Neva, 
lO llowceer Ul7. Copyriplt 11~0~1 A&erican Cneaical 
Society) 

Cincoa Sy•te•• :nc., Cine: i.nnati, .and lh 1tdor t 
c-pucar AG, Puderborn, fa(;, nave I •&neCI an 
a&l'••-t to develop distriouted apphc:auons that 
•Cldr .. a llDix-basecl •Y•te .. and coaputer 1nte1ratee1 
-ufacturill& uriLets Jointly. for:aa1 .,nve il ini of 
pr..,ct• r .. ultin1 from tne .agreement •• e1tpectee1 oy 
J.... The asreeacnt fol Lowa ~1xe1or: '• recent 
relaaa• iD tne US of its Targa" :ieries of un•x-o.uad 
c-puter ay•tau and tar&on ileele1t re • .aticna. 
datallaea unase-nt 1y1te•. !il.e;>rintecs "Ltn 
perawa1.0D of QA!4111t\TIQS r m.a~•~in• c, 
l January 1968, copyri&11t oy rco;ln•c:•l i'1.olu•n.~6 
Coapany, A. Duon and llradstrect Company, ••l r •.inu 
;aerved) 

ilavlett-Packard vitndraws from Sj>!C trum Gcvelopme:lt. 

ilavlecc-P1c1Lard, after tell in;> Lt• largest 
cuato•ra over a period of montn• •:>out a new, 
hi&ll-perforunce ECL-oue• ver11.Jn o: 1t1 :ipeccr ... m 
ainicoaputar, nu v1t11drawn irOftl tne <1e·aloj>111ent 

project, aources say to •ave OD reaearcn &DCO 

de•eloi-ent expeDses. Sources aay tDe .:'>•pany alo:eacly 
nas pourtc& over $2U a1lh.m into CA• Pl"OJect, "1u.cn 
vu tas-pted to yield a uniproceuor tv1ce as power .:Ul 
as tnc current ilP ~SU. Tbe £CL project. "'u.cn llad 
Deer. rlMI ovt of itP 1aDoratories LD Palo Alto, llad oem 
... der fire fro• riwal clcvelopera at ilP's 1r-ua1 
Cuperuno system 1roup for scme u.-. A8 prevu;ualy 
reported, tnat 1roup plaos to build fo11ov-oir-Spectr.,. 
systea usLD& c1rcun tecnnolo&Y tllat llP v1ll &et 
uoeler • secret deal v1tn LD!l. (ilepruated v1tn 
pcrais•ioo or DATMATIOll r U&UUle c, 
l December l987, copyrl&ftt by Tecnn1.cal PubluDua& 
Coapaoy, A. Dunc& ucl Kaclstreet Coapany. all np>ts 
reserved I 

devlett-PaCllarcl Delieva it u starun1 a nev 
trend LD tne ccaputlll& 111cluatry by ofterua& users its 
product unu.als OG coapact cl1ac. 

Tne coapany Das put tne l!i -nu.ab for 1.u l ,000 
ai.nic-po1ters oo an uaclead a>-rca \coapact dUc 
read-only aeaory) - aDcl DU llad "an .-&ua& n...Oer of 
calls" fro• users and ayateu ll0"9U aiiout tne 
poss llul ity of adclLD& toe doc:umDtatiOCl for tneu °"" 
app11cat10AS system. 

111 adClH10Cl ilavlett-Pacxarcl eD&i.Deer• oawe be .. 
aa1tin1 aDout ac&din& aaatenaoce notes. 

Users pay aa amual aubscripcion and &et replar 
uil111p of upoated cluca aoldia& -uala, apphcat10D 
notes, solvt1oas to ~ftOllD protlleu aoc& oata1l• of 
aev1ett-PaCllard products. 

The du~ rvn oo a Pn1li.pa drive, wicn taxu OGe 
floppy due slot m an 1.1111 PC/AT or an llP Vectra 
pcrsooal co•puter. Eacn due nolda oOO Kbyta•, tile 
equ1va1ent of a ataCll of aanuaU 2> feet nisn.. Uaera 
can oravse or access 1te• directly. (~urce~ 
Coaputer Weedy, 11 Nowe•er 19117) 

Cahleo brings la!! into iu ••ecs 
lD!I looiLs set to autcn tne bi&&Ut alice of a 

aultia1Llioa do~lar Galileo airlUle deal to equip oae 
of ~ne larpst coapucer a1cea iD Europe. 

Galileo, tne consos-t1ua ••t up by DJ.Ile airlinu 
LDclvdin& aritun A1rvaya (11A) ucl ar1tun Caleclcm1ao 
<•Cal), to develop a 11.aot c:oaputer raervauOD 
ay•t-, u to spend $UU a.J.11100 oa a oev c-puter 
centre in Swindon, Ult. 

Tne coaputer centre v1ll oead toe pover of 
10 11111 JOiO central proc .. •«• vim a aixture of 
ULDfl"-• froa tne 3090 180 to tne 600. 

l<aliieo u lOOlt1ft& for ataff vitll apec1alut IJl!I 
alulla. ontun Auvay• is ua tn• ai.ddle of a • ia1lar 
••aro..» for staff v1tn apec1aliat expuiaoc:e of l.aK'• 
nicn ;>erforunce tr-•act1on p-coceaal.D& eovircm•nt. 
tne a irl in• cnose I.Ill to supply nacclvare !or cne 
uper.a<le and v1Ll t»e prov 1deo vi.th 20 lDK tranaact1on 
procusi.na expertl to saootn tne upsrade fro• 1.ts 
a1in1 air line control •y•taa. 

Galileo will lie eaployi.n& around lOO paople at 
its UO a1ll1on windon ne.a.squarten, wn1cn opened in 
Januery. (;al1leo 1erv1ce• vill be •old tnroucn 
Travico111, ~:le DA •nd DCal ;oint venture. Cotes nave 
Deen set at u.o s1ll1on, UiRiflcantiy 1a1 tnan 
(;al 11 eo' s riv al, M&Oeus, vn ich u speodio& around 
5JOU :1ul11o>n, ~ec•.,•• ul ni.ne partner• nave pooled 
cnur software. (So .. rce; Coaputini!i, lit llov-•r L9o7) 

S u•n• •nG Dendu fora auto venture 

1n •t• L•t-•t move co beco .. a .. ;or tore• in tlle 
vorle1v1de •utoa>uva-elaccrocuca sauet, S1aaen1 "'" o: 
t1un1'n, FilG, u putting coaetner • )0-)0 ;01nt venture 
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vitll. Allied-Siplal Inc:., .;it ~or:-ut:>•n. S.J. tne cvo 
pl.., to develop end aenufac:ure eleccran•c ·~"tecis for 
C8r aafety, l!D&iDe Cantro;., an.1 arivlr., comfort, WIUCn 

tbay vill url<et i11ter11acion•lly. Ttle p .. r cners, 
Si•-•'• I11acallet1Gn and .U:amooil.e En.,1neeri.n& 
Croup e11d All ied-Siplal 's aendiJt '"Leet ron i.cs a1v u ion, 
toptller acniwed vorlaw1c1e ••l.es i.n auto11Dt1vor 
ele1:;crani~c of -r• th•n :sw.; 111ll 1on tut ye•r. 
SiereDa pe&• me world automtive electr.xucs man.et 
at S5 bill1oa, v1th ?O per cent to 2) per cen~ ;;rovtn 
m11ually. {lapriDted iro:11 de.:tron1cs, 
7 Jmuary 1988, {:.) 1'11111, !tcC:-av-Hill ln.:., ell rigncs 
ru-d) 

Into tbe brucb, once ag;un 

Look f.n· AM tr ad lllC. 's renewed pursult of tne 
cnl1111iea' coapucer c1o:1ars to ta1<e a more 
buaiDearrelated acece it its projections of 
pcnetrati.11& tll.e US coos.-r uritet riold .p. Tne 
c-pany ia the dOautic suosic1tuy of k.strad Consuaer 
Electraiu.ca plc, UK, currently number one in tne 
European II.- caiaater aarlr.et. lt u pl.ann1.ng a big 
puall. into tll.e Aaer1caa ur1<<"t, nav10i1 recently bougnt 
out ite Tellarbaaed dutrwucor, Vicic<>, i.n c~der to 
nmdle ita ova Mrl<eting and au tr iDuuon. An ear her 
ate-pt to enter tll." US mari<et hczled wnen tne 
co.pally ca11celled its ur1<et1ng agreement witn Sears 
World trade lllC., a urut of Sears, Koeouc1< ii. Y>., 
Cllicaeo, Wll. icll. sold cri~ ucn ines cnrougn its 
deparc-t acorn. Sources et cne coaapey say it 
pl..,• to ellpand beyond cne consumr url<et once it !las 
a pod baae built in tnat arena. {llepr10ted v1tn 
peraiaaioa of DAtA.'IATIOlii r ugac10e c, 
l DecellDer 19117, copyri&i't by Tecnnicel PubluniDg 
c-paoy, A. Dunn and llredatreet C-paoy, all rignu 
ruerved) 

Pouibili.tiH of superconductors 

Hign-c-perature auperconauctors could De worcn 
Sl-7 billion/year, according to P. Winson of Oitford 
I11atruaeota (UK). Sales of superconcsuctor products 
are currently about S750 m.J.ll.ion/year. 
SupercOllductora are 1u1table for any application• 
requir101 tranaaias1on of electr1c:1ty over large or 
••ll diataocea. Superconciuct in& coil magnets can 
produce atrOll& ugnetlc fields wicnout requiring large 
amunta of eaer&Y, and so c:ouLcs oe used for •&le" 
velliclea, particle accelerators or !irlR s~a.1ners. 
Magnetic fields can be used to sw1tcn tne 
superconductivity on ancs off, so ailow1ng 
1upercooduc:tor1 to be used for transistor-lllr.e devices 
and Joeepn100 junctions. Hign-temperature 
1upercooductor1 could easily displace low-temperature 
•·~perconductora 10 Cheu· current applications, as 
liq.ad neliu• coolet could be replaced Dy tile mucn 
cneapl!t liquid nitrogen coolant. this would reduce 
the coa~ of operatin& an lt!R scanner 1Attl7 ,000/year. 
Planaer1 alao e1um1te tnat tlLgn-tempersture 
aupercooductor1 will m&Ke it ~neaper to build and 
operate particle accelerators. 

It ia not yat clear, novever, vnat properuu 
nign-t-perature superconductors w1L1 nave wnen tney 
lleco• co ... rc1ally ava1Lab1e or nov cney can De 
procu1ed 10to uaeallle proCluc:ts. ID!'! uys current 
daa1ity of 100,000 aap1/1quar* c:enc1 .. crc are 
poe1ible, auffic1enc for cost appl1cac1ons. C1uu of 
superconductivity at cemper.uures of over u'c nave yet 
to be verified. Superconduct1ni1 deccric cransmus1on 
Lin«& could save enougn in transm11s1on Lo•••~ co 
equal tne power output ot ;o us power plant•, 
according to ruesrcnera at Mooo<naven ~at1on.1l 

Laoracory. Superconducting ~•ole could aho 
elia1nata tne need for oooater atat1ona •long 
co..,.icat1on1 cables. 

i'luma spray .ng na• already been uae<I by alt co 
~posit cn10 coats of 1u·•rcooductora oa a aubatrate. 
:iucn c:oer.in&• mllJlC act u Upletlc an:.elcSa 10 power 
generato~a or coaputer c.1i.pe. out the technc:o11 
cannot be co-erc.1ally 10croduced until it u 
tllorougnly testeo. l'roducins ""ifora .. ter:a.ala vicn 
tne proper cn.1racterut1cs .. y ue cncflcult. Tte min 
hl- 111gnt also te adYeraely affecteo by ••ll 
uguec•c hel.as. ~Chin'S superconductJ.111 hi• for 
COltplter Cftlps 11 also e diff1cu~t ta&I<. roe 
Drittleness of c:er-amlca mi.pt llmt cneu uae 10 
caDl•, elt11.ougn a polymer bindi111 aipt aoho tou 
;>robl.es.. S..perconductora mpt not De c-rc1ell.y 
prof.itable for et leaat 10 year•, accordi111 to O&ford 
loatt11aents. Ano deve1opan& cne latut generation of 
auper":Onduc~ors aignc be aacle obaolete if 
ro--t-perature aupercoaductora can be developed. 
'1aan .. 11le' Japanese fir• are P"•ll ms anud to develop 
,, aupercOf\duc.or cumputer oy 1991. {f.Jltract;?d froc. 
hotw Scuntut, l2 October 1987) 

S..perconcluctors propel an electrical motor 

An el~ctr1cal motor, baaed :11 a superconductor 
property known a11 tne lteiaaoer effect:, will <:ebut in 
feoruary. auilt by •c1eotuc. at tll.e US Dept. of 
Energy's ... rganne llatlOllal Lolboretory (A'"goone, Ill.. J, 
tne ''lteisaoer mtor" c.>caiau of an 8.)-10. circular 
aluaiDiua plate with 2/o dectroaapiete llO\lllted alon& 
tne outer edge, ellplaiDa Roger 11. Poeppel, ceraaica 
group ..aager of Argonne'• Material• end Compoa1te• 
Division. Tne aliai~iu• plate •lt• above rvo cer..;.c 
dac• composed of yttrua, tiari.ua and copper o:ir.ide. 
l'be discs are auil•rged in hquid 11itr,po to l<••P 
tne'IO at about cne c-p•rature at woicn CL.• collblD&tioo 
been•• 1upercooductio1, 94 It, Pcsppel aaya. TIA 
lleuaner effect ia tne property of 1upercoucluctora 
cnat cauaea cnea to •llpel l inea of upetic force. A.a 
tne lle1smer aotor '• eleccroupet• approac:ll tne 
eupercoocluctors, tne auperconcluctor•' own aapetic 
held pu1nu tne upet away. Tne aotor operatH at 
about 5U rpa, or about tne •peed of a pnooograpa. Tne 
nellt •tep for cne reaearcn group ia to try to aa&e it 
a l1ttle more ruaged. Tne outFUt fr- cne aotor ia 
ne1ligiDle, "'D1&t it deaooacratea ••t tne cone.pr ia 
poHiole," ••ya Poeppel. (Source: Cneaical Week, 
27 Jeuary 1900) 

New en ip introduced 

LSI 1.og1c nas introduced a pte-arra7 chip witn • 
grid of one a1ll1on tramiatora tnat can be hooked up 
to as .. ny as lUO ,000 &•tea. Uoul now, aoa t eucn 
C111p• contaa.ned fewer tnan 5,000 1011c sv1tcnes, or 
gate•, for• total of about 20,000 tranaiatora. 
t'.qu1pment manufacturer• uae cnem to cuatoaue tneu 
products by add1n1 tile proprietary featuru of ttleir 
cnoice. LSI's new cnip ria• aora t11.ao cvice tne 
clea•i.ty of any prwi.oua gate array - anouil' to build 
c:1rcu1ts as complell as tno1e found J.G tna latest 
l2-DLt aicroproceaaora. !.:>I'• c:n1p will 101tiall.y ,. 
more •llpenaive t!lao aiail•r competitor•, but anould be 
co•t-competitive by 1'190, tna fir• Delievu. 
(ltaprLnted trom tne 9 Movellll>er l.987 iaaue of Duainess 
Wee1< by •pec1al periu.uioi;, (cJ 1988 by lk:Gr--llill., 
IiiC":") 

rilGFET1 tnat function at aicrowave fresuenc1e1 

lTI nas produced tne fir1t nateroetruct1&re-
1aolaced-1au field effect tran11acou (ril.GFEtaJ 
fun ct ion ing at microwave fraquanc1H. Tna Dav lllliFETa 
intagrate aluminiua aalllu• auen1da vita galliua 
arsenide (AlG....,./GaAa), and have tne capability to 
funcuon at ugnlf1cantly n1"1•f frequenc.1u and at 
Low~r no11e Level• tnan 1tandard GaAa FEta. Tna nev 
di1Y1CH teature a 2-D electron ga• aenerated at ~ne 
undoped ALCaAa/C&Aa inter face und«r the gate c lcctrocse 
by cne accumulation of free elactron• fro• &dJ•cent 
ion-1:11p1;1nced n plu• ra~1on• 1elf-al1gncd to the 
aace. Tne ncv ril~FET• are faDncated wLtn ITT'• 



·-lt1functioo aelf-aligned gate t~o,;) process. In 
t•at aituatiOBS, l-ml.ti:ron Cil.tC: d~VlC.es n•ve Shown.& 
2 eta aoiae level u.a 7 da usociat .. .s ,ai.n "'easure11 at 
10 Cb Applications for the iH\;f£ts mclude 
aill1 .. ter-vave ayatems and nign-sensLt!vitr radar 
receivera. (Extracted from !t1cra waves, January l~ob) 

Mev semicaa.dUctor fabr1c•tlon gro~~ss 

ll:=~~rop clai .. 1ts new seaJ.conductor fallr1c•tton 
proceaa yielcla 10 t1•s the 1n4ustry average. fh,. 
fira'a leaearcn 6 Tecnaology CHter (Koll iag thlls 
Eatataa, Ct.) fabr1cates "ai1bc-vis1on" chips 1n groups 
of 25 OD a aemicoaductor wafer, for an average of 
5 cnipa/paaa. The process el1m1na~es tne need for a 
aeai-tranapareat f1la, Wllicn l~a.u co 1mprove..acs LD 
both perfoi•ac:e and y .. •ld. Y1el<1s are also 1mi:roved 
by tile dlip •terL&l, l.ndLUll antLlllOCUC1e. l Utracted 
fraa la<iuatrial Week, 19 Octaber l~o7) 

Half ~cron atepper 

tha first Japanue atepper manufacturer to start 
aarkatics an e11e1•r-l.uer pnotol1thograpnic ayscem 
for fabrication of c:aps w1cn future sues :>el.ow 
O.SJA• will be Nibon IC.:>gak" K. ll.. (Nikon). Tne Tor.yo 
caapany aaya the 1151l-i.';OSEX step;>er can lie used 
initially for dcveloi-nt of l&-!tb1t. dynam1c 
raodaa-acc:aa •aories, and vill oe suitable for iuss 
production later oa. Tne resolut1on of better tb;an 

- , ... -

0 .SJ'-• ia •de poHible by a r.rypton fluoride 
exci•r-luer lipt aource operating at a 2SS-11111 
vavelm&th. Tbe NSB.-l':JOSEX provides hl reduc:t1on of 
the reticle pattern for lltho&rapny of an area 
•aaurin& up to lS by LS mm per snot. The Sl.3 m1l11on 
•tapper vill ba available lU to 12 111>nths after 
raceipt of order, and NUton vi.ll. start accepti.ng 
orders fraa Japanese customers in Januar1. !!atsusnita 
.,;1ectric: Industrial Co., Osaa, and Canon Lnc., TOkyo, 
are axpected to aonouoc:e competing products soon. 

Stepper production is acce~eratuig Ln Japan. lvo 
leadins etepper •nufact;irers, lhppon ICoiao<u K. IC. 
lNikon), Tokyo, and Canon inc., !Oityo, v1ll increase 
production of atepper pnotolitnograpny system5 to 11Wet 
tbe rapidly increasing worldwide demacd for 
•emi.c:ooduc:tor production capacity. Ni~on. wnicn 
exports around 30 per cent af HS stepper;, na5 JUst 
reviead upwards it• anipment esti..ates for steppers 
for bsc:al 1987, vhicn vill end on J L :-.. rcn l911d, oy 
30 per c:ent to 2o\l units, and tne co=pan1 expects to 
•ell .ore tnan 300 unlts in fuca. l'1oo. .;anon says 
tbat the annual shipments of Hs steppers will top tne 
100-uoit marl< for th,. first tlllW by l l Oece11111er. 
Canon alao say• it vill boost its production rate to 
20 uoita a 1111ntn from tne current 15 units Dy next 
a pr ins. (lleprlJlted from r;1eccron1cs. 
17 Decam•r 19117, (c:) 19117, lkGrav-riill inc., au 
ripe• n•erved.l 

Laser uaed to cu~ pc-board line widens co 2.S mils 

A direc:c-iuge-pattern ing ayr tem tor 
prLDtad-c:ircuit board production froas N11<on Precu ion 
toe:. 11tea a veter-cooled argon laser to directly 
pattern llllea iD conventional pc-ooard material vicn 
vidtbe u small •• 2 .S miu - lea a cnan nalt tne &..,.u 
1•-tria• of -:onventional contact-printing aetnoda 
"'in& hla. Tne L.P-lOOOD boasts feature-location 
ac:curac:y of !LS'6-• end can repeat a feature'• location 
vi th !S,,.-. for a direct ima 111,1n11 ayatem, a u very 
faat - pattarni.ng • 20-by-21>-in. board in a minute, 
wt11cn ia only four tiiut more tnan conventional 
contact-pr Lntlng mecn · . .,.. Tne San tiruno, Cal Lf., 
c:-pany u aimias cne L.P-luuoo at prntocyping and 
•mll- co medium-volume product ion, but e;cp1tct1 
tecnnolo&iH tn•t i.ncreue its a peed could ...,.. it 
viable for vol.- production. !ne L.P-lOOOO can also 
be IU!ed to produce film ~~r conventional 
c:o1nac:t-prLnting metnoda. it costs it>Ov ,vOO and w1l l 
be available in cr.e tnird quaner of L-too. (Reprinted 
fr·• !lectronic:., 21 January •'t<ld, (c) l9tlll, 
llcCr•;:HriT-r.;c-:, all rignta reaervcd.) 

Comp11er cuts aesipi ti• for base-array 
configurations to sut daya 

l\atLona! :i..•s1corductor Corp. v1ll be able to .. ave 
cne et;orti.n& oue arraya of it• nev fam!ly of 1.s-rra 
atOCi .-:n 1ps ready for cuato•r dca LSD LD s u day• 
LDStead of the s1x weells it took for tne 2-/&• 
seneration - tnanr.s to a .. ster-aii.c:e •ilicoa 
coap1ler. Scall aeaicuatoa !louses employ a iaLlar 
des1gn-autoution •trate11es to apeed c:uatoauatLon of 
tile bue arrays, but Nauonal appear• to be one of t11e 
fir•t UJor ail1con .erdlaat• optua& to re~lace 
nmd-c:rafted stepa vitb full7 c:oaputer-coapilecl 
parts. The uaternaUy developed caapiler ia Dal.DI 

used on tne SaBta Clara, Cal1f., company'• sai:...;..i 
aeriea. Tne au 1e• boa•ta c1eaait1ea of i.ou to 
lS,000 equivalent 2-iaput llAlG> &•tH aad pad c:o:iota 
of 211 to 20U. 11es1dea laylll& out ptu, uatarconne.:: 
cllaoael• and pacaa, :he c:oap1ler create• a 
plac:e-and-rouce clata baae tiaat u lacer ....,d to 
pie01ct routab1lity of c:uato•r das1pl•· Development 
c:narses start at Sl2,000. Ulepruated from 
Elec:troni.<'.•, Zl January 1~8, (c:) l-11, llc:l>r•-11.Lll 
Inc:., all risnu raerYed.) 

Colour fr .. 1ubber vLll cut 1up-proceuin1 coats 

Data Trmelation loc:. u settio& aat to uitrocluce 
• fr•• srsoller that vill re.iuca tile c:oat of colour 
mp proc:es• I.Ill aod &rapnic:a appl1c:atiODa, LDC1Ud1D& 
.. c:1une vuion, an1ut1on, aod alac:tron1c preprua 
proc••• uas. Tne board v1il coataua cvo c:uatoa CMOS 
cn1ps designed oy the llarlboro, !!SUI., manufacturer of 
data-ac:qui& 1tiOD ancl L-&iD& SuDayate•. Tlae tVO 
cnips implement colour apace c:oovera 100, wnic:n until 
- baa required off--rd proc:e••Ln& uaing ao array 
proc:esaor or small c:-putar. Toe c:r.i.pa cu.e &-o1t a.Ca 
colour input a i.pala fraa ao aoalo~o-d111tal 
converter; convert th•• into adjustable •alue• of 
nue, •aturation, and iotaoaity; tneo reconvert tbem 
to tnr tnree colours for di&itai-co-aoalo& c:oover11on 
and duplay. firm pricio& ia not set, but it v1ll be 
under :t .. ,ooo - muc:ll less tnan tne c:oat of tne array 
processors or saal l cocputera nov uaed to dO me sa• 
Job. (B.eprLDted from Electronics, U November 1':187, 
Cc l l'.187, !fcl.ra.,..thll Loe:., all ri.snts reserved. l 

~eed boosts in lo-by-lo-Dit multipliers 

Kign-speed applications in radar, c1i1i;a1 
hlteri.ns, ancl taar Fourier traosforu could open up 
for lb-Dy-lo-bit parallal .. 1tipliers, now tnat 
integrated i>evice !ecnnolo&Y lDc:. naa ouilt a 
7) per cent speed improv-nt into its .,ltiplier 
tamil:t , already a performance leader. Lts l. 2-;.• 
logic-oriented procesa naa • pavnea tne U>T72 l6 an<S 
7.1.17, botn Dr·aati.n& 20-..s -ltipl1c:at1on ClMs, 
compared vitn tne 3S-na apeed of thai.r predeceasors. 
Tne Santa Clara, Calif., company's OIOS -1tipliers 
c:oaa.- l2u-m.A, onrt•Dtb tne pover of .;oapatiolc 
bipolar i:arts. Tne 72 lo 1.a p1n-c:aapat1.ble vi th the 
KPY016H/IC from ~ Inc:., B.edonclo Macll, CalLf., and 
the Alll29S 16 from Mvanc:ed Kl.c:ro Davic:es Inc:., 
Sunnyvale, Calif. Tne 7217 ruqui.ras • a10gle cloc1< 
vitn a resucer co Ila c:oapat10le vitn AMO'• b~polar 
2i;17, tn 100-piec:e lots, tna .. 1~ipliera aell for 
Sl4S eacn i.n ?LHtlc: 114-plll dual ia-l 10e pac:ka&••. 
Vol.- anipmenta v11l be&in io tbe first quarter of 
l':18tl. (llaprinted from £lectronic:s, 12 Nova•er •':1117, 
(c) 19117, !lcGr--iti.11 tnc:., all r i.pu reserved. l 

~!velop• a better vay to prob• VI.SI cnipa 

Probing, cnarac:ceri.&lll&, and uaing VI.SI circuits 
nas alvaya been caauntl.D&, but nov a rasearcner at At i.; 
Co.'• '!ell Laoor•tori.•• nas founcl • vay to do tne ;oD 
quickly and non-deatructively. Jania Valdmania'a 
tecnnique can rasolva tiain& a isnala dovn to 0 • J pa -
lUU time• Detter cnan conventional electronic 
meuureMnt aysteu. Tne enciraly external cacn111qua 
can De uaed on any 1u11d of material 1.11ciud1.D& a1licon, 
&•Ilium araen1da, ceramic•, or r.yorid circu1ta an4 
requirea no apecially deaipad taac circuit on tn• 



dlip itself. Tne ;>robe used u a pyraana-s:"laped 
crystal of lithium tantal:ue auacnea t<1 .i quaru 
rod. :>.a;>lina and trigcering pulses from two l&Ser 
beam1 are focused into the tip, wnicn can De ;>laced 
close to any point on ene cfti;> usmt an X-Y-L taole 
for accuracy. Local electric fields at any node 
affect tbe !>irdrmgence of the crystal, and cne 
effect on the intensity of tne ?ulses can oe 
.. asured. (Reprinted from Electronics, 
l7 .O.cellllber Ull7, ~cl h117, llc.;rairrhll inc., all 
rJ.&llts raerved.) 

Selective epitaxial ;rowen finds new applications 

- J) -

Recent advmca in •av-temperature/low-pressure 
selective epitaxial growth ~t:G) nave made a nU9ber of 
aev applications pouiDle in MOS, bipolar and aiOtO~ 
device atructure tecnnology, particularly in ene areas 
of lateral iaolation and selective doping. rnese new 
application• were reported at ene international 
Electron Devices !tee ting in Wasn ington, D. C. 

SEG involves the selective growtn of single 
crystal 1ilicon over silicon enrougb windows in an 
oxide layer. It vas originally developed as an 
alterutive to tbe popular LOCO:i (local oudation of 
silicon) isolation tecnnol<1gy, wnicn cannot De scalea 
meb below 1.5-2,.m due to "bird's bea1<" 
encroadlment. Tb~s encroacnment is actually a lateral 
extension of tbe field oxidat1on into tne area under 
ene silicon nitride used to define active regions. 

Altbougn otner ty;>es of isolation scnemes nave 
been proposed, including variations on tne LOCOS 
scneme auch as sidoevall mas1<ed isolation lS•A.~IJ, 

selective epitazy graven appears ta have same dutinct 
adVantaaes. for one, tne field oxide u grown first 
in SEG, followed by tne deflnitiar oi active regions. 
Tbis eliminates any proolems vitn aira's beaot 
encroach•nt, makes tne tecnniques scalable co very 
small dimensions (0.25pm widr, ">'-"" deep structures 
have been reported), and allows tne flela ouae to be 
grown aucn tlliclter tnan in LOCIJS. A tr11ci<er held 
oxide reducea tile cnance for latcn-up in CMOS devices. 

In one application SEG was used to reduce 
latcn-up in an advanced suamicron CMOS process. 

In the pracess ing sequence useCI to faoncate cne 
device, 1 eni.cil enermal oude of Llp-r:i u grown and 
active p- and n-cnannel trannstor areas are deflneci. 
two independent l\eavily-da;>e<I boron an<l arsenic our1ed 
layer a are tllen de hne.: ana ir:iplanteci for tne n- and 
p-c:hannel tranaistors respectively. Tne :i~G was done 
at 95o"c;, 25 Torr, in an Kz • SiilzClz + t!Cl 
ambient. Subsequent processing steps followed a 
typical bulil ailican buried layer QIOS process. 

SEG i1 alto bein& used to refill deep trencl\ 
i.aolation 1tructuru for l\ign-1peed b 1palar and 11iCHOS 
devicH, 1iAce i.t results in planar refill, i• free of 
void formation and can refill varying trencn v1dtn1 
s imul taneaus ly. 

Tl\e major advaataae of SEC, novever, u tnat, in 

addition to being a good tecnn1que far lateral 
i1olation, it prov1du tne potential of far011.ng 
1elect1vely doped epitaxial ttructures - v1tnout mucn 
illcrHse m praceaa comple"ity. 

SEC baa allo bHn uud to form indepsndent 
bipolar npn and pnp trans istor1, independent oipolar 
and CH06 device doping levels (in lllCHOS), tnin 
bipolar base atructures and 1idevall base contact 
bipolar transistors. Selective doping by SEC can also 
be uaed far anallov Junction formation anci 
•elf al1aned contact refill and planarizat1on for 
interconnecu. 'The formation of tnree-d1men1ional 
ltructutu u1ing ailicon on 1nsulator (SOL) tecnnology 
ia another major application of sc:.;. 

Tue use of law teapera cures {C.lOUO ° Cl and reauced 
pressures (<&I rarr J is a relatively new developaent 
in St;G, ana results in; 

Improved ep1 1urface .,rpnolo&Y and planarity, 

Improved selectivity, 

ieauction in Si/Si<>z 1idevall interface 
defect•, 

lledvct1on in tile in-situ pre~lean 
t-perature, tnua eliainatuaa onde liftua& 
and undercutting, and 

laproved epi tbidtna1 uniformity for 
different :i1/SiOz rat101 md vuadov 1ues. 

SEC still suffers from• few probl- in certain 
appllcatioaa, Ulclud1A& eonanced aidevall leaage and 
steep c:orner faceting. Sidewall junction leakage can 
cauae a ''kink" effect ill tne o-cnmnel device 
1ubenreshold charac:teriatic:a md faceting leacSa to 
non-plearity. 

Tne faceting effect can be mi.aim.zed by aelecting 
SEi; graven conaition1 and aevi,;:e layout des1gn, 
altnavgn it appear• enat som aelec:t1v1ty auat be 
tradea ta reduc:e face ti.Ilg. {llaprinted v1tn per:iu.as ioa 
from Semiconductor International Hagaz me, 
January l9ih1. Copyngnt 19811 Dy C&ner• PublunlDg 
Ca., Des P lames, 11. USA.) 

llev suaer I cheaper I 1upercomputer1 

Tile new generation of supercaaputers will ht on 
a aes1<top ana ael l far about ;5100 ,ouu. Tne urgest, 
fastest 1upercomputer1 uaed by government laboratories 
3nd aeners wno require a great deal of computmg power 
cast around S20 million. Tne slaver, smaller 
,.mini-supercomputers ;ost SZUO ,000-1.~ million. The 
new generation of macnuau will occ:upy a price anci 
performance nicne ri&llt below m1Ai-supercomputers. 
Tney are oeing called 1upervorlt1tation1, grapnic1 
supercomputers or personal supercoaiputers. Tney can 
manipulate large a-unts of data quickly, and nave 
l-D grapnics capab iliti.es. II.. Sflaffer, editor of tne 
Tecnnalagic Computer Letter, says tne ucnl.Des v1ll 
nave ta find new appl1cations ta becoa;e popular, but 
believes tney are sure to appeal to "all tbe ucno 
computer .iuys". 

Ardent Computer (Sunnyvale, CA), Stellar Computer 
(llewton, !IA), ApoUoCoaiputer and Sillc:anCrapnics 
(Mountain View, CA) are all preparm& to introduce 
personal supercomputers. Tne ucninu v1ll initially 
be usea for apphcauons tnat are currently divined 
between conventional worilatatio111 aod 1upercamputer•, 
sucn as •cnan1cal engU\eer in&, computer model mg in 
computational cnemistry and aei..om.c i.atarpretati.on. 
Ardent'• Titan srap11ic1 computer i.a only 10 per cent 
•• faat •• a conv.ntiooal 1upercamputer, but the 
lat;er nave to be snared. An engineer could actually 
solve a proolem in J.a1 time u1ill1 a relatively a law 
smgle""USer mociel li.ile Titan. Some industry saurcu 
doubt there is a large market for 1ingle-u1er 
ain1-supercomputer1 vitb a Fnce tag of more tnan 
~lOU,UUO. (Extracted from Nev Yar~ Timea, 
26 February 1988) 

Attractive m•crocameuter trends 

ll~croc:omput•r Milera are capitalizing on several 
trend• in computing tllet maKe 111crocomputer1 very 
attractive. Computer mailer• are producin& aacnl.Des 
tnat can c<>llllUl\icate vi tb macn inn by otner vendors 
tnat all uae tne same 1oftvare. Customer• are taKio, 
advent•&• of tnu to netvorlt IMChlftH, and 
mic:raproce1sor-oaaed microcamput1r1 ore 1ucom1n1 •• 
powerful •• minicomputers or even mainfremu, at • 
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fractioo of the cost. Trie trenas nave nurt iauu- md 
uinfr- uiters li.11.e I.llll, Oat• ~eneral ana Wang 
Llborat~ies. Otners, like Ar•r and ~1g1tal ~quipaent, 
nave for .. d alliances vitn mi.crocoial"'ter .. kers sucn as 
Sun lhcroayateu and Apple Coiap..ter. Proprietary 
operatin& eyateu are being replaced oy a tew 
etandardued operatmg systems. Analysts speculate 
tbat tberit vi.ll soon be tnrite groups of comp..ter 
malten. ::JIM vi.ll be by i.tslllf; Di&Hal and Apple; 
eno aver,one else (including Cray llesearcn, Apollo 
Computer, lhiaya, NCR. and lievl&u-Packaro), ~o vul 
,.e tbe lhi.x operatin& systitm. Tne industry i• alao 
beinc affected by the trend t-erd 1uu<ing desktop 
iaicrocoll(lllter1 to larget central computer•. Standarcla 
are alao dnelopmg for tnese l ia11.ages ~1cn are 
facilitated if l>otn types of computer "re usi:1g tne 
seae operatias system, sucn as lhix. lt;xtracted fro• 
Nev York ti•s, 2J February 1'1dd) 

ltalian tele-di.alys is svstem 

the lteli.an firm La traccia nas set up a 
tele-dialysia syatem vni.ch resolves the problems 
relatins to the 110Di.toring anci iunageiaent of patients 
in di.alyeia at home or in assistance centres. tne 
doctor-patient contact is ucie tnanlta to • teleut1cs 
syst•• Viii.en suarantites tne doctor wno follows tne 
ciialysia, real time ana .automatic memor1unoa or tne 
data of tne person under di.aly•is. Sopnisucated 
eofrvare, as vell •• guar.anteemg tne transmission of 
data, allow• the parameters .and tne memar u.ation of the 
•di.cal Di.story of tne patient to be confrootea, 
supplying atatiatics and genual data relating to eacn 
patient. 

the ayetem is composed of a hospital centre m 
liaison vi.en ueiatance centres vitn several dialysis 
ucnine• and v1th dialysu macnmes installed in tne 
patiitnta' bomas. 

Thll boepit.al centrit supervises tne sy$tem 111tn an 
lbK~oapaci.ble personal computet, connected ~ya moaem 
to tile telepnone. The aoctor ;.an i:ionitor in real time 
the data of tne patients i:i aia lys is in .a seiected .are.a. 

the asaiatance centre, ·.inicn collects toe c:.ata 
from several dialys u ucn mes, also nas an 
IllK-coapatible personal computer, a moaem, .. -ltcplexer 
ad apparatu• i;ith RS-232 interfaces. Ine monitorin;i 
and preparation worll of ;:ne '1ialysu consists of 
loaclin& into the computer tne place, time, veignt, olood 
preuure, pube rate, blooc flow ana pre-ai.alysu 
aymptoaolo&Y of tne patient. The dialysis, vnicn u 
tne fundamental pna•e of cne system, is Lnen acartea 
du-ci.n1 vbi.ch ucn dialysis mac:ni.ne u read, tnank• co 
the multiplexer wnicn allow• tne v1aua1uation of tne 
data relatins to selected patients, tne ;>er 10dic 
•morizatioa of the data rece1vea by tne readers vnicri 
can be tranaaitted at the request of tne connected 
centre. The patient'• data are availlble at tne 
be&ianills and end of ucn dialyau. lloa dialyna 
require• an IllK-compatlble paraonal computer, a GDdam, 
a monitor vitn llS-2l2 interface. tne same data •• that 
of tne aaaietanc:e c:entrH i• loaded into tne computer. 
Tneo the aoni.tor in& and autoutic ac:qui.1 ition of tne 
dau of the peraon under dialysis, wnicn are regularly 
umoriaed, u carried out. the hoapital can at any 
moment put it•elf us contact to monitor en• dialy••• 
and intervene in the cau of abnorulity. tne doctor 
can also requeat data to be •ent in oraer to analy•e 
tne srapnic development of the mo•t 1ignif1cant 
parameter• for uae in 1tatutics. <Sourc:e; 
llulletin lllti'llESS, No. 55/0o, Dece1111>er 1187) 

Conns for cne sold vi en tn e ne l p of a computer 

Tne value of using c:ogputar• in 1porta - tne 
aea1urin1, the te1ting, even the monitorini of 
atnlete1 - uy nave been ooacured by tne fear oi tne 
unlul-. today, tnat fear naa Largely 1iven way to a 
new as• of •nhsnten .. nt, particularly on tne part of 
tne athlete• tne•elvu. 

Tne bO pieces of aoftvare d..,e1oped D'f L.en Janaen, 
tne sports ec1ence divu1011'• unapr of coaputer 
services, can tell an atnlete just aoout l!Yer'ftnlD& ne 
or ene vants t., llnov but vu afraid to a••'-

ln cnu Ulyapic year, the more &Devera tne 
-rr1er. The ea-• are tne apex of tne life of ..,er7 
vorla-claaa atnlete clue1hed ae "auteur". It i• 
capec1ally iaporcaat tbu t1- &rCMllld becauee US and 
Soviet atnletes v1ll - 01. et leaat vere ecnecluled to 
at praa ti- - coepete in tne •-r 01,.pica for tne 
ti.rat ti• e 1.11ce 1976. 

So, if Jmaen '• prosr- provide tne user v1tn 
even tne aliptut edse over a coapet1tor, any qualu 
about •Daring 011e'a peraonal life v1tn a computer v1ll 
De rel 1eved. 

l'le~d ntolp 011 your b10•cnanice? tnen tne •porte 
science laoo-catory'• nisn-epeea f1la ana video 
capability u for you. After taltlDS pu:tura of a 
r..,ner, tne 1.11foraat1on u sent baek to me laooratory 
vnere it u cruncned b'f a Data <Oeneral KV 10000. tne 
results au- tra1.11ere to eua1.11e toe atreea and 
pressure on eac:n of the body'• joinu. 

Worri.ed about your nurt rate, maiu ... oxygen 
llltaite, perceotaie of body fat, and blood cnemutry? 
the ansver lies aomevnere witn1.11 Janaen'• 
pnynological programs. 

lf you are 111to mind sa-•, tlurpny nu a fev. 
me Coapet1t1ve State .lnxi.ety Inventory -HurH CIQ& '• 

stresa ana annety in coapetitioa. tne Peycnoloaical 
Skil1a inventory for Sport tu ta confidence, 
co11centratio11, iaotivati.on, aad otner factor• tbat uy 
•an tne a1 iference between tne • 1lver &ad tne sold. 
tne Proflie of Kood State cnea• tne usera' 
aepresaion, tensioD, confusion, fat1.sue, and visour. 

"rne aounaance of progra• may be a Dlus 1.11g to 
some, but tnere are er itics. 

tr.e tests ar• good enougn to aatu fy tne more 
c:n .. n .1.uo acnletes ..-.o nave ,one one-on-one v1tn tne 
sports science aivuion's computer ancl lived to tell 
tne tale since testin& bepD last June. Tne sports 
science div u ion nope• to aevelop a •taaaara prohle 
of all top athletes. tne only trend from tne 
prelimmary data cnat ia ducerniole to aate 1.11dic:atea 
tnat top atnlete• suffer a gruter impact tram i>urnr.ut 
tnan aoes cne general popJlation. tnere ia auo aome 
feedback contirmir.& what 1• colDOnly k11own: vnen 
tnese &UY• set neat. tney ta11:e it a ..aole lot nar~ar 
tnan tne avera,e weekend JOcll. 

Ii- reliable ia tnu output? lt u not 
infall10le, but ruearcner• tn1D1L it u orders ot 
mapatude anua of tne paper cnase. 

tne acceptance rate uy be n1&her, too. No 
utter how aneltarad an exuteoce atnletu uy nave 
lea, computers are not creatures from a11other galaxy 
to moat of tnem. Tnat faa111arHy - .. lt easier for 
Jansen and colleapu to co11v1.11ce coacnu tnat tne 
computer• v1l1 not tai.e over toeir JOO•. tne ••Leo 
pi ten tnat tne ucn 1.11e i.a JU•t anotner tool wun w1ucn 
to analyse an atnlete '• tralJ\lDS •tnoaa and cecnniquu 
••- to be vinnuss mol'a ancl aol'e cooveru. Of .;ourae, 
1t u far more difficult to turn around a c:oacn wno 
nu been 1n tne bueinua fol' 2~ years tnan an auuete 
wno na1 not even t>een oo tne planet coat lODg. 

llor clou it nur t an atn late' 1 tea t-ta1< 1.111 
conhdence co be asaul'ed tnat cne l'Uulu vul l'eu111 
confi.clenual. 1nc1dentally, playeu on tne •Mller 
Olympic: tea111 al'e more li1te1y co 1nare tna result• 
vitn tneir c:oacn tnan tno1e on lar1er tea111. 
llleprintea v1tn perm1uion of DATA."ll>t10Nr 
mapi.ine c, L Feoruary 1988, copyugnt by technical 
Pub L un u,, Company, A. Dunn and llradacreet COtDpany -
all riwit• ruerved.) 



Electronic 80ll1tora for parolees 

tl:la US Justice Dapartiunt has De,un us ioc 
electro1uc aenaora on a small ,roup of te.ieral 
paroleu to -n1tor their mv-ncs outsule pruoo, 
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oc aa 18._tn trial baau. Tn,. .onttcn, used oy 
aeveral •tate covu-ots alert law eo:orce-ot 
officers >!Den a parolee travels fro• Rome Wltftout 
perlli.•aio.. The u:; Parole .:o.a1ss100 said tile 
80lliton could aPe lli.ll1ons of dollars/year Dy 
allClllJ..D& tbe early release ot some prison i...aces. 
Civil !ibert••• croups say tne •enaors are AD lDVU lOCl 
of privacy and ai&t>t replace vaiuaole face-to-face 
c-tact betv.., owly releued pru:oners aDd parole 
officer•. 

the h&1>tve1pt, plastic a.:xncors equ1ppeo w1tft 
computer cbips aeAo a SllJ'al to a trmsa1cter munted 
OCl tDe parolee'• oo- tele;inane. Tne transmitter 
relays the uafor-tioc ~ a computer procr-d co 
&Dov >!Den tne parolee anouio be l'lo-. -:Be pilot 
prosr- requires tbac a parolee De b- ac all 
t1- except for vorll, treataeRt procraas autnorizeo 
by their supervisor•, ano cnuren. i.f tne electronic 
sipal fr- tba •ensor 1S DrOll.eD for over l) moutes 
aDCi tne parolee canaot t>e reacneo, a prooatioo 
officer is i.Dfor•d. The sensors voul<i be useo on 
parolees >IDO do ao t oeee1 na• fwa:; nous es - 'eneraUir 
tlloae Vllo llPe a family, JOO, relauves or ;ilace co 
live. Ap-ae101 to vear cne coocucor would allow cne 
parolee to be releaaeo from ;iruon directly to tne 
co .... ity up to aix aooths oefore t~e oric10•1 parole 
date. (Extracted fr- Sew Yoro< 'r1izs. 
10 February 1~88) 

A oev revolutionarv avstem in tne held o:' microDiolo~v 

A oev autoa9tad system IUIO""' •s <;ene 
.lapl1flcati0Cl System, riu been ;>erfecteel oy tvo 
coapanies vorllin& iD the ele.:tr:inics ~na u> t.'\e 
b10teellnoloc1cal field• respectively. mis instrument 
is eapected to speed 11p ano revoLucianue tne sector 
of -dical ruaarcn cnr..u,in its pocenttd appL 1cations 
of eatre• iajjlortance. !nese 1.nclue1c tne early ano 
effective detection of enc ,\lOS v 1rus. 

Cetus, one of cne foremost Amen can tirms in enc 
field of bioteCllnoloCY ano i'er1un-E11cr, an important 
producer of la11oratory material and intecrated 
circuiu eq11i119Cat Rave ~&etner enveloped cnu 
electronic control uastr11acnt wn1cn a11tomatcs tne 
procedure followed for cne reproduction of 1enu. 

Thi• b10tecnonlo11cal proceeding, IU\Ovn as Pea 
(or, polJllCrase cna1n reaction) allows s1cr.x>1olog1st• 
to produce a1lhons of copies of tile pre-estallluned 
coapoamt of DIL\. Tn11S cnu new proced11rc pera1u a 
very rapid •election of aequences from all ot tnc 
DllAa, only reproducin& those vn 1cn are neceuary and 
tllu• reck;.cia& tbe ruearcn worlL from a fcv vcu• to 
tvo or tllrea 110..r• only. 

the fir•t co-rcia~ appL1cat1on of cnu system 
will ba out of tlle tut ~ 1iagnou tne aiortal AIDS 
vir..a. The fir• of Cet11s, in coL18oorat1nn v1tl'l 
Ea•caan lodair., llaa davclo;>cd en is cut ano nopc:s to 
obteiD c:lle product'• aucnoruac1on fro• ;ne US federal 
Dr111 Ada1autrauo11 as from tnc t>e11nn1nc of next year. 

Tn1a a11taa.ted system of sen• clonU\& co11ld nave 
Otll• important appl 1cat1ons 1ucn as enc test for 
diapa. io1 lallkemia already vr11le it u 11evclop1n1. 
la addition this •y•t•• may prove extremely useful for 
datactiD& ICRetic: alter atLOnl SllC:R as Cir ta in 

anaemias, -c11lar atropn1es and naemopn1l1a as well 
•• &•netic pred1spoa1t1ons sucn •• d1a~etes. 

Thu •tnod co11ld also be 11sed in dcters1n1.t1& 
tiHues in enc cau of or.-n iratts or ot 
datarmuaation of paternity. (So11rce~ 11ul••t1n 
llllPl!SS, No. l~D/01>, :>ecemer i~117) 

AD interactive lD co.pater video can allow 
sur1eoas to uses• cne effecu of war1oua procecaurea 
on a pat1eat. TD• •:rate•, developeca by r•urcnera at 
1A>1versLty Co11e,e aiosp1tal, Lon~. ~~ • ._. alreaoy iD 
use for oca>oooauc aurpon• -o per fora ;)peration• to 
coc-rect facial octor•tlona. nae a.puter us•• oata 
fr- computer-a1cied to•&capny or nuclear •petLC 
raonaace •-&LO&· :i.urscona can uuipect cne Donn and 
tu•ua aacl cut out and r-e •ecti-• of to- LD 
different -:rs· :iur&- curr•tly -t use 
paotosrapns or expensive plutic 80Cleb -• preparia& 
for •ur&er:r, aco ae1tner opt1aa now all- for an 
aaalyalS of several 01ffer•t vaya of performoc a 
•urs•ey. tlae syatea req1n.r•• a sreat deal of data, 
aao -a1pulat1oa ,._ CAD ta&e 11p to 20 mautes. 
furtnu iaprow-Dca co tne •>•tc• -y lead to a 
computer b1ult of D4 rr .... puter•, toe parallel 
a1croproceseor offered by Iaaoa. (E:&tr.cted froa 
!few SciltfttlSt, d October 19dl) 

llev oa-liae ~neat care coafermc101 

Tile larenet (lalloe& Affiliated 1a-c.• 
iov ironiceats llR tvorlt) 111 crocoai"' tar aao oa ta 
c-01catloa oetvorir. in teus v1ll ofier on-l10e 
cootuencLD& aao cons11ltLD& aa patient care, accus to 
dataoue LDfor-tioa, auto-ted oealcn rec:oru, and 
cont1nu10c eo..catloc prosr••~ ~;ilct1on oace is set 
for 1!1119. Tne purpose of toe netvon: u to prov1oe 
ad1cal pco fess 1ooau in rural areas w1tA tne •a• 
•:cesa us..auy ava1laole to 11roan Dealt11care 
profess ionais. TDe project DU a S1 .s ... 111on sraat 
fr- tDe 1.ellou foundation aoo a S2lu,ouu 11ft fr
A!•t. ilura1 -d•cal personnel will oe DOOll.ed 11p to 
tnc Texas Tecnnolo11cal Healcn Ceoter, a re11onal 
tcacRlll& nosp1tal. Tne four-stace project u now ui 

tfte second s tagc - tllc iapl-tatLoa of AT9T' • 
fr11evuuin, a i."C-:iased lM&Ul& ayetea cnat v1U enaole 
remote s ltes co send aao receive colour LUps, 
U>cl11d10c X-rays and ;iaoi:osrapns of • ;iat1eot 's 
LftJ11r1es. (E:&tracted fr- MIS •eeo<lv, " J .. .ury l1i8) 

Nev v idco-con feren.:ing •r c.ea 

Compress100 I.abs (San Jos~. Co\) v1U offer •new 
v14eo-c:oaferenc1n1 system aa aa eotry-level syscam or 
as an 1.11expeos 1vc way to extend a w1deo-confereocL111 
octvor& co lov-vol..- sites. Tile a3dular ~allcry 2u0u 
s11pports C-presuoo Laos' llallbrandt or la11Dra&ldt )6 
coder/'*-coders for tran•111ss1.0D of full-.ot1oa video, 
sciu-fr•- &rapcacs, and voice lletveeo r•-t• sites. 
tne itellDraadt coder/decoder offer• tac n1anu q11&hty 
v1oeo aad req111ra aetvorll fac1l1t1•• tnat can 
acco-Clatc speeos of jli't IDp• to l lllpa. Tne 
lamDrandt SD coocr/ decoocr, vtuell can lie uaed v1cn 
AT•T'a S..itcneCI )ci d1ei~p S6 IDps aerv1u, usea 
~II l'bps aad .l&<. lb pa fac~htiu. Toe Ca1lery lOUil 
feac..ru a lS-LOcn 80ll1tor tbat dlSplays enc 
conferees, a 2~iacn -i.~r that c&upley• dOcuaou 
or other at11l-fr•• crap1uu, a .. LO c:aacra for 
pno~1rapcu.n1 tne coot.rees, anocner ca•r• for 
pnotocrapnlllC auU-fr- sr•pnic •-se•, • Sn..re 
•roa. "-port NtS..uUO audio mxer console, aDd tnree 
a1cropnonu. It also include• a r~ coatroller 11D1~, 
vn1cn •• a stand-alone DO& vua4 ~ tne CaDLDCt tnat 
allova user• to pick ca•ra •nalu and rim otner 
syatn f11ncuons. (t:xtracteo fr- lietvor1t10g Worlo, 
2; Jan11ary l~lloi 

Nev network1n1 prooucta 

Tlhi lntor•t1on lletvc.ru D1vu10n will 1111vul • 
nev lU\e of trans•ua1oa Control Protocol/lntaraat 
~rotocoL <TCP/ lP)-baHd necvor&1n1 proauct• at enc 
Co.......n1cet1on lietvorka Con!ereoce • txp~s1t1on 
(Olf!NE!l in llun1niton, DC, i.a J...,11ary l~lld. tne ocv 
products are p•r ~ of an a11rua 1ve •ttac" on tne 
Loca1- ancl v1c1c-area netvorklll& cnviron1Hnts. II• 
v1L1 des11n and develop tne n.., Line, inatead of 
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""YUl& netvortt coapoamts - sucn •s :ir1.a,es 40'1 
aclapcora - froa otner supplier$, •s lt 4<>.es tor its 
(Kelellt 11.lle. nw Vlll Ult:-oauce tne U-pc-odaact 
MDZOOO LI.Ile of net br idiots, vn 1.:n inc1uoes s ia tDat 
operate v1tn I£E£ cll.U.J locd netvon.s llo..sea in tne 
s- b"ild1ns, and :1.,e v1tD remote netvoro.s. Tne 
br1dses rUD :ransparec~~:: t" n;iner •evel ;m:tocols, 
allawila1 for tne interconne.::t100. ot netvoro.s w1c.-. a 
comL.Dat10I! of pc-otocols, sucn as rCP/li' an4 Dl.'it•l 
Eq"ipmeat's D£Co.at. Tne company will also introauce 
tnree aev netvortr. aci.pters for llllt PCs .on4 
ccmpatiblee, md a lme of 1.11..'l PC-oased netvonr. 
-aap•nt prod.acts, inci...a1ng a ~co.et mon1tor. Tne 
illdwmced C-ctor lln1t \ACUI 2U\lll C-lCAtLODI 
•«•er, vll1cn rUDa TCi'1lP, .... Ultroduceo in early 
1917 ed oesaa being s1uppe.s lD late 11&7. (atracted 
fr- lletvorit:mg World, i. J.onuary l'#lln1 

Uncuua.a-aass :ia.s introdu.:ec ~ ne..r a..e:twol'lllLRfi 
arcn.i.cecture to provide "aetwora. csei i.very sys tea" 
(KOcllactl. Unseraano.-oass's A.::cess10ae pr<>ouct li.ne 
;nll ..ae atao.cYrd telepnone wire to coanect 
m.crocampu,ters, uyncn:-oaous cermmaa.s. an.a !.:...~ j~ 7J 
ter•inals ""er Etnernet or too.en r1n,; to ...,e ;>cLDt &.n 

me v1rin1 c:los<.t, vnere tne ~am1nu:r~tt.on :>t tne 
a.e.nto:k. vi.LL :.&e p&.•ce. rne ""1tri.n, closet .:aou:.et 
vill UlClude ll •lots for 11\ter t•<:e ::;ac:uu•s, wn i.;:o 
cor~.ai"K'd to ea.en tyreo! ~etwor~ ;ev1ce. as ~~il .s 
• •dule that bandles local netvor .. M::a,e:ient J<>os 
Tne •dular ap;>r s<:ll to tne •!'Stem otn•'11es users co 
"pdate as tecno.ology advances. llsers .:an •ls<> recsucr 
coat aDd clutter cnrousn C!U! use "f t.'\e l 1nr 's 
acmcaudu.ed vi.re - unsn1e~oiec:.. :w1sced ~1r.. Sec.-.rorll. 
access 11 uay; it u •cn1e.,ed from tne telc;inane 
jaek e>n tae vall. !be Access!:lne's su: aoc:u1cs 
io.cl...SC tne Access/One :lecvoro. lotertace moa..le, tne 
Access/One S..pervuor ,..4ulc. tne A.:cess/One 
M'.!'l'coroo.o.aa lo.ter:ace :co.tule, ~ne Ac:es.:Jne .:~7u 
loter face module. t."\e ft.:cessi.Jne .;tnernet 
Coo.ceatrator, ao.a tne Access1Jne To .. en i1ng 
Concentrator. !Estra<:tea frOID ~l~ •ee.lv, 
25 Jmuary L':loal 

C-puter scents 

Iatcruc. in the •c:t1oas ,:,f • 11n,~e :ae'-&f'oa to cne 
•f'tropol LS of nundre41 of tnou1.ac:s ot nerve cells 
uateractUlg in •yr iaa Du I.ti circuits .n4 
arcl11tectures? tnu u tne question that in :ne lut 
fev 1ear1 nas apurrea • reiur><.ooLe 1111Ht1ng ot s1t14s 
a-g neuro1>10logut1, psycnoiogu::s, computer 
aciacuu, pnys1c;.sts ma pn1loaopners. 

.And 1t nu sparked" rev1v•l ot lDterest in 
cospuccr 1ia&lat100• of tne brain's neural netvor1<s. 

At me aurd conference c;i tne :;.. .. rob 1ology of 
Le&rnUl& aad lls•r1, boatad by tne Ucu.,er11ty of 
Cal' fornia at lrvLne (UC1) lut &utum, tne ;>robie• of 
IHlll to i•prove tile tr mu lat ion betveen oeuroo 10logy 
aod coaputer mdela tooil centre •taie. 

Meuro1>1ologut .;ary :..1ncn, computer scientist 
aicnard Gnnpr and cneir colleagues at llCl, nave 
built a ai ... lat1on of one ~ayer of neurons caileo 
layer U, 10. tne rat's pyrdorc:, or olfactory, 
corus • a ora1n area cnat nu been l 1111Lea to tne 
aortia& and storage of swlls. Tne resuHners 
decided to mdeL tne olfactory cortex Deca..ae Lt u 
oae of the anato•ically s ••pleat an4 best-underecooo 
regions of tne Drain anc: oc;•u1e H con•tit,.tu one ~t 
tne atlorccsc routes octvecn Mmory .. no tne 01.1ts 1de 
vorld. 

In contrasc to most otncr wori.. L.;-ncn's ,roup 
tooit a "bottom up" approa.:n. Tne res.r .. rcners tnre>1 
togetl\er ~at tney ""J le .. rnc~ in ex~erimencs aowt 
tile pny11olo1ical propert1on ot pyrlior111 neurons •n.: 

D- tnef LD.tercoanect, &ave tne coap&ter a IC t ot 
1tia&l1 represent10.1 oaoura &ad, vu:no..< aao.Ulg Lt to 
101.,e any p.ruc .. 1ar pcolll-, ai.plf ... tcne<1 wat tne 
a la&lat10A OLd. fne coiaputer orpauell lD.for-tlOD U. 

UDexpected vayo - (Ked1cted a Dllmer of 
pnyo10lo11ca1 pben-na, vnicn tne reeurcnera nave 
SLllClt coo.tir•d Vltn live rats - pyr1for• alLCM Ul 
tile laoorator1. l.-stracted fr- Scu:n.ce :leva, 
Vol. U.>, 'J Jm..ary l'Jllol 

<ktord Dictionary aaw available on d1ac 

G1ga11yte u tile latest word at tae Ollford U.ilun 
D1ct1ooary, a -aaure of me CDC b11l 100. Dfte• neeoea 
tor ,..at ... u be a MJOr evat in tile nutory ot :iotn 
coaputer uat10D ad leiucograpoy~ me transference 
and upa•una,; <>C tne entire lb-vol,_ llEI> onto tnree 
C-... Ct OCSILS. 

rne taso. is so u_,tn mat to put tne same vo:-1< 
oc ii,JOu ~iH -d 5'iu,IJOu defUlLIC.lCDS and us ..... 
onto cOGventioo.al coiaputer flopl'l' d~10.1 vo..10 require 
110re tnan .> ,1101.1·, coa~ct diao.a are far roo••er. 

Tue fust tvo d1u.s coo.tai.nlll& tne basic 
1~-vol"• a1..:t1on.ry. a111u.a i.cs fou.r-woiume 
supp•e•nt. n.ave •Pl"'•.rell, ancs Osford Un1ver1ity 'ress 
cx.pect:i wiia.e su.:>sc.r1pi.:. !.OD froa me voirLa '• L 1.z:1ru i.es. 
lt may a;>pe•• even .,re to tne co•puteruell 1ayman 
eager to put asioe tne upifyLlli &lass tnat u c.:ie 
pro.ad tool ot tne current ovuer of tne prUlted u~ ao.o 
turo to t!le o.eyooarci for a trip tnrou111 tne lao.11.uage. 

Tne -ltlple aurcn powers of softvare, tor 
euai'l.e, would ;tcrm.t soaeone to t.rau a parc1.:ul.r 
German-rooteo vord ao.a tnen cao.patially inquire into 
now aany sucn ~nun words ca- LD.to tile lao.gua1e LD. • 

11ven century, or tvo or three. Or a ruaer cnecllUli 
on. gastrODOSLCal vc>rd could wp.a1.S1vely inquue UltO 
di tne voros in.,olvin11. coo;.ery tnar nave Deen trace~ 
to late l>tn-cencury Frencn. lio a:::ry u ever 
ducaraeo, oniy luted as OD•olete vitn cnanp. 
.lnotner i:i1 tnat ucn enuy nu tne earl 1ut poss LDle 
printed reierence froa Dutory. 

rne coaiputer dictionary nu 1111110 nudUlp :or 
JO\J,O\IU voros pl..a .... addltLoo.al 2uu,UUO SUl>SLdl&ry 
usage• - an 1t1creue of 25 per cent over me ortguul 
Otl>. 

The ir.1t1al coaputer diso.a v11l result in a new 
pruated ecs1tion of tne llED, in 116'J, but tne ma10. 
boo...a of the conver1100. to tne co•puter •ans tnat tne 
d1ctiOC1ary <:an De fi1.1idly updateo u tne nev century 
arr i"es. l.::Xtracteo from lnternat100.al tier ald 
~. l) ilece11>er 19;17) 

Des lift accuracy eananc:er for boats 

Elevating Mats (•ra1tnva1ce, U) baa ..aed tile 
ao.alyau capao1liuea of a CIJJ/CNt ay•t .. to 11oo•t 
dHLP accuracy. Tnc Appl icon •rllVol ayate• ~u1ckly 
al10V1 eng1t1ea1 to perform fLllite-el•-t aoalyau 
mo lar11.e-duplace•nt analyau on crmea and bar~• 
co-Ly usecs by -Jor oil fir-. One of tn• pr1:ury 
reasons for jlUrcnaaing tile Applicoo. system is tnat tne 
Grapn1c Fua1cc-Element llO<IU 1t1g ao.4 1nt•r•ctt"e 
f1n1te-£le.,.nt Analya1• and De•ign (Grafe.tlfad) 
aofcvare an4 tne lD tt.cnaauu paCll&&• are coapletely 
integrated v1tnin tile Dravo.l database, Vlltcn en.i>les 
analys u co oe pertoC"•d v1t110..t re-atUllllf. iieo•tr1c 
and .... Clata. Tne Grafellllfad aoftvara allov• 
en,u•e•rs to cCM&~ieteiy llOOU ooou vitn1n one o.y. 
Tne iD 11ecnanuu paco.•'9 allow• 4e111P'er1 to optimue 
tne pin posLC1on on tn• force crimgle for•cs oy tne 
Dooc, tne ny<1rau11c cylinder, anCI cne tO? ot tne 
ouc. tlev•tin, aoau, a maritu1c ooat ... d crane 
manufacturer, al10 uses tne AppL1con 1yste• t~ Cles1in 
Ltl own vessels, called "cl.vatini lloats". \~ource; 

!!.E!'n~;tr_ ~!!~· ll January l~o&l 
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llev snt• for eait1.n4 broac:cas t taj>!S 

tile aritisn aroaacastin' Corporation aas 
devtlopea a syate• for eaituag Droa.1.:ast tapes usi.">, 
Ur-bit oti&ital co.Se on iiin:nester .Sues. ~til "°"• 
llifferG1t c.&es of a perior ... ncc or interview were 
...,U&lly spliced. Tnc new system viii a1lov tr.ons:er 
of a tape to a due:. .beta a mu~a11.e •• :ieara. t11c 
eaaiaeu presses a button to insert an inaua1nle c:oae 
Clllto me due. A similar .:ode is .,..t onto tae ta;.e o>i 
a perfor .. ace vitaou~ :ne mistalle. Tne disc tnen 
auc-tically svitoes to cne Detter perform.once vnea 
it ruella me s ianal, aad tne :ieccer per formnce is 
mea tranaferred to tne due. Accuracy ot one 
aillisecoad is possible, vnicn is l~ tiaes better tn.on 
.... ual spliclll& of ul"etlc tape. Tnc ncv systc• also 
blmadS enc sounds over ~ ::nl L Ut!:CIJnlilS. t-> :a.M.t!' tne 
trmsitioa smomer. l~tracted ir.:im :>.ow xie,.tut, 
ll Dlce•er litlil 

V.. CDUU?Ell a>UCATIOI 

Future tra ia !.!!& 

.Education is as ~ey an elellli!nt 1n successtu1i7 
install Ul& and opcratin1 a C.:...'t ;>ro,ram as c:Olllputer izcd 
•Cllian, dcfi.cieat cclucatlon aad traint.">I causing 
-, CUI efforts to falter. !raining in tne t.ature, 
to be -re coaprenensive, varied and oagoi:a1 "crsus 
nimerto, vill be lftcrcaslll,ly use.: to umrcu ucv 
•napraal •mods, nelp sDape acntudes aad instruct 
taCIUaolo&y users. TralDlD& in fl.ture ;>laats, ,cared 
to cue advmtap o: tae snop floor vor .. cr 's 
iatelli1eace, vill tai<c ap nig:tcr aaaoamts of time and 
effort. Tnc firm vien tne oesc cra.aed "orll-i:>rcc 
vill be me leaders, as education llke q..ality 
prwides me larpsc benefits for me lease cost vnen 
it u lGtecral to aa or,aniut1oa. (f.xtracce11 fro:11 
!letalvoritia5 lievs, ll Jaa .. ary Bod) 

lloaeu usurp me classic c:lassroom 

Americ:aa c:olle&es and n1if1 scnools are ada;>tllli 
cne traditional c:naL~-and-cal,. classroom format co enc 
ase of c-puters ma teleco.-.unic:auons. Over 
20 iaaututioaa i.n tne US are voe-Ilia& vitn an 
Ulteractive system tnat lets an instructor lcctuc-e co 
1tude11U at a re:iote site tnro..in a speaaerpnone "n1le 
controllia& ~lacuoara-11.i<e displays on personal 
c-putera at me 1 Wdent1' iocat1ons. Tnc pr:>&ram& 
let part~i•e students ta..c co..rses "itnout nav1nii to 

travel to tne univerncy - a 1er 10 ... problem in some 
part• of tile apravling us. 

Tlae co- tnrua is a mdem tnac can 
a1a1ltaoeoualy trmam1t vo1c:e and data over a SU\&le 
pnone line, wta1cn Nev Yoro.-ilaaed Optel daveloped viu1 
aofcvare to 11ve me instructor control over me 
r-te ~putu1. NoruUy tile instructor prepares 
diaplaya, and di.•trib .. tes tnea on floppy dues before 
c:lua to •tudenu at remte locations. AA tne 
lecturer talita dur lft& tne class, ne or ane can call "P 
particular duplays on tne screens of distant 
atudenu. lly ur~1ng on a spe:ial pen-pad, tne 
Ulltructor can 1enerate 110aification1 to tne screen 
vn1cn vill b• co,...n1catcd to tne re010te •ices, and 
wta1cn can be 1aved on tne students' d1sc1. 

Louui.ana State ~ivers1t/ 's "teleLearn111ii" 
pro&r .. incl .. <1e1 &raduate-levc• classer. not avula~le 
fro• ocner 1cnools in cne st..ate. [ne •l.ldlcJ, v1aeo, 
~puter, and telec:o111111un1c:at1on1 equipment cost .oout 
S9,000 per site, says director ot Jutant lurn1n• 
Donald Partr1dp. Tne equ1?••nt 1nc>udH nioaem, 
aoftvare, a persona> com;>Uter, and Lar&e-screen 
du play. Despite tnat ex?ense, tne "" 1verut1 can 
aull ••"• 110ney by avo•<11n& tne cost of sena1n11 ~ 
profH1or to • re110te part of tne atat• eape~ialLy 1 ! 
tlle co .. rH u offered at C1ul t•?•e 1 itu. Tne 1av '"'' 
are a key u1ue 1n L.ouuiana, a atate vltn economic 
trouble• tllat nave left ltl iOYernr.111nt near oan~ruptcy. 

The pro1ra• a tarted Ul 1111>, end Partr1d1e aaia 
tnat last apruac it aa4 lll<o atuaenu. Tne tot.al vu 
1-er last autu .. Out ne ex.pe.:cs about l.\IU atudets 
ap1n tnis scmster. So• atuaaau are as far u 
./.)\) ailu tr- cne •lll caapus Ul Mtoa &oup. 

W1tn a 1rmt fr- tne .lnaG1oer1/CPD ProJeCt, tne 
Caaoria,e £uetuCDIJll Croup of Ca80r1ap, 
!lassacnusetts useca tile n.ar•are and aoftvare to 
aevelo;> a hrst-se-ter ca1c .. 1ua course offered by 
llar.,ard U..ivernty's Extena10a Scnool. Eacn 
tnree-nour class uses :>I> to 6iu screen aaaplaya, says 
ltlady Zatco, co-director of Caabri.:1e teleceacnia1 a:ia 
a teacner of calculus at tae Harvard E&teas illll Scnool. 

rteaa"" ilc, a vou;e-dat.a ao<le• 11.u beea aevelopec 
tnac c:an transait 1.201> biu per secaa4, Ulstua of 
enc JtN DHs per second nmdled by ear lier -de ls .. 
... u.e: c.ne o.1o1er Kh1el.s me n.ev 1moea c:..its a "1ot.ai" o! 
freq .. encics out of voic:e a ipals to reser.te for data 
transc11ss1on. l!nu first appeared lD llev Scientuc, 
L.oacioa, lli Feoruary 1968 me veeitly rC"1ev of scieac:e 
.. a tec:nnoloa. l 

UllDou liaiveraicy u coaductia1 researcn uato 
e:ir.planatiou-oascd learalA& oy c-puters. tnu ahovs 
a computer to learn sommlD& tr- one euaple, ratner 
tnaa Dy coaparUl, several. A c-puter USUll all 

e:ir.plmauon-oued approac:n vould deduce tne c-ce~ of 
a c:nair froa one cuaple, r11tner man by COGpUUl& 
several, tnc •taadard aetnod for artihc:1al 
lGteUismce learalAI• (utractcd fr- C-putlll&, 
l October 19i7) 

!lev langua15e tralDlG& device 

Toanl!>a au devtloped a portable tutor device 
vim RO!! c..rda to teacn lm&ua1es. tC-Voic:e 1-.a 
l ille a ilia Li.man cassette player, but uses lmauap 
education courses proaucea oy me oritun aroaocutlG& 
Corporation aaa reduced to lltlt cnipa of 111 llli.t 
capacity. Tne cnipa produce up to 4llO aeconaa of 
pre-reco>rdea apeccn. Tn.e pupll repeats lltey pnrues 
into a IA.'t memory of lSb &Oita to •to.Ce and replay 
J2 seconds of sound. Pupils caa tnea ~pare meu 
pronunc.atioa vitn mat of tDe per•nmt euaple. 
ii.. !'.all.Well' s lnteraauonal Learalft& Sys teas Jap•n nu 
ordered ;o,uoo of tne unit over me next tnree years 
valued at W.£.ll 1aillion. l£xtrac:e;i tr- llev 
Sc:untut, LS October 1~87) --

•&inalft& in 1988, an ex.pert ayatea vill 11.eip 
tram yo..ias Ll:i Air force puota ila colilat teciunquea. 
tnu system i.a baaed on me e:xperi.ence acquucd lly 
veteran puot• and snow officers nov decuion factort 
are l uked and teacna tll.- to coacc~ualue prob leas .. 

EndOv•d vim a bud&et of Sus 1.11 ail hon, tne 
ruearcn pracra- croup• toptnu movled&e en&lD••r• 
and coaputer apec:1aluu. It ia carr:i.ed out oo tne 
Daau of :ne experience of tvo pilots wtao acc-pluned 
-r• tnan 100 aua10aa in r.ortn Viet llaa. botn of 
tnea nave aravn "P• vitn tne ruearc:nera' u1utance, 
comae sc•11ar10s vnicn incluae: vutner cood1tion•, 
tnc dutance of tne tar&et, tne ex.ploa 1ve cnar1• 
necessary for Lt• destruction, cne nlllMler aod 
con h iiur• t Lon of tne plane•. 

Tne aim u to identify mental sen-• wrucn are 
tncn transforaed into coeputar data in order to ..... 
tnn acceaunle to tne atuaents. 

As recently illustrated ;;t tne lJCAl in Kalan, 
tne IMJO< I inn ot reaearcn in aruhc1u 1nteH11ence 
are logac pro,ra-1n1, parallel ucn1.11ea and 
:oeputer-auutea 1earninii. tne develo,....nt of expert 
sy1tcma naa ,1ven • larp ooott to r .. urcn on 
learnin, and nas been usef"l 1n nuaarous aoaa1n1. 
il:>Wever, tne application• are •till 11aitea 1i"en tnc 



Ulabiluy of tile system t" &C'\aLre .. nuvlellilt· 
Currmt rae.arcn is tllere:ore .&L:ao.l •t ;;>rov.-tLn& acw 
sobati-•. lSourcc~ llul~ct•n aii'll::.:i" lo. l) .. :vi. 
O..ce•cr li111l 

- .. v -

;peal for fuods to set uc ~ .:entrie :~r ..:tJC?'ter-o•se..: 
JOO tr•ID!AJ tor tne 3Ls.., • .e~ 

IU&am.1ttt, c!ae COGpt.at.,,!r u1..iustr:- .:..""1.ar1ty n.•s 
lr.adled ao appeal to fund .a coaputer-b.ascd tr.a•nin' 
•~ for auableo people to De D.ase.: an ...,.,4..., 's 
DDdtl•a. ~ aiail.ar sell- u .al•e.aoy an o;ieratLOA, 
-4 puttia& its traUlHS in "or". ua ~rtnerll lrd....S. 

Tbe ••ttlll& u pictures.tu« and rur.a1 • .an 
i.solaicad far•ouse io tile roll in& co..ncrys •de .a te>1 
ailes ao.atll of aalf.ast. Ille anterior, oy contrast, 
ii wery -.acn ni.-cedl, vitn ~ "csil.t&J? puoLL$LllD' unit 
mad 8D iateractive viaeo system, Acorn DD~ ~seers, 
aac C-pect •cl ao Olivetta !Q .. :n•own ill for &OOd 
-a•ure. Sooo, tllcse vill lie .aupeac:eo Dy .aa A.:orn 
udti.•~. ao !All PS2 aod an -tr.ao i'C. 

Tbi.s u me llaote Tr.autin& 'cntrc, ,,.,.en Ila• 
tile aeaaio&ly d&uot101 t.as~ or neapia& youn1, 
cli.smled, •-ployed people fin.i won. in tnc 
diffi.culr cooclitioos of llortnern lrelano. lt v.as 
fouecled by tvo c-puter coosul tan ts, David orev, 
vtao a.a bun io Ulsccr, and J11lia Scno!ie!d of 
ll.=-c&, Surrey. 

Tile tvo Sllare coosicleraolc cxper icacc of us in& 
compuccra to nelp people overco- taur duao il ities, 
ad m iaaowativc approacn to coaputer-o.ascci 
t:-a10i.a1 (CIT), on wni.cn enc t11ition at ~nee rd••• 
ncavily. 

Tba idea for tba centre .aroac frooa tncu earlier 
vorlr. i.a c:llis aru. Since 197-. orcw Ila& llccn 
aclallaistcr in& tile ll&tion.al Coaaputini .:ca ere'• 
TbrcsDold •cneM in llor tnern : rel.and, wn u::-. of fer s 
trai.n101 i.n tec:baolo&y •~1Us to enc duaolco. 

Saaohcld, ..no u blino llCUClt, C&IDlt to O\C 
project tbrou11& her voril v1tn spinal inJury p.aticnts, 
.,.i.n, coapatcra for tlotn ren.alnhtat1on ano trainin& 
for crellPlo,..,,t. The sc:ncme st.arced .at Stoi<c 
llaadnHle, but tau sprull to noapitai.1 throupout tnc 
lit, iaduclia1 1tua1rcwe P .ac~ in Nor tncrn 1 rel and. 

llaate open• its doors at tne Dc&i.nni.n& of 19117, 
•ncl ai• to tac oa aoout 2u students a year, of vnom 
Ula fi.rat da&cn are Dov in tr.auHni. .\c&4Cmc 
qu.alification• are not of priac 1mport.ance. 

illile tuition in computlRi s1t1ll1 occupies llOSt 
of tile brat plluc of tile course, tn11 u not enc m.ain 
objecti•e of tbe traiain&. Ira i'ftaH tvo, an 
ia~iviclual proar.,.. of coucscwor~ is desi,raed for 
udl traiacc, seared to tau or ncr p.articul.ac 
aptitiaclea aocl eaployment otl JC Ct iv cs. 

Ao additional adVant.a1c is tn.at tr.ai.nees can 
apead •-of tneu tL• wor .. ira& at r10111C d, s.ay, tnc" 
haYC traaaport difficulties. S1111uarL/, so• 
tra10au, .. peciaUy enc 110rc aevcrcly ciuaoLcd, vil l 
prooably end up ••ployed in tllcir °""' nocaas. 

The raardvare taH all Ileen crao•en for speci he 
rusooa. For tn• llDC K.a•ters a vidc r•n1• of 
ancillary equ1paeac is ava1l&Ole, •ucn as special 
lr.ayboarda •Dd •11cir.-t1lov tulles, vRicn .. an• tnat ency 
cao be U9ad tly people vitn al.,.,st any <lei.rec of 
diubility. 

'tl\e 1ctaaaa raas aiready icncrated •ntcrcst on tnc 
UK aaialaod, particular Ly from i..onoon'• Doc1t1and1, 
wncre there ere plan• for a 11•11.ar sc:icmc on a 
1Liptly larpr acala. (£at< .. ctad from :=omputer 
Weekly, 1.9 llove•er l'11Hl 

S... ti.on•i us-.aes oa c.oapu.ter• in eell.lc:&ti.oa. -
tCl •orunop ne~4 in aoaibay 

ll.aa.,..al Lssucs on C-puters in £.ouc.auoa w.as tne 
sub1ecc or .a •«ksiaop or1uuc.a Dy aac llltcna.at•-•l 
fcdcratioo :Or lnfor-tioo Proccs•Ul& llFlPl Tec1&01c.al 
C.-ittce on £.lucauoo (TC.l), tnc Ccaputcr :>oc1ety of 
ln<11.a, an4 tnc Looi.an lostitutc of TaCllllololJ', 
•-ay. !ne .aia of tnc Wor~snop, neld in ltOllll&y 10 
!l&rcn l'fo7 v.as to pr-cc a "voril101 4oc..-at• tllat 
v-14 COOtalR specific CGDC1U9100S uo rec-.UtLODS 
on tile effectiwe exp101t.atioo of co.pater• LD 
cducauon. The WorkSAOp vas oot cooccnaeo v1tn 
coai'Ute• science educ.atioo i!!....!! lhat vim computer 
sc Lenee .and Ult«•t1cs ua tac DroaCICE' coatcac of aii 
e:*=:catLoa, L.e: •• •1earaua5 v1.tD compatera• cat.Du tnan 
•1e.acnin& a1>011t c-rutcra • 

Ille loior .. snop f.>ll-ed a TCJ •ctin& in 90•.ay, 
enc ursc uac since tll• early l'j7Ua tnat IC.l nu •t 
outs 1de Europe •n4 tnc USA. 

Tile O.pnuin& C-ttn vu tauded by 
Prot. o. Ila& ll•Ol, a.a Prof, Josef is.a.ac lllll>) v.as 
l'roar• Co-oro1n&tor. Prof. Wilfrwd llraucr lDl, l"Cl 
cnaua&D, &ad !l&J. Ccn. A. a.a1uuor.a1aaan.iao, 
rcprcscnc.auve of lncl1a to tile IFlP Gcoeru Aa•-ly, 
aeliwcred rcaariu at tne OpClllAI scs••-· 

Sixty parncipants fr- 13 couatriaa conwccd to 
oiscus• proolc .. rclauo to effectively inte1r.at1111 
c-puters lftto eclllc.au-. All aarcn uaac S&Jor 
support for profess i.o1&al traUlUl& allould llaYc tile 
Dil"at priority. Wlulc nutorically aacra nae tlcc 
empn.asu on tile acquuiti- of narclware and aoftvarc, 
tn• m.a1or praD lea aov facJA& all nat:a.oos u a lac& of 
aciequ.ately trained tcacncra. Unlaa tbU probl- u 
ao1ve<1, vc anul ncYCr realuc tna tr-dous 
potCDtial -•en tlle computer prow1cle• for 11v101 
tucncrs .a tool to improve c:ic qu.ality of cauc:.t1oa. 

me a&Jor conc1 ... 10aa aad reco-Ddanoaa of the 
lliOrksnop arc su-ae.a ncrc~ 

"LearnLD&-V•t1a-C-puccrs• offer• a Yuy 
poveriul tool for couc.atora, aa4 all effocc• 
... t De a&CIC to narnesa tne potcnuai. of 
C09;iutcrs aod 10tor-tica 10 educ.at ion. 
furtncr, thu tcclloolo17 enforce• • deeper 
.apprec:1.at100 of couc:.atiooal pcd&&01Y. 

unless Dac~CO Dy well-planned abort- ADO 
loX&&-ter• project• •t tne nat101&al lcvel, tnc 
f~l• potent1al of tlli.s ccluc:.at•onal tcchno1017 
cannot De exploited. Cona1derat100• of 
ll&rovarc/ aoftvarc coat• allould DC auoaervi.ent 
to cauc.atiOD•l ob JCCciva. 

Tne .all-pccvuive nature of cnapuicar/ 
inforutica necuaitatea .., ...... ao<1 
literacy pro&r .... a and tnc exploitation of 
c-p..ter-oaacd tecnDoi.01i .. io OOtll foraal aod 
non-toraal eoucat1onal aectora. 

Compucer• aao intor-tica 1noul' play a 
support ivc role LD all acluc:.,tional areu, and 
trae D•a•: pr1Ac1pl•• aod actnocloi.011ea of 
.alaoncn ... c and ayatcaa-or1mtcd tlUMlll& 
1llould oc inculcated in traditioaal/DeV 
te.acnina ayatcu •n all duciplin .. ano arc.as 
of Learn ina aod tucn ua1. 

Ina coaputer'a versatility aa&ca it an ldaal 
tool for spacial eouc.at1oll requ1reacnta, sucra 
•• educational aida for tne raand1cappad aod 
tor traa 11anta1ly rctaroed. A>ao, coaputer• 
can offer .. 1ul1npaa1 aupport facaLitua, 
vidG1in1 tne 1pnare of eftectivmH• 111to 
rural aru1 and Dru1tLAI clovn cultural. 
Darr lers. 



Coaputar-!tua4 ectu.~.ati..J:i .>::crs. ~.1..:ci.~: 
acope for 11xp1.01.t1.a.c tnc .. :u1t.1.;u.1.cr ~tee.:.:. .. 
of &004 teacnars .and ~a.a. :ac .an ct:.e~;1.vc too~ 
ill d1a~nce educati.oa.&i syst~as~ !n1s 
achacatiaaal teCflGot~,y ~~ul~ tncrc!orc R.~~ • 
more CllCOiap&SSlD& rote to play in tne 
deYelOPIAI vorld. 

tile cey to ellploitin' CQCi"'ter-!lue<i 
tecanologics lies in cfrectiYe tcacner 
tralAiD&- tcaCllers llave to l>e traiaed co; 
(a) accept aad &tL>jK coaput .. ri iafora.tics
oriClltcd ccduu.ques &ad -tnodolosics 1Ato 
aacir owa ccac1ua1 aadl or l1:1 > tcacn rclcv-t 
caapuccr sciCDcc topics aad tec:nniqucs to ..,.., 
•Da-u more coapetcat in tneir ~ 
cliacipl1Acs. 

C-puccr-tiucd national aad rcsionu cclucauoa 
testing aad iaforaation services saould oc set 
up co support cclucacioaal plaanlft& aad 
iaplcacacacioa efforts. 

Copies of me detailed report .. l" lie ODt.alfted 
from; Prof.•· Ila&, Director, Indian Institute of 
Tec!Ulolo11, r-ai, aolllba1 .+oo 1170, India: (Source; 
IFIP Scvslccter, Vol. ~. Mo. ~. Decc.,cr 1~61> 

Mecvor1t1Ag rescarc:n on 1Dfon1ation cccnnolosy &ad 

cducac1oa - A UK prol!ammc and its llDILS overseas 

Elcctroaic natvorlts arc se:-vlft& co foster 
collaoorac1oa aad iafor-tioa excnaa&c vitnlft enc 
rncarca -ic1 1D geacral and me coucanoaal 
racarca ~11ic1 ia particular. la llartn o\merica, 
colmlUllicacioa ayscc .. appear co l>c tccnaological1y 
advmccd aad co-ordinated; ia iuropc tncre is a 
diY&rSlCJ aad incompat&111hcy of syncm. Des;>ite 
cane disadvmcagcs vc do claim a r1caacss in 
IADGl'&tioa vitn a broad cul cur al base. •e are currently 
aiai.n.z c:o di•abuae current "fol.tlorc" tn.at rua.s: 

"1mrcaccd in Europe~ 
patented ia !fore.'\ America; 
aarltctcd ia Japan". 

this article focuses oa tnc l.nfor .. cion 
tecanolo17 aad Educa:ioa (ttEJ ?ro1ra:oe tnat is 
spoaaorcd 111 me !Gitcd J.lft&dOID 's iconomic an4 :.ocial 
ileacardl Council (ESIC) as an ex.aQpLe of a net~or~•ni 
i.aiti.acive. tnc ESllC, restrucc .. red from t"e jjlrevio..s 
Social Science llescarcn Counc1i 1n lia;, is one 01 a 
aullllcr of UK ILcscarcn Councils le.,., enc ~4l~.al 
lleacarcll Couac1l, enc Science an4 ::niineer ini Res car en 
Couocil) ..ai1ca arc cn•r&ed :iy enc ~r. .;ovcrnmcnt to 
1ti.,.latc ad spoa1or rcsca:cn in tneir hel.:s ot 
expertise. tne Education and ~uiun Development 
Co..ai.cccc (EllD) 1• oac of aoout six ma;or areas tnat 
ESIC support& from it• annual oud&et of around 
U~ mUioa per aaaua for rcscarcn traini.ni .. nc 
sub1ta11tlYC r .. carcn fuad1n1 ia ua1versicies and 
&laJ.lar lloc&1u. llascarcn 1raacs and dOccoral 
studcncanips are avardCd tllrousn open co111pccition by 
peu rcvicv. 

llaccacly, ESlC nas cncoura1cd more foc..scd 
initiauvu in ;iarucular hclds. tar ly in l'idl enc 
EllD Co.-ittec 1deacif1cd and circulated for discussion 
aa initial l11ung of iaportant cop..::s wnicn varranted 
cxpaded aupport or accelerated devclop1ocnt t"rou1111 
specific progr-• of vor .. , cer•d "1nitucivcs". 
Tllc1c have 1Acl111led Tcacner Educ.atlon; lntormation 
TccnnolOIJ and Cop1it1vc Scienr.e; ~u1t1cuLtura• 
£4uc1tioa~ and tTE. 

Wien respcc:c to ITE, tne Com1ittec empnuucd ics 
iatcnt1oa tnlt re1carcn wuuld De centered not only on 
cna effect on cduc1t1on of awcn•n•• to neLp tcacn tne 
cxutia& cirrcul ... , Dut on tne deVeLOj)<llent and 
adaptation of tnc curncuLu:a to equi;> ;>•OP••, 
iacludin& cnoae of 1cnooL •i•· to deal wicn a life 
cnanpd by tlle arr ivaL of •nteL 11,ent awcn ;nu. Ln 

~~ttl~u,~r. t~~ C~ca1.tt•• 14ecat1f1.c4 qvcatioa.s 
conccrnlft~ :>otn copinvc and orgaauatloaal factors 
""icn tacilitatc or lnDlllit me a4opcioc of illformat1on 
Tecnao1017 in t:.tucatioa, and allied to tnuc, questions 
aroul\4 enc ll&ture, c:naractcristics aao d~1c1opmeat of 
intor .. cioa tccnaotocir literacy. 

l'wo reports were c~sslOGcd, and lletailco 
discussion aa4 voritsnops vcrc acid la L~ij. in its 
turta.er cons1ura:.1oas. cne C~ttee wu coasc1.oua o.t 
tac fact c:iat tne rcsearca c:~icy LD enc UK u 
viacly scacteru aiao au rCLat1Ycl1 fcv Large groups of 
researcaccs. Fur mer.arc, Lt rccopu&cd cac iaportmcc 
of 1avolY1D& praccic1oaccs aad po11cy-cra 1n tac 
deYcLopmca.c or its progr- of 1uo1caacivc rescarcn 
aad rescarcn-rci.aceo act1Yit1c. aao tac ncccs1 u1 o! 
easurlft& cloec coluooracioa vun ~c1al 
orpauauoas suca as punluaers, aofcvarc aousu anc 
aardvare aaautaccurers. 

fAcse COGSlCler&t10DS ld tftC C-ttcc &V&J from 
me est&11l isa1&CDt ot a S IAgle iacv Cea ere, and c-aru 
CDC appo1DICMDC of a CD-Ofdln&tor .. CDC focal poLDt 
for me development of tile 1A1tuc1vc caroupouc enc 
couatry. Inu approaca u d11r::1acc1wc i.a 1u 
orgaauat1oa, -IAI ..,a,. froa aorc crat1Lt1oaal for .. 
of oirect support for sullscaauvc rcscarca -ca racarco 
cralftlA& c-ard5 a actvorltcd progr- of collaoorac1vc 
res ear en. • 

Tac ltE "iafrasr::ruccure" progr- reports 
duectl1 r::o enc i.llD C-.cccc, but alao nu a aull 
Stcer1A& Croup to assuc Lt. AA LDicial tarcc-ycar 
progra- IA 1!111) vicn a cnrcc-ycar oud&•t of 
l2)0,00U. "44u1oaa1 fuau for racarcn aad cralDiag 
arc available carouga norul ESIC grac c-pct10:1oa aaa 
tac accractioci of funds fr- UDJ otllcr aources. 

Ilic Prosr- nu tried co lie rcspoaa1vc co tac 
vunes .a• accdS of cne rncarca, pracr::1c1oacr aad 
;iol1cy-.a1<er co-.aicy in ta• Ult. llov, after r::-"'o 
years, we i'ro1r•- '• UIA fuacc1oas, u 1t1eatiilct1 
a11ove, r-lft central co iu policy. Taac fuacc1oas 
reflect enc Pro1r-'s ro•c lD proorid1a1 an 
lftfrascructure for co-ordla&tcd r .. earca. tac pr1or1ty 
areas ori11aal1y identified r ... lD, vu: 

iaforaiat1oa cccnnoL017 literacy; 

lmpLaatin& iaaovauoa aad tc1cncr cdu::auon; 

- Al tool• 1n c:omputer-au utetl LcarDIAI (Cl.i.) 
devcLopoicnt. 

tnc foc:i vicni.n tnesc arcaa nave occoM -re clearly 
deflfted. ln ?articular, me prosr•- u promotlA& 
rcscarcn 1nco; 

Clu1ro011 procassu and peer LDteracc1on; 

- Tcacncrs' cducacioa cnrouga caacau1, rolu •• 
rcacarcncrs aad t1CYclopar1; 

Inteli11ent advice and &llplaaat1oa as an 
ad;uact to cradicioaaL Co\i. ai ... lation lad iames; 

It in enc vnolc curr 1cu1ua; 

llcv lcarnlft& cavuoa•iats (e.g., a1.c:r-or1t11). 

llcv policy 1nitiatives nave led co: 

Involve•nt in Al in tra.oia1; 

A perceived need to llri.ng aaouc Detter 
un4er1tandin1, 1110 ncacc colLaooracion, Detvaen 
co1n1t1ve 1c1enc11cs and educ1t1oaali1ts; 

Kc1e1rcn tr11ning for dOCtorai student• and 
ceacn .. u. 
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A num»er of £urope•n .,encLes tn•t ~r.....,te 

1umtihc coll-i»oration ue wel: uta:>lun~'1 and n•ve 
prowided lClll&StanoUl, support :or resear~n 1n tne 
natural 1c1e11ces le.,. tne Centre iuropicn de 
lecaercne ~clbue ano tne £urop4en ,;pa:e Agency>. 
!tore recently, toe Couo~Ll ot £..rope nas esta::i~o.;;ned 

l~ Ul cne hel.1 of •~caaon and ;ir...,Llles ~ertaLn 
•lectrClll1c 1erv1ces. 

At cne -t. i.n conjunction wLtn asencLeS in 
tbe field (e.1., eo...i.ss1on of tne European 
C:-i.ti.es (CEC). European ::ie:ieace t"ounc1auon and tne 

'-'il of Europe), .. ny :aations are seelr.LA& to 
aam1tll• me luas across t.urope. "thu u not an 
eaay taak, aa our atren,tn in cultural diversity 1s 
alao a -.imeaa bocn Ln tecnn1cal way• las mentioned 
ear lier) and in the in tr ins LC l 1n"ns tic ones. lllln 1le 
von.1111 i.n a co-i.ty of acac1eou.: researcnera, ve .. y 
as•- a IUlovled&e of at least t- i:.uropean 
lmauapa; tbu ia not tne case for cne larser 
practitioner c~ity. nus LS no reflection on tne 
'lu&lity of our teacners, suaply a fact of life, and 
be~• critical because ve see practitioners as an 
intaar•l part of our researcn effort. 

Our Ul proar•- i.• one of a nua>er of national 
iaitiatiwa 1ee1tin1 to add to tne efforts of European 
a1mcies. We believe tnat effective collaooration can· 
c>Dly c- tbrou&I' pers.,..al contact, and tnu is a 
prabl- because in Europe we ooast the world's n1inesc 
coat per llile for •U transport! European seaLAars 
are costly and relatively rare. ;,a important one 
vnicb tbe II!'. Prose- is orpnuins in June l"d7 for 
tile ac brUl&• tosetner cvo representatives from tne 
raearcb co1111c1l1 (or tneir equivalent) from eacn 
.. .,er State. We aim to snare priorities of policy 
aad act10Cl ill our researcn into It and ed~cat1on, and 
aee cne outco- as tlu1ldUl& l 1111ts between researcn 
ta- in various parts of £urope. lie a1• to e:otatilun 
batter electronic services to provide tne lon,-ter:a 
tlac,.up. 

Tne oa-line serv1ce:o tnrou&n J;.."li:.t ltne Joint 
Academ.c lletvork in tne Uli.) and ~N l tne European 
Academic leaearcn lletwor~I provide fast, .t1rect 
-•••&in& and docu•nt transfer. c:M~ does not yet 
cover all major locations in ~ne wnole of i::11rope. 
Alao available tnrCN&n tne ~iC-lt~ ?ro,r •111111e are 
oa-lUle databases and tne Dulie~1n Doards tnrougn 
JAllET in the UK and via O~~C~ services worldwide 
tlftare packec-1v1tcn systems ~ee;i ;01ts to a reasonao.e 
lwel. 

Our cornerstone data.>ase u cal Led i'EOI'~ as we 
viab co npnuue tllU it u ind1v1C111al raearcners 
and practitioners Miio form collaoorative tea... ine 
database coalC&ins profiles of individual researcners 
mad iAnovative pract1tioner1. ine 1erv1c~a are 
intaarated ao tnat, for eumple, a sear en for people 
vi.en a particular i.nceraat/experc1ae can tie tucned 
auto .. tic:ally into an e-..11 address 111c for a 
do~t, notice, invitation, and 10 tortn. these 
aervice• are far fr0111 advanced tl11t it 11 inevitao~e 
i:nat co1111UDication1 1yate .. will uiprovc rapidly over 
tne coain& years. learin, LR m1ne1 cne co-.nity we 
vian to aerva, it is essential tnat th• 1erv1ce1 are 
eaay to 111a becaua• not all people arc naD itual 
c:oaputer tara1nal users. !nu u partH:ularly 
aip1if1cant because we are adamant tnac cccnnolo11-
driva inroad• inte1 our edu,;ationa> sysceu are not 
acceptable and ve need tn• participation of c~au1cal, 
lov-tecnnolosy educators. In tn• put , it nas been 
&aid that t:ic more innovative a project, for exaople 
one propoa LRI c11rricuium cnan,e, tne lH• L 1"ely it is 
to find acceptance among practitLonera. In no area is 
this aore likely co na;>pen tnan in tne applic•tion of 
tne aev tecnnologics to Learnin,. 

In addit~on to tne active part1t1jMltLon of 
prac:ti.tionera, tne eapnuu on "netw11rK1n1" I in it• 

broadeat aensel i1 llifld1'a-it for two re.t1onf' 

Cne Lr helca u -lticluc1pu.nary~ its 
c:-n1cy coapruu raearcaera froa var10us 
tr•d1tiona1 ttuc1p110e1, c•puter 1.;1mce, 
psycnoloa, eoucac1on, l Ull\li• uc1, aao 
cop1t1ve sc1mce. eo-1cation oatveen 1u.:.n 
vorllers .. not a1 vell-estatllune<1 aa lt u 
w1cn1n tne duc1plLAu tD••e1ves. 

- tnoae active l.D cne tield enat in very few 
nevly for .. d 1rnups but -t are widely 
dispersed aaJ often uolated. 

These featura of COClStltuency and cai1trUlut100 
dlaractu ue nev fielc&s ot staadJ, particularly LA cne 
area of new tacnnolo&in -er• toe rate of 1rovcn u 
larp. 

Dna1led paper• oo tne ESaC-ln; Proar- are 
avauanle fr- tne author at cne Deparcaent of 
Psycoolo11. Uo1vera1ty of Lancaater, I.Al i.YF, Uni.tad 
l(in&dOll. (Elltracted v1cn peraaa100 froa tlle autnor, 
tr .. an arucle written by Prof. L Levu, 
Co-orduiator of tna ESaC-lTE Proara-, U1uvera1ty of 
Lancaster, Ull, vtuco brat appeared io tecnaolop anca 
Learruag, Val. 1, lb. It, .a..auac 1987) 

llev vav to vaualue coaeu11:&tions 

brand-aev nip-powered 1rap111cs aoftvare fr
ardent C-puter Corp. provides suparc-puter ... us 
v1tn an easy way co ado visual presentations to tne 
results of coaputat1oas. Dorf, cne l>)loaaic OD,;ect
lleaderUll Env1rcm•nt, 111 a lat of nip-level 
l 1brar ••• tiued oo an ObJ•ct-orienteG Clata base plus 
fleXLDle render Ull sofcvare, and it -•n• cnac 
application prosram and prosra-• no lonser nave to 
nandle tne ,rapn1ca details of drawLA& obJl!Cta and 
renderLAi tn•• into coaplaa acmes. 

o\a supercomputer usa1e iacruaa, ao dOes t11• 
demand f.:>r interacti.ve vuualuatioa of tlae a1-lat1on 
or des1in coaputation tlein& perfor .. d. Dorf •• a 
,rapn1cs software tool 1t1t !or ade1:s.n1 vaualuation 
anca conceptual da•l&D to aupercoi:puter appl1catioaa. 
le is used to define a111tract seen•• usins ni1n-level 
su:>rouc1nes for t1u1ld1n1 a nieraraucal, obJact
oriented scene data base dr.,in' upon a 11orary of 
five types of ODJ•Cta. An al»atrac:t aceae •• one tnat 
completely define• tna ObJeCtl in a acme, but wnicn 
nu not yet been rendered into a scene tnat can oe 
du played. 

Abacracc aceoa are rendared J.Dto duplayable 
1cenes usin1 Dorl'• c:nree level• of rendarin1. toe 
aor• real11tic tne aceae, cr.e alovar the renderin1 
process. U.en can create dyaam.c daplaya uaUl& lov-
1evel renclcrin1; aore rulutic raullC& are acni.eved 
v1tn inter .. 1111ta randerlA& taCllnJ.4uea-, very 
rul1suc static aceaa are prock&ced witn ray trac:1n1. 

McKI& Dorl'• ualqu• attril>ucaa t11at aake 1rapni.c1 
•••Y is the at1111.cy to dyaam.cally cnans• t11e acyla of 
render in1 on an otl Ject-tiy-ob ject bu ia. Tau all ova 
1nterm.inn1 of repruencat1ona 10 t11at aa- OOJl!C:ts 
are di.1playad in a quick faau.on vitn m.niaal detail 
w111le otnu obJecu IA cne aau 1cana c.:an be ttuplayed 
vitn aore detail. 

Arcko•t ia developin& a • Ul&l•-uaer aupercoaputer 
witn inte,rated sraplUC.:I aad r .... dar 1"1 c.:apaD 111' iu; 
tne Dorf 1rap111cs aoftvara devalopad for tnu •cnine 
will O• ottered a& a 1tand-aloae aofcware pack•&• tor 
u•• on otner nardllare pl1tfor•, aucn H tac.:nn1ca1 
wor"• tac ion•, ain uup•rc.:oapu tar•, and aupercoapu cert. 
ln addition, Ardent vanes to eaca1»li1n Dorf aa a 
v uual uati.on • tandard on ail ts.pl• narcivare 
platforu. tne c.:oapany plan• to provide eourc.:e c.:o~~ 



co ..,1vers1c1es and rese•rc!l L.oor•tories for 5!511. 
Tbe price to co..erc1•l asers is ~l),IJ\Jll plus S5,IJOIJ 
per year after tile first ye•r for source code 
-i.Dtenaoce. Aroent u see"in' • p.artner for tile 
.arltetV.1 aocl support of Oorl and vii L coacinue tile 
clevelo;J9eat vorlt and ~1ntenance irsetf. (Eittracted 
froa Electroa1cs, ~ rebr..ary l~o~ (cl l~o. 
llcCr_..llill Inc., all r1~ts rcserv.ed.) 
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For years, software clevetopers us Lill persooal 
co.paten to vrite prosr- for microprocessor-based 
s19te .. 1a .. e been fruscraceca by stow clebu&&LD&· 'Ille 
probl- vu tnat in-circuit ... tators, couplecl to tile 
c-puter vi.a a co-1cat1ons t 1ni<, RS-lll or 
IEEE'"""8•, coutcl not interact vicn tne coaputer in real 
l:i•-

llav, a solution is at nand from Appli.ed 
Kicroeyate• Corp., a Re~nd, .iasnincton startup. 
Daipers Chere llave _,,,.Cl C1ebugg1n, LDto Che 
reat-ciae real• by 110V1ng most of tne necessary 
i.Dtelli1ence to cne eoulator enca of tne loop, tnereo1 
eliai.DaCUl& tile coalll\lft1.;at1oas-t1ne celay. ln1t1atty, 
tile EL800 aclvaocecl-event syste:, as it is called, v1ll 
vorlt vicn cne Z1log Zdu A.'1'1 :iita.;n1 .WO..lou d-01c 
microprocessors. Cooung ~acer are ;>0C1s for otner 
lfrbic and l2-bic processors tnat w1li free tne 
prosr~r froa cne neec to b~y dedicated cevelo~nc 
syaceu and e-lacors. 

Tbe key co the system's speed u its tlil't 
couplio&, permitting enc computer to interact with enc 
process as ic nappens. ro acn1eve its ugnc couplina, 
tile ELaOO co-s witll an advan.::ed 1>reaj)01:it system 
"1loee co1111and lani'Jage all.,..s enc software engineer to 
prosraa 101ical debucg1ng cas .. s for it. 

tile system consists of nicrar.;nical C:>Q?arators. 
Tvo are address-range comparators and tva are data 
caaparacars. Tnerc are a1so status comparators and 
counters. Co111111aads can oe written cnac use tne 
c011parstor1 as addresses in tne co11111ana stace .... nt. 
Tbe pro1ra .. er can create u? co four groups of 
prosrau and svitcn betweea tncm 1n one c1oc .. cyc1c. 
In tnac cycle, every ca=?aratar LS swLc.;ncd from tnc 
conditioo• required for one ~roarac to enc conditions 
required for tne next. 

!ne software, auobea .:&sy ~•nit, contains format 
converter• to convert compileo proaraias into code cnac 
can be executed on cne target system vi.a cne El.800. 
Eacn laaauaae will need a sl1gnuy ddfercnt sec of 
format converters. Tne cOC11pany will scu tnc software 
but eventu.lly plans also to licence cne pro1rams co 
software vendors. (Extracted from C:lec:tronics, 
i. February 1988 (c:) 1~88, 11cCra.,.11Lll lnc., au rianu 
raerved.) 

U.en see a CASE advance in revene enpneerin& cools 

The c:ooscruccion of nev relational datallase 
aodels in minutes by excracc1n1 pny1ic:al modell fr0111 
eJlHtin& producuon dacaoasu are foreseen. Tnese 
plana take aclvancaae of software development tool• 
Chae extract pnysical or logical model• fro• 
exHtiA& databaaes cnrougn a cecnn1q .. e called 
rev er•• en11neer lftl· Al propose i by •acn•n 
Infor•Uon Syacem• lnc., CalllDrtdi•, ~"'., reverse 
an1ineeri.n1 seek1 co br1111 many of cne nucy pr011ues 
of CASE tecnnoloay co .:lac.abase 111&Lntenance ano 
development. 

Early users praue cne toou' a1>Llity co nuten 
the development of - and er~•• 1ncon111tcnc1e1 in -
pny1ical and loaic:al dat•1>a1e .Jel16"'· 

The foundac1on at HC:lown'• reverse enjf,1nuri.,, 
proce11 11es in its data modclLn, re,1men, wnLcn 
build• on cne widely used ent1t1-re•at1~n1n1p oadel• 
and dLa&r•-1n1 cecnn1quu aovance'1 oy James "• Hartin 
and Cnen i Aasoc1ate1, IMlton Rou6•· 

me aodelin& cecnnique descra.Des aany-co""llAAy an~ 
one-co-.any relationanipa tnat tne otners do not 
support. Such re1ac1onsn1ps can .ore cloeely cepict 
real-woclcl cood1t1ooa and free clata analyata fraa 
havUl& to aclcaresa elWlf-tal or datmue 
res tr 1ct ions. 

Aa u1portant as a sood desip, in•- early 
users• eyes, u me proaae of a •-tll uatrowct100 
of nev clatabase cecnnolo17, eucn as Iall'a Da2, into 
exi.1 tin& env Lr-nu. 

Neilan•• in 1t1a l packaps auppor t Ullt:i' Oes ip, 
ancl vitn suppo'tt of lMl '• 0.2 pl-d in J..,e, tile 
physical structure of an lllKS clataDaae c- be 
excractecl and used to bu1lcl a lop.cal aoclel for a Do2 
clacaoase auto-tlcally. Since tile tools will also 
propose O&taDaae da1pa us in& movle<11e-oasecl ruJ.es, 
cney can De used to 1aprcwe exiat1n1 deSLplS, as vcii 
as to Duild cntuely nev ones. 

The comp.ny expect• co extencl mat •- reverse 
en1ineerLDg cecnnique co applications e1a1p ana 
development vitnin a 79ar. NCA•n oft1c1ab say it 
vill release Ultep-ated tools for syate• analysts ad 
progra11111ers late tnlS year and early next year. ln 
essence, enc O&taDasc vorlt presase• enc aoil1cy to 
cu.ea CODOl. appl1cat100, extract its uoclerlyin& 
101ic, cnea 1eaerate a modified or nev appl1cac100. 
Just as a semiconwccor can be reverse a11necrea to 
create fuoccional equivalents, Ncnaan'• tools proi:aae 
to decoapose cxut1n1 aofcvare or clataDue de11111s co 
arrive ac enc ncv des1pt1. 

Users say cnat one of enc ujor advanta1e1 of 
oacnman 's dacaoasc tools H tllat tney clo not uipoae a 
s er ice aecnoclolo17. (Extracted w1tll penu.ss ion of 
DA~TION" uaaz111• c, l February 1'188, copyript 
Dy Tcc:nn1cal PuDlu:>in& Coap..iy, A. Dunn and 
Dr•dstrccc Coapany, all r•,.nts reserved.) 

Since lDH anotated PostScr1pt as LU PA&• 
description lan1ua1e of cno1ce early last year enc 
race co clone enc des1tcop publLSDUl& in0uscry'• 
de facto scanaard nas moved 111co cne final screccn. 

r.y cne end of tne year, several printer 
aanut•cturcrs, sucn as Canon USA lnc. (Lue :iuccus, 
N.Y.), ana N111no Elec:tron1cs US4 Corp. (Irvine, 
Californu), should nave laser pr111ter1 oo tile aarilct 
us in& a Po1tScnpt-type product. 

The arr 1val of a PostSc:ripc clone, novever, may 
noc br1D& aoouc tne co1t-cuttin1, •peed ennanc:esents, 
and proliferation of optioo• that uny duktop 
pubtisnina observer• farea.., laec year Wiien companies 
beaan to talk openly of clonin& .Adobe Syecau loc. '• 
omipreseac pa&• ducripcion lan&ua&•. 

PoecSc:ripc, "1licn enjoyed initial succeu ill tile 
Apple dea,.top puolunina envuonaenc, won cne 
endors ... nt of laK •• a coaponent of Solut1onPac, a 
personal publ11nin1 aystem for cne PS/2. 

One reason users uy not reap tll• anticipated 
benefits of PostScripc ia tnat its code naa proven 
more d1fhcult co craek tnan •ny tnousnc wnen the 
race beaan, but developers of PostScr1pt clones ••Y 
tnat cneir product• stand up vell in coaparuoa w1cn 
Po1cScr1pc, alcnou1111 tney admLt cne development 
proc:e11 wa1 OLfficulc. 

Pelo .. 1 to-baaed Mooe nacS auumed tnac more 
siinihcanc clone coapetiuon would appear aar lter, 
out pucenc1•1 cloners undere1c1uted tne taa1t, ••Y• • 
co~pany spoKespereon. Now, witn uny ot dH1tcop 
pUOl u:11n1 '• IMJOr players aireaoy 1>naer Lt• WUI&, 
.Wobe u noc a• concerned about PoscSo;r1pc clonea 
tekin" fl1'11t. .Wobe currently nu 19 cat11panies 
ai1ned an as oe111, LDC:lud1n1 Apple, lDH, Texas 
ln1trumenc1, and Diaital Lquipmenc Corp. 



lkaa..,Lle, PostScr1pt 's tv., -Jor .:-petl.ll' 
l•pap•, laterPreu h·- l.ero&, aad oo .. froa laa&t" 
Corp., S-ta Clua, aaoua.:ed PostSc:r;.pt c:-pat1.b1l1t1 
prOF- lut year, a furtner uod1catioa tllat 
PostScn.pt I.a c:urrmU1 tile ,.,. oiescnpuoa 1 .... , ... lt 
of clloic:e. r..pa UIDOWlc:ed U•tra:icrL;K, vtu.:ll 
prowidn a1apport tor apphcati011S softvue c-patiDle 
v1t11 Pos~Sc:r1pt, -•le l.ero& aaaounced an aire-nt 
v1t11 Coatrol-C for laterpress s1apport ,f CC)-Pact. 

llavlett-Pacir.ard, .... C>l bas t11e l1oci":o Sll•e of 
tlle luer printer •rir.et vun 1ta ~serJet LI.Ile, is 
lleepia1 Lt.I optiGU open on pa&• oiescnpt1oa 
l•P•V•· Ciarrmtly, toe .:oapaay's laser prl.llter 
diYui- ill llOue, Ulao, nas its -• l'CI. un1..a1e for 
dot -trill prLOters and laser prl.llters • .,..t PCL is 
aoc .. powerf1al as PostScr1pt, lnterPress, ~r DDL, say 
anal19u, •o HP bas • proci..ct l1ae tDat :ias ~CL aad, 
tllroiap mud-party auppl1ers, DD;.. ano Postscript 
coepatLbility offerLO&s, as veU. (iepr iateo v1cn 
peraus1mi of DATMIATlll!'ir _,a:LDe c:, 
15 Febr...,,.y 1918, copyr1pt :>y Tecna1cal l'uDlLsaLD, 
COllpally, A. Diano aad braostreec Companf, all r~incs ... ~.) 
IS scaopa puan for a coa.s1sc.ent nc:vorAea sottwue p1m 

Illy Daw, -t uaers 11.avc 11earo ali t:ie proauses 
beill& -• by ., ... dors of actvor .. ccl co-operauve 
pro.:a•iD& vorir.st:at1oas ano software~ snarl.ft" .iata, 
applic:ati-s, aDd process LD' pover ac~oss a netwoo 
viU Yatly iaprcwe orpauat1~aal fle&101l1ty wni.c 
retaiDiA& all tlle LDterac:tive c:narac:teruuc:s tn•t PC 
1aSer• bavc co~ to ir.aow; 1ateiratioa of oata aao 
co-ic:ations v1ll be easier; pro4uc:t1v1cy v1ll soar. 

Iii& m1ioeeriD1 and scientific: users LD 
particular llave beea attracted co networ1< cocapuuns; 
-..y of tnea nave atruni to&etller larse necwor,.. of 
S...., Apollo, sad D1&1tal ~qu1..,.ent Corp. worir.statLons. 
llow, of course, -..y of tne= are d1sc:over1ns tnat so111t 
ir.ey pieces of tne netw~r• c:oaputLn, pu&~le are •~SSLll" 
Dd are be1iooio1 co 1crea= for cne lr vlllldors co .... e 
&ood OD tneir proai1u. 

Ooe of enc tniop users are ealllDI& tor w1tn 
iDcrusill1 .. rpncy is a c:oo1ucenc, comm>n way to 
licence, ducr10uce, and adaLnuter applLCatlona 
software acroaa a necvor ... Currently, :osc vendors 
licence appl1cat1on1 ui one of cwo ume-nonoureo 
way1: oa a per-proc:es1or Das1s or vu a Dy-nee 
licence, but tnoae lLcencrns mecnod• are Lnadeq ... ce 
for Decvorked environ-ncs .mere appl1eac1oas .are 
11narcd by ,...,,.s on 11eceroseneous computers .. nd ..nere 
tne necvorlL itself u constantly cnan11ns S l:le an4 
c;xifi&ur•tioo. 

llaat is oeeded, users and vendors agree, 11 a 
Ca.IOQ •et of prosr...ina 1acertaeea and a co .... a 
•Jat- for discributLD& necvorkeo •ppl1c:at100• aod for 
cbar&iDI u•en accordin& co now .. en or by now aany 
worir.•catiooa an applicstlon u actually \!Seo. Suen a 
sy•ca• could even elec:cron1c:a11y dLatr1b .. ~c 
docuaeat:ac1on and auco11:&:1cally :DOa1tor 1otcware u1ap 
so ;Aac 1S aaoalera could better Ju•t1fy nev 1oftware 
purCllHH. 

The problea 1s cnac wnue cne le•d•ni& vendor• of 
networked vor1Lacac1ons and software can asree <n•t 
auc:n a ayatea u needed, tney eannoc e1ree on wnat 
aucll • co .... a software l 1c:enc1ng sen.- for necworlu 
tllould look lU<e. o.'lale tne vr.nciors are .. r.u1n", 
uaeu are .011n1 tneir ;>atunce. 

Altnou'° th• networ11. u.c.enci.n, i.stue :"1.11 e:;er.tc~ 

10 tne tecnn1cal wor1<stat1on awrKet !1rsc, ~ost 
observer• fee1 Lt will aeco~c c;u•t•/ i~port•nt to 
co-rc1al Lnformatior. 1y1te~ 1J•cr1 •• i;omp•nLet 1ouer1 
u DlC and Apple continue t-> ?1>•n tne .. ,,.,. o t 
di•tr1oute~, networic.-oa1cd ..;iJr:apu:i.n, ror corr.merc•.al. 

uaera. lalen tnat nappeaa, tile 1ar1e Y•4ora of 
c:oaioerc1al 1ntor•t1oa syac .. v1ll 11..,e to •olYe cne 
••- necvorlL ucenci.a1 pron1c .. •- IM~ facea LO tile 
tecAn1c:ai. .. r,.et. lU.tracced v1.tn pera1.s•LOG of 
DATN\ATl~ -1ac1ne c, 15 feDr ... ry l'iill, 
conripc by Tec:Dn1cal Pulaluni.a1 ec.,.Dy, A. DuDD aad 
K•dstreet ec...-y, au ript• raer-.ff.) 

qtc -Iles Lt easy co des 1p aa•co• proc:esaors 

Desiper• aad proar-n of •peCJ.alued 
111.crocoded procesaor• w1.ll fLDd ia tlle Sof~vare 
r-cary a pcoouct tney ll..,e been •«ely lacilio& - aa 
1otegraced •et of tools cnat c1&0tly h.1UL• narwu e 
an• 1oftv•e Cle.sip. Tlli.a t-1 s.it froa Qumauca1t1.Ye 
Tecnnolop Corp. Leu en1ineera ewa1..ace dea•&D 
1cerac1ona - :.ocn narware Dd •otcvare - .. t11ey -e 
cnea, WLCllout wa1un1 for • final YUILOD of e nner, 
•o it -e• en~ teoioias •• costly pcoca1 of vrLtLD& 
a1croco•e DJ nan« obsolete witn a coapiler tllat 
produces 111plJ opt1111.&ed a1crocoae fr- code vr1tteD 
LD a 1u1n-lewel l•s..ar;e. 

:io- or tile cooll, vb1cn r.., oa D11ir:.al Equ~paenc 
Corp. VAX syste•, are avauc1e a-, and otnera will 
•r 1ve c:ur LD& cne s pr LDI aad la1ter LD tile year. toe 
t\lll pac:il.a&e u pr1ceo at S5U,000 foe e worit-1t:at1on-
1ewe1 ays1te=. 

For tllese s ur. tools - C coapiler, o ptllll&er, 
asse.,ler, lilliLer, s1 .. 1ator, Dd debu&&er - co wors. 
wLtn any arcaiceccure, ency .... , all be rer:.arr;ecaole. 
Tllat LS, tney ... t reaa1.ly adapt to Dev aad 111ply 
c-ple& arautectures, 1ocludin1 ci..ose ill-.olYLD& o 1p 
oecrees of parallel ... (of Clle •i.a1le-uaacruc:cion. 
..1c1p1e-daca type) and -1C1ple-level p1pelLDLA&• 
Tne Deavercon, Ore., c-paay prcw1de• tnl.a 
adapceb11Lty by -•as of a c:onfiprac100 fl.le. 
ilr1cten 111 a confL1ura1t:.on lansua&e reai.auc ... lt of toe 
Prolo& arc1f1c1al-1ncell11enc:e lanpar;e, tlle file 
desc:rLDes C.'\e target nardV&re and all iu 
pecul1ar1cies of resourc:as, t1aLn&, and 
LOtUC:ODMCltLOll. 

Ooce • hle is vr1tceo, tbe full QTC cool ••t u 
in business. llov tile du1p ceaa can c:09pile aofltware 
and SLDUlace Lt as Lt will r.., oa tne llardware. 
lnoeed, sieu1ac1on u tile uy to LDtesratLD& toe two 
development proc:easea: cnanps LO llardware or 
1ofcware c:ao De eval ... cad, aao tlleir i.aurrdation• 
seea. Dea1pera can ell&D1ne tile perfor:•n« 
traoe-vffa be1twem 1aple-1ti.a1 fuacuoas LD nardV,.re 
or software ana aa11.e 1nior•d decisLOOs eboult overall 
1yscea du11n. 

QtC br LDP very advHc:ad opci..auat1.oo tecnD1ques 
co bear w1tnLD cne faaily of tool9. llally of tn• 
tac:llD1ques worlL as well OD 11aod-vritcan ass .. ly cooe, 
if tne user prefer• tll&t co wr1tlDI LD C. 1.oop 
roll LDI and uarol h.a.&, trace se11ed11ha1, an4 t11e 
efhc:1eot uu of parallel ead pipehaed narware 
re•ources are aaon1 tile for• of op1t1auat1.oo carried 
out auco .. c1cally. 

tne l 1ncnp1n of en• sy1caa Ls tlle c:oahprac1oa 
file w1tll it• description of cna syace• uadar duiin, 
vnu:n is used oy all tne cool•. To .. Ile aucn hlea 
pouJ.ble, QtC developed • 1aa1 ... 1e to vr11te tnea in. 
(Eacrscteo froa Electronic•, 21 Janu•rJ 1988, 
(cl 1~$D, llC"rsV"lhll lac:., all n111u reserved. l 

ltDSt venture cap1ta1uu will not even tnLn11 of 
1nvuun1 in .. 1tart-up cc••?any un•••• tnere u a 
solid Du11neu plan oenl.lld 1c. 'tet developins tnat 
plan •• wnere :aany entrepreneurs are tnppeo u;>. ;;o 
Venture Software Lnc., a c .. 1111r1d1e (Ksu.) stare-up 
1t1e1t, n .. a oevc1oped Ventur~1an, a 1er1e1 ot persona• 
co11pucer software paCILs&el tnat &enerate t1nanc1al 



h&••• to Delp •ull 11..suHsses sec soals ncl m;> 
•Uatasi.a. TIM •.aft.,are u part sprorac1s:ieort. ;>art 
uta bua. a4 part "or" ;>roc:ess u•' pac:&ast. ouc1dua1 
•ill Cata•a or s.a lolaHc11s ans.,.r .. ..,clrc4S of 
q• .. tLODa poeac! by ca.a ;»eosra•. r.,'"'' fr
•tLcipatad •ala •a ::oar-,.sauoD levels to floor 
•pacU.s •4 11.olida7 pl•"ln&· 

.... don en.a ~"us, v..,c .. rPlan coostructs a 
•aria• of tbra.-year fLDanc:Lal prOJeC:tLons. 
lluy II. Ca1ull, pcaLclaDt of v..,cure S..ttware '"""a 
l•~im ·-ll-buai.aaa COClSllltaDt Vlll Dave Dtt 
fi.rat Y•t•d'l•, a S:.95 prosraa for recall boas uaess. 
r•4y to be •Di.ppe4 i.D DacemDer. oltDer applicatioas, 
for •-11 pcofa•i.ooal, •ervLce, mcl ...... tac:turUac 
operation•, vill be clevelopecl v1cn in tne Dexc 
11 -Cb&. (lepcuitac1 fr- me 7 Dec:emDe:- l'lll7 usue 
of .... iD ......... by •peel.al per•USLOR, lcl l'Jll7 117 
llcCra-11.ili fac.) 

llaaaur .. fr. reiaforc:ui1 Japmese sotcvare 

lb.a vorld •ofcvare aarotet, esuaatecl coca.ay at 
SUS 27 bLllioa, is to 4ewelop core qu1c1tly over cne 
aaxt fev year• •d by 1'190 it v1ll n•ve a turnover of 
approxi-tely SUS 1oO b1ll 10D. rne ii1utee1 :itaces and 
Europa baw• a JOOd a.are at en u a.an.et. Japan dOes 
not. Tber< fora, to c:atc:n up WLtn me OtDers, LR en LS 

iield me ill tile held of DarclWare, JapaD Das emar!lecl 
upon aa a..,i.ti.oua pro1ect calleel :itQtA. 

tile Amari.cm ur&et of o..suaess sofcvare nad a 
t11r-er of ~US 3.19 bl.ll ion '" 1986, 10 .8 per ceoc 
up oo lut year, ,.ule cne curoover for li811 LD cne 
wropeaa •rltat aaouucad to Su.i 2J.5 m.ll1oa, 
19 par cmt up oa Luc year. In u 11&rltet, aloa& WL tn 
tne i.afor-ci.a •erv1ce• ur&e;, vill sr- at ao 
muaual rate of 22 to 23 per cent over tne next four 
year•. Io 199 l it •• expected ca cop 
5"5 50 ,000 mlhoo. 

~c La ui tnu folly expa:iclua& m.ar&et mac Japan 
lap a Loa& vay ber11nd, es;iec:Lally WLtn respect co cne 
llaac. It• object1ve cnerefore, under tne SlQtA 
project, L8 to qua~r~ple 1c1 software produc:t1on 
fisure• by 1991 ane1 co clO cnu, it inceniss co use nev 
devalopmeoc tools. 

~uocnad at cne i.o1ti.at1ve of !'!Irl (tne Japanese 
Ministry of lncaroational Iraele •nd lnisuscry), tnu 
proJec:c Ila• a v1der ac:ope cnan tne fifcn 1enerat1on 
i)roject VDicb it encoapasses. tcs bu41•t of 
5US lSO ailhon u smaller novever tn•n cne bud&et for 
cna fiftn seoerat100 pro1ecc due to cne fact tnat 
SlQIA 8ball c:o-orduaate •nd incearace several ol4er 
project• (Vllicb v1ll lteep cne1r own 11ud1ec1), 
•uparvi.9e nev projects and tac1l1cace the 
iaple-tatioo of •tandards as well aa cne creanoa of 
tecbn1cal cod f1nanc:1al structures. 

StQIA w1ll :tmafic frooa cne partic:Lpation of cne 
private •eccor, ooc Just tne main coapucer coapaniea 
buc auo tne sull cod •d1- hru. 

Sillc:e •t prueoc Japmese software 11, in :ne 
ULD, c:ruccd by tne unuiacturers ano tne Japanese 
eoftvar• boU8es are a lon1 way fro• nolclln& tne saac 
1aport.aca a• tlle1r Aaeric•n equ1v•l&Rts, cne 
ObJeccive of SlGKA •• •n aC11t1ou1 one. (Sourca: 
•ulletu LalPR!SS, lio. 1Hi0.<, :tovemer l'I07J 

ADAPSO accU8ee llllt 

Wien tne FuJLtau/lol\ dup..te wn1cn dates back to 
1982 Urely over, Al>APSO (Cne '~°"?of Mcrican 
software producers ancl scrv1cH J n .. Just L•uncnccl 
•notl\ar acuc·,. ap1nsc cne inforut1c1 ,1ant. Tnu 
... ociation accuse• ID:'! not onL1 of f•vour1n& Japane.e 
hra co Clle d•tUa&l\t of .laencan 1oftwarc cooap•R••• 
but auo of practu•n& bul'ltl1n1 (tne fJrced sale ot 
software) and crit1cuH it fo• tne rutrictions udc 
l.ll the ca ... n1cat1on of its tource codct. 

- .. ; -

ADAP:iO, .... Ol DH DOt yet off1c:Lally puDlUDed 
•t• doc-at, u aaltia& every eff;irt to lllX& ~llH'e 
-euttes &Del to VLD tna battle it u DOPLD& to pLD 
tne support of otner pr••ur• sroupe, prLvate ooe5 LD 
partLC:uaar. 

Fir.cly, AD.UOSO c:ri.ticu• tall far ooce apLD 
prac:tuui1 bunolui& ua tDr•• -Jor fLalu: 11111•, cne 
Wt devacac1 to iHIJ •cl OS/2. ..st •-r coaplaLDta 
vere uoe vnen loK dac1ac1 ta :ruta a o.., aou.ty 
devoted ta appl1c:auoa of 90ftvare c:allacl uis. t.lt 
., .. accusM of ur1tetLD& an eat-ded •ereLOG of '15/1. 
coataLDLDI a c-1C8tLODS -•ie-t ayatea u vell 
as a dataoue •nase•ot apcaa. 

The aourc:e codes are aoatner c:auae of ADAPSO' • 
discoatmt. ln fact, ui cne asrn-t bccvem NJLU" 
an~ t.IK, ea01 of cne coapan1ee nu acceu o•er tne 
next cm years, after en• Hp<MLC of tile copyrL&ilt, co 
1nfor•tLon on arouod l ,OUI) Rftvare prosr- of toe 
fire land even ua certaua c:asea tne co_...Lc:at1on 
source co4e ). 

Toe Mer •c:ao software aupplur•, vn1cn llave Ileen 
c:-plauiLD& for several yeara about tn• •ource C04e•, 
feel tnat cne cer• of tll.i.s •sre .. ot n•clLc:ap tnea: 
apuist tneir Japanue ~pcutors. 

The battle "'ll certaLDly De very trLclty s i.ac:e 
cnere u oo law '""'en &•"•• t.tl tna -ral ript to 
usut its coapet1tor•, ari.d -raower, 4aap1te ali tne 
tnruts of ADAP:iO, Lt will not oa euy for cnu 
•••ociaci.on to ootaill •ource coda• aod to _..e tall 
rm-c:e tne excmcled ver1100 of OS/ 2. (Source: 
aulletin Ill tPll£SS, llo. 1)3/ Ott, llav-•r l91l7) 

l'leaory exp&nSlOD 

Toe nev wer•100 of rile 1o.O waory expaa•100 board 
of cne EMS •tandard of cne l.I!t lLotua, lotel, 
lt1croaoft) 1roup all-• tne rec:>oc:Llution WLtb cne 
!DI~ •canc1arc1 of en• AQA l.untoa, Tate, Quadr-, 
AST). ln fact, tile EllS •.O ver1100, ac:corclLD& co AST, 
coulc1 be support"" oy cne UJIS •pec1hcauoa•, cna 
c:naraccerut1c:1 of VD1CA it ftU adopted. 

~ cne c:o1 t of •- •acr 1fice• to par for-nee clue 
to cne •ectaruis of 61.0 !Ca (1 ic. u equal to 1 ,000 
cnaracceral of tne central Mmry avaLlaola oo 
•icrocaapucau usin1 tile ltS-OOS operatLDI •ystea, tile 
10for•tLC8 c:o-1ty will be oappy to Ito- tni• 
trad1nonal barrier of 040 Kii ou baeo •upcr•edecl. 
TnanlL• to cnu •ec:coruia, cne 1..111 ... o vu•1on 
1oc:ru1u cne central -ry tr- 8 Ha to 32 Ila, vo1cn 
•llowa opt1ul use. 

Tna var10U8 u•oc:i.ata1 of cna l.Dt 1roup are 
praparLD& to adapt tne1r app11cauoa co tba oav 
staadarcl. TllU8, toe J.O var•100 of tna l.otu• 1.2. 3 
..... a toe.al of 32 Ka. OD me otner Daad, HM of 
Locut' e-latLon •ofcwar• - •uell u cnat of cna •bove 
dult - and otnu ucihtiu DO loopr operate under enc 
ne" ver11oa. For local, tbue ow -110ry axpaae100 
boarcla allow tne OS/2 appliat1C'a ana-ced tor 
1~81l/ 1911i to be aucuced ua cnu ow aovuoaaeoc. 

llllre en.an lO(I MDufactursr• nave •tarted co worlt 
LR cne •ector of expans1on baud• wn1cn, oo tna 11asu 
of tna fiauru relac101 to tllu urllat, u coo11dared 
to be one of tne mo•~ dynam.c •ect11r1 of 
•1croinforucics. For auaple, enc 1paci.ali•t1 
foresee for 1-19.i enc delivery of 1o.7 aLULon uoiu. 
Tne .. rket opcn1n1 for •mry cxpan11on llDarda u one 
o t tne aoat pro au uas, 11vcn enc 1r-"'i naec tor 
•mry space for tne exacuuon of appl1cauon•. 
(Source: DulLeun Lall'lli.~:i, No. Lh/I)), Dec:emDcr >101J 

Computer saooC•J• 

V1rU81t, of a •ore, can be• nudacne for 
C:Otllputer• •• 11e>L H ocncr creaturu. :na u bec:•u•• 
tocsay's co•p..ter• are aoc:iable uc:n1.t1H. rney c:net to 



eadl ocaer oa b ... uoeaa a.,t.,orlts ancl over telejlllolll• 
ha•, •-ppi.D& clata aacl progr-. tn•t c:.an ::ie 
Cm&U- if & YUUS C:-S free "ltn tne uifor•t1on 
oae C°"'Pl'P•r pr.a fro:a &Dotner. 

la tile vorlcl of co.puters, a "v 1r11~" is 11s11al ly .a 
1ecaia1ly 1.-0Cll- progr- of ao '"'°re en.an .a <ev 
nUDdrcd liDe1 lm& - narcllJ not1ceaole wnen it u 
D•tliD& v1tlliD a "boat" prograa tn.at u •ny Cb-•• of lmes lone. Tne hrsc s11cn i.ucs were 
accillelaca: lcft-ower 1craps of olcl procr-
r•-•-d by aev ~ds. Mow ency are e1cs1pca 
vim apccifi.c purpous in auul. 

S- bup are relat1vely bau1a, but aost are 
vrittea vim aore aalicious 1ateat. 11olo11cal 
vi.r ... ca t•e over living cells, -e copies of 
tn ... elvce &Dd tnm escape co iafecc otner cells. A 
co.pater wir,.. aay lur .. uasem 10 a coaputer 's --ry, 
callin& up aad 1afectia& eacn of tile a&CD1.lle's cuta 
files ia tura - i.e., repl1.::.auac itself .xato each 
file. na-, pcr11ap1 at a prcacteraiaed cl.ate, the 
vir ... m .. t erue all the files i.t u1P.a:>1ts fr- the 
aystea, acr..Ole tile computer's directory or •-ry, 
alter data, or 1iaply svi.tcn tne aacriine off. Olle sucn 
vir,.., vlucn is currmtly a.ai<ui& uselt .. llOWU to owaers 
of eo-dore '• Mll.p c-puter. can cr.asn tne pro1raa 
tile COllP&tcr u ruiuuag. lt tom resets tile ucnUle. 
Otncr br&11ds of ... crocoaputer nave s11Hered s1m1lar 
fate•. 

Al-t every caaputer system, nowever 
•opaut1cacecl, is v11laer.Ole to vu ... u. Ai.r-crafh.c 
coatrol ayste•, b&Dit 1.lll aetvorlts, nospital records 
aad ailitary coaputer• arc lu1>le to LDfect1oa eaca 
ti• tlley liail. up vita otncr coa.,..tera. la so• 
caaes, cliautcr• Dave ocea avo1caea ooly by tile 
aarravest ur1i.Ds. 

C.tcniD1 a v1r ... is easier than a;>prmeaduog its 
creator. Relatively simple procrams can 3ide 
tnea1elvea uat1l tney are triggered, so their nuaan 
parcat uy llave fled moncns before. Employees aay 
pror;raa a vi.r,.. 111co then office caaputer wnien v1ll 
be actiYatccl oaly if tne1r persmal password is erased 
froa tbe ayatea. If ency are sacw.ed they can tai<e 
revcage at ara's lenctn. o\n:S tne virus, by cles troy1ni 
1t1 host pror;ra,., caa wipe out all traces of its°""' 
e:u.sceace. Fev vnal. villains nave ilecn c.augnt. 
Tnoae wbo nave are often needecl to unscramb1e tne mess 
left by tlleu offspriac. 

DL&ital delirium, l11<e its numan equivalent, is 
•••icr to prcvmt en.ii to cure. i..1.c.e huiuns, 
coaputcrs are safe fro~ infection oniy 1t tney are 
kept ia 1.1ol1uoa. Tne i'entaion transmits claaa ified 
clata betvcm •o• ucnines aL<K•& lines tnat are 
encloaed ia gaa-fillea tuoes. Any attempts to "nac1<" 
tAe ayataa result• in .a 1osa ot pressure wnicn .alerts 
Ula operators. lt• nilP'-•ecurity coaPl'ter rooaa are 
abialclad by •tal to prevent electronic npaU froe 
e1capia1. r .. avorda •re cnanced regularly - several 
n•• a clay, i.a •o• c11es. 

Sucb acuurea ... &l't not aeter a narclcned saboteur 
"ork1ag 1Dlicle aa orcan1zation. A pro,ram sometillll!S 
kaow .. a ''trapdoor" ~•n record uacrs' passwords cacn 
ti• tney log on, tnua noun& any cn.an,u. And 
ala:noupi b11n-1ecurity COllputer networks can ,ive 
d1ffereat u1er1 different levels of access - depencsini 
oo tbaLr security clearance - an entire system ""'Y 
•hare tbe ••• operatLng pro,rau, tnua leavini tne 
cloor vi.cle open for saboteurs. A virus tnat Lnf~cted 

tbe lover level• of • ay1tem mignt tnen contam1nate 
tne upper reacn•• 111tn eaee. (:iource~ Tne r.cono,.ut, 
28 llovaber 1~&71 

Tut of 11.nowleoge 

A ltoavledge-Daaed ATf. syatea wnicn 11••• 
1rtif1c1el 1ntelli1ence "as announced oy DV. 
Tacnnolo&y Proouctronic• tnit wee1<. 

A •Jar feature of cae Protecn PI0-111~ •yatea u 
tbe use or artif1c1ai LDtcllipacc >1D1c:b apccca tne 
:»oarca fault cletectioo procea• &reatly eaa&11cUl& cne 
overall efCectLvmes: of tne teat operatioo. 

Ail it test• aore boardl 10 tile ayatea :lcco•a 
aore "expert" at a1apoe1111 boerd ;>robl ... eaaol1111 
tile llDLt to detect faulu at tac coaponeat level aoce 
rapidly and coapuneaa11>ly tll&11 otner equ1i-ea~ 
currently availa:ile, aaya tile coepaay. 

Progr-nc of tne aystea nu b- aiaphhecl to 
reduce tne tL•c norully 1pcot oa board tut prograa 
devcloi-cat. WLta oaly 1 uaple inputs froa a 
progr•-r, cne syatea au cne aoilu:y to autolearn 
clevLce conf1paratLoa aacl -dify librar7 rout~:ies aad 
to aut.,..t1cally ceaerate 1rapn1c1 &11d ooard 
interconaect Lu unp. 

Tile aottvare enaoles tne operator to uolate 
bults rap1aly by perfora111g aevca teau for eaca 
C08pODCDt. lo cases of diffi.cult fault 1cieatih.cat100 
tne systea experience taes over. l:iource~ 

Electrm1cs -.. .. 1,, l& llowcaber 11167) 

SOttvarc clevelopmeot product1v1ty 

Corporate bad aaaap•at ie part of tne reaaoa 
for poor sofcvarc developmcit procaacUYLty. Touy 
corporace coaputer pror;r-r• 1pead 80 per cent of 
meir tiae repair1111 &11d upc1at1111 aoftvarc. Wb1lc 
c-panica apend tea• of billioas of dollars eacn 
year clevelopia& software to offer - 1crv1ce1, 
-.ge cne caapaay better or aave -y t11rou&11 
autoa&tLoa, tne bre&ltdovaa and coaplex1t1es of 
developiac aev progra• caa produce clel•Y• tD&t 
are costly in tera1 of UGcy and aar&et. AccordLog 
to E. Yourdm, aofcvare proJect• arc typically 
100 per cent over bud&•t aad a year beluad •Cllcclulc. 
Wbea coapleted the pror;r•• are ao•tLae9 obsolete 
or llllvaated. Accord1n1 t-> A. llull,a, vno ia 1a 
cnarge of lllrt '• 111ternal aofcvare deYclopllellt, 
.... a,er• ouu1de of tne coaputer clcpariaeau would 
be aurpr 1sed at DOW l1ctle correlation exuta 
becveen theu goals aacl tne vay the coaputer 
aepar~ts are apmdia& aoney. Aaotner source of 
pr0b1ems •re tne scores of progr-rs wo 11ave not 
docu-ted oO>I they approacned • problea. The 
present p:-ocr-r nu to nav 1,ate bl111al7 tnrougn a 
progr .. cnat -Y nave been patcned aad repatcaea 
over lu-20 years. 111 tne end, enc procr-r 
aay lie acle to "'Tlte S-lO lllles of new cCllllputer 
cocae/day. lExtr.acted froa Wall Street Jouri.al, 
J.J. Janu.ary L'IOllJ 

PC-1111.e appl1cat1oa sottvare co control Kl$ coats 

k'cramal coapuccr-11.11.e 1ppl1cauoaa aoftvare u 
be 1ng in1t1lled on m101coaputer1 and -111fr1acs to 
fur tner coa trol Kl:> co• ta • fira1 111111g por tcd 
personal coeputer software can 111tegrate tre1111111 
couraa for both peraooal .:oapucer met aa10fr
usera, ratner than navmc separate tra111in, 1eaa1ona. 
tney can also more ea11ly acces• large portions or 
corporate inforaation nouaeo on noat aainfreaea. 
l•K will aoon 11eg1n aarketln& Lotua l-2-!/K, 1 
uinfraae version of the be1t-sell1111 peraonal 
coaputer apreadalleet aoft.,are, tDroulP' an exclueive 
MCll.etin' acreemmt v1 tn Lot111, wn1cn ia ;.rueutl y 
developing tne product. Lotua 1-2-l/K u part o: 
laH'a aove to ttanclardis• Syateu App11cat1on 
Arcn1tecture (SM). £anaaced Connact1v1ty Far1lit1ea 
(t.Cf), anotner SM product beinc developed, v1ll let 
pereonal CD•Pl'ter uaera acce•• large amount• ot ai•~ 
atora,e apace on noat uinfraac1. According to 
•· riarris, 11or1< ayate .... ,~•ting manager, Diiital 
r.q111pcacnt of Canad• (Toronto, OM), cnere are aLao 
owny examples oc pereonal computer eoftvare tnat 
nas t>een ported r.o Dt:.C'• VK:> opere;ing ayatni, eucn 
•• PC/focu•, Autocad, and • apreaoaneet o>rogra• 
cal Led 2v-lo. (Extracted troa C011puter D•~•. 
feDruary 191111) 



Software mat su1rhhes now auos~ce .:Ol:l;>&nLes 
accesa cl&e& stored LR 1a41v14ual 4ataDases oa 
different COllpute=s lS oe1n& doevelo;>ed Dy tne USAF's 
Data ... co-tion Pro-:usor l:lA!'aJ) pro;ect. Tn" 
lotecrated lafor .. t1on Support Systoem lll~SJ con.:e?t 
c.., alao be applied to large man .. factur lD& finis •Htn 
diaaiailar coaputer system. tn" rtSS pro1ect 's 
primary Objective 1s to facilitate tne -naceaat of 
iDf-tim Lil a coaplex syste• of •1xed coaputers Dy 
lillltiD& tb .. vi& a co-.,n enterprise database and 
c .... utLll& uaer Lllterface. lt nas a layered 
arc:llitecture s~lar to tne loternat1ooal Stand&ras 
Or&eizatiOD (ISO) protocol used lD l'tAl'/toP. The USS 
approacn u built around a so-called tnree-scneme 
arc:llitecture; Llldi":11d11&l users interact via tne 
eitteroal •ell•-~ data are stored 1n cne mternal 
•ell-; and dae& arc transferred oetween enc 
esteroal ..,d Lllternal s~~e:n.a via a conceptual 
•ell•-· USS is -de up of four UJor subsystems; 

- .. ; -

a c- Dae& !lodel developed by pri.a contractor 
C..atrol Data, me User Interface developc<I by 
Strucr.ural Dyuamics llesearcn, tne Network Transaction 
11Da1cr and enc Co-1<"ations subsystem. Tne uutial 
impl-ntatioa of a prot.;itypc llSS is at itOClD& 
ltilitary Airplane's lntecrated Sheet !fetal Center 
(lSHC) (W1tcnita, KS). lExtracte4 from Tecnnolog;• 
~. 8 February l9o'l 

Software cuts PLD des15n tlllll! from montns to weells 

Tbose ultra-dense, lll ,uvO-fuse pro1ra-lc lo&1c 
devices tnat used to ta~e :aontns t.;i oes~i" and pro,rem 
can be finisned off ir a couple of weeks even by 
inexperienced des1i"ers w1cn tne ?L;>es11ner softwa~e 
frOll !ll.llc lnc. tne C..lorado Spr ini1s, Colorado, 
atari:up's tool boasts a l1:>rary of =re tnan 
l ,800 devices and auto::ates cne t1me-consua11n,, 
endlessly iterative process of aec1:1n& wn1cn tuses to 
blow to acnieve tne tiiJ>t log1.:. tt •c.epts 
va,yefor111 1 boOlcan eq~t~ons 1 trutn t~Dles. anc st~ce
ucni.De languace as in;iuts an4 canoe pro;gra-d w1cn 
vcipted pr1or1t1es on cost, speed, ano num<>er ot 
PLDs, depead1n1 on tne solution tne designer wants co 
uae. Once tne uncier!y1~6 Logic: 1.s <1er1vll!a, s1x. 
proprietary al&or1tn""' reduce tne solution to its ciosc 
efficient form - a step rarely tao<en now oeca .. se 'lf 
its comple&ity - and a fuse ,,.., is ieneraceo. 
PLDuigner runs on an lll:-1 C.>r;>. i.>ersonal C'"";>uar A~ 
or co•patible. Ava1laole ~ow. it costs :Sl.~5u. 
(lleprULted from f.lectro:u;s, !1 Jan.,ar1 110~, (c) 
l988, llCCr.,-!ILll tnc., all r111nts reserve.:.) 

Software .. rl<e t tren'1s 

Tne US packaged software mar•et w1•l reacn 
S28 billion by 1':19<>, as against :1~2 01ll1on in liH, 
Sl8 pl.a• billion UL 1900 Md SJ ... billion Ln LjlllJ, 
accordin& to llUsinen Co-.nicauons' report, "Tne 
Cllm1in1 Software llaril.ec". tn tne L9j1Js, tne n111PHt 
1rowcn sepients o~ tne mar•et will be in :111cro,omputer 
•oftvare; acan...n1Le, tne :w1nfra• sector w1L~ 
esperience a •teady decl 1ne. M11ard1ng tecnnology 
cunds cnat v1ll aftect 1oftware ~evelopc1ent, cnece 
will be 1reater grapn1c capao1l1t1u and tn• <>len<1ing 
of pnoco1rapn1c, audibie, and v1deo-oasea infor:11ation 
iD •o- comp.acer 1yst••· tne move toward 
•icroco•p.ater 1oftware 11 1nift1n& inau1try power aw~y 
fro• nardware vendora, comp.acer service hru, and 
mainfr ... 1oftware compan1e1 to turrw;ey vrocluct f1ru, 
mcrocomp.ater office automation soft•,are coaipan1u, 
independent 1oftware nouscs and spee1~lizea 1oft11.re 
d11tributon. The industry will oecou more 
urket1n1- ~nan tec.nn1c•.1i.-controLLe4, 1. .e., 1oftwar'
will be r.aled Leu by codes and Lan11ua11e and more by 
i.nfor .. tion .~d interaction. 

ay 1ector, enc aicrocompucer 1y1tema software 
.. rlr.ec will total U .II 01llion by 1991, a1 against 
Sl.7 billion currently. tne m1n1com;>uter syateru 
1ofcvare urket will totals ... ~ D1Ll1on •n L'l9l, •• 

a1atrtst 5.1 ... 01lil0Cl currently. !latnfra- sy1tea:s 
software sales will total :SZ bill ion, as a&al.llst 
SJ ... 01ll1on. Tne market fo~ office auto-ttoa 
soicvare v1ll ruca jj ... billion ta l'19b, aa apasc 
Sa .'l !nll10Cl tn 1~91, and S"- ... 01ll1oc currently. 
:ti.crocoaputer office a.ato-tton aoftware sales v1Ll 
total S'-.l 01ll1on Dy l'hl, as a&•Llllt :SL.Ii b11l1oa 
currently; s1n1c:oaputer otf~ce •~to .. t1oa sofcvare 
sales will. be :Sl.'1 b1ll1oa iD lj91, u a1aLD•t 
:Sl..b b1ll1on currently; and .. ULfr._ ofhce 
autOLatton software, 550u a1llion as a1al.llst 
:Sl billion. Tac -rket for apecialued software w1li 
De :Slu n1ll10Cl Lil l'l'l6, u a&aLllat S7 .1 b1U1oa 1n 
l'l'}l, ancs :1 ... ) 01ll1on c.arrmtl·. (Eatractecs fr011 
~le Data Proc&U!.OJ, 21 Dece•cr 196]) 

Software eases text, 1rapnics aearcnes on sni 
databasu 

SOI lnteraat1oaal u .. Ir.Lil& a -v• to ease access 
co its sc1ent1f1c and tecno1cal dacaou~• for oa-11.:le 
searcam1. lt unveiled new aoftware at cne 
lntemat1oaal OolULc -•ti.ILi iD i.oacloD lut we• tnat 
si.mplifiea on-llDe aurcnin.1 for UL aexperanced 
searcner or strumlULes Lt for cne uper1enced 
profess 1onal. 

Called S'!:!i Expras, cne new "froat-ea~" aoftvare 
for personal c-puters enao1es a aearcner to cocatruct 
cnea1cal struct~re and otner queries off-ii.De for 
.aploadUL& to tne sni lnteruat1ooal syac... It also 
enables tne searcner to capture a traascript of t11e 
orluie sess100, L.DcludUL& 1rapnics, on a dUk for 
off-iJ.ne v ievin&, edttin&, and i'riatia1. 

r~cause cnemical •tr.accures can ~· ;onatructed 
oif-line, tne ineapcr1enced searcner need not use 
costly on-ltne t1roe to vork out a •truce.are, and 
searcn ini can ilc dOCle ily a sc1eat11 t witn<alt tne 
necessity tor, and pernaps oelay tnvolvecs ia, aav ULi> 
tne searcn aone oy an LDtor1:1at1oa •;iec:1al111t. 

The sottvare is now u1 ;n.e "beta test i'nase" o: 
aevelopment, w1tn or&anuatioas UL £urope and cne ~5 
wor .. 1n;; Wltft Sn; taternatto"al to test Lt. C-rc:ui 
SnLpment of Srli C:Xpress lS scneoulcd tO O&&llL Our in, 
tne secona quarter of lj111!. tne price v1ll oe ;1;~;. 
w1tn oucounts c.;i ac:ademLc 11Lst11:Ut1oas and for 
G._.a.nt1.ty ;>urcn•ses. 

S~ tnternatLOnal LI a SCtentlfLC and tecna1ca• 
1nfor:iauon networ• operate<! co-operat1vdy Dy tne 
iCler1can Cnen1cal Society's Cnem1cal ADrtrac:s 
~erv1ce; Fac:n1nformat1onsz.entruc U.er&1e 1 Pnys1K, 
~atnemat1• Gm~n \FlZ KarlsruneJ 1n liest iArmany; anc 
tne Japan tnformatton Centre of Scunce • Tecnnolo1y. 
tne Messen&er software <1es1gned for searcnin& tne ~::; 

files provides comp.acer co-n1cauoas and tne searcn 
1an&ua1e needed tor accesa to all tne dataoue1. 

SDI provide• -re tnan 4) fi.lu a.acn as alOSlS 
Previews, tne life sciences <Satallase produced by 
DLO-~eiencu lnforMtton Service, and C,,.pendex, 
contau11n1 c1e&uons of en1uieerL.D& aod tecnnolou 
1nfor .. cion (l9a9 co current 11st1ngs} tnac corres;>on~ 
to Engineering index i'IOntnly. Al10 aeon& tne 
dataoases 11 CAS Online, vn1cn encompasses tne CA 
(Cnen1cal Ao• tract a}, CAOLD, aod 11a,11 try hies 
produced Dy CAS. 

S'IN Exprua runs on lall PCa, tne I.all PS/2 seriea, 
ancs LOu per cent tall compat1n1e1. Equipment 
requ1r .... n~· incl.ad• b~IJK &A.~; llS-DO~ or PC-DO~ J.u 
or n1gner; naro d11K drive 1ncn '- •&aoyccs of space 
available and one floppy dLIK drive; ~ercules 
Monocnro .. , ~ere.al•• Plu1, LGA monocnro•• or colour, 
or v.;A gro11pn1C1 card; ll1cro1oft, !lou•• Sy•t•m1, i');;, 
or coaipat1~le mouae·, and ilayH compac101e, i.nternal 
networK, or ... n.aal dial mod••· (Al>stracted v1cn 
perau11on from Cneaica L •· • "'.n11neer tn& Neva, 
14 DecellltJer ljiJ. Copy· ., , tis 7l American Cnemical 
Society.) 
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llev diagn.ost1c datoll>•s"s 

1Dg1ca, C-put"r ilH.:iurcots lntotr<UUvn .. l, Ju.i.,x 
Dataayat•• a1u1 tne Un1vers1ty 01 i\albvrg n•"e 
developed coaputer sottw•~e to •1.s tne .i1~gnosts oc 
aascle and ner1e dueases. D1~gnvs is lR 
electroayograpny i5 vften .ione Dy mot•sur~~g tn" speed 
at >llllc:ll electrical ngn•ls tr•vel •long a nerve. 
Interpreting tne results can oe aifficult, nowev.,r, 5o 
tbe new es.pert ay~tem was developed. A more acsvanced 
varaioa of tbe aoftvare will also indicate vnat tests 
a clo:tor abould per for- co aid diagnosis. Tile current 
varaioa also ia lialted tc only about ten .. scles, 
tbree nerves and 20 dl ff er eat cHseases. tne h.nal 
verai- vill be able to analyse data froa about 
JOO nerves, JOO aascles and )uO di.seases. [be pro1ect 
is part of tile European Economic C.-an1ty's E:il'llrI 
prosra-. 

SoftSearcn and '1assacnusetts General Hospital 
offer a coiaputerued diagnostic data base. ltzJ.y 
pnyaician vicn a modem can call DXpia1n, transmit cne 
•yapto• and receive a l:st :>f possibl.e diagnoses, 
raalted ill order of prooa!nllt~. OXplam .:osu 
SioO/nour to use, and no"' c:>:itains lR[or:aation on ~<>ut 
2,UUO diseases. !lore will be aa~d. Similar systems 
at tbe !Diversity of Cal.ifornia (San fr.anciscvl and 
the University ot Plt:sbur'1' are .av•il.i> le to meJical 
adtool5 and teacni.ng n:>spitais, :>ut DX~lain is me 
first to be a1ail.O ie directly to pnys icuns. 
(f:xtracted from Sew S.::u:ntist, ~ 0ctooer l~o7 ano 
Medical World, 2o October L9oiJ 

Software for smart me~ical !<juipaent 

lleaearcbers at ttevlett-?acK&rd's L.i>o~atory in 
llrutol are attempting to aevue computer programs 
that vill aake sr.ise of cne <>ut;iuc from ..,dic•l 
iaatrumenta and relieve n~ns ot tne cnore oi 
vat en i.ng over cne ir equi;>:nent. 

A tum led by nll Snar;ie, c11rec::or of 
Hevletc-Pacil.ard's inf:>rmation tUnai,;e:uent Laborat:>ry, 
u vork i.ng on computer moae is o t cl 1n i .;a L .. now ledge 
tnat can be emDeddea tn 1ndiv1aual ?•eces :>t equ1?ment 
CO interpret tRelr Output. rne moaeLS W~uld pfOVLde 
nt.1r••• and ck'c:ot's watcn1n6 oJver i.nscrumcnts w1tn ia. 

proper description or wnat cne equ1pmen: u oonitorin, 
in 1eneral term 1 ratner ~nan p1st a series ~t numeric 
readings. 

tne syste• voula ac:em?t t:> Lnter?ret events tor, 
say, an anaescnecist, provLaLn& 1..nto1~t1on over and 
.Oove raw data. tne r.ese•r.:ners •nL L need to vor" out 
.. ny different models and many c~11111inations ot 
circu•tances. 

Medical staff often turn off alarms :>n medical 
equi,..at because these easily go off wnen a signal in 
tne equ1psent raache1 • tnresnold value. Wnat is 
required is a sy1tn tnat u aware of tne overall 
a1tuat1on, vn 1cn 11 a fun ct ion of many var 1.ao Let. 
I.iii.• nur1u, suc:n a system snould Lgnor• mean lRgless 
alaru, bHed on one variaole only. rlavlett-Paci<ard 
aake1 .. die.al equ~p~ent and nas already a'c1ed prograllll 
that .. 11.e use of nu.an 11.nowledge to a mac:nine tnat 
.. a1ures brain activity. tne expert syste~ in .. aical 
equipsent v1ll .. tc:n output readings against a 
coaputer aodel to describe tne s.c..ation it u 
ob1erv111g. 

Application of tne researcn is some way ott. tne 
ruearc:n team u still .1orung witn tape rccord:.n&s oi 
data froa sensors. ( tn u first appeared in "~ 
SL1entut", London, 2 .. -H :lecemt.er L~~7. tnz w1teKLy 
r wv iev of 1c:ience and cecnnolosy.) 

Hypertext u Jutt tne tn Lng for ;>cop Le wno l '"" 
to browu tnrougn inform.t•on on a ;>atn of tncir own 
cnoo1i.ng. Nuuecs ot tnformat1on l 1n .. e<l ':>y t~:iglad 

tnraad1: no one tell• you tnat LI yGu want to get to 

Dublin, you snould not atart iroa nere. ~itn 

nypertext, you can alvaira start froa exactly vnere you 
n.oppcn to De. 

rne onu.ne docu•ntauvn tnat co•• vitn .o 
Symool1cs wori<station i5 a nypertext docuaent, but no 
one .. de .. en tus1 about it. You could but :oioteCaraa 
fro• Xerox, tnou"1' it is atlU an unaupported i'roduct. 
llov nypertext naa nit tne .. , ... rilet. 

Apple i• gnUl& avay a copy of aill Ats.Ulaon '• 
llyperCard vitn every llacintoab. llypctCard va1 
reportedly a big draw at toe Kaciiorld Expo i.n bO•ton, 
Haasacnuaetu i.n Auguat, ancl vaa one of tne .. in 
exc1te•nts at rne MacUaer Sbov in London earlier tnu 
aoatn. 

lt looks &S ttlOUjf,ll the S-snape learnl.R& C'JrVe 
vill be traversed at speed - froa -yoe lu per ::ent of 
personal computer users being aware of tile llypertext 
concept, to iO per cent or tnereabouU vitn111 a fev 
aoatha. 

Estner Dyson, llev Yori< publuner of Release 1.u 
nevaletter, already ooaerves tne pnenomenon 1ne Cilll• 
nyper-ny;ie; old software pacl<ages are Dei.ng 
repositioned as nypertext products to pleaae tne 
gulliDle. 

Do~ens of researcn teama are bu1laing tne1.r clru"' 
nypertext syste•, and t.ney are all aiffereat. Tne 
dypercext d7 conference, neld at tne University of 
Nortn Carolina in Move.,er l9d7, drev participants 
from many US universities, a• veil as companies llir.e 
Apple, MCC, teil.tronix and Xerox. 

ln tne Septeaier issue of tne US journal 
Comouter, ~CC's Dr. Jeff Conll.li.n presenteel a 2)-page 
survey wnicn explains tne many varieties of nypercext 
ilna traces tne concept from its ori&in• in ltlle L~ .... 
to tne ?resent. tnree pioneers prep.area ;ne way for 
everttning tnat to1lowed. 

Vannev.or Dusn, President Roosevelt's sc1e::ice 
adv1$er, WTJC.e a vi.s1onar~ arti.c.e in Ac.~antl'- !'1.oncnl·; 
in ~'1~:>. c~Li.ca ~we may c.nm"'· le oescti.be:d a 
massive onL ine abrary of text ana ;actures t.~at co""<% 
be exploreci from a -ltuueen wori<station. 

1>usn env uaged en.at a person u1 ini tn u s y1 teci 
coula record notes ar.cl crea;e trails tnrougn tne 
<1ata. rte attacnea great 1111portance to ;ne aoillty to 
create a Lao ell ea Lin• oetveen any tvo point• in tue 
L1orar1· tnu, for Coni<lin, is..., essentiaL future 
of nypertel<t. lt u all aDout uni<• 1>etween ltems of 
in!ormat1on. 

Two decades later, Dr. Douglas fngelDart of 
Stantord ilesearcn lnat1tute (Sill) vaa eogai"d in an 
1.nfluential progr- of ruearcn on tne way1 
coaputers could aupent tne human :.ntellect. tnu 
reseilrcn saw some of tne earliest vor- on interactive 
grapnic•, and cne hue use of EAgei.bart '• but-i<nown 
1nvent1on 1 tnc mouac. 

DY l'IDd cne Sll.1 group nad imple•nted a system 
called llL.S (oN l.ine System) in wnicn ency noped to 
store all tneir notes, progr ... , aemo1, 
bibliograpniu, deaign1 and otncr d&ta. It was to De 
a library indell, •ail system and electron1.c l'.lOteDooi< 
coaOlRed. lr. evolved into tnc netvorlling sy1,em 
~LStAulOllent, now m.ar~eted by llc:Donnell Douglas. 

tneodor Nelson is anotner nypertcu vistol'.lary wno 
u .at Laot able to••• ni1 i<ieu Dearing fruit • .te 
coined tne term "hypertext", and nu 1pent ye.art 
dnicP'llli • 1.ind of glooa1 electronic p..olic LlDrar)' 
C•Ll•d lC.an.ao ... llel1on ••u nypertext u .a ?ubll' 
awrKet for ideas, and in lan.adu ne n•• in,lu<%e~ 
pr~vision for copyri111t protection and royalty 
payacnt•. Tne under lyini databu., nat ~een 
implementea in Unu. Accor<llRg to ConKL in, tne user 
Lnterface of Xanad11 u not so well devuoped. 



llyptertext systems come in many oitterent 
var1et1e1. So• are private, otuers puDlic. :tiny 
are desianed to be 1haree1 by a teaaa. Some are seen 
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.. ioly as envirC1D•nt1 for res .. arcn and reading, 
others for vriti.a&, !:llougn cnu outinction cannot De 
absolute since everytning tnat u read aaust first De 
vri.ttm. Tnere 11 alvays a database consisting of 
nodes joioed by links. text or grapnics are stored at 
a node. W.Dlta lead to ocner nodes, nolciing relate<! 
ioior•tioo. 

A nuuo bei.ag can orovs" tnrougn a nyperte><t 
databue. It 11 specifically designed for tnu. Tnis 
distincuilhes it fr011 dataDase manageaaent systems or 
•~tificial i.otellisence knowledge bases, vnicn are 
, ierally duianed so cnat prograaas can tap tne ir 
1.0foratioo vicnout 11uman guidance. 

It follov• tbat the other important p•rt o t a 
11ypertext sy1tem 11 the human interface. A style of 
interface baaed on multiple vindovs nas become 
wide1prud, t •. ougn not universal. Each node u 
repreaeoteoi by a vindov <>n tne screen. Usuaily only i 
fev vindovs can be open at once. so most ot tne 
database re-ins out of ngnt. lcons a:ul .i mouse are 
used to navigate round tne Cl•taDase, manipu1ace 
windows, edit tne text w1tn1n cnem, ana to cre:at" •nd. 
destroy linili.s. 

Conkli.o draws attention to two otner ways of 
~rowaing tne database. One can searcn the network for 
some string of cnaracters, keyworCI or attricute 
value. Or one cao display the networ0t or part of it, 
11 cne kinC: of buboles-anu-arrows diagra:n tnac ;>eople 
ofteo use wneo tney are s0tetcn mg out iaeas on tne 
Dael< of an envelope. 

In the same article, Con.<.lin iaent1fies four 
Droad application areas for hypertext sysce:ns. Ine 
"macro l:a.~erarY syscems 0 are t!ssent1.a1Ly eL~ccron1c 
~iorar:a.es vitn ricn ~1n~s oe:ween docur.ients insce~d 

of a conventional index. Tne "proo1em ex?loration 
tools" are used by ind1vie1uais or &roups for 
Drainstorming, problem solving, pro.raoo:11n& an<! 
uuign. 

Next come "browsing systems".. lt tne :u.acro 
literary 1y1tema are for scnolars and critics, tne 
smaller brovsing systems, wnn tn .. ir eop~~s~s ->n ease 
ot use, are auited to ceacnin& or puolic infor ... c1on 
1y1te•. Some autnoring systems for com;>uter-ai.lecl 
instruction could be inclue1ec1 nere. 

A fourtn, eaten-all eatei;ory, "o1en .. ru nypercexc 
technology", takes in otner exyer imencs in computer-
1upported rudinf, writing or cou .. coration. in cnu 
category eoaea NoteCard1, deve1oped at Xero>< l'alo Alto 
Researeh Centre (&'are). 

llaay different applications nave been built on 
top of NoteCaras. Originally a 1iagle-uaer system, it 
now all ova a team to c:ollai>ora ce on a snared Note fi1e. 
t11 .. re are between 50 and l\lO user1 out11de Xerox, 
•mon& them tn• Central lntelli&enee Agency. Tn11 ., 
wny publisned example• of :loteCard• screens often seem 
to 1nov US and Soviet nuclear m111ile 1tatucic1, or 
maps of .. o. ld trouble spots. 

Many tccnniquu vnicn c:an nelp a team develop • 
lar&• 1oftware 1y1tam may prove to be equally relevant 
to the creation of other large information proc1uet1, 
luc:n aa book1 an~ interacc1v~ vi~eo-di1~s. 

llUt tnare .~• 1110 important ditference1 between 
a computer prosra111 and a document wnicn i1 intended to 
co11111U11icate information co otner numan oeings. 
Computer• do wnat tney are co1d. People, on tne ocner 
hand, may be persuaded or tney r.iay nlt cac" w1cn 
counter-arguments. tney may want to loo• at 
alternative opinions ~n a 1u0Jecc and maKe up tne1r 
own mind•. 

Some ot tne most 10terestin& nyperte><: systems 
h;tve left tne world of neutral, pa11ive data ancl 
plunged into argu•enc..t1on, per1uuiou and deoate. At 
the Uaivers1ty of Maryland, B.aaclall Tri" wrote ail 
PnD tnes i1 on Ie><tnet, a nypertaxt 1y•t•• to support 
lit .. rary criticism. !laay types of ii.nit vere proviaacl, 
some of cnem express uig 1ucn idea• u support, 
retutatioa or urelevaacy. 

Trigg went on to beco• oae of tile arcnitect1 of 
Not.Cards at Xerux Pare. Some of tne lloteC&raa 
researcn nu studied vays of building arpmeot 
structures wnicn an autnor caa use to set a poi.nt 
across in a f uusned c1ocu11e11t. 

Of course, tne same proceue1 of arsu•ot aad 
persU&sion go on·witnm any team of people 
collaborating on an intellectual task. Croup 
proo1e111-solvmg involves one peraoa putt111g up an 
idea, ancl otners acce~tiog lt or saootlo& it aovn, 
many times over. Dr. Korst ill.ttel nas built 
lssue-oased lntorutioa Syste .. (1011) to support 
teams as tney tac1tle so-called 'Vicked prooleu" - tbe 
1tihcl you can only unaeratand Dy solvi.ng tn-. 

lois has noaes repreaentiog issues, positions anc1 
arguments. orows 10g cne dat&Dlle, one eaa see vno 
Su?ports wnicn iaeas and vhy. 

Outlming toob an<! "iaeas processors" 1ucn as 
Tnink-Iank nave nelpea to spread many of tne ideas 
un<1erly10g nypertext. out Cot11tl10 points out cnat 
most of tnem represent cloeuments aa nurarcnical tree 
structures ratner tnan ricnly CClllnectecl netvorir.1. de 
mentions two new proaucts tnat are more allDitioua~ 
nouami, an e><tension of tne llaxTninlt outliner, 
supper ting r icn non-nurarcnical networks, and 
forCoDlllent, a word proeusor allow10g up to l!i people, 
on networ,.ed machines, to collaoorate on• document. 

Preai~caoly, ny;>ertext ic1eas will spread u1to 
many mainstream computer applications, JUSt as 
oucl ining u alreaay Just another word processor 
feature. fne 11111< to computer-aided software 
engineering nas aireaay been mentioned; and nyperte><t 
systems are seen ;os n:.jll\ly relevant to tne newly 
trenay fleic1 oc eomputer-1upported co-operative wont. 
Jne ideas nave been around for i.o years. Pernap1 we 
now nave tne necwor0ting, tne powerful vorkstations anc1 
tne database tecnnology to make tnam worK. \Source; 
Computing, 2b liovemoer 19117J 

Computer-a leled svscems/ software engineer mg (C..SEI 
tecnnolo15v 

At a t11w wnen users are 1crum1n& out for aver 
faster IOlUtlOnS to <lynaau.~ .:>US lDUI proolema, all too 
many <Ip deparcmentl persist 10 la.bor10usly f11n10ning 
nand-crafted artefacts. 

·rnat u tnankfully now cnaog1ns - v1cb tile help 
of computer-aide<! 1ystema/softvare enguieer10g (CA;~) 
tecnnology. M.lny CASE proaucu are emer1ins to 
automate tne vnole dp tnftvare deve•opment life-cycle. 

tnere are two maJor reasons dp daparaiants ousnt 
to be 1001tmg at CASE seriously. One relatH to "raw" 
procluct1vity, tne other revolves around improv101 tne 
quality of tne 1y1tem proauced by tna average dp 
de par tmen t. 

On tne productivity 1ide, 1tati1t1c after 
stat11t1c reinforces tne CASc>. For example, US 
researenar L.f. Rotnenild aays tnat software 
productivity u only inc:rusin1 by 7 per cant each 
year, wnue haraware performance 11 1nc:reuin& at 
aoout 30 per eenc a year. Fourth &eneration language 
('+.;L) suru Jame• Hartin, notaa tnat if we ao not 
provide 1oftware developer• witn power t~ols 1oon, 
l~u million programmers vill De needed oy tn1 
11id-l~~u1. 
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but wnat sort ~t ~ool? Tntt .;1nsw-=:r tJ tn.it 

question prov ides tl\e otner IMJ.:lr ar ir.iment i'."I favour 
of CASE. Many organi.za.ttons a.irea.t.ly ~~e "'p~-=:r touLs" 
such as '>CLs, to boost programmin~ ?ro'1ucnvity. ls 
tnu. the maaver to dp problems? 

A&•lD, statutics indicat" not. :t.:>s t 
or1•nuat.ions, for es.ample, a.dm.tt to norr enlo'.!Jus 

application backlogs. ~Ltl\Ln ::any or,•nLzat.ons, tne 
invisible backlog is probaoly inc:dc:ulaoi.,. users 
just do not botner to .,,. any longer. 

Tiie rusoa for aucl\ backlogs u 
Moat dp ataff •pend over 80 per cent 
"aaintaining" old computer systems. 
cannot aupply enough new ones. 

faLrly clear. 
o t c.ne i.r ti.•e 
So wonder tney 

but, aost of t~at vor~ ts not ma1nten .. nce at 
all. Rather, it is the "c:orrcc.t1on" of of~en gro:ss 
error• perpetrated during tne LnLtlal stages of 
system malys is. The earlier a 011s cue u made wrnle 
clesLgniag a computer system - ano mLssed - tne more 
expenaive it is to correct foilowmg system 
impl-otacioo. 

CASE provides a way of overc:oming cnac proolem by 
SRLfr:ing the eapnasis durLng dp ~ofcware aevelopCU!nt 
.,ay frot1 program11ing towards analysis anG oes•5n. 

Many auppliers are developin~ ~;;; cools. 
Variaua ruurcn organi&at•ons bac" tneir JUd&et!ll!nt. 
IDC put• CASE market grovcn at 3) per cent a year. ln 
l!HO tne .. rltet could be wor en S l b 111 Lon. 
lotormatLOO gathered Dy Ovum from more tnan lO CA:;;;; 

supplLer• and uaera points to a Sl.71 tnLlLon US 
market by 1992. 

The ultimate u.m of CASE is to automate cne vnole 
of tne software development lde-cycle. "Front end" 
CASE coapoaent1 will populate a dic:tLonary witn 
analysis aod de•i&n Lnformauon. "1>ac:" end" 
coapoaent• vill generate ?rogra111 coae from en.at 
dictionary. PrograaDLng as we understand •t will 
disappaar. 

'!'he text. at thee~: c! ":!".:$ ~!"'1:~::• :1~:::.:-.es ...... 
sort of "ideal" product tne ser•ous CA;o:. supp••ers are 
workUlg towards. Apart from a few except~ons we nave 
oot rucned cnat nirvana yet. 

"llaclt end" products let so!tware Gevelopers :.oost 
tDeir prod.activity by replacing manual c:o~1ng 

tecnoiques wicn automated one•. rne1r overall 
pnilo1opny is to eliminate a• awn 1 ?ro,ramming t•s~s 
as pou ible, tnen provi.de automated support for tnose 
ta1k1 that remaLD. 

Hoa~ product• nave 1everal components. Tne most 
e:o_,o are • data and fl.le dehn1t1c:i tool, a screen 
paiAter, a report generator, and a dialo,ue 
1pecifier. llo1t ~G~• and appL•cation generator• are 
marketed aa straiptforvard "bac1< end" tools. Only a 
few, notably Teloo and APS, come WLtn cne CAS£ laoeL. 

lly coou·ut, uny prooucts once called "analy1t 
workbaocnu" •re nov maroteted a• "front end" Co\Si. 
tooll. lloac are for enc analys u aca;ie of 1y1teC1 
development, but 1om1 also addrea1 tne de~1"' stage•• 
vell, 

All depaod to aome extent upon 1ome sort of 
sysceu development metnodology. Indeed, front end 
CASE tool• can ~• belt under1tooa •~ tne meGium to 
autom1te development metnodologies. 

Tne key co tne power of front end too Ls i.1 tne Lr 
ule of di.agr-. 01agr1u tr at represent a co11pu:er 
1y1ce11 are fundam1ntaL to 1y1tcca de11gn. 01agra1111 
are invaluable aids to understanding amoni dp st•f: 
and end Ulan. Front end CAS£ tool• typically support 
a rana• of analy1u and d••••n dLa,rams. Dut tn1 :e 
type• of diagram arc emerging as fundamentally 
important - nierarcnicaL decompout~on, 9nt1ty/data 
modal and data flov. 

rn .. oen" fits 0 r front end CA:.C: tools fau into 
two cateiories. first, tne tools can obviously 
u1prove tl\e stra16f1tiorvard ;>roouctivic1 of anuy1t1 
anc Ues i"'cr s .. 

ln addit1.:in, tne tool• employ dia&r .... tic 
c .. cnnique• tnat, oy ano lar5e, are coapreneosiol" :>y 
end users. For tne ftrst time, cad users •re tD"'5 

aole to co-en' effectLVeLy on tne quahty or 
otnervise of analysis. Tne toola Mite quality cootroi 
of systems maiv• LS a realistic possinility. 

liardly aoy supplLer• active in, for exaaple, 
old analyst vor,.Dencn are aL•o active lll me 
application generation/iourtn generation lmguaie 
market - and vice versa. 

So in tne snort term, vnat you aLIP\t term "'bac: .. 
and tront end" suppliers are oelll& iorced to 
co-operate to produce pruencaole casr; prOCluct•. 

n>e recent lLnk Detveen Excelerator and 
PansopbLC 's te1on application generator vu one of tne 
first sucn tie-ui:s. Eacn of tnue h.llks u • i.ailar • 
.l.ntormation captureo durUlg anaLyais and desLgn u 
"exported" frOID tne froot eod tool to toe back eod 
tool, wnere lt forms tne DaSLS of code geoeratiao • 

Tne drawoac1t u tnat the suo-coapooencs are 
typLcally diffLcuLt to meso. Tne reaultaot CA.ii. 
products are often only a auoset of toe co.,Loed 
features of tne orLgUlals. 

A far .,re radical approacn u beUlg to1loved by 
aool:!ler sec of CASE suppliers. Tneir prooucts attempt 
to be a comprenensLve CASC: tool, aupport1.og toe vnoLe 
at the software deve.1.opment life-cycle, all me vay 
frOID syste• malya u to sy1tem constructLOD. At 
prueot ooly a few c.\;or; prOClucts of tnu type are on 
cne urut. 

All tnue produc:ts nave one m&JOr cnaracterLStLc, 
tney support tne ''1>115 Ules• mDclelU.og" approacn to 
•y»tem development, as found w1tnU1 modern 
metnod0Log1u sucn as Lllformauoa engLDeer Ulg. At 
tneLr heart 11.es • comprenen1Lve data dLCtLOnary, 
c:alled an eocyclopeaia. lt storu a.1.1 tne Lotoruc1.on 
needed to Dulld computer app11cauoM. 

tt 11 no coincidence tnat eac:n ot tnue products 
comes from an orianuat1on tnat alao mar1tets it• own 
DuaLness 1DDoe111ni'"\.rlented syscem1 oevelo;aeot 
metnodology. 

DUS iness mode 1S are a crucLal feature of en is 

c:1us of c..:.i:: tool. out cnu pn1losopnf u rad1.cal Ly 
different f:oc tnat wni.cn oorm1l1y permeate• dp 
departments. i'ut succi.nctly, tnu pn1Losopny says -
if you can 1ucceufully build model• ot a bUIUlUI 
envi.ronment, tnose modeL• w111 form a sound oa1Ls upon 
wnicn to develop computer sy•tema. 

To DuiLd model• cnat accurate.Ly, user• must De 
fully L:ivo1ve<1. rlence enc empna•i.s of au t11C1e 
products on advanced grapnical OLaplaya. 

CASO: u a new tecnnololl)'. Dp acaff, faced wi.cn 
nsv lng to sort tne nype from en• reality, will 
oountles• treat it witn aceptLc,~11. Dut Lt loOkl 
certaLn to cnanii• tneir wor,. rad1cauy, 10 pernapa 
ency ano.ild ea>race Lt wno.1.cnurcaoly. 

Code-generati.n, CAS£ product• of fer a clear 
advantai£e over can ier dp tecnnoLogiu, •nile otner 
proauctlVLty ecol• nave provided areat ga1n1 on 
ind1v1dual pnasu, proaucts L1"e Cor-\luion tac:1'Le enc 
life-cycle aa a continuum - tn• true Gcatal' wnere enc 
wnolc u greater tnan tne aum of its p1ru. CASE 
product• auo al1ow cne more nuiDl• dp de111raunt1 to 
meet u1er1' expectation•, in tutn aHovi.n1 D11a 1.o.,• 
m1na1er1 to get 1y1tem1 to meet cne1r strat1111c 
nus1neu OOJ•ct1ves. CASE u about wtlat tne op 
department u io1ni to do tomorrov - not wnat 1.t ai.d 
yeaterday. 
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One t11ia1 •••• certain: ~.: .:Mtuot ~ 
ipaored. Froa bein& a o~:vo~4 it is rapio1y oecoou.n• 
a ~rcial reality. The effect of .:;.:;~ on tne 
vorkJ.ll& practices of eost op oepartllMl!nts will oe 
profcNad. 

illetber tnat happens sooner tnan so>.., ""pect, ->r 
later, ia really only a s ioe issue. 

lob.at Aould tne user 100' tor in a CA;;.; tool? "" 
•ideal• product u• na•e tne fcllowuig~ 

Thia is a "vun-list• of feature~ a user oupt to 
be lookia& for in an •i11ea1.• C..SC: environ•nt. for 
tne foreseeable future at least, sucn an emnr-t 
vill Deed ltO be conatruct::ed arOUAd at least aore, 
iadividual CASE products. 

Support for tne entire .icvel.opcent 1.ue-cycu, 
iacl..dia& tnc auc:outic 1eneranoo of lOU per 
cmt of t::De exec .. taol.e cooe trom craprucal 
a peci fica t1ons. 

•aaae• coapoacnts. Tnese inclu.ie dia•r..-.111 
t::oola, a cmtralueo repository of 
iafnrmtion, a oesi&a analyser baseo on a 
foraal iaforaanoa -del, an intccrated code 
1muator, personal CGllputer vorkatatioa 
orieatatioo aad tne •Uc of a 11.aowledp oase 
iacorporatia& expert syste• ru1es. 

Uae of a rcpoaitory to store tne •anlD& of 
diap-- ia us tract form, not simply a 
reprecmtat::ioa of tnc term of enc du1r-. 
Tae rcpoa itory sooulo oe a central source of 
apecification lDforaatlon tnat can be viewed 
ia aaay 1rapnica1 forms. 

Support for tlle essential "trio" of 
diasr~n& tecnaiques tnat arc required to 
rcpreacnt a aoftvarc systCl:l, vi:. Gata flow 
dia&r-, data moocl dia,rams and 
clecoapositioa or tree s:ructure dia,raas. A 
t::ool .. y also support otner oia,ram type• sucn 
u decision trees, action dia1rams, state 
t::r.aaitioa dia&raiu, networ11. mana1ecient 
dia&rau and so on. 

:<ood uaer interface, incl.udin& sUDsecond 
oah.ae response, elimu\ation of ;om~lex 
co...and miemoni~s, •n~ onl1ne ai4,no•t1c •nd 
llelp facilities. 

Availab~lity of tne tool. on widely used 
vorltscatio1u, in;ludin& tne I~ i'C and :>C:C 
KicroV.U series. 

•tvorltiA& capaoihty pcrwi.ttin1 enc 
interconnection of mu1t1pl.e wor~stations ano 
facilitatiA& access to corporate u infra•e 
databases. 

Open arcn1tecture, includ:n& PC/K~-OOS 
c:oapatilnlity. 

Coapatibility wicn widely uHd software 
facil1tLea tnat are l1~cl.y to DC available at 
a coaputer aite, includin1 maJor clataoaaes 
aucn .. lit», 0.2, lDll ancs app• ication 
1aaratora aucn as Ai'S Application Factory, 
and Cobol 1enerators sucn as Tel.on, Al'S and 
Kiera Focus COllol. 

C~oaely inte1rated f•mily of procedural •RCS 
aon-iwoccdural functions us1n1 a coamon 
co ... nd syntax, incluG•ni; 

clataoaae query an cs u;>data ·, 

report 1cneration; 

oecu1on s.apport and haanc1al aaatysa 
functions~ 

vell.-structured, vuy iai.p-tCYei 
pcoceoural 1u1uap. 

Support for a Yariety of ruul1ar, aaaualiy 
o: imceo str..ccured spcc1ficat1on 
•tDOC:Olociea, iacllldia1 L:illl, SSDAll, lourdOa 
and Dellarco. 

Support tor -re rcceat -t11oCIOlo11ea, t::aat 
mtesratc -y of c:ae ac:ratc1ic procaaes of 
ao orpnuat100 into a alD&lc, cooumt 
structure. 

Vil. CDUnat UIO&lS 

i.. tln -r icaa caaea t::er 1.Ddus tr .... : 
PenpcctlYes aao cnallmps by hcardO J. 
Soifer !I 

Toe taree UJOr l.&t1.a MerLcan co-tries 
(AramtlDa, aru:Ll ano !Ienco) aov Dr• po1-.c1a 
and/,.: prosr-s for tncir coaputcr acct::ora. l/ 
Omer ccuatr1es lac Vcanucla or Per.a aPc aaucvcd 
quite iD.tareaua1 raulta in apccif1c ar ... , aucn u 
di&1.ta1 co-1cacioas cqu1paeat or 1111crocoaputera, 
out tney nPc not cstabliaDed coapr•caa1.Ye po11c1ea 
so far. 

Ine po11c1es of tne larser co-tries differ in 
tneir oecrees of re1iaacc oa t::ae mtcraal and 
exte~nal. market, role altowcCI to forcisn f1r•, 1oals 
lD lDte&r11tion of local Cles1paa, parts ano coap«acats 
•Rd otner vuuo1u. 

lt seems correct to say tnat muc policies Dave 
"evo1ved" to tneir prumt atnicturc ratncr tnan been 
estao11sned in one coapreneasive aovc. Tnc 
evo>Lutio>nny trend lD 11ra:1l. nas Dem IA tne 
41rcction of .a pro1ress1ve vicsea1111 of acopc aad 
consol1clat1oc or tne pol.icy, IA llcx1co it iap1iccs a 
partial snift of ODJectiYu and means (sucn u ta11.1A& 
a more outvarcs-1001un1 cnaracter), vnile in 
Ar,entlDa, wnere tnc poh.~y-lA& activHy startccs 
only recently (1~84 lll, actual clacisioaa nave ia 
practice been less amit1oua aacs coaprMcaaiYe tnan 
wnat tne first report of tne llauoaal 1ator .. tica 
Co-us i.oa lAdlC&tcCI. 

L/ rne a.atnor is a coaaultaat to tile 
Lnter=a...encan Dcve1.opact aaalt UI tllc area of tile 
advanced tecnnolo11cs in Lat1D Aaer1ca. lie ia 
however solely rc1poo1ib1e for me conceata of tna 
paper. Tnia paper vaa presented at tna W./Pr-mea 
lloro.snop on i..ti.\ A1Hr.c.a IA tne &aer&llll Global 
Inforwation Econoay, 12-13 lovea11er 1~17, Sao Paulo, 
arainl. 

l/ ln tnu snort paper I anaU u1nly diacuu 
indu•tnal policies lD tnc coaputer sector of tne 
electronics compux. 1 anall not ducuu otner 
industrial •e.i-nts, nor tnc dutua1on anCI 
application of elc,tron1ca-baseC1 tecnno•o&••• Lil 
b1J• 1nes1 or otncr 1ector•. 

J/ 1.e., under tnc civilian Government in povcr 
s1nce-O.cc.,ar L~6J. 
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Perbapa tne .oat uaport•nt tc~cure ~: tne ~urr~nt 
pol1c.1ea of .aac ot th.c .;ocntrLes ""t' n~vtie aentionea. 
li. .c., illc lu•ha' Yellu:uc l• •n.i i'otru I u tnat, • ltno..,n 
tac overall policy dcsi,n is basoe.i on tnot internal 
.. rllct, tbc cclltral coucept is not "import 
substitutioll" per se, as in tnot al~otr 

1Ddustrializatioc poli.c.ies. but Mt~cnno~o,Lc~l 
le&rllill&"· Taia in turn requires national control ot 
finis, prodxtioa u.llder local oralld n-s. llaits oil 
tec1U10lo&y liceaa11l& lnot in tne sensot of • 
prollibitioa but rataer in the sense of local 
4cwelo,-at of second &•nerat 1oa pr0<..octs) aad a &ooO 
.teal of lcanU.n& by .tcU&IUn,, by aal1.1a1, lly 
aarkctill&, by civill& after-sales support, etc., uDdcr 
aat ioa.al COlltrol. 

'Ille •ra&iliaa policy is base.> oa the internal 
a.u:aet for aiai and a1crocoaapu.ters, llldustr1al 
aucoaatioa cqui~nt, ao.e se&8eats of 
aicroclcctroaics, etc. Tne ada1nistrat1ve autnority 
baa cODsiateatly prOlloted tre use of local cOllponents 
aad tac allocat100 of lar,e ~nts of resou=ccs to 
dcwclopm:at alld ca1iaccr1ng. The resu.l ts have lleell 
crita.ci&ed by •a.e exter~l •nd 1n~era.l ooservcrs 10 
tcraa of b1&D prices and danger of tccnaolosical 
imolatlOG. Oa tne otncr nan.i, tt see<aS clear taat tae 
reaults acb1cwed ia sectoral deveiopmeac, raa,e and 
type of products, tecaaoloii~al leara1ni, de1ree ot 
buaiacaa Dr&aDi&atlOD of f1r1CS, quality of staff, 
iatcraal coaapet1t10n, are not to be disa1ssed 1111\tly. 

Tbc ara&iliaa tarust ia tne caaaputer industry is 
broad aad coaaprebeas1ve, and certa1aly open to 
problcas and pitfalls but it seems successful in 
cstabliabia& a fir• foundation :or tne future even if 
ta• traaait to au.ca future is not free of proolem.s. 

Tbc Mesicaa computer policy was never puolisned 
ia an official docuaeat. Cert•in ru1es, ta~en frCllll a 
1981 draft policy docucen~ ar.d tollowe.i oy 
ada1a1atrative au~noriti~s, Oi)e:race •s intorc.al 
pi.dcluaa, altaou11> detera1neJ op;>onencs ( lu'e I.A!'!, 
vbicll ill l98S sousnt a Lill) per cent autnoru,ation tor 
a llicrocoaputcr plant) nave ~~ied to breaK ano 
-•ea ta-. 

la a:iy caac !lea1can po '"':f-.O•~er s nave oeen mucn 
•ore cautioua taaa tae Drazi•ians in terms of local 
c-trol aad ui.tesration oi proouction, ev~n Defore tne 
laM caec aad Other decisions. F .. <rnerr.iore, tne 'lollaL 
acoDOIU.C policy is aov oriented cowarjs eA?Orts and 
tac coaputcr sector is also req~itec: to compl/ vir.n 
pcrtoraaacc rcqu1rll!aents in cnat as;>ect. Neitner 
local dca1&n and proc1uct en,1neer1ni nor intll!gration 
of coapollCDts src i...,diate priority areas. Only a 
aaadful of local firaa nave reasonaDly active 
cn11aacriA& croups (forciin afiiliatu do not .... to 
do aay local dev•lopacnt, eacept tnc odd .. ..,ry-card 
deaipl). Given wide ace••• to forciin input1, prices 
are vitbia a reaaoaablc ran1• ot interaationsl 
pric••· fi,/• arc aaid to have learned to "break open 
tl\e iut" Ci·"., tile CKD !lit l and tnc cmpnaa 11 11 in 
cfflcuatly buyi.01 tne cc.mponents ano establ11nin1 
- uaufacturui.1 (aostl1 ae1caoly i aacs so• direct 
or iAdircct upor t act iv icy I &ndL<cct eapor t1 are 
acn1cvcd producin1 aub-aeacaoliea tor foreii" 
a ff i li&tH ). 

Yet tl\c caac of Ar1eatina i1 differenc. In tne 
1900a and 197\ls tne country nao 1tartec: ?rocluction 01 
- coapootu: products, as a pioneering hr• launcned 
a rather aal>itiou• effort vitn iOYernmcnt support. 
TnLA&• c:llaagcd nowever, botn in tne worla at >ar.r.c and 
ia tlle country'• eco110aic and pol icy cnv iron•nt, and 
Uli• catupriae closll!d iu coaputer operation. It wa1 
not uau l tne t>eginn•ni of l 111> tn.c a n .. ,, propou1 
for enc c-puter 1ndu1try w.s 1.a .. ~cn~~ oy t."\e Ind .. stry 
S.crctar&at. Tne propo1ee1 str•'-•1:' nad man7 points in 
c:o..an vitn Che Dtais1l1.•n poni:y ::>ut t.'- •~•o nad 
eeveral ddferencca~ (iJ •• lt was a "cat~n-up" 

policy ootn v1cn respect to Ar&cllt1aa'• earlier 
eaperience &Del vita respect to tnc t10rlavide 
oevelo1'9Cnt of tb~ sector itself, Lt aimed to 
eetalllisn "paclla,e•" of act1v1tica in diffcreat types 
of ca.putin, product• (1uet fail1aa to do tac •~ ia 
in4ustrial coatrol aDd cc..ua1cat1on products as vcLL, 
Defore different opin•Oll• prevailed after a rce.,..ffic 
ia tac relevant &DY•rr:mcat dcparta9nte); l11) iaport• 
are not proniDited buc subject to decl1a1a, tariffa; 
(iii) forcisn f iras vcre 11•ca aore •pace tnaa in enc 
•ra&1L1an case, e.,., forci,sn partacr• caa act •• 
tec1U10lo&y aupplicre (tbc arazil1an atrate&J doc• not 
allov a JO int •eature to Ile baaed on tbe tecDllO 10&1 of 
tftC forei&a partner OD CDC &r-ada tQat i.t creates 
loac-cera dependency and tbua def••~• tac central 
objective of tne policy, Vbicn u local Laara1.n1 by 
local •n&iaccrin& effort under local coatrolJ; and 
liv) 1ace1ratioa of Local coaaponeat• ia initially 
postponed because a aain iaceat1vc for participatln& 
:: iras is a period of acccas to duty-free cOllpoaaats. 
It is too early to discuaa reaulta acn1evcd by tne 
Ar&ent1ac policy, •• ac1ot1at10Ga vita t1ru apply1a& 
to receive incentives etarted in l~d6 and 1987 aad 
production aas nardly b&&ua. 

0pportun1ties and cnallenges 

As vc nave tried to aaov, vita tac csccpt10a of 
aoee aapecta of the :tesicaa atratesy, ta• esteraal 
•ar~ct aas received lov priorit7 10 tac policies Just 
sketelled. We anall not question aor defend eucn 
eapnasis as it ia rooted ia tac overall devclo~at 
•traccu of l.atin .leerica and any attc•pt at a acrioua 
discuesion of tae subject would certainly take u~ aorc 
ta.ae and apace tnan i• acre avai.lablc. 

Under sucn an aasuaptioa, and therefore 
cvaL .... tin& tne pohcica oa tacir own term, it u 
Clear tnat Druil'• larse internal aarkct could be a 
serons asset for cne furtner dcvclopecat of tne 
computer industry Wfi1cn already aas aca1ved 
eiin1ficaat ~uantitat1ve and qualitative dieaasioaa. 
On tne otner nand, tne overall electroaice aarket le 
fra!PM'nted, as tne telccoaaunicat1ona sector nas its 
o"" rules (and aoous vivendi v1tn forciga firms), 
wnile tac entert•in•nt sector ae well en1oys apec1al 
conditions in cne Aaa&on =e11oa. The electronics 
coaplea 11 not ui.t•&ratad in aruil. 

Tne "cnalleap for Dra&1l" v1ll be defined in 
different ways oy d1ffucnt people. 

rae na=snest critics ot tac model v1Ll prooaoly 
say tnat tne cnallen&• for tnc Dras111aas is to Drl.ftl 
tneaselves to give up enc .. rkct reserve, aad wnat tac 
cnucs call tne atteapt at "tccnaolo&1cal autarlLy" 
(Wl\ica ia not a aruiliaa oDJcct1vc but ia aaid by 
some to be), let tac ault1nat1oaal• iA, accept CJ\e 
propo .. d treaty oa iatallcctual property for 
1.Dtcsratcd circu1ta, ad ao -· llla c:ll•pi-• of tile 
midel v1ll in turn see tile cnallaap io daepania& and 
aatcadl.ft& it• rcacn Ca•&•, ui. llicro-elcctroa1ca), 
1avutin& even -r• in tacnaololJ dcwalopsoaat and 
nu .. a ruourccs, ud of courM, tryua1 to ucp CJ\• 
policy alive for tn• tis required for uturity lcvu 
if it requires a fev dccadu). finally an iadcpcadmt 
obecrver concerned about •- proolcu arisia& from 
tac pohcy and/or tn• owuall acoaoaic aavir-t of 
Dru1l, vould contribute rcca..endat1.ona suco •• to 
tackle tac proola• of fra~atatioa of tb• aat1onal 
alcctron1c• lllduatry to r•slly uata&r•t• tna 
potentially ••pl• Dra&il1aa urkct; to 1dant1fy and 
correct cauees of cxc••• coet suca aa, pernapa, tac 
proole• of puce and q1141llty of c:oaponcnta; to 
1ntcna1fy effort• tovarda caportll.D&; to aapna•••• 
prod .. ct10n of more co•petit1ve, prooaoly 
non-co-Odity, products; dl of tnac ""tnout 1•v101 
up tne DU•.: goal1 of tne policy aa long as tney are 
perceived ae wortn purauin,. It 11 of courac 
difficult to reconcile tnH• suspationa witn tne ruL 
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life coadit1oaa &!\d coaatraints, Dut tnat is precisely 
Wily -.au prosr- u to De .;ona1ared a cnallcnce 
(mere ia in fact reason to Delitte tnat tne 
sower-llt and It.Ile entrepreneurs are already l00"-1nc 
inltO mue iaaues). 

llaaico '• oppoctuoity .. '! CO• troa tne current 
export tllruat, but soee key factors see& to be a1ss1n1 
for that. llule tne As 1an coun tr l•ts or Dru i 1 nave 
Lu ply ••cab liatu.d tlleir COin hr•, tecnnolocies and 
brcda (ccl/oc- a tec:nn1ca1 capacity to otier crecslblc 
OEM auppl iea) to c-pete 1.11 tne export -..rut, lie xi co 
ao far rehu oa iapo• in& export per for•nce 
require-ta to foc-eipt firm ..,tle nattonal tu• 
a- to llave little 10centtwe to co beyond ai.cple 
-ufacturinc <•- voula say assembly). 11 lt 
poaaible for a lleucan (or arpntinun, 11ru1l1an or 
Korean) fira to •et itselt up as a soltd exporter v1tn 
ao iouroal product enc1necrui, aoo control of its 
uc:nnoloa? the cnallencc for !teuco l 1cs in 
aca in ins a fuller cccnn1cal an.i productive status 
either to aupply tile 10ternill aarket, exports, or Dotn. 

tlae caac of Arpatina u not mtdVay Dut soeevncre 
ia betveea relative to llraz1l an<i lll<>.1co. An 
optiaistic acaaario would nave .lrjlCDttn1aa-ovnecs and 
joint Ymturc fir• develop in& aev versions of 
•icrocoiapuurs, auper-.1crocoaputcra, per tpnerals and 
pcrtaapa other products (uicludtn& soiu scaucuatoa 
i1u:esratcd circuit des 1ps l, by, say l !:#!:Ill. Tnc actual 
de~ee of acaiav•-t vi.LL dejlend lar&cly on ""•tncr 
tile alltaoritiea uphold tnc policy (and novJ, and enc 
attitacl• of tile pr1wate sector. Also, Arcenttna 
allara vitll erazil tile cri.ttc:al problem of tne 
tbre....,.y aplit of enc c-puter, tc1cco ...... 1cat1oas 
equii-ent aod eotartai.o•nt electronics industries. 
furtllermJre, tile role of tnc Sta ta ui enc ec:onoaic 
life ot tile country is under very scvare cr1t1c1sm 
froa ioflumtial &rDllPS Ul tne pr i.vate sector and 
vithio CAe Governaenc itself: it docs not seem 
tllerefore lilr.ely io enc snort cc..., to He covcrnment 
dcparc-ou or entarprues auua1n1 an efflc .. ent ano 
mliptmcd role in ..sin& aonopsony purcnas ins p°"'er 
to pro.ota tecllooloc1cal 1earninc, e.,., in 
co-icatiooa. Tae cnallcnse for Ar&C-•ltJ.Ra ts co 
take adYmtasc inte-Uicently of enc- co-ttment alrudy 
•de to develop ""at could bec:o• tne foundat1on of 
ita co•pater ioduatry and to tines vays to en1uce tne 
•cope of iu pol1c:1u and opt111ue cne overall results. 

the caae of Venuue•a u LRtcrestLR& as cnu 
Country baa establtaned a stron& c:apac:1ty LD &oat 

areas of di11tal eleccrocacs otner cnan computers. 
Tac foreaosc exaaple is Ln pr1vac11 tele;inone 
excnanca. It vill be interestJ.R& to tollov tne cue 
of Veoauela (Vhere a policy decrae nu been drafted) 
to lcaro -e lbout alternative approacnes to tne 
ioformtion teCAnolosy induatr LU in ~tin America. 
Ymaucla'• PAllX iocluatry benehta fr- protection and 
otber adVaousea available on a project buu but it 
llu beco• quite proficient aad coapcti.tive oo tlle 
bu is of ita ova •trenctn•, 1ucn a• qualifteo nu.an 
r•ource•. Tiie question u, l\ov far can it so 10 cnat 
directioa on it• ova ana wnetncr efficient covernaent 
poli.ciea could be de•isneo 1nd iaplemented to promote 
further developaent of cne var tous pro fus 1onal 
alectrooic• •eccor•. 

&cope 

Jo10c European Submicron S1l1con Institute 

Tne Jotat r;uropaan Su:1111cron :iiltcon l1utltute, .a 
projact tl'lat •oae ob•crver1 nacs con11dered dead atcer 
its propo•al 1n L9d'>, ap;>c.ars to ~e t.a.< in11 off. Tnc 
Federal lapubltc of (;cr•ny ~vcrn.,.nt na1 car111.ar"cd 
Sl8 atlhon LR Ltl L98d bud,et ror tnc pL.ann tng 
pna1e. JESSI'• 1oaL u to develop tne pro,ess 
tcdlnolo1ie1 neceu.ry to .,.,.,. :nips witn feature •u., dovn co 0.2t-• - du•nuont needed, for cu .. ple, 
Lo 04-i't)it .. morie1 and the ni,n-ocn11t/ log1: 
c:1rcu1ta of cne aid-l99vt. Sie""'"' Av an,1 ~:al LP• .are 

tne only tvo aanufacturer• parttc:i.patlft& to Ja:.:.sI at 
tllu po10c, altnoucn otner European •-•conductor 
-ufacturers - rno•oo-SCS for oae - are aa:i.d to c:e 
tnteruteo tn JOLDLR&· ~rdinat100 of JOiot efforu 
v111 oe oone Dy CAe federal llep1111lic of Ceraaoy '• 
frauonofe-r Institute for llicroetr..cturc Tec:llooloc1e1. 
Con•truct1on of t1111 Jt:SSl aicroelectroo1u ceotra u 
axpacted to begin to 1989, in Sc:aluw1c-llol•te10. 
(~e-ctron1c1, 4 l.'eoruary l'llld) 

Tile pace and coapleuty oi aoclero r•urcn 11.as 
dra .. t1cally LDcreuecl tlle need for faat, re11ao la anc 
easy to ... .- co-n1cat1oa. Developaeots 10 
co-icattona aod LDfor•tion procaaios aave -de- Lt 
aacn us ter for CAe -ny tnouaancsa of raurcne-rs in 
acaoeuc and gove-rnaent 108C:J.tuU.ons to o;o-1cate 
vitn eaco otner anc v1CA 10duatry, aad to undarta"-e 
collal>orat1ve work. laearcnua now depend oo 
coaputtns anc: c:o-n1cat1ons toou and are nmd1cappe~ 
VltllOUt tne-m. 

in wrope, toe &rovlllS eapnuu OD collaboration 
tnrousn procra_. aucn as £Sl'll1T and &All£ u 
tncrea• Uli tne ce11&na for cloeer i.nternattoaal 
co~perat1on ana 11apra1re-d c-1cat1ona. ln llfte 
v1CA .CAe cscvelopae-nt of 1ucn prosr-•, enc-re needs 
to be a parallel oevdopae-ot of CAe European 
co-nicati!:lls infrutru<:ture for raurcll. To 
unde-rataoo tbe ua .. ea CAu raua, aoae Dadl.sr-o 
10for•tion u needed. 

Tac- European .kadeaic llesearc:ll lletvork (EAllN) u 
a coaputer aecvor .. l LDitmc teas of tllouaaoda of 
academes ta Europe to ~11.eir pae-ra aod collusues 
tarousnout tne worlrl. tlae network vaa acarte-d io 
19113, and·vaa modelled oo olnlET 10 tne United 
Scates. ·rne ..,de-1 ia of a atore-aod-forvard oetwor1t, 
vnara -•nfr- computar• are l1n1ted cocetller by 
leased ltnes and, ..s 10g standard aoftvare, pra1r1de 
electronic aail and ·file crm1fer aer•ic:ea to uaera. 
Tne Dl'l'NET mdel u 11aple llut elesant ~ oe-v 
instttutiona connect to tne network by leaa101 a 
'elepnone lLDe to an exucuas aelllber and CAc oecvor .. 
tables arc upoated. 

r:A&N is not quite tile aaae as alTNET, 10 tnat 
cacn country nas a key or "baclt:>one" coaputer site, 
aod otner uistttut1on1 in eaca country are coonectcd 
to tnese oacltDonc sites. Tiie national baekOon• sites 
arc en-elves connected cosetner Dy ioteroat1onal 
luaes. Tnc basu of f.Altll, Ulen, u a European 
bac:1tDone netvork, link LO& to and iocorporatin& tl\e 
c:oaponcnt nauonal networks. 

Since 19dl EAltll l'laa arGVll rapidly, and ttiere are 
DOV 2U C-trtes c:ooaecUCl to CA• oetvork, UIC:lUdllli 
CAe C&te d' lvoire io Afr ice, aad approu-tely 
600 noat c-putera. Moat of tbeae ~putcra are 
ettner DEC Vil/VKS or laK VH/CKS •J8te•. the var sous 
national paru of EAi.ii vorlt ui several vaya - 10 •oae 
Colllltr ua enc aetvorlt 1a an axteoa 100 of t.\llll and in 
ottiers a ai1:ture of tlle tvo approacnes ia takm. la 
addition, £Altll ta coooccted to »lTlltT, and tnua co 
AltPANET, MSPnet, CSllET and to mat of tne otner 
academic actvor"-S in tl\a vorld. Upvarda of 
lu ,uOU acadeaic:• now ..se EAll.11 for tne &.r day-to-day 
raearCA activtttes. 

EAllN prov 1dH three bu ic 1ervic:ea - file 
trans fer, eleccron1c -11 and remte JoO eucutton. 
On top of tnesc, a variety of additional 1erv1cc1 are 
ava1labl11, tnc:luo1n1 elactron1c: aa1l1n1 l~.au, file 
server• and data b••• serv1ce1 acc .. 1ed Dy •l•ctronic: 
m.as.L. 

Ine c...it:; serv1cu •re nea·11ly u1cd, mo•t 
p.rticululy electronic aa1L b•tveen Lndiv1csua11 or 
1roup1 o! rHe.arcner1 wno c:sn duc:uu and plan new 
vor•, pre.,are • paper, 1uom1t a new prop..,saL or 
complete a report. lte1carcner1 uy alto 1uD1cr1De to 



an• or 90re of tll• UllJ' electroni~ uuin' lists on 
topica bearUls on tneir researcn, and in tn lS WA'f tney 
cao follow discuss ions De tween colle:ai;uo tnr01>511.,..t 
Europe aod tne worid and tnemselves ~outriDute to tne 
debate. lnitially, most of tnese uillllg l1"tS were 
boated on tile US Altl!'M'E! necwor ... O;it a growlllg nu-er 
of lista on topics oi ;iarti~ular interest to ::.Uropean 
rnearcnu1 are hosted Ul i;iro;ie. 

Tile otner EAR.Ii services are used in a variety of 
vaya - to eachanp data; to suDait vorlt to larser 
c-puter•; to transcit e1tpenmental data to 
collaborators at otne~ UlStitutions; to seno files 
fr- a file server u:.ntallle'1 a; a ;iaruc .. 1ar sue. 
Traffic level• are srowin& steadiiy, and many sections 
of tile network are becomlllg 1\eavily loadea at tuoes. 

Tile EMii orsanizati.xt is im>'1ellc4 .... tne nctwor~ 
itself. EAilll is ao aaso~iation, registered in rrance, 
and is run by a board of directors, one irom ea~n of 
toe CO;..'fttries coanected to tne netvorit. Eacn 
i.Aatitvtion vita c-puters connected to iAIUI is a 
.. llDu of EAltll, and tne ~S Oire;tor in eacn country 
reprneata :Ile •llDers. Every two years, or as posts 
1aeco .. vac.aa~, tDe ~oard ele~~s ~n executive co~tcee 
to nm me association. tne day-t.,-aay affairs or tne 
association are r.., Dy a mana1ement t2&m, currently 
vitll offices in Dublin anc: i'aru. 

Tile msration of ::.AIUI to tne use o~ 150/0Sl 
ataod&rda r ... ias o ~ey iss .. e. A draft migration 
atratesy is belllg develo;ied, aod ic u noped mat it 
vill be aclopced ily tRe board •ater tn 11 year. 
llovever, it is becomlll• clear that tne implellClltations 
of tbe ISO/OSi prococols are i...ature, and do not 
prawide me sa- level of service tnat E.V.li users 
c~eatly enjoy. TRu u e1tpccted to cnange quite 
rapidly over tne ne1tt two or tnree years. ln 
addition, tnere are tecnnical issues wn iell affect t11e 
actual mgration process. Soae cne less tne EAA!i 
board r ... i.ns co-ur ~d co a mi1ration to LSO/J:.I 
standards u soon as practicaole. ln tnlS utter, 
EAilll vill be vor1t1111 closely wicn !lARC.. 

IJlllE (IU!seau1t .t..sociis pour l& ~cnercRe 
Europie11e; Aasocl&ted lietwor1ts for European llese&rell) 
u a European or1mi.z.at1oa of national researcn 
11etvorlts, ea tabl1sRed in 198), vn icn currently nas 
full aati.ooal •mers in l7 countries. ilAat: auo 
includes a alllllber of countries interested in full 
•llilership, a numoer of associate lnon-C:uropcan) 
oatioaal oetwor~ 11111111111ers, and aeveral interaational 
•lliler•, lbcluding ri.Ail:i. 

the objective of ii.Ma u to est&Dlun a 
C0911Uaicationa infrastructure for academic researcn in 
£.urope. llowever. unl ue EAll:I, a.vtri. pi&ns to &CR ieve 
tmis, aot by tluild•ni a European nctwor1ung 
uafrutructure, but tly unifying, or narmonulh&, tnc 
aatioaal researcn aetwor~s and connectin& tnem thrOl>gll 
tbe .... of esuu.ng public tcleco-.rucatiana 
facilities, apec1hc:ally puDlte x.;5 ?i! services. -:o 
achieve mu, LUE supports tne pc inc1;ilcs of Jpen 
Syate .. lntercomnec:c;.on (0Stl as detineo oy tne tso, 
ud is vorltins to estai>lun funcuon-1 standards wnicn 
specify enc particular cnoicu of lSOIOSt standards 
wnic:n actually ..... interw.,r><ini us1ni O:.L ;iossible. 
th ... llA&E fully supports tne :: .. ropean standards 
orsan1&ation CE.~/ct~il.LC to csta~i1sn tna•c f..nctional 
ata11dards. In tn u, and its view of European 
octvorlu111, llAilE u a<:tively s .. pportecl by a 
Directorate lD.;xuil 01 tne .;~=us ion oi tne .... ropea:i 
Co-11utiu ((l.C). "M<.'• .i<:tivLt\CS •re p .. rs1>e3 
tnr01>11' ei111t TecRn1ca; -oro<ini ~coups, and enc ann .. al 
lie tVOrltlROp • 

llltitE 11 an a11oc1ac~~n ~e&a~1y 'on1t1tute~ in :nc 
Metncrland1, and LI run ~y • :oun,1~ af aG~1n11trat1on 
.. de up of delep:u fro:n u::-. nauon.11 OIC:llDn, and 
oburvera from ocner awlQecs. le 11 fan.sco t:'lrougn 
annual aubtcnpuona ?a•<I ~i c:-.e :ne::11>er .:o .. ntr 10. 

I'he llall.E -oel for services u mat all service• 
wia b~ charpd OI' a uaase buu, aod cane usa1e 
en.uses viU tie billed directly to uc::. researcner. 

So I.ME, supported by DCXl!l of tne CEC, cues 
tne -ltlbatLonal approacn to ~opem aecvor11lJl&; 
cna~ u, tne v iev tRat a European acauaic cocputer 
netvcrltlllg Ulfrasuucture cao be created by eo11111r111g 
triat cne various oatiOGal acadeaic oetwor11• obey tne 
sa• ISO/OS I fU11ctiOGal ataodaroa ui me future, and 
tnus, uslllg the public data netvorlt lllterCOGDections 
betvCC11 cne national PTT•, vill De able to 
iatercom11.1n1~ate. 

/>A iaportant actiwity of L\aE u toe vor& 
1111dert•11.n under contract for a>:i111E. Tau oesao ia 
L'1llo ..neo 11.Altt: wu UlYited to draft ao outluie ;iiao 
t.,r tne infr••tructure of me £.uropean llcsearcn 
lletwor" project Q)SUIE. Tmu COSlllE ui.frutructure i.s 
to provi~"' cne rapid eataDlUll-t of an eoviroam.e:it 
to ->te data co-icatiOGa suwicea cwailable to 
... ecs fr°"' acao. ... c and Ulduatrial researco 
orpouations 111 Europe, ual.llg co- carrier 
servlces and co-rcially awailable taarclware and 
software co-.nicatiOGa products. Tu COSJllr: 
project u supported by tDC &:uropean sawerD111CDts, 
and tly DGXlll of ue CEC, cod a total of 1100 ,\JOO E::U 
Das Deea provulad by toe natioaal SOYenmGta for 
tne OGe-year apecificatioa pnue. Lllr.s ;;.·~E. CDSL,£ 
sen. to establisn a European Ulfrastructure t>ued 
on a .. 1uoatioaal a;iproaco, end cne COSillE project 
specifically state• tbat "enc iapl-tatian pnaae 
vill inwolwe a anift of ellpbuia fr• ioteraatiooal 
aod ceatralued actlYities vitnlll toe proJcct to 
aatiOGal and dace11tralued actiwities". Tile 
specification pnue, Jue co e11d 1ll ... d-1981S, 
covers fuocti011al ataod&rda, cbargios aod 
accountlllS, aclclresa aod route -.pmaot, 
directories. tes tins aoo d1apos tics • m 
iaclhties, .ad orsanuation. A secretariat u 
proviclad by DIOltlll of tne CEC. 

Al tnOUll' ta ere are -oy S lallar itiea t1etvee11 tile 
actlVlties of Ii.Al.II and llAl.E, mere are also acra111s 
differmce•. Tme first u toe overall perspective of 
tne cwo orgaa izatiOG•. 

EAlll u dedicated to prawidills •er•ices to 
users tooay·, to coanslDS toose services to 150/0S.i. 
wnea mu is tne provea pata to better (or at least 
equivalent) aerwices·, to a urlu";-driveo approacn 
to tne supply ot buic teleco ... aicatioos services; 
and pernaps most fuadamc11tally, to a >111olly 
European ap?roacn to the prov u 100 of computer 
aetvor><1R& ia researcn, and oot a -ltJ.Aatl011al 
approaell. 

llAl.E and CO$lllE, oo toe ot11er nad, are dedicated 
co cnabllllS ;nc provuioa of services to ... era Dueo 
on tne -rglag iapl-otanoaa of standard 150/0SL 
services·, to a StUdardS-clrlYCD ad irT-llUcd 
approacR to the supply of buic tclcco ... oications 
services~ a...s, mo•t fuooaaeotally, to a mult1.11at1ona• 
viev of £uropean netvor1t111s. la tnu, it u • troa&ly 
supported oy tne CEC, aod by tne natioaal aetvou a.a, 
orpn uauons. 

Tne secoRd &ey difference bctvee11 u.e EAllN &Re 
llAilE ap;>roacncs it a.a tne vay tne costs of networ&1R& 
Hrvicea arc pruentecl to 1nd1v1dual raearc.•era. 

c,AA;; a dedicateCI to ;>rov ic11ng a f.uropean 
net11oc,.1n1> Ulfraatruct .. re 11r1ere Dotn tile c•;>a:ny •nd 
cne coats ot tnc Retvorlt are llnOWD in advance and 
fLAed. Tnus tne cosu can be Dorne by tne EAil:> me:»cr 
inst1tut1on, and are ea11ly budaeced for 1n •dvancc • 
.U a conaequence, EAllN services are pro•· iocd at no 
cn"r&c to tne inoiv1.jual rae•rcncr, and, vLtnU\ tnc 
ovecaLI capacity of tne networ,., researcners arc 
encouraied to •~plo1t tne netvor~ to De•t •eet tne1r 
inc1i~1oual need•. 
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&AaE and COSL~l. by ~ .... erase, •re ~e41cate~ t~ 
tbe use of tbe PTT d•ta services, vftcre tne ~n•r,es 
are directly related to .ua,e. ~~$C$ •re Dot .... °""' ""' 
adv.ace, are Dot f1aad an~ are, 1n ?rUlc1ple, 
..alias.tad. lle.Oer inst1t1&t1ons ~anD~t b1&d,et tor 
ta.a. amd aetvor& services arc ~nar,ed ~ircctly to 
UCll iAd1v1dual raear.:ner. 

One of tbe first and a>s: 1•port3nt questions to 
be a•llad abOYt tne development ot • DetvorklD' 
iafraatruc:ure concerns tne coat. Oae SDOYld De able 
to &O to ciae teleco~1cat1ons supply ma<llet and pt 
competitive quotations for tne services required, and, 
iadeed, pt a var 1ety of tecnD1c•l responses, v1tD 
parbape v1dely varyiDI coats and perforMDce 
caaractaruucs. Oae snOYl4 men oe .tile to cnoose 
fraa tb .. e offerlD&s to 01&ild tne appr~pri.tc aDd l80St 
coat~ffect1ve aolut1on to tne requireaent. tn1s Ls a 
perfeccly nor•l aAd DuslDess-11'1.e approacn. Tue 
sitY8cion at present is ~1&ite different. A 
telec-01cac1ons services s1&pply aoGopoiy is tne 
1uira iA European c-tries. 

De8pa.te tne current rescr1ct1ons 1 flowever. cne 
.. rltec for cne 1upply of tnese services vill rapidiy 
be~ c-peut1Ye. T:ns viev is encoura1ed Dy tne 
recmc p.ablicauon of cne ~C .;reen Paper on cne 
clrirdopmeat of a co..:iD marllet for teleco-1catioas 
aarvicea and equ1pmcnc, -•= clearly s1pala tne oecd 
for auco a coiapecit1ve mar,.ec-oased approac:a, aod oy 
tlle CEPT/ ?rt plans for cne developaient of ..,.t CEPT 
calls 1ta1u1ed O.ca lletvon. Services OUlllSJ, aod cne 
propoeab for •one-atop snoppin1" for 
telec-oicauoas services lD Europe. aas1cally, tile 
llD•S coacept u ui.t tne !'TTs v1ll comLDC to prOY1dc 
custo•r• v1tll a co•plete data oetvori<LDI service -
tllat u, tbey vill build a private oetvorlt for a 
custo•r fraa cne co•pooent PTT services available. 
Aa a by.,..oduc:c, cney v1ll off er oae-stop snoppLAC 
vaare enc custo•r can .iea1 vLtn a s LD'le natLonal 
PTT for a uans-Euro;>e._., oetvorll, raener enan nave to 
deal v1en many i"l"rs v1cn all tne c:o~pl1c:at1oas tnat 
1ovolva. CEl'r bu 1n41:ated cnac cnese IUlllS serv1c:es 
v1ll be 1ntrocluced 1n 19~o. 

Tnere are, at ?resent, cvo ~asic services 
prOYLded tnl'OY&"OYt Europe. Tnue arc enc X.2)-bued 
pui>lic packec-svitcned data netvora serv1ces (PSU~> 
VDLCO provide data rates .at et:fect1vely 2, .. 011 DLU per 
secood, and ene aoalocue Leased Line cue;anone 
c1rcu.1c• for pr1vace necvorKs, vn1.:n support dat• 
races of 9 ,CIOO !nu per second. PSUN services are 
based on Yol..-. an4 duratton ;nar,es, anc are tar1tted 
for lo.rvol1&me traffic ~etveen ter:1na1s and noses. 
Ac n1p1er vol...es, sue~ as are typical oetveen 
c:oaputers LD ene acadea1c world, tne c:1&rrent 
L 25 scrv1c:es bcco• pron 1:>Lt1vely eapens 1ve. Laased 
l LACS typ1cally II ave an associated haed annual rentai 
cnarae, and no dur6~Lon ar vol..-. pr1c1n1, because enc 
cuat-r i.s rentlDi a poLnt-co-;»oLDt c:apac:it), and ene 
custo•r prOY1dea tne avLtcnln& of trafhc between 
l••••d Lin•• ••required. :nus, for aany networ~s. 
tne lca~ed L1nes approacn is ;ne :iost c:ost-effect1ve. 
Kovever, in Europe, leased .1nes ~etveen c:ouncr1es are 
••tre .. ly eapens1ve, .. ny ti~· mote capensive r•r 
k Llomtre tt\.i v1tn L."\ coun:r Les, and very aucn more 
eapena1ve tor comparaole d1stancu tnan 1n enc ~iced 
Statc1. TbUI, at present, bu1Ld1n1 a European nctvora 
Uli.a& leased lLne•, Vl\Lle more coat etfec:t1ve 1n most 
caac• tban usiaa X.2S services, is -..en more expensive 
i.a Europe than in tne .kuted .;cates. Clcnly, tnu 
1ituat1on car.not cont Lnue •nlii tne ;>rLi:c1 "' Le•seG 
lLAH v1LL fall and~• 111U;!\ :oorc c:1.>scly rel .. te:i to 
tne coats. Ille CEC' a Green Paper on 
tclccoma1n1eat1ons ;>o:l:.y n~&n~iants C•1e1e probletM. 

rlovcvcr, enc SlC\.YCLon i.1 worse tn.an lt t1r1t 
appears. Some P!Ts nave ?to;>oscj • ·•o:umc- or 
ti.•-rclated cnu,., on lused Linc :.rc .. ns, on to? ot 
enc ann1>al rental cnar,u. !ne ?<O•;>ect of pay1n, an 

anuual rcntd for a ii.ad pouLt-to-poLAt capac1 y, anc 
Oft top o t tnat p.ay1n1 for tbe u•e of tne cuaa1t, Cl4H 

not 'l•4dcn tne ..,era1e tele;a......1cat1ons aaaa,er'• 
ne.rt. •llm tne vol- cbarpe are C09?&r•le to tne 
l'Silll cnar,es. u u pcopoeed, one m&iLt eJ<pect ao 
uoentnusL&stLc rapoose fraa cu•to•rs. Pay1n1 a 
volu..,-rel•~cd price to a supplier ..,oae coat• for tile 
service are f1ae4 is nardly a .ova 10 cne d1rec:100 of 
competLt1on. 

'Ole currmt s lt1&atLOCl v1tn tne oat1ooa1 Ptta •• • 
consequence of a maltLDatiOClal ratllar tllao a Euro.-e&A 
approac:n to tne prov u ion of telaco-1ucatLOCl• 
sel'YLcu. Wien cne for&LAI of clG&er 11•• oecveeo 
coutltr1es clearly •taced a• C~1ty policy, toe 
teleco-1catLons autbor1ties are presented v1t:l a 
uoique opport1&n1ty. A vast open urket for pr-cts 
ana service• could oe opened up, v1en Cle tvin 
adVaotcps ot Dlp vol-• aad lOCl'USlDI dCUOCI for 
apec1a1ued services. Yee ULStUCI of irasp1D' ::ne 
opport1&01ty to cruta a Europe&A Teleco-1cat1oos 
.lucnoc1ty (ideally, vit11 eevaral caapetUL& prOY1ders 
of serv1ces1 tne PTT1 persisc 111 a .. 1t1nat1onal 
approacn • 

Alcno-~p cnere u a lot &OUll on 1D acadctaJ.c 
caaput•: nctvon.1'11 UI Lu<ope, -t of ene 
""'sa:iuatioas lDVOlvad cue a tr&41t10Gal "..., of 
netvorltlD' - t11at u, of users oa 1arp-scale 
co.puuoc epta• conaectcd co a v1de-aru netvorif.. 
Lo practice, - t r .. carcnar• are o- ... LAI ae1Y•ced 
vork scauoas or pereonal coaputcr• for tlleu vor11. 
la &maral, t11ue vorlt atatioaa are c-cccd toptner 
us Ull eom Local Aru llacvorit (l.\11); 10 wro cn .. e 
I.Alla are coonectad toptncr, -4 to t11e lar1er-acale 
c-putLn& fac1lLt1ea, by a C.-pa• •cvor&, u•Ull a 
variety of tccoaolo11ea aod a variety of 
c-.i1catLOCla protocols. l;aat •• ~°"required u 
tna t cne ruearcner, cnroup t11e a in1le v LAdov of 
enc local vorll atatL-, via local, c .. pu• aod 
nat1onal/::Uropem netvoru, snould be aole to 
1a10 access to required co•putio1 f•:il1t1es &11d 
databases, aod c-1catc v1tn ccUuiue• t1arou11u1•it 
tne vorld. 

iesearcners snOYld be able to access aad i.oteract 
v1tn r.-te raOYrces, as if tney vere local, anc be 
a!>le to take adVanta1e of remte n11n-perf:»r!M<lce 
co•puunc resources fraa tile 1r.apoic:s 4Upuy vor& 
statloo at tne1r desks. Tne oanclv1dt!l Ce.tOJire .... ts 
for aucn an adYanc:cd coeput1n1 ao' co-oicauons 
env1ron..,,t •re orelera of malll1t.ice ~.u1cr toan 
currencLy avulaole on tne netv:irlls ..aacrlbe4 aoove. 

Suen a n1in-speed netvo~• of oecvorlla, or 
lnternet, is enc model for academe netvor•LAI LA ene 
Uo1tcd States, aDd 1a curcmtly be101 ••pl..antcd oy 
cne llauonal Science f'o;mcat1oa'• llSmat pro1ra-. 
Suen a model snould De adopcad •-diataly by tnc 
Europeao academe co-icy, aod a COClcerted effort 
Mdc to put 1t io:o practice ewer tne oeJ<t tvo or 
cnue years. i'n1s effort v1ll rcquue cne 
co-operation of tne current European netvorllLDi 
or1an1&a:1ons·, tne co-operation of cne PT:s, so tnat 
n11n-perfor .. ncc lo- lil>1t .-1 to 2 IDLt .-1, 
c:1r-:1au can be ude ava1l.C la acr<Ms Europe sc pr i~c• 
cOAparablc to tnose Ln tne ~Lteo States·, enc 
co-operation of tne Dat1onal netvor&a; aod, •ost 
11aportantly, tl\e adoption of • t.ucopem actlt1>oe. 

ro acn Lave aucn a truly European oetvorllLA& 
Ln:r•atr~'twre requires, of course.• Europe.an •ourcc 
of i1>nd•. r~•s nccesa1ty tor ~uropean (aa O?po•c~ t~ 

-LtLD•tLocu:I f11ndLDI u co-n to all auc:n 
act1v1t1e1, and•• tne ,rcatcst ;t0l1t1cal cn•llen,e t.> 
tne Co-iry. (Ea tr acted from an acucle by 
:lenn1s Jcnn1niis. 01ractor of tne Computer Centre, 
Un1vcruty CoLLc&•. 0..DlLn .. , Ireland, tne c .. rrent 
ires1dent oi ~AllN, Vl\1cn appe•rcd '" ~· Vo>. ~-•. 
2'1 Octo:>cr L1r.7l 
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ASIC devdopacnu i11 E.11roj!! 

tile ASIC aarket is cOllsidered vital to tne 
aurYiYal and crowtll of tfte electronics i11dustry. rnc 
11n.tian Al•ey pro era-• nas foc..sed -•n of ns 
efforu in tllU are.a. One proJe<:t .;11e1cr lts a11Sp1ces 
i.awol•H an advaa;:ed lf4 s o;:l .. !>!OS vi.:; 1 process 
offeriAc state-of-cne-art A:ilC per:c;::unc,. van "P to 
f-r levels of Mtali:tanoa. !t u """ enteruig 
procluctioa at l.>r•· witn p1lot prooucuua •t i,.._,,, 
•m ... led for me •-r of 191111. i:'roduct1oa w1ll 
tlleD be trmaferred to Plessey and W:C fac1l1ues. 
aoaaer collmoranoa UlVOlv Lil& STC, ... ltLSD Aeros jNce 
ad lacel llicroelectrc11u.cs, 1avolves an Ulter•4ute 
1.25,..a bulk CKQS process currmUy beLDC saapled at 

STC. 

Ferr-ti, also under tne •\lvey 11llllrel la, 1s 
currmtly develop1.nc a lr-• collector d1ftus10n 
iaolatioD bi.polar process proYLdUl& very 1--cost 
YUI circuits for ASIC appl1cat1oaa, espec1.ally ;.llere 
ai.lad acaalope alld d1.cical fuactLoas are required. A 

pro~•• i•e acal LDC of tne process tecnaology is oe Ul& 
uatiertallea fr- :.. >t"':i m4 J,.. • tllroucn to l .>,..a to 

ir•· 
tile Europem Silicon Structures lESlJ c-paaies 

1.D Frmce, •ritaLD, tile federal Republic of Ger•ny, 
S...dcD md Italy an collaboratlll& lll a Eureka project 
for th• auto•uc des ill' and productioa of cuatoa 
cai.,- uainc direct printlll& on u.hcoa wafers. Ille 
8UYice vill eaable eaciaeers dcS lll'in& electronic 
syate• to carry out operat1ons on tile basis of cuatoa 
caipe uainc silicoa coapilers, and aim to aupply tile 
cllips in la• man tvo we...s. Pn 1.hps 111 tile 
llstllerlmds vill be· involved in tile dcvelopaent of tne 
pro .. ctioa teCDnolo11, wn1.le ar1.tua Aerospace lUlt), 
.,.11 (France), and Olivetti (Italy) a&y part1.c1pate 1a 
me develo...-t of me silicon c-p1lat1oa software. 
Silicon wafer procluct1oa w1>l ta.ta ?lace at 
Alx-.n-Provmce, frmce, ane1 software Clevel~paent near 
1-cloG. 

Teus lnstruacnts u ae1e1111g • secone1 electron 
baa direct write aac:n111e .at its Hclforcl plant 111 

!Acl.ad. Tb1s locat1.oa was tne world's :irst 
co.aercial d1.rect write f•cil1ty, .and accorc1in1 to tne 
c-pany tile 11ev -cnm• v1ll permt contmued process 
developaent &••red to ia:e .arrays at lt4"' and 11elov. 
The first -cn111e w1i.l suli :>e "9ecl for fast 
turnar-d prototypu•i o:' c11rrent &•te arrays. 

ll's Europe A:itC san.a&er, Cl1v,. r1o,,.r, 
forecast; "Tae sneer nui:=er of ciesicns required by 
me uaer 10duatry will force a c.'lance in tne 
coavent1onal sea1.coaductor approscn to tne cianuiacture 
of sihcoa. Iocreaslll&Ly, we w1H nave to_,,., to 
•illcle shce proceuin1 approscna, 1ucn as tnose 
offered by cne a-Dua ciuect vrlte fac1i1ty." 

9ir1.H ~pmy t.aa•ray S.A. nu llltroduced a 
rapid in-nouae systea !or coat-etfect1ve e1a1icn ane1 
;iroducc:.ion of 11l1con AStCs in batenes of S to 2,uuv. 
/wl optical recoll'ltion syste::i 1111nc a red He;~ Laser 
ac•• tile 111tface at prestr11ctured silicon base waters 
of up to )00 cn1p1; it recocnuu str .. cturu alruciy 
ca cna wafer witnout exposing tne ;inotoruuc. 

•••ad on tr.a data ptnereCI d"r1n1 scan'llll&, a 
blue Ke;C4 direct write laser ;co.;.1 emit• 10 .- at 
i.o.z aa vu:n about 0 .) alO delivered to tne wafer 
surf•ce. Tne Olli. 11 swltcned on .ancl otf at "P to 
:;.,) 11111 by an .aco .. sto..,pt1cai CI0.1ulator. Tne preCUlOn 
•cn•1ul •ta&e aove1 10 tnat tne be•• exposes a 
posi.Uve pnotoresut :1n tne surface of tne wafer 1n a 
linear raster pattern to produ~• tne required dasi,n. 
Aecuracy u on tne "rder of O.>f'• at .a scanrnni speed 
of )00 -tHc. 

Pl\otocn.aaical procus 1n& w1 tn a low poo-er laser 
followed by cneaicaL resut proce111ni avoid• tne nut 
proDle• associated witn otncr ••••r 1y1teu. in• 
t..aarray dual Luer tecn:uquc el isinues expens ivc 

iusk-Ul& wn1c11 is a 11.mtlll& factor for prototyping 
a11d ••ll vol.- production. Tile aeai.custoa des1cn 
caa oe traDSFor•d llltO full cust- desiiia. 
elLaJ.a.au11g •ll unuaed active aod inactive •1l1coa 
area•. 

The present Lasarray systea caanot be used tor 
anaLo&ue products, but cae c-pa11y is to co11~orate 
w1tn Delft latecrated C1.rcu1t ED&illeer111oc •• of T11e 
lletnerlanCIS, Ul a li.llrna procra-. All analo"'e A:>i.C 
v1ll be developeCI vnu:ll ia prototypable lly DWL to 
ecsure snort prototype - proouct1.oa turnaround 
tL••. Tne la;ro.at wi.11 provide for dccreaaed layo11t 
tL•, aore eftect1.ve uae of stanc&arcl analocue eel~ 
l 1Drar 1es. aad better uae of a ilicoD area. (&epr Ulteci 
w1cn peraus100 fr- Seaiconductor IoternatLoaal 
1ta15u10e, February 19811. Copyricnt l'Jlli by Cm11eu 
PUDUSO.lll& Co., De• PlaUlea, u .• USA) 

Artificial Intellipnce 1160 1.D aelp-

IHa, a aelc1aa coapaay apecialUlll& ill adva11ced 
Uta-process inc teClllloloci.e•, u expandin; in me 
fields of larp caac:a-procesain& apte•, office 
aut-t1.1111, local area Detvoru, as veU as arr:1hc1a1 
intellicence. 

•ia Das acq1nre4 conaiclerlble experuae iD tile 
fi.elel of Decvoru, wn1.cn eaallla it to lllte&rate 
neteropa- bardllare (Iall, Dici.c:al., Susi, Coovex, Pc:, 
etc.) rmni.Dc on f-U-tally d1.ffucr: operatlDC 
syste•. Tae croup is dcvelopilla oric1.11al product•. 
aum as aia-Scanfile, a dOcuaent hllDC and retrieval 
•yate• r1S1Di.DC 1.n tile •-ce m»de under UllU, or apLD 
.an acavmc:ed -1t1.._,de laser prlllr:er aerver • 

•••nu •electeCI artificial i.Dtell11ence aa one 
ot Lts :um act1.v1.r:1a ill tile llltU•dur:e tera. l'wo 
-lll or1.e11tat1oas vere developed, Daaee1 OD a 
syste-t1.c policy of part1.c1patiC1D lll aat1ooa1 
researcn proJec:t• (1.a collallorat100 v1tn aelc1.an 
un1vers1t1es) and lllterAatioaal pro1ecu l111 

part1.c:ular several Europeaa ESPRIT pro1ects [Europeaa 
Stratec1c Procra• for llesearCD and Developaent lll 
i:aforaacioa Tecnaoloa l). 

its researcn on locic: ;>roar-a& experun~ec1 a 
hrst succesa v1cn tne recent aar .. etlll& of Dla-Proiog, 
.an impleaen:at1oa of Prolo& tnat offers a very n1gn 
•peed (over 21) ,OuO loc1c 1.Dter~nces per sec:..nc1 on a 
:Min l/iOO) and a very ricn prosr-1n1 eaviroa•at 
including, a:111111c otner tni.:ip, an interpreter, a 
compiler, an 111teract1ve cleo11uer, 111terfacu w1tn 
otner lanpiaaea sucn as C or Pascal, vLtn Unix a11d 
vitn tne i.b1fy relational Utaoase syatea, as vel~ as 
easy ac:c:eu to all tne &rDplllCS &lld VlllClOWlll& 
capao1l11:1es of cne Sun wor1tatat1oas. llev 
eDAance•nts of a1a-Prolo1 •re expected, vitn rupee:: 
to botn perfor&a11ce uci enviroaamt. aia u a:.' 
interested in develop111& or111nal Prolo& applications, 
sucn u 1 .. 1ecalc, an ''mtuliaent" aprucianeet 
pro1ect, in wn1cn rec11rrent funct1onalit1es are 
eManc:ed by tne poes 1t11l1ty of apec:ifylAI lo&1c rules 
and con~cr•intt. 

M far as aatur al l snpiap proceu llll u 
concerned, Dl• u tne lud1.n& pari::Der LR an ~i'IUi 
pro;ec:t in,,olv111c tne developaent of a aat11ral 
lanau.a&• interface for relatioaaL dataoaau. Tnu 
system, caHed :.Oqui, nu two or111nal 
cnar•cteristics. On tnc one nand, an extreac 
-Larity vnicn eoablea it to offer coaa1deraole 
portabil1t)' w11:n respect to 11otn tne a51phc:ation 
e10 .. 1n selected anCI tne natural lancua&• .. sad :or 
lllp..t ( i.oqui currently inc: Lu du lllter fa cu tor £n4'l a;', 

and Cer .. n; Frencn and Outen inter tac:u are 
piannee11-, on tn• otner nano, tne lllt•raction 
fleubility of tne •y•t•• u c:on•1der••y cnnaoced by 
a speccn .. naseaent module baaed on an explicit 
representatlon of tna structure of tn" diaLo&"• 11\ 

proaress. One of cne pr10rity snort-term 00Jec1:111e1 



of lia is tile iapleaenc.a ti on of .a coaacrc al product 
baaed oo tlle&e results. AS f.ar •S n.atural laoiu.a,e 
proc•• in& ia cooceroed, Dim 's long -ce..., ,o.ai u t-> 
create a •toolllox" cnat couL4 easily be useo for .a 
wuiety of appl icauo>0s. C:..lurce; w Lettre .s,. 
l 'intelli1ence arcificiel1,., Oct->Oer 1'1!>71 

Dcwelopmcnt of electronics industry 
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A lov-ca.t, export-based electrooics mdustry is 

&r .... ally taltio& abape. Thoup dewelopaent LS bun& 
.i-d by low ataodards of qu.ality, a lack of proiit 
.,ti•atioo aod coat ioefficiencics, soae US fir .. are 
coaYiaced that in tile 1001-cer• Cnina 's export 
orimtatioo md i.u nuse do•suc .. rket vi.11 aake it 
a Mjor player io aucn fields as seaicooductor• aod 
ccapatera. aued oo tllat belief, ](erox Deca• cne 
late•t of a nimber of firms tryins to build an 
electtGDica induatry in Cluna. lo Septe81ber 1'187 cne 
fira asreed to ·~ su.l •llhan OQ Sftanpai. 
factories tllat vill aaite copier uco ines and par ts. 
Uaisys is belpio& Cn10ese vorkers to ane81ble its 
ccapaters fro• imported Ir.its, tll\lle Could nas licensed 
ic. •aufacturms-cootrols tecnoolocir to a Cninese 
factory. Follboro nas Deen ma.ting process-control 
equipaeot ia Coina since U1U, aod its Spec 200 model 
uaes 50 per cent of local parts. In l~d7, cne fir• 
expects to export s .. oo,uoo vorcn of parts -de io 
Claina. 

IltK -4 Di&ital Equipment dominate cne Cninese 
electrGDica •rkec, despite tneir refusal co assemble 
or -..facture .. en mes locally. Eventually, 
coapaniea tllat •et up Dper.auons 1n Cnma nope co vin 
•o- of Cb• aarl<et ttoa Ill:t md DEC. tnac v1ev is 
supported by tile Cllinese Government's efforts to curi) 
a drain on !lard curreni;y 117 malnn, 1t d1 fficul t co 
iaport electranics equi;iaaent. tne Government nas m.a.:le 
it clear tnat all electronii;s factorie.• in Cnina are 
expected to export enougn :o cover tne cost of 
iaports. (Extra;ceci frCICl tne : :lovemoer L-1~7 usue o! 
auainess Weel< by s;iecial iJermusion, (c) 19o7 Dy 
11eC!uv- ilill , lac. l 

£EC awards grants :or neur~i wor~ 

UC officials nave avar<1ee1 ~7uu ,iJuO to six 
Europeaa researcn projects into ne11ro-computU1& -
uoder•tandio& now tne numan oraLn wor11.s in orcier to 
build aore iatelligent coaaputers. 

tne •ix project• involve UK universities and 
r .. earcn centres at Caml>ridi~. Harvell and Stirlllli· 
Tiie only indU9try la1>oratories Lnvolved are tnose o! 
t'•• :lutcn coapaoy Pn1lips, vn1cn is examin1n& neural 
netvorka for data iJfOCes1in1. 

A srant 0 f ( 100 ,000 u iO ini t<> rHearcn in 
co•puter •oftvare and al&or Ltnu for proolems in 
arufi.c1al iatellirmce. tnu v1Ll 11se 
"coaDectioaiat" models tn•t 11.csulate tne orain '• 
c,,.pl•a calculatm& capacity. 

loatitut100• involved in matnods tn•t could be 
applied co iuse and speecn recoipution inc•ude tne 
la loyal Sipah and iad .. r Establunmant and 
uai.venities in Caundge, Kuni.en and Pans. 

ScirllJ\& l~uveru~y LR :icotland u voriung on two 
prOJCCtl. tile firat •• D11ildin1 a naurocomputini 
uelli.ne, uain& aL1or1t.11111 to r11n intclli&enc robots. 
lta ••cond 10011.1 at replLcating tne functions of tne 
brain'• outar layer in a ucn111e. 

Otnar prOj•~tl vill 1t11<1y enc r•l•tion1n1p 
ber.veen tne t>run's vi1118' and motor •cnanuma. :iome 
21 laborator1e1 and 100 re1earcner1 are involved and 
furtner projects are l i,.ely to be anno11nce<1 in enc 
near future. CS011rce; Com?"tin,, lb ~oveml>cr 1'1~7) 

<lots 1<1e aucs1tors for ESPtUT 

Tne European c-u100 nas appointees outside 
.au<ILtors to reviev apeocsin, vitnin Ltl (l D1U100 
~PlllC researcn prosr-. 

tne C01D1ssioo nu appointed five ioteru.atiooal 
firms of accouotaota to cnec11. oo ind1v1dua! pro1ecta 
md &i•e tnea tbe fi.oaocial clurmce. 

Officials nave deoad tile .,,,e i• -ected to 
earlier cr1ti.CUa DJ tile Co-iasioo's - fiaancial 
vatclldo& of a ladl of consistency in e•al11&tioo and 
payment •lllods to cantractora in me joint •mturea • 

The first pnue of ESPKlT voicll bepo in lYlk u 
speodm& over t.l .~ bilhan froa co-lty coffer•, and 
u 111<ely to •tart a aecolld pnue - tvice •• larse 
next year. (Source~ Coapuu111, d Oct.Ober 19d7) 

Sie•ns, Ia. aod Toomsoo dewelopiai CAD • n tem or 
circuit design 

lo tne fr-vork of tbe ESPllll prosr-, 
S1eaen1, lCL aod tbo .. oll oave etarted a JOlDt ruear;n 
•n' developaent prosr- known as 41DA (Advaoced 
latesraced Cucuus Desip Alas). tne pro1ect, .n1cn 
is to be 1111pl ... oted .aoder tile pudaoce of Si.e•oa, 11 
expeccecs to aeve1op oev desipins -cnocsa md oev CAD 
(Coaputer Aided Du 1p) iostr.-ots to be used io tne 
productioa of VL:il (Very Lar&e Scale late1rac1oa) 
circuits, cnaracter ued by more tnm l 111111 ioo 
traosutor iuactioos. The project, for .nicn so
EM74 mJ.llioo (ll mJ.llioo EClll !lave been allocated, ia 
ex;iected to take four years to 1111pleaent and to 
require a total :iimber of vorl< aours ..,untios to 
300 man-years. 

>lltn :::ne curreat des ipini ay•te•, aanufacturera 
nave succeecl.!d in p:-oduClDi incesrated circuits vicn 
sem~conductors navini more tnm 100 ,oJQI) tranautor 
t11nctions·, novever, cnese aystems are inadequate 
vnere circuitry u1volvin& l mill100 iuoccioos u 
required. lt u tl'OU&llt cnat nev tecnoologiea vill oe 
developecs over tne oext five to tea year• mat vill 
ofter tne aoility to place several miliioa transistor 
functions on a sm&le aes1p as vell as nev 
ins cr.-n ti for des ip 101 complex, fu ture-seoer atioo 
Logic circ111ts. 

tne • .U!l4 project 11 subcliv ided into tne follovin,; 
sec tors·. lo11c md elec tr1cal syntnes 11 (s 1licoo 
compilation), testina, data .. intenance maoa&e .. nt, 
layout an<I user Ulterface. tne operat1001 to oe 
performe<1 ;.n eacn of tnue sectors nave also been 
1uoc11vi<1ed in cne project, 10 tnat eacn cocipany uy 
contribute according to Lta l<nov-nov and equipment. 
Siemens is rupone lble for tne layout aod test 
sectors; tnomaon u in cnarae of logic and electr ica> 
syntnesu and of uaer uiterface", and tCJ. co-orduiates 
vorit in tne aru of data uinceoaoce aad .. aase-nt 
and of 1yste• ape" ficatioaa. tau .. cn u Lt u t."le 
proJec:t lea.Ser, S1eman1 u rupooeiole for enc 
co-ordination of tne various operatloos, inc:1u.:11ng 
tnoae carried out Dy cne universities of llancnes ter, 
Crenollle aad cne Dull leaearcn Cmter in Par••· 

tne Sie .. na team vnicn u to eoga&e lD tne AUlA 
project will include more tnaa lU development 
speculucs vno are to vorl< in tne Perlacn ruearcn 
lallontory. :i1emeoa vil l introduce aU oev 
developments into ita Ven11a ae11gn •y•t••· tne 
project leader u Dr. Knut Kerten wno vu previously 
r .. ponuble for all CAD developaeata acnievecl in tne 
!ramevorl< of tne Venue •y•t••· (Source~ Scienza 
~. iio. 11, Ausu•t 191>7> ---

'1.Jltf.KA Software Factory Woronop 

Tne proJ•Ct aiu at prov1d1n1 an fllllEICA Softvare 
Factory (:.SF I wnicn u Dotn capabu of oe in1 
conhl"re.i for specific 1nd111tr1e1 and of 1volv111g 
vitn tne lnnovations w111cn arue from worldv1Cle 



raearcn. This v1ll be ac:n1eved ~Y prov1dlftg a 
reference arcn u:ec:turc :or tne dual j>Ur poses of 
ca1lorin& and evolut1ac. lt u rec:opu:ed tnat .any 
applicable tecllnoloa advances v1ll occur over tne 
life of tile £Sf. ElW!tples ot tnese areas ot 
tedlllolo&1 are~ foraal us , illlow led,;c eni; a.neer 111.;, 
artih.cial in.te1li&enc:e lAO, paraUeus•, 
arcllitectures, dec:larat•'"" system. tne open 
ardli.c:ecture vill support all evolut1ollary 
exploitation. of tllese tec:nn0Lo11es on a Droad, 
parallel bue. 

Tile arc:hitec:ture v1ll also support r:ne 90VellAl!ftt 
in. aoftvare mgineerin& fr- enstin.g support 
eavir-ts tovards i.ndustr1aluatioa and 
auto-Cica of tile softvare produc:t ioD proc:ess. 
!IDdelli.a& of proc:esses aad nu ... n ac:tivit1es v1ll be 
aa asmtial part of lllcluStri.aluat1on, ludillg to 
tile use of aixed paradi~as based on advanced system 
analysis tecnniques, desc:riptive and modellln& 
laa&ua&es, rule buec1 tec:ruuques and A.1. A.s 111 most 
io .. strial processes, the idea of tile re-usable 
c-poomts u paramount to acc:eptable levels of 
productivity. 

fundamental to tnese ai.m u tne need for 
co.preensive, evoivin& inc.egriat1on m:c:nanum. 
these v1ll fU11c:t100. at &11 external level to support 
procesaes, methods and roles. They must additionally 
fuactilll' 10tern.ally to support ODJCC:t management, 
interoperability betveea cools to i.nc:rusin&ly hlle 
levels of srmulanty. 

- ~ .. -

Tile 1001-r:erm vu ion aignt be towards a w.nowledge 
assisted, coofi&uraole system capaole of directly 
solving tile "user problem" presented to it. 

Tile rema10der of ~~is tec:nDic:al report describes 
tile arCll itec:ture aD<I tne tecnDologies vn icn are 
available lD the medium ter:i. lSourc:e ~ i:'.ifo<E.M 
Software fac:torv, 1'}d7J ---

t.SPRL'! 1 s faulc-toLer.an~ s..,...sten 

!lull has assumed tne primary :-esponsibilltY tor 
tile ESPR.lT prosram's Delta pro1ect. :ouilt around its 
110e of mini SPSi, tne pra1e~t is designed to aevelop 
a tault-toleran.t system mac viH operate in a 
du tributed open ~rcn ltf!~:ure env i:on:nen:. 

The Delta-:. arc:ate:t11re ince.;;rates l!>O 
co..,.nicat1ons stan~ards in accordance witn cne J~; 
.,del. Tnrougn new developments, 1.t plans to ma.c.e a 
•ipificant c:ontrioution to tne development af new 
ISO woril. on open du tr iouted process 1.ng \vui'l. Ille 
c:oacerned fields of app~ication are, more 
1pec1fi.c:ally, factory and office aut~macion, witn 
aa -phuis OD the real time aspects of data 
proc•• in&. 

The Cooaort1u• believes it u important to 
••plement cne overall arc:n1tecture tn an industrial 
en.virooiunt. lt u anticipatea tnat tne prOJeCt "'ill 
be c:onduc:ted under ESPR.IT 2 and tnat a la;ge-scale 
pilot site vill be uutaHed at tne DAl>f fac:cory in 
1"'dvia•hden, Federal ilepub l ic: of ~.ermany. lSourc:e: 
Elec:troa .sue Actuahtis, lo S.pc.-.1111.s- l!#o7l 

fed•al lapublic of c.r-y 

ln 1987, Siemens started mass produCt•on of 1.cs 
lK DlAK at tne Regensburg facility. tne 
Sie•enrPhi.lipa l'legapro1ect, vnicn started in l'ld4, is 

proceeding a• scneduled v1.cn Siemens introducing tne 
hut laboratory umplH of a ~OS -"1 :>R"-'! Lii L9d7. 
Thia device •s schedulea for lllASS ?roduction •t 
laaenabur& in l9il•L :>ie11ens nu 1.nveHed 
appro1ti .. tely S9H m1. 1 lion in tne MegaproJecc vnn 
SllO •illion 1upport from cne Federal ile;>ublic of 

Ceraa.~y :t10 is tr1 for lesearai aad Cecnaoloo. 
j)lU aillion h&a oem apent on the lageasDur& plmt 
and a s1•1lar a.ouot oa a n.ev design c:ntre lll -ic:a. 

Tile .O.'t .iev 1c:e, vam c:oapared to tbe coapaDy '1 

l~ DllAlt, nas quadrup1ee1 atorap capac:i.ty wicn.out nea 
doubllll& tne C:hlp area. Acc:ordllll to si-oa, tn.e laD 
vorw. on tne .tt OilA't u e1tabl111n101 tne bU1c tecn.ao10" 
for h1.aly coaplex QtQS lo&ic c1raaitry for tile 
teleco-ic:atioas aad a"t-ti.oa ayate• of tne lY':IO•. 

P1ull.pa h&a auo been. a.accaH ful in iu part of 
tile lle&apro Jee: t -.nicn. a.a• bem auppon:ed by tne ~tc:n 
Gover,_nt. Tile first fuactiooal a11l11U.c:roa lK SIA!t 
vas produ~d in. .illDe 1987 exactly on aelledule at tne 
Pn.11 is- res ear ell !ac:i.hty i.n. E1.Ddncwm. Tlli.a ia tne 
first device yet pi-ocluced i.a ai.~-tran.autor cdl fall 
CltOS aubaic:roa tec:naoloa tllat u c:laz.ad to eDaure 
proe1uc:t auita1>1lity for battery opei-ated aad nand-neid 
applic:atioos vitll reautaace apllaat racli.at1oa an.ci 
vol cage • pu.es. Tne 2:> ns typi.c:al accesa t1.• u :::ne 
sllortest yet acnieved in tllu tecn.aoloa. Vol.
production of tile SllAK is fores- in mi.d-1989. 
i'!l1hps u ;ilana:.n& to spencl jl,lOU m.lli.on. OD aev 
fac:~liti.es &11cl equipsent 10 Einclnovm, NiJ•&er• ad 
na.Durg for tile fle&aproJeC:t. {llepr 10cecl vitll 
permi.ss ion froa Seaic:onductor latern.atioaal !lapzine, 
February 11110. Copyr1.111't 11011 by Canner• PW>luau:o, 
Co., Des P lai.nes , U. USA) 

~nicn Technical Un1ver•1ty enpged :i.a neural 
c:omput"r ROD 

:ieals at a circus anov ::.ow well tney aaaa1e to 
:iaianc:e a loo' atic:lt on mei.r noaes. Tn.ey a.ave 
learned to co-ordinate every mov-nt vitn a 
c:ountermovement. 

Evea a rooot nu learaed to ao tnu at tne 
iecnnic:al ;k\i.,ersuy ia Garc:n lll& near !lurucn·, more 
accurate.Ly, 1t was tne "spirl.t" of an i.ntell11eo.t 
roooc simulated ay a c:om;>uter tnat manapd to ac:ni.eve 
tnu res-.lt. 

ilesearc:ners nave Deen aDle to follow on tne 
monitor now cne s~mulated rDC>ot gradually solved tile 
cric:i< co i!.eep tne stici!. ia an upri1nt position. 
Pro teas or Klaus Sc:nul ten, fr- tne Muaicn Iec:naic:a1 
L'niversity. wnose team deals witn a<IVanced robot 
a.ntel liien.:e, would l 11te to discover hOV tne robots o; 
tne future can learn au tnose pr•ct:i.cal tn Lii&• tnac 
will one aay mai<e tnea usetul in iDdultry (and in tne 
nooie?) ac:cord111g to tne same princ:iplu aa tnc nuaan 
Drain uses in learning. 

for tnis he nesd• two tn11115: a new type ot 
computer, developed to De similar to tne atruct..re ot 
natural Dra111s - in otner woi-da, ver1.c.able electi-on 
brains·, •nd nev type• of software for auc:n artihc:u• 
brain•. Coapuc:er apec1.alisu, phyti.c:uta, and 
neurologist• all over tne world are oov voi-1t10' oo 
botn of cnue probl.-: amag EDP 1011.clara, tile 
construction and progra-10g of bi-a1n-l11te c:om;>uters 
in wnat u =ailell "neural arc:nitac:ure" u seen as tne 
most lftter .. tlll& taalL for tne future. 

Early in 19d7, nc raurc:n aiDutar 
tte 1nz RiueMul>er in.vi.Ced .. o expert• fro• aro.aad tne 
world to a confid&ntial .. etin& Dar :>a&rbrucw.en to 
ducuu tne future of lleural coaputera. Tne Metini's 
c:onc1.usio1>' five years of funda-tal raearcn vlll 
De necessary to develop basic kn.ovledge, vn1le tne 
development of a pract1culy uaeaole prototype vil• 
require anotner five yaara. 

Dy tnc year 2000, accordin& to enc Saaroi-uci<en 
progno•u, artificial bra111s will be capable among 
ocner tnllli• of understanding lanpiaae and uain1 tnur 
memory as intul1gently and u quici<ly as man. llooots 
vl.l l be a:i le to orient cn ... alva and hnd tneir way 
around tneir environments vitllout coll uion1. 



Schllllen, tile !lunu::i i.ntelll&ence deYdoper, 
vo.ald like to hne suat a coaputer, called a 
czoectia:a. -cilUle t to coa.ti.a.ue n is vork... As ne 
c&11Do: obe&in ooe ln tne FR.;, 11e vill contlnue :us 
raearcn i1a inc tile :; : alng v u1ter sea:s ter in IJroana. 
Illinois, t&llin& aloog •->st of nu l .. assuta11ts fro. 
l;;-·"clling. 

- H -

'Ille cannectioo uc:1une u ,.ro<iuced by cne young 
Thi.nit ins lt&cb Ules corporation in Callli>r id1e, 
iu.sacnll8etts. 'Ille corporation'• founder u 
JO-year-old Daniel Hillis vno discovered a airacle~ 
\lllat teduaical jar con calls a "aass ive paraUel" 
co.poater. this coaputer is funda•ntally different 
fr- coaventional hardware uc.'l•nes; lt u abOllt nal f 
vay batveen (coavenuonal computersi md the coai11g 
artificial brains witll neuru arcnltecture. 

~i!lis • main disc:1very vu tne orpnuac1on ">i 
tile raallltin1 possitnl1t1es for contact lll suc."I a vay 
tDat tDe cOGAection ucnlJle worits vell overaL. de 
auc•eecled in this by llS lll& a second 1:1porcant 
orpnizatiooal principle ->f tne new coaputer vn icn 
besides working lJl ?arallei opens up CDlllpletely nev 
per fDr•nce po ;s ib il uies tnrOllp sel f-organuauon. 

The freedDlll to organue ltseLf, as 1t is nere 
built into a pro1ras1ve com,...ter, v1ll also be a 
fundaaental cnaracterist1: of all progra""' fGr fllture 
neural coaputera. 

Coaputer experts want ;o ••?•rt cne capacity for 
learai.n1 to their fiftn generation computers and 
robot•~ they vii.l vn te no :nore final program. rney 
vill 1ive the computer general rules for 
1elf-or1miza tion and for ie.arn lllg, cney •nl l tell it 
vll&t it aust do in ind1viaual cases, and tnen tney 
will let an objective. ~ver~tn1n, else v1ll ~e left 
to tne autouton. 

Scnulten's baian:in, robot 1::ip1e:aents • &ene:•l 
principle that v1ll be very Slin1h:ant in futu:e ;.;u 
(Mvauced ~ta Process1ni1~ ~e.orn1ng com;iuters •re 
flexible, tney can ac•?t to cnaniln& situations 
wit1100&t bein1 re;irogra1110ed", it u easier to write 
aelf-organi:a:i.n&, le.arn•n& ?rogums tn•r. lt u to 
prosraa current coml"-ters, since at ;>resent ever/ 
detail ... t be co-=1catea ln aavan.:e. 

So Scnul ten's oo Jee t ive u not to develop • rooot 
for a 1pecihed use. lnsteac, :le voula li"e "to learn 
llov to proaram robots so t."lat tney can learn". [!nu 
a.novl•d&el vill tnen later "oe used in a large family 
of rooocs". Scnulten estimates tnat tn1s development 
will tal<e a few years yet. 

The perfor .. nce-oriented computers nov comlllg 
onto tne ur .. et are ":uu11'ely p•r•llel", but•• yet 
c:oae aOWftere neer tne brain'• complexity and 
plasticity. Physicists and neurobiologuu have 
t11uefore been vorkin& in tne ir laboratories on 
natvork• tnat are real Ly • im1lar to nerves, tnat are 
trllly for•d in the 1m.age o t tne bra i.n. 

One further advanca1e of neural computers u cna t 
altno"sn they 1oaet1cie• g1Ve approumace 1nsver1, tney 
&ive them qllicl<ly. !nae is often Detter cnan tne 
perfect aollltion for vnicn :-au nave to va1t much coo 
lon1. (Source~ iUQ!tecn, Septemller/Octooer l'ld7) 

Duerr tuts robot w1tn new luge proces11ng avstem 

Tne first see1ng roooa nave oeen installec in 

the aucomib1le 1ndu1try, vnere tney arc making a very 
cleciaive Contribution CO nu:1Wnu1n& vorKltattons; Ine 
V6 1rey iron cylinder blociu, wugning approx11Utely 
~Ok&, are reaoved 1nd1v1dually from tne so-c•lled 
raca. Ca kuid of parts cage> by rot>ots worung in an 
lll-1econd cycle ana set down on a roller conveyor. 
for thue nandl1ng tat~•. Duerr'• P LOO gantry robot 
1y1tem vas equ&pped witn an ,,,..,. reco,nit1on and 
procu1in1 1y1te11, wnereoy tne ~•mer .. co11munieatu 
witn cne end • f fee tor. 

---------------- ---

1\lo layers of part• vitll t•elva cylillaar b10C11.1 
eacn are •tacked t;.l eacn. r aek vitno.at &!ly div icier 
becveeu cne 1ayers. Firat tile end effector v1tn t11e 
c-ra -ves to the poaltion >Care tne firat cut1111 
11 located·, tile ca.era only piclr.a "P till& haa.ted 
sectioa of an iup fr- the raC", and tile i•p 
recopution 171tea procea1ea the F-1Ctlll"a. lt r•olYe• 
tne picture it nu taken into :?56 x 256 p~ula. Eacb 
pucl u u1ipea one of Ull 1r•1 val"ea. The i•&• 
vith the • u cyl incler boreo u preprosr-d ia tna 
recopition ay1tea, ... icn iavolvaa Cllle difficulty; 
aecall8e of the V-an•p•nt of tbe cyliader bor•, 
tlle Dore axe• 1 u at - aa1le and •p;>ear ia tlla iu1e 
a• eaipaa, vtoi.Cll cnmp •• tlle er-ad po1itioa of 
cne part increues. Cbe bloek• are reliably 
rec~piz.!d0and p•cked up 1n an oblique po1ition of up 
to ) or D • 

""1 additional proaraa u derived from c1ffera1ces 
in 11r1111'tness, uifluencecl oo the one 11aad by tne 
.1snting, out also on cne otner by tne ca1ting 
s..rface, for uaatmce DJ suface rll8t. la tllu cue, 
tne aclvmtages of grey value processu:.1 come full:r to 
tn·< fore. toe •y•t- cm aclapt to ceruua 
env iron•nta '· 1 wu. 

llitt11a .aoout JOO m, the iaap r..::opitioa sy1tem 
recosnues tne cylillclar bores and ou:.er di11tinct 
poincs for deceraU.ing part orientation. t11ea the 
X- and Y-values, as vell a1 tne tippin1 an1le, are 
;>used on as infor-tion to the roooc control a71tea 
so that the robot end effector can -ve over tne 
c:r l lllc!er block. 

tne Z-axi• (vertical 1trokeJ ia coatrollad 
tactilely by a •pring-loaded sy•t-. Fint tna and 
effector ll)ves qu1cKly to tile cylinder block, 1lowini 
a°"'" as it cover• tlle last lUO - to tne vora.piec:a. 
\Onile tne en<i effector seu down, it hr•t backs off, 
tnen releases a liaic svitcn. tnu sy1tem nas proven 
iuel f in practice. It is rel1ab le :..n operation, anc 
until nov it nas tne adVantage.of greater operating 
reli..01lity cnan non-coatact sy1te ... 

If tile cylinder block i• lyia1 at an angle, tne 
fLexio1e end effector adJUStl tO ics position. Ine 
p1cK-up fin1era pull tne blocK to a defined poaition 
witn reapect to cne pic"""P plate. Ila the Z-axia u 
lifted, tne p1c1t-up plate centres iuelf, maklllg it 
poss 1t1le to place tne bioca. dowa oa cne roller 
conveyor, vn1cn carries it avay. 

ln general, tbae 11andlin& ta1k1 involvui, 
ind1v1dual non--cn111ed castm&s are not very 
demanding in ter• of accuracy. Pos iuonin& vit11 in 
2 to J - 11 adequate. 

Since tne rec:opitloa 1y1tea i1 ooly dHiped to 
rec:o111ue cne nole pattern, addit1011al aafaty maa1111"es 
are neceuary to ea11ae that the ead effector vill not 
1elf-.se1crucc if tne recopicioa •Y•tea II•• not 
recosni:i:ed. block, for Ulltance because it i• lyin1 
at too arut an angle. !nerefore, after a layer ot 
vorkp1ece1 nu apparently beea r..,ved, there i1 an 
addit1onal uL cras->und c:neck to cleterallle wnetner a 
cylinder block or other part aay pouioly have been 
left ly10g ln that layer. Only after cnu c:neck 
dou tne end e Hector &a on co r..,ve the ~ ottoa 
layer. 

Tne recosnicion 1v1tea de1crlbed nera nu been 
operati.ng 11nce tne end of lalt year in an automobile 
iactory, providin1 1at11factory parform1nca. Even 
tnou&n tn11 application 1t1ll repruenu a pilot 
project, it still repre1enu an u1encial atep •n tne 
direction of •••in1 robot•. (Source; llHcnine und 
'1enuu,, l June Lllll7) 

Scunt1hc computin& centre in rluddber& 

!ne Jn1ver11ty of lle1delber1 nu &Mounced tne 
crut1on ot an lnterdi1c1plinary Centre tor Scuntiflc 
eo .. put1n11. lt approved, tn• centre 111ll bl'Ul& 1n 
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s.-eral caaputer scienascs co pLn ?<Otessors Ln tne 
•m-t1cs, clleaistry, pnys Lcs and 1>10l<>'1 ..ic~r tments 
.aose research toucnu on .:ompucer-Lntens LVe pr®lu1s. 

Tiie 11111vernty u negotLatLng WLtn lb!! f<>r cne 
use of a vector-processing ad..i-on for tnc ex1stLn& 
I.DK 3090 coaputer. KeLdeloerg 111&tne111&tLcs 
professor W1llL Jiger said tnat :ne centre w1l1 
caacantrate on tne •ppllC•tl\Xl o: ~omputers to 
prob le• sucn aa gene seq .. enc in•, modelling the 
creatioo of gataJU.es, and tne cnea1stry of 
cae ... tiaa. There is already a concentration of 
r•earcbers in Ke1delberg wori<ing 011 stocnasuc 
-tll.-tical modell Ulg. Finding collaoarators m 
caapater acience is a strongly felt 11eed ill tne 
Keidelberg basic scu•11ce deparc1ae11cs Ln part because 
the university has no depar~11t of .:o•puter scumce. 

The lG1vers1ty of i:leLdelber• is trymg to follow 
the ezaaples aet by the Courant institute •n Nev Yori< 
and the lk11vers1ty of Utan, aloeit on a sm.ilier 
scale. Wien Che fou11ding of an interduc1pl1nary 
centre in en u held. rle1ddberg u nel ;nn.- to .:rute 
a trend in FRG institutions tovarc ore-..mg down 
barriers becveea. cne tr~c;.t.i.~n.;u. tt1cuLt1es .. l5ourclll!:. 
~. Val. 329, ~~ ..>ctooer ljo:i 

Computers can reduce nu.::>: er a:: .1.n1.u.aL tes ~s in 
pnaruc:olop 

t11ree research pro1ec:s sponsorec oy tne r.U. 
!t1nistry of Researcn ana tecnnolo~· nave condua"a 
tnat the use of c:ocputers can redu.:e tne nu..,er of 
aciml tests u.seci in tne pna.rmaceut1.:ai industry ~y 
more than one tn1rd. Witn the au: of c01llputerued 
molecular aodelling, exper11oents nave so far 
ayaehesued three 11ruis· (Source' ::11ropean C:te:1ucal 
!!!!!· 19 October li87) 

Pharuc:eutu:al hrms can des16" ;>Rarmaceuucals 
ta have particular effects on enzymes by using 
coaputer technology to identify Wl\Lcn ;>art ot an 
enz,.e .. st be blocked for a given ef tect w1tnout 
unleamina otner, undesua~le reactions. Cocputers 
c:an aU..late cneiuc:al processes sucn as 
eazyme-aubatrate interreActions anC1 software can allow 
sc1entiau to view ~-d<:n.tns ional mole~11les tr0111 any 
angle and to manipulate tnem. <~•tracted from 
Cbea11che Rundacnau, ~ Octoi>er 1987) 

Superconductor researc:n funds 

Superconductor R.6.0 fondini of .,,e rRG government 
will rise to lit 6.5 aull1on in 1~117 veraua 
OM 4.5 a1ll1on in l~nc and OH 2 1111H1on in licl). Tne 
anarp rue in tnis budget u due to tne rapi<I progress 
Ul auparcancluctor performance and tecnnolo,y in recent 
yeara. lo 1976-1984 funding aveuaed 
Dll l aillioa/year and concentrated on bauc: tneory, 
.a1le fund in& i.a now being geared more to tecnnoLogy 
and appl1c:at1ons. Ila auperc:anauc:tor• are developed 
mat per fora at IUgl\er umpeutures, tne patenci.&L 
applications for tnea ex~nd rapidly. Applications 
ruearc:n aov cover a equi.paen: for RaO, data 
praceHing, medical iucing :r.nd di.al"ostics, 
trmapart, mera, and apace and deep •ea ruearcn • 
(Extncted fro• Erd"ol und IConle, Se;item1>er lj!ill 

Car-network protocol 

lloOcrt ao1c:n GmDrl of ~tut:,art, FR~. naa IL6ned 
anotner .. jar licence acreement for tne use of its 
autoaDti.ve networking protocol, Cne Controllei:-llrea
Matvork Protocol. Tnia time ic 11 ~otoroLa Inc.'s 
Ccnava-baaed European operation a; Pn i ! · ;>• o: tn e 
lletllerland• and Intel Corp. nave alrud;: • •&n"~ 
uailar acreementt. Tne c;..~ Protocol. WIHCn ••• 
atrong candidate for t>ecomini a ~uropean t tandJCd for 

d&ta transauslODS 10 cars. u designed far -Ulg 
data OD a car's .. 1t1ple:uo VUUl& •111 tea, aa well as 
for fast transfers a-g real-c1• control ayate• • 
l~lec:tronLCS, ~ Feoruary l9•e) 

QtO 1u,o acn iev-nts .,, P!rallel coaput1D4, 
computer se.:ur1ty 

lD add1t1on ta carrying out iu bu1c ac1enufic 
work, tne Sac: iety far !lat:neaauc:s and Data Process lDg 
(QtD) will strength• ita poait10D aa a aarv1ce centre 
far tne ca-1ty in me u10 aci.entific helas. Ila 
its report on last year'• ac:1entific act:1.v1ty 
Uld1caces, en ere are cnree primary cacegor ies invo1ve11 
ia enese ad<11tiooal aervic:ea: r•eara> teau variting 
OD me design and development of future 
super-c:oaputers; "D1vera1ues tra1J1ing experu on tne 
aesLgn ot very n1gnly 10tegrated c:uc .. na; as well as 
small aad med1u.-•1ze coapaa1es v1sning to exploit tne 
appartun1t1es of inforut1an tecnnology to retai.:i and 
improve tne ir compet1t1venesa. 

tne mast costly of tnese projects is tne 
c:onstruct.1on, t«a1cn i.s already under v4y 1 of •n 
exper.-ntal laboratory for coapletely new cog;iuc.ers 
Wl\Lcn do not carry out one operation atter anotner, 
~ut Ln wnicn n1.111<1rec1s of processors wari. 
s1muLt.neousl.y, in para11e:l, on tne soluc1.oa -:>i nl~•i 
complex tasi<s. tnu laDoratary, vn1c:h until l~oo .01H 
require iavestments of more tnan Dll 11 m1ll10D, is 
~rt of tne "Kign Perforunce CCllllputo.r Center for 
Cocputer-Aiaed tnearetLcal Pny11cs and far 
Supercomputer \lt1ented lnfOl-tlOD fec:nnulogy" ""lCD 
u be1n1 formea by tlle QtD, togetner v1en tne nuclear 
researc:n centre in Juelicn liliAl and toe German 
Electron Syncnotron (DESY), in Ka&Durg. Wn1le tDe 
pnysicuts ia Juehcn will vari. v1tn a n11a-perfaraanc:e 
computer tnat is eaamoaly available an ene market, tne 
QtD •nil try to create tne fauna.t1an tor tne aev 
generation of parallel computers. rnu taai. ran,ea 

.froc:1 tne development of coapletely aev computer 
pragrau \ugoritn•l, ta program languages and 
operation systems, aad to co•pletely new internal 
construction of computers wn1c:n perauts 11ignly C011lp1ea 
tasi.1 to be "l>roit• dawn" aa tnat tney c:an tDen be 
n..ndled :y a few nundred parallel-operatwg 
"su:>-com;iuters", vnoae parual soluti!lns can be JOlOed 
togetner for tne f10al result. 

llnotner G!tO exper.-otal laboratory vent i.ato 
operation on l July 1~117. It deals v1en tne control 
of the funct1oaal capacity of very a1gnly integrated 
(Vi.Sil cn1ps v1cnm cne Joint project "Design of 
lntegrared C1rc:u1ta (El::il", in 111ncn ) ~ profeuor• 
from lo un1vera1t1ea, and S1e11eDa AG are c:a-operating, 
le<I by tne ~D. 

tne pr1111&ry goal of cne EIS project 11 ta train 
anaugl\ experts on tllc du1gn of 1Dtecrated circuits 1.~ 

tne FRG wno can foll- tlle iacernauanal trend covaraa 
t11e plac:eaenc of mare en.an a iu.lllOD c1rcu1ta an a 
tillcon aurrace of Juat l c:a 2• Unul oov over 
2110 c:n ipa nave been planaed and produced v1tn 10 tne 
framevari< of tne cocputer pro1ect. In tn• Vi.Sl 
expcrllRntal laDoratary tneae cn1pa are to be teated 
for un1vera1t1ea in tne future. 

A complete auc:ccu for both pr\Miuc:era and cl ••nt• 
vas tne QtO aucrocomputer centre •11uc:n vaa openecl in 
Sanke Auguttin near Helin on 21 April 1986, wnerc 
owner t and wori.era of amal l and •diura ued C01Dpan iet 
in par ti cu lar receive expert and ob JC Ct ive in foru ti on 
witnout 001'11at1on on tne pruent pas1101litiea 
offered by infor .. t1on tecnnolol)' for tn• aolution of 
tne1r spec1hc operational proole•. th• focus of 
1ccent1on ac tne centre, vn1cn u open to otner crou;i• 
at well, i• a ;ierm.nent inform.ation elll\ioit1on in 
wnicn u? to ~u fil.G and forei&n producer• exrubit tnur 
latest 11Ucrnc:omputer1 an<I most important ~cnap..ter 

pro11rama, 



Of all tile CKD's sctenttftc wor~ tn tnc past 
year, particular attcnttoa ts ~td t.) two projects; 

ta tnc QID llescarcn Center :or lnaovat1vc 
Co.putcr ~1stcu and Tec:nnoloitY \FLR.-it) at acr lin 
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Te dun cal ih 1vcrs tty, a pro JeC t w.as dev .. l,.peG t"r .. 
parallel opcrattng co=puter for tne PRO;..).; progr-tng 
lancuacc to be usec prt::1.1rt•Y tn tnc itc•~ oi 
artificial intcllipnce. iinltile enc art1hctal 
intelligence lanc...age ~lS? - tn wntcn tnc lhttec 
States naa a 2\rycar adv.anca,e - ~RO..;J~ presents tne 
poeal.bilu:y of co-oper:ittng froca the start on .an early 
project of European ortgtn. me parallel operating 
l'IOLOC computer t'OP!:: u ~e:i "'°re uaportant ctven tnat 
ill Japan PIOl..OC has been caosen as tne baste langu.l&e 
for "'fifcn 1me:rac1oa" compute: s~stems. 

The syste= o! ele,tron1.: wr1.c1nb Jn .., c:nLp :.0.1rJ, 
furtller developed o: \}t::> s.: 1ent ts ts. vas f 1rs t ..l I .-L l. 
coui'led wit.., an opcrattonal co:iputer o;ierauon.aL 
syate:a - tne nSZOUU ~sea 1~ all S1e:men5 cam:i~rc14l 

coeputcra - for effecttve access controi, wntcn s:o?s 
even cne .,st sk il Led ''h.~~-..~ r". ~n :.s i'.erm1 :s tnc 
secure idcatificat1on of a.~:n~r1zed ~Om?'J.ter us~rs ..ln 
thcbas1s of so-:::altec: a.s:r.:=:etr1' en,.,,d1n' processes. 
ll1tnout hav tog co re,u cer enc cu~: t<icn u ty o i a 
user uch. time. it alwa:•s ensures tnac no una.utnor 1~er.: 
person gains access co cae co=;>utcr, and en.at enc 
campute:r is \&Sed by aut:tor1:ed tteo;>~c cx.c.Lus1vet~ :or 
tnoac purposes for wrn~n t."lcy are autnorued. tnc 
cbip board supplants tnsccure access control cnrougn 
pusvorcls, as vell as reftned but not cocaay sec ... re 
bU,..trical control tnrougn nandvr1ting, ftngerpr1ncs, 
or voice analysis. (Sourcf!; tecnnoioi!j1e 
llac:nricnccn - Managc...,nt in:orcattonen, !'lo. -59-•ovi 

4 nev grou;> of encre?rene ... rs are ::1.t«tni!j cneir 
aark ia. "S1l 1.con bavar la", tne n.1gn-c.ecnnoiottt 
coamunity around Muntca. !ne C.t?lta• o: FaG's 
aou:thernmst sta:e n.as ~·~~oe an oas1s oi innovation 
in oae of tne wor id 's mos: ..:a"' t •ous soc 1e ties • 

OnlU.e France, ltaly, anc tne ;;K, Whose 
Covernmencs nave been ;>rumoang free,...rotet pol ictes 
for n•l f a decade, tne r:1..; u st i U • cru11gl mg to 
looaeo rucr1ct1ons on ou.s1ness, deregulate U\dustry, 
and ?rODQte tnnovat1on in its C.t?ital :iarKets. ~ttn 

growth nationwide ex,,eccec to slaw co l .5 ;>er cent or 
laa tn;,.s year, the !'!untcn ?nenomcnon u one of enc 
fev br1ant spots in Germany's economic ptcture. 

The benches from Muntcn's !loom, nowevcr, excenc 
far beyond enc city HseL:. tney nave :,rougnt 
move-aver11&e crowt:i no: only co ncaroy towns but also 
to -Ch of aoutncrn rac. 

ilctron &Dd otner startups around !luntcn represent 
• .. Jor .ave by Geruny o~c of dying • ..,kestack 
iiadua tr iH tnto Dev tecnnolog1es, and tney could D • 
the key co enc country'• future econo=ic vitality. 
lluaicn aov boasts a aucro··electroracs tndustry Whoae 
aue •ad SCO?C are unrivaled on cne conttnenc. !ne 
830-year-old city and its environs are name to 
3,000 electronics companies ana 20,vOO software 
acuaears. More cnan LO ,llOO peopl a worx in cne 
aeaicoDductor industry alone, anol ciore cnan nali of 
the 655 ,000 people employed in greater Municn na·1e 
jobs iD n1an-tecn b.cl.!s r•ngrng frOC11 •ero~pace 4nd 
robotic• co telecommunications and b1ocecnnol .. ,y. 

Like its 'ounter;>~'C"ts 1.n ~L11.:on 'f'•L.ey and •~Jn~ 
aostoa'a Route 128, ~unicn's niin-tecn netw~r~ dr•w• 
on a con,entrac1on ot Lead1n..; ·.JnLvers1c1e1 .an:1 
r .. earcn Lftlt1tuce1 ~mL~ =~;~r Lndustr1es. 

f.lectronic1 1ii•nt :iie:uens, ··''""" e'11pl.Jys 
13,200 engrneer1 •nd comp;>C<!r •.:iencuts in i'luni<n, 
l•ld C!\e found.ati.on for ~LLi.con :l.av•r1.• -.men 1.: cioJe~ 
its nuc1qu•rtcrs fror.1 DcrLin afcer :ne ~econ·l World 
War and ba;an com;iucer rne .. r:~ and de·1e1opr.1<!nt in ::ie 
late l95v•. 

,..at sec off -•en'• iuga-ceca u.ploa1oa vas 
t:ie arrival tn tile late l'J70a of a vave of 
US C-jj>&DLCS U&cr CO tap tne Ger- .az-kct, ... Len 
accounts for JO per cent to o.o per ceDt of EuropcvLde 
electronics sales. Li&e an 1.Dcreaauagly powerful 
-gaet, l!lurnc:n naa drawn a secono vave ot auller, 
fast-crowing tJ:i electronic• co•paDiea. ii.one cbe 
recrac arr 1vals arc S..D lticroayate•, VI.St 
Tec:nnolo&J', and 0.Hy S7s teu. 

'Ille influx of .a.ericans turned ltuD1c:n'a 
hi11h-cec:n cn-.tty 1.DCO an 1.Dcuoator for 
entrepreneurs. In add1t100 i:o tne1r 1.DClLAation to 
cae ru&s, cne Americans Drou&JlC expertue in 
financial -Da&e•ot and .. rr.etLDg for faat-arovcn 
coap&nus. 

IO.!ronan encineers nave ofteD Deen f1rat in cne 
lolDoratory :>••t lase co ur&et, wotle tne US ana .;ajj)an 
raced co co-rc:1alize a,.._· cecnooi.ogy. ta toe ~ate 
i1)~s. Siemens researcn.er de1nr1cn ~•icKer GJ.Acovcrec 
and patented cecnnology fo~ creating •eatconductor 
macer 1a1s tnat. in tur:.., 'C!Caae cne bu is for 
aevelo;nng l Li"t-tai.tttn; d1ode1. S1e•a• never usec 
cne cec:nnoloiJ', cnousn, and 10 enc 19i>Oa Japanese ane 
US rescarcners rusned to marr.ec w1cn gallium arsentde 
and ocner proc1uccs based oa iiele&cr's oucovery. 

In cne 1'1ntcn tncubator, Ccruo eagLDeers anc 
mana&ers employed by US c1111paa1es •- firstnan<I a new 
vay of doiag business. Cecun& good ideaa frDll 
la11oratory co ur&ct in FRC u still Dot tnc 
spcecliest proce11, but 1ndu1try leader a and acadea1c 
researc:ners say tecnnology trans fer ha• iajj)roved 
11gn1ficantly in the past five years. Defore tnat, 
professors could not oevelop iadustrul contract• 
v1tnouc untversity peraua LOD, ano even tnn tney 
were cnascised for takia& ti• avay fro. teacnlDg. 
( !::xtracted froa tne 8 February 191lll uauc of aus tness 
lieel< oy s pccial peraus toD, (c) 191lb by llc.Ora::iiti.l, 
IiiC:"l 
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C..\As and !le s;aint developaaen cs 

tn.J11Son of France naa aevelopcd a tecnnoloi)' for 
CaAs monolitnic tC fabr1cauon, tne -1.D eapau11 
being on dtgttal and linear n1gn-1pced devices for 
real-time ngnal process i.ng. tnree datgn approacnes 
nave been useo; custom deaigna, atandard calla and 
gate arrays. tnc baa1c process for di&Ltal ICe 
(i<nown .. IJJC-1) UIH LOD iaplaaUCtOD vith optical 
contact l1cnograpny, but elactroD tleaa tecnDolocy is 

planned for aubaicron dimeasioDs. 4 mixture of 
electron oua duect vritlDg and optical litnograpny 
is uecd for .... c microwave epplicat1oaa. Tbe vork 
nas been carrud out at tne 1-oratoue Catral de 
lecherc:nes de taoruoa - CSF aDd u Dow bel.Dg foU'JVed 
by developaent aDd production at tile Division 
Coapo1aat• KyDrioea ct Kl.crooode• de tao .. oa 
Sea1conducteur •. 

the development of thu Dev •••Lly of vary nign 
frequency devices na1 required ccxuiderable etforc in 
tne area• of tasting and packa&1Dg to avoid 
deterioration of tne electrical parfor-Dcc of tne 
cnip. Exnauacive oa-vafer auto•CLc te1ci11g u ver"/ 
dlfhcult because of tne nian frequency operauon 
auocuted vitn increaatng circuit coaplaxicy. tne 
procedure involvu static teau to extract material 
ano devtce ?aramccers, functional teats at a low 
frequency ( lO Plrb) for electrical sor tin11, and 
<1ynami~ tes cs on cne tiM propagaCLon delay on r I.Di 
otcill•tors •ncl on tne aain c1ynaaic specihcatioaa of 
tne dev1'es on cruical patn. For tnu Masur-nt • 
ouroid microstrip carcl nat been developed tnat 
p~rtor111 up to~ CKz. Ker .. tic ceramic pacxages nave 
oeen developed vicn low insertion lo•••• and good 
erosscalK; tney offer 1ood frequency perfor•nce to 
b G<lz Ian o input/output pacu1eJ •nd to l.) Cd& 
\lb in;iutt output pacw.a1el. 



Defore SGS !hcroeactrorn.:s Sf& \ ltaly i JOU\eCI 
TllC11Uoa Scal.CO!lducteurs \francel, ency ot•rted .. 
five-year £urn.a .:oll.coration for tne .ievclopmcnt oi 
... ltimcgac~t noovolat1lc 111Ci:Nr1es. The vor~ includes 
dcvclopacnt and co111111crc1al1:at1on .,f "-.it ~?.lOM and a 
feas ib il Lty study of tnll? tt?cnnt>Ltl6J .and ~rcn Ltectur~ 
of a lCIK E'.P!lOM. Icc!lnol.,g1.::ai ccvuopuicnt$ envisaged 
include aubaJ.cron dectron !>c.&::i l 1tn<>gr.&pny, 
plaaar1..&at1on .and etcnlng tc~n~1~ue~. new ~mury 
celh, and scif-test1n, str.,cturo?s. \ite;ir1nted witn 
oerm••1oa frma Sem1.:onJu..:.t.:tt tntern..1t1\Jn~1 :'1.J.g.a~1ne 1 
February 1988. Co;>yngnt l'tol! !>y l:anners Puol1snll\g 
Co., Dea Plaines. ll. USAl 

Talung advantage o [ tne .. A-ll.;non O..y•'" Jed1c3 tee1 
to expert ••stem 1 tne Fr .... 1ca .:om;>any A.."1.Al.i\ 
lA.rCDitect..ae, Hetho4s 1 and i\ppl1.:~t1\ln'i in Mv•nced 
ilaca Processing) announcea several produ.:ts intenced 
for uc1~ic1al intell1,cn.:e appl1catlo>ns~ a 1.isp ane1 
Prolog ucn inc, a symool 1.: wor1tstauon, and LL-l.up 
language coprocessors develo;>cd ~~ t!\e LSilL\ 
(Katioaal Institute for !Wsear.:n "n ~t• i'rocessing 
and .luto•c1onl. 

Art1f1c1al intell1.;en'e applications wn1ch 
devour lUles of i..up or i'ro>log need spec1al1~ed 
ncclwarc. Ille Alller1cans dready nave :>y11111011c or 
Explorer. Until now tne i'rencn nave ceen p;at1ently 
avaicing tneir turn. Incy so-ti•s rcfer.ed to tne 
Q1£T (National Centre for !eiecollllllun1cations Studies) 
and CGE (General Electric Company! project, under 
developilCDt in collaboration •H tn a com;>any l<DOWD as 
.\KAIA, vnicn was to lead to a :ucnine for artificial 
intelliiencc applications l~LA). nut tangible 
rcaulca vcrc slugi•Sh. 

The Frencn NIAIA company nas announced tna t tne 
firac European symbolic computer, MAI...., v:ll become 
available durUlg sua=er L9oi. 

Tnanir.s to =croprograccimg ~!.A nu •P*~dic 
accnaniau tnat opt 1mize the •;>pllcatton of tne l.up 
and Prolog symbol1.: lan,uagcs. Inc m<:cn1ne processes 
data by 40-bit vorcb including a descriptor (8 bit• 
are uaed to indicate the wora type). !ne user nas a 
virtual Mmory aaaager wr11cn ontrols a '>70-megabyte 
tlign-apeed diSIL. 

The .. cnine env1roncient was developed in 
C-n-Liap, mainly in tne United States. !'!&ialog, 
the Prolog operating on tne <WICRU\e, u .les1gned to 
interpret Lisp and Prolog. Thus, any l.isp statellll!nt 
caa tie inser~ed into .a ~ 1uog pro11ram. Conversely, 
Haulog can be acccued from a l.u;> pro11ra111. 
Interpreters snd compilers are .av.a1la1>l~ for ootn 
.anguae,e1. 

Thia symbolic computer •• 1110 1nten<1ed to 
bring artificial inte1L111ence tecnn1quca to 
inclu~try. Specifically, tnu step "ill be :ude 
po .. ible tly the avail.lb 11 tty o t a 'J~c. o'·•. mere u 
a cloe• link between the ~up tu,,.s and tile corr of 
tne ayat•• Wllicn aanage» o .. s interrupts. Tne 
activation of• Lup ta'" ;1n1cn monitors a 
uaufacturin1 process can occ .. r les• tnan 
SO aicroeaconda (mill1ontns of .a second .after tne 
uaterrupt. 

Moreover, llALA nu an E.tne~aet-tY?" local area 
aetvork interface <re?; :r, Telnet, FTP). ALt:ioui:i 
MAIA i.t a aingle-uaer m.ac:li.ri~. 1:. wil~ even:.ua!Ly De 
used to service the 1ymtloli- req .. irenients ot several 
vork• tat i<ms. 

The .. cnine .. 1e1 tnree dea•.;atro and independent 
procc11ora. One 11 ded1c•te~ :v v Lrc.uial ~emory 
aanagement and controls tne ex.;nan&~ <>f p&&e• oetween 
Che central umory an11 en~ cllsic. uni.i:. An .... tner 
man•ge• tne bit-:up sc:-een <1,u.1. .. x l,v2 .. pixels). 
f1n .. ~>y, the •Yll!,ol ic pr.>ceu Ln~ m•t (UC~) r"'11 ~up 
and l'roLog pMgr.au. 
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llAIA's central mcaory caa aol4 up to ~o Ill. Tne 
virtual -m•>ry. nowcvcr, u pnya1cally located aa 
"'70-Mt> .iu1t. A mc-ry apac.> retr1cv•r (gart1a11c 
collector) preventa mc.,ry aaturatioo an.i 0~1111ucs 
virtual .. aaoty ...,ageaent, ,..,en ia crucial ia 
arut1cu1 intell111ence apphcatlooa in ,..,en cne 
location ruie ia rarely ooservcd. 

!!Al.A thus seems to be vell-au1tec !or •Jlmllolic 
computUlg. Tnere u a snag: its price. ,..1cn u c:ios .. 
to Fr l!W,OIJU. At• time vaen ii.er1can .. aufacturers 
are lower Ulg tne ir price a - a Symohcs a ya Ce• 
currently costs around fr 300,\lllO - the Frencn symi>oi•c 
computer seems a llttle expensive. llUt tne otter of 
tne .\MAL" firm goes beyoad ttle top range .. chine Just 
stuci .. 4. NI.Ai.\ naa dcsigaee1 tne l'craooal Syia!>olic 
Computer l P:;CJ, a special aeCI won:stat100 for 
artificial intelligence appl1cat1;,na. 

Supplied in the atancard vera10n v1tb l.f-l.iap aac: 
V Proiog, tne i.'SC 11 l utcd ac >.ess tnan F:: iO ,uOu. :t 
snould be noteC tnat tnu .. Clune also includes cne 
l.1spe<11C software development envirooment, ,..1cn 
complies w1cn tne lL-Liap lS.2 apec1f1~at1oas dei1ned 
tly tne lNlllA. 

Finally, AMAL\ ia planning• fa1111ly ot L.E.-Lup 
coprocessors to Ulcrcase cne c ffic1cncy :>:' :..:.-!.up 
language in a1crocoapucers. Tnu u tae Cl.-lilOo c:are1 
faa1ly, ,..,en can be lD•talled ia aa LDK-PC/XT, AT, or 
coapat1ble. 

Tnese car4a, developed under CNET licence, v1ll oe 
avauaoe, e1ur10g aJ.d-l9o7. 

A Frencn coapaay created in 1984, A.'IAlA ia unagee1 
by its founder, Pierre Stepnm. Located ac wyooae and 
Paru, tnu scocl< COllJl9DY vicn a capital of 
Fr 2.) m1ll1on ned a 1986 turnover of Fr 10 •111100. 
Forecasts for 19S7 are Fr 20 aill1oa, ot vnicn 
40 per cent will co.., fro• rescarcn acc1v1cics and 
bU per cent from product sales. A.'IAL\ today tlas 
28 employees. (Source: Zero un J.nfot111&tlque, 
11 l'.ay 1987) 

France reacarcnca JD lCa vitnJ.n ESPRIT Program 

Electrooi' circuit maa>1fac:cur1Dg cecnaiquca nave 
:>ecn improvee1 ceaaelcaaly, tnus pcr1111tting tne 
U\tegrat1on of an ever larger aUllber of dca1gas for ever 
smaller dimensions. Kovcver, certain fac:cor1 1avolvin;; 
specifically the dimcna10a of conaec:c1ona limit tne 
advantges introauced tly 10tegrat100. Stepped-up efrort• 
over tne past several years are a1md at putting 
to11etner vertically Ultegratcd structures, more commonly 
referree1 co aa 10tegrated JD circuit•. Tnu •tnoCI of 
integration offers to• poe111>ility of naving • larger 
nu-er of snorter and -r• reliable 1ncarconacc:t1oas anc 
creating nev ni,n-denaity clevicu, cnua aMUl& it 
poaaitlle to integrate different tectlnolog1ea and 
foact1ooa1 for• oa en• .... support, and cna eaatllca 
ua to loox forvard to nev uaea. 

"tntegrauon in ter• of tnree cl1•a•1oaa coa1uca 
of 1tacKU\& up layers of e11fferent funcciaael foru, :or 
euaple, a sofvare layer, a n ian-voltage 1..ayer, ano 
optoelec cron1c coupler a," explauaed Al.a in ilocne, of 
Tnouon Scmiconducte .. ra (Crenoble). 

Thu company u involved in tvo ESl'llT [E.urope•n 
Strategy Programe for Rcaeercn and Development Ln 
lnfor.,.t1on !ecnnoloal contracts (nua1Der1 14 ane1 2;,~1, 
•~volvLng Lntegrated lD circuits and presented at tne 
tn1rd .;:>PRLI Conference tleld in •ruuela 1n Late 1~110. 

Coner.act L'-, cnrutened "Multilayer tntercoanection of 
Vi.SL", usu tnu tl\ird dimnaion to put togetner 
interconnections oecveen ddferimt level•· Cio .. p1ng c..~ .. 
Plesscy, C<.C (CeneraL Electric Company), aad Telelun~en 
coiap.an1e1 around Thouon, tnu pro;ect 11 umed at 
developing a syst•• of Lnterconnec:t1on1 wnn fo~~ 
coapat1t1le levels u11n1 tna l'OS [•t•l oude 
~emic:onductorl and bipolar aicron .and 1~011.1cron 
tecnn0Lo,1u. 
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Coatract 2.:.; deds w1tn tnoe supoenm?OSlt1on of 
active layera spec1flcally, !l<J:i olevices iuae "P of :>Or 
[s1licoa on inaulator1 on a layer of !!OS circuits 
int~srated into tne silicon suostrate. Cn'11AS.>n 's 
Frencn parmera for tnis project incluaoe tne Clt:;T 
[National Tel.eco-.nications Stua1es Center j, 
(.Grenoble), the U.'Tl (Electronics ana Data i'rocessing 
Tecllnology ~boratoryl, tne CEA (Frcn•n Atomic Uiere..v 
Co,..issioal, IZC-tlRC [~er~l Electric Company - d:irst 
iesearcll Center I, as well as tne un iversitu•s ot 
Callbrid&e and Cork. 

Tbese two projects are a ~rt of tne E:;PRrt 
subprocraa entitled "Hlgn-tecn Mlcroel"!ctronics" wn1cn 
is ai.med at increasing tne conplenty of c1rcu1ts and 
reducin& their diaens 1oas. 

The feasibility studies i:ivolve a I:MOS 
(double-diffusion ltOS) device on solid s1l1con for the 
lower layer and OIDOS/SOl (Com?lementa:; !IOS/S1l1con on 
insulator) for tbe upper layer. Tne prototype will 
bring out tile problem wn1cn uy be raised l>y SOl 
tecllnology as well as tne interconnections oetween tne 
two levela. Tne purpose is to c:nec,. tile tecnnolog1cal 
cboices for a deaonatration circuit in l9o9. 

On cne 11l1con section, wn icn is nalf a :nll 1meter 
tbick, the circuit itself uses only a few microns of 
tnickneas, wnil.e tile "active" layer .a.nd tile rest of tne 
semiconductor serve to support tne software 
function a under good condic:ions. We can tnua env i.sage 
us in& Chia support r.o make several circuit elements 
aeparated fr- eacn otner by an insulati.ng layer. 
independently of ita imponance to lD 10tegration, tne 
SOI teclluoloo aakea it pou ible to a ave on a material 
Wllicll ia relatively eitpens ive to get. 

Startin& vitn a conventional 10te1rated circuit, 
ve cover it vito a sufficiently thick insulating layer, 
then vitb a new aemiconduc:t ;.ng layer nav ing a tnicitnas 
of aaveral microns on Wllicn otner circuit e1.eaenta are 
"proceued". This operation can tneon:tically De 
repeated n tiaea for eacn fun ct iona l type. 

Tile interconnections are made after cne cOC11ponent 
parta nave been defined. Several solutions are 
possible~ eitner tne wells are prepared in cne 
ioaulatina layer and are filled vitn metal Wilen cne 
upper circuit i.I made·, or, under certain conaitions, 
tne nolea are puncned at tne end of tne process. 

Jean-Pierre Colinge, of tne ~ET in Grenoble, 
calla attention to two .. ey points of integration in 

tnree dimen1 ions~ on tne one nana, to increue tne 
semiconductor fil1111 on an insula;ing 1uppor t; on tne 
otner band, to make circuit• on tne upper layer• 
vitnout interfering witn tne good operation of tne 
lower structure• tnat nave already oeen made. 

before bein& able really to make integrated 
circuit• in thrae dimen1ion1, wa must ma11ter tne 
materiala involved in tnHe circuits - seau.eonductors, 
in11ulati111, aetall - and above al1 tneir inurface11; 
semiconductor on insulator, semiconductor on metal, ana 
the other way around. Tne s tudus conducted in tnese 
fields, in particular by tne ~ET and tne Lt:Tl, 
eou1titute tile "br ick1" for tne foundation w icn will 
&Ike it pouible to build tnree-,dimen11onal circuits. 

Tne L.&TI acquired knowledge and tecnnolog1cal 
lr.o_..how io the matter of inter facing eleetrorue and 
optical circuits. The Laboratory combined component• 
of two different recnnologies on one ana tne same 
silicon aubstrate; an optical circuit ll111<ed to 
detection element• and a microelectronic e1reu1t for 
ugnal proceuing. Tne optical circuit cOC11pruH 
micropiidu consuting of silicon nltride \Si.1:1..J 
or doped silica (SiC>z). Tne electronic circuit " 
aeriH of operationd ampllhera oaud on Cl'IOS 
ta cnnolo&Y. 

tne question tnat keeps aany researcners Dusy at 
tn1s t1...,, especially tnose at toe CMiT anD tne l.ETl, 
nas t<> DO v1tn c.ne growtb of toe seaiconc:uctor on 
rnsulacors to mat.e a new layer on wn1cn oc.ner circ:u1u 
will be implantea. 'Ille Norbert Se&arD Center lOiET, 
.;renooleJ ts involved in a procraa navinc to do v1cn 
tne integration of silicon transistors depoa1tea on 
insulating materuls. [bu u the SOI l"S1l1c1um on 
insulator") tecnnolo&y wnicn open• toe way to tne 
construction of s il ic1um l siliconl c:ircuiu 10 c.nree 
diaena ions. 

Tnis tecnnique consuts of aaking a tain layer of 
aonocrys tall ine silicon oa an inaulating auoa crate. 
1\ro methOcls are possible; anneal in& on tae buu of 
amorpnous or polycrystallllle ailicon or epitaxy. Ine 
CllET team, vnicn picked tbe hrat aetnod, developed an 
original 111crofus1oa tec:nnique. Fi.rat of all, a layer 
of polycry11tall10e silicon ia depos1teci 011 insulating 
silica (SiO.,tl-, a luer beaa taen locally fuaea toe 
deposit vnicn is recrystallued in tne form of 
aonoc:rystala. To proc:eaa tne entire plate, ve must 
aveep c.ne entire surface witn tn!IO luer. Prablems can 
ari.se at the pointa of overlap between aucceaaive 
sweeps. 

llecrystall1zation can also be ac:nievea on tne 
Das i.s of silicon Whic:h vu fused by preneatlll& toe 
sui>atrate to l ,100° Celaiua. To do tnat, tile CtlET 
developed a macnllle wnicn permit• tile 
recrystallization of ••11 plates vi.ta a dia...,ter of 
10 cm. To prevent the for.ation of drop• or defects 
of tbe arain Joint type, tbe Norbert Seprd Center 
develope·1 an effective ""'tnod~ it cooauta of etc:ning 
lftto the 1naulatin1 aubatrate a uetwork of bmda vitn 
a vidtn of .. mc:romietera, apac:ed ltll aicroaetera 
apart. On the auoatrate tllus encraved, ve tnen 
deposit a layer of aDout balf a aicron of 
polycryatalhne silicon vnic:n is toen covered vitb 
l .) m of ulicon. Tne defec:ta then are ptnered alone 
tne lengtn of rne l!etwork bancsa and it tnua auffices 
to position tne circuit• in tile llltervah between 
tnue bands. 

Tne LETI acnieved cood reaulta for tne 
monocryatalline layer of 11lic:on on 101ulator; tile 
density of dislocation• was on tne order 107/c:ml. 
Tne quality of tne material enablea ua to contemplate 
tne manufacture of aeveral c:atecoriea of micron:u: or 
1ut1micronic OIOS circuita, in otner vorda, in one and 
tne •a- ti.ny spot to comb10e widely different 
components (trans11tors, detectors, operational 
amplifiers, etc.). 

Jun-Franco•" Rocnette, product aanacer of tne 
IL'icoa11a C01Dpany, speciallzinc in galliua araenide 
tecnnique, auggeats maklll& tne microwave 
lultrani&n-frequenc:yj part of tile rec:e1VJ.D& bead of a 
satellite of gal.lium ar11111ide on 1il1con. Tnu 
company furtnermore developed au ep1tasy proceu by 
maans of molecular Jet or tlltE (Molecular Haa Ep1taicy) 
to enable the gall iua araenide layer to &rOV OD a 
aubatrate. 

To maKe .ID circuit•, ve muat enable a layer of 
insulator to srov on tne seaicoadutor layer ao aa to 
separate botn active layera. ln 1i1icon tecnnoloo, 
en i.I staae does not create any probleu-. it ia 
current practice ta depoa it • layer of 1 ilic:a (Si.02) 
on silicon. ieaearc:nera are tryU\g to Htablun a 
parallel between vnat ia Gone for 1ilic:on and vnat 
could be done for gallium araenide c1rcuita. Until 
recent years, we di~ not yet knov now to do a sood JOb 
in ma1nn& an Lnauht10g layer 1re;1 on &allium araeniaa 
as th ia u currently done in tne caae of • 11 ic:on 
dur lftg tne produc ti or. of 1105 trans LS tor a, Tne team o t 
l'lr. llunoz-Ya~e at !..\AS (Automat100 and Sy1teu 
Analysis l.aboratory), Toulouae, recently aanageJ to 
grow oy epitaxy proce11 calcium fluorida 1naulator on 
gall iu• au enide. 
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Finally we INS t also :u.o.e tne coaduc un, ;iar ts o t 
these circuits, in otner vorc:s, ve must ~r"" ~tai 
on aemconductors. b.j>eriments are oe1ng concu.:ted 
at Grenoble Vlth cobalt s1l1c1<1e on sLll.:on. Ar. 

1-niOD, a 1iailar approacn u oe1ns pursue'1 vitn tne 
epitar/ of rllodium arsenLde conductor on gallLum 
arsenide. 

"Tile tec::in iques show tna t t t u no tr 1v ial tn Lng 
to -Ile several levels," adlllttted !1r. ben Sanei, of 
tne ~rmoble QolET. "lll.gn t now, tne stud Les are 
concentrated primarily on materials. but," adds 
!tr. la Sahel, "the material proo!e• is .. en less 
i•portallt tllan the tec:nnologLcal problem, pertaining 
to cne circuit aaaufac:tur 1.."tg processes, >111icn vould 
account for 80 per cen: of tne work on lD circuits. 
Obce tbe -terial prct.lems nave been solved, tne 
technology increases tne costs ano redUces tne 
output. 11esides, it is llOt certai.n tnat 
tllree-1iae11Sional integration aair.es Lt P'15Sible to 
gaLn in ter• of density because Lt u necessary to 
provide cne place for punching the holes tnat will be 
used for tbe interconnect ions." 

Tile ESPlllT t'ro1ect u •i-d at DuLld1ng a 
JD cneckout circ.:i.t of tne "sOl MezzanLne Gate Array" 
type. It consists of placing, m solid silicon, tne 
output power c1rcii1ts vn1cn vill :ie made in me l..Dt!O:i 
technology Gld an upper layer of QtolS/SOl, 
constituting tne pred1f fused nardvare control circuit 
(pee cray). T"ne SOl zone is sn1fted LD "aezzanLne" 
fasn ion, v1ch res pee::: to tne power zone. A prototype 
of such a circuit, scne<111ied tor l~o7, snould 
de111111strat~ the feasioil1ty of lD integration and w~ll 
allte it poa1i!)le to contemplate a potenc1al follo~p 
between 1987 and 1988. 

Tile aezzan ine-style arrangement 1U1tes Lt possible 
rather easily to 1olve tne prooie= of neat 
diuipation. As a matter of tact, wnen many circuits 
are aqueued into a smll volau, Lt generates peat. 
It is gmerall; agreed tnat neat dusi.patLon must not 
exceed l W per oox. "ln a JO cLrcu1t, we •nll tr~ co 
put tbe power circuits (vnLcn generate most neat 
eaer&Y) in the mass of tne cn1p, tn otner words, tne 
lover layer, 11nlr.ed co tne box-, tne latter can 
contain the radiators to evacuate surplt.1s neat," 
eaplaina A. llocne. The soft.,are and memory circuits, 
Which di.la1pate less tnan tne control portion, can 
vimout any inconvenience be placed 1n tne 
inter•diate layers. 

Thue studies promote progress in tne devel:>poie."lt 
of aicroelectronics. We tnus expect tnat tne SOl 
atructurea will increase not only tne degree of 
iategr~tion of components but also tne operating 1peed 
of c:ne circuits., indeed, tne surtaces of tne 
junction• and usoi:iated capacu1es are 11ini11ized w1tn 
r .. pect to c:1rcuit1 on solid iilicon. Tne ~Cil 

(Cea tr al lluearcn Laboratory) of Tnouon, in 
collaboration with L£Tl, u studying new SOI 
atructurea - called 507. ("Sil iron On Zuconia") -
vt11cn. •• iaaulating sub1trate, ase a s tat11lized 
&ucoo cryatal and a tnin layer of ailica. 

la addition to tne progreu w1uc:n tnese acudies 
produce in the development ot 111cro-electroni~•. tne 
lD tacnnology anould make parallu computation and i~• 
ap;>licationa, e1pe1aally 1Lgnal proc:esainii, acc:euible 
to aic:roproc:eaaora. T:ie JD circuits could constitute 
rul c:oaplece electronic syateu. (Source; 
Klcro-sp temea, June 198 7) 

France'• VllSlC program to acnuve l.2S-mLcr:>n 
tecnnology 

Tne VllSlC progum (Very-rtJ.gn-Spee<I Integrate<! 
Circuitl) of cne Pentagon waA launc:ned LR 19«10; it 
VII dUiiJ\ed to prov1<1e a te:nno~ogy !:>r :11us1le 
guidance, weapon 1yste..a and electronic: warfare. It 
11 a tnree-pnue program involving nine contractors 

durLD, l'nase U, ..t\LCD lUteCl b -tllS.. Sill 
contractors during Pnue l (llooeyvell, duoies, IA~. 
Texas lnstruae:>O:S, nw Gld 11'.estLnOtOUSe), froa 11111 to 
19114; ano tnree (Honeywell, !AH, TaiO) durLng Pnue •• 
tne current pnase, to be c•pleted m 1911'1. 

ln l911J, wnm Cl:e frmcn VllSIC progr- vu 
laU11cnee1, it vas out of tile queat1on mat circuits 
under cleveloi-ent ill tile lkute11 States sl!oould De 
offered .Jutside tile U1uted States. 'let, tne Frencn 
VllSlC prograa still benefited fr• tile Lnltial pnase 
of tne US progr-, as a- el-ate of tile latter 
seeped Lnto tile pm lie doeain. 

Tile. objective of the Frencn progr- vu therefore 
clearly detULed~ to - circuits siailar to cnoae 
•de in Phase l of tile US progr-. i.e. to a CD ieve 
l.ZS-.m.cron tecnnology 2-3 years after US circuits. 
Tile on1ect1ve beLng defined, tne -terial content of 
the VllSlC progra• u vell u its lengtn were perfectly 
Geteraiaed: tne last co..ic.eats vill De -cie d11rLDi 
1~11. 

·rae orientation of tDe scuoie• ia cleu-cut: 
sipal processing cuc11iu -t be Nnufactureo Detter 
today cnan yesterday, and better to-rrov tnan 
yesterday. "Today" •aaa me 2-.i.cron tec:naology 
vn1cn frmdl contractor• nave already aCllieved. tllu 
leadin&-ed,e electrODics - aaus called oecause it vill 
be used on torpedoes, smars aad on-board raoars - u 
cnaracterued by a aaall volua, lov electric e-er, a 
nign input rate (a fev million bita per aec:..nd) and • 
very nign c-putLn& =ate (-uured in gi.ga~lop•). 
Very-large-scale intearatioo ia a .. ~t. but it can 11se 
exatLng resources: i:AD aad. c:o-rcial testing tools. 

Tile goal of tne Frasch VilSIC program vu to 
Lntegrata 10,000-30,UOO gates per circuit. ~ign 

ti•s are relatively n ign. la addition, because tney 
are military system1, VllSlCa are proouced in aaall 
quantities (all tne smaller u tne degree of 
LDtegratioo u hLFer), so•tnLng to wnicn LC 
manufacturers are not uaed, as they favour maaa 
production to aaalr.e tneir iavutments pay. 

Tne oo ject of tne VHS lC progr- 11 to give to tae 
frencn Lndustry tne aeaas to des;.gn and pr-'dUCe 
s 1gnu-process 1ng aaca ines us LDC the •n • aodera 
tecnnologies for hignly-Lntegrated digital circuits. 
because syscema arc the main concern, tile prime 
contractors are equipment manufacturera. lncleed, 
aysteu a1.1st receive tile benefits of t~chnological 
dl!Velopments aa aoon u poau.11le, and tlle apecihc 
needs of tne military (workLDg env irna•nt, 
self-testmg capability, etc.) muat oe coosidercd. 

Tne contractors of tne VdSlC progr .. •tarted by 
tryL.Dg to provide equ1punt desipen vitn liDrarias 
of basic function cella together v1tll t11eir assembly 
rulea ·, tney also iaplc-ted CAD ruourc:u (aaalya 11, 
design, sLmUlation) adequate to •et the VllSIC proaram 
raquireaent• for all level• of srcnitacture. 

Tne VHSIC progr- hLnpa around tnrec croupa of 
aanufacturers~ tne CETS (Signal-Proc .. aL.Dg ~tudy 
Gr.,..p) and tne CCIC ( QIOS Coapoamt1 for lad10 
Co.ia.nicatione) rely Oil CKOS tac:naolo11; tile errs 
(Signal-Procua LDI Worlr.Lng Group) rel iH on bipolar 
technolo11. 

Tnc C£TS C:OHllU of £SD (Sarp-DaHault 
Electronics), O::flA (European Company for Aided 
lngincer i.ng Tec:na1quH ), a 1ub11dury of Tnocuon/CSEE 
(Signals and Electric: Pro1acta Company), ud TIT 
(Radio and Telepnona telec:o_,n1c:ation1) for tn• 
atudies, plua Tnomaon S.111conduc:~ora for tne ailic:oo 
foundry, witn !!SH (Ha tr a-Harr u Semic:onductoral as an 
alternate aourc:e. Tne ccac L.Dclude1 TIT and 
rnomaon-DTC. Finally, tne leader of tne GTT:> 11 none 
otner tnan Tnocuon-CSF (Detection, Control and 
Coamun.cat1on Syste11a orancn). 



The CEi.All ~Aruaent ~lectr'XlL.:s O::entrel u 
reaponsi.Dle for tne cnaracternauon ot tne prooucts 
-factured. Sc.te hnancLng c;irrentl!' a.,....ts to 
Fr llO millio1&. ll&nufact11rcrs vLH spenc at least as 
-c:e for tbc ir develo~ts. ( E.1ttracted tcoa 
ElectrCllLLquc lndustrLCll.e, l S..pccomer 1'1:;1) 

France applies parallel process i.ng to Ai: L!Yfe 
SyntllUU 

To uacrease c:-putcr perforaance, aall11fac:t..rcrs 
Doe t11ouant of a••-lu:& several processor• c:apai»le 
of operati.n& si-ltaneously, Lil puallel. Today, 
tb•c ardutectura, Vlletllcr of tne p1pel1.Ded, vector 
or llypercubc type, are full us tered. tlowevcr, tne 1r 
use is llOt alvaya optiaue.s. Ille software used .. st 
mere fore express tile parallel ua Lanerent i.n 
appticat101L• ar:d tnue peraLt tne ver.t1catioa of 
PEVC:as c01Lc:urruce, as vett as co-1catLoa md 
•JlldlrmuatiOll a_, processes. 

In additiOll to c.1ttms u1as o ~ tn.z tradLtLOllal 
progr~n& lansuazes, new lan111a~es and operuiag 
eyate .. more •~ital»le for parallel processLni are 
appeari.n,. Finally, t.ne union of parallel processi.ng 
and artificial i.ntellLgence snouid lll&ite Lt possLble 
t.o approlli .. te tile 11erfor1Unce oi tile nuaaan OUl.D. 

A ut101Lal program called cl lpr.lllouncec 
"C cutie"), "Co~peratLon C.mcurrence and 
C-.0.ic:atioa", launcnea Ul l!tciJ vLt.n t.ne support oi 
me Data Process in& I.Geney and tt\e S.uonal O::enter 
for Teleco-icauons Stua1cs (Cit;';) and neadec oy 
Jea~Pierre Ver jue (II.ISA [Institute for Researcn 1n 
Data Proca~ in& &lld bndoa Systems i, Ranes) LS 
entir~ly devoted to undersundLng t.ne conce;it of 
parallel i.aa. It. cons u ts of aoou t ou teams 1n 
France, rcpreaentin& about 300 computer scLentLsts. 
cl i.a orpnued around hve poles: pacai.lel 
arcbitecturu~ aetvoritts .nd distributed system·, 
distributed and parai~el algor LC:u:is; '.anguaies; 
scU1Lt1cs and verification. 

"It vu in t~e held of dutrLouted aigorLtnms 
tll&t tllC CJ prosru tOOo< LtS fLtst lllitLatLve, late 
in 1983, Wl\m it created tne .\tlas project (C. Jard, 
CNET)," J.-P. VcrJus aade.i. "Atlas u an no1DOgeneo .. s 
catalo1 of validated distrib .. ted •lgont.'>u." .\ 
nllllliler of parallel prograci:11ng lanil"ages are beLng 
developed in the context oi .:.tlas. :nese are tne 
ao-called async:nronous lang..ages, suc:n as Ada, CS?, 
Estelle; l.Cl (IRISA)·, Occam (t...;l [Grenoole Dua 
Proceuin& Eftgineerin& Laboratary}J. 

Kany of tne applicauons considered for parallel 
proce•• LD& arc -re or less related to ar ti hcLa l 
intell1&ence. J.-P. Fi.ger (Cap SogetL) mentioned Ln 
partic.,lar tile co•prenension of naturAl l&nP1•1e• in 
real ti•. 

lascarc:ller• are tncrefore particularly 
iotcratcd io adaptLn& arti hcLal i.ntcll 1&encc 
lan&u&IH, •uc:n as I.Ls? and Pro log, for .ae VL tn 
parallel proccu in&. Ila u known, tn& ESPRIT 
(European StrategLc Programs for Researc:n and 
Development in Infor .. tLon Tecnnolo&Yl progr~ 
No. 302 deal •pecLfLcally VLtn I.up. 

Tnere already exut several parallel 
lo&ic-prosr...u.n& lani"•&e• more or less related to 
Prolo1; in partic.,lar, Parlo& (11upired Dy CCSl, 
Concurrent Prolo&, C~C, P-Prolog, Delta Prolog 
(in.pi red by CSPJ, etc:. 

At tnc OfET in i..nn1on, Suge aourga"lt and nu 
tea• are •tudying tnu proole111 as well as tl\e 
development of a nyperc'-lbe-ty?e mu•tLproceuor 
UCftlllC, bHed on the odv•N (!'lotorola) 
aicroprocca•or, to fur. tnu ;>ara.lel Prolog 
lanauase. They are now ""'"' in.o 1 Lmulation1 on 
IJtH lOol and :oiacPlu• cor.iputer1. 
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l'louloud llnaroune lQli:.1 X-aioal au LdC1Lt1fled 
several vays to adapt Proloa for parallel proccas lllg. 

ln adGLt1on to art.1fic1at 111tellL&ence 
apphcauoas, ~1cn require larse proceaa 1.D5 
capac1tLes, one of tile pruac1pal l&Sa of parallel 
ucnllles a iaa&e aptnau; Lt require• a nuge 
n.-cr of operat1oas, especially Vila 1t -.t be 
acn1eved fractically 111 real ti•, e.g. for 
c-putcrued .an1-u01L. 

Very nian quality i•p•, anowi.n& tile rehef, 
mad-, 11gnts, reflec:ima oa •ari- type9 of 
.. ter.iala (opaque, trana119rmt, •-tn, roup, et.c.) 
and mapes (cube, apnere, .:yl LAGer, plaAC, etc.) arc 
obta111ed by a tecnnique called •ray trac1111•. 

a.y-crac1a& alpr1tn• cu be -Hively 
parailelued, as enc c-putctlOll of ucn pixel oi me 
screm on .cicn enc i.Mge of tne scene u pro1cctea 
can be coasiderec to be an indcpeaamt process. tne 
-re trad1tLooat -t.bocl to parallalille ray-crac1a1 
coausu in as•1sni.ns a ray-crce to cacn processor, 
i.e. one p1ul to ucn el-tary processor. 

An !IJ.'til (!lultiple laatruct1- i.altiple Daa 
Streaai nardvare ardl1tect...re can mere fore be 
Laple-Qted. Tbu is waat vu cloae v1tn t.ne 
Cruc.al-TPX .. 1nproceasor .. cnlllc (TPX steads for 
"Parallel PLxe l Process lll&"l, "11llcD was developed Dy 
tile Jolllt Cmter for tile Study of •r-dc:ut1ag and 
Teleco-.n1cations (CCETT) IJl Rmou. 

Various -ch&11is• are used to iapl-nt tbis 
parallela•~ data dupl1canoa, tu& datrllluti.Oll, :»us 
snarl.D&· to perou.t easy impl-atation of tne 
ray-c.rsc1.D& appl1cat101L, Cristal-l'Pl u -=1u1ppeo v1tll 
aaulticasi. mnLtors. Tile function• provided aue 1t 
poss Lble for tne app11cauoa aoftvarc to carry out 
data transfers aaon& taslU, to protect rcso..rcu, 
count t.L-, etc., aad to carry out cat.a tranafers 
among processors. 

!lev LU&e SJ'lltllUU a'.iorit.b• allow data 

dutr1!iuuoo. For tllu, cne tnree-dimna1oaa1 space 
coatal.DLn& me scme i• part1t101Lcd LDto 
paralleleii'1ped1c "boxe1". i:.ac:n box i• dcscribci, tn"s 
provid:.ng a clat&1ue tnat is dutruiuted •mans tlle 
var10us processors. Eacn processor contal.Ds oaly tne 
da u concern La& CllLC zone LA me •pace, an~ 1 t 1s 
pos1Lble to detect very fast vnat object LI lncated on 
t.ne ,.atn of a ray and in vnat zooc ~puutioa1 v1ll 
11ave to be perfor•d· tne co•putin& t~• i• mm no 
loa&er a function of the coaplcuty of me acenc. 
Anotl\er ucnlfte u currmtly bcill& developed at CCETI 
to Lapt .. nt thu type of al111r1tn•: tile Crut.al-U!Z 
(UTZ·. ~e Proccssi.A11, liut). 

Otncr laboratoriu au atudy1n1 now to 
parallcluc ray-traclll&· Al pramt, ill parucular 
tna PSTI-IllRIA (buooal lutitute for lascarcn oa 
!lat.a Proceuin& end Auto .. ti-I 111 Sopn:i.a ADtipoli•, 
H well as tna Sipala aad Syete• LaDoratory (l..o\:iS't) 
1a llice. tne latter nu daa1pad me Opeila 
-ltiproca1or ucnl.Dc, vn1c:n can operate lll tv(' 
different 90de•, botll suitable for ray-cracia1: SIMD 
(Slllil• lnstruction Mllltipla !lat.a) 8114 SitlD (Slllil• 
Prosr .. llult1ple Data). <Extracted fr
IUcro-SyatHU. 1 S.ptHDU 19a7> 

2~0 1nlob1t DllNI 

Do not fall ban Uld~ u tne a 1opn of tnc Cl>i 
semLconduc:tor Lndustry. It u true tnat ac present 
tney foll- cne Wcatern countries ualftg devi11oped 
ccc11nolo11 at a distance of a fev year•, but tne 1oa. 
u a ,radual Lncra••e Ln e•ement denuty. Tncir 
2~11 lnlobLt DINI atore ha• been ude in tnL• sp1rLt; 
ency would li1te to begin us• product1on of it in 111u1 



in £rfurt. AC present enere u series -ufacture of 
64 kilobit etorn at VEii lto11Dl.llat !hllroelff.traau •• 
AcccrdUlf to J.11.fcr•tioa oiltal.lled at the i.ei~i' tau 
it ia iaot iapouible tnat a -saoit dyn-ic ii.Alt store 
vill l>e •de i.b tile COi before enc cn4 of ene dcca:te. 
(Source: C:O..putervorld/Szaaitastecnnika, No. lo, 
12 .lupt 1917) 

HCIDf loaf electraaics marllet 
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A& ebetlllere l.ll i\aia, the cle~trOG1cs l.lldustry 1.11 

lion& llollf bu crown rapidly in recent years. beco•ing 
• •••ti.al U1.p-e•llent in cne terricory 's owcrall aia 
of ezportll. Last year, clectroaics aanufacturers 
acc-tecl foe al80S t ?: per cent of iloa& M>n& 's 
oorereeas sales, vnictt totalled ~lU bill100. 

.. t tile future for doa, !Cong's sec::oad-Largest 
inQiatry is GOY uncertain, Lorcin& soae entrepreieurs 
to adopt nev stratesics to oe c-peutive -

£lectrC1D1C::S aanufact11rers oow appear trappood 
beDJeeD tile 1ianu of .\s ia - :ioutn Korea and Ta iv.-. -
ad tile vould-lle 1i.r.;s - ~.alaysia, Tnaumd and 
otllera. 

'Iitpt-tisted business tracit1'1Cls and officnl 
laiaeea-feire are eapected to lua1t oarLicipat•oa in 
aemi.cGDcluctcrs, ene cuttia& edfe of vorlclv1de 
electrGDic::s, because productioo is eapenaive aad 
depends oa tall breaa and iaceauves tne Gcwernamt 
vill iaot &r .. t, industry officials say. 

£yen if lloaa "-& ven to lle&ih eapor;ia& 
eai.coacluctor• tomorrow, it would ;irobably l>e locked 
out of .arileu that could use tiles. tne .arir.ets are 
ill key electrllllic• centres lLir.e Japan aad South Korea, 
..etic:IS -e me••- items anc are pcotective at their 
bom ucluatriea, businessaen said. 

Also -•ettlin& is the predictioa that a 
COlltiiauoua flOY of the old iloa& 1tOJn1 s tandbl', cneap 
it•• aueb u "jUllll" radios tnat can be sold ia lar1e 
Yol.-a, will be killed by n i1n labour costs, vicn enc 
bu.s Ulesa 10101 to loYer-co .. t procwcus in Cn ina, 
Indonesia and n.a1land. 

ElectrGG1ce catrepreieurs in ttoa• Koa..i, known foe 
tncir flex1oility, nave set to carvin1 out a ncv role 
for tlle•elvea to reaain in o..siness. 

lo tnc ni&n tecn arena, international 
aeaicOllductor coapanu!s su;n as ~torola and SprafUe 
of the IDited Sta tu plan ... 1or rlon1 !Con& invea~t•, 
p1ckih& up tee local slacl<. 

lll»torola ScmcODdUctor s Hon& l(oo& Ltd., an ara of 
tbc US &iaat, vill eooa baf1n dHlfl\Ulf aad aH..Oluaf 
llltasracad circuita fro• 1 ihcon va iera. (Extracted 
fro. laternatioaal Herald tribune, l) December 1987) 

leflllDlRf in Septaa11er, a new BG-ilun1ar1an •1xad 
caterpria• will be11n oparation in budapa1t - tne 
Ktt ltft [Krt l.iaitad i:.iao1l1ty Coaapann. Tne hrst 
tvo of the tnree lattcrt stand for tne !tusaertecnnii<• 
ltuaaove tkcaet [ lns tru:oent recnnolo11 Small 
Co-oparativel. the tnir.l :cttcr refer• to tnc Tec>i01pc• 
C:.OH; tney are prc.vL<Hng .. 11 ?er cent aacn of tnc base 
capital and technova .ind >.rte• wil; oe tneir partner• 
to a •U1or extent. 

The !ITT came into be in~ u a ruul: of variout 
aspiration•. One wu tn.it tne ~n•:~-nt Tccnnoloi;y 
Su 1 l Co-vpara t ivc nad alre.d·1 .ia incd 10• 1111pcr unce 
in tnc aru of vcndin, C.WICA:-1 syttcftll, :>ut tne 
constantly Lncraasini d~:oestie needs &raduaLly 

cacecded tac a04uu1t1oa poeai111l1t1u • .iaocner vaa 
that of tne cn1ef autbKity. for a la& t1• tnc 
ltJ.11.utry of lnduatry nu b- acCll.lllS paaa 101l1t1es 
for tecnnoloa n- and -· t1c co-or.Unation of 
c-puterued denp and -facturc, and finally tnc 
foreip aspiratioc - Tebiapex, a aipi.flcaat "4tatcr11 
European veador of CAD ayete•, indicated to tnc 
lhl'utry of lncuatry i.ca illclinatiOll to found a a1aeo 
eater pr ue for tll u purpoee in llunsary. 

Earlier Tebi.apea rcpra-tetl c.\D<ty, but ia 
acc«Claace vim aa •cr-t •de vi.tn lutru-t 
°fedlnolo11 tney obtained tbc r1pt to represent 
l'C-Oraft tn 1..9 rear •d ao tne !ITT ltft can be&in its 
operaci- .,,en tile best CAD ayat-. 'Iba !ITT Lft. sales 
rcceL~s plm for me first 12 -tn• u for 
W<.1 aillioa forUl.ts and tlurua& mu ti• ency vo .. lc 
lac to ooublc tlle base capital of nai.f a ailL1oa 
Dcutscn -ru. (Source: Coaeitervorldl 
Saaa1tastecncllla, llo. lb, 12 Au&"•t 19i7) 

Fr- tnc YlCVpouat of tac deYclopaent ot do•stic: 
inaustry - especially tile -cn111e industry -
eacrao•cinary ai1111hcaace c.an oe attruiuceca to me 
federauoa wn1cn naa bcea pat toptner by eipt 
10sutllci0Ds oeloa&ih& to var1oua aU1utries aa4 c::uef 
auenor1ties after mntna of preparatory aiad 
narmnialllf dUa&aa lOlla orpAue4 and led by tile 
!llllister of Industry. tac aaac of tile nc-J u1oc1ac101l 
11 tne !lanufacturlllf Allto-tiOll laaearctt and 
Development Society and it.a •mer• are tile llunstr;; 
of ladustry, tbc llUdapcst Tecno:i.cal U..:i.veraity la~}, 
tbe !!TA (lhm&arl.all Academy oi Scinccai C:O.puter 
'tacnaoloa aod Allto-tioo. laaurcn lutitlltc 
(SZT.VJC.ll, the Ceatral Pa,.ica laaearcn Institute, tne 
'fecnnova iadustrial Oevelopsot •anll, V1deotOll, tne 
Coaputer Tecnaoloa ApplicatiOll& Elltcrpriae aiad cae 
C.epel wor1ts lacaustrial Center (the .. /6 prosraa 
office). 

Tile aasociat100 v1ll aid iaduatrial applicatioaa 
of a.IJ/CNI vltn tnc COllcencrated and co-ordinated use 
of 40-scic ruources. lt v1ll create dcveloi-eotal 
and intesrated dHifQinf'1Allufaccur1Af aodel ay•te• 
for developaeatal alld productlOll pur~ca, lllcludin& 
tboae br1011a1 direct iaciuatriai profit, -.1.cn are 
coapat1Dlc v1en iaternatioaa1 ataodaroa. le v1U ••• 
to it tnat tnc raurcn and development r•ulta 
acnieved in tnc courac of operat1n1 the -del aya tau 
are movn and used ia pr.actice, primarily ill 
incauatry. ln tne -1 eyatc• to oe create.! tncy 
v1ll try out and teat c:oe dOIManc devcioi-eotal 
raulta acnievcd and tne nardvare aacs aoftvarc tools 
acquired fro• abroad. Tac uaociaciaa vill -· 
rcco~nclatioo• for lllduatr:ial applicatiOlla COllllcctcd 
vi tn CJcD/CAM ayat•• offerw& var1.- aoluuODa cd 
v1ll cake care of "tccno1cal -aap•nt" tasks vnen 
aucn llldu•trial •yacc• are act up. lt will o::poiae 
the taacn1111 of CJcD/CNI Mtnada and create COlldiuooa 
for tnu. 

Tne •••r• of tllc &Hoc1at10D viH study 
available prosr- pac&afU ia enc CAD/CAM area and if 
tney rcco-cnd tnc ir uee tney v1ll create coadic~oa• 
for puctin1 thea to vori<. Tncy will also Jud&• 
sy1tam developed cloMatically. Oft enc baa is of 
contract• • ill'•d 111tn tne cu•to•r tncy v:i.11 dc••fll 
CJJ:>/~ syst•• aatufyin& c:ne aaeda of otncr areas 
and help ;Nt thea to uac. 

\htnin tne fr-wor~ of tne C/IJ ... nutac:urini 
aucou~ion OUFT [liational 1t1c1u1.-bn&• ilcaearcn anc 
Deve.opaicnt Plan: prosr- tnc K1nutry of tnduscry 
wil • use central iaed tecnnical devcLopccnt :1>nd1 to 
ti.nanee nariJwarc and oaa1.c •o:tware toaL1 for two 

lllOGC• tystcma. Accord1111 to tn• prcl11nnary contracts 
tne D1>C&;>cst TacnnicaL linivcr11cy will i•t 
DO.> •1LL1on forints 11>pporc to purc:nase equipment and 
L) :u ~ ~ 1.on !or in Ci for O?C rat Ln' • •;>en••• eor en. 
C>.Ol;CA.'1 syste• to be crea:ed. 1"ne !'Ir>. ~.I.TM~ will iec 
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00.S llilli- forinu for the model system to be set u;> 
at tile lellde Street 11.udquar tcrs. Aitcr coaplcuon or 
tn.e iava~u, t111.1cn bavc no return payar.it 
obh.pti-, tile racarcn. and development tools vtll 
be~ tn.• property of the bencitct.artes lll.'tE and ~rA 
SZT.ll.U. 

Accord in& to the asrceiaeat tne -mocrs 0 t enc 
aeeoc1etioa arc obl1scd to c•ve prtortty to tnc orders 
of iDduattial atcrprucs~ in t•Hs resar4 tne 
lliaiatry of la*1try .. i.nta111s tnc r1&bt to duposc of 
tile uaeta. A definite pcrcenta&e of tnc iaco• 
coaill& fr- ••le of software development results •ut 
be paid to tbc central tccnn1cal development tua4 ot 
tile lliaiatry of Ia•stry and tDc accouat of tn.e 
G/6 proF•· Ille ••crs of tne soc:tety v1ll taforci 
ODC aaotllcr about eoftvarc dcvelopocnt ellper tences an4 
ruulu ad tta•fcr enesc rcs11lts to one another 
vitllill aac fr-orll. of •oec1al coatrac:ts. rne 
operator• arc rapoD•tblc for the securtty of prosraas 
iaecallcd ill tile •dcl •yst••· Owllcrsntp n.,.ts 
~ccced vim •oftvarc pr~ct• - pouas ton., use and 
diepmicioa. - are rc1ulatca as part of t."lc •.,crsn1p 
~cract. 

Otllcrvuc tbc •oci.cty only co-ordiaatu 
.. rkccia.1 - tbc rcccipc• tncrcfr- and cne profit or 
loe• smcratcd - i.a enc risk of enc vcnoiac •milers. 
(Source: ~tcrvorld/S:tamttastcc:nnt1ta, !lo. 9, 
6 !lay 1987 

osramE: .., inforut1cs netvor1t for rescarcn 

~ 

tile project OSI:lmE (open •ystc• 111tcrcoancct1on 
oa. 8D lcalian ncteroseaou• 4ata netvorlti vn1cn is 
ai•d at d..,clopill& a variepted tnforuucs nccvnck 
of ~putcr• of different ..-cs located lD 
uaivcraiti.u aAd Icalun racarcn centres, nu 
rccea.tly concluded it• first pnasc, 1tnn•-n as lntertcst. 

!be OSllmE pro1ra- nas Ileen promoted over the 
lut fcv :rear• by ala (tbc liat1onal ltescarcn Council) 
and atruated for eucut1oa to tnc CNUCE institute of 
Pisa vllicn aeenually carr 1es out rcscarc.'> in tne 
••ctor of ~putcr accvor&s. lleJor tatcrnatioaal 
coaputer fir•, auCll as Dtaical Equtpmcnt, rioncyvcll 
llull, Illlt, 01 i.vctti and ltal tan &roups SlP and l"ccncl 
of llI, arc also acu.vely collaboranns \n enc project. 

tile Cft, tllrOUP' thU p.:OJeCt, RH vuncd to 

contribute concretely towards a vi4cr d1stribut1on, 
over tb• nation, of tile c-putat1on capacicy to 
vuioue ecctore, by us101 co•putcra of different 
11Uufacturea aDd uaterconnectin& various coaputauon 
ceotru in a alD&].e netvorit. 

tile refcrmcc .,del Hlcctcd by CNI u enc OS 1 
(Opca SJ•te• Iatcrcoanection) establuncd by tne lSi> 
( Ia.tunational Or1anization for Standud1ut1on). Tne 
abov.-..ationcd un11bcturer1 have caade available, on 
their - eyatn, aoftvare products for u> l 
c-•icationa, -•tina tne nuaa ot OSlll.l.DE. SIP 
(cne Ital1aa l:elcco-.nicatians Catrpany) nu, on its 
part, prcwi.ded the naceaaary adv1c' ao tnat tne beat 
uae u •d• o t tn• public ;ioac ... t-aw\tcn 1n1 networ .. 
1TAPAC. 

Tile ti.rat phaae of OSlll.Ll>E or lntertut, bc1un U\ 

J.me 198b, vas concl11aed a few days ago v1tn very 
1uccaaful reaulca. :ioftvue for tne hut tive uSl 
level• v .. i.n•tclled on four computer• - connections 
betvacn pair• of c-puters were :>e,11n and tneir 
poaeible co..,nicat1on functions avitcned on. 

Tnrousn carry1D& out tests on tne a pee ial 
prosr~• dea1sned to a1mulate appL1cation ••tuationa 
and throusn analyeina tne ru .. lts ootain~a. 1t vu 

possible to tdcnttfy cnc prODlc• ci.aa nave prevented 
a correct dtalope bctvcen tne syetc• as vcU u to 
apply enc appropriate aoluti.-•. 

llDu tnat tnc hrat pnuc of tnc OSl&lDE prOJCct 
n.os lleotn coacludC4, tne aut-tu• uaoupcnaaDle tor 
co ... nicat1on nave been put into opei-auoa lO a
rcscarcn centre•, "'1crc coaputcre arc capable of 
cJ<Cnaostn& tntorut100 accord1n1 to c:oamon protocole. 

roe second pnuc of tnc project for•ca enc 
ex tens ton of enc lntcrtcst procedure to cne 11.ipcr 
co ... nLc:atloa levels of tDe OSI i.n order to arrive at 
tnc use of an !!lb (-ssa1c 11.aodllO& eyat-) • 
(Source: oullctln lsil'aESS, llo. 153/07, 
llovc.,er 1'iod 

lta han support to U. I 

Dur lD& tnc r•-cnt 5 7tn 1as 10n of enc becuttve 
'ounc1l ot tnc 111.tcr1ovcrn9CDtal surcau for 
lnfor .. ttca (Ial), tll.c Italian dclcpt1oa. atatcd tnat 
const4crias the first raulta of tn.c raccnt -ens of 
tnteri.a unaac•nt aa.d cnc au:::nortuu of otllcr •llbcr 
countrtcs, ltaly nas cOD91ocred me L.dea of 11.elpuic to 
rescue enc orpaizattoa., above all by c1ieurui1 it tn<r 
•ans to face a t?:anli~ton period, durua& VOL.ell L.t bu 
to oc •sccrtatncd "'1ctn.cr it u actually po11•J.ble to 
put it into a condittoa for carryio& out i.t• 
tDati.tutional fuactic:as. llcncc, it aDDOUDCCd enc 
pracntcti.on of • bill to tnc Itali.ao Par li.amea.t for 
1rantin& lDI, besiou ita orl'tnary c-trl.Dutic:a, an 
extraordinary aDDual contrJ.butioo cqui.valcnc to •
SUS b mllion for 1988, 1989 and 11~. Tile payacnta 
vill be ude on tile condicioo tnat tile finaa.cial 
.aDa&•mcnt u 1mprovcd aad enc or1aawt1onal cllarc 
ra truccurc4. 

Thu con tr J.butlon v:i.il be uaed to cover tn.c 
deficit wnicn still exists ill tile Ial'a bud&•t aao to 
hn.ancc spec1hc operational project• tllliell vill be 
periodically dch.ocd. Icaly nopca tbat otbcr •.,er 
c:ountrlcs, vno vun tn.c 1urvival of tll.e orpoi..&atloa., 
to JOlD it tn. cnu 1ftitut1ve. le also conaidcr• tnat 
tbe follovtn.a coodition1 oave to be •t. 

.In adm1nistrauve reorpnizattoo, carryia& 
toroup all enc aecueary accOUDClO& and 
adm1nucracivc control• ao tnat tbe •llbcr countries 
of tne oraanizauon cao u1u• ene e&cent of aucn 
reorpn1zation. Suen cond1t1oae clo not infer a lac~ 
of confidence in tne current -.aa•-t, tllllcn tne 
Italun del•a•uon feeh u carryin& out excallcot 
vorll., bwt marely abov avarenu• of tne fact tnat tt •• 
.. cn 110rc dtfficult to corrwct ao ad•lOUtration tnac 
nas nu prollle .. tn tne paat tnan Lt u to •tart off a 
corrcc t ad•ta u tr• uoa fro a acraccn. 

11Ca 14cs an ••prov-at in tne acr.111.ucracion, 
ltaly vianas a re1Cructucatioa Of tne oraani..&atlOD 
vn1cn parant••• tnac tne orpnuatiOD cnart and tne 
1taff corre1pond to tnc nature and volu- of tnc vor1t 
to be done. le alao feel• tnac tna orpnizat1on muat 
tuufy its aerious iaccnt D'f reaucuia coat• co tne 
•xi-• and a4apc1n1 cna euc:cly to tbe vor& carrao 
out. to tnu etlect it vunu to••• tne chm111at1011. 
of contract• vita external consultantl Willen do not 
directly co.ncern apcc1f1c coatract• - tnat tne ataft 
coat• remain be•ov a certc111. quota of tne 
aoa1ftutr .. t1ve b"4'9t, for exaaple .. o per cent - ano 
alao tnac a atudy be maclc on enc moat •coaoa1ca1 
aolutions for ?r•m•••• an4 properc~. 

Apart frot1 tne 1dm1nHtrstivc and structural 
problcM, ltAly uuana cOl\aLdcraole importance CO tac 
or&&n•:t•tion'• proar ... of activic1ca, a prose• ... 
wnicn muat correspond to tne atac11cory cot1pctence or 
cne orpnuation and be attractive to its Mllller 
CountrLU - Lt 1nould iLVe precue eatlUtea of coats 
and earmarK ruo .. rcea v1ucn do not exceed tnoae 



actually fac .. a.a. lo particular, tnot pro1ects t~ be 
carried out 1nould ba dram up in yearly iratal.,.nts, 
apeci.ally U. fU.uc1al term, so tnat tnot state of 
,roer•• can ba verified. 

Laath, it coo11ders tnat concrete s .. ppon fro• 
all tile •i.ber couatrias, un°""' tne ,..y.eot ot tneu 
currmt or outete11d10& c:ontr10 .. t1ons, lS one of tne 
coa.ditioo• for tne deho1tue rela..,cnin' of tne 
or1-i&atioo. (Source~ 11 .. ueuo Ulii'llE:i:i, 
llo. 151>/02, Dec:ecu 1987 

ltal7 ac:ni~•• first do.est1c manutact.are of 
•uperc-puten 

ltaly bu ite firat 4-esticaily produced 
auparcoaputar. lt •• ao extremely powerful 
c-putatioo ioe~t c:apaole of p,.rforain, billions 
of operatioo• per aecood; a aacnU.e 1odupeosmle for 
c:arryua& out tile riaiu.est s1.,.lat1oos in tneoretical 
pbJlice but wbi.cn ii also enr-ly useful 10 order to 
•n• ti• ad _, Wbeo des1pua& br1dces, 
autombilu, aad aircraft. C:veryt11ia& becan three 
year• •&o woea, durm~ a t>re.i< 10 a 1c1enufac 
•eainar, •1cola Cab i.ilbo, chau•n of tne Katiooal 
lutioita of lillclear Pnysics ( L."if:IJ, aad 
(;iorpo P11ria1, a tneoret1c:al p0ys1cut fr- llo•'s 
La Sap1aaza Uoivera1ty, disc\ISsed, al-•t for f..,, tne 
idea of davalopi.n& a supercomputer. llec:aUa ooa of 
tne •-.bera of tile pro1ect, tneoretical p0ya1cist 
fll&o .,•riaari: "A8 soon as we oi>taLDcd tne naccsaary 
fin.octal eupport - 1.5 b1U1on i.ue - fr- UIFllJI, w 
bepa to carry out raurc:n and fo..ad out tnat it vu 
a -dl eiapler l.llldertakin& tnao it had appeared at 
firet. Olir efforta raulted in tile dcvelopoMnt of two 
tviD prototypes, &ivan cne n.ame of Ape, wn1c:n are 
amaa tna •~t powerful and, more important, toe lust 
c&pcaa1ve, lO tile vorld." 

Altlloupi cney have a COCljlUtLD& capacity of 
bill i.oa operations per second, tlle total cost for 

eadl uait vu a mere 150 111111100 lire • .\third mdel, 
faur ti•• as ;:..>verful, vnicn is scneauled tor 1'11:111, 
vi.ll co•t 1ome ltOO Dillion lire. On tne otoer hand, 
tnc pr1ce of any one of tne currently m.raeted 
aupcrcoaputers is about 15 billion lire. tne only 
-~apci.on ia repraented by tne ~t• lU-i!' ranit?, 

11&0Ufactured by Control Data. tne cneapest model, 
vhic:n i.a capable of perfora11ni 3h •ill1on operations 
~er sacoad, coets lesa tnan SI million. 

Duri.o& the ai.ll montna tn•t nave pu5ed since tney 
beca• opetational, the two macnines nave Deen .. sed to 
ac .. dy the b .. aviour of tne smallest particles 
cooet1tuti.u1 .. tear. 

Hovcver, pllyaics u DOC toe onL;t discipline to 
bmsefit from •sacalculators; in tne ac1entific area 
Oler• are aev proepecu fo>r an understand1A1' of tne 
Mc:llAlli.a• &OYUOUll bra1n functions, VDile ecveral 
other fielde, i.r,cludi.A& 011 reaearcn, fine cnemcala, 
aei.amc prcv., .on aud aa<.eorolo17, are ul< 1111 an 
ective i.atereat U. th• supercomp..cer. 

At pramt, DO coapaniea i" Italy are opera tins 
vi.tn MChiAH of this l<Uld. tne only cvo 
supercomputers i.o exuc .. ce (tvo Cray ..01,;s) Delon& to 
an uac:eruaiveni.ty auocuuon, CillJIEc.;. of llolocna. 
Fi.at i.a , of couree, th• leader among proa pact ive 
purcnaaers, but ENI {Nauonal Hydrocarbon• 
Orcaui&ati.oul, Mollteduon, and several aovernaent 
ruearcn ceotru and insuc .. cu are also intereated in 
tnu• supercomputers. (Extractad fro• Italia o,,,, 
23 October 1987) 

1\lo pro jecce for EUilEic..\ 

1\lo projecte wnicn incl11de tne puticipac.on of 
Aoealdo hev• baen approved wH'l lA EUilLil.A, tna plan for 
f.uroLNan tecllnolo17 for tll• year 2vvv in wn1cn 
19 couacrua participate (tne L2 e;r:c countriu, b from 
UTA, aad Turl<ey ), tna flr1t project i~ tne 

devel.opouot of oev povcrtul aamcooauctors (wee 
Turn-off Tyristor) -1cn prucocly are of 1reat 
wt~rest to appl1cat1oas 10 railway cract100. "foue 
ncv •-1con .. ctora vill be able co c:arr7 curreta of 
tne order o; l\IUU -per••; toi.a •••, for c..-pla, 
toat tt vill lie poes1ble to drive wery povarful 
asyacnronous electric motor• at war i.abLa a pccda. 

tbt? second project concern toe ~robot Ma 
lA4Yanc:ecl llobtlc labot) procr-. •••d at d.,,1tlop1D& a 
C&aropean robot foe civ1l proccctioo. Thi.a i.e a very 
aopnutic:atecl r•-t• coattollcd mobile robot ,..1cn 
v1U allov 1ntervcnt1.on ua all -r'8DCJ 1ituat100• 
voere direct iovolv-at of maz: would be very ri.elty -
for euaple, oudlua& of cone Mter1al•, dcf\ISlOI 
t>-s, hra, etc. (Source; T~c:nolo11a !lcccaoic:na, 
... pat l'ld7) 

a •1re..,.nt eetabli.eblO& a pros-.:- oi 
co-opcrat100 m aectora v1tll a nip tcc:aaoi.011.:al 
content vu s1pcd oy tna rector of tile Uoivera1ty of 
tr1cste, Paolo f\1Sarol1, aDcl tile ncad ot tile .AAsaldo 
Tr•sfor•r• and Rotary llac:nuaa D1.vial.01l, 
a.o.co Pa1ano. tne •ar••acnt uavolvu to• Eacua•erma 
Faculty of enc ua1veraity VI.to toe electrical 
eaai.Aaeri.111, elcctro1nca, and coe,..cer ac1eocc 
dcparmeou and u uiportaat 10 tvo rupecta; firat, 
toe recop1t1oa of the atratcpc role playccl ua enc 
90dcra vorlo by co-operat1.oa bctvam 11111vere1.ty aad 
Ulduetry·, •d aacoad, racoafumat1oa of toa local 
ap10-off created, i.a particular, bJ tne ayoarotoo 
Li.pt •cnlOe project. A tua of 1-1 rucarcnu1 
will be for•d v1tllm toe fr-or• of tne aarc-ot. 
Tbis tU• v1ll ba ralocetcd fr- Aaaaldo to ma 
Tncsca aoi.cntifi.c ruurdl aru i.a orclar to 
co-operate ua toe duip ....S producucm of cne baiit 
•c:nillc. Traua101 periods v1ll ba orpnacd for tbc 
sc1.couhc trai.oLD& of tbae raaarcbera ua cna -t 
adVanced 1aboratorie• 10 tne aector, aurt1n1 v1tn toe 
Daresbury leoratory ua the ur., woi.cn i.e aleo 1awo1vad 
1n tne acre-at. ltorcovcr, .\naalclo boas ta -oy ycara 
of experience 10 tne cooacruct1oa of c-pcmcou for 
particle accelerator•, nav10& baco111r a vorld leader 10 
toe held of upct1.c s .. pcrcoaauctora. On a more 
&eneral level, tne co-operativa prosr-• between tile 
~iversity of triuce ....S .tasaldo w1.ll nevc tne 
follovinai ODJectivea; developoMnt of JOUlt at .. dy 
pro air a-• and train 1111 coursea ·, axcnanca of 
students and personnel a-01 f1r .. , .. a1vers1t1es, aocl 
Italian and otncr iC covcrnllCDt and private scieauhc 
organu.;o.tions; tnc crut1on of acnolarsnipa; tne 
testw& and development of JOlOt pro1ecta ior toe 
tr;iinLDi of university and induatru1 persoaAel. 
(Source' ~. No. llo, 1u Septc1Der 19o7J 

Japaa 

Japan'• race cowards cne •urerco•puter 

A 11>parco•ij1Utei:· race nu bepa becveeo tne 
Japaneae computer man,.facturera, fuJ1tau, IUtacni and 
llt.C. Tne only obacacle ia the vay of Japaa '• computer 
uiduatry 11 ita poor aoftwue. Tne K1Tl (K1.G11try o' 
lnteroational tracsa ancl lnduatry) u attempci.n& to 
overco• tnla obatacl• tnroupi i.ta •o-callad S1QIA 
project. 

the 1upercoaputer1, aaialy ueed ia 1c1eat1fic and 
tecnnoloaical reeearcn, are becoai.A& tl\e battleheld 
for cne Jepaneec un,.facturers. Oa• •Mouace•ot 
follova q11ic1<ly after anotner. A fev montns •&o, tn• 
~EC 81nounccJ 1ta own '"percoaputer called SX-2 
d•••p>•d and oui1t in Jep•n vitl\ • c-p..cina capac1ty 
of 1.l 11saflop1, that u b1lL1on1 of floati.n& point 
oper•t1on• per ••cond. 

fuJitau i-d1ately repliad witn tna •ooo .. ncc•nt 
tnet it nad dc•i&ned a new YP-1oOOe mdcl wn1cn vas 
capable of proceu in& in for•uon et a •peed of 
L .7 111aflops per Hcond. 



lb.tea i rec•tly foUowe.s s1ut. suiclO, cna t Lt 
D..S produceci, lD tae laoooratory. ooc sU>glc i'roccssor 
of me S-120/80 .,<iel Y\Lc:a vas ca;ou•Le ot :uacU.'XllOC 
u a apud of 2-J gipflops. 

Japaa'• gmeral .seartn ot sottvare ;oroduccs. H4 

111 particular Cloae ht for c:as cy;oe of su;ocrcocpuccr 
r1aka a-ever de~1v101 s .. a s .. ccesses of cneu 
corr•poadiag success Oil tne a.ar&ec. a: prcsco.c mere 
.re 20 co bO aofcvare ~o~-r•-• Oil me Ja;>Mcs• 
•rlLet w ida are aciapted to tacse a1p-speed 
auperccaPl&tera. lo me llS mere .re .ooouc .OSI.I. 

lll:rl bu aaerefore stepped LA v1cn its Sl.JtA 
project mien ia so per ccoc fLo-ccd by toe 
Goor~c •cl 50 per c•t by me ~iv ace sector, 
mteih•& 11)() fir•. It.lay forcL"' &r°"ll9, for c.-p1e 
Ibll, ATiT, Ol1vctt1, levletc-Pa0<ard etc. are 
paticipatill& tDrOllP tae1r locd s11Dsid1ar1cs. :il~ 
i1u::aoda to uac tile Uou system V md over tne oe:u fcv 
up me SlQIA OS (opcratUl' sysc-l VlH be ll'JC ro 
tba teat aod tbm axteodcd to otner •oufacturers LA 
ocder to illcrcua its use. 

Furtaer.are, at toe tkuvcra11:y of Toityo aDOllt 
f ifcy aaDu&ccur LAI fir• are ca& 10i part lO a project 
mtLtled DO•, MDiC:O a1a at cons trucCLn' a C-l"'ter 
VDiCA caa operate v1cn aoy type of sofcvare vaacsocver. 

If tbe e1tpecteci snorcage o t u .S •111 ioct ;orosram 
is to ba avouad by coc coci of coc century, lt is .,re 
iaporc.nt aaco ever before cnac cic saa effort tnat 
Japaa bu •cl• io aupercocputers u rcpcatcci io enc 
held of .afcvarc. (ouUec10 r.o:i'lc:ss. :ia. 1:> .. /o:t, 
DecHDU 19il7) 

lacru1c C... I.ca., a puoluner of 10foraatLO<L oil 
topics auco as jobs, real estate and forc1io travel. 
LS ;>l-LAg co l>eco- a :ia;or Ln::l .. cnc,. 1n 
supcrcoa;iuter cicvc1opmcoc. it al.rucif nas ;our.:nasecs 
cvo Crays, CXle fu~1c.au. ma one ~i.C :aac.nJ.ne for 
t1•saar10& ~•• oy c11sto011trs o: its llemote C=>;>utLni 
Service (lCS) aod e1t;occcs co :>:.y one new :uc:n ine ;oer 
year lO cne for•euble tucure. re nas set "" an 
Iaatic..au for S\iper.:voa;>uta.."'li ~sear::\ w.a.1:.r. •1.11. ao 
aclVancad raearc:n CID ca;>Lcs suc:n as coa;outer 
arcnitecture• and aeura. netw.::trllls and v1~l wor11. on 
arcn1tect .. ral SUllcla~duac1on. Les Ie.:RnLcal 
Developamt GrOllp is tryin& co a.irate ;:ray sof:ware 
Ito r.m oc tne Japaouc ma.:aLnes and co wrLte an 
10cerfacc cnac v11l aUov tne ..scr co r..n •?Pl•cauoru 
oo tile lacru1t aystea vitnOllt worryLng abo11t wn icn 
uc:oLAe u be101 iisecl. (llepr1nced wLtn permission of 
DATAKATlOllr aap&mcc 1 January 19cio, copyri,nt by 
l'aCA01cal Pui1lu1un1 Coapany, A. :>uno anci bra.:screec 
Coapaoy, all r1gllt• reaervcd.) 

Tiie percmcage of tne Japanese scaLconauccor 
aarlLet borld by o011-Japanue en 1p .... er• u now snow•ll& 
•l1ppage after .,datly r LS ing tnrou&n J..nc laat year 
10 rapooae co Che US-J•pall aea1coociuctor accord. 
Japan'• K10LStry of 1ncernac1onal Ira.se ana lodu•try 
put tbe hgure at 12.fl par cent io J11Ae 11187 (11p fr-
10.3 per cmc • year cul ur l, D11t it ecsiea 11ac& co 
U. l par ceot 10 llovemoer. Japanese manufacturer• say 
ency are ac11J. tryi.ni co 11uy fore1pi, o"' ene i.ntoraai 
&oal of 20 per c:eot by 1990 loou a lon& way oft. 
Ibey po10c out cnac fore1&n .:ocp•n••• •upply very few 
of the ILLOda of ct11p1 tney need :or con1u ... r proaucc1. 
""•ell reprumt aDo..t a en ires of enc o..t put o t tne 
Japacsue electr0111c• 1nduatry. .\notner lar&e ••illlent 
of Clle C111p aar&ct u co_,any 1Mmoru1, a uiment 
-•t US maker• m»andonr J in enc face of tne Japanese 
Oa•lauanc. F11rtner, ne present 1cron, deunci Ln :ne 
US baa reaulted 10 delayed 1RLp•aenu from J:; cnLp 
l\ouau, v111cl\ Japanese equLpoaenc aaKer1 !Lnd very nerd 
co co1erace. (llaprLntea from EleccronLct, 
" February 19811, (cl 19do, 11ecr--rhll Lnc., all 
fLO\tl ruerved. l 

NV vco.ture co develop electroo1.c dev1.ce• 

Fourteell dectrmuca hr• vdl jo10tly fora• 
vco.ture to aevelop •-pa- electrcm1ca aev1cu. Tlae 
tu• 10cl- ll1taCA1, Toaa10a -• lb.teult1.ab1, aad 
tney Vlll be jOlOCd by CAC fccleratLOO Of UOOOSl.C 

Orpouau-• 10 toe t'ocl•u Dutra.cc, Toct-u 
lla1vcn1ty - :>cu1 ~11uc1pal gOlf.--t. Tac 
project vLll speod 'fd bLllioo over au yeara. Tile 
project vill focus cm oev -pcnc •ter1.a1a •d 
aclY•cecl clev1ce1 uaLA& •Lcr-petic aaterial. ldlout 
7u per cmt of me f-dia& viU - froa aac Japul 
Icy TcCAnoloo Center. (E&tracted froa JapaH•e 
Cbeautry. II Octooer 1n7) 

Computer 1otcvare -Y lie tile oext ba.p-taco 
~oe1uct co lie 11vm a aelptul •Olfe I.Oto me Japaaae 
-r&ct by tac US Gover-ot. Tu US c•u•y ia Toir.)IO 
llu l"'t sofcvare oct aac list of proe1ucca 1t au.•• me 
C-rce DeparC.Cot aDcadd lie pr-tiD& ua l9U 
tDro..&ft aade ausu•a, cmlb1t1oaa or a1mlar 
~ctiv11t1a. Toe poHLblhty of good r•alte allauld lie 
•1p, 11vco. me virtaal oort1tiatmce of a 4-uc 
taud-party softvare 1.0 .. atry 1.0 J apao. 
Supercoaputers, MDLCIL vere me ••jccc of a 
b1p-profile aua10t1 10 late October, are also - ltlle 
tnd luc. (laprlllted v1aa per1U11eL011 of 
D.\t.\.'1.ATIO•r aapzlllec 1 J•uary 19U, copyra.pt by 
TeCA01cal Puo11n101 Coapaoy, 4. Dl&oo _, ar..iatr-t 
Company, all ripes raervecl.) 

F11j1tsu (Japao) au 11a1lated ltlle operatiOlla of a 
coal"'ter Dasecl oct toe da1p of a llU-o ora10. lbe 
a1a1lator LS cquo.ralcot to 100 ,000 11ora10 calll. 
i.'araliel pr:icus 1.111 -co10es are eq111walmt co 111t 
cell• at cne most aocl ao accual braics cor.tellla 
i. .. 1111.uoct c:eL.s. fuj1tau v1i.l try to fl.IMl ;iracnca1 
uses for Lts S lOIUlator and as a nrst 1 tep vill 
deve.op ao .. i sysce::a oy enc seCOllcl llalf Lfftl for uae 
Ln rooots Oil an experimotal DULS. A computer basecl 
on tne au1,n ot a llu&ao Drai.n woul.d uac111de COlll"'t•r 
~nips enat funct1cn i11te cell• Alla s1pal trmaaic;ers 
t."lat f..ncc1on •L><• craoul llervu. (t.atractecs froa 
.lapan 's :Coaom1.: Ja..roal, l.D Jmuary 1906) 

increase of l-!101c DI.Mt erocsucc1oll 

Japan's !l1ll1stry of Loterllauooal Trade aoci 
11lclustry says Japanese produc:tioll of l-!111t dyaaaic 
ranC10a-acccu •mr ics v1ll ju•p •O per ceot io tbe 
fLrst quarter of l:llio, to )0.ll •LI.I.Lon uo1cs, and CAC 

allotner i.1. per cent co i.J.S aa.11100 10 cne aecoad 
quarter. Alld wna !IITI forecucs, Japanese cn1p 
aaiLera lLateo~ altllOllP lly law enc lboutry u aoc 
peraitteo co concrol productioct, CA• -aufacturer1 
fall Lil line v1cn tne "forccaacs", v1uc11 are 
calculated co sau1 fy tba req.ur-acs of tile 
US-Japaoae eauauapiog •FH-t. 'Dia proportion of 
Japanese 1-KD1t C&Mt productLoo coat vill be esporteci 
vill oat cn&ll&• frOll enc fourcn quarter of 1187 to 
1988'• hut quarter, Dold10& ateady at about 
flJ.> per ccot, ouc Lt v1ll rue el1ptly 10 CA• aecmcs 
quarter ~ CIS.l per ceac. K1Tl prcdicu tllat deuod 
o11Ll. rue ia concerc wicn p;-oaucc1m, ILeepUI& pr1cH 
acaacly at allouc :llb Yen. Productioo of 25rltt11t 
l)l.UW, aeanWllLlC, VllL ,. ... Lii 111811'1 tlrat quarter, 
••y• !llT1, fal.lLn& off aoout L.fl per caat co 
151.1 all.I.Lon unit• ut CA• aeconcl quarcer. llleprLAted 
from Eleccronic1, 7 Jmuary lYOCI, (cl 1908, 
11ei;raorHLU Inc:., •Li noit• reserved.) 

i.'oeularLtY 1rC1Vtl\ of Al 

ArtLhcul intelligence nu b~co• 1acraasin11y 
popular •aon& elactron1c:1 hru aa a tnc• for new 
product•. A nu.,er of aav product• are 1>e1n1 
introduced cnat WLll. enable cne 11aer to develop expert 
1ysteu and otner Al-Dased 1yace... t.sparc 1yaceu 
&LY« a novice cne .all.Uy to ao c-plax JOO•, L1.11e 



vritm1 apecLal softvartt pco,r••· DOt.'l :M::C's 
coocepc .. al aetvo.-11.-DuH •-C'"•~ >C.J sotc .. uc tool 
-4 hJ1tau'a U.;.crt S<ittll .:all be ..sell to constr .. c:t 
es.pa-~ apt••· KEC •1c:e-;>rCSLo&.ont ..,,a dLrector 
Y. Kato poi.Iles -t that '°"er.-cts. coap;all1cs •II 
otller us us 11Lll ••" Al pco1ra111S co .lCYttlop 
..aer-frialadly coeputcrs, Ile~? solve ;>r.»l~ .,.d ~c 
"' for tllc capectc.i sno>rtacc ->t sottvarc 11t1tcr~ 
•ria& tile 19'Ns. Al systc- arc be1plll& to brlll& 
aoftvarc <lCYclopaent costs dOWll. ~to Del lCYCS tnc 
-l•i• •rkct for Al S!St•- -1 ruc:a 
SlO bi.lli.OG/yur Lil 1~9~ZOOu. Tradllll c-paucs arc 
MCG9ia& acti•c Lil tile held La rec.:>pLtL ... of its 
COOai.Mrale &r~tll prospects. fo>r CUll(JlC, !laruDeaL 
llU tin 11ita C.-&ic~llon \JIUYCrSLty. 

- ;y -

llEC'• lato llcl LCYCS flllaDCLoll ;>lolDDLll&, 
aaaufaccuruas pl-Lil& o1ad co...,.tcr •!St•• MLlltcAaacc 
ad di.aposis 111ll De enc three D•u,.st Al appi1c:ac1 ... s 
10 1995-1999. lhppo:> !ci.c,ra;in S. !c~c;inonc aa.: .a tooL!O 
-41cal collcsc ,..,, • .tCYelopc.: • Al-Dascd "m.,....tolog 
i.afarwatioo c-scllL-., system" 01.i:.-.csJ to aclp patLcnts 
diaposc tlleir proolc:llS OYcr tne ;inonc. !{IT aas also 
....,eloped aa .U a1croco..,...tcr, cal 1.c11 C:i is, Vil 1ca c:aa 
r..o I.up or ~olos. le !las tnc aacnLac ........ fact..rcc! D'f 
Oki Electric ladustry. :!tl.tsuoi.s:a ::1cccr1c's i!'St-i.• 
scqucnt1al-mfcrCAcc c:oa;iuccr is ..,. offsnooc ot its 
ilwol•...nt 1u :A~ !nstitucc :~r ~ev ~acr~cioa Coc;iit.iter 
Tecnaolo&Y {l(l)"!) p:OJe=t. ~ U SC.C's C.it 
CCo-operatL•c tl1in-perforaancc sc~"ent~•l lafcret.:c 
•miac) vorlutacu1n. rn,. ..;apaacsc ,...r .. cc for Ai: 
1•&11•sc-proc11ssUt& aacnL:>cs :ia;r rucll 
Y~700 b1llionJycar 1a cnrcc ca four 1cars. 
(Extracted from. ;a~:i ·s ~on~6.C ;.;,"'ra..al, 
21 ....... u l91l7 

Japan u .-U't& Lt.s s~LentLftc and. tecnnoLO&L.;.Ai. 
deYelos-eau ava~lG ie :o t!\e ~,,: :.sn-s;ie.a-. u1i vor ~d 
cwu a cca;uter nctvor ... 

Tbe Japw.a Inf.lr~tLon ~encre ot .:>cLen'-e .an.: 
TcCllDOlOIJ (JlCSii nas ?:~cecs a ll•t•~•se lR c:n,.1sn 
WDLch u held on a cCIOl;iu:er 1R t.>o<fO. Inc coa;iucer LS 
li.llked to co•P"tllrs at C.."w:io.a LR Jnw an<l to;a: Ls rune 
ill tile BG. Europ11an .aa.1 .\l:cn.:.a:i sc1en:uts .:an .au 
up tac c:oaput11rs in enc West, and be connected to tnc 
JlCST by a 1Lt111. .:ailed t:te ~ntcrno1c1on•l :lnlwc 
ScLcntiflc and Ie:nn1.:ai infor,..CLon SetvoroL (:;!.,). 

Tbc JICST nu com?Lled s;i=ur ies and wfor~tion 
oa .,r,. tnan :.00,Ju\J sc:uncd1c: an<l tecnn1cal articles 
•d reports. lt v1ll oe u?datc.S vicn aDCNt UI ,1100 n11V 
atrica eae11 .,ntn. Ine po>lnt ot tnc St:" n11tvor", 
Wllcll .... ••t .. , Lb li<loo, LS tc allov SCLCfttLStS to 
accaa dataoucs wncrncr tney are 10.;ate<l. So far 
.,r,. ta• It~ databases are ava1laoL11 on t'l• ll!tV>rit. 
Japao iaopca mat JOLA•n& enc sc:nc.,. v1H ir.;reua tn11 
flov of Lafor .. tLOft btttveen its ac111ntia.• and tne1r 
c-terparu in tnc Wcat. (In1• t.rst 1pp11ar11d 111 ".!!!!! 
Scientiar.", Lonwn. 17 Decemer l9D7, t.1e vec .. iy rev 1.ev 
of aciace aac :ecnnolo11.l 

ODc of tl\e drawoacks of 1111con ocmconductors u 
tbat caey do aot vorit at t11apcratur11.1 allovc a~out 
200°C. llov, Japan's IaUKuba-oased ~t1o:ial ln•tLtute 
for laaearCll i.n Lnorpn1c: ~ter1al1 \!IL~l.'1) nas 
d..,eiopcd folll" 1 .. ple diodes ..adc 01 cu111c boron 
aitrida tnat, it 1a1s, pcrtor:i. tnc fan~t1on ot 
aemc ... ductora at t11ap11racures up t~ 0Su°C. Tnc next 
ltcp, ••Y r .. earcnera, voul<l be to <lcveLop electro.It< 
Mt1!1'Lal1 tnat can .,itnst.and cqu.al~: n1.1Jl tc•;>e\ature1, 
a t.lll llilOI 1ays 1t v1lL not t.ac~l• alone. Lt true •• 
1uccu1flll, cn11 cubic bot..n n1tr1de caocscs c.an be used 
ill apece. ;.n nucleAr re.actor• anlJ .. n otr.4!r no1t:.Le 
eDVir ... RDtl. Anotnu proJ•Ct tn•t ii:il:ll nH yet co 
1av .. u11t• u tnor devc1op111f'nt oi cu;," boron nLCr1<Jc 
for uae as lL&l't.,•1tt1n1 \b1uun-~ur;>lcl choJet. 
(Source: Cne1ucal "••~ • .:. Nove1111>4f l~d:J 

DH.ir.1 11.a&a&u lolJO ot JapaA aa4 Au l.LC(uLdc are 
to for• a JOLllt •mt.re to produce ..SLl-. a key 
.. terial for ...,lll& aLlLcoaa for a..icoaductora. 
Tile • ..,, Ycature, v1 tll a capital i&atu• of Yea 1.5 
D1llLoo lSlO.~ mll100), 11ill bu1.ld a plaat capa:ilc 
of producLA& aCYeral a-clrc4 c ... a of _.ilmc by l:fll'I 
1a lliL&Ata- llctllr.1 11111 aold a 51 per cant atallc. 
(Source~ iuroptall CllcaLcal lllcw, 12 Octooer 1~$7) 

Japan's acv uatllr .. tL ... al aupercae .. c;L" 1t;r 
CRDCre Op!DS 

Japan'• laur .. tLooal S..p11rcoacmct1• Ltf 
Tecnaolo17 C•t•r, •ct "P 11L m -• 1Yc fllllca fr- tll11 
pr1•ate sector at 1CD11 ur11a1 of enc lb.autry of 
Int11raau ... a1 "!r- aaCI toaaatry CltitlJ opened oa 
l.O Jaa..ary. for•L&" (tnat ia, ao..-Japacscl c-paaLcs 
•re veleo9e to Join - 11\&t at a pr LCll. 

A cocau:tee of a:au ... cs aad 1acmatrialuts 
for-a Dy ~LT l 1n ru,_se to me 11aplos L- o i 
Lllt11res t LIL tile acv n L&D-t11aperao:ure a .. percaoauct.,rs 
rcc-Ged enc cs taD l un.-t of tlLC centre Lil a 
report rcleaaecl last Scpc:11mer. Tile c11atrc vLll :iom 
ptncr and disscauaate intor .. u ... and cHtaDl LSIL a 
~aoorator~ for .rae.&J"cn. 

~re tnan t1fty coapaaLrs, Lllcl"'1LD& el11ctr1c: 
utLl1ty, c111ctrcnLc aD4 cADlc -facturLD& 
c:oa;»aa1~a, ai.alll& coac:era.s, a&•• corparaci.on, •teel 
AD4 &lass producer•, SftLpGULl.dera, car UDUfacturua. 
even aparo;-;il"& producers an4 ilanl<s nav11 s Lplld "ii' 
co JOLn cnc inforwatux• ccatr11, ••ernip of 
,.ncn rcq\ILrCS a dova-pay.:ent of ¥2 iuULoa (about 
$10,U.:.Q) plu~ an annual suDacr1pt1on of mesa .. 
aa>unt. 

Inc centre "Lll bold 1ntcraauoaal ayapo1 u, 
s~ai.aars and voro;snops, ptller aall dLSseaLDatll 
infor .. c1on LI'< a aevs letter, 1av 1tc torcip 
rcs11ar;:ners to ,1ve lecture$ in Japan ana also .:arr1 
CNC j>UOUC CCIUC&tlOD ca•pa•ps. 

!nc :iud&et for tn• 1afor .. uoa cea:rc is 11ocn 111, 
com,.ared v1cn enc fUA.ss i01A' t.o t.'le rcs11arcn 
Laboratory. ADout <oO coapaaica v1U donate 
V'luu 111111 LOI\ cacn co set up tn• LaDoratory aa.: 
¥12 mill 1oa a y11ar for runnLA& coau, ovu and 
aoovc tne 11cnat1oaa for LDforut10D. Inu brLAp 
tnc total llud&•t for tllc c11atr11 co allout 
~.7U0 •1ll10D lacarly S~u 1a1llLoa) LD Lt• fLrSt 
y11ar of operatLOI\. 

Tne laDoratory 11i.LL open in Oc:toocr mu year on 
• SLtC LR r .... yo rated tr- tnll T'*YO Ga• Corporation, 
one of enc foundLD& aemcr1. t:i.crc viU be fiv11 
ra11are11 lallocator LU cover LAI oa1c1e and o~-.-ox1de 
raearcn, proceHLA& tcc:naolo11, payaical property 
evaluation aaG raearcn into Cllc maory. A raearCll 
ialloracory ia llaeoya 111Ll al•o carry out raurc:n oa 
ceramca. 

tn11 c:oapanic• tnat JOLA tlLC Lalloratory caa 1ad 
on11 or cvo raeare11er1. AILd tn11y can allo nave 
.. a1111r• on tntt board, tne dec:uioa--kin& Dody of cne 
c:cau·e. lLpLts to pat11nta r•ultLD& frca rasurcn 
v1ll be enar11d Dy tne catre and Cll• c:capaay of tn• 
ruurcn11r cnat aa&es tn11 duc:ovuy. Accord1n1 co 
KlI1 off1c1al1, for•i&D c:-paa••• are 11eico .. to JOLn, 
prov 1ded tn11y pay cne fee. tne c11ntr• uy allo e•?loy 
its ovn rcsearcn11rs, iAcludL..."\& focupers, LA a4a1t10:: 
to tnose fr- tne co111pan1111. 

illtl u also 1tudy1a& tlle po111DLlHy of 1nv1ti.n& 
rescarcncrs co tne laooratory from for&!&!' puDLLc 
ruc.arcn instlt 1on1, but, rulu111, tnat tne 
Malbcrsn1p fc11 .. y b11 b11yond enc r11acn of 1ucn 
or&.an•••tiona, Kttt v1LL adopt a "flexible" approacn 
wnen dc1erm1111n& cn11 part1c1pation face wnca cne need 
ar11•• · 
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lllTl au alrcaoy conucte4 se-reru US ...: 
European ca.paaLes, aa4 Droc1tures Lil :i.agl Ull llave ocen 
1mt to tile US C:la.Ocr of eo-cr.;c. 1ur l u now 
a•ua.s for a 111Luole European orgaftuattoft to> v•ncft 
to 1Clld pmaplllcta. \Source; !iature, Vol. Hl, 
l'- J.muary 1968) ---

Tbc llatL~oal llascarcn iftStttutc tor !!ctals .. 1 
bc&Ln a Sl•O a1.llion, fLVC-fear ?ro,r....e tar~teCI at 
dcwcloplll& llll&lc-cryatal anc tn•ll-hl• 
aupcrcoecluctors ia enc fucal year l'.lllo. rne tlllll 
hl• v-14 be used in more powerful upets '"4 tile 
sin&le crystals LG lli&"-•pced tnstruaaeat~. r1te 
aa.carcb laetLtlltc vill proouce crystals oy lowerlll, 
tac sol11tiOD t•perature to IJl4uce crystu for1:1auoo, 
u•LD& &OllC mcltLn& and Cxocnrals~t tecnntquc~. Tne 
rucarca will prabaoly foc:as on s;iuttert"' :or 
substrate prodllct1on, contro•ltn' tile amount$ of 
bari .. , copper an4 yctrum~ anG lg,,;crtn& :nc 
si.DuriD& teaperature wersus tne ..:ar-cent 1~v·c. 
lludpt approval fr- toe !lunstry of f1n .. ncc u 
ciq>ec:tcd by J8Duary li&o. \btractea frgm .:"c:a1cat 
!As Ulcer I.Ill , 2 o Oc: too er i:I o i I 

llalayaia 

!lotorola bas .moounc:eG a acv V•fer faor1c:at1on 
fac:1l1ty dedicated to discrete c:ompoaeats in ""1ata 
LAarur, !lalaya ia. the pro Jee c IJIC: luces t."le 
ac:q11iai.cion of a iol,000 sq.ure foot factory in 
Scre.Oan and enc purc:nase of ntin-te.:n water 
taorLc:atLOD -ciuLP9C0t. 

4c:c:ordLD& to !totorola 's :-Wl.ays tan :'Wna&UI& 
•>.rector, loser bcrtelaon, tne n'"" ?l.iORt v1ll be an 
latcsrated Semc:onductor !lanutac::ur tn.;. racti.lt] \ ~;i.'tr). 

Tac bmeht• to tnu type of :unu:Sc::urllli 
concept are lower Ulven tor ics, snor tcr cycle u::..s an4 
an efficient use of eanufac::ur1ng equ1,,..cnt anc 
faccory apace. !totorola's c:usconers .;an ex;>c.;t 
snorter cycle ti.,.. from tnc moment an or~r is placea 
to tnc ti- it u snipped. Cycle t1..e froaa tne start 
of 1ilicon to snipped untt wi.• oe one weeot. 

A core croup o t lo !tuays ian en&ineers, 
aaaufactur Lil& supervisors ancs tecnn1ctans are 
curratly uadcrsoing traunng in Pnoen1x \Ar.). 

Tile new facility v1U be "nown as tne !'lotorola 
C~dity Factory and it v1ll be part of tne Final 
llanufacturi.Ag and Equipment Engineer tag .;roup. 
(Source: tlotorola £aplovce ~ .. dy Pub l., 
l& f eoruary l'.168) 

Si.a-•, Pa1lifs tun forces lft U1tc1rated 
••atconductor ie d 

After allout tllrcc year• tne JOtat S1ecun1-Pnil1pa 
llepcnip project au tau year 1cn1evec cvo 
coa•idaraol• aucces1es. After Siemens presented tnc 
first •-lllnt ac-ry to tne puohc in Karen, tne 
llea>arlanda partoer, i!'n1l1pa, iatrocuced tne vorlc 's 
f1r1t 1-tllit SllAM (Static il.ando• M:cess llemoryl in 
July 1967. 

The joi.nt project ao1oros .. u ;>er cent of trie two 
companies' annual rescarc:n ouc,et. Tne ~i\A.~ project 
u aubaidiacd lly approxiutely DM..)0 mill ton fro• tne 
R<; and Dutcn Covern .. nts. 

Tne 90 - 1-!tllt SiA.'t cn1;> will ,io into "'•ss 
production in aid-19111. For tn11 ;>urpo1c, i'n1L1;>1 
will open one of tne lar,ut t.1.ro;••n proauctton 
centres for •••1conductors w1tn eA.remcly sr.wLl 
aicro•t•r structure, at tne end ol L1&7 •n :.1J"""llen, 
tne lletnerlancs. 
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roe first coaster-sued ailLcon aup v1tn atatLc 
•a>ry vu presented to Metacrlandl U:ooc.tca llJ.oiater 
ac lortc in Juoc. 

\Corp van lloutca, a -.ocr of tne PnLllpa board 
of oireccors Ul t.l.llCIAavm, prucatcd tnc latut 
C09pDr:.-"t uoder tnc motto "tac aute of tne art lD 
suomc:r:•ter structure v1tn1J1 LDtesratca cuc:u1t 
tCCllGOlOCY"• rne n .... ly UDYCllcd 1-ftDLt Sa.till U Dase<l 
c-pletcl.y on QtOS tCCllllOlOQ. 4a vao iloutm 
reported, lt u cnaracterucd by low cacro 
c-.-pc10D encl au aa accea1 ti- or 0C1ly 
2> oaaoacc:oou, tllua ac:q11irin& a lud1as role 
uitcroatLcm•l ly. 

Acc:ordin& to tac PnLlLpa -napra, tac 1-lllnt 
Sllo\.'t vu prcscntcCI at czac:uy enc rL&ftt tL-. 
Altaougn at present tnere ti no concrete need for it, 
a larse oumer of sea1.coacuctors v1ca excre-ly fl.Ile 
m1cr1111etcr structure vi.ll be r-ciui.rcd in tae 1990s. 

rnc Duccn expect a crowing Cle .. ncs - ••pec:1aliy lll 
cne coasu•eir gooClS LDdUStry - for cs111ta1. avttc:GLDS 
circuits, an area in vnic:n Pn1l1ps is involvH 
vorldv1ae. the .;om;i.my pre<11c:ts future applications, 
for example, in d1i1tal televui1on aets. 

llowcver, tne sut1c aeamry could also be u•eC in 
auto-1le electronics, dai;a processl.ll&, anCI ta 
c01111Un1cat1ons syste ... AccorC11ng to i::ac proaucers, 
tne component u desctacd ior portaoie 
oattcry-opcratea appliances csuc to its low cner11 
consumptLon. 

Des1des acqu1r1Ag actual lr.n--aow on a difficult 
production tec:na1que, Philips -t•.y nopes to nave an 
aovanuge ta ;iroduc1ng consumer 1oods. (Source: 
VDl llacnrtc:nten, 10 July i.Y87J 

Uaited ltia.po. 

UK computer resurc:n to sv1tca co Europe 

Tne gloomy pred1ct1oas of DrlULD'• infor .. tioa 
tec:nno1oa co1DUD1ty vcrc confir-cs -en toe 
.;overameDt finally rCJCCted proro1al• for a 
.:.1,000 oa1l1.ion, flve-yeu rucarc:n prosra- to 
succeed tne .Uvey project, va1c:o u aurl.lli 
completion. Inc 01111• of ru uc:n LD LDforutton 
tecnnolo.a v11l instead oe done tnrou&" enc aeconc 
pnase of enc European c-nity'• tl,iOO cu.lhon 
"5i'lllt progra-, to vn1c:n ar1ca~o aas coatl tll11teC1 
l.200 ati.l10Q. A aocsc1t oat1onal lDltiatLV• ti 
proposcc to comple1DCDt LSPalT, for mien tac 
Department of Trace and lncluacry (Dtl) v1ll provide 
UY atliion over enc next tnrec yean, v1ca tnc 
Science 1nC1 Eac1nsertn& llcacarcn Council (SEl.C) 
acvotLD& l>> auaoa over five years. 

l'l:c .Uvcy prosr- vaa fuodcd Dy UOu mll1on >f 
public -•y (tnroulJI tnc 111.lltatry of llolfacc, DTl and 
:.UC), vLtn lDCluatry providia.c l.l>U a1.l1Loa.. ltorc 
cnan 200 10C1ustrial proJccta r•c.Lvco support. in 
llovemer l~&o. a c:o-.uee reco-dcd a cont1Auat1oa 
of tne prosr...a focu•lD& lar19ly on app11c:atioa. of 
new tccnaologu•, v1tn ena gov•r-nt coDtrJ.Dutioo 
Lncrcae tn& to t .. l) a1ll 1oa. 

Tac Covcrnmnt '1 rapoDse to tnaae propo•aU is 
contalftcd tn a Wlltte paper puo1uncd in January, 
oaariting tn• co11.,•euon of an extena1va iotcru1 rev iav 
of tne Dtl, U1•t1gaced oy tne new ••cretary of atate, 
I.ore '{oun&, 

Aleo aMounceCI u tne DTl' • con tr toutlon to a 
national ~ro1raauoe of re•••rcn into n1gn-c .. per1ture 
•uperconcsuccivity: • total of t~ mll1on to D• .. Ge 
1va1lallL• over tnree years, out tnere ••no aevs yet 
•bout now or to wnom~ 

To stren&tnen l1n"a Dctveen bua1neu •nd 
education, tne IA>vernaent proposa• tn•" •V per cent ot 
teacncr1 snouLd ea'n year "nave tn• opportunity to 
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pill •o• personal .u•perience of tne vond of 
b.,. illus". An elltra t5 aiil ion will s11ppor t advanced 
tecnaolocy in scnools and f11rt:>er eolllcation coll,.ges, 
and the Teacn IJl& ,;,,.pany :icneme, vn icn en~ lu 
iraduates to Wldertake proiects in COIB?4Ries, v1ll De 
expanded. (Source: ~. Vol. )jl, ~l JM111•ry l~bol 

lll!t announced plans to set ur;> " s.;percomputer 
cmtre for acactemi.c res ear en, to serve so• 
l,300 scitncists. Tne: lo~at1on of cne: centre, wn1cn 
v1ll be jointly fW>GeCI b!f lll!t ane1 uruvers1ties, "'11 
not be aDDouncecl for two r.iontns, tnou.;n .; las gov and 
C..Ori.d&• are botn fav->ured. me centre v ill be one 
of five that IllK plans to build across .;,.stern Europe 
at a cost of £loll •1l1Loo. 

Tbe announceaent followee1 a ""'et1ng of 
repretentati.va from acade:na ane1 indus trv in 
October li87 at tne -loyal :ioc iety. Irie ""'t? ang 
exa.ined vays of in1ecting additional, 
privately-funded computer power into nigner edUcat1on 
and university res ear en. 

lt .arlLs a chaa&e in appro~-:n oy tne ~ernm.ent, 
•i.cb iD tbe past n.as 1ns1.stea c.::ia.t contracts for 
... ivera1ty computer facilities ~e put out to to<nde~. 

the ••tin& accepted " scrieme in ""•en 
1ncluatriahats vould sponsor computer systems by 
•tdlin& 111Livuuty funds po ... -.cl-tor-pouncl. 

Toe Computer noarcl, tne part ot tne Departcumt of 
Educati.oo and Science tnat oversees university 
cc.put in&, J.DS is ts 1 f'lowe'ler, Ula.t tne new scneme w1l l 
not alter tbe principle of open teoclerinc, vo1cri will 
re-ill for 91) per cent of """"" ter requirements. 
lncluatry vould pr01ticle top-up money for novel 
applic;a tlODS. 

the lJIK acne•, ..r\Lc:> u "ortn at least 
U.S aillir.;;. O"er cr.e ne"t two years to nritun 
ruearcb, will uicreue tne computer ?"""r ava1laole 
to raurcners w1tn ?roblems to solve t:iat req11ire 
'ulllb•r cruncner1". !nc c:omp•ny w~ncs :o set ur a 
cnue bued on an hll Jui.J 1>uu:: computer. 

Tllu i• a data-process i..-ig main:rame eq11ipped wit.-i 
nardware and software to enaD•e it to carry out 
•cc:torued calc:ulu:ions. Inere •re fo..r 
3090 coaputer• 10 11se •t Drit1sn ~nivers1ties ano 
raaarc11 centres at trie 1D0111ent. 

The five European CDftl?'J ter centres ".i 1 De li""'ed 
to tlleu coW>terparts in tne US vu tne Europe•n 
Academic luearcn Networl<. 

Cornall IJD1ver11ty in /lcw 'tor" alrucsy nas an 
lllK 3090 600; and developed• veruoci of Fortran, • 
ccmputer la cuap for scientists, for parallal 
proceaain& •D collaboration witri lnM. Tne company 
say• llrit1 .11 raearcners will oe free to cso ""'•' tn•y 
vmt vi.tll tneir co111pu •er. 

Pr P"a• vritten for supercom.,.1tcrs 11o10e by hr• 
auc.11 • Cray ca·1 be written almost entirely in 
vec:tc ued col'•, Wllile proiiua for tne 111M macnine 
ta..,e •ttn••"' ... c.,ly le11 vector is•~ code. 

The ucnine could none tne leu iuk• • valuaDle 
Contribution OlltSl.de tnc tnree :u1n supercomputLng 
centre• at tne R.itnerfor~ "nletcn uooratory, 
llulcnuter University anci London UnLveruty. 

lo addition to tnc )u'1u, 1Dl1 oropos .. to 1ive 
a1ay an addiuonal five •o-called vector facll Hie• 
Wllic:ll can be added to )u~u CDftlpu tert to turn tnem into 
n.-er cr\S\cners. lDM WLIL •uppLy tne vector ad~-on•, 
vortn U.S million, H ?.Ct of •n exutLni rro,u-• 
of 111pport for six ;entru at Camoridge, Oxtoro, 

1tancnester, I.Andon, Cran held Gr! Clucov. lt vill 
c1ve a fur tner 20 vector fac1l 1tics to oc.nu European 
IllM users. Cfnu hrat appeared lD Mew ::ic1entut, 
l.onoon, j December 19117, tllevee10.ly revl#V of ac1ance 
an4 tecnnology.) 

Dr1ta1n nams its centre tor superconclaictivitv 
resea.rcn 

Iiie site for Dritain's university raurcn centre 
f~r ri1cn-t~perature auperc:onouct1vity nas been 
cnosen. C-r1d&e 1JD1vers1ty vu espected to be 
reco-deCI as tne site, but toe final decision rest.eel 
vLtn tne Science and Easi~eer m1 llesurCll Council. 
I'llis is tric first of tne contrCNenial centre ... 
ault14isc1plinary raearcn units tnat. focus oo areas 
4f science tnat tne raearcn couacus ane1 tne 
.;overD!mnt J"CI&• to De important stracec1cally. Iney 
are ellpecte4 to aDaorD a growinc portion at t.ne 
science Dudce t. 

c..br id&e vu CD•pet10& VitlL a JOlDt b Lei from 
niramllJla• and IOarv1Cll lln1vusic1es, and w1tn one 
consor cium led by I.iv er pool Uoivuaity. Decu 10os are 
expected early l.D cne nev year on sevecal more cent:-es 
~ne1er tile aegis of tne Science aocl Eacineer 10& 
llesurcn CO\locil. Tnese inclUCle centres tor surface 
science, D>lecu1ar sci.nee, and sem.con~.u~t.or• .ac1 

novel -terah. 

Ille otner raurcn counc1la bave aa1d little 
aoau t cne ir plans for res ear en cent.res. Tile led1cal 
llesurdl Council is preparill& plans for one ceaue, 
""'en woulCI De run duectly Dy toe ll&C l.D tne aa- vay 
as 1u elli.st1n& raurcn centru. Tne new centru 
r;:lanoed by tlle SU.C v1U be funded under tne ellUtl.D& 
claial support sen-. 

Ibe :>E&C uy aDDOWLce the n- for tnc 
semiconductor centre 1J1 aid-Jan...ry. lt u bel 1eved 
r.nat tne coW>c1l 's revi.ev panel wmu to ab1ft 
researcn -ay fro• silLc:oa to never ruearcn 
•teriah, sucn aa "'lliu• arsenide. 

For tne u1n batcn of centres, the couuc1l vanes 
t11e aasessment tu• of tne review panel to vu1: all 
snort-luted si.tH by 31 Dec:e.Oer. Applicants viU 
-·detailed aubau11on• to tlle rev1ev panels ..n1cn 
will select tvo propo1als for uc:n centre. Tne 
cauncal nopes to decioe on tile a1tes i.n FeDruary. 

Otnu arua oo tne SEIC's lat include 
apphc:ationa of luera lD -ufactur lD&. enc10eer1.D, 
ctesi&n, process tecnnolo&Y and larce-scale 
apphcations of n11n-ceaperature auperconductiv1ty. 

Tne council allpect1 tne ll~t uo1vu1Lty or 
coll•&•• to Sllare Ula coau of r ... olD& toe centres. 
Tney will nave a full-ti• director, a uoac••nt 
co.U.ttee and a •isture of core staff, sec:ondeea from 
t11e noat uaatitutu, vuitl.D& academ.ca an4 acientau 
from indlla try. Al tft0\1111 mo• t of tll• vork will be 
stratecic ruearc:n, tna centres viU i>e abl.e to devote 
up to about one hftll of t11au activity to contract 
rdaarc:n. lTnis hrat appaaracl lD Nev Scientist, 
London, l7 DecellDar 1987, tllc veekly reviev of ac:uoce 
and tacnnolo&Y.) 

UK fir .. fund tecnnolosr ceotr• 

ln • move to force cl~•r llDk• Datvaeo 
scuntuta •nd indu~tr1allau • t6 iaill1011 
Lndu1try-tunc1ed Centre tor tne E•q•loir.at1on of Science 
and Te~nnolo&Y (CJ;STJ baaacl in Hancnuter vas launc:lled 
last Novn1>er. 

Tne centre will monitor acuntiflc advances botn 
in tne UK and worlclv1cle and Ut up• dataDa1e Wiilen 
can D• •Cceuee1 by tne co•panias a11pport1n, CEST to 
neLp tne• in planned researcn procraamcs for future 
prOClucts. 
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I'he coap.aa1es will contrioute =:wrAc~ in:or:JWtl~n 

to !H&Jll1pt are.as of co-r.:ia• uiteres L 

:Ou llobin M1cn.,lsoo, a direc:'1r .,, c'>alhgt<>n, u 
cna1r-n of tne croup of. ld ::o::t~nies wni.:n nave e~cn 
coatrib,.ted U50 ,uOO, wn1.:n, >1i en 1; :nil i i.m "I' 
1overtu11ent aoaeya w1il be use~ :~ !una t~~ 
!l.ancllester-baaed centre. 

CE.st vill identlfy specihc ar.as .,: interest i&R<l 

cover cnue in detail. AJ.tnougn tnese :ulds QC 
intereat bave not yet been folly aetlhea, Sir 11..:ioin 
said that tile centre will oe Loo~ing at tecnnologies 
>lbicn vill rea .. lt in proa .. cts in riv~ to ten years ana 
a~ated tbat li~eiy cand•aates are 
var111-aupercoadl>ctors and flat-screen aisplays. 
lSo..rce; Electrmics Wee .. 1~. lo :.ovemou i'loi) 

Elec~ron1c en.gllleers c~ll for researcn-t1n.t~a t~• 
acne• 

lllrita1D '• electrmica lnd,.s cry u appeal in, co 
tne Cover...ent to reduce corporation tax and incroa..c:e 
a cax-incents.ve acn.eme to ~llow gre•tcr i.nvest:a~nt in 
ruearcn by private indl>atry. C::>.ectranics 
unufacturera are claiming tna t ::.eca .. se -> f an 
increaa101ly coapetitive world marKet ana tne need to 
snow 111111 levels of profit to meet City expectations, 
funds are being cnannellea in~o mar .. eun, exisung 
prodl>cts abroad, res .. ltlnl in a rati.>ning of reaearcn 
and developaent expendJ.t,.re not oeiore seen in tnis 
decade. 

A 1ovenment wiute paper (policy docuaent) on 
civil rue.arch and development, p,.blisned last summer, 
cOllcl,.ded tbat additional researcn and aevelopment 
sci-lated by tax incentives 1.t1 cne ten countries 
studied in tile aurvey vu rougnly one nalf of tne 
revenue fore1on• by tne treasury, "so cnat cbe average 
coat-effectiveness u low". 

tile Electronic En110eering .lasociacion, novever, 
believes tnat tne earlier study neglecte~ to examine 
10 sufficient detail tne long-term aovancages of tne 
resulti111 i11c:reaaed i11vat:1ent in researc:n. tne 
aasoc:iation i• rei~eracing tne argument for tax 
iacentivea 10 a document submitted to enc eo~ernment 
adV J.S uig OD way• to promote 1.nous tr 1.a l ,rowen. 

tne Aaaociation proposes a c:onc:omi.tant tax 
al1owaace of l)u per cent on researcn an~ ~evelopment 
revmlue aod c:apita1 expenoi.ture, 1.nstead ol' tne 
present 100 per c:ent. Suen a move, 1.t clai.m.s, would 
enable reaearc:n eDd development 1.nvesc- 'nt to increase 
by ll per cent eac:n year and, on tne =••1.s of 
10craaaed sales and ~e reduc:ti.on of tne 1.11111aunce in 
trade (currently runn•n1 et a t12,uuu :ni.llion 
deficit), it vould t&Ka only tnree or four years to 
c:ompenaata tile Covernm•nt for tne Lost ta" revenue. 
The Aaaoc~ation bali.avea tnat 1.t would be relati.valy 
simple for tile 1ovarnaent to ensure tnat tax 1avui1s 
were b•in& iavea ted in resaarc:n. 

Tne CoverDIHDt nH para u tent Ly lmplored 1.ndua try 
to inveat aora of its ovn money 1.n researcn and not 
depend on State funds. It c:i.tu fi.1ures from tne 
OrpauatJ.on for Ec:onomi.c: Co-operati.on and Deve1opir.ent 
snovin& that leas tnan oo per c:ent of total rcsearcn 
and davalopaent carri.ad out by Dr1.t1sn industry L~ 
190) waa funaad from industry's own poc~et, co~parea 
with 67 per cent in tna United States, 72 per cent 1n 
France (in 1984), 7b par cent 1n Italy, ai par cent 1n 
Federal Republic: of Ceruny an~ 9d per cent 1n Japan. 
(Source; ~. Vol. lJl, 21 January ;;do) 

Ple11ey read1.c1 a h1.t~·powt1r grocess tor buLLdLn' 
1D1c:rowava ~•X• tCs 

Pl .. aay plc nas developed a ?rac~1c:a1, n1.&n-y1e10 
1all1ua ar•.n1de process tnat Lt c:la1"" will soon oe 
turn1n1 out n1gn-performanc:e cicrowave integrated 
c:1rcuna capable ot d1u1pat1.n11 up to 5 w. iJeveloped 
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• t tne .:omp.&ny 's J- .> Cr\lU.p L.td. Ul 'Iowces ter, -.la., c.ne 
?rocess Doasts U.)-~a &ate Len&tfta, two-Layer 
-tal uation us 1ng .-01yiaide 1DS"1at1on, and a 
tec:nnique tor etcn lDi well a in tne 11ac .. of toe vafer. 
tnu -ans go10 can be hlled in benutn nip-pover 
transistors - leaving a layer of ~aAs 00.17 )U~ cnic .. 
Oetween tnc trans;.stor and tne &Old nut SUl ... 
t:tc:n in, veils in tne Dae: .. ot tne wafer >.eta Pleasey 
use wafers tvic:e as cnic:k aa tne 100~• norm, wnicn 
improves yield' tne luU-f£•-tnic:k vafers oo Dot orea .. 
as often. tne first proauc:ts made vi.en tne process -
probably vio1eband -plihua ana av1tcn1Dll circuits 
for pnased-err ay antennas - vill be ava1lab Le in June, 
tne c:omp&nf says. (lleprlDted fr- ELec:tronic:a, 
~ Fe11ruary 1911~, le) 198d, llcGrav-thll lnc:., all 
ri111ts rh~rved.) 

A wnole r'Jll ->f nev contract• for Plesaey 

Alter tnree years of negotiatioDs wicn varJ.Ous 
ftaleric:an, ~apanese ano £..ropean c:ompetltora, C:l10a nas 
JUSt se1ec:teo tne UK electronic:• group Pleaaey to 
sup 1t vicn tne Dritun c1,.i1ital telepnone excnange, 
tne .oystea ll. (ne Dritiab &roup naa al8o JUSt ai..,ea 
an a1re-nt witn lio .. ia, tne Fumun 
telec:o....aications ano electronics 1roup, for tne 
distrJ.bution oi ita 1$DX private telepnoo.e exc:nan,e. 

For Plessey, tne Cn1Dese contract vnic:n u ~rt 

of a wider proJeCt for rai1vay e1ec:trif1c:at~on and 
financed by cne Overseas fconoaic: Fund of Japan 
follows an identical order placed aix mioncna a,o by 
ColomDia. PLessey nu announced tilat tne excnan1ea 
vou10 nave a capacity of 24,UOU l:uiea. 

Pleaaey is alao enoeavour101 to introduce into 
tne Soviet lklion ano au11aria it• lSDX •Y•t-, wiuc:n 
is a very powerful excnaa1e capallle of aana11n1 very 
larse private company aetvorK• for voice ano oata 
transmission - 111 tnu respect en a1re-11t u about 
to be c:oncluoed, aepend10g novever oo. tne ruiea for 
tne exportatioD of ni1n-tecnnolo11 products to the 
East. (So .. rce; 11ulletio lolPB.£SS, llo. 15 .. /Ub, 
Movemoer 198 7) 

!tegaDit development in :ic:otland 

tne l1otorola facility at East Kilbride, :.cotlaod, 
u De uig equipped for a l • .L+'• ilQtOS proc:esa. le u 
expec:tea tnat lM device• will be available for 
qualification by tne third quarter of L9dll witn 
initial proouct100 quantities by tne iourtn quarter. 
"enaral program manager at Kilbride, Darry Waite, said 
tnat tne company's primary obJec:t1ve 11 to support tne 
turopean mar .. et from vitn 111 Europe, but in additlOD, 
production w11L be for tna worlowide marKet. 

llDtorola ia tne second compeDy to announce tnat 
1t will manufacture -1aoit cnips 1D Dr1tain, 
followin& tne Japaoeae NEC. (llapr1Dted vitn 
permuaion tram Semiconductor lDternational Ila u111e, 
February Udll. Copynpic loj Dy anDera PubLUn1Dg 
Co., Des Plaines, IL. USA) 

USA 

Development support for parallel proc:eu1n1 

tne US Government anould provide 1111re support for 
development of para11al proc: .. auig computers. tne 
Office of Science • tacnnolo11 Pol•CY and toe Feaaral 
Co-ordinating Council for Science, t:n110aer10g • 
tecnnology reco-nd apendi11g $1.7 b1ll ion over toe 
next f1ve years, in ada1t10D to tne S5"U m1ll1on/year 
already bun1 spent on n 1pi per foru11~e comput1n,. 
tn• ..;overnm•nt snould eapec1ally support tne 
development of software tor parallel. procus 1n' 
ma co 1nH, inc: lud 1.ng al,or nnma, langua1•• and 
development of mac:nU1e vu1on aad apucn recognit1on. 
tne Dep11rt11:cnt of Defense for several year• nas Deen 
1upport1n1 art1f1c1al 111te>.l11ence oevelopment for 
m1l 1Cary USH. 
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ltemiwni.le, lb!t nu announce.: tnat lt wili s11pport 
parallel process i.ng computer Jes ign researcn oe.:1, 
performd b!' S. Cne!l. tne .iesigner o: tne Cray lt;!1P, 
vno recently set up nis own colllp.iny. Uatracte.: tram 
~ Sc1.nti.3t, 7 January l':IOlll 

Thu teen companies n;ave JOll\ec1 tile 
Microelectran1cs and COlllputer tecnnolo'1' Corp.'s 
researcn study Ulto electronic .oppl1c<1tioos ot 
bipl-teaperature superconduct1v1ty. MCC be,an 
studying the •terials last sumaer. concentr&tlllg on 
using bipl-teaperature su;>ercolllputers as interconnects 
in super-cooled computers. future vorK will Ulclude 
tbin-fi.la depos it1on an11 superconduc;: ing aicro-cn ips. 
(Reprinted from Electronics, 18 feoruary lilill, 
le) 1908, 1tr;.;rav-rlill lnc., all rignts reserved.) 

additiooal support for supercomputer development 

Supercompuung develo;ioaent snould g.?t an 
additional Sl.~ billion of go,,er111Rn: support over tne 
ui;t five years, according to tne Soc:iety for 
Incll&strial •Applied llatnematics. tne funds are 
ueded to accelerate creation of l!lnovative narc1Ware 
aad software, develop aev ma:nemat1cal tecnnictues anci 
develop new u111ver11ty curricllla to attract students 
to computer science ana engineerlllg. Software 
develop.eat u lagglftg benmd ocner dcvelopoents, and 
de•nd for supercomputing is already beyond cne 
capabilities of exiatlftg macnlftes. lExtract.ed from 
Science llews, 21 Nove:ober lill7) 

KIKIC progr'""' 

The goal of Phase l of tne us DepartllleDt of 
Defense'• Microvsve/Mill1:11eter-Wave !1onolitn1c IC 
prosr•• ia to pfoduce tnese ~aAs ICs at a reasonaole 
cost. The Department <Jf Defense expects to let 
Pnue l cootracts in April Hllli. tne MIMIC maritet a 
expect.ed t.o be wc.ri.n Sl.78 :111llioo ~Y L':l97, vers .. s 
Sblt.4 million Ul l9'Jl, and 3 ... s muaon in 1980, 
according to Electronicast. Tne !1I.'llC program is 
designed to provide tne military Wltl\ microwave and 
ailli•ter ICs Chat are required for tne new 
generauon of raclar systems, smart m .. n Lt ions, and 
radio-frequency coGDUnications. tne itey is to fi6ure 
out now to b1ald tnese cni;>s u a practical cost, 
accordlllg to E. D. !laynarc1, director of COlllputer •nd 
electronic tecnnology at tne Deparc:iect of Defense. 
Currently, manufacturing remains oiff1cult and costly, 
prabibiting tne use of MI."llC devices in most military 
prosra... Tne Department of Oefense intends to invest 
•a.a S~l aillion in tne fiscal year 19811 and 
SSOC million over ae.ren years in tne MIMIC program. 
(Extracted from Electronics, 2& l!lovemoer 1967, 
(c) 1988, McGrav-ihll lnc., all rignts reserved.) 

Texas win• lt6D centre 

s.-tecn (Santa Clara, CA), formed as an 
experi.mntal electronics industry researcn consortium, 
will build an IU.D centre in ilouston, Ieus. 
Participsnu include International aua iness Macn ines, 
i>igital tquipmcnt, American telepnooe • Telegrapn • 
.Al tnoup there are no cnemical colllpany ;>ar ticapants, 
Se•tecn will concentrate on area1 of intere•t to 
electro-cnemical •uppliers, sucn •s • il1..:one anc1 
plli"• arsenide integrated circuit materials, 
pbotolitliograpny, ;>ackaging, etcn;onts and dopants. 
Se-tech will focus on deveiopin;1 way• to impro.re 
un .. facturing tecnniques, ea,,ec:iiilly increH ll\& 
yield•. (£xtractec1 from Cnemical week, 
20 January 1988) 

Univsr11t1 opens Center for De?endao1e ComputUI~ 

Pittabur&n'• Carnegie Mellon University nas 
et•ablianed a Center for 0..penoaole Computlni to llll?et 
a srowing need for reliaole computing to protect "ital 
infor-tion stored in automated systema. tne centre 

viU concentrate on researcn, evaluat100 and 

development of fault-tole~mit computer• ana reliaole 
software to apply to lite-critical s:irste•, process 
control in aanuracturlll&, trmsac:tioo processl!lg ancs 
o:ner lar,e ;outoated co .. ercial and 1U.litary 
sys teas. 

tne CDC's first fsult-toler.,t coaputer ia a 
Stratus XA LOOO aoael 10(; contllluous process mg 
syate:11. It will be used to predict nardvare failures, 
integrate .,arallel processllll, and daign narc1Ware 
arcnitectures. The u11it will also be teated as aa 
ulrra-rel iable file server for a datrlbuted coaputlllg 
environ-at »UCh as tne Andrew sys tea, QlU's person;oi 
computlDg network. 

tne centre vas funded by tne llational Science 
founc1ation, tne Office of Naval lleseardl, l!l&:>A, tile 
US Army and LDK Corp. Equipme11t was do11ated by 
Digital &,.uipment Corp. and :itriltlls Computer, Inc. 
(Extracted from Computer, October 1987) 

Alrco unveils a seaico11dllctor J.Dduatry pro1ect 

Alrco, a unit of oritaill '• DOC Grwp, procl•i-a 
its "co~taeu.t to tile ae111concb&ctor Uldustry" by 
&Dllouncing plans to coostruct a nev researcn aad 
developeent facility Ul iesearcn trimgle Park, l!l.C. 
The S& mllion buildinf will be locateo near tne 
Microelectronic a Center of l!lortn Carol ill&, wnicb na• 
bem vorlli.ng on vays to reckace contaa1.naat inel• to 
boost yields of semiconductors. .tirco says ita 
facility will concentrate on -tnods to liait 
contaalftation fr- 1ua in coaputer cbip manufacture 
and dutrlbut1on. Alrco plaas to produce r•earcn aad 
development q..antities of specialty 1a•es for 
111croelectroaica, 1Dcludlllg silaae, lD "clean room 
c:ond1tions". (Source: Cbaucal Week, 
ll lloveser 1':187) 

DNA hnjlierprl!lting database to hnger criminals 

tne world's first co•puterued data banll of ''D!IA 
finger pr lDt" l1lformation on convicted crim1Da1• u now 
being p••nned. tne California attoruy general's 
office nas begun s&::.;hea ro '1~r.ermme tne best -tnods 
for collecting and storlD& c1ata, anc1 expects tne 
clatmase - wnicn will be uae;t to identify md 
prosecute repeat oifender• - to be on llDe in 
J-j years. i,luestion• ove:- now tile c1ata will stmd "P 
in court may delay tne database'• applicability. 

State forensic scientists are lDV .. tipting 
several memoc1s for analys l!lg •-plea to be entere<i 
into tne database, and tney are .. al.Lllely to •elect tne 
•tnod c1e.reloped by Alec Jeftreys of the ~iversity of 
Leicester, vnicn n .. beai ueed s .. c:cesefully in 
1maigration and forensic: c:asu 1D tne ~ited il:1Dgdom. 
Tne Jeffrey• methoo usu probu for nypervariabl• 
minisatelllte DNA, and produces a coaplex pattern of 
band• tnat may be difficult to store in a database aoc: 
compare reliably to newly run •aaplu. Data storage 
and compsr LSOD vill tie s iapler vitn th• • i.Agle-loc: .. s 
or dot-olot approacnes, accordl1lg to Steve ilelsl•y, 
cnief of forensic •ervicea in tne California attorney 
1eneral'• office. 

Ttl• dot-tllot tschniq .. e ia co11sider•d le11 
lsbour-inten• i"•, wor1u on the c1e1raded ONA of 
forensic 4smpl•• and requiru only 10 nanogr- of 
DNA, an amount obtainable froa a 1in1l• nair root. 
tne 0.1-1 microp-- of intact DllA neceuary for 
11t1&l•-locu1 •nalya ia u obtainaole only in 
&O per cent of tns cases, according to Jona liin9'ler, 
preaident of I.lfecod••, a Nev York company tn•t 
1pecialues in DNA anaiysLS. 

ideally, tne DllA samples for tne databue wo"ld 
b• analyHd 111 a ever al c1ifterent way•, 1ay1 il•Ul•y, 
Decause tne tsc:nnique used in • particular c:ass may tie 
dictated oy tn• amount and coodition of enc DNA 
available for analyaia. 



lllatever •tno>d u c:nMcn by CalL torn1a, 
defenclanta snould bave a source to>r an tn.iepcn<lent 
alternate tut. (Source' ~. Vo>l. jJl, 
21 J .. uary l9dd) 

assa 

!ivet to !Ucrosott 

Microsoft l.nc. is eager to press an.cad w1 tn a 
.. Jor •oftvare l1cennn1 deal in t::>e Soviet Union 
cooreriD& MS/DOS, but it is betn& styau::i by enc 
SoYieta' lac:lr. oi aoftwarc copyr1snt protect ton. tnc 
SoorLCta alrucly n..,e an operattng syatcci derived from 
ltS/llOS and Microsoft ia ea pr to protect iucl f fros 
furaacr c:opyins before it enters enc iul'ltet 
officially. One poaatbiltty ts c:o•pcnaatton for past 
c:opiu, but tile SOlricta are rel11ctant to asrec. tne 
ussa baa c:opyr isii t protect ton lcgia latton 11nder 
proposal, but it• buruuc:rac:y ts tal<tng a LOil& time to 
settle tne iuuc. (Ile printed w1en pcrm.ss ion oi 
DATAMATIO~ .. p&inec , l February 1 ~d8, co pyr ii" t 
by Tec:l11uc:al Puolullin& Coapany, A. INan and 
kadatrnt Coapany - all rignts reserved.) 

Perestroika and enc personal ;;omeuter 

the ~eateac c:ballmse fac1111 £.stern C:urope u 
tbe videaprcad introductton of computers tn industry, 
acnoola aad at nomc. For a lons time wt t:uropean 
pver-nca c:onaidered personal c:ompurers a 
ch.apenaable luitury, wnose most duturo111, sioc-..ffect 
vu tbe indepcndmt ;..tr.llec:tual activity it cm.gn t 
ati .. late. Governmnts now appreciate tnat cne 
a11ccu•ful introduction of cosputers tnto l.lldustry 
requiru tne develoiment of a popular computer 
conaci-ua.. Aa a conacquenc:c, it ts tn enc 
production of pcraonal computers, for use botn at n.,,. 
aad in offic:u, tnat enere naa been ;ne CllOSt dramatic: 
srowtn in enc past cnrcc years. 

Tbere are internal arzuments, nowcvcr, about 
vtaetller to concentrate on build1n1 up indigenous 
tDdustriu md rialr. oetng lu to lu years benuu1 tne 
Wut, or to import computer tcc:nnolo!D'. 

lly Wea tern a tandards tne nome computer in tne 
East i• aa rare as a avallow in winter. ln tne Soviet 
IJDion tbe nuCllber of owners u ne'h"1olc. ?oles c:..i 
buy anytning on enc blaci. mari.et, 011t iOes tern name 
computers start at around cne cq111va1ent of S1u,uuu in 
&loty• md Sl,000 in treasured narci currency. 

It i• only in £at IArmany, Cucnoslovu1a and 
llunpry tbat •n average nouscnold nas a real 
pos•ibihty of obtatn111g one. tne C&ecnoalovai. 
Gover-at u i.aporting Snarp personal computers for 
llo• use ""icn coat Jl&St under 5600. Tne average 
m:Kltnly salary i• s1si.. 

In JUD• 1985, pri• munaters from tn• c:ountrie• 
belonpns to cne Counc:il for 1Ut11al C:Conom1c 
Anutaace (QIEA) penered in Hosc:ow to sign tne 
•o-c:alled Complex Plan for tne Development of Scunc:s 
md tac111101011 co tn• Year lOOu. !ne maU\ aim waa to 
..,oid cne cluphc:ation of U.O in tn• East Europc•n 
c:oUDtr ia, aad explo1 t ene •c: ienti he resource• of ene 
soc:ialut community in its attempt to keep 11p 11itn 
tecnnological 4avelo11Mnts in enc West. 

In cuta1D ar•••, nouc:eaoly b1otec:nnol.ogy and 
robotic•, tnu llH n•ppened to an extent, not so 
.ucn tnanlr.a to ene uu1ve raearcn c:entre• to11nded 
ia Mo•c:ov, but tnrouan a atr111g of bilateral 
Ventura. !lie Soviet Union na• set 11p robotic• 
rrojecta vitn DULpru, CucnoslovaKUI and Eaat 
Carmany, tnereoy ma1nta1n1n11 close control over tne 
inclu• try. 

The p111Loso?11y of c:o-operation cioe• not Hem to 
11or1r. so vell wttn computers. ·~•tn tne e"ception of 
llocurue, wno•e Mio pro1ra-• nu been go1n11 into 
r.ver•• tllrougn LacK of fund• and otner probl•"", tne 
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~tern 01oc countries are developtng c:osputer system• 
in c:oapet1uon wttn eacn otner. lt u a strmp 
rivalry, nowever, stnc:e lt does aot result in iaproveci 
prod11cts. llunpry u tne leadin& softvuc prooucer lb 
Eastern t:uropc~ tndeed, lt n,,., pcoaucu a ranse of 
games and even •preadaneets for the lies tern -ri.ct. 
Dulgaru nas nad ·" problea vith software aa 
t..Jubtn ~&lev, cne vu:e-cnairaan of enc Aasociat1on of 
tne Elcc:tron1cs lncluatry in Sof:ta, aclaita. aut it u 
also because once an llaD project naa atarr.ecl tn 

DUlpria, it aerely nu to fulf:t. a act of 
predeteratned ta:gcta .. ale tecnaolosical developacnts 
are overtalr.LA& tnoae tarpu. Tbis bu led to 
freq11ent ditftc:ulttea - ill particulsr ""• one Eaat 
lf.uropean country iaports computer• fros anocner. 

DOUI enc aulgarua Pr..,eta aad C&ccboslOlr• Tesla 
~ava lrbit c:a.putera are aotor1ously uareliADle. 
tnere nave been n.-roua breaJLdova• ancl user• cannot 
&et -clltDC• repaired Dec:auae aervic:e tacibtie• n ... e 
not Deen act up in tne importing country. 

QIEA nu now decided to Go •omctn1D& •bout tni.s. 
At cne enci oi laat year, -•er sovern-ta verc aue 
to •ct up an orpnuation called International 
Coaputer ~uipamt ( i£1M), 1.11 ltosc:ow, mcl •n offtc:ial 
announcemnt u expected very •oon. U.IM vi .1 aia to 
co-ordtnate t11c iUtO being carrLCd out .1.11 t11e 
individual c:ountric• 11icn c:oaputer •ystea 
applications. aaci a1so to end enc vaaceful rivalry. 

Qle lr.cy question v1ucn vill undoubtedly be 
ciucu•Hd withtn tne lEill forum is tne villtnpeu of 
East (;er•ny to co-operate. Not aurpru1.11gly, tn• 
East <Oera..as are leaders in c1o ... t1cally produced 
computer a. tne largut producer of pcr•onal coaputcra 
tn Eastern ~ope u cne aobotron elec:tronica fl.rm, 
based in Orudea. Tne bulk of tna output i• for 
l.lldustrial uae, b11t toe Covernraeat nu encoura&eci ene 
crutton of cratnill& c:entra cnrousiiout tnc c:ountry 
wnerc people can Learn computer air.ill• tn acd1t1on to 
tnc •cllcmcs orgaaued by inclustry. 

A<:c:ord1ng to Western reports, ia Eaat berhOI 
alone tnere arr. an estimated 5 ,500 iodustrial 
c:omputera, 31,0uo C.\ll/Co\.~ iascall•t•ona and 
7.l,OuU in<111Strial robotr. Tne •pread of C..O/CAM 
ayatems m tne capital alone far oucatr1p• t11• nwaoer 
in use tn>"ougl\out tne entire Soviet lln1on. DUt 
bcca111c of its spec:ial economic relat1on1n•p vitn cne 
fllo,;, East wrcwny naa alvaya eituted tr. a claaa Ot ltS 
own in tne spnere of compu~er prociuc:t1on. llobotroo ia 
already prociuc:lb, a l2-oit computer wn1le the C&ec:na, 
Pol.ea and DULprun• are aull •truulins to overcome 
rne intric:ac:1es of tncir lb-bit pcrsoo•L coaputera 
wn1c:n are, novever, coapattole vitn LDK .r.t mad Xt 
macn10ea. 

tnu u not to auggut enat 11itnout c:o-opcrat1on 
froa Ease Ceraany tn• oCAer• are lost. Dapite toe 
•nortc:ominp, llulpru nu •de r-rkulc prop-ua in 
tne pa•t cnrce ye•r•. Tne country bu prcwed 
part1c:ularly •Gept at c:1rc:11..,cnt1Dg Q)COH regulari.ona 
vnicn pr.vent Wcacero couatrie• exportiag c:ertaUI 
tecnnology to ua tera turope. 

Despite tne dfor t.a of Ha alliea, nC111ever, t c is 
toe Soviet lkuon wn1co .... t mall• cne l.aap 1.11co ene 
computer ap if enc CKEA c:ountrica are to staad a 
cnance of c:ompet1111 11itn Watcra procluc:tioa 
proc:s••••· M praent, d•apitc Gorbac:D01r'• 
exnorcationa, tne imple•ntauoa of c:o•puter 
tecnnoLo&y, •lltn tn• •J..O&l• exception of me ••Litary 
Htabl11n•nt, nu bun very poorly manapd. 

:i1nc:e tne c:onsr .. •, en ere n•• been a!l important 
1ntft tow.rd• tne production of office c:oaputera - to 
tne bcneht of manager• and planner• - wn1c:n anoul.d 
fac:1l.1tate cne dec:entraLuation of ec:onrmi.c: 
dec:u10n-aai.tn1 envuased by enc Sov1•t .. c1eran1p. 
To1etner wir.n E.•• ~ ,..,rMny, tne :;av i~ t Un on u 
LnvHtln& neavliy in me dcvelopm•m; of a e1111tal 
te Lec:o-.nicauona aya ta ... 



Tn.e aia of cne cong=ess LS "t0: ,~[ a com?Ut~r 
v~cn apreactaneet, vor~ ?tocessLn6 •nU ~&t•D&se 
facilic1ea in every f•ct.ory". 1.n t.~-r~ ol sottw.a.re, 
tnerefore, tne Soviet pl•nners are looo.1n& t>otn to tne 
West ud tneir ow East l::.urope .. n allies. ~nager• ue 
now sno•nng 111teres t in '-otus l- ~- 3 for ttle 
spreadaneet. 

'Ille Soviet indust=v tlas now c•ugtlt up w1t'1 ~~e 
otner Ea•tera bloc: c:ountt1~s in tnt proouc.tlO:\ of 
l&-bit ainicomputer•, .. oufactur1ng aoout iOU units a 
-ntn. Perna~ llOre significatltly. it nas up to 
10,000 uinfraMS aluaoy installec in factor1n. it 
producea ita ~ computer equivalent to tne lb.'1 Hu, 
but mere ~• a aer ious snor tage of per i pner .als . 

the atatiat1cs suggest tllat Eastern l::.urope is .at 
lut atulli>ling into tne computer .age. but tney •re 
not •"ffic1ent to give a true ;i1cture of computers in 
aocialut aociecy. Sc:noolcn1~arcn il•arn progr-1ng 
witn tne Delp of old telev u ions wn1cn r licx"r 
conat.antly, on keybOllras oesignea in tne e.arly l~70s 
and witn keys ..,1cn sucii.. ro tile .iesterner, tile gap 
in computer tecnnology between _E.ast .aad West •ppe.ars 
enor.ous ud uabr1dgeaole. 

':De Wes c nas • of course, 1:on tr i.bu ted to tn is 
backwarclneaa, th.anks to tne oft en v inch ct ive COQJ!o! 
reg.ilatioos, b.i t tn is is not tne primary c.ause. ( rn u 
firat appeared in New Scientut, i..onaon, 
l l februar, 198b, tne weeii.l y review of science .ano 
tecbnololY. ) 

Yugoalav1.an 32-oit computers 

lleg111ning in tne .autu111:1 tne !Uagenfurt (Austria) 
o fhce of tne Yugoslav firm ls"ra wil L begin sod ling 
32-oit computers. ac:coro1ng to tne R~uc~rs news 
agency. At present tt\e m.acn Lnes, answering to me 
name Trident, are .assembled witn lntel 6ulbo and 
llDtorola b80l0 microprocessors out tne new design wiH 
be based on 8038b .and o~o;u types. tne more powerful 
aacbl.llea will be s.ipplied wLt:1 tne Xenu oper.ating 
system and lllHX basic sottware. 1 .. iter tlley will also 
sell ~cro VAX type aiacnines, ln.ra OeL ta Computer• 
announced. (Source: Computerwor ldiSza111LtastecnniOla, 
~- lb, 12 Auguat 19<17l 

Vlll, UCTOllY AllT<JtATlOM 

Comau aclYanced fleJtiDle woro<snop exrubit<0d in Milan 

At Milan'• 7tn DIO, tne woud macnine Lool f.air, 
where tne vorld'1 leadi~i manufacturers of flexible 
ayate• vere elbibit111g their producu, tne eng111eera 
of tne Fiat CrOllp'1 automation company err.cted a 
2,000 aq.iare •tre ttage as a duplay for two flexiole 
mcnmical proc:e1ain1 systema, .a flexible anembly 
1111•, aad a roilot1;ed laaer welding c:eU. Olrerall, a 
ni1111 tec:n duplay wortn several. billion lire, l'•na1ed 
entirely by a dutributed information 1y1tem cap.able 
of performing production pl~nnin1, control and 
1D001tori.ag func:tiont. In snort, tne •1rut operates .. 
• fully operational "autom.atic factory" compruing 
four vorlunop1 interconnected tnrougn a cagitu data 
proceuiog architecture cap;oole of •nte&r.ating 
applications involving ddferert function.al levels and 
of linkin& tne cc.mputers to r "woronop equipment. 
''Th11 Man• tnat CUI [Compuc .r lnte1rate<1 
Hanufac:tur ingl n.aa now become a s tan<1.arc1 product tor 
u1", co ... nt enc Com.a•J ll!n&•oeers. 

Tne four integrated 11sno?1'1 on a1;p~ay •t tnc 
Hilan fair represent an ~qua1 nuwer oc app1 ieation•, 
wnicn nave already been told t~ four cLfterent 
factori.u of tne Fut .;roup. Cne large.c of tnete •• 
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tne RtS [f1ex.iole Kanufacturing Syatem1, a unit u .. d 

for -en lll ing 1 tee l aad l ign t-alloy pr uutic 
cooa;ionents. rne syate• is to oe lllatalled in ooe of 
Com.au 's hve tur 111 plants, wnere tne ... cnanical par u 
of Smart robots - a family of oewly developed, 
six-.ax.is rooots - a.e .. nutactured. 

Tbe operations perfor•d by tne ayate°' iacluoe 
ailllllg, borin1, tnreading ud apot-faclllg of roout 
forks and ar-. Tne ayatem arcnitecture coapruea a 
Har:-15 •cninlllg centre, aa Har-Standard McDUllll& 
centre, an auto-te~ gauge 1tation voere tne finisnea 
units are cneckeo, a presetting atat1oa, four anuttlet 
for lllserting tile p.aUeu into cae .. ch111111g centres. 
aa .auto•ted central atorage unit cap.aole of 
accoaDOC&ting ~OU tools, and a rooot-c:ontrolled 
trolley for tne llOYeaclt of tooU ano producu. Ine 
"ntire unit u caatrolle<1 by a dat.a proceaaing ayatem 
oasea on a computer l 1Dlted .ip to tile numerical 
coac.rols of tne macnuies. vni.cn lS c.apabl.e '1f 
cootrollin, up to lo different processuig fuactioas. 
!nu "MS u su;>porteo by a amaller ayate• dea~gnea to 
process circui.or units uo te.aturlllg an !'!Ar:-l.5 
maCftlAlD' cent.re. a Gea1.m1 turDllli c:eutre. aoo a 
quality Control gauge atatioo. Tne prOCIUCCS .aDC1 t001S 
.are conveyeo aaa nar.aled witnlll tne ayatem by a 7-.aJU.s 
Sea.art rooot equippea witll .a gripper cnanglllg cev1ce, 
required for n.andling ot au tile different parts. tae 
total iuml>er at units to oe manufactured can be variea 
durin1 oper.ation by adJu•ting tne data processing 
ne cwor .. as necessary .. 

Tne roooti&ed aaaellli>ly line for noa:i1tinet1c 
JOints, exnibiteo at cne fair, for .... p.art of a l.ar1er 
assembly system, wnien is to be inaulled ia fiat's 
Cassino plant, and ..,ic:n u based oa cne uae of tile 
new Cartesian robot known •• !last. The operatioaa 
consut of tile assemcly of 10 aifferenc coapooenu, 
wltn productivity of 215 units per hour. Tne line,. 
Lo.a<led and unloaaea oy tne rooocs, u teo oy a 1uiaeo 
trolley. ln tne .assembly cell proper, tnree robot 
.arms perform all tne operations. fitting tile core, 
ball cage and an elu;;ic r Lill into tne Dody ot tne 
JO int. 

l:lowever. tne most strll<.ing new 1ystem u tne 
roaotuea ceu usea tor 1aser weid111g ot .a.itomooil.e 
Do<lyvori< tnat Comnu u deliver111g to Ferrari .at 
H.aranell.o. lole1aing nead movement u c:ootroued oy a 
customueo 5.)J Smart rot:ot desi.,ned witn aa 
integratec Laser beam propagatiou system, a aet of 
copper mirrors allowing cne pasaa1e of 5-ir.w laaer 
beams. rne rooot u pro1r._d to per fora tne weldin1 
on one body at a time .and 11 governed by aa "open" 
control un1t tnat e.an eaaily integrate sensors aod 
otner inteH i1ent aubaya te ... 

Tne Etnernet co ... nicationa network is toe data 
proc:ua111g ayate• wn1cn trmaform cnue 111oiv1dual. 
l1ne1 into one of tne very few ClH 1ysceu e:uatiag 
today. Tne .area c:ootrol •Y• te•, two CAD-CAK 
1tat1ona, and tne production management ayate .. are 
all liaed to tne Etnarne; network, ln cnu netvor1t, 
norma1 telepnone c:ablu, coaxial cab lea aod broadbaod 
eaDlH can 11e uaed simultaaeoualy, wnic:n meaaa tnat 
different c:o .... nication protocol• (Dec:oet, llAP and 
tCl'-l.P) can coexi.t. Tnerefore, tne uaer •Y operate 
witn tnia 1yatea1 for .any applic:atioa wnateoever, 
re11ardle1s of tne co-un1cac1on mode -pl.oyed. "11y 
exni11it1n1 tnu system at tne fair, we are try1ag to 
snow people tnat tne llltrocluct1on of an 111tegrated 
system, based on networks and macninea capable of 
11rowing wan tnr. demand• c.f tne comp•ny, u a proc:eu 
tnat can De implemnted gradually, over time," 
Com.u'• top e:ucut1vea "baerve~ "In1a 11 an 
approacn wn1c:n offera medium-aue coapan1es alao 
an opportunity to tue advantage of Clll tecnnoiogy 
wnile sategu.ar<ling .an<l cnturin.i tne compatibility of 
tn• rnvest .. entt already maae." \:;ourc:c~ u SoLe .... 
2!:_!. 27 October l'187l 

• 
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Kore am:loeuver.,ilitv and lifting capac1ty w1tn 
:iweden 11 EU llUllOOO raoot 

tbe IllD-3000 ia the second llll!llll>er of tne new 
&eneration of A.SEA robots. ln a "'"Y, it is tne o ig 
brother of tile l&D-2000, al tnou,n youn,er. V lewec1 
from tne lt.t.ndpoint of aspect alone, toe two raoots 
appear identical, e1tcept for sue. ln real1ty, the 
Haential differen" lies spec1flcally in their 
respective hftlD& capacities, wn1cn in tne case ot 
tbe IIJl-3000 bas ~een incruse4 to lU .. g; t>ut tne 
tec:11Dolo1iea uaec1 in both are ldent1ca1. 

Tbe MCll1De ia a 6-axu rooot, featur1Dg an 
extended vorlr.in& •pan, hence well-suited to 
applications aucn as vater-Jet cuttin,, laser cutt1ng, 
md a pot veld in&• but pri..mn ily, th lS robot lS 

deaiped for •teriala-nandl mg and machine-tool
•~lD& apphc:aciona. Its speed and accuracy 
dlaracteriatic1 allo permit its use in assembly 
operation&. 

To be&in vith, its axu-1 ani;le ot rotation lS 

more or leu 180 • at a maximum speed of lUo • per 
aecond. lta otner cnaracter is tics of freedom md 
a peed are: for axis 2 ( armJ: +':lo.I• to -110 •, at 100 • 
per 1econd; for axu J ~upper arm)~ tr om +OU• to -oo·. at 87° per aec.>nd; for axis .. (wrist 
rotatioo): 2ou• in each direction, at .1.23° per 
aecond; for uis 5 (bend1n;;J~ no' 10 eacn 
direction, at 22.:.• per seconcli and for axu o 
Ctvia tin&h more or less 2 ;u , at 2 lJ' per secon<1. 
It1 reput.Oility tnrougpout lS accurate to witnin 

!0.15 -· 

7rom a riaorous "matnemat1ca.1" v lewpo1nt, tnes~ 
cnaracteriatic.a are perhaps ~ot very meaningful, 
except to pa~cicularly 1Lnowledge,.ble spc.:1alucs. 
Furcnermre - and thia snou1<1 awuen tne interest of 
th08e responsible for materials nanal in;; - tnu rooot 
ia ca!"Able of sua.lu.neously serv10g two wro-pauets 
(800 x UOO mm) placed side~'/ side eitner along tnei
rupeccive len1tna or respective w1dtns. 

Its moat extended z.one of manoeuverab1L..:y is 
situated at & lieigpt of l meter from tne floor; tnat 
ia, &t cbe n"1'm.&l nei&il t of loading/ unloaci10g station• 
and conveyor a. 

Different auembly confi.gurat1ons are offered as 
options, and in particular cnat of tne inverted 
p08ition. In cnia configuration, tne upper arm can oe 
lifted very 111sn, thus allowin11 greater freeaom for 
tne lower arm, and enabli.n6 tne completing of full 
revolution• without difficulty. 

lta 30-k& Liftin& upacity was not arrivea at by 
cn1nc:e. tne face ia that tne average weisnt of 
ucnuae-i:ooled piacea 11 kept, to tne extent po1a l.IHe, 
at a u&i1m1m of 10 to 15 kg, ao tnat tne) can be 
relatively eu ily nmaled by a numan operator. tnua, 
if tn• arm ia 9e1uipped witn a dual gri.pper, it can 
rundle tvci pieces at a time, resulting in an 
appnc:i.Ole tim gain. 

On th• otner nand, i( H• inttallacion u to be 
made aimple, it• control system ,..,t be cap.at le of 
c:o•unicat1D& with all tn• equipment tne rooot u 
intended to serve. 

The control 1yacem of tne IRll-JOOO u equipped 
witn the mo1t v1dely-uae<1 aer 1e1 ana parallel 
c:omunicaciona interfaces, en .. ol 1ng • t to dulo"'e 
with the vaat m&JOr1ty <.1f nunier1ca1 control• on tne 
marut , ua in& a very a 1mple pro ~oco•. in ad~1 t ion to 
these co-.n1cati<>n1 por ti, tne control ~•! nas 
6" numerical i.nput anCI o.. output ter::anau, at wed u 
four analo11 input• and four outputs. rne rooot can 
tnul be put to von 1n a ver1 co•P•• te env Hon men t o i 
aenaora Oln~ actuat?r1. At any &.Ven 1n1ca~t, tne oa/ 
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can contain a pr10cipa1 pro&r"m and '19'1'J auoprosra•. 
lts •aory capacity u 61o It-octets [It eisnt-bLt 
bytesJ. A total of 2,5011 p08itums or au.,ers can be 
recoraea. A battery pover pack pravidea baaup for a 
min i .. m per ioo o i 1 ,OUU noura. 

Certain software functions are incesraced, aucn 
as tool co-ordinates, palletu:ation functLona, 
overload tests, alisnment function• for the .. 1tiple 
grippers, provision for pro1ra-1D& eipt &rippera, 
and aanage-nt of the coapruaecl air and electric 
power SU ppl leS • 

iu ... rous peripnerala nave been developed for 
materiah-nanol Ulg 1nd •c:b ine-aervice apphcationa. 
tnese incluae tool cnangera, tool noldera, and 
grippers • • • lt anould be noted also th& c me air and 
electric power suppl iea are available all tne v&y up 
to tne pi.ncers. 

Inus, wniit tne :;vede1 are offerm& ia not only a 
nev robot, but actually a conerent line of 
robotiz.ation equipment. (Source~ Electronique 
lndun• 1elle, l September 1987) 

C:SPlllt manufacturing co-.nic&tions network 

After ,. two-year ruearcn effort, tn• hrat 
rea1-scale application of the ESP!UT-CML\ 
{ColDlll.lnication Netvork for Hanufactur1D& Appliutiona) 
researcn proJeCt vas pruentecl at iiannaver, FllG. tne 
acronym a u.nas for tne European veruon of r 1e HAP 
"""'tom&ced Factory" protocol, an 10auacrial 
co=minication standard wnicn nas bee under 
development since the early l~dOs by a ~ool of UJOr 
lllAnufacturers led oy General llotora. Tne applicati:>n 
0.1 dupliiy in lian .. over 1Dtegratea a computer, a 
continuous pa en 1Umerical cootrol 111&C111Dln& centre, • 
pair of tool loaaing ana unloadin& robots, ano a 
?alLet transport system, all of wic.'l "apeu" to one 
anotner tnrougn a local co11111.1nication networ~. 
rn1rteen ~uropean companies, aelected among cne 
leaa1ng manufacturer a and user a of automation aya tems, 
contributed co • .ne implementet1on Gf the firat stage 
0 f tile project. ;'.nese compani:a incluae tne Ult' I 
1:1r1ti.an Aerospace, wllich lead9 the conaorti.um·, 
Italy's Aental1a and Olivetti·, tne Frenc:n companies 
null, Elf and PSA; and tne F3.G'1 lii:c.Jorf, Siemna and 
bl1W. tne first macn1D10g ceil• are to be 10atall.:<1 10 
Dritun Aerospace's Wolvern&mpton plants for tne 
production of aircraft component•, and in Aer Lt&lia '• 
i'omgliano d'Arco racc:.ories, were tney are co be uaad 
for mar.,,ing tnc- cable• inatalled on the Airbua 320. 
tne subsequent pnaaea of en~ project nave t>eea 
acneaulea in sucn a way as 'o enaole tile oarcnera to 
iA U1 cne tec:nnolo&ical koov-nov requirea to t:i.e in 
with the implementation of rne HAP l.O, tnat ii, vnen 
tne US protocol 1a com;>letely ol!fined by General 
ttocora. (:;ourc:e: !i':..:.!!!ia~~· ilo. o, Au1111c l~ll7J 

F·.~tory automatic.r i• • reality wnicn nu now 
·-•n nol<I in all 10.iuatrialaed co...acriu, but wat 
ia ica nur.ory and row do sovernmnta view it? Not 
very LCY.1& •So, gover.-aent• nad ar alllllival&11t attitudr 
tovarda automation. :11e pouibility of s1111if1c:ant 
increue1 ui producuvity ana there tore, weu th vaa 
reco111i&ed, but tne effect• on emploY"'ent cauaed 
concern. 

Ln tne llK, special ministerial dt>p.artmcnta act 
more or ••H directly aa fir •• ootn aupp•y asul <1e111and 
are concernea. AUo, tnere are resional • :ru.;tur .. s 
'""•cn prov•de au utance and acwuory a.,rvic:e• to 
tllMl ll com pan iu 1nvol ved in robot •ea, 
ou11ne11 or,anuat1on. Supply u •• · 
con tr ibut1ona to reuarc:n and 1nnov~ 
1upp.,rt auea1ure1, "'u.cn i.n aome caee· 
co aid mer,;era )etween 111.ng co111pan1 



1u-lat1oa of de-d is .:ocpietely separate froa tnat 
of aupply. lt coaprues pra,r-s auied at spec11'lc 
tecnaoloi;y sectors, sucn as tne S11111 l c:ng1nooer ing 
Firat lavesi:.eat Sch- or tne P.ts (Flenole 
llmufactur inc Systeu l Sc:nem. 

la the FB.G, 10dus tr al poh.:y is or ienteCl towards 
"indirect" aetnods of SU!Jpor t. Tnat u to say, tnose 
•t:Aoda ..,icn direct companies towards specific 
act1Y1tiea without involv1ng tnem in ,overniaent-dehned 
procr-•. These 101tr.-ats ta .. e tne fora of tar. 
redllctioaa and tar. credits relating to researcn costs, 
u well as tne 111bs1c1i%10g of up to .. u per cent of tne 
cosu of researcn per1onnel ln s1Ul1 companies. Tne 
gower.._,.; has its own l!iO progr•-s. iin:I companies 
participating lD the• obtiiin hnanc1no1 of up to 
50 per cent. Of thae hnmcul sup part measures, 
..,1cn coasi.lt of soft loans or ,rants, aoout 
80 per cent goes to 1 l1m1tec1 n....aer at lar'e 
compmia. The largesi: progra111111e carried out ;at 
pramt coaceras factory automation and nas funCl1ng o t 
OM 530 ailli.on for tne perioo 1':111 .. -191111. 

Toe aituatioa is c11fferent in france, ,..ere a 
alllllber of .. asures er.u t to support ilncl or •en t ·em.and, 
at botn the local ano nauonal levels. A.'iVAil 
( ll&tioaal Agency for tne lcplementauon of ttesearcn l 
i.1 the principal organ for tne prOlllOUon of researcn, 
and alao for the general support of supply innovat1on. 
On the 1upply Ii.de, a spec1flc programme nas been 
utabluned in tne aac:n10e tool sector, w1tn tne 
allocatioo of Fr 2. 3 billion for tne tnree-year per io-t 
1982-1985, and tvo leadmg companies were i11e.u1fuid 
in thia field, !IATllA and CGE. On tne Clem.and side, tne 
llECA (Advanc:ed-Dai&n !lacn ines and r;qu1pment) proceoure 
of the A&eacy for tne Development of ilesearc:n and 
ltanufactur10g Automation nas proved to be ~e of tne 
moat effac:cive •••ures. Ine agency pluvi.Jc .. ; crc~i: 
facilities to small 10c1ustries for tne purc:na~e of 
automated machines. 

Tne Svedisn system is particularly intere&ting. 
The Swedes have recognued tnat tne llllJOr oostacles to 
automation are not te ;nnological or hnanc ial, out 
''l<.na11ledge based". ln tnu case tne er.perience gained 
oy "leadlDg edge users" u oi critical import<inc:e, 
because they are able to promote tne spread of 
automation by prov1li.ng '" moclel to be im.J.tated oy 
otner c:ompan ies • 

Tnerefore, si.x "leael1ng edge compo1&n1ea" ""·ucn 
n .. •e rece1.ved financing for tneir nign ruk pilot 
progra-•• were identified: ASO:A, O:ncuon, Volvo, 
Sandvik, Saab-Sciinia ancl Electrolux. 

the Japanese er.ample is certainly one of tne oest 
known, tnanka to tne commercial succ:eas of tne 
aaaaufacturers in tn is country. tne typical 
character a tic of Japan'• supply s t1""'lation pol icy u 
not to finuce one a 1.11gle company but ratner to 
finance i.ni.tiativa comoining tne activitie• ot 1110re 
tnan one c-pany. Tneae i.nitiatives, co-ordinated oy 
the M111atry for lnternational l'rade an~ lnduatry, are 
n.-roua in tne automation sector. tne iniciative• 
111clude: lll111erically Control lea !lacn ine l'ool• 
(1971-198/., S70 mllionl, Duic ilesearcn in N.lto1.,.tion 
(l9Hr198l, Sl90 111ilhonl, Flexible 11anutaccuring 
Sy•teu (1977-19113, SbO m1llionl, and ilooocs for 
Critical Taaks (1983-199ll, a "lateru" progril!Oft 
iAt,nclsd to co1111ane otner pro":ammu sucn u tne 
"Space Factory", aircraft eng1nu, •~Cl otner 
activities. Japan maites u»e or ~otn fucal measures 
(depreciation), and flnancu• me•suru to •timu• .. te 
aupply. 

Of apec1al J.nrere1: are tn~ ea'I cr4!'ai.t cermo 
prO'tlided by cne Japan Develo?m~nt oan~; •lso, cne 
Japan••• nave •peci.•l u.s.;.u. r.lea::.ure~, Ln tnat 
depreciation ratu may be •?Pl •ed to m.1cn inery "111•.J~ 

in Jap•n". 
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Turning f10ally to ltaly ve see tnat, 10 far, 
industrial policy in tne automat1oa eector hu 
concentrated alaoet c11:clus LVely on toe st1-!at100 of 
Cle-ad. Tnu strategy nu utilueCl extr-ly aiaple 
support -asures sucll as tne 190) "SaoatU.1" lav ... ic:.n 
provicles easy credit term for tne purdlase of 
.... ufactur10g ucn10ery. 

From l~ll3-l9~o. Lav b~/l9ol prCNided S!Olller 
comparnes w1tn a cootr!Jlution of 25 per cmt towards 
tne purc:nase of h1&ft technology aac:nma. Io 1986, 
tne same rilte vas aGOpted for tne purcnue of 
computerued systems. De-ad can alao ~e ati. .. lated 
to so.., er.tent by Lav 46 of l~lll ..n1cn provides 
su0s1d1es for raearcn or lrtDCNatiYe production 
progr11aes. Tnis law has also prCNided a sporad1c 
supply incentive, Ln tnat it nas been ta .. en advanta"' 
o i oy certain ... c:n 10e tool manufacturers. l'ne 
liiition'"l llese .. rcn Council n.aa set up var10ua 
progra-es w1tnin its 10atitutes, tvo of "'1lc:n are 
particularly s ign1hcant. Tneae are the ltecnanical 
l'ec:naology pro gr a- lauac:ned in i~~, VL tn tne 
parncipauon of companies and univera1t1es, and tne 
Koboucs pra,ra- currently Delllg lauac:ned. 

ln spite of tnese sporaoic: interventLoas, lt 
would oe cr.-e to say tnat tnere nas never been a real 
supply pol 1.cy for tne automation aupply a ie1e 1n ltii l.y. 

M important European experimental centre u 
currently oe1ng eatabl 11ne11 at: tne Elsag pllllt ln 
Genoa. Tne development of tne c:enue ia 1upported by 
the European Co11Runity vLtbia the framework of me 
technology innovation ESPlll'I progr-. 

Tne centre's objective is to provide a laboratory 
for tne development and teatU.g of fle:u.b1e 
"mul uvenclor" n&rclvare an cl aoftware. 

Togetner witn O:laag, the companiea and 
universit:ies also parucipat10g 111 tne progra- are; 
Pn1llps {oelgium and tne lletner land&), SES.t\ (France), 
tne University of Aachen (FR.:;), .t\eritalia of Turin, 
tne ltllao Po1ytec:nnic and tne Cllll LNauooal ltuearcn 
Councill l'lac:nine Tool lnatitute of Milan. 

tne plani: will reproduce tne condition• of a 
tle11:ible unu factur i.ng vorK•hop for mecnan1cal part• 
and vill be coaposeo ot a cell for i:ne proceas10g of 
prismatic parts, a tura10g cell, a fle11:10le uaemoly 
cell, a varenouse, a tool preparat1on area, ao are>< 
for c:ne v iaual identification of par ts, guided 
trolleys, and r<>Dota fa~ tne transportation and 
nandling of paru and tools. 

Tne data process 111g arcn1tecture will llAILe it 
pou 11>le for tne maUl tactical/ operational function• 
a f a manufactur i.ng CO<Dpany - auc:n aa product design 
and proc:aaaing, data coot:rol, production plaon111g, and 
real ti• proceuiAg control - to be i.ntagratad. 

C:O-.nicauon• within the ar~itecture, vnicn 
wui utUue tne EU>A 5000 control ay•t•• at cad 
level, will use tne KAP (Kanufac:turiA& Auto1111tion 
Protocol l or 101' ( l'ec:nnical Ofhce Protocol) atandard• 
in a multuupplier environ•nt capaole of 
•ncorporatina subsequent clcvelopmeots. (Source; 
~~a_!}a <Jul, 15 Octot>er 1987) 

Io.nio .. lJapan) nu developed a aulu;ointed, 
r.l·equ1pped rooot tn.c can st1>~y a structure aace of 
bloc1u and figure out a vay to duplicate a. le ia 
cal>cd tne AssemDly Rooot witn lntelligence. le nas 
cwo C.ifnwra.• tnat tunc:tion iii• v u1Jal •en1or1, 
p•ncer·l•~• nands ane1 a.n ine1epenJent database tnat lt 
uses to draw inferences. I.ts l'oapix-ll 111W6• 
processor proce11es data collected bf 1t1 visu•• 
ten.ors. tne raoot al10 reli .. on an en1inecr111g 

-' 



' 

' 

vorlutation to help co-ordi.nate its oaovements v1 ~n Lts 
iclmaa. Ita meebanical 11e1vee.nts are co-o~d1nate~ ov 
mc:roc-putera. (Source; .\s Loin •all ::itree t Journal, 
l2 October 1987) 

llev Soor ie t robot 

'Ille USSI maounces en.at a new rooot nu Deen 
developed VIHc:b is cap.able ot c:.arryLn' tv1ce us own 
veipt up valla and alon& c:eu a.ngs. •cc:or~1n, to tne 
TASS Neva Aceac:y. Tne J4 lD (l'- ,.,) robot nu hve 
lep equipped vitb s11ctian p.acs and moves 11.lle • 
spicier. The robot can carry loaus u? co 7i 10 
(JO q). (Source; Wall Scree t Journal. t;;..rope, 
16 Dec:emioer 1987) 

lloboc hoepital llelp 

Traiuitions lleaearcn's nev tnree-feec-tal1 
prototype robot n._d iloscoe will ta1<e over some 
drud&e vork fro• nurses at DaDD ury llos pl t.al a.n 
Danbury, QI, ha11lin1 meal trays and nandling slllll.lar 
dlora. the robot v1ll be tested to see ""1etner 
robotic:8 c:an belp ease tne n11rsing snortage affecting 
the hospital ad other nospitals around tne country. 
loscoe'a first test will be to carry two to fo11r .-al 
trays at a ti• from tile noapital 1<1tc:nen to n..rsmg 
atatiooa on tne 10 floors. If Roscoe passes tne test, 
it vill be 1ivm other Job• sucn as getting band.ages 
and pracriptio1u and taltlllg speci.-ns to tne 
l.t.oratory. llattery-povered Roscoe is g111ded by sm.all 
c:-putera, aenaora and a video eye. It stops 
auto•tic:ally if it bumps into some tn iog and uses an 
infrared aipial to c:all elevators. Roscoe is nov 
bein1 suided vi.en a small control panel and a teener. 
loacoe vill evmc..ally Cle given its ass 1gnmenu by an 
orboard keyboard and video terannal, "'lien nas not 
been installed. loscoe's internai computers ar• also 
nov bein1 prosra:aed to n~l p it find its vay aro11Dd 
the 450-bed coamnity nosp1tal. !rans1uon ile~earc:n, 
Viii.Cb nas 23 workers, is developing rooots for tn• 
aervice indllatry. (Source; New YorO< Tu11es, 
7 Jaa11ary l9Dll) 

Robo:1 in sec:uri.tr applications 

lobotic:a un11facturers are researcn1ng and 
develop1n1 mob i.le robotics for security a '.'Pl 1cations. 
!looi.le ral>otic tecnnology, loflicn LS relatively new to 
tne 1980a, llaa been lar&ely assoc1at"d v1tn m111t.ary 
and 1over11ment applications. Sandia r.&tiond 
Laboratoriea (Alb11q11erque, ?ell, a US Department of 
F.nersy contractor, nas deve lopea :ne Sand u interior 
Robot 1y1cem, a mobile rooot witn a variety of 
1ecur1ty applications. 04et1cs l Anane1111, CAI, a 
manufacturer of robotics ana artificial 1nte1l1gence 
1y1teu, llaa developed a s u-1eg,ed w8l1nn1 robot in 
cooj1111ct1on Vltn tn• Savannan iuver i.aooratory. Ine 
robot can be fitted vi.en robotic ar1111. Denn 1n1 Hob 1le 
Robotic'• (Woburn, MA) 'Sentry' moo ile rooot was 
deai.1111ed to work v1tn an 1nte1ratea security 1ystea1 
tnat incl11dea electronics, viaeo an<l numan g11aras. 
Tnue fo11r-het-taU 500 lo rooots are now use<l in 
l101ton'1 World trade Center and oayuae t.xros1ti.on 
Center and vi.ll 1oon be leasea t~ otner facilitiC!s. 
(Extracted from Sec11rity, Cecemi>er L98i) 

"Factory of the fut..re" 

We•com !elepnone Pro<lucts, a Rac1<we1 l 
Intern•ti.onal teleco-.nicati~ns ?roaucin& unit, rus 
formed• 'factory of tne iutur•' via ro11?uter 
intasrated un11facturini1 at 1 ts pl ant in Downer's 
Grove, IL. Katerial nanclling llM!tnoar Lnvolvea are • 
conveyor 1y1tem to route ·~or• ..,itnrn tno Iut Process 
Center (TPC) area, an<l an automate<! ilu1ae<1 ·1en1cle 
sya tam to deli.v1r products t? tne an une~ goo<ls 
1tockroom. WorK atat1on• in tn• r~c are LaLd Ollt in 
three parallel lip and L in•ed via a R.apu tan 1Grana 
Rap1d1, KI> Product i.on ll.1nagement Sy1 temt ll'MS J 
modular conveyor. Tne il'C area inclu<lo in-circuit 
teat or part verification, fLnal UH:ilDLy area lofllU 
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st.atlClllS aount flDal nar<Nar• 1teu, a f1Slct1onal c:est 
are.a vnere pr a.nciea circuit Doaraa , • eurc1aed ana 
tne final vu .. al 10apec:c:1on area >Dei overall 
voriuoansn 1p and board aeatnetica are aacpled. 

savinis fro• tne c:onveyoraea ayate• :..ncl11de 
111 per cent overall proeluc:c:ivuy of tbe TPC, a 
1) per cent cut 10 •terial naoal101 c.,.ca, acc1v1ty 
a1s co11 tinuan~ ana 111ven tor 1 cu ta • WTPD' a i11 taa&ib le 
benefits fo11D<1 from auto•c:ed •ter1al 11aocli1111 Duea 
on tne Pits 111•tallatiOI! alone vere a 10-20 per c:enc: 
1•prove.mt Ul aupervuory effecuvmeaa because 
pro1>1 ... are more easily recopii&ed and re..d1ed and a 
10-.l.U per c:ent ut1•tea .. prov•-t for tne q11alLc:y 
control fllnct1on clue tP betc:er Douaeleep1n1, P!IS 
c-puter c-p.atit.1l1ty vi.en tne f11ll anop-floor 
control scneme and .or~ capeble vorkloaa balaoc1n1. 
lfultracted fr- ltaterial liaodlina, Jmuary l9Dll) 

llev welding robot for ap.ace shuttle 

Roclr.etdyne (Caaosa Park, CA) nu roboti.:i:ed tne 
weldi.n& of a small 9&l'ifola on tne space anuttle m110 
engine, 1111der a M.ISA-sponsored advmc:ed robotic 
veldlDg program. Tae four indl cli.a-ter, 20 111cn long 
un1fold tnat requira 56 incna of veldina carries 
1 i.q11id oxygen mto tne ab11tc:le en1ine '• u1n 
injector. loar.etdyne, a loc:ltvell International uait, 
naa cut tne welding ti.- co l1 deya varsua :tu days 
vnm tne un1fold tiad to be welded ..,.ually. A 
~Ou ,UOO Cyootecn 118 rol>ot vu 1111talled ac: louetdyne 
to do tne unifold veldin&• An eipt-po•iC:Lo11 
1a11veraal fi&ture, a drop centre tool, vu duipled 
ancl built by NASA and loaetdyne at llASA' 1 llaranall 
Space Fhpit Cater (lluatavLlle, AL). the fL&t.:re 
ude of ordinary tool atael allova tne u111fold to De 
positioned on cvo a&u v1to011t cnmsm& tools. 
(C:..tracced fr- tletalvoriLio1 lleva, 30 llov..Oer l91i7) 

Tactile sensor for robot• 

A tactile senior to endow robou VLth b..an 
senses naa beea developed ac: tne llDLvar11t7 of 
liewcastle. Tne 1en1or cnat 1111i.te1 visual and tactile 
10puts co 11111111c nuun c:apac1ti.es geu it• 11pit from 
an internal mi.nature rotating cawra. Uam1 input 
from tne c:.amera, cne aaisor -1tor anape• md orients 
1tsel f. Over l ,OuO tiny tranaducera allow t:ie sensor 
to "feu" tn 1ngs aoa convert preasure appl ud to tne 
neld ob Ject into a v uual image. A robot v Ltn tn i.a 
sensor ;ype learns to dutmg11un between m&DY 
ob Jects, tnen ,..,. .. correct p1c1u. (btracc:ed from 
Des1gn1ng loews, iJ lioveai>er l'ill7) 

lCs revo111t1on1&e 110t1on contro: 

'!1ny power 1w1tcnm1 i.atasratea c1rc:u1u an<l 
1111croprocesaor• are Drin&Lni a revol11t1oa m motion 
control. D11i.tal motor-control •tnOcl• nave become 
econo>1111ca1 alternati.vea to •tnod1 baaed on d11c:rete 
parts ana analog circ111cry. Tne emergence of more 
powertul 1111c:rocontroller cnip• and amart power ICs 
nave led to tnu development. D1gi.tal cor.trol u 
1xnio1t1ng 1taeLf in more precue pos1t1oni.a1, more 
1ntelli1ent man1pulat1on of motor motion, auller and 
lignter drive and control circuitry aod tHt•r macnine 
reaponn times. It• m11n benefit u 11J11pllfy1ng tne 
aeaign proceaa for mt1on-control 1y1teu·, tnu• 110re 
des 1gn engineers can profit fr- tne advantages of 
eLectroni.e motion control. D111c11 control 11 be1n1 
applied to all type• of AC and DC motor• 1n 
clo1ea-1oop servo ana o,>en-loop stepper circnLta, tne 
11e1tors rang1n11 :rom lov fract1onaL np to tne nign-np 
1nt•graL type. (Extracted fTom lllc:nan1cal 
l:.ng1neer 1n.s 0 :lovelllber L'i87) 

Kitcnen robot tes tea 

Tranalab u te1un1 robot• for nanalin1 food ir. 

fut-fooa ruta.;ranta. food nana11.n1 u gener•L~y too 
dif f1cult for rooota beca11ae food 11 aot firm and •• 
irui111Lar. Tnc new rooot, vni.c:n puta tne na.,uraer on 



a bl&ll -d tnm I"' ts tne top o: tnc oun on. u oc Ullf. 
teaud •~ tnc Univcrs1t~ of •1s..:ans1n xnool of 
leata..r-t ancs tlotel ~a,ement. rne rooot LS 
40 i.Acba " Lll iAc."Les by :u Ln~nes. AL 1 ~r ts tn.at 
tau.CD tile food are •d.c ot s:.~1nicss :.ititei ..n'1 ..:~n ue 
re uaraup a clisb.v.asncr. tne r~ot •h>u.LY woe-.. o~tt.?r 

if i.t cu.d not bave to ~e Detveen two nu.~ns. 14.e.ally. 
tDe mtire procedure of tNO.ui, n~..rll'frs vould be 
automated, and operated remately oy tne persoe< at tn~ 

caab re&iater aa orders are ta~en. Tne roo~t 1n use 
at Wiacaaai!l vas funded by b..r&er i.~. lutractee 
fr- lllev Scinti!'!· ii October l'ld]) 

llev factory •yatea procsucts 

C.£. Fanuc jl&lto.at1oa, :tortn -r1ca. nu 
11DYe1led a ne.~ pnerat1oa of factory system products 
tDat cute tile coat of C-1"'ter-1ntegrated 
uoufacturiA& procr-- and tD.a offers tne tecnnology 
to an expandecs uaua range. Toe nev Cimpl1city 
Sy•te .. prodllcta Li~ factory-floor controllers to 
Digital Equipment and LDK-cClllpatlble uiduatr id 
c-putera, u•10& use-speci fLc software 11<>dules tnat 
C.E. Fm;,c ••id provides t:le benefits ot cuatomued 
.,.te .. at lower cost. c.~. fa~uc (Cnarlottesville, 
VA) ia a jo10t v.nt..re of .:.neral Electric and Fuiuc 
(Japan). (Source; TecnnoloQ Up<late, .0:) Jmuary 1-Jllo) 

lll!tter cars for less 

For auto.abile manufacturers arouno tne vorld, 
tne goal ia to proc:uce nign-qual1ty cars more 
ecODollically. llegard1es. at ..a.t cars a CClllpany 
builcla, iaproved desian and asse:il>ly are crucial to 
lov-coat producuoa. Efficiency uid quality - -in& 
car a fa•ter md CDUj)er ana free from defects - are 
i.cy. Step by atep, tne way cars are Dial t u oe mg 
re iaven ted • 

The degree of .automatio" tnat u .appropriate 
colo11ra debates about now to •:prove proauctlv ity ana 
quality. Companies l ~e .;eneral ll<>t?rs are instul ing 
factory co .... nications networKs, so-called flexible 
aut.omac.ioo, and even rot.ots wi.tn v1s1on. but tne 
prod11ctivity of n1gnly automated .assemoly lines u 
10-tiae1 aurpaascd ':>y t.'lat ot pL .. nts witn less 
autoutioo but app.orentLy oetter-org.anu:ed worK fiows. 

For cKAmple, tne New Un 1 ted ~tor !"tanu ta..: tur L:\i. 
Inc. (llu-i) pl.ant in Fremont, c .. 1.:., a JOlnt venture 
of CM and Toyot., n.as only aoout u1u rooots (17.J of 
tnca in vcldi.ng I as .against enc ~ ~11 or 1110re found •n a 
fully automated pl.ant. tee :'lu:m:a proouces cars witn 
tewer ciJatomer complaints ta..in an1 otner ;Hant Ln tne 
QI aya tea, altnoul" its Cnevro•et Nova. an'1 royota 
Corolla• are aimple autoaooiLes ~y •n~ustry ~tandards. 

Labour ral.iti.ons are Lnse?ar.ab!y e:ltwined tJ1tn 
auto .. tioo and vork flow. Rooots coat JOD• .ano new 
unufact11rin1 approacnu tnreaten oy:un:.inc worK-ruLc 
arrmge•Dtl nc1otiatcd tnrou!V\ tne years by unions 
and IUGa&••ent. Conventional 11>ants may nave 
100 di. fferent joo elau LhcatLons vnere some never 
oaea nave only tvo to five. 

Altl'loulfl automation LI at tne centre of cnana1es 
in tne induatry, by itseLr Lt may not improve 
e fhciency. Com pan Lu en.at Lns tat l rooots and o tner 
ma,;niDery v1tnout cnang1ni productLon pr•ctiees .ar• 
juat "autouti.ng put proole,..", said Ke.en l'ICl<ae, 
director of tne lllinou tnatHute of Tecnnology's 
ManufacturLn& ProductLVlt:I Center 111 CnLC•&O• "You're 
doing very efhcuntly 1o•tnLn' tnat may not be 
clever." 

furtnermorc, r'en tne most tnorouinLy autoiaateci 
line only reduce• tne coar ot •n .. utomooLle ~y ~)uU or 
ao • bee•~• labour on • typi..,;..&L l Ln~ con tr LOute1 on~ :1 
batveen ~ mid 10 .,er cent of tne total colt, accorCILn& 
to one CH cn&Uleu. T~u• tne 1earcn tor efficiency 
muat 10 beyond tne a11e1111>Ly l1ne. 
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:tater1aL$ account tor ~~ to bU per cent of a 
car's tot.i coat, larply because m>et ot vnat 10•• 
into • cat u a f10uned product UL it• owa ripe -
seat au...ClLu, en&ines, in•tr-nt paneu, and so 
tortn. ::.>•e .asse1111>l7 pl-U. sucn u Ila..,., and 
lionoa 's in lt.irysv ille, Rave tlleir owo ataaping 
plants·, tor otners. •t-P1D&S are snippeo to toe 
assembly plmt Just l11<e otner parts. 

Coeponent au-17 usually tua place LD -ay 
differ mt tac toe in, oundreda or even tnouaana a f 
ailes apart. because ao -en of a car'• coat lies in 
voo' doae betoce uee•ly, aany pay-ofu co- froa 
auto-tin& upatreaa opcretioaa in otnu planta or evm 
at otner compeoies. 

li<l'I etficiently can a cat be built? Moat ot tnat 
qucstioa is aoavered loog oefoce part• rucn tDc 
•••embly l10e. l'e•ign of the vbole car and quality oi 
tne c-pooents tor• a found.at1.oa for ctfic1ent 
ass..., ly. llGllever, bad •••..Oly caa ruin a good 
daign, aoo .,,..,. tne but aa•••ly line vi.ll ~ocluce 
one l...,n after aootner if aupplicd vitD bad parts. 
Furtner-re, so- daip• are eaaier to -ufac::ure 
tncn otner•. 

ieoesign101 cars for mre effici.nt auem1y u 
JUSt one vay to cnu1e tne aa•e.,ly laae itaeH. 
More obvious are cnange• in tDe vay indi" idual 
coaponents are put ~ogetner, aloog vitll cnangea 10 
plaat or1m1ua1tiaa, mat recsuce vorlL-in-proceas 
inventories and i.eep ti.pter re10 on defect•. aut 
en110eua ao•tU1e• tni111< a partlcular tasw. i• ripe 
for eutoutioa, only to had on e closer Looi<. that 
people do it .ore effectively. 

~y er ue.c u for job a •o be auto-Ced are uilctller 
tne vorl< t&1Les a loag ti-, and Wetnu it u 
oangerous, pnys1cally de-nding, or 111nd-a...,10gly 
repetitive. iooots are not feartu1·, tney can be •de 
very 1troo1; and they never beco- t.ored. Tney can, 
tneretore, Lmprove speed a1 vcll aa quality. The tvo 
processes now moat coma>oly doae by rooou are welding 
and p;oi.nting, t.aaks tnat colllb10e ooredO• vitn 
unpleasant and unnealtny eavuan•nta. It aoae 
plants, rooots Cle.al vitn aucn neavy CClllpoaeat1 u 
vneel-bra1<e package1. Automated 1uided v.niclcs can 
move parts to tne assembly 110e - iuelt, of co...cse, a 
perfect ewmple of automation. 

11.etninw.ing tne production proce11 may be aore 
complex tnan sLmply .automating Lt, Out •o• cnan1es 
require no automation at all, JUSt • tresn approacn. 
For eiumpie 1 awnutactuzera once .. •embled car ood1ea, 
doors anD all, before tney vent 1.r.to tncu initial 
paLnt o.atn, nut tor vora.era to i.nstall tne cu•' 
uiteriors, enc door• nad to be left open. 

So to acco...,datc tne car booy and 1.ta open 
doou, line• vere etlflt feet wider tnan for door leas 
tlodiu. tkcna1ncal equipment nad to be poaiuoncd at 
leaat four feet away froia tne car a, and vor&era dod&ed 
tne 4oors al eacn car rode down the line. Cara vno1e 
door• vc~e denteo on tnc way nao to De acnt to tne 
repair bays at tne end of cne line. lty remov101 tne 
ooora after cne pa10t JOO, labell10g tnc• and s1aply 
keeping track of tnn, many car-&err nave traded 
record-&ecp1111 for apace, acfcty and •enan1cal 
I tmpLLctty. 

So• fundaacntal retll101L1 cnJ up do1n1 avay vitn 
tne pccductLon l Ule al to&• tner. At Volvo'• 
lJ-year-01d plant in !Calmar, Sweden, tea ... of vor1ter1 
aueml>l• ••&n hcant paru of eac:n car - c-plete 
1nterLora or auapen11ona or en11ne comparaunta -
Ln1tead of uc:n vorKer pcrtormlllg wnatcver uaple 

ta1k '•t• 1nto tne ~u to 90 a4;onda • c:ar apenda at 
uc:n •t,.t1on on a cnnv .. ntLonal LUie. (Cara apend 
tne aame amount of tL .. at every 1tat1on, but 
l Lnea rM/ run •t anytnLn11 fro• lo() to 72 earl an 
nour. J 
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M•e•ly pl.,.ts l u.e Voivo 's navot -.en lowotr 
productioa rates tnan typical pt•nts - luu,uuv or 
f-u cars per year v1tn &Ju .usemly wor,.ers, acatasc 
tile 200,000 co l00,000 cars per year tnat a lar~ US 
or Japm .. e factory aaueves wttn 11p to J ,uuu vocs.otrs. 
Oil tile oi:ner ll.,.d, .. ny ind.lstry analysts arot calling 
for ecanoaic:al use.Oly lines oper•tUl& at a -.en 
1- product:a.QQ rate. Even ~ne most efi1c1ent 
coaweotiOAal pl ... t -•s no profit 11nless tt rllAs 
cloee co capec:a.ty. 

llGDda me Toyota are also try1n1 tile t .. _.,. 
approacll, altno.ap in not nurl)I' so radical a val' as 
ia 1'oho. Eacit .. ors.er on ane of tlle1r tea• alternates 
cloin& oae of tne sneral taslts perfor•d d11rtn1 tne 
a:Uaute or eo ucn car spends .. t a atat1oa - only a 
s lipt aodificat10A af typ1c"'l usltllD ly-liae practice, 
llllere ucll vorl<er clcea a s uisle tas;.. 

Alloi:ner lnel af retll1nil.1ng prodllcuan ts to look. 
at tile vay product:a.oca lines and tlletr cnauis of s .. pply 
inte&act, in teat ia called J11St-in-t1ae aanufactu&"tA&
!lanufacturia& liau typically operate in push .ode~ 
arrival of partly ca11pleted products or companents at 
a nev atatiOA criuers ao asse11Dly operat1an. aut 
JU&t-in-tiae ayace• operate in pull 111Dde, vnere 
cOll~enca are req11estea aaly as needed. Not only are 
invencory apace and coat redllcea, but vttn earlier 
identification ... d traclr.tn& of d~fective parts, tile 
quality of fintahed cars improves. 

Qt'a b~tillY autG11&tea Detro:a.t-tlaatraaclr. plant ta 
li.Ai<cd by • co-.nicat1ons aetvoril co Qt coaponent 
pl.,.ta in !.ivonia, !ti.en., •i.nasor, Ont., Canada and 
ch~ere. I.a eaell car body comes out of tne pauit 
.nop in llaatraaclr., an electran1c aessa1e 1oes to tile 
sue plant in Windsor, vhere vorKers assemble :.ne 
appropr-ia'-C •n'-• uul .,1.'-e U-1ea VII a nv;;:;.a.-e.-: •a.;.:.. 
ilacka of completed seats are tr~c .. ed a:ross tne 
Detroit liver and del ivere<! in proper sequence to tile 
liaatra.c1t line. Tne seats are inst;olled in tile car 
body abo.at four nours ahotr it leaves tne paint snap. 

;. by-product of Just-1n-t1111e tec:nn1ques ts that 
.. nufacturers, l ille Toyota, can b"tld up to seven 
different .adels concurrently on tne same asse~ly 
Linc. la.teed of producin1 a run ot one aoael 
foll-•d by a run of anotner, a JuSC-111-ucie ltne 
produces individual cars ot different r.ypes, apparently 
at random. Tne motivatlon, accorci1n, to cne cOt11pany, 
is a prlOciple tne Japanese call nu;unK~, or 
lcvcllia&, wntcn requires demand ror components, 
equipa.nt and laoour to remain as constant as 
possible, ratller tl\an •o fluctuate. 

Eacn car 111Ddd, even eacn variation witnin a 
•iA&l• .add, nu s lisntly different puts and l;ooour 
requ:a.reaents. It. luxury mo<!eL, witn adaed mtertor 
opt1aa.. vould require aore :1• man tne avera1e for 
iiaatallin1 suta and tr ta; • s 1apler model would 
require 1 .. 1. It. lon& run of one would require extra 
nmde; a run of tne otner voul<! Leave worKers ulle. 
Witl\ lcvellin&, aase11Dly-l1ne worlt balances out, as 
doH depletion of different parts. 

Juat-ia-ti- parts supply, and neiiun..a on tne 
aa1..0ly line, demand corrHponiin1 efticiency frOID 
1uppl ier1, wncmer capt1ve or 1ndependent, Ra1ardlHs 
of vho run• up1tream aanufactur ing, u1provemcnu in 
production efficiency nappen ... en me same vay u on 
the a1aellbly line itse!f. 

Many component p1ants are organ ued so that 
tr ... eport5tion between vor~ areas and at~ra1• takes up 
tnc bulk of aanutacturing time, according to tne 
11 liooia Institute of Tecnnology 's ~l(ee. 

In newer f•c.Cor L•I, nowever, m.acn 1ne1 are 
clustered by tne type of part tney produce inacud of 
by function. An operator \"r a ump1e ?•CK-anc1-placc 
robot) unloads the ahaft from tne Latne and places 1t 
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dtre~uy on me Ded of cne atli. tAI -cntae•, u tllen 
&o•s airectly frOll •1lltn& to 1rmc1er, and 110 'JG 

tnrousn cne ent:a.re aet of .anufacturtA& opcartona. 
Tne ttae can De cut to as little •~ OAt~encn. 

:>hocteatn& tae ... nufacturin& proc:eaa c"ta tile 
lead tiae for 1>1111dtA& compoaenu to order, rcductn& 
1.a tura tne 1avencor7 a •••ppl1er .. at carry and .Uta& 
pos11111e J"'t-1a~1ae delivery to me uae':llDly plant. 
latner en.an redUci"& ovual.~ ... aufacturin& coats, 
a-ner, Ju&t-1a~i.• del:.very often re.a.cu uae•ly 
plllDts' iavencory coata by requirin& auppliera to 
vard\ouae tne ;>arta and aakc -re frequeot deliveries. 

Addia& auto ... ttoa and reorp-.uin& tile vork flow 
are atcractive, but now c:an -ufacturera accoapu.an 
Lt all? U aev planta, likelloncla'a in llaryaville, 
the JOO ta s tra1snt forward, Decauae ao aaeemoly plant 
- tnere to be durupced. llaat UDufacturera add 
automation v1cn ucn n.., lJ.De of cara·, bccauae a Dev 
liac ••ns tearta1 up aoat of a pl-t anyway, a cnanse ia 
aanufactur1D& ceauuque adds httle co tit• duruption. 

ln exut1n1 plants, n- techniques co• ia oae 
Job at a ttae, u en&ineer• develop vaya to 1.aprove 
oac operattoa v1tno.at inter fer in& Vttn otnera. At 
ll&-., rooots n- place batter:a.es utlCO cara and vruue 
nooda into position; at 1Uatramc£, on tile oi:ner Dud, 
en1taeera provided for rCIDota c.o ac.tacn toe wee la, 
Due. lacer found vorlr.era could do tAe joo Ju•t •• vell. 

\be lr.ey to addtA& nev equipamt u a 
co-.aicatioaa actvorlt vitllin tAe plant, tllroup Wtcll 
a central c-putoer dovnloada ,._ prosr•• to roDOU, 
prosr-ble co>ntrollera, or ... chJ.Dc tooh. Tile 
netvorll also lets equipamt and c011puter1 excnan1e 
iafor•ttoa about tbe atatus of vorll in prosres•. 
lht::c:.t tne ::etvon:, eaCll nev maehuie vo .. ld be • 
GtlCQnncctcd "uland of aulCOmatioa". 

aut tne most iaportaat 1r.1redieat for iaprav1DI 
product1an eiflc1ency ta people. QI 1aveated 
2.J atllion nours of traintn& ia the 2,700~milcr 
Detro1t-llaatraacs. vor1r.forc:c, and other aevly automated 
plants have done l ilr.cvise. Tne kaovled&e vori<ers &•in 
from years at conventtoaal plants ta st:a.11 valu&Die 1D 
an automated sett1n1. Pos1ttonin& vorlt lignta, 
dec1di.n11 wnetner aacn111ery snoula nave centi-al or 
'1utributed 1ubr1catton aysteu, and vnere luor1~ation 
points snoula De, were Ul quesuons tile vars.era 
nelped ans~er. (Extracted from U:EE Spectrum, 
Oc too er l~o]) 

U. S'Wll>AllDU£IIOll At' '.&GISl.ATIOll 

k tng 1 tandarda 

Etgnt European •tandar ·<119ai&at1ona have 
for•d the European Worltanc ~n Opeo Sya1.••, wnoae 
au• u to develop open-aye teu-1ntcrco1U1ec:tion nor111 
and me appropriate conforaity teat cond1t1ana. Tne 
1oal ia co a tr&.1gthen tbe coapeuuve poa ition of 
C:urope '• i.nforaation-tec:hnolo1y taduatry on vorl~ 
aarateta by 1uarantea1a1 that equipaant fi-- different 
unufacturers can operate to1ather in a natvorked 
environment. ElolOS v11l ecclr. c:o-opcrat1on vi.en umtlar 
orsanixations in the US and Japan. The cnair .. n of 
EWOS, KerDcrt Donner of flG'1 S1eacna AG, vi.ll 
officiate at its firat aaetin1, to be nel.d in ar ... •el• 
Ln Kuen l':lllll. (Raprtated from El.ectroruca, 
4 February 19811, (c) 1988, tlcGrav-Kill Inc., all 
r •an ta ruerv•d) 

lobby give• varnin& of SAP dia~rrai 

European induatrul data u1era nave lobbied 
ofhculs over tne a&re-nt on formau for trade data 
intercnange nct11or1u and conflicts vttn United llat1oaa 
• tandar ds. 



C-proa, the European lODDy to)r tne 
aiaplificatioo of trade procedures, warned tnat 
c-puter ayatea vould not be reaciy tor a January 
deadli-:e. 

So far, 18 European countries L>ave agreea to 
•elope tbe Single Adainistrative Docu.,.nt lSAD) fr<1111 
Jaauar1 1988, ill paper or dectrocnc form, to 
•taadardiz:e cu•to• and transport for111al it1es. 

Tht' SAD for-u vere only released Ul 
Septellber 1987 and toe Europ..an Comaiss100 nas still 
to uaotiate 311 cnmg•s to tn• l.alted liatioo• data 
i.:;.tarcnanp atendard to ma11.e it consistent vitn tn" 
SAD date eleaenta. Also, so.,. custom authoriu.es 
"•re not goUlg to •et :ne ;muary date for accefKing 
coaputeriaed trede do.ta md were also not accepting 
par ta of toe SAD itself. 

Tile eo-ia• 100 sai.a •t was aware cnac some 
countries -ld not uae all eignt parts of tne SAD out 
vere bouad DJ co.....i.1t7 regulations co follow its 
for-t. Tile eignt parts include lll?Ort, e1t?Ort and 
tr au port. 

Ult Cueto .. nave indicared toac JO per cent of uK 
e1t?Orta vill uae cne SAD for e1tport and transit, 
leaving it up to cuatoaers wnecner tney use cne 1J11port 
part of it. (Source; Coei"'ti:tis, 15 llctODer l~d7l 

Distributed life after OSI 

those Ulternational standards """'ers must be 
gluttons for punisnaenc. After a decade slog,lllg away 
011 Ope11 S7atea locerconnect1on standards - and still 
a long vay from completing t.u cas11. - cney are loa11.10g 
beyond 061 to Open Distributed Processing (ODi:'J. 

OSl facilitates information transter Detween 
different vendor•' computers. lt cioes not re$ol~e cne 
aul)at~ial iacocap~tli>1lities between aifferent 
\.adore' ~ardvare and systems software an.J tne 
applicatioo• written for tnose entities. 

tne aim of ODP is to get around tnese 
incoapatibilitie1 so cnat a?p:1~ations can oe sprea~ 
acroaa -ltiple co-unicatir::g =acn ..... .., and progra
modules can co,...nicate w1cn eacn otner reiardless ot 
toe uaderlyin' narciware arcnitectures anu operat10.i. 
ayscem. 

,\number of researcn pro1111cr.s around tne world 
are looking at ODP for spec1fi~ appl1cat1on ciomains 
like co.;iuter-Ultegrated iunufactur 1ng and othce 
1yateu. 

The Advmced !ietwor~ed Sy1cema Arcnitecture 
(ANSA) project tup?Orted oy cne UK Governaant's Alvey 
ruearCll uad development pro11ra- 11 cl•i.,.d to be 
furi:ner 81\ud in its invacigation of generic ODP 
aolucion• tnan any otner researcn initiative in cne 
world. It ia therefore regarded a• cne mo1t 
appropr:.ace co in fluenca en" uOP standard worit now 
under vay vnnin enc International Stanciards 
0raa111.&acioo. 

AJISA'• international i.nf>uence nas oeen 
1tren~n1Ded over the la•t L2 a:>ntns by tnree 111&Jor 
incernatioaal eo.puter 10ciu1try player• - Olivetti, 
lfewlett•Packard and OLC - 1oin1ng cne t••• of UK-based 
coapanie• c:nat nave been wor1<in1 on ANSA for about 
tnref. yeara. Special ut1 1econdea fro111 tne 
participa11t coapanie1 wor1< tDi•tner at tne AllSA 
ruearcn centre in Cambr id&•· 

tne AllSA participant• are n°" well p1aced co 
r•pond vnen tne European Co111nu11on puts out its call 
for pro po• ala on an Ea pri t Ll ?ro 1ect cu led 
Dutributed Sytteu Arcn 1tecture wn 1cn w.ll cover 
1iailar ground to AllSA. 
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Accord1.11& to cne Esprit 11 vorlr. progra
puDlunecl in July by tne Comaiae 100 '• lnfor-tion 
r&cnnolo&Y IaSll. Force, toe Dutributed Syate .. 
Arcniteet .. re pro1ect will cocacern itaelf vicn "to• 
el.Ooration and atandardaatioa of m arcnitectural 
fr..,.vorr. for fully dietributed •JSta• toat coapriae 
looaely coupled procesa10g and •torqe coaponmca 
10t~rconnecced ~y co....,icat1oca link•"· 

tne propoaed arcniteccure vill allov incervorlr.ing 
of devices ma aofcvare fr- ch.ffermt UAufacturer• 
uad toe allocation of coapunng r•ourcea to toe 
application ae aeeu but. Toe eo-u1ioo'a 
specihcat1on also •tra•u toat toe arcnitecture vill 
support "all 11.DOVD -1or l! application ar ... , 
includinc office, buaUlaa, -utactur10g, cranaport 
and researcn.". 

*iocner ratoer iaportaat EQIA -•er, llllt, alao 
contributes to iu ODP •tmdard:uacioa vorlr. corougn 
iu European lletvorlLUl& Centre at lleidelberg. tne 
centre ia vor11.10g vito cne European acadeaic co-icy 
on software tnat can be oetvorlr.ed acroa• 111.~ and DEC 
Va:& ucnines at universitiu dotted arOWld £urope, but 
1Dll'1 main interest ia in :ievelopiog aoa proaotiog its 
ovn Syatea1 Applicatioa Arcnitecture (SAA,. 

SAA an. ODP are Doto amd at i.ntervorlling 
oecween different pU!cu of •oftvare oa different 
iocoapacible ucninu. lo 111.~'• caae tlley are iu ovo 
incaapatlble ayai:em. 

Ad:iA's efforts to generate interu i: in ice 
activities 10clude cne puohcatioa of a auoatant1al 
reference manual aimed priurily at • tecnnical 
audience, cootaio10g dec.ailea defiAitions of DP 
components. (t.xcracted from Computer W.•lli• 
19 :olovea:>er l!id n 

A<:ereaitea Standards Coa111ittee Xl, Information 
Processing Sy•t~ms. oas mnounced • four-.ootn puolic 
review and co-nc per10d on tne proposed adoption of 
tne followmg standards. Ine pubac review and 
comment period endeci on 14 Decea:>er l~d7. 

A stanciard for fibre-diatributed ciaca interface 
lFDDO. Inu standard, American National Standard 
X~-ljdX, adarea1es the pnysical-layer, 
meciium-.iependent aspects of FDDI. tt u inteaciea for 
use 1n a nign-perfor•nce 111Ulti1tation network coat 
operates at LUU magabiu per second and uses a 
co~en-r ing arcnitecture and fibre optics as cne 
tr animus ion •<1iu• over dutances of a ever al 
1<1lomaters. 

tJy tne expeeced iaple•ntation date of cnu 
atandard, i.t i.a 1111.uy mat mere will be uny 
inatallation• of tile wr; llUl.S toll.an ring and of 
lover •peed LAii produeu. U.ar• of tn•H 
installation• 1nould benefit from cna n1gner data 
rates, e:&pmded coufigurationa, r•duced co•t•, and 
ocner advanta&es offered by tne pro?O••d acaociard. 

Copus of cne draft • tanclard are avulabl• from 
G1ooal £n,1.11eer ina Docu•eota, Loe. by call i.ng 
(800) asi.-7179. Sinch copy puce: S.l0.00; 
international ordeu~ SJ9.uu. 

A standard for incar faces batvun flexibla-du11 
~rtriGgei and~eir noat controller•. tnia 1caodar1 
u tne rev a.sed .wer ican liat1011a1 Standard U.ilu-1111h. 
It oe ti.nu tne functional uad eleccnca1 requu•-U 
(includin1 logical •ignala) and tne .. cnanical 
requ1uaent1 of tne Ulterfac• for connecci.ng 
flexible-dui< drivH to a no1t •Y•t••· tnc atanciard 
1peci hc•Hy i.ncludH dr 1vea "• UI& •du 1pec1 heci I.ti 

American National Standard•, but it dou not CllC1udC 
dr1vu ua1ng otner •dia. Tnu atandarCI u dutincc 



froe tne apcc1f1.;at1oa. ._" tn•t Lt ..:e1i.ntt~ces .- •101.mu:a 
set of requirewau caasuceat vitn comp.itioilLCy an.s 
uaterdlaa&e&Dilicy at tne intertace level. .\s 
Or&ioally developed, it VAS written specificali.y for 
11-uacn &ad 5.ZS-uaCR fleiu1>le-11u .. drives. rlowever, 
t.'le ataodard aay be applie.s ~" otnotr dull sues. 

Cop.ies of the draft sc.aadard uy be ootauaed from 
Clobal En&iaeer1111 Documents, la:. by calling 
(800) 854-7179. Sin&le copy ?rice~ 5ZU.UU~ 
ioteraatiooal ordera: SZ1>.0U. (Source: Colae!ter, 
October 1987) 

The vinda of dlaage are olowiag for !tll.P U users 

lllile users of computer-aided design and 
eosi.,eerin& (Co\D/CA£l so few.not nave e .. ...,r ienced 
auccus in tneu pusn for standards, users of 
Kateriala Resource Pluinia& (ltRi' lll nav" oot been 
quite u aucceuful - yet, b:.it cne seeds of 
St&Dclardizatioa in this area, vaicn carry tne promise 
of looser-tera cnaage, are slowly being sO""'. 

All it atands now, MRP il users are nappy d tney 
•tullble upon a ;>acka11e tl\at, at i.east to some .legree, 
•ets their busuaess needs and u not entirely 
iaco•patible vice tne1r otner manufa~turLa' pacK•~e$~ 
Triese pac:itages 111clude llotn C.W1CAE an.i computer-aidell 
.,.nufacturill& (Co\..'ll, wnicn, alonit wnn !'!RP U .:ompru•e 
the beart of computer integrate4 manufactur10g (CL'll. 

U.ers uacreu 111gl y are 1U1< in11 it llnOVD tna t tney 
need and expect aore nelp from vendors in integraung 
tneu various unufactur10g software products. 
Current and future standards, including Unu, tne 
Kaaufactur111g .lutouuon Protocol (!'!Ai'), and t:ie 
Ioteraatiooal Crapnics ExCRuige Standard \ lCES), are 
steadily e•rgiog as absoi.ute requirements. 

All a first step towar.is ututying tnese .lemanas, 
some users have begun teamrng witn venaors - for 
example, pharmaceuticals giant Cioa-""•&Y vitn 
Kaoage•nt Science Alllerica Inc. \!'!::.,.) - to '1evelo;> and 
mar1tet the custom interface •nd modi;le products tney 
have create~ vnile cutting tneir ClM teetn. 

Part of tne reason for MR? Il's limneo appeu u 
ttlat Ymdors nave .l~tempted CO Ill.Ille tneir p&Cllages De 
all thlll&S co all people, ratner tnan introoucin& 
c:ustoa1&ed ver11.or.• for p.art1i:ul•r vert1,.ii m.r"'ecs. 

Tnu i.s not lll<ely to cnange soon. Almo•t •lL 
micro, mini, and :aainframe !'!RP Il pac .. ages inclu'1e 
production pluin10g, master ?COOuct1on scnedul ing, 
lllU' l, and capacity requlte...,nts plannin11 mollules. 
Yet, "l80at 10dustries nave very apecihc iu.nds of 
oeeda," aaya Julie Pingry, e<1Hor of tne 
Cl!t Str•tegie1 newsletter pub I uned oy Cutter 
Intor .. tioa Corp., Arl1111ton, Kass. For example, 
allOllg autoa>tive .. aufacturers, electronic data 
1ntercnac1e capabilities are a top priority, but al80ni 
phar .. ceutical vendors, extremely ti.got Lot tracklJ\g 
11 tne pr... concern. 

Ila a reault, tno1e "•er• tnat nave taken tne 
KIP II plunge traditionally nave been leit witn no 
cnoice o t.ner tnaa to 1pend "P to SI mill 1on for 1111.ni 
and .. iofr ... packages (micro pacllage1 can r.., "~ co 
SlOO ,000). Thue pacllagH mult tnen oe 1cnpped of 
uooeceuary featura and built "P in •reas wnere tney 
are lackio&· Furtner expen1es include traa.n1111, 
education, and con1ultanta' tut. (Extracted wan 
per111ia11on of OATWTLONr 1Wj1U1net, 
l February 198&, copyriil't Dy Tecnnical Puolun1J1g 
Coapaay, A. l>;nn and H•d1truc Comp•ny - all rignt1 
ruerved l 

"Ttle pertect 1c.n<1•ro 11 tnat wnLcn 11 equally 
duliked by all people," 11y1 Jonn 1hrt tne narden•ll 
atanduda co-1c.cee Yt!tcr•n wno •i•o a4:1:rve• •• 
v1ce-pr .. 1dcnt of networi< pro•Juct1 for VitalLn• 
Co....a1cat1on1 Corp., Fremont, C•11forn11. 

- oj -

lt appears tnat ui11tal Equip.eat Corp. ~&s 
beaten lalt in tne atandards hgot over COOlpetio& 
teCRaiques for design1111 oridgea - dev1cu toat are 
used to connect IAlls. Yet, io a perfect example of 
spirited compro•ue, laK 11aa Ileen &•Yea (aome aay 
taken) leeway to coatioue vitll an alteraat1Ye adl
,..,.. in use ua iu Token l.1111 oecvon.a. llut aays 1t 
could be anotner 18 a>lltlH before toe hoal IEEE ataap 
of approval ia 11vm to tile trmaparent apannlll&~ree 
10teroetvorl<111& tec:iuuquc co-apooaored lly DEC and 
VitalUliL. Spana1ortrce vu pr•ented to tile IEEE 
ar-4 October l911lt and vaa &>.Yen the 10-aneaCI 10 

1966. lllK llad aa an alceraate propoaal ita ova 
aourc:e-rout101 111ceraetvorkill& tec:lllaiquc. Undaunted, 
IllM refl&ae4 to ,o a loo& vitll the cooaenaua, yet a 
comproaue u beua& rucned. tile 802.5 c:o..i.ttee, 
VDLcll overHes tile Token l.101, vill tie alloved to 
develop a 11ed1a accus cocacrol (tlACJ-apec1f1c 11r10,1011 
sCR- (io tau caae aource routios), voicn ... c toen 
uateroperate vit.n toe apaoo111g-cree approaCR approved 
Dy 802. I• 

fo deteraine hov - aoCI if - tll&t ia poasU»le, a 
flurry of 10teri111 gatner111ga RH taken place tnu 
year, iocludin11 •- lHt aooth ui llale1gn, li.C., tile 
lllM co-icat1oos products diviaioo'a no-. Tile next 
official lU:t: aeeciog on tne •ubJ•ct i• scneciuled for 
mi.d-ttarcn 111 :.an Di.eso. 

11eyond tne cecno1cal rea•oo• for eacn aide'• 
parcuhty - and, desp1te ita asaured •tatu• as a 
staoclard, spanaios-tree nu its criti.cs - tne affair 
points up tne all-too-fam; liar political nature of 
• taadards 1Nll 1111. 

In tne case of en .. interoperability coaauttee, 
for wnicn cne original goal vas to develop orie answer 
and one st•ndar'1, tnat •i•110a u no lonier t.'le 
reality. As a result, users of oetvork111g gear will 
find tnemselves in need of cranllat100 devices if tney 
•ttempt to or 1dge a Coiten llJ.ag to an Etneroet. '":;e 
bottom Line is tnac tnere v1ll tie tvo ilr1dgU1g 
1 canurds." conceo.e1 Har c. 

As an alternative, moat users in tnu 1cenario 
vill prooalli./ cnoose co use tne aore cocplex routers, 
an Open Systems lotercoanect100 (OSI) layer-cnree 
cecnnology cnat requ1ru 1dcatical protocol• among 
IJ.Ns. Tne Driagin& controver•y u tu.111g plac:e 1n 
layer two or tne data l uak layer of tne seven- level 
OSl moc1ei of netvorlls. 

Tne spanning-tree algor1tnm nu Ileen around tor 
years anc1 u used in tne current Dt:C I.Ali aridce 100 
and V 1t.11 in1< Transl.Ali Dr 1d&e product•. Its n- u a 
rarity in tile co-1catioos vorlc1·, it actually u 
quite ael f-descr 1pt1ve if one can 1 .. g1oe network 
patlls 1n cne for• of a root leadlll& to different 
tlrancnu. Ila described in mora detailed faa1>10n by 
llart, however, "It i• a dutr1Dutcd algor1tn• wnic:n 
aUova a sroup of ayateu participating io triat 
algoritnm to JOllltly determ111e if tney nave an 
arD1trary topology or l101u to co• up vitn a 
• pano 111g-tre e". 

Tne kay u that tnia occur• in a detarainuti.c 
faanion and v1t11out loop•. Source rout1.11g, oo tne 
other haad, u 1im1lar co router• io tnac and •tat1C1<U 
and aore coaplex lallcl l lJlg arc required. 
~paM101-tree u on its vay to sunclarda autua and 
•o .. coapanie• nave already t1e1uo to use tne 
algoritnm. (i.xtrac:ted w1tn parmui.on of 
pATAllATIONr aagu 1ncc, lS Feoruary 198«1, copyrign c 
by Tec:nn.cal Publ un 1111 Company, A. Dunn and 
Dr~d1treet Company - all r•iJ•tl reserved) 

~tandard co11per11on of key factor~ 

Robot lndu1trie1 M•ociac1on naa ynve1led • draft 
ot 1candard compari•on of 1<ey rooot perforaanc• 
f•ccou. Tne RILU~ •tnodology u propoud u " 
national •tandarO under ANSI 1 .. parvu1on. rne tHt 
procedure permits quantitative co•paruon of 
ind1v1•1ual ucna.nu by tncing rooou fro• 01vcr1e 



..i..facturera ..ader tile sa• coaditions us ... , ;oe sa•e 
•as.au. Thu ... a c .. sto•r co•par isoa Sboppio& 
eai.er, _,re-ea tile burdota ot c..ato•u:ed testU>& 
fraa robot procll&cera. a.sis of toe test 1s ..,.aieat 
in a •t-clard teat PAtll and 10 a standard teat plane 
"s101 a payload eelec~ed from l of l~ test-we1snt 
catesociea. {Extracted tr- !teta1wora.1.D5 llcws, 
2J MQ.r-er 1987) 

L GDVDmlllt l!OLlClES 

Sanct1ooe dropped 

Tile Cooireru.eat of Draz1l na .. ddeted sanctioas 
i.mpo•i.ll& "P to 20u per cent tuiifs on iaported 
softvare -d cr1aillal penalties for usin& illegal 
software. Toe move could lead toe US Admiaistratioa 
to delay retalution agalUlst ora:ul for c .. r~s oo US 
coaputer and eoftvare products. Iae tar1fis ~overed 
Sl05 ai.lhoo i.D i.aporta. The pru.cipal fact .. r in tile 
u~ retaliatioo vu me 1tra:t1l1an GaYernaent 's dotnial 
of a licmae SOUiJlt by su nru1llaa computer nardVare 
fir• to "8e lticrosoft 's llS-Ov:i software. \Extr;acted 
from !Cev YorlL times, 23 Dece1111er l:td7l 
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Electroaic mai.l and toe co:maun1cators 

Tbu publication is toe result of a telepnone 
survey covering tne use of electronic ma1l, telex and 
fax, carried out a1110C1, a randoci sample drawn equauy 
from media a..-uers, advert1s1ng agenc1es and public 
relation• cooaultaocies. Eacn was aued aoout tneir 
usage of telex, fax and electran1c cia1l, •nd tneir 
attitude• towards tile latter. the .. o-page 'urvey, 
vnicn reports in detau on f1111ungs, bac<.grouno to cne 
atudy and definit1ons of tercis used in connection w1tn 
electroa1c uil, is pru:eo at i.19).:iu. rne publuners 
are~ Ja-• II.. Mau ano Assoc 1a tes, l.t<1. , 
~ l.angley Street, LondOn ~C.lil ~JA. ~'K. 

~andbook of State trad1no; ;)r .san iu tlons of '1evelopmg 
coun.tr1ea 

Produced by tne lkl1te<1 l'lat1ons Conference on 
Trade and Development (UNCT.Wl, ta1s riandoook provides 
essential information on nundre<1s of State 4ra410g 
Orgaauationa (S1'01) ia 7u deve1op1ng countries. lt 
provides addres•e• of offi;es entitled to negotiate 
"ltn foreip partners; gives val.ues, sourres and 
deati.nat1ona of ~.1e organuations' u1n 111port/export 
itema, and tharea in toe turnover, as "~11 a• 
LDfor•tion on tradLD& t~cnaiquu and •tnoda 
employed. OYar 1,000 item, cross-referenced to tne 
organuat1on concerned, are covered. Ine danoooo~ 
coataio1 -ltiliagual (Englian, Frcncr., Spenun and 
Arabic) glo1tar1a1 of tecnnical ter111, and is designed 
to acco_,data regular updates. tne hardback, apiral
bound publi.catioo ha• 72u pages, and coats 5US bO.ou. 
UN Salu No. A/E/F /S.ll) .11. D. 7; tSDN 92-1-u1.201. .. -o. 

ACCIS Ccnde to 'Jinted Nations Information Sourcu on 
Food and Arn cul tun 

Tni.1 pubhcatLon u tne first in a aeries of 
•ubJ•ct-oriaoted guide• to United Nations 1.n£or;aation 
sources. lt it divided into LO cnaptera, ieal10g 
"itn: food and a,riculture in general; plant 
productloo aad protection·, ani11u nutrition and 
haaltn; food and nutrition; land and water 
development and natural. reeourcu ·, economic a'\d 
social development; traoe and eoC1110d1tiet; 
agro-iodu1 tr iea and in du atria I develcpmen t; f uner in 
and agriculture, and 1tatiot1c•. ~en cnapcer 
con111u of a eariu of br1ef de•eript1on• of 
10formatio11 1ourcu witn1n lts tuoiect aru. .iome 
type• of 1ourca1 included are: l i~ra: iet and otner 
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.. uu malUltalUllD' docu-t collact1ona~ c-puterued 
databau, inc1ut11n1 tlloaa currently not puol1cly 
ava11a1»1e, and publ1cat1ooa, particularly re&ular 
serial puDl1cat1ons •uell aa JGUrnah, n.avalettera and 
yearll-•, ane a- euactor1u. .tlDDa:na cooc:a10~ 
n.,t1ooal contact addreaaea; addreaaea of 
or~muauona LDCl .. ded ua ma pida, Ud adcarea••• of 
c-rc1aL oali.De lloatl offerLD& accea• to 
ll111ted •ti.ooa •y•t- datallaea. ln.daxu to a\IDJeCta, 
a-a of orpnuat1ona and clepari:.eou, puolication 
t1t!1u and dataDaea md ayat•• are alao LDClucled. 

ACCls G.ude to United Kati.Olla lnformat1oa Source• oo 
Food and :\gr1cuLture (ACCls Guide• to !ln1ted •tion• 
Iofor•tioo ~ureas, llo. l). lo•~ FM>, 19117, 
Uio p. ISDN~ '#2-S-lUlDUlo-l; lSSll~ 1011-)756. 
Available from FID Distributioo and Sales Section, 
Ro-, or local FAO Salu qenu. 

la prepat atioo; ACClS C.ade to U1uc:eo Ma tions 
Information Sources on tile Envuoament 

Compiled Dy tne All•i.aory c-ittH for tile 
Co-ordu.auon of Infor111&tioo Syate• (ACCIS) ua 

coUaooration vua tile United Nation• Eovuon•n.t 
i'rogra- lllMt.P}. PuDl1catioo date; Spring l\lbc!. 
Avail&Dle froa; United Nation• Salea Office•, 
he" 1ork ano l<eneva. 

Report of tne ••tin of tne Con1u1tative Grau on 
la orma tics Tecnnolop for llevelopmeo t m.;rr 

As vas mentioned in laaue Mo. li. of toe llonitor, 
QX;lt •t at Ul'liDO's "Udquartars in Y1maa troe
li.-16 Dece1111er 19d7 10 order to review practical 
e~perience in tne application of 111fors&t1c1 
tecanology for development aod to identity concrete 
measures of co-operat10~ at tile 111ternat1onal level, 
inClud1ng co-operat1on aaoo& developing countries, ao 
as to pro1D0te sucn application LD a aannar consutent 
vita tne requirements of developing coun.tr1ea. A 
reviev "a• also to oe maoe of uNlDO'• paat ,.aa<I plannee 
activ1ues in tnis bud ano au"e1tioa1 to lie made 
for a programme of action. 

Taose of our readers vao vould like to oota1a a 
copy of toe report saouid kLDdly write to UNIDO, 
Deparcment for lnduatrial Pr01D0t1on, Con.1ultat1on1 and 
Tecnnology, Vienna tnternat1oaal Centre, P.O. oox JUO, 
Vienna i .. ou, Austria. Tna 1ymoo1 of tne report ia 
lPCT.55, and it 11 only available in Eoglisr •• 

UK to lead t:urope 's grovtl_!. 

Tne UIC' a e1.eccron1c1 market v1U grow caeter tnaD 
nearly all the rest of t:urope lD 111111, accordlllg to a 
o.., report.. 

k:cord1ng to oann Elactroa1c1 Puol1cauona' 
la;;est yearDoOk, or1ta111 '• urttat tor a1ectron1c 
equ1paa"t and componentt V11L &rOV 7.7 par cant lD 
1\1811 comparao to an average European grovtll of 7 ., par 
cent. Only tne FRG "ill exp.ad faecer, at a rate of 
II par cent. 

tne report predict• that tna value of tna marttet 
111 coo.cant l'lllll vaLuet "111 be Sll<lt Dillion, out tnat 
in actual value it aay be aom l~ per cane hi.per tnan 
tnat due to 10flacion and cne "auer doll.ar. 

Electronic data procaat l!l& v1ll be tne moat 
buoyant ur1tet, "1tn an expected grovtn rate of 11 par 
cent. Ihu, 111ya tne report, u 1n part due to tne 
incutcry trend of Duyua1 comp1ata ayata111. 

Teleco11111Un1cat1ona •• expected to prnduce a 
grO"th rate averaging 1 per cant over tne period 
l~llb-19~ l. Inu, eay• the report, fol.lava on froe tna 
"•despread 1D0derni&ation of national 1yete11t and tne 
installation of digital av1tCh1D& equipment. 1·1t 1t 
warn• tnat deregulation DH opened up the door 10 
import• and cne 1nd11anou1 111&r1tet snare will fall. 
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Static defence budgtts ,_an tnat tr.e co-1cations 
aector vi.ll srow more a lo-:ly, acn iev ing an av erase. over 
me aa• per1.0d of ooly J per cent. Control and 
inatr-otatioo vill a,·uage l.o per cent over tne five 
yeara. 

Toe picture is slii111tly rosier tor se1U.conductors 
vbiCll ia forecast co &row .:.. 7 per cent o:zus year, backed 
up by an 8.l per cent srowtn in integrated cucu1ts. 
Coapooent srowtn in Europe VllL .. ccelerate nellt year to 
6.4 per cent ancl inte&nted cuc;uts v1ll rise lit per 
cent. 

li-wer, srovtll vill sl.w down a!ter l~b. 
awerqin& only 4 per cent between 1911'1 and l':l'H. 

the Yearbook of West iurope&n ilectron1cs D&ta 
1988, DeDA Electroa1cs PU1111cat1ons, P.O. DOX lu, 
wton LU2 OED. Sc2~. 

Iapact• of Art1fic1al intelligence 

The deterainat.lon and assessment of im,iacts of 
Artificial Intelligence u i:iaportant in order co avoicl 
potaatial damage and to encoura,e soci~11y ne1?fu1 ancl 

economically useful Al researcn and ap?~icat1ons. 
Coatributions from leac1mg ;.1 resear.:ners, wor .. mg in 
different areas of Al and living 10 countries wit'1 
differaat aocial system, present in cnu ooOt< a 
detailed description of Al im;iacts on science, 
tecnnology, tne military, econocics, society, culture 
and politics. Tne boOOI. is ac1dressec1 to tne Al 
researcber, concerned aoout cne po~ential impacts of 
nia/ber vork, co tne decu 10n-ma1ter in government, in a 
fundins inatitution, or a private company • .-.o spends or 
iovesca mlley ia Al resurcn, and to all tnose 
interuc.ed lll tne cnanges .-.icn Al will Dring into tneu 
lives lll tne future. A iu1n tea cure of ta is woril is a 
blblingrapny on tne future, a::1d impacts, of Al listing 
aore cnao 600 books, articles, ana researcn oiemos wn1cn 
cODtalll •terial relatecl co tnu topic. A KWlC-1ndex 
nelpa vit'l the retrieval of a source. A snort 
iotrocluct100 into Al ("A Oae-tlour Course") mailes tne 
coataat of cne booit eHily comprenensible for tr.e novice. 

Iapact• of Artificial intelligence, ea1tea by 
I. Trappl, Austria 11.esearcr. lnstitute for Ar:ib.r.ial 
Intelligence, Vienna, nustria. Pr1ce' SUS 3u.uO/ 
Dfl. 100.00. lSaN l)-it41t-S7'.87-). Puoiunecl by Elsevier 
Sciaace Publuners, P.O. DOX 211, lOUO N. Amaterclam, Ine 
Se tner lands. 

Report on mcrowave !'!ESFt.I autriDuted a111pl1her1 

Tne eucces•ful development oi tne ~aliium Arsenide 
aicravave MESFET (Metal Semi-conductor Field Effect 
Tru.iator) nu •tiii:u~ated interest in tne Ide of 
aicrowave o:ec:l\niquu for co111111Un1cat1on and electronic 
warfare (Eli) purpoeee. aecause of tnis interest EitA 
Tacbnalor:Y Ltd. naa carried out a s1x-aontn project 
uoder ita llelllbersnip Researcn Progra- to invHt1gate 
cne feuibiiity of producing very oroadbancl microwave 
amplifier. \ding tl\e nybrid distributed amplifier 
approec:I\. 

Tne ai.a of cnu proJect was to demonstrate tn• 
fcuibility of dHigning ancs bu1ld1n1 a dutr1b•Jted 
aapli fi.er cover iag tne band 2 CK& to lit GK&, u weU u 
tne advantage• of a nybr id approacn, in i:e•• of coat 
and lead ti ... , on monolitn1c tecnn1ques. Computer 
• i.allati.Oll t"tcnn1quc• were used to predict performance 
"'I.Di both SPICE and roucasro:•E. 

Tnc report provides a com11renenuve 1ntroduct1on to 
tne principlH of dutributed amrlihcat1on and aeta11ec1 
utn-tical analyau of tne cnaracterut1c1 of 
chttributad ••pl1tiera. lt also provLllU c1ev1u of tne 
dc1ip and conatruct1on tecnnL'lUH uaed to au~ce.sfally 
produce a •ingle atage, tnree trans1.cor nyDrid 
dutr1buted ampllfur WLtn :iieuured 04n<1v1atria oi more 
tnan n GK& and input and .iutput VSJK1 Detter tndn 2·.1. 

l'urtncr voc1t u llOW Deing carried out by U11'1 '.E 
tecnaology Centre for lDdi.vidual clients to devuop 
tne ! cnoo1011 fur en er. 

cltA lteport 115-ulltll lticrowawe KESfliT Dutri.butea 
'1aplitiers at £.I~~ C1aaa 11 •mbera/El75 llOD-.ember per 
copy. (Postage free WltblD Ill, El.50 for liurope, 
Ei..su outside Europe.) Tn~ report i• puDluned by EllA 
Iecnaolo&Y ~d., t'ub1lcat1oa Sales, Clewe lloaa, 
Leacnernud, S..rr .. y ll22 7SA, Eopand, TelepAooe; 
1.eacnenaud lOH.U .>74Ul, Te1u; .:oi.oi.5, Fu; 
UJ72 l7"4~. 

Tnree essential reference documnta; Qualified 
Products Lists for tne electrcnica llldu•tr? 

l'D 9002 

Conc.1aa a coaplete lut of tne approvala grancea 
to firms anc1 cne u producta under tne as ~Ou quauty 
assessment s:-stem for e1ectrcnic coaponaata. lt also 
includes all Ct.CC and IECQ approval• sraoced to UK 
companies. PD ':10U2 u t:ie only docuaeat -.nicn lists 
tnu inforaatlon and ia v~dely used by purcnasers, 
c1es1gners and equipment manufacturers se ... lftg Dricun 
quality .. uessed electronic:: comp.nents. 

a;cc 00200 

Provi<les inforaation Oil electrcnic compoaaats 
qua11fiec1 under tne European Q;CC •ystem. Ine ODJect 
of tne CECC •ystem u co facilitate iacernatlollal 
trac1e by tne narmooi&ac1oa of apeci.ficat1oos &Del 

quality assessment procedures for electronic 
cOIDpoaents. Co .. poaent• produced under tne system are 
accepted Dy au member .:ountr\e• witno .. t furcner 
testing. 

IECQ QCOOlOO!i 

Cives details of electrcn1c components maae uoaer 
tne Worl<1v1de l.iCQ •yatem and u prepared from 
infor•tton supplied by IECQ •mber countriea. Tne 
specifications againat Wien compoaaats are approved 
are part of an overall Structure baaed Oil IEC 
standards. Electronic components of aasused quality 
are made and •old by approved aallufacturer• and 
distributors and are accepted vitnout re-tHting in 
memi>er countries. 

Copies of tnue documenta are available from tne 
SalH Department of cne 11ritun Standarcls Inat1tut100. 
Tnese puDlications are available on prepayment only, 
and inquiries snould De •de to tne Sales Deparaaent 
for information on tne current price ancs amendment 
status of tne puDlicatloas. Hameran1p ducounta or 
quantity reauccion• are not available. Sales 
Deparcment, aritun Standaru 101titution, Linford 
Wood, Kilton KeynH. Telepnoae (11908) 22U.6D. 

Pror:iotion recnoolog1es 1urveyed academic• to 
produce cne report Tne US Computer llumaoitie1 KarK•t~ 
Current Status and Future Grovtn. Jo.epn labaa 
•uperv11ed ana L.eurell Seiler perfor•d tne data duiga 
and analya1a. Tne report includes coaputcr numan1t1ea 
u••. a lut of vendon alld products t.n tne market, and 
addresaes foi organuauon1, Journals, and confer.nee 
organuer1. 5't'I). PUDluned Dy Promouoa 
!ecnnologiu, P.O. 11ox 1>5069, Saraota, FL llt277-i.O· I; 
\(Hl) ~2i-7boO. 

Current hgures •now an incru1e of 10 to l~ per 
c::cn: a year in tne numoer of data-cu• lACL<lcnts, 
•ccord1ng to froat 6. Sullivan, and European• are 
tripL .ng tne 1r a pending on countermeuurH. ~ 
,;eel.Ir Lty in Europe lfE891o, 28b pp., S2,~uuJ de tu ls of 
tnor mauet and producta available. 



US 11.K&et for Local Ar.,• lie tvorll.s in Of hces 
~166n, S92 pp., s1,;3JJ forecasts a near-douoll.ll, of 
yearly abipaents of ceneral-purpose l..Alis tnrouiV> .i9l. 
tile report predicts a decline in PC-cluster I.Ali$, ano 
a riae '" 1nsn-cd Cl1U I.Alis. topics covered include 
tie:wiaical tu.11.a&ML' ta ls a.. .. :i des iin .e.le•nts, user 
:i.pplicati.,..., ucl compen u"e anal.ys is. 

the !lih.t CaAs Semiconciuctor llar&et ln tne US 
~Al.7 , 29. pp., Sl,!#)llJ prechcts ruinr. .as"' ot <.ans 
lCa ad d..,icu, vitn me Ca.;s seau.conductor becoaing 
a .. inline product. lAvailable from Customer :ier,,ice, 
frost i Sullivu, 10 Fulton St., !IY lUOJo-, 
(2U) 23>-1080 or Sullivan tlouse, .:, .;rosvenor Caroens, 
Lmdon SWlW OOli; (01) 7Jl>-J .. Jo. 

Speech eo_..1ca tion: tlu""'n and llilcn ine 

(IS.It <>-20l-lli520-l, ~otl ?P·· nardcove<, s ..... ~)) 
by Oou&lu O' :inaugl\nasy introauces spooecn 
co-icatioa, from a discussion of now ve produce ar><I 
perce:i.ve •peec:ri to computer-based spee:n procr.s <ng. 
tlLe book i• part of .\<id uon-.,les 1ey 's Series u. 
Electrical E:ng1.Deeriag: ULcjHal si,nal i'rocess in~. 
Puilluned by Adduon-;.;esley Puolunin;,; CO., Jacoo •ay, 
Readwg KA 01607; lol7) ~ .. .:.-370.J. 

lnteraat1onal Journal of C"'"puter Applications LR 
Tecbnolo!\, the official 1ournai far tne !nternat1anaI 
Ricvorlt o Centres for Computer Appl.icauons, vill 
be&ill publication 10 Spr10g 1968. tne JDurnu st111 ••eit• qualified referees and papers. Contact tne 
editor, M.A. Dorsnam, 1'.ne Open Uai,,ersity, Walton 
liall, Kilton Keynes, KX7 OM, UK; !hlton Nynes 
653945. llemers of IMCCA vill pay S 70 per year; 
DOD--mera, Sl20. Orders Dept., lnclerscience 
EAterpriaea I.Cd., World trade Centre 11U1ldiag, 
100 Ave. Louis Cuu, Case Pos ta Le JUCJ, Ut-1l i.5 
Cenll!Va-Aeroport lS, Sviuerlanc1. 

Tbe Serl ill llapor t on Parallel Process lng is 

ec1iced and publuned by Omn Serlm, preuclent ot LtOM 
lncernacional. It otters cecnnical reporc1ng w1tn 
analyses of busmen and marltec tren<1S. tne report 
co•t• S495 per year. Puollsned by ltO!t lnternatLonal, 
i'Oll 14SO, Los Alta•, c;,. ~4023; (4;.:)) ~tl--0+)1.o. 

Opc1cai. dialts 

Tbe lnternational information llanagement Congress 
u di.cributi.ng tne boalt Opt1cal Du1<~~~.i:.·~ 
Doc:ua11c Scar age (94 pp., ?•perbac1<, 940 surface aiaiL, 
$4S airuil) by William Sa tfady. tne bo°"' 
c:01Lce11tracea OCl read-only, read/write, and CD-ROM 
cec:1111oloo. le includa• a detailed analysu of 
turllkey documa11t-•torage aysteiu. Publianecl by LMC, 
P.O. llOx 34404, MthHda, MD 201117; (;Ol) '18l-Ob04. 

Tb• Sueerc:oapucer Era 

(336 pp., Sl9.'iS cauoound) by Siclaey Kann and 
Norria Parlter S.1tn explores enc cecnnolol:f and 
per•oaali.t1e• iGVolvea in supercomputer•, •• vell •• 
tbeir epplic:ac1011•. Tne aucnar1 s:ress enc lmportance 
of supercomputer centres. Order code l ll1>02- l. 
Publianed by Academic Prus, Kar court llrace 
Jouaovi.cll, Publi•neu, Attn·. Marit.et1ng Dept., 
Orlaado, F~ 32887-0SlO; credit card 
orden l (800) l21-S068. 

Catalo1ue of r epor cs 

1Uec:trc1111c trend Plll>l.icatiant offers a frH 
2~pap catalosue of its reports. Contact Electronic 
Trmd Publications, U'!IJU Sarata1a "ve., Suite Dl, 
S•ratop, CA '1S070; (1.08) 91b-7•'1b. 

tne llational tecnnic<1L infor .... t1on Service ofteu 
a study called Ja11:1ne1e Ki 0n-tecn inform11uon;_A 
lleckonina Karltet (Pb87-l6"00.UIUP, 520.)U ?LUI SJ 
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nancH ~ ). Yne a tudy propoaea vay• to e1111cce 
-rican access to Japanese tecbnolo&Y 111for .. tioo. 
Puohsned Dy lltlS, 5211S Port Royal ill., Sprmghelcl, 
VA 22101; liOl) 487-4.600. 

Tbe S..H llU•i.nus Foundation of '11nr1c:a nas 
publisned tne sec:ond edition of Exporuse l250 pp., 
:Sl~.SO), vr:i.tten and edited by Jack lann1e. tne 11ook 
provides a gu1de to tbe export proc:u•, plua 
lnior•cioa an over i.o co..,n tradin& ~rtners. The 
1'187 editioo ad<l• secuona on 1111portill1 and dealing 
v1tn forei::r;n coapeuuo11 in domeatu; aan.et•. 
l:'u11l uned 'JY Saall DUS IJlitSS Founaatioa of America, 
.I.II Pan. Plaza, ooston, KA 02116; lbl7) lSU-SU9b or 
l loUU) l:.:.~ l'-b.I.. 

OSL 

VoL111e l of tne dandbook 11f Computer
COGRUnications Standards Dy William Stalling is calleo 
tne er. S stems lnterconnect1on lOSl) Model and 051-
re ate:i :itand.irds US1t!I: u-02-i<.0071-X, J22 pp., 
narc1cover, SJ ... 9)). lt cnscussu me seven 1ayers oi 
me 051 hierarcny. Vo1umes U and HI to be 
puolur1ed. Puo1uned by Macullao Puolisn1.Dg Co., 
Clo6 tn ud Ave., llev Yon., !IY 1002;!. 

A collection of tutor iala, u•ue paper• and caae 
nutorus called the lbix Paper• (MD. 22578, '>80 pp., 
S2ci.'IS) a:;d edited oy tne Waite Croup covers topics 
ruging fro• security ud c:o-.n .. cat1ons co 
stanclo.rds. PubliaheG by Hovard w. Saiu i Co., 4300 w. 
D:lnd Sc., lnd1anapolu, I.N 46261t; lJ17) 2911-5'-00. 

Proceedings of E~e Conference_~n-~~Pll.E!.! 
COlllUnicat1on for...E!!elop1ng_.9Ju~tr1e~ CCDC 'o7 
(Ec11tou~ s. a.-11i &Gd AD1l Carg) 

Nev ton's Lav• of aot1on seea to be tr..e co tne 
sa.., oegree m ll!Very country 10 tne vorlo. tney nave 
not found a de,,elopi11g country veruo11 different from 
tne original ones, at least aa yet. tne aama is true 
tor a nuaber of atner •c1entif'c a11d tec:nn1cal truths. 
We all snare a c:oaaon nuaan1ty, and a collllOll •c1flllce 
and tecnnolagy. taC-lb na• vorltecl aa veil for US, 1n 
tne developing vorld, .. Lt na• done far tne Svu•. 

There is, now•ver, another ••de to tne coin. !lo 
one'• future can be a Xerox copy of •omeone eLae '• 
pa•t. Pr10c:1p1es, concept•, dea1gn cec:riniquH, etc., 
can be in collllOll. Prioii.t1u, cno•en alternativH, 
design•, proclucc1011 vol.-1, etc. calULot be toe aame. 
llatioa• wn1cn live oa S3UO per capita per year c:annot 
... tne •ame c;o...,n1cation •Y•tema tnat others uae to 
cne ••ma extent, oat wnen lt co•ta GIL•'• &Atire 11fe 
•avmga to nave one pnone 1111talled. 

true, ve nave the•- •cu11ce and tecnnaloi)'. 
llUt, ve v1U uae tnem m different vaya, eac:ri 
approprute to nu ova nee<I• and resource•. True, ve 
vill learn a lot froa tna developed vorld. We v1Ll 
buy a lot. lt doea not ma~• aenae to bu1ld 
everytning, re11ardlus of co•t. llUt ve v1ll bu11d a 
fev ay•ceiu of our own, and ve v1ll ••11 a bit 011c:e in 
a wrul.e. 

Development u not alon1 any strugnt Line. Tne 
u111e 1aquence of deveLopc11ent v1L1 not suit ev.ryone. 
:;o• latar developments v1ll mean more to u• tnan 
ear 11er onH, for instance, computec maua1e •Y•tau, 
text 1>raadcaat, educat1onal appl1cat1ona, mana1ement 
of critical resource• •ucn u tne rulv•y netvorlt or 
tne electrical power 11r Ld. Some ne·• deve 10 ptaen t• v l l l 
oe needed excLus1veLy DY us, for inatance, 
coaain •cation sy• ceiu ua 1ng our script•. Som 
•ervicet w1LL mean a lot to ua at,er tney are dead 
elaevnere, 1ucn H telegrapny. Tnere are uny tnlllgt 
ve vill not He UI our lifetime, auc:n at a pnone in 
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~ery office, let alone ane "' e,,,.ry n.,.,.. Dut ..,,. 
vill nave modern office co11111Un1cat1on ·~~t,.:ns .• ,. 
vill build public data netvor .. s, "" w1d use tne 
tecilnoloo in vays tnat s .. it us t>es t. 

These are tne tnougnts :.n•t ;:l.)tl ... •Ced ~~c-c.: .. 
Tiley llOtivated India, on oenad o i tne 11e,,eio;>tni> 
vorld, to Dost tne caafoerence. tney aa>tt,,ateo a 
cenerous International Councii for CO!ll;Nter 
co-ica1:1on to sponsor tt as """ .,: tne ftrst or 
iu special conferences. tney 11ott,,ated a record 
nullllber of Governors of lCCC, starttng vitn tne 
pres iclent, Prof. Pnil ip Ens lov Jr., to o if er p;1pers, 
i:utoriala, and ottlervi.se to nelp. rnese tnoug11ts 
nave found a great deal of symparny from tne 
Conference Govern.or, Dr. Ronald lklltg, a c!:ia11p1on of 
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tne ca.use a.no ~ pC'OllQter of eff41c.c1ve: tnl.a&Ul' i.a 
tn u area for " nwot>er of years. 

19do ..,as a oad 1ear for Mny developing 
econ<1mtes. rnere vu a orou&nt. 1~oi u a 11rougnt 
year in tnu ? .. rt of the vorld. As ve prepare for 
th~ c:onf.erence, we are all acutely avare of tne 
suffer1n~ aro..n11 us. tecnnology alone does not v1pe 
out suc:n prob le11S, :nougn it vill and it 4oes atalr.e it 
easier to cope w1tn tne11. Computer co....n1.cat1on atay 
not get us omre rain, but it can nelp us ...,age our 
vater resourc..s Detter. tne Proceedings v1U ,,., 
avulaole snortLy froa Elsevier Science Pubh~ners 
tt. V., tnformatcon lit tt..siness Division, Sara 
ourgernartstraat 25, 1055 ltV Aasterdam, tne 
Netherlands. 
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