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On page t1 you ~~11 find an article on 
"Public domain software for development" 
prepared for the Monitor by Dr. R. Schware, 
rnamagement information systems ani micro­
computers consultant, Washington, J.C. 

A meeting of the Consultative Group on 
Informatics Technology for Development (COGIT) 
was heli at UNIIX> hea1quarters from 14 to 16 
December 1987. More on this inside these 
pages. 



The Microelectronics Monitor proposes to accept industry­
related advertisements from companies interested in 
reaching planners and policy-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 fnur 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 Monitor has been published since 1982 and 
has built up a sound reputation both in developed and 
developing countries. 

Our activ!ties 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. 
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English only. Prices in Austrian 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, 
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accompanied by a layout. illustrations and text. should be 
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1. • .. , AID UClllT umns 

utlIDO .._: lleetiaa of the Coa8ultatift C:rouf oa 
lnf-tion Techaolop for llewe•O(l!!!lt (c:oc:n , 
14-16 Dece•er 1917, vi_., Auatria 

la 1984 a -tiaa of pnfo: .. • . .-ab atl 
reprft-tati,, .. of -ao,,•~tal oraaaiaatioaa 
actbe ia the field of applied iafor.atica taclmolo17 
far deYelo,.eat propoaed eatablia .... at of a 
C..ultati- C:roup oa laf-tion Tacb-1017 (C:OC:IT) 

widl coald anua UlllDO - - actioe-orieatacl 
approach to help baild up ioiiseaaaa aicnalactronica 
aad iaformatica capallilitiea ia deYelopiq co-triaa. 

Sillce th-. altbo..P a a.-er of a1aci•• baYe 
b ... actiYe, it vaa aot clear that aubataatial 
accelaratioa hM talt• place. tlaa CDC IT aroap -·. 
therefor• recoaY•ed to rft'iev the stat .. of 
actiYitift ia the field of iaf-tica tedmolo17 md 
work oat -•• of iatanatioaal co-operation to .,.... 
., applicat1-. 

?lie f-1 oltjectiYa of the -tiaa, bald ia 
Via ... oa 1.-16 Decaber 1917, vere to: 

(a) a....i ... practical ...-rieace ia the 
applicatioa of iaformatica taclH»lOIJ for daYelo..-t 
..a to i'-tify concrete --- of co-operation at 
tha iataraatioaal 1 .... a1, iaclllllia1 co-operation -• 
11.,,alopiaa c-tria, so •• to p~t• •ucb 
applicatioaa ia a -•r coaaiata•t vicla tha 
raqaU-u of ...,,alopiaa c-tria; 

(b) leYi• OllIDt' • ,..t ..a pl-• actiYitiaa 
ia thia field aad H1Pat a proSr- of action. 

Participaata at the -tia1 ware fram 
iatarlO"•~•tal aad aoe-aow•~tal orpaiaatioa•, 
froa Hlactad liaYalopia1 co•triaa, and uparta froa 
..,,eloped co ... criaa. 

Opaaia1 the ••tiaa, llr. Doaia10 L. Siason, Jr., 
Director-Gaaaral of UllIDO, •urliaed tha 
aisaificaaca of aicroalactroaica aad iafor.atica 
tachaolOIJ to tba ia .... trialisatioa proca.. ad tha 
double opporc.aity tlley rapraaatad. tlaay 
coaatitutad a rapidly daYalopia1 iaduatry ia 
tbatlaal•aa wich (apecially tba software aactor) 
~tr~• could eater vitboat hawia1 to ia•aat 
lla••ily ia capital aqui,...c. ADol tbay var• a force 
of cbap io otbar iaduatriaa: Chay tr-dormd 
-ufacturiq proca•••, producta aod .,,.. tlle 
compatiti•a aa•irOllllaat itaalf. li9Yartlaalaaa, 
daapita utioul ad iatanatioul afforta, it lid to 
ba racosaisall, tba Diractor-Ceoaral poiatacl oat, tbat 
ia ...,. caaaa the application of •icroalactronic• •cl 
iafor.mtica ha4 failed to yield Cha raaulta upactacl 
of th.- ia claYalopio1 couatriae, Si•ilarly, Cha 
applicaticoa ba4 oot aojoyad cha diffuaioo 
aaticipacacl, claua la .. aaio1 Chair impact OD 
claYalo..-c. Tba taak for ella .. acios ••• tbarafora 
to help 1111100 idaatify aad •pall out tba clataila of a 
cobar .. c •icroalactronica/ioformatica proar .... for 
UllIIKJ tllat voulcl cODtrillultfl .oat affectively to tba 
cla•alo,...c of cla•alopia1 co•triaa, 

&. fatlllatar ... o, Satlior Taclloical Acl•iaar, 
DapaPtmaat for loclu11trial Pr1180tioo, CODaultatiODa 
11111 Tacll-1017, ootacl tllat tu .. acin1 ••• part of • 
••riaa of acti•itiaa 1.aitiatacl by UllIDO in raprcl to 
aicroalactrooica aod otller ... r1in1 tacllaolo1ical 
ad•aacH. lt vu alao intaaclad to prOYicla 
aubnantl.Ya iopur to tba pl'o1ra- mdula on 
tricroal1ctrooic1 aad informatica tachoololJ i• cha 
aav u•IDO prosra- approacll to llaYalo,..11t aad 
tr•tfar of tacllaolo11. CIOGlT .. atinp wen planned 
to ba ch ... -orl.aatacl ancl participant• voulcl be 
invitacl accordia1 to cha choe8" e11... ••II their f l.ald 
of Hpartl.aa. 

- l -

After re•ievia1 current trena ia 
ncroalectronics -· iafor.atic• tecll-1017 .... tha 
aaada of lle•elopin1 co-tria• ia tllat raapacc, tba 
1roup adopted a n..-ar of concluaioaa aod 
rec-ndati-• aa inputs to the UllIDO proa'l"- ia 
tbia area. It aieta4 tbat daYelopi•I comtriu .,. ... 
at dif :arent l.,,ala of •••elo,..ac aad woulcl need to 
tak• actiOD at ODa O'l" 80ra of tbaa. lacenational 
co-operation, ioclllllia1 Soutb-:ioatb co-oparati- -
calla4 for. ....,,ar, H!acti•ity vu important ia 
•iav of tba Yaatnasa of tba field of informatics 
tacbaolo17. 

C:.naral t"C"aau 

Tba 1roup aaraed that bocla aatablubad and 
leadia1-..lp tacbaoloaical c1 ..... 10,_.ca ia 
aicroalectronics aacl iaformatica tacllaolOIJ had 
important implicati- for ...,,alopiaa co•triaa, 
aapacially ia th• lon1 r•. Tboaa at tile leadia1 
HI•• bovaYar, 111cb u upart a,..c ... ..a 
C091Nt•r-aupporta4 procluctiou •y llaw• pri.arily a 
pot .. cial for future applicaci- ia 11.,,.1opin1 
coaetrie•. C:O.a~nta should tharafara -itor 
thaaa c&.,,alo,_.ta vitll a •i- to U.piaa tbair 
prafaaaioaal a:aparta inform• ••• anuia1 
aotarpruaa on ellair i.plicati.,.a far iadu&try • 
...,.,, ... , aay application• abaulcl take iato 
coaaiclarati- Cb• local coaditiooa aad coaatraiata 
mcl fit iato ell• local productiYa acraccura. 

It vu felt clan Go••~•ta, proclacan ia 
ia .... try aad claHla,..ot fiuaca ioaticatiooa hacl to 
ba .or• avar• at a practical clatailacl laYal of Cha 
opportuaitiaa, limitation• aad threat• poaad by 
lla•alo,...ta aacl traau ia aicroalactronica ancl 
iafor..tic• tacbaolo17 u wall u ella atructural 
cbap mohall. lo particular Go••~•lt• •lioalcl 
play • ujot rola in that effort. tlaay llboalcl 
aatabliab policiH applyio1 co ellair - oparatioaa 
aad elloaa of aotarpriaaa, raearcb ... traiaio1 
iaatitutioa• ad aaara. Suell policiaa voalcl prOllOta 
ratioaal aaa of •icroalectronl.ca and infor..tica 
tachaolou 1aaarally. C:-a~u aboald aapport 
thoaa policiaa ellroap public Hctor purcbuias aod 
praparia1 11- raaoaccu iafor..tion campaipa ia 
areas for wlaicll ellay -r• directly rapoaullla, 
•·I· baalth, adacatl.oa, aci.iaiatration ...S 
Stat•--- iaduatry. AD avaraaua c..,.ip ahoald 
try to reacll all aectorr of tba population fr09 
llaci1io..-.akara llowa. 

locluatry alloulcl ba the object of carf9Cacl 
avarena•a C88paip•, clravia1 OD Cha asparHace with 
•ach C88P8isa• ia otbar cla•aloaio1 ancl cla•elopacl 
co•triaa. n.a snaral b ... fic of aicroalactrODica 
•Dd aolution• fouacl io •pacific aactora could ba 
cla-•tratacl both vithio nil batvan couocria• by 
••oa of trawallio1 asbibitiooa. UlllDO 1lloald aho 
Haaitiaa C:O.•r-ta by ••• of vork•llopa aacl 
••inan, auclio-•iaual preaanta~ioo of real 
c1.,,alopia1 c-try probl- aod aolutiooa, and 
1upporcia1 ecucliae. Olla of clla 801C affacti•a v8J• 
to clrav atceo:ion co •icroalactrODica ... cla-•traca 
ita affacti•~1e•• \n different •actor•, clla 1roap 
falc, vaa vic1 pilot projart1. 1.111IDO ellould 
undarcaka pilot projacta ia Hctora aucb H 

••ll-acal" i.,duacry, touria•, acc. 

llocin1 tbac alaoat all infor911tica tachoololJ 
vaa i•porcad by dawelopin1 councriaa, cha 1roup fo,.... 
that eeriou• •iarak•• had b•an .... in the aalectiot1 
aod acquiaitioa of botll llardvara end eofcvara. l• 
vaa ch1r1fora important cbec UlllDO continua lea 
vorklll~pa. advi1ory aarYicc• and prap•ration of 



--i. to str .. &tll• •nelopiq CO•tri••' 
ca,.citin U. tlli• ana. Softvare tools •-l• lie aa 
•••-tial P"rt of tr ... fer of softvar• techaolo11. 

?be sr-. coaclatl ... tJ\at •nelopiq c-triea 
fac .. Hrioaa •i•t-ce proltl- ia bodl the 
harnmre .... 1oftvan for mcn•l•ctroaic• .. , 
ioformtica tech•lOIJ. loil•i•& 11p a •iotenn.=e 
iofrutr.ct•• - iJa _, cu .. • .arpat 
HCeHity. Aerni.as that riai• co.trola iJa this 
rn,.ct -re likely to 'lie Hlf-.lefHtiaa. the 1ro.p 
r_ ..... appropriate --.Ua&ti- of 1t..,.r• • 
iac-ti .............. _ olllipti- <••c:b .. 
-i•taiaiJa& • aaffici•t ltod; of spare part• for all 
laarftan, plum traioi.ac of local •illt-c• 
tecllaiciaaa mtil tll•t c:aa wort aloae). llllDIO allooal• 
prwi .. pi .. lion a4 aniH '°"ll~U - l11itallle 
atrata&in. Vilere aati•al Mrltata -re too 1-11 
for ,,...ra to co.ply, llllJDO 1lloal• p~t• 
••naiomal -iot- c .. trea or •t•rpri•••· 

To i._tify, p~t• .... accelerat• local 
anlicati-• iJa ia ... try a4 otllor --1c aecton, 
mere vu areat OH4I for i.Mia•- effort, ti. ar-P 
coacl....... lloc eaoqla - ltai.ac aclliaYn for leek of 
etill 81111 iafrutrwctan. llaia r-.dm foe••• 
capacity b11il•i•1. coaceauatiaa oa anaa •llCll aa 
eofban, •icll •-1• lie coui4ara4 u • iD4•try 
ia iualf. to naliH uy applicati- • .._.,. -• 
aapply -.id lane to lie ati9alate4 ia a iat•nalate4 
...,, d,._ic faallioa, llar.,ara _,. aoftvare t_.laov 
raleYaat to appropriate aolatioaa -1• hoe to be 
~·ir ....... tile aaaociata4 still• -••lope4. 

Die sroap rec ... tllat to llelp U.alopiq 
c-triaa lt11i14 •P tile aeceHary r••-rce 11 .... UlllDO 
coatia• to •r• att•tiClll to prolll- of 
c-rcialisatioo aacl •• of pablic ,.rc11 .. ia1. ley 
arau -r• software ..,. cl- iateraccioo vitll •er• 
to .. termiaa ralnat applicf tiooo. UllDO alloul4 
therefore Hpport applicatimo 4uia-cl to iaprowa 
proclucti•ity aacl efficieacy aa4 relaabilitat• exi1tia1 
iacl•trieo. It lboalcl a.Wt•• partic11larly the 
potential of iafor.atica f".!r -11 .. urprian. to 
dnelop tectaooloaical enterpraaeunllip, UllDO llloul4 
pr-ta prasr-• to all• prof•H ioaalt to Ht "' 
oa their - ad Mita C...e~t• ud clllYelo,...IC 
fiaaace iasti1C11ti-• •ar• of tlle Med for ••t11re 
eapital for 1ofcvara clllYelo..-c, *icll vu 1aerally 
aolC coaai .. recl • tra4itioaal iaclaatry. 

tile sroup also c11llecl oa UlllOO to cir• up aa4 
circulate •• i••-tory of applications of 
1ipificaace to c1 ... a10,...c, .... i.,,eatoriu of 
applicatiOll poa1i1tilici .. ia specific ia4uatrial 
1ector1, aad coatiaue to t10rt witll other 
iateraatiooal or1 .. isaciooa 1ucll u UIUC:O u4 1tm to 
promote aacl initiate llicroelectroaice applicaci-1. 

Sllill buU•is.1 

?ha 1roup rac-decl that 11'11100 aa1iat llJ 
clefi•ia1 the thr~ahold i .. el ..... c1 fo: 1kill• 
ral.,,aat co applicatioae, .. iateaaaca aa4 1ofcvere, 
•d provicle 1uideli11ea sod traiai•I• then 1houl4 be 
selected sad iaterral•ted lkill-b11il«in1 in basic 
araa1 a11eh •• .. iateaance, 1ofcvore, inca1r•ted 
circuit clHip aacl prod•:("C dftil•· Such 1llilh 
ahoul• hove••r ••t•~cl be:road applicatiot11 co 
-...1a8'111C of Che tadlaolo11• 

In cha lot11 run, each c~.mtry'1 1reaca1c ••••C 
voulcl be its boclJ of indi1eao11a 1llill• in eaploicin1 
creada aacl cle•elo~C• in aicroelectroaict ancl 
infor-.cic1 tachnolo11 for the benefit of it• ..,. 
1ocio-scon-ic de•elo,..nt. loam couacriaa, ic 
•1re1d, ha4 4 .. •lopecl hi1h·leval cachnolo1ical aacl 
••• .. rial 1till1. The 1roup felt U11DIO 1h01114 
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1apport -cbaaia• to •bare tllH• bisher-leYal ~'l:.illt 
by •tvorltia& ti. iutitutiou inol,,... llli1 vould 
lte s..,,cirtad i.a •- cuu bf iate1ratetf national. 
n1ioaal or 1111tre1ioaal dllYalo,_.c iaatit11ti001 vitll 
traioia1 facilitia1 ia aacll aru, pl• • poeailtla 
1ilicoo fo-clry. llllDIO 1b01114 llelp cle•elopiq 
co•triu to .. , •P •llCll wtitutioca. C:..i .. lio•• 
for aettiaa up aatioe•l or reaioaal iaatit11tioe1 
alloulcl alao be cliaa-\aatad by llllIDO. Tlaa aroup 
aotecl ia this c-uat tile DIDO ioitiatiH• ia 
Latia .-.ric• ..a the Ceriltlte•• aa4 ia tile aru 
la&ioo. It •as propoe ... that UIIDO -rt oa 
1allre1ioaal iaacit11tiooal •cllaai- for African and 
Carilllt._ co-niea. Ia tllia c-ectioa, tile 
repcHaatatiH of tit• ea-a• ealtla Secretariat 
i .. icatecl tlaa rudiaua of Ilia orpai&ati- to -rt 
vitlll llllUIO to p~te toada ioitiati .... 

llobili.&nioa of iataraaci ... l co-operatioo 

nae 1roup coaclucled tllat io -•J caan 
iataraatioaal co-operatioa cotal.cl pla1 a •jor role ia 
proaotia& iafo~tica for .... 10,...c. It 
nu hcl tllat lllllDO atimDlace -' mobilize nela 
co-oparatioa 'lte~ ""•lopiaa aa4 de••lopecl 
c0tatri .. ia ioformatic applicatiou for 4eYalo,...t, 
i.e. at tile l•••l of .. cerpriau <•ia joint •mtarH 
aail tacllaolou ::raaafer •an-ca>. 'llacve .. rnearcll 
aa• traiaia& iaatitutioaa, aaioaa professional 1roupa 
•d 'ltetveea lli&ll-raokia& pnf .. •i-ala ia tlaeir 
WiYiclaal capacity. IJll1DO 1lloul• •iataia aacl 
enlarp its rooter of expertl nailallle for 
prolll..-orieacacl acti•itia• eacl de•alop otller 
•cllaia•. ?be l'l'OllP Mtacl io this c-ctioo tllat 
UlllDO vu wrtia1 oa aa ioteraatiooal project for 
llicroelactroaica applicaci- aacl 10ftvar• 
.... 10,...t, wlai.cll -14 liok sci.-cific iutitatioa• 
_. mterprian ia llelpioa clnelopia1 co•triu. It 
arp4 that aa iateraatiooal project ollould lte 
fo..-latll4 aad iapl-•te4 •-· 

Eacll of tlle io•itad participaau prnaatecl or 
•de nailallla a lllort paper 1i•io1 a brief acco•t 
of oapia1 or pl-eel prOlr-• of Ilia 1roup, tile 
lltctsrOUllll to tile •tbodolo1i•• clloe... the fut,..• 
pals aacl loac-tera objecti••• TH uparta fr­
... alo,.ct co•trieo pr .... tft papen oa curreat 
cr .. da ia their special fields. farticipaata fr .. 
4eYelopiaa co•trin outliaad their prioritJ ••41 io 
tbe area of aicroelectroaic• aacl iafo .... cioa 
tecllaolo11. TH UllDO Secretariat prueated • iHu• 
paper ..... c1e a•ailabla experts' reports, 
1tate-of-tllle•arc 1tniu io Hl•cte• cleYalopiq 
co-tri•• aad reports of expert aroup -ciap. 

Co..-H Oil information IJat- ia d .. alopial co•CriH 

The Londoa School of lcoa-ic1 • lafoniatioa 
Syat- Depacc_.c, ii offaria1 arad ... te courau io 
tba "Iafoniatioa S,•~ ia O..elopi•1 Couatria•" 
eru, ""icta are •11pporte4 by llllUClD. lllara ia a 
two-tier course •tr11tture. vllernJ ac,...au, 
accordi•& to qyalificatioa• aad ltact1rouacl, 1cucl1 
Iafor.atioa S,•te• ia De•elopia1 Coullcria• either •• 
part of •• K.Sc <-• Aaal1oi1, De1ip aacl 
" ... , .... , ot lofo .... ti• Srata .. ) or al•• •• port of 
• Dipl- (Uta Dipl- io tile llaoap•at of 
lafoniatioa SJIC .... I. lotll COll'l'HI tucll escanaiYalJ' 
laformtion S,ata• and topic• froa Iafor.ation 
TechnololJ'. la additiot1, th•J cower tile follovia& 
topiu; DeYelopoenc Icon-in, Social Policy and 
Planai•I ii' Dn•lopin1 Couatria,., technololJ' Traalfer 
1ad Develo,..nc, llatiOt1al lt Polici"•• Applicatioa of 
lafof81tiot1 tec1tnolo11 ia O..elopin& Co1atriea. 

Tl a London School of Econ-ica offen a uniq ... 
aDYirot1aent for th• atlld7 of lafof81tion Sytta .. and, 
ia parcic11ler, tnfor•tion Sytte .. in De•elopin1 
Countries. Stu4ent1 are encoura1•d to accaad optional 
cour••• and th111 banaf it fr- 1tud1in1 a variety of 
111bj1ct1 vithia a 1111iv1r1itJ inc1rnaciot1ellJ renovned 
in cha fielcl of Develo,..nt St1141iao. 

• 



11N area of iafonati- •yat- in cl..,elopias 
co-tria i• abo a -; .. ruearch field vitbia tbe 
cleperc..tat. 

(For iafonatiaa write to "r. C. Awseroa, 
Co-orcliaator of tllle lafonatioe Sy•te98 in Dewelopia& 
Cotmtriea counea, 1-claa School of Ec~u • 
.... me Str-t, r.ecloa VC?A 2A&, Ill) 

De teduaolo1ical will!&' 

Dwiaa a rec•t -tins in I.till a.erica, tile 
Italia Society for latenatioeal Dewdo,_.t (SID) 

- •Ced tbet it - mtartia& .. - uperi-t ia 
cml9r to lllria1 th• -n aclY-4 tecla•loaiea to tbe 
-t ~tit rural areu. 

Tiiie tecllao1oaical willap vi•lllea to Hne aa th• 
auaple of • iatesratacl ayat- of aerwicu &•and to 
tllle clewdo,..t1t aacl walori&atioa of tllle tecln.oloaical 
capabilitia of tile area ia widl it oparat••· 5-
.,...rianu are alrucly _.r wy ia Are<t11ipa ia 
Pa11"9, ia llaaaias. 1118Dpi, Claiaa aacl ia Trieate, 
Italy. 

the •jor 1aal ia that of clewelopia1 
t•cla•loaical proclllcti- aa4 ruurch ia fawoar of 
tile clewelopia& areu, tbroap mtr•1tll•ias tbe 
i•te~ectioea Ille~ tbe vorlcla of procluctioo aa4 
reaearcll aocl tbe vorl .. of •i•enitiu -• 
c-llltias cntr••· 

'Ille fine. tlaias to Ille Ht ap ia tbe 
~icati• ••tvork of tllle •illap wich, llleia1 
•-11 iD dse -" ritll dlaracteriaticm that cao be 
r.,.atecl ••,..tau•, it bu tile po .. iltility of 
111-fittias from prewi- upari-u, froa uperc 
naff, fr• iafonati- aacl fr- alr .. cly eaparimatecl 
...Utia& .Cructaru. 

nae teClllDDloSical applicatiOD8 •icb iaterHt 
tbe ... 11 ........ i...-•i&ecl iaclU8triea are poa•illlle, 
-rely Illy C01111iaia1 •cintific vork vitb iaclU8tria1 
vork. 

It .iaould b• noted tbat tile tecllaolo1ical 
•illap cu coatriltute to the crutioo aocl 
nrn1thaias of li.aka betvea a .. 11 _.. •cli...-.ise• 
iadutrie1 vitlt 1pecific rafer•ce to tb• proclactioo 
aocl the •• of local rHourc... 1t fnour1 tlaenfora 
tile M•elo,...c. of iaitiatiYH of 1cieotific reaaarch 
aocl tedulolo1i'!al iaaowatioo, the re1111lu of •icb 
are tll• cliH•iaate• to tlll• procluctioe, uai•er•ity 
aocl p•lic Hcton. the lllua t!lanfore ara craate41 
for Httia& up ope ceotrH for cloc-tetioe aac1 
1pecialiaecl iafonatioa _.. for tbe cli11-1aatioo aocl 
clltYelo,...t of aclwaacecl ••rwic••· (lullatia 
lllPllSS, lo. 144, 27 S.pc.e-.r 1917' 

11. 1• DUSutMllts 

.•• llllat 11a11 .. auparcoacluctor protpecu ao 
attracti••1 For computer Mdpen, the •ia appeal 
of 1uparcoacluctor1 1t ... fr• their lov power 
COlll..,CiOD ••• lov but db1ipatiot1. 

Ona of tbe ••y• computer clHip•n h••• beea 
i.,r..,ia1 ca.,..ter perfo...,.oce ii to pacll ever larpr 
au.,ar1 of circuit• into chi,., thereby boo1tin1 the 
aaouac of proc•••i•I that i• done by each chip duria1 
• •ia1l• .. chin• cycle. Until th• late 19701, the 
deo1icy of clrculta 1111 a 1tate-of•che-arc •ilicon 
chip had ben clo,.lin1 each ,.er; liaca thn the 
rate of do,.lin1 ha1 11-cl to H«J tvo YHfl· lut 
hiah•r circuit cleaaitia1 al10 lllooat the electrical 
re1i•tance of the chip. With .ore r••ietance, th• 
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cbip• r,.. hotter, tbU8 iocrauios tbeir wulaat>Mility 
to failure. S- 10 per c .. t of tbe co.t of 
ia1tallin1 • typic•l •iafr ... ao•• to b..,.ia& th• 
air-cODclitioeil'c •Y•te- naeclacl to !leap tba computer 
from o•erbuti.as; ••parC091pOter 1yateas are oft•• 
clvarfecl by dlair ~ioo cooliq 171c.e-. 

4 aupcrCODcluctor tlaat lo.•• DO nar11 •• beac, 
co11lcl, i.D theory. allow COG8iclerably c1 ... ar circllit 
packia1 tb .. aoy 1-1cot1cluctor cbip. Still, aoy 
applicatiOD of tba 1talllle bip·teaparatwra 
HparcoadKtora cli1c..,era• ao far vouJ.• raqaire 
coolia1 ayate• e•n -r• expea1iwe tllla toclay'a, 
lllec•- tbua -tariala -t Ille cbillacl b-"nu of 
.. 1nu lllelov r- ce.peratura before they acbie•• 
•aparcoa<iucti•ity. 

Tbe fint nap ia tba cle•elo,..at of ao 
all-suparcoecluctiw c_,..c.er <••• fi1ure l, pas• 4) 

-lei be likely to •• tbe aav -t•riall for chip 
ioterc-cu, tba fiae linu aa priatacl circuit 
ltoer .. till!;! cwrr•tly are ..... of copper •• ot!ler 
•tali. Beat aiipt c- oa-cbip c-ctioo1 llla~n 
ailicoa tr-.aiaton. Fiaally, aa• parbape -•t 
cliatut. tbera -i• be -..fact,..• of iaca1ratecl 
circuiu (lC.) ia ""icb botll acti•• d-•U _.. 
coaaectioo1 voalcl Ille fabricate41 eotiraly oat of 
aaparcoocluctiDI •terial1. 

Cbip iatercomectioo• -1• raqain tbat tlle Dav 
oaiclH Ille Hlactiwaly applied to circ11it boarcla in 
pat1a1 vitb curreat .. uitia1 hip _.,. to be 
prectical. (Carreat 4-ity ia the tera pla71iciau 
.a• to .. 1crilte tbe -•t of carr•c a &i•• wol­
of a ,,.,tac• cu coa<iucL.) Today'• •tallic 
iarerco•ectioo1 are uaaally 1pr.,.• onto -.keel 
boarcla ia ao-callacl tbick fila fabricatioo (u 
oppo1ecl to tba -" fiaar "t!lia fil•" aacl oo chi!tl 
tllle•alwH) • 

Soparcoeclucto~ cbip iatercomactiot1• voald a14o 
r.,.uice 10 -cb refri1aratioa tlllat tlllair uae vo•ad 
effecti•aly be prolaillitecl in •• odaervi1e 
c-eatioaal •iofra•. lut •io .. a c1 .. ipar1 "-• 
learoecl tlaat today'• atata·of-thrert ailicoo 
c.edl-1017, OIOS (compl-cary •tal oaicle 
•-icoocluctor, vtaicb .liHipatH leu but tbao tla• 
c-ntioaal MOS that i1 buacl OD ao-calle• n-cypa 
traoaiaton), rma1 tvica aa fut vb• claillecl, ue of 
1111parc•clucton for cbip iatarc-cta ai.pc. •-tail 
vie.la certeia cryopaic •••aocea for bip-.... computer 
deaipa. 

OtberviH, the potential pia of 111percooductor 
iaterc-cu probably i• aot vortb the co11t: ao1t 
beat 1eoeratacl by computer barclvue i1 1i•n off by 
IC., not c-cti•• viriaa. Al10, tboup aoae 
dHlpan of coepucen bna coaplaiaaci tbat •• -b 
H 50 per ceat of proc .. 1ia1 tim ia vaatecl 
trao1wttia1 1ipall tlarou;b warioua co•actiY• 
vira•, 1ucb iatercoaaect clelay• are •• aore to 
liaitatioo1 of 1ilic1111 that ca ... • ca.plea circuit• to 
r.,.uire -J' cbipa, aocl tbua _, ~ODaectioea, tbaa 
to iatascODfta~t r••i•tuca per ••• nae .,. •• of 
electricity ~!lroup aay -•i- ii a coHtant for that 
.. c1i~, una~fectecl by ra1iataac:e. Ia fact, XIII 
reae«rch inclicate1 r.bat tom ot tbe nav 
hi&h·t-p•ratura 1upercoecluctort actually coacluct 
•l•ctrici ·y at a 1lower ~oaetaoc race th• copper 
cloH; c· rnnt fl- tbroo1p copper virH at altout 
on• foun:1 die •peed of l .pt. 

n..re i1 another p~o1111 .. that li•it• th• 
potential of 1uperconr'uctive inurr.onnectl ""en ..... 
between conventional 1Ca: •• the•• IC1 heat up they 
could rai•• the c .. perature of incerc:Jnnecc1 aaou1h 
for UI .. to 101• their 1uperconcluctiwe property. 

On-chip connection• could be li•itacl by tha , ... 
probl... lut replacin1 today'• .,tallic on-chip 
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ObstaclH 
lecaot 
lnalr.tbroqll• 

Thick fil• fabricacioe 
vicll c11rrmt .. ••itiH 
hip -all to be 
prectical for m1at 
ardlicact11A•. 

le fricarat ioe. 
aapacially .itam 

llip c11rrattt clauitiH 
adliaYacl ia fil• -rt. 
at Staaforcl U.i•eraity 
ill llardl 1917. 

Ponibly vitllio 
oee :rear. 

comb ieed vi th 
coa•mtioaal •ilicon 
tecbaolo17. Abo, 
li.aitacl payback 
bee••• c-ntioaal 
viriac 4"• aot ~r 
rtant a aipific-t 
procea•iac bottl ... ck. 

Oa-cbip coaaectioaa ?Ilia fil• fabricatioa 
vitb CllnHIC deuitiH 
bip -• to be 
pnctical. 

lrittl .. ••• or car.-i.c 
compoomcla; refricarr 
tioa, aapacially ,... .. 
combieed with c-t­
ioaal tacbaolo17. 

Fabricatioa of 1imple 
work illl llicro-
e lect roaic de•ice with 
aprayad-oa cerll8ic 
••rcoadiractor 

Prototype ell ipa 
pouibly vittaia 
two year•-

by ta, April 1917. 

All-s•,.rcOllllucti .. 
circgiU 

Faltricatioa of a ~ 
or tbrea-terlliaal 
mcroelectroaic 
awi.tcllias de•ice. 

CoaYntioaal •-i­
cOIMlactor tacbaoloai•• 
are likely to c0Qt1-
to U..,ra.re, llhicll 

lloae • beyoacl nporU 
of -•table aaper­
coocl-ti•ity at 
hi.per u.peratoru. 

Pouibly wi.thio 
10 :rears. 

tncla to biu uy con­
b ... fit ..... tiOll 
apiut uv tedlaololJ. 

COllCLDSIOI: lt will be at leut a clecacle, if tbaa, before tecbaoloaical ••cea yield a• all-aupercOQclocti•• 
c_,.ater. 

C-tioaa with egperCOllductora mpt offer a biuer 
pia eta- ••parcoadaetor illt•rc-cu. W.,'s 
chip dHipa att..,t to uai.ise tile total -cal 
lnstll of tile orcllip c~tioea ··atveea actiYa cllip 
al ... nta a.ell u traaaiators. &•n ao, aioce tbe 
c-.;tora -t carry -all cwrnt to ••t tbe 
poo1er ...aa of tile acti•• el ... ata (pl,. ,.at tile 
coaaectors t.._.•l••• cliaaipete), tile moat cleaaaly 
peckacl cbipa ara typically balf-cOYarecl vitll .. tallic 
coaclactors, aprayacl oa ia tllia fil•-
Superc:orducti•• oa-cbip c-ton colllcl reduce tile 
cbip'• f!OW&r oeecls ai111ific8Dtly ,...il• allowill1 
daaHr circuit pact.io1. tlairfil• fabricatiGa of th• 
l-:Z-3 1ultataoc• vu ._.crated at St8Dforcl ncl at 
, .. aarliar this ,.ar. 

A aora dbtaot proapect would be tba claYelopmot 
of aa IC oa \lhicb &Yea tile actiYa al ... nu an 
fabricated from a11p~rcDlllluctora. Oae caadiclata for a 
Sllf&rcoeducti•• avitc:laias circuit voulcl be the 
JoaepbHa dHilll· S- probl ... r-i• vitb upecta 
of JoHpb- •1et- o.uide tll•~r svitchu, 
h-eY•I'· lt b d11ct coaceiYelJl• tbat •aotb•r 
pro,ercy of superc:ood.cton, socb aa their alJility to 
circulace elactricity ia • cloaecl loo• iaclefioicely, 
could be asploitad ia a co.pletal1 aev circuic 
•••ill'· ••• (DAT.MIATIO•, lS Auau•t 1917, PP• 77-71) 
(lapriotad with parm\••ioft of Dat ... tioa' 
•• .. sineC copyri1ht bJ Tecboical Pultli•hia1 
C:O.,llllJ, A. Duaa ... lra•.craet C-.aoy - dl ripu 
HHrYed) 

SurarcOtlcluctors outpace optical fibres 

Tvo research 1roupa in cite US h&Ye shown 
independently that hip-te.,.racura •uparconduccor• 
cran .. it ulcrafa•t pol••• of aleccricity. Mor•aver, 
they clo •o stmDOchlJ vichout di•tortio1 th• current. 
Ona r•••archer in•ol•ecl with the nav cliaco•aria•, 
a.rerd Kourou of lochescer Uni••r•itJ, pr•dicc1 chat 

aupercoacluctia1 tr•..iuioa liau for loardi•ta•ca 
c-icatioaa could lane 100 time• tlw capacicy of 
optical filtrn. 

Otllar ruaarcllera U..olYacl •L• -r• surded 
predictioaa tllaa Mo11rou, tlbo directs tbe Ultrafut 
Scieaca Ceoter at tba uaiYereity' • Laboratory for 
Luer laarptic1. They beliaYe that tile •io 
i.,licatioaa are for sbort-diauaca liak• of a fev 
•illimacre• vitbia computers. Tiiey aoce that Cber• 
ia a 1a.,... tecbaolo1ical ,.11 batveeo •aeured 
traa••issioa 4ist .. c•• of 5 •illi8etres aacl the 
•lti-kil-trrscale 11etvorlu of fibre-">ptic 
c-icatioo s1ac-.. 

the pul••• of electricity eacb laet a fev 
crillioatb• of a Hcoad. leca11&e so •oy bunu 
trnel throop tile suparcoacluccor ucll .. cood, tbe 
viru hne the poteatial co carry uay -r• •Ha1es 
Cbaa asiatio1 caltlu. Toclay' s lai1laut tpeed 
c~icatioo• rely OQ wires tbat cra•••it pul••• 
laacio1 ltilliOQCll• raeller tb8D trilliootlt• of a 
••cond. 

tile tvo nHarcll 1rou,. are ltotb ia llev fork 
Steta. Ooe i• • joiat t• .. fro. tile uaiYarsitias of 
loclleatar- 1114 Cornell. tba other 1roup is fro. t•' s 
T.J. llaUoa la•earch c .. ter io forktova Hei1bu. Tile 
axperimeats of the two 1roup• differ ia detail but 
•hara s- i•portaat faaturaa. loth 1roup• 
traa .. itted "ultrafa•t~ pulse• throup a thia-fila 
la1er ...Se frot1 ao oxide of yccriU11, beri.,. and 
copper. lleither 1roup d•t•cted any cli•cortion in 
currncs efter electric pulses hacl pae1ecl throulh 
S-.illi .. cra-lon1 strip• of th• sup•rconductor. 

The uni••rtity axpari .. ntt reli•d on a thio-fil• 
cl&Yic• ••• by lobert luhr .. n, prof•ssor of eppliecl 
•nd en1ineerin1 phyeics ac Cornell. His 1roup 
clepoaited the tu,erconductio1 fil• •t 7000 C on 



airconi- oxide !:bat COlltained iapuritiu of 
'ttri-. lloraall', nintiau batt to fabricate me 
Mteriala at ~raturaa that are up to lSO desreaa 
llipar. 

,,.. sroup etcbad the fil• to fora l inu that 
ware jiaat 15 thouandtha of a ailliaetra via. Th• 
deptll of the fil• vu aliptly -n tbae - third of 
a ai.lliaatre. At locbaater'• Oltrafaat Science 
C-tar, llourou'a t- paaaed pulaea luti.lls 10 to 
lS trillionth• of a aec-d throu.it tbe cooled, 
5-.illiaatre aupercoaductiaa tr .. •iaaioa line. 
llourOOI aaid tbat curr-t deuity vu ••ry ui&fl, a 
aillioa ..,.r .. per aqiaan cntimatra. 

.U Oii, Danial Griacblt-•ky aDd eipt coll••...­
paaaed pulaea lutiaa juat 1.9 trilli-tba of a 
aecoad tllroup - •pattarned a11percoa•ctor fila 
depoaited on atrOllti- titaaata. Tba fil• vu oaa 
tb _ __.tb of a aillimatra deep. n. aroup aav no 
atratclaias or diatortiOll of pula•• puai.lla tbroup 
the aupar~ductiq fil• vb• it vu abutbed ia 
noa-auparcon4uc:t:.Sa a1..U.i- to fora a tr&Da•iaaioa 
line. (Thia first appeared ia lev Scientiat, Lo-adotl, 
22 October 1917, p. 29, tba vealtlJ rniw of aci.aaca 
... tacbaolog) 

ll~ ailliOll earaarlted for Ill. aupercoacluctor plu 

laarlJ no ai.llioa ia Ito be -- nail.Ole for 
tba firat year of a aatioaal r'laurcb •ad de•alo,...t 
proar- for recntlJ diacowerad bi&ll-t•paratura 
1uparcoacluctia1 .. teriala. 

tbe Dep•r-.: of 'trade aad Iad•tl'J (DTI) ia to 
aalta up to U aillion aYailallla next yaar to 
aacouraaa coll.itoratiYa iadaetrial raaearcb project• 
ioto alectrouic1 -d lliab-fovar applicatioaa. lhia 
will ba .. tcbed bJ coapania1 participatins ia tba 
proara,... tlbicb include GIC, lacal, PleaaaJ, lritiab 
Talac-, tba Atoeic laar11 laaurcb latallliabmnt, 
tba Ceatral llactricitJ Gnaratiaa loard, IICC, 
Pirelli and a...kar Sicl4al•J• 

llld•trial ruaarcb ia to ba 1plit iato tw 
u.,a, oaa lookiaa into alactrouic application• aad 
tba otlaar iato hip ,_.r. llollnar, participatiaa 
comP&DiH bna J&t to dacida tlbatbar to fora -
laraa iaduatrial conaord- for eacb area or tlbatber 
to ..... a&llJ ... 11ar aroupa. 

lba Sciaace ..ul tnaiaaarioa Council Cs&ac> ia to 
•pend batvan £2 mill'- aad U ailli- to Ht up two 
•i•araity-baaad ... ltidiaciplia•l'J raaaarcb centraa 
ia 1uparcoaducti•ity. Tllia reaaarch vill aho b• 
aplit iato .... 11 aed lara .. •cala uaaa. 

"'- cmu:raa are to each •ploy 25 full·ti.M 
ltaff. Vork ia to be carried out by tha naff aad 
•iaitia& acada9ica ou llaort·tana coacracu. 

'Iha S!IC bu aent ouc lattan to tbe baad1 of 
11 .. i•ar1itie1 aakiaa for bid• to aatebliah tba 
1upercoaducti•icy caacr••· 

The caacre1 will coacaatrata oa ba1ic ra1aarch 
iato thua nav .. cariala aad vill vork cloealJ with 
eo11p .. ia1 participatin& ia cha induacrial raaearch 
project. ,,, (!lactroaic• Vaeklx, 9 Saptaaltar 1917) 

la 1uparcoaductor1, it'• cha chain• that count 

Row do .. hiah·t•paracura 111parcoaduccivit' 
raallJ work? tn parcicul•r, what uni.qua atructural 
proparcia1 of cha cryacal• allow ch .. to pu1 
alaccricicy with •irtuallJ no re1iatanca? 

'nla ao.c pr&Yalant theor, hold• that, in 
cryecala of coepounde 1uch H bari• ,ctr& .. copper 
oaida, tha copper oxide for .. both layer• • plan••· 
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ad cbaiu. It is th-pt that th• cbaina are 
crucial to tbe cryatal's .itility to euparconduct. 
laceat rasulta froa several laboratories, reported at 
tha Mllrican Coaputer SocietJ ••tills, raiaforr.a that 
tbeol'J. 

Danial Cox, Artbur Epetain and collaapes from 
Ohio State Uai•arsity, eo1..-ua, ill collaborati­
vitb sciantiata at lrookllawaa .. ti-al Laboratories, 
uaed aautroa scattariaa to procluce a diffra:tion 
pattana o( tbe structurea of bari. i-tllaa- coppe= 
oxide aDd bari- Jttri- copper oxide. 

llla diffractioa patteru s,....at tllat botb 
compound• -•d eoppar oxide cbaiae aad pl-•• to be 
aupar~duc:tina. Coa and Epstein also found tbat tba 
aore perfectly ali111ad tba cbaiaa become, tba batter 
tba •tarial ia abla to a11percOllliuct. 

a.-ista froa AUT Bell Laboratoriea bawa alao 
done a mamar of axperi-ta !:bat abov that the 
copper oxide cbeiaa, if not actuallJ r .. ponaibla for 
aupercoaclucti•ity, are HHntial. 

lollart C..a ia dafinin1 OXJS-' 1 rola. • finda 
!:bat, ill compouada of lea• th• inn oa,1-. 
1uparcOllducti•ity 4iaiaiabea; in fact tbe coapouad 
la2YC..:J06 ia oalJ aaaicooducti.na. llben OXJIH 
i1 loat, it i1 loat a:a:luai•ely from tba copper oxide 
cbaia1. 

the -:n- auparcoacluctins t..,.rature i1 alao 
affected by raplacia1 copper at- from tba cbaiaa 
vitb almni... Al-ini- is • c- conu.inaat, 
not•• lall sciutiat LJIUI Scbae-y•r. 

Altb-p bari- laatban- copper oxide and 
l>ariua Jttri• copper oxide ara tha baat·atudiad 
auparcollductina .. uriall, Cornall Oni•anity 
cba•iat, rr.- DiSaho, bal inaa thaJ are not tba 
onlJ oaaa tbat vill work. 

DiSalvo poinu -t tbat otbar compouada bava 
ban .. de that subaticuta calci .. or 1troati• for 
bari-. ADd tbare i1 a Hcond claaa of coapouada of 
bari•, laad, bi.-tb aed OXJIH tbat cu 
eupar..onduct at about U 0 klvia. Clari- Jttri­
coppar oaida 1uparcoaducta .itOYa 900 Kalvin.) 

DiS.lvo balia•ea tllat coaiplaa etructuraa, 
includina trua1itioa al .... ta 1ucb a• platin•, 
1il•ar, nickel, palla4i..- or cobalt .. , qualify •• 
bi&ll·t..,.ratura auparc-ductora. 

!vao with th• paca of raaurcb today, 
bi&h·t•paratura auparcoaducton are a loaa vaJ froa 
c-rcial axploicatioa. lall Laboratoria•' 
Donald Murphy point• out that suparcoacluctiYity in 
th••• new .. tarial• ia too eaaily 'turned off'. It'• 
not pouibla J&t to "uka a powerful aapat ou: of 
tlla Mteriah bacauaa, in bulk fora, tb., an not 
able to carry larp currenu uad r-ia 
1uparconductin1"· K11rphy concluda11 "lie are tryina 
to diacOYar way• co raiaa tba critical t•paratura 
and curnat dau itJ of the 111parconducton avaa 
further. Va'ra tl'Jin& to .ate thaa work in tha real 
world." (Ch .. i1try and llldu1cry 1 5 October 1917) 

Superconductors hit a vatarr problaa 

With the ri&llt recipe, ••aa hiah·school etudanta 
can aaka tha nw f .. ily of 1iquid•nitro1an 
1uparconductora. llovaver, th• nw Muri.ala aay ba 
-h harder to k.iap than to Mka. 

lasaarchar1 ha•• ba•n plasu•d vich unrapaacabla 
:a1ulc1, apparencl, becauea aom .. cari•l• can ba 
unstabla in the 1uparconduccin1 phaaa. Nov • aroup 
froa AT•T lell t.aboratoria• in Murrey Hill, Nw 
Jaraay, report• Chae cha 1uparc0ftductin1 pit••• of 



yttri..-buiua-copper os.ide dear•••• •n axpoaed to 
wter. 

S- acientiau ba4 ••pectn tllat tbe c­
acapercoe<lhactor• mpt It• •••itiwe to water. Som 
biata cam fro9 eir.perienca. Aaatber reaaOll ia their 
ccmpoaiti-: tile ltut-U- ..-er of tbe faaily 
c-taiu copper ill n •uaually bip atate of 
i•izatioe, kit- •• •l, •im ia lua .cable tll­
tbe atn .. rd +1 or •2 atatea. 

Quatitati" -u-u •-iaa that tile •­
cermc 1uperCOllftcton react vitll .. cer ia tile 
liquid state or baaid air were reported ill Applied 
Pl!y!ica Letter• (17 &aaaat, p. Sl2). M.F. Yea, 
l.L. laraa, II.JI. O'lryc• Jr., P.l. C:.llaper, 
I.e. a~. nd s. Jill of lell t..ltoratoriu fo_.. 
tbat RaiC•30J ruct .. vitb ••ter, foniiaa 
capric (copper •2) oxide, ltari- bydroxi .. , oaypa 
md Y2l&Cu05. n.. c-.o-4 did -t 1a .... to lte 
•.._rpcl ia wtar to ruct vitb k. lta 
•u-rc• .. ctiwity - •araded •- ... ,_ .. to 11-1• 
air. 

Tia• •-iti•ity to •tar •ooal• oot prnes 
applicatiou of tb• •- •teriab. n.. a.u 
Uboratoriu arou; vritH: "It •out• It• .-•iltl• to 
protect tit• vitla coatiap of -cal, alua, or 
plaatic." la fact, • earlier paper ia Applied 
Pllric• Letter• (YOl· 51, p. 203) reported 
hqu1.d=anropa aupercoaductiwity ia viru of tbe aw 
•tarial clad vitb •tal tllat could protect apiut 
ambiaat 1111iature. (Thia firat a,..arad ia 
..,, Sciaatiat, ...... 27 .lupat 1917, th• •••ly 
rawiev of acieace a114 taclaaolo17) 

~rc•cluctor• •tir eteat frnay 

?be aci- c-ity ia ltuay bwatiaa for 
pateau fil" by llll oa iu bruktllroulb• ia 
1upercoaductiwity. ..., -t:eriala diac0trered lut 
year by 181'• luoretory ia Zucicb, Svit&arlaa4, allow 
1apercoaducti" effectl at -di bipar uaparatarea 
t1a .. ••:rtlliaa prewiouely "-· 

t-tiaa pateac HarcbH •- ao filiaa• ltut ia 
tb• paat t• bu dbpiaad pataat applicati-• by 
locl1ia1 them tbroup aul>aidiacy ~pniu ia foreip 
laoppa. 1111 doaa tbia llecaue, altlaoup pall4ia1 
applicati- are aecrat ia die OS, -:r coimtriu 
publiab peadia1 applicati-• eftar 11 matlla. Alao, 
181 bu to file ia tbaH coimtriu if it waota a 
world •aopoly oa a ted11aolo17. 

1hia ltu 1tina• Japaoen c-pniu iaeo fraatic 
OctiYity. ?bay are filial tbair - pacaat 
applic:atioaa oa aaytbia& r-tal1 ralatia& to 
aupercoaductiwity. A 1urwey c-duc:tad by Japece1a 
aawpqar •ihoa laiui Sbiaim ia July eta-4 ~c ia 
tba rear followia1 UM 1a diacowery, ujor Japa•H• 
c•paoiu filed OYar 1,500 1uparcoa4uctor petat 
applic:atioa1. Sumitomo al•• locl&•d 700. 

'Iha Japaa••• hope mat ebb abot1ua approacla 
vill 1i•• th .. a abare in ri&bt• oa tlla aav 
tecbaoloa. llley alao vaat to awoid llei.n1 llraaded u 
plaaiariata. lut if Illt baa lie,.. , .. re, aad filad a 
vida raa1e of patnt dai• c0traria9 all ••riatioa• 
ia tile 11av rnp of •tallic car•ic 1uperconcluctore, 
th• Japaaa1e vill be left out ia tba cold. 

?hare are other l'HIOa• tlby aro1111d 40 par cat 
of all ialluatrial propart7 filiasa 11ov ori1i11ata fr09 
Japalll i11YlfttOU and C-p•lH file to aaia 
preatl.11 1 ••ea wllaa •• idea ia tri•ial; end Jape•••• 
pec1t1c l.llf liwitl the nuaer of clai .. to aioaopoly 
vtlicll c•• lta writta• iaco ear ona 1pplic1cion, 10 
Chara i1 aa inc111ti•• co file 1awaral 1aparata 
a,,licatioa1 tlbich l.11 tit• Wa1tern world would II• 
rollad into ot11. (thi1 firat appeared in 
Wev Scie11ci1t, l.ondoa, 27 Au1uat 1917, th• weakly 
rniev of 1ci1t1ca and cecllnololJ') 
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latel la,.ched a powerful 32-bit parallel 
procassiq c•puter. 

The •chine is bun ar-• tl'I• ca.pe•J'• 80316 
claip tecbnoloo nd vill c- ia a wariety of •i&•• 
vtaicb contaia b•t-• 16 -" 121 cbipa plUU ... 
toptber oa • 1ti1h-apeff -icatioaa aatvorlr.. 

Up to 16 llbytf!& of r_.. accaH --r:r (IJtl) 
cbi,. •ill be aw•i.lable for ucb 10lt6 proceuor 
aitboup tbe •'l>U- -r:r capacity for the ulllol• 
.. cbiae vill lie l Gbyte of lat. 

?be •clline ia callad tba iPSC/2 n4 ia a 
101ical dewalo,.ent of latel'a 16-ftit iPSC puallal 
proce••ia1 coapoater. (Electronic• Weekly, 
2 S.pc.-er 1917) 

Cray 1i•u up the WP •uerCO!p!t•r 

er.,, the Americ:aa producer of .. ai-proceHor1, 
baa decidH to ....... it• parallel proceHiac 
auperC09\Ntar project .,.,.. (-ltipla proceHOr). lt 
i• b-wer to put iacr ... ad effort iato ita Cray-] 
project aacl to dewelop tba eaiatiD& Cny-2 aM l-tlP. 

AccordiDf to eaparta , tba capacity for tbe MP 
vu expect ... to be 100 ti•• b.ipar tbaa tb'lt of 
Cray-1 vitll • proceHial •Pffd of 1 uaoeecoad. ?Ila 
coat of tba project, wbicb vaa lla&ua in 191S aad vu 
due to be -rbtad lly 1990 ... fixed et 
•us 50 eillioa. If tlae project ••re to lane 11 • .,. 
fiaiabacl, tbeae coata -1• haw• run up iaataad to 
hs 100 aillioa. 

Official aourcH bawa attributed tb• daci1iota co 
auapaad the project aot jut to tba coat 'but alao to 
tbe fact tbec tbe actiwitiH carried out did aot 
coafon1 vitla ICM prnioa eapari•c• of die fir.. 
Tiiey van baad eHntiallr oa tb• uplorati- of •­
tadaaolo1i•• aall pure raaearch. 

low Cray iat••" to coaceatrau all ita force• 
oa tlae prociuccioa aad urketio& of otlaer product 
liau. la fact at tb• ll11iaaio1 of 1911, th• 
iatrocluctioa Ollto tba unet of tbe Y11P will lte 
aaa-ced. Tba rear after, cite Cnr·l will lie 
..rketn. lt vill •• tba 1alli- annide 
teclaaol0&1, II••• a .. ..,ry capacity four ci .. • areatar 
Cbao tbe curreac Crar2 _. it vill procua data 
10 ti .. , feater thaa before. 

A fev -tit• a10, Cra7 •i111•• • collaboration 
•1r•--•t with Di&ital. lo fact, •• of this year, 
tbe Alaaricaa coepany Ila• added a aev lia• of 
la•• powerful product• to it• raoae of 
tuparprocu1ora. 

the •&ra ... at vitll Di1ital for••••• th• joiDt 
pro ... ctioa of a proceaaor tlbiclt vill haw• tb• 
capacity of .. kia1 tile co-aicatioa 1peed bervaeo 
•iaicoepucar• aad vork acatioa1 fi•• ti.., fa1tar. 
(lulletia UtPUSS llo. 145, 4 October 1987) 

A prototype veraioa of Europa'• firet 
suparcoaput•r vaat on 11tov in lroaa1alt la1c veek. 
111• Supernoda. •••doped lly lritilll •ad Prach aroup• 
undar the !!C'• lapric proara ... of r•1a1rch inco 
iafor .. tion tachnolo&Y, will lie •••ilabl• •• • 
c09lllarcial product vithin ~"° yaar1, ••Y tile 
participants. Supernoda will coac tllouaanda rather 
Chan the •ill ion• of pound• tha c th• pre11at 
1•neration of 1upercoaputar1 coat. 

Tha project vill font a b .. i1 for fucura 
pro1ra ... 1 of herdvar• end toftvere davalo,..nt, ••1• 
John Elaor1, head of advancad infor .. cion proca11in1 
in lapri.c. 



the ••perc-pater is bued - tlM Traaput•c. a 
pncaaor ctaip '"eloped •• sold by the lritisll 
c,,_,.ay I-•· tlae project ttt- baa uaip ... a 
special •arsioa of the Tr-pater tlaat iacluclH a 
floatiq poiat proceHor _. estra -r:r oa tile •­
chip. Pr ... ioualy, tile Tr ... poater proc•••" probl ... 
descrille4 by oaly 'lllaol• a...i.er,. .._.era tbat 
iacl,.... fractioaa are more ,...ful for deacribiaa real 
ea1iaeeria1 probl- ia a fora tllat tile C09pUter 
••ar•t-••· 

U. iaa .-y pnca•or• to carry -t coa,..tiaa 
caalr.s ia parallel ratller tll- rdyiq oa .-e "arf 
c-plu pncaa« i• -t aw. kt ~ Vau-. _. 
ol tile acieatiau i.,,olY• i.a tile S..pe~ project, 
.. ,. tlaat tile trmaputar l•da ita•lf particularly 
wll to parallel proceHiq. le aho ••Y• tllat tile 
a ... ,..,ica is sipific-tly fater th• otller pain 
of floatiila poiat •• 32-ttit iai..:roprocaaora. 

S..perD041e ia •tie up froe oa• or more .. c., or 
11oolea, of trmapaten. laclll aode, c:OS8istia1 of 
11 pncaaon, could be tit• llais of a powerful 
vorutatioa, capdl• of canyi.01 oat JOO floatiaa 
poiat operati.oaa per Hc.... Up to 64 aodH caoa be 
c-ected to&etllar to •It• tile ~·i•aleac of today'• 
aci .. tific eupercamputera. 

t1ae pcoject partaen an die lritiab c-peaiaa 
tb«a llll -' I-•· Af•i• aa4 t•l•t, fr- Frace, 
tile oai••raitia of l;rmoltl• a4 Soath-.toa, mil ™ 
loyal Si.pals ucl ladar latabliabmat •icb acu aa 
the pri• cootractor. tlaey .. Y tlaat vithia a fn 
yeara tbey vill b• buildia1 -cbiaea tlaat are capebla 
of 400 •pflopa (ailliooa of floatiaa poiat 
operatioaa per aecoacl) aacl tbat coat about U50,000. 
ea.parable aupercoaputan today -•lei coat about 
U5 ai.llioa. lotb tlaoro 1111 acl Tal•t iotaad to 
ttert c-rcialisiaa Superaa4a before tba !apTit 
project roa• out i.a 1911. 

&acb 11Dde cooaiau of 16 worker Trmaputan, 
plu oaa tbat coatrola b- they are lialtri. Aaotber 
Tra•putar, vi.th 16 •&llllytH of •-ry, etorH aad 
clitt•·ibuta• data to aacb of tba -rlter Traeputara. 

\lie Traapar.er1 llaft four I i.U eacb. All of 
tb- • ~• c-ectacl to • nitcb •i.cb ia tura ia 
c-ctad to tba cootrol Trmaputar. lha 
coafipratioa of tba 11o4e - llov each Tr••puter i.a 
c-ctad to ..,.l'f odaer Tr••putar - caa Ila c:b•pcl 
by tlla eoftvara tllat r1a1• oa tlaa coatrolliaa 
tr ... putar. lt calla tba avitc:b to c:buaa th• lilllt1 
ia a c:artaia wy. Tbia ••• that tile aoda CH be 
c:uco.iari to cope with apecific prolll-. THltl 
1Ucb u lipal aacl ima1a proc•Hiaa, for euapla, ua 
b••t carried out by a cartai• c:oafipratioa of 
procaHon. Tba ••itch cH be proara-41 to cb•I• 
tha cotanactioaa between tha Tr .. aputar• eacb •tap of 
Cha -Y to aalta tha oparatioo a• af:icinc H 

po11ibla. 

lhi1 abo _ ... , that , ... •clliaa c:ao be 
partiti0118' iato inclapas.clnc 11aiu tllat uny paopla 
c• 111a at cbe 11• ti-. U ooa of tbe tr ... 1putara 
i1 cla .. pcl, cbe 1vicc11 cao 1l•o cb•naa cha li11k• 10 
thee Cha c•putar c•• bypu• tile fa11lty proca11or. 

K>ra powerful •anioa1 of , ... c•putar vill h1H 
aora tban ona Suparnocle. 111 Ciiia c11a, each Ht of 
16 tr .. 1puter• h&1 tvo 1viccha1 chat allow 111y of tlw 
Unk• to ba connacucl ouuicla cha nocla. A proar­
r111111in1 on the control Tran1pucar can Ht up 
virc11ally any earia• of intarcoD11action1. 

Tha Suparnode vill ba Ulad for 1pplicacion• auch 
•• coaputar-aidacl da1i111incl1n1inaarin1, ai111al ind 
i .. p proc•••ina. 111d to 101•• probla .. in phy1ic• 
incl an1ina1rin1. (Thi• fir•t 1ppa1racl in 
llav ~ci1nci1c, LondOll, I October 1917, th• •••kly 
r1•Liv of 1c11nc• ind cachnololJ) 
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Loadoa acieatists liae ap tarallel C!!!p!t•r 

Coaputer scienti•t• at Daiver1ity Coll•&• Loe41r.1 
lDCL) baya ,rocluced a aoHl t1pe of parallel c-putar 
c•llH catr lit stucla for arapb raductioa in 
parallel). nae rffearcban baft produced a 
scalH-dova prototype o~ a c-rcial •cilia• Hd 
••pact to bave a full-sisft pcototype -r1r.ia1 vicbia 
a ,ear. 

Rip Lc•ei Bar.,are, aa Oltforcl c..,..tar fira 
spacialisiaa ia aci .. tific ayataaa, bope1 co uploit 
tbe rffearcll in a •clliae r-iaa ac 50 ai.llioa 
iaatractiooa per .. coM Oil~). Tbil c•p&rH vi.th 
tlle 5 KlPS of ita pr .... t Orio11 aiaic,..oatar. IQ. ia 
also iaYolYad ia tile project • 

GlIP aalta .... of off-tb.-pe1 COllfOD•U to 
.,.., ap daip. Vb•• c:ai:r i• c-pleta it vill bne 
IO proca11or cbipa •-ted oa 10 priatad circuit 
boar .. , •icll vill dao coataia tlleir - fiq 
-aabft•• of r_.. acca11 •-rf· A bul or 11-c11e 
of vira for puaiaa -•aaa• betvees c_,..tar 
coapoe•U vill -act tba boarcla toptlaer. 

Tba important bit of Gatp ii tbe IOftvara. 
ruallal tecbaiq ... uacl i!' eailtia& • ..,.rec.paten 
are all buecl oa a fi•cl llar.,ara layawt vllicb 
clateraiaa tlbat U. cooputar c• do. r.ytoa Joaas, 
llacl of tba t•- at ua., vau to produce a 
cftputar tlaat caa be pnar.-.1 to clo a vicltt r ... • of 
ta11ta. 

Gae euuup of GalP, ••1• JOD ... i• uiat tbe 
•.:biae could be aore r .. pooaift to coaclitiou ia tile 
data it proca11ri. For eumpla, veather foracHtiaa 
proar•- that r• oa pra ... t auperc-...tan 
coatia• cr•cllin& avay oa rHcliap that ara of 
little iataraet to......_ forac .. cars, •peaclia& tba 
•- li- oa tlaoae aa tile data :r• a typb-. 
CaIP-typa pnar•-• could acljut tile •ruolutioa" of 
tba amber crmc:l&ia& to auit tba importaaca of tba 
data. 

GalP Ila iu - c..,..tar l•1uaaa - callri clla 
Oltforcl t-1ua1a - vrittaa by tile Oltford Pro1r-ia1 
ae1aarcll Croup. t1ae Croup llaa al10 proclucacl another 
piaca of 1yat... eoftvare for Cha computer lt..-a a1 a 
coopilar. tlai1 pnar- tr•llat•• tile luauaa• 
illl.truc:tiooa iato lower lHal ianructiOS8 co tha 
cur harclvare. 

Crapb raductioa i1 a •tb-tical care. A arapb 
it a •Y•te• reprH ... tacl H • •sriu of llDcl•• or 
juoctioaa. A road -P is a 1rapb, but c011PUtar 
proara-• too c:aa ba aspraaHcl " arapb•. Tb• 
prolll.., tha pro1r .... 1 1ra to •ol•• ara esprH1acl i11 
Cha lbapa ,,f traa •tructlll'H vith tviis• •cl braacbH 
r1pra1aatia1 different 1tap1 laacli111 clova to aa 
aa•var at tha Ila•• of cha traa. 

Calculatioa• reprHaatacl by diffara11t tvi.11 ca• 
Ila carried out 1i-lt111aouly proviclacl tbaJ clo aot 
clepencl oa data froo ona aaochar. Tbia is vhera tha 
p1rallali .. c1111tt1 ia. ?Ila proc••• of braaki111 up cha 
proar- into tvip or clucrate 1ca,. ii kllOVll u 
raductiota. Tba racluctioa i• doaa by tba c•pilar 
vbicb th• clhtribu:H Cb• cvip 1rOU11d tlla c:hap1 of •-l'f i.D the •ch iaa fr- vllar• they cH be pH Hcl 
co a procaa1or for a .. c11tion. 

C~nication bacvaan proca11or• i• kept to a 
ai11i- in CIIP, unl ika th• C:OllYa1'C ioaal "IOtiOD of I 

parallel C0911Utar vtch h,..clr1d1 of proc:a11or1 
connac:cad co ona another 1nd pa•1in1 r1•ult1 1round • 
nacvork. The calf tea• hive tiu•1cappad bwttlanack• 
that can build up in 1 network b/ re1triccia1 tha 
nullbar of proca11or1 in CllP lftd by an1urin1 that 
their ch1ctarin1• 1r1 kept to 1 aini-. (Thi• firec 
appa1racl in llev Scianciat, London, 27 Au&UIC 1917, 
cha veakly reviev of 1c:i1nca incl technolo&Y) 



"*• ~ for •- bi& 111- &ate arrays. letter 
.Ua plant? of ~ - 1.St l.o&ic Corp. i1 sbowin1 tile 
d-ity barder of c-rcial Ar"'""':JS out to a 
vb~in1 100,000 usable sat... ?be company's -
arrays are fabricated vitlt a ll8V 1-,,.., 
triple-1.,,.1.,...tal QlOS proc:ea• pactiaa a •illi111a 
tr-iaton 111ato a aillsla 1.Hy-1.:!'-ca chip. 

I.St t.osic' • ._ 1.CAlOCK Coepectri Array Pla 
faaily pr-1Ha to deli·-.r b ... sanicut- !aaips 
from a a-u ... sea of U6,llO total pt... that 
tiia4 of aiii:a ia c:atcbia& otller •unli•n ud •-
c ... t-• h7 111rpriM. tt lipificaatly raiaal cba 
pta-c-t 1tallal ill •"lic:ati--•.-cific illce&rated 
circllita by -'&ill& -•rproacw4 loaic an&JI iato 
territory tbat oece vu tile 1acare turf of 
at ... 8r'l-cell ASIC.. 

I.St t.oaic i• first ooat of tba dauta vitla 
100,000 •Dle pt••. hat conpatin1 ,..,,li•n lit• 
llotorola, ft.SI TedllloloaJ, _. RC an pnpariq 
tbeir - larp QIOS an.,... Clearly aoach Iii& arr.,.. 
llriq • A.SIC co.pay Mda4 p.watip, lMat •­
alliaerwwa 41-tioa tlleir •eflllnua. nae,. •AJ' tlaat 
deuity lnel is better aenwtl 117 steadarcl-cell ASIC. 
aa4 compiled .. aipa. LSI 1.o1ic aa4 otber1, b-••r, 
•- a real llUlrat, .. ,.cially ill tile lli&b-all 
co-.-t•r •rlieta. Aa tbey refine tbair tecbDOlou 
tlley an likely to offer arra111 tll&t are lara•r still. 

lop pte arra,.., bovner, face •- 1ariooaa 
oltatacl ... lloat teat •4•i....-t ca-ot baadle tb•, 
•- claaip toola •ad to Ila iaprowe4, and -jor 
stride• ia pacllaaina tecbDOlOIJ' are llaetled to 
acc_...te tlaair bis ,.-s c-ta. Som obaenen 
--r •o ia aoia1 to .... tb-, ar.d for •at. 

LSI t.oaic tbialta tb• aYailability of 
100,000 ... able ptH oa a quietly c•at-ise· 1 loaic 
uny vill qaicllly be embraced hy the tradi · .;Jll&l ••ra. of 50,~&•ta QIOS daYicea. tboee de·1ice1 are 
1teio1 aaetl ... tly to haild ceatral procea1io1 llllita 
for aupermi.ni, -infr~, aa4 •i•i•Uf&rcomputer 
•Jet-. the Ilia llW payoff ia likely to c- ia 
•..,eral -r1i111 aru•, auch u parallel procH•ioc, 
and ia oev real-ti- c:-.ucia1 iaarketl, sucb aa 
•ipal pr-•1i111, vtaicb - II••• oo harclvirad 
opci- for al1oritllea hope4 •- ia aoftvare. 

Vitia the lli&h sate da'fl8itie1, LSl Lo&ic e&pect1 
to ••• aoftvare-.-lledded aleorith- hardvired for 
1reatar spee4 i111 i .. ae proca11i111, artificial 
iotd liaance, 1pe•ch racopitioa, and b ip-reaolutioll 
conputer traphica. Ia additioa, the faat tvrnaro...., 
and lover nooracarrioa e111inaerin1 co•t• of larae 
sate array• c111npared vicb •taadarcl-cell ASIC• 'hould 
-k• .he • .., Cc.epactad Arny flu• Hrie• populer with 
•J•t- dei1pan llho vuc quick c09Plex prototype•, 
,.eked vitb denae oa-chip -.-, •••• 

tlocorol• tnc. is richt on t.SI Lo1ic 1 1 heel•. le 
ii ex,.cucl to iocroduca io lcrnailer • nev 
triple-.atal fa•ily of OIOS lli1h-den1icy 1rr1ya, 
called the llDC .. rie1. Tiie llDC f1•ily will offer 
1r1atar ,.ce-acilisacion racea - approachin1 80 per 
cent, c_,arad with 40 per cent for LSI Lo1ic:'a nav 
••riea - claliverin1 up co 10,000 u1able 1ate1 frci.a • 
413-by-413-•il .. 1cer of oaly 104,132 total 11ce1. 
AClcl Motorola plane array~ aupportinc .are than 
100,000 uHble &atel. 

tn Carrolltoa, Texa1, 'thotlaon Cotaponanca-t101t1k 
Corp. ia c:on1iderin1 1ddin1 • third layer of .. cal co 
ic1 recently introduced doubl1·level-.acal 
12000-ieriaa l.fCOS chat1n1ll••• arr1ya. Tiie third 
layer could Pu•h the 1Ja111le 1ec11 of 1 coc•l of 
\21,000 frci.a about 50 per cane to 1lno•t 90 per c:anc, 
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near tbe 100,000 level. Also expected to puab 
•-icut- QtOS 1rr171 to 111d be1oad 100,000 .asabl• 
1ac11 are sucb Japan••• poverboua•• •• To1bilta, 
Fajit1u 104 NEC. 

~C. uulike no1t Anericaa 1applier1, is plaaai111 
to 1erre the hi&h eud vith a chaaaeled ar~ay, 
stacking layers of •tal iaterc-ectioca atop eacb 
other for bip utili.zatioa. •c vill - into tbe 
50,000-aate rmp ia llov_.,er vir::b tit• iacrodactioa 
of • 1·1itl• triple-lewel-.at1l Ql.OS-V product line. 
the CODlf'••Y i• coa•idaciaa fabricatio& four or pea 
fin layers of •tal int•rc-ctiOll in its puh 
tovarcla 100,000 sates. 

At llocaeyvell Inc.•• Di1ital Techaolo1i•• Center 
in Colorado Sprio1a, Colo., a •xt-.eaeratioa 
1ubucr• c:ollbinetl bipolar-QI.OS tecbDOlo17 i• being 
prepare.: for a • .., line of ailitary-carpted anay1 
vitb deuitia• ill oceaa of 100,000 •ule sat ... 

ln fact. tba illcruaioa •i:r.e aacl pac:ltio& 
cleuitiea of aav arr•JS ia cbaa1ina tbe rulea of the 
•-· •8J' e-cuti•n at 'fl.SI ':ecbaolOIJ' lac., 
Sall Joef, California. ?be c_,..7 senc• tbe UTllet 
for 100,000-aate pl .. desian• vitb ce11-b .. ec1 ASIC• 
and compiled de1ip1, wtaich offer deaaiti•• 
approechill& bucl-paclte4 la.el• •••• 

So 'fl.SI Techoolov it no•iils to aclcl deue pte 
arrays to their product lim: it plaaa to aaaomce 
bi&h-deaaity cbaaaelle11 an&?•, Nlet likely ill earl7 
spriaa. 11aa •rr•J• are expected to be io tbe •­
deo1 ity rmae aa LSI Loaic' • uv t.i.17. 

lleaatlhile, LSI Lo1ic c-tiaue• to rm tHtioa 
prototype• b"ecl Oil tbe oev •rr•J• io iu aev 6-ia. 
vafer f~~ilitJ in "ilpita1 vllile vaitio& for caatomsr 
desip1, Miiich are expected by •io-1911. The coet of 
-•t of thoae partl vill rmp b•t- hmclrada of 
dollan and tboa.aads. depeaclio1 Opoll c09plexity 111cl 
Yolume1. Pover di1sipatioa i• illitially beios 4uoted 
at ll-JIV/MR:r. per pte, abOt&t the •- a• tb• older 
1.S-,... faaily, tlbicb coYer• a raa1• of 10,000 to 
50,000 uaabl• 1•t••· 

LSI Logic i• ai•io1 -b of tlle deHlopaeot -rlt 
aov at te1tio1 tecbaique1 and higb-pia-couat 
package•. Th• coapaay baa built 11-derrscaa 
te1till1 into it• product• to apeed up po•t-productioa 
taatia1. It also b .. a proprietary circuit optioll 
•i•d at 1peedin1 t••t ti••· lta arra71 offer up to 
364 deYice p•d•, of ..tiicb initially only 
256 iaput/outpcat aipala vill lie ucle anilable 
because of test-equipneot linitation1. LSl Losic 
plan• to iocrea•• the awailable 1/0 pins vith th• 
arri•al of aav te1tia1 sear, ind hope• that 
tape-autoaated bondiaa tachni~ua• vill llake pactc.11•• 
po1aible chat 1upport it• array•' hi&b pin c:ouat1. 
(leprint1d frci.a !leccronic1, 29 October 1917, 
pp. 5~56. copyri&ht 1917, Mc:Grmr-Bill tac., all 
riatat• reserved) 

Silicon wafer• cut proce11in1 eo1t• 

le1e1rch•r• at crE'• laboratory in Walth .. , 
"•••·• USA, ha•• davelopad a aev ... y to aake tilicoa 
chip• that can be u•ecl for tr.n1i1tor1 - tho•• 
ulliquit~u• powe~1vitchin1 d1Yice1 that find their 
vay into • ho1t of electrical applianc••· the 
diacowery .. y lead GT& into cha cran1i1cor bu1in•••· 

With convencion•l .. thod1, electric: connector• 
•r• i•plaated onto cha 1urf1ce of 1ilicon vafer• ~••cl 
in tran1i1cor1. llovCYer, GT& add1 the .. cal c1ncal.­
ditilicid1 co nolcan 1ilicon before it i1 for .. d into 
1ilicon b1r1. When cha b1r1 are 1lic1d into vafer•, 
the wafer• h1v1 •icroacopic .. cal thr••d• runnin1 
chrouah ch-. 



tlM c:aapaar clai.• that tr••iatora fo~d by 
tbi.e ,coca• c- b•tlla bi.par .-ar becauee tbe 
c-ectioaa re the tllaole thick-• of tbe vafer. 
Aleo, tile bai.lt-i.a tllrude re•ce procaei.a& coeu 
lteca- c-ctor• do not b8" to be atldetl - a etep 
that r ... airH cl•--~ coatliti-, c:r& t:laiM. 

911at i.e -"· the D- eilicoa daipe are 
•••itiwe to ti.pt, illportaat ia Heb applicati- a• 
electroaic ~ru, optical -icatioa eyat.- md 
eola~17 eqai,_.t. 

.t. en epoka- .. ,. tt.e c:aapaay i.e curreatl:r 
• tatlyies wetller to liceaH tile aw proetH or 
pntlace tr-iaton itaelf. (tigb Tecll-lop 
... ~a. SeptnMr 1917) 

Tl to roll -t ita firet faaib of producu •d• vith 
!!i!!!!. 

l'eaaa lut~u lac. ia all ••t to be&ia 
ebippies a brmd new faailJ of ioterface chi,. tllat 
are notable for tvo illportaat reuoaa: th••• tea inm 

cooler tll.a aa:r other hip-performac:e interface 
dti,., deli••ria& ltipohr apn4• at QIOS ,-er 
l..,ale. llor• i.aiportaatl7, at l ... t to n. they ar• 
tbe first faail:r of pro<lacta from tM Dallaa ctaip 
8eker to be •• bJ ita flnoar of lliOIOS, a proetH 
tlaat Tl ia co•iac•d will lie ita tec:lmolo•f driYer of 
th• l 990a. It ia Dot al-: alth-p tiler• a::e 
ralatiYelJ few aappliua or cmt-• of lliQIOS 
circuita •• ,.t, cbip ..Ura are rmbia& to jump oa 
th• b ...... , •• 

1lla dnicu an •de vitll a a .. proc:eaa buetl oa 
t.p&ct, Tl'• •iutr- hip-performace bipolar 
tacbaolo11, tlhicb baa •- -4ified to accept QIOS oa 
the •- aubatrate. ?Ila rHult ia lalpact CS. ?be 
coapan:r baa bis plau for ita bi.OIOS proceu; it 
vill aae it acroaa tile lloerd, buildin& -riea, sate 
arraya, applicatioa-apecific lCa aad nan l i.aear 
circuita. 

?bat coeiutioa ia c_ia, juet ia ti• for 
de•iper• DOV workia& oa tbe nut 1eneratioa of 
32-ltit mcroproceuor ayatem, tlhich are raquirins 
far mre iDterface chip• tbm ner before. Add to 
thie tile acceleratin& trmd toward aurface -uatiq, 
anti it i• •••J to ••• that daaiper1 ubo vent their 
lloarda to 1ta7 cool vill ••d low-power, hi11t-1peed 
iaterfaca chi.pi. 

The Sl741CT interface faail:r will include 8-, 
9-, and 10-bit biOIO& bUI clriYera, -r:r driven, 
latche1, re1i1ter1 and traa1eeiver1. A•ailable thi1 
moth vill be four octal bue traa1ceiven aacl four 1-
or 9-bit-paritJ traa1ceiver1. ly the end of the 
year, thia f&llil:r will ncmbar 37 cle•ica1, aad ll:r the 
•cl of DOat :r••r it will srov to 91. 

The aclvaata1•• of lliOIOI technolos:r over pure 
Iii.polar So far beyond the relative performnca of 
individual driver• or traa1c•i•er1. A typical 32-ltit 
•icroproce11or •1•ta• •1 contain 10 or 90r1 
iat1rfaca devic••· JUlt one bua driver i1 activeted 
at a ti•, cauain& a tJpical driver to be in the 
dilabled 1tate u •di H 90 per cent of the ti•. 
When the interface 1111it1 are pure bipolar, the 
cli1abled clriver1 are all burain& up power, 1iac1 theJ 
r ... in in the hi&11-i11PDclanca 1tat• avaitin1 their 
turna to be ac c:iva ted. 

Tiie picture chan&•• radically when the driver• 
are biOIOll. Whan the total curr1at drav of all the 
di1abled biOIOI driver• i1 compar1d with that of 
cli1abled bipolar drivera, the reduction in 
1upply•currant da .. nd of biOIOll t1chnolo11 i• 
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o•enihelmia1. In •- ca1 .. , biQIOS deYica1 caa 
bri111 about a ,_er savi.a11 of al-t lOO per c-t. 

Gate pover coa1..,cion for tt.e SU41CI chipa 
n.aia1 quite lov, evea a1 •J1t•• operatia1 
frequeaciH increase. For eu.ple, p-r cou-.tion 
of a biQIOS octal line driver i1 •-t - fourth 
that of the corre1pondia1 bipolar cle•ice, ••• acroa• 
vicle operatin& frequencies, for 1in1le-output 
1Vitcbia1 .ap to 10 1111&. Studiu indicate that 
tratlitioaal b111 interfacH coa•- 30 per ceat of a 
111t-'• tot.al current • 

S,1te• cle1ipler1 are fully avare of tbe 
tr;•cle-offe iDYol,..tl i.a aias bipolar losic to drive 
bueu. to set the a...ietl drive curreata of 41 to 
64 ..&, paver c--pti- -t be hip, becaaae 
bipolar dri•en pbble up ch.mil• of •llllPlJ current 
e•ea llhile idlia1. 

liQIOS techaolO&J elw-tH tbil vane of 
eaer17 by eiaplo7iq cliffereat thru-1tate tactie1. 
To reduce ,-er coaa-ptioa, Tl d .. iper• added a 
pair of a-cllmel QIOS tr-iaton anti tvo satH -
iaHrtin& md n-iDYertia& - to tile lluic pee to cut 
current flov to the llipolar tr-ilton in the 
diubletl 1tate. Durias normal operatioa, ia the 
acti•• 1tata, a le11ic l i1 applied to th• 
eaable-coatrol line to turn oa OIOS traui1tor A aad 
turn off Qt06 tr-i1tor I. 

Current flov1 fr- tile 111ppl7 tbr-&11 
traa1i1tor A aatl i.ato the baae of tbe bipolar 
Derliaston -tput atap. Curreat caa aho flov into 
the ba1e of the 1aturatia1 bipolar trauietor, eiac• 
tr-iator I ia off. la the bip-iiapeclaace ltate, 
tbe lo&ic lnel OD the en9ble liM LI JrDYDrlDd 
(le11ic 0). Tr-iator A ii nov off and tr•1iator I 
ii oa. llaitber the Darlic1toa nor the Hturaci.a1 
tr-i1tor can clrav bue current, puttin& the 1•t• ia 
i.u bi&h-iapedaace state. 

The ru.alt ia s •iplificaat recluctioa in aupplJ 
current flovin& iato the baaic pee. A biatOS driver 
that drav1 30 mA vhaa acti•• dr.,1 jun 10 9l vbea 
di1&bl..S. Furthermore, a biOIOS driver dr-• 
far le11 curreat tbaa itl advanced llipolar 
couaterpart, ubicb draw 150 ..t. tlhetber active or 
diaabled, 

Altboup loverin& •:r•t•• power ia the primary 
90tivation for ulti111 b iOIOS int1rfaC1 chip•, the 
devicH ... t uiatain hip parforance leveh. n• I 
H741CT h•ily offen apaed aad drive capabilitiH 
equivalent to advanced Iii.polar losic. Propaption 
delay ti .. 1 for a compl•t• lliOIOS sate fuaction are 
c09parable to thoae of advaaced bipolar techaolo1:r -
3 to s ...... 

Impact-CS ii a bipolar proceH to vhicb CMOS 
traa1i1tor1 are acldacl. The device• that raault are 
buicall:r bipolar cype1; that ia, they acc1pt 
TTL-level inputl, and the)' drive buae1 to which TTL 
clevice1 are cOt111ected. lut thaak1 to the CMOS 
tran1i1tor1, th••• cbip1 d•av le11 povar in both the 
enabled and cli1abled 1tat11. 

The bipol•r vroc••• procluc•• output tran1i1tor1 
capable of 1uppl11n1 :he 48-to-04-.A currents nHdad 
to drive the capacitive inputa of MOS .. .,rt .. ancl 
the low-impedance backplane• of hi11t-1paecl bipolar 
1y1te... Another benefit of bipolar output 
tranei1tor1 i1 their lover volt•1• 111ins c09pared 
vith CMOS tren1i1tor1 (0.S to 3.S Yee, co•parecl with 
1rol.Wld co Vee>· A narrov volt•s•·tvin& rans• 
reduce• ch• effect of tren1i1nc-voltasa noi1e on th• 
around pin1. 



Vi th the lapact-CS ptoceaa, bipolar devicH ca1l 
be fabricated vith eurretat 1ai1ll of lOO. the typical 
n-ttOS c:rmeietor boaet• • 1lormaliza4 currant 1ai1l of 
l~fY2, vtaila the fisure for the typical ~OS 
trmaiator ia l9A11'· lotlt n-MOS and ~OS 
trmaiator• ha.,. internal thrHhold -1ta1u of 1.0 v. 

The diaable circ11it prowidad by the QIOS 
c:rmeietore coa•-• CC!ll&icler8b!1 leH curraac: than a 
pura bipolar circuit; ·.bros d..,ic .. dra• •irtaal11 11a 

currmt ia the •taaA1 or mclocJte4 etata. 

i.,.ct-CS ia a cominatioa Z.~. bipolar md 
l.S-,.. Cit()'; procaaa that aau two •tal laYala for 
iaterc-ctiaaa. 'Dia •tal pitch oa tba firat t ... 1 
i• 4.~. all-inc for hip.deuity pacll.ia1 of 
trm8iatora. Aleo, re ... cia1 tba •tal pitch •U­
the trauiatora to evitch faatar, becaaaa it ebortma 
tha i1lter-actioaa betvaaa daYiCH. 

1ba •tal pitch caa be u •-ll u it i• baca•• 
I:.pact-CS i1lcorporatH a hi&b cle1raa of 1urface 
pl•uiutioa, or -::tai.aa. of it.I d..,ica 1urfaca. 
llOS •••icaa aeaally C01ltaia 1ruter topo1rapbical 
b_,a md diacoatia11iti• oa their •urfaca. 'Illa 
-Char the eurfaca, 11_.,,u, the better the etep 
cowerap, tlhidl ia tara r•ulta ia 9're reliable 
da•icaa. 

'Ille 1iaplat iapl-tadoa of a biOIOS drrice 
requira jldt two OIOS trauiator• to coatrol tlla 
operatioa of the bipolar output 1tap. futua 
illlpl-atatiou of biOIOS tachaology -y incorporate 
1raater aumban of OIOS craaiaton ia etrata1ic 
locatioaa, particularly aa th& Japact-CS pcoceH 
.,,, .. tovard •rrc1111plas aad aorranaacad daYiCH. 
(lapriated fro. !lectroaic1, 1 October 1987, 
pp. 11-82, copyript 1917, 11ccr--Bill Iac., all 
rip.ti relarYad) 

C-putiD1 vitll Hpt 

Di&ital elactroaica .to.iutu ca.puti1ll• but it 
ii 11ot :he oaly vay that -chiaa la1adla data. 
Optical drrica1 procaa iaformtioa by ... ipulatia& 
be ... of lipt. for JO J9&rl, optica haa co11•artad 
1ipall fr- airborne radar iato i .. 1e• of Cha aromcl 
bal-. Optical procaaon abo ualy1& Cha 
ndio-frequeacy 1pactr•, cle1a up pictar .. , •acl 
c-p•ra the charactariatic radar dpaturH raturaecl 
by differaac object•· 

?ha attraction of optical circuit• are that Chay 
are fa•tar aad they can proca•• data i11 parallel. 
&lectronic ••itcha• are 1lower th1a tbe fa1teat 
optical cype, but a •re Hriou lwt on the epeed 
ot alactroaic circuit• i• tbe ti• it tall.ea electron• 
to ••• frora poi11t to poiat. Li1llt trnah faatar 
throup air and optical fibre• tllaa alectroaa ca11 
tbrCMJah vir••· Lipe caa al10 tr8"al a aora direct 
path betvaen tvo pointa than alactroaa, tlhicb ofca11 
follow circuitou routa1 to pr&Yaat i11tarfaranca 
batvaaa circuit•. Virtually 111 alactroaic ca.putar1 
are eequntid - they parfor• one operation at 1 
ti•. A 1in1la optical d&Yica, 1uch a1 a lane, can 
procHa informcioa fr- .. ay i11puu at oaca. Optin 
alao allov. circuit• to have 90ra coaaaction1 beca111a 
pllotoa1 do not carry any chars•. 10 li&llt •ianal1 -
unlika alactrical curreac1 - do aot interfere with 
~ a11othat' if their path• c09I clo1a or croaa. 

Optical proca11or1 have la11•d behind electronic 
coatputer1 baca111e tbay are le11 flexible and lack 
di1ital accuracy. lha ••t 1ucc••1ful optical 
proca1aor1 have had 1anaitiva •pplicatio"• that kept 
the• 1S1d1r 1ecurit1 vrapa. Kilitar1 and 1acurity 
a1aaci.e1 contin• to d&Yalop better optic.ti circuiu 
but thay are prepared co talk only about baaic 
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raaearcb -d 1aaaral icleaa. Gae of their aial i1 to 
-t the foraiclaltle requin-tl of star van. 
Allothu pal of optice ia to clear the itottlnacka of 
iaformatioa that appear ae da1iper• er• •re aad 
80ra circuit• oa a11 electronic cbip. Tiie US 
Dapart8ellt of Dafeaaa ••ta to d&Yelop optical na::ral 
aatvo~ll.I, vllich -ld -rt mra like the 11-11 bra~• 
tllaa a di&ital c-puur, aacl .ipt help to coatrol 
vaapoaa syat-. Taleplloaa COllPUli•• aho need 
iacreaaia1ly efficieat IVitchaa for tbeir fibre-optic 
c-icatiou circoita. Ia iaduatry, optical 
dnicea apt .,, .. llaa41e aipala cli.cectly from 
optical seuon. S- •iaiaaariH belie•• that 
optica could ba tlle b•ia of cOllplltan 1,000 t1-a 
_.. ,_arful 1:11 .. today'• but. 

Optical COllpllten h8"e oot ~ mre -
partly becauae alectroaic1 ia 10 well eatablilbad. 
Optical ••icaa uiat that caa procaH iafonatioa ia 
the - wy u aa electroaie coaputer caa baaclla it, 
•llCb aa opcical loaic &•ta•, but they are 110 mra 
1ophiaticated tbu tile alectroaic circuita of 30 or 
40 year• ap. Ve tllte it for 1raatad that w caa 
proar- aa alectroaic c011p11ter to perform a •ariet)' 
of t..U, ,..t ltba -t .-•rflll Ojjotical pirocaaor1 
are daclicatad to apacific tun. Tou h•• to ch•&e 
their harclvan to prosra- t!M9. It baa bean 
clecaclea 1iaca a proar- for aa alactroaic computer 
coaaiatad of viru plua;ed iato eoctet.1 iJa tile baclt 
of the -chiae, u it clid ia tlle U40a. Optical 
computiaa techaolOI)' i• 1till at the atap that 
alectraaic ccmputia1 aclaieYad ia Che Secoecl Vorlcl Var. 

Other optical proc:aHora 1bare •- f_.._atal 
COllcapta of the d..,ic:e for •ya Che tic apertora raclar. 
Ia ucll caH tbara ii aa aaalope iaput 1 ipal, 
•aryias coat~ldly rather tbaa beiaa liaitecl to 
bi.Dary oan ud zeroH. If the •isaal doe• aot ltart 
u lipt, it i1 uaecl to mdulate a study b.- of 
lipt. Thea lipt 1ipale paaa thr-sfa lnau, 
pri.•- or other cl"icea, llhicll -ipulata the •ipala 
to procloce pattarna. 'lllia output .. , ba aa iaap, aa 
ia 1yathei:ic aperture radar, or a plot of data, eucll 
H • breall.dova of fraq-ciea praeat i11 a radio 
1ipal. 

Optical procHaon alrucly parfon •­
operatiODI 80re ef ficiaatly Chaa alectrOllic 
CllllpUtan, 1uch u rouriar trm1forms. Optical 
ptoce11iaa of aaalo1u• 1ipala offera lllll)' type1 of 
-th-tical operati-. Aa i9portaat esnple i1 tlae 
fouriar trm1form, a -u.a.tical -a of aaaly1ia1 
cQ11Plax vnaform. fouriar tr-fo~ are aa1eatial 
ia ea1ioaaria1 aaalyai1 aad 1ipd procaaaiD1. for 
•-ple, vllea • leu focuaea catlereat lip.c • lipt 
v•u of the •- fraquaacy aad tlla •- pbaae, •ocb 
H tbo1& produced by • laHr - the pattara of lipt 
ill ita boat focal plue i1 a fouriar tr-fon of 
th& patten of li&llt io itl r:ear pl-. If that 
li&llt paaHI tbroup • •ecoad le111, a 1ecoad fouriar 
craaaform reeoaatruct• the ori1inal i .. 1e. Di1ital 
electronic c09pUten aae4 Hpllilticatad proar-• to 
approxi•ta a rouriu traaefom. Som optical 
clevicH pa~ fon a fouriar tr1a1fon j111t by 
refractin& pa•1ia1 lipt. fouriar treaafor91 •ra aot 
limtad to tvo•di•aliooal i-P•• A rouriar 
tna•fon of a function that •arin vith ti•, 1ucb 
a1 a radio •isnal, br&1k1 tb• 1i111al into it1 
c-pooant fraquenciH. lhi1 i1 i•port1at to •cler11 
warfare vhara a kaovled1e of th• ene111'• radio 
frequancia• cen help in ~11tarcaptin1 or j• .. i111 
co..unication•. rouriar tr ... afor .. c1n al10 help 
radio 11troa-r1 to daduca th• natur• of coamic 
radio 10urcaa. 

For anal11 i1 of the uclio •pectr•, i.nc-in1 
r•dio 1i111al1 if feet a tr1naducar that vibrate• a 
cryatal. the vibration• v•ry the cr11tal'1 dea•ity 



•• ita tefracti'ft i.a<lu. b•dia& ad scatteriaa 
lipt u it ,.. ... thrwp die -teria!. A lm• 
focaau lipt •-raiaa froa the cryatal to fora a 
patten aowiaa tile a,.ctr1m of fr .. -ciH of tile 
rmio • ipal. Silli.lar taclt•i••• are aaed for 
correlati-• _. petter• recopiti-, .. iclt are 
i"'°rtaat ia applicati- r-ai•& fr- robot •uioa 
to aaal79ia1 data collaci:ed by •PY .. tallit••· llllila 
the buic priaciplH are .. 11 kllDllll, little hu baaa 
••id llboaC dataib md epacific applicati•• beca­
mlitary aad Henrity apaciee e,_aor -•t of tile 
-" ia daie field • 

... urcltara are alao Ufloria1 tlla poHibility 
of 1181tiq optical c-cti- ia electr•ic 
circaiu. Tile ti.ma that it talta •iaaab to tr8"el 
tit~ a circait limu die duip of 
eaperc-putua. • -tter how cl- circait board• 
eit toptlter, their -ectioa viru lim.t the speed 
at .. iclt tlley c• c-icate. llAMt electrcmic 
coapoanu -rk •re ••ickly u they b- •-ll•r, 
bat -t vir•. 

Tr-U•i- prolll- iacreue wbm 
-a&ctarera pack -r• -• •r• electr-ic facti-
-to a chip. Sipai. form llottl-cka at the lim.ted 
amaber of alactrical -ecti- chat fit ar-4 iu 
peri-tar. the b•t tadlail(aa of fabricati­••-H f-r tlaaa 300 ~ecti- ar_. tile edp of 
a chip; tlaie •Y aot be -· for 
•arrlarp-acale-iate1rati- chL,. -taiaia1 aCYeral 
llmdred tit-•• derica. Toa upt be allle to pack 
optical c-ecti- cloaer or ~. tit• - tlae 
aarfaca ratlaer tit• tile ed&• of die chip. 

Optical, rather tll• electrcmic, dietribaticm of 
tiaiq eipala coald alao help cllipa to oparata 
feater. If a win duttibat• tiaia1 eipala 
tllroapoat a chip, tile tiaia1 cycle _.t lut •• 1-1 
u it taku • alecttical eipal to trnel tlae l•1tla 
of the chip. fluhial lipt to aneral pboto­
detactora oa ttle chip coald •pa•d op opantiau. 'l\ro 
aipal•. aoia1 ia opposite directi••, fro. tile foar 
detectors oo tile chip -1• co•er die l••&th of the 
chip eipt ti- mr• qaicltlJ dlaa a •ia&l• eipal. 

la tile loa1 ten, optical ••itcllH - -4 optical 
l 'JliC deYicee aHftltled fr- tll• - -y fiad 
applicaticma ia larp, di1ital optical -putere. la 
the aur future, they are •re likely to avitc:h 
talepboae eipab. ?lie oaty .. itcha &••rally 
aHilable for optical fibra _.t cOPert lipt iato 
electrical pal•••· '!Ilia u far too alov to keep up 
vith th• ••er of telepbaaa call• that could trnal 
aloa1 aa optical fibre •••• 

"-'Y ruearchere ia optical -putia1 dr ... of 
1oia1 beyoad avitc:hu -4 utria proceHon to build 
optical e11par-putera. S- talk of b11ildia1 • 
compatar a tlaoueaad time• •r• powerful thaa aay 
naihltle today. Oellera •r- of ukia1 aa optical 
c•atr•l procaaeor that, by th• year 200C}, vill 
parfon •re tltaa a •illioo billioa (lOU) 
operacioa1 par Hc:oad, c..,.red vitll 100 to 
l ,000 billion for co4ay' • Cray •11perc-puun. 

OD the other ...... paec pradi.ctioae tllat h.,,• 
c- to aauatit 11.,,. ca.apt •- ••tar .. to ba 
c:autioM. the tr•d ia c.putia1 do•• H• to point 
to optica, or "photoaica" a• eoaa call it. Optical 
tac:haolou Ui yo-a; alectroaiu -Y be approach ins 
eoaa pl•ta••· lut aaithn tlla promi.H of lipt nor 
th• 1i•itation1 of Htlic•duc:tor electroai.c:e ar11 
cucaia. A decada ep, Joaapll- juar.tioa• van tll• 
auperc•putin1 tachtt0lo11 of t-rrow. 11ov.,,u, 
COftYntiOftal elec:trcmic:s •de better proarau tho 
Hpac:ted, wtll.la JoHph•oa jwactioa• l'M into 
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tacllaic:al roa6 locita '"era n-p ~ cause 191 to 
alt•doa tile tachaol0&1. low, ~. 
r-tamperatur• aaparcoadlactore •ir reYi•a tb.e 
Joaepb•an jiacti-. llectrc.ice baa a lludatart oa 
optics i• •~rieace r•-rce• aad baic teclt-10&1• 
Optics hu -ell proaiea IMat will aot fiad it auy to 
catch up, Hpacial11 u tile threat of optical HYicH 
vill apar oa tltoae •o hne dedicated daeir li•H to 
coav•tioaal alectrcmic:e. (Thie fint appeared ia 
llev Scintiat, i:-doa, l Oc:t••r 1917, the weekly 
r.,,iev of •ci .. ce aM tech-lOIJ) 

!scellnt forecast for the •-icoadactor •rut 

kcordiq to • receat report by esparta ia tile 
sector tile vodd aesiccmdactor unet ia atpari•ciaa 
a rapid espaaaioa apecially ia th• Far lut. 

It ha"- .. timeted that emi-mctor aalu 
at tile iateraatioaal 1.,,.1 vill reach 
tus 45.2 billill'l by the •• of the decade. It •h-ld 
be recalled that tlley vill reach aus 32.1 billioa •t 
tlae •d of 1917 vith a arowtla rata of 21.1 par ceat 
... that they vill _, to aus 37.1 billioa.., ttia 
•114 of...- year. 

la llaropa, amic:oodactor •alea vill 1r- at a 
n..-dy rate to ruc:ll 13.5 par caat ia 1980 ad 
tus &.~ billill'l ia 1990. 

u reprda tit• USA. tha 1917 arovell rate vill 
reach 20 per cent c-parad vida the prnioua year. 
Ia the yaan to - thie rate vill dilliaiab 
ellptly, betve•• 6 par c•t aad 12 par c:aac, so tlaat 
bJ 1990 amic:oacluctor Hlu will reach 
Sus 14.5 billi•. 

Tha llaaten •rut •- -at iacliaed to 
Hparince fuoarable &rOWtll La tlaie HC:tor. 
.&ccrrdia1 to forecaata, the Japaaae .. rut vill 
attaia by 1990 hs 17 billion vith a -•1 rate of 
1rowt1t aiailar to tlaat of the U.ited Statea. 

lut the larpat iacreue vill be .... ia tile 
lliddla &aat wbere, oorer ncaac year•, a electroaice 
i.adu.cry hu -pd to ntar tile iatarutioaal 
1181tet oa a ••rJ -patitift footia& aad hu .,, .. 
created pr•l- oa aCYaral occa•iou for tile •jor 
Veater& clactroaice ... iaf~tic:e aroapa. Soath 
lorn, 8Dal loa& aad Siappore •- daetiaetl to 
do•l• their .. 1 •• fr- the c-re•t aus 2 billioa to 
tus 5.4 billioa ia 1990. 

Tha fiprH ••tiooad aboYa clearly •how tba 
i >·.taat role llhic:h tile luten .arkata vill play ia 
tha Hiit fev yean. Tllie vill c:artaialJ aot .. ke tlaa 
c,..r•t dieputH aay eui.er to rHol•• betven the 
... ri.caa aad Japeae•• amicooduc:tor .. nufact11r•r1. 

Aa aara-ac to di•iDiell tile oppoliti.oa llhich 
aroae u a rea11lt of tile pre•-• "4-pia1" aad to 
8"oid the cloeia1 of th• JepaaHa .. rue vu 
l.aiti.alled Laat autllDlll. Acc:ordia1 to tba Americ:aa 
.. aufac:t11rera, how•••r, cha Jape•••• ll8Va aoc yet 
•atufactorily f11lfilled the c: ... ii:..ate .. dartllkea. 
(lulletia llll'llSS lo. 149, 2 •o•amlt•r 1917) 

?be vorld •rl.ec of Unh net•• 

Uais, Ch• opar•tin1 •y•t•• of lell Laboratori••• 
vill betvaea aow ••• 1991 oc:c:11py 22 per c:eac of the 
world .. rkat and vill h•••, in Europe, 1n 1naual rate 
of 1rovch of 21 per c .. c. IJni•'• 1raat11c 



,_trati• u ia tile Hctor of ... 11 apt•• aail. 

•il• it still prnau •- illperfectioa• • •- bu 
all ue an•tapa for lleco9iq a .. rut ataa4arol. 

la 1911. oae •J9te9 i• 100 r• • Ollis. this 
1r• to ais ape.a ill 1916 •• ia Hf&Ctn to 
illcn- to 22 by tile beaiaain& of 1991. 1'le Oiais 
atm•d vu .i- to catdl •· kt to .. f it ••-
.. •ti ... to "- • •rut •t• .. "· •nm mat 
for -factcua. •ewelopera _. pmfaaioula (llaia 
•J9taa •>. vllile for tile ... rs tile aorm (heia) 
olefiDH i., tlae au..tar•iaati- ..,., JIU an espectd 
to lte iH ... ia tile wary •-r t.aan. 

Ia 1916, tile •ia Mdtet.a -n tile O.itd l.i..,._ (2" per ceet ••l•> aa• nc \23 per c:et1d, 
51-a ltei.q tile •j- • ..,lier of O.i& ia &.rope 
vitll 43 per c:et1t of cite Carma •drat, llllile otllu 
•j- ••nliua ••da aa Alt•, .. u. Oli.,.cti. u.u,. 
aaol Ka allareol tile rat of tllla •drat. 

&. naana t11e -.ricaa urtet. t11e •jor 
a.,,liaTa of Vei& -re A?T, DIC_. Illl a•. llllil• 
tlle llaitaol Statu npr••U tile lioa'• llaare of die 
iutall .. •ita, 1rwdl ill - leaa rep&• tla• ia tile 
rat of die warlol. 

llais 'a ,_natioa ia cSTaatlf ••rr hip ill die 
fie!• of eolec.ati ..... a<lmi.aiatrati .. , •ile ita 
.-natioa ia re•caol ia asriclll.tce, aiaU.., 
c .. atracti- ... •i•tr~atioa. 

Uiab ia nill aaffarU., from ---••a ill 
certaia ar ... : rAl d ..... lack of file aecarity 
aail protectioa. (hllatia llUUSS •· Ul, 
16 lloY.-..r 1917) 

the flltllR ..net of .. •k-Cor coapatan 

la 1990 lurope will i.-t a ... ak-top coap!lter 
-rat of ar-4 tos 1.9 Hllioe, 911ai.,,.leat 
thenfon to 1,615,000 iaatall•• •ita. 

Accordia1 to tlaa raaarcla coadolca::a• 117 Proet •• 
Salli•aa, &.rope ia at tlaa poiat of fall 
olnalo,_.t. tile aala for ?.916 -•ca• to 
$115 396 mi.llioe, repra•tia1 Zl2 tis_ .... •iu. ta 
1H7 it caa &lr ... y 1la fora- tlaat Ciiia fi1are will 
riaa CftaiMrablr vitla 333,000 •ita ao1' for a total 
•al• of arOGllll IVS SU iaillioa, calcal•tad oa tba 
coaataat dollar ••lua of 1916. ?lie r ... oa for tllia 
rapid iacnaaa 1 ia ia t!aa •tA41 iapr-a:: of die 
fimctioae tllae ... k-topa ~ffu •ol ia tile coaatant 
reductioa of c•a::a ia tllia Hctor. ta: ,,,.., tbat 
tll• price• drop 7.9 pa;- ceat oa aa nu• ••ar, year. 

'fte ltudy hH ab- tbat die ,rua:: .. c '-ad for 
thia type of computer will c- ia a::lle DHr fua::ar• 
from larp iaduaa::ri .. wo will - tlla for tlaeir -
•taff, ia particular tlaeir eal••••· S..11 fir.a vlto 
vill ••• l::IYt larp coaputar capacity c•• k cCISiaad 
vith portability are • furtlaar cea::epry of uaera 
..iaicb vill help to b-t t!lia .arttea::. 
(lullatia tltrll!SI, •· 141, 27 October 1917) 

'fr•aducer aalff ia Europe are ••I: to • .,,, ll'rcr 
th• next fi•• Jean to produce a •rllat worth 
U.56 llillioa. 

rroat ... Sulli••· the -rllat r••••rch fin., 
u11 ia l.u npon, ?1la Tr••ducer Karllat ill Europe, 
there I.a • wut ..niec for tr•aducer1 of all ,,,.. 
in luropa. 
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0-ad for ••rio• u-ducera saiela •• pnHure 
tr ... •cers, eidl an tile oely thiac betvtee ,.. •• 
•-tiler Cllereollyl catutrophe. will It• It.cit" up lty 
de-..1 for leH eerio• dnic .. aucb aa tlloea -• 
for coatrolliac si-• - car claab.llloerola. 

the atwly coYen 25 oliffermt types of 
tr-ducer -• acr•• Esope _. toatt tlla "hi .. ea• 
.. rtac iato coaai .. ratioa. '"'t1le opea or nailaltl• 
portioa of die udtat r•• at 1... tlaaa half tile 
total: la 1917 for uaaipl• 4" per ceat of the •rut 
will be free for era•," HJS die report. 111• r .. t 
ar• prapedfia4 ia a capCi•• aru, it ..... 

'"....._ ia tla• report •ida -· ..,. ceocr•play 
.... type ... _ th• nc 1 .. 4iq th• way vitla •r• tla• 
27 per c•t of tile 1917 total. 9nt - tile Ult 
vitJt L7 per caea::. vitb. Pr•ce ia a atroa1 tlairol vidl 
16 per cat. the rat of tba tot•l ill •• •P 
joiatly by tile rat of Earopa. 

1J protloact a::ypa ~-·- tr-llDc:er• 9*e.., 
-n tbaa 30 par ceat of all .. •ic .. wicla tile -t 
popal• type io tlaat ar-P beiq atraia pqu. 'Dia 
Dasi:: ••t popalar are aaaicoa.-Ctor type•· 

TM report co•ta $2,650 fr- Proat ... S..lli••· 
Salli•••..._., "Gron-or Garoleea, r-otoo 5'11. 
Cllectroaica v .. 1t11, 14 Octoltar 1917) 

Sicroc:oatrollera 

lite •rket for ai.cr-trollara ia aoiaa like • 
hoaae efire aa die a..._r of applicatioaa eiqtloolaa 
f11r tll- c•t-effeca::i,.. dnicu. Sami.coadoactor 
Yaa4or• fr- ar-.1 tile vorl4 are, aa a ra11lt. 
i•'l'8•tiaa •jor ruo11rcH iato a potpoarri of a- _. 
i.llprll'r .. producu, ... tll., are de•alopi•c a "* 
Yariaa::y of new •tr•te1i•• ..,. teclt-loai•• to ••t off 
tJta ir •- daipa frOD t11e er-• _. ar• aa -c11 
.. rat allar• u tlaq caa. 

Vorltllli4a Hla of •iaalrcltip coatrollen -
ataad at SOO iailli• mita vortll tl .6 ltillioa; after 
a ar-.1 riae to 555 .a.111.oa •ita ... S1.n billion 
;a 1911, tile aarltet will be1ia to lll'U- dai1ria 
lq aa4 could •hoot to 1,25 billioa coaa::rollara vortla 
al-t *3 lllillioa by 1991, accor•iaa c-, .,timt•• 1t1 
htaq••t tee. of Saa Jo9', Califora.i.a. 

the -ar. eirciti•I .. _.t of the .. rut ia tlaa 
hip _., tit• 16-bit para::a for c-puua::iooal11 
iata .. i'l'8 ral-a::iaa joba. Tlaia ...... a: pt off to a 
alClll atart ia tb• early 19110e 1'11t ia •- roclcatia1 at 
• coaipolllMI ••ual crovtb rate of oYar 90 par caat, 
... tba ......,.r of ala::eraati••• tlle Cll8t09er baa to 
choose fr- ia espaa4i•1 4uickly. Uatil la•t 1aar, 
tatel thorou&ftlJ 4-iaataol tll• 16-bic aicr-troller 
aartaa:: vitll its 8096; the oalJ other Mjor 
~titor vaa lloatak'• Kl61200. Siaca tbm, 
hovner, 16-bit chip• ll8Ye appear .. fr- llarria. •C 
... latioaal s..icoadactor. r .... lutr-•a::a ia 
expected to j~p ia aad it alr ... , haa •oaa 4c•iao 
wiu for coatrollar applicatioae baaolled by it• 
321raeri .. diaical aicnal proceaaor. Iotel ia 
looltia& co •dead iu •rkat poaitioa with the aev 
IOC196. 

Rovner, tba •rltaa:: for tb• ol .. r 4- •114 I-bit 
•icrocoar.rollan i.e oot ni111 oacl•cca•; ir.a growth 
pr•pacr.a are ar.ill c.,..i .. rabla. ni.rc are ••J 
aorc pl•J•n alr•adJ vorlti•& thie territory, '° Chef 
are 1crapph1 i c out, loolt iac for va1• to raduca th• 
con, •pa•d up the pro1n-in1 tlll'r•ro,... ti• aod 
enhanca both Clio parformoce Hcl flcdbi.Li.Lf of their 



ofhriap. "nl•n i• a er.-! cow~ paru optiai&H 
foe partic-.lar applic:ati-• •• ..rbt ••S--U, IMlth 
ia t;.rm of ltar.,.re faat .. no •• -4ifie4 
iut'l'llCtiaa l•U. tlt•n ii alto a l'f'OWUla --t 
tovar• mcorporati•& , ..... ••i&a• - aad ·- 16-bit 
part• - iato 1t ... ar'-cell librari• aa core calla or 
-aacalh, aa •ti-1 ia tlou& vi.tit iu 16-bit 
llPC16000. 

l.t llodl dla Ilic" •• low ... of tile earbt, -t 
Mly are c:ampaai .. iatroohacia1 1-4-&eaeratillll 
•triH tc 1tract11 .. their pNiti-, ht - are 
1lliftiq fr- their roles •• a-4-I04&rca 1upplien 
to -*ills propratuy r.- 4Hipa, aoullly s~ 
u4 SGS • ..,_re 111Ch u ~ ·cac11.olo17, Cat&lJlt 
Samicoedoctnr _. Siam s-icOllllactoc ara aaakiq to 
.. taltliall a pr•ftca with llicla-rieate4 offeriap. 

lba iat-• acti- at th• 16-bit lnal - a wi4u 
•ariety of aaw architactar•, ... atratasi•• aad •­
playen - ia a r .. pona• to tile t~- -Ut 
opporc.itiaa ia •in. tip-ea• 16-bit 
mcncoat-rollan, aaya Patricia Gallipa, aa iad-uy 
aulJlt at o.u,.-t, ara 4eaipM for •• ia 
campautiaaally iat-i•• raal-tm cOlltrol 
applicati-• re,.oairiaa tlls -C11ti- of •- aort of 
alaocitla, Heh u iut~tatiaa, prvcaH _. 
•chiaary coatrol, robotic•, data c-icatiOlla _. 
ia YUU- aaC-tiYa ar ... each U ea&iaa COlltrol 
aa4 aatiotid 1tr•ia1. Tba 16-bit part• ara abo 
aspacte4 to fUul vi .. •• ia CG9p0tar paripllarala md 
llilitery •yotem. 

l.ftu a olagiah nut •il• daipara caupt Oil 

to It• wall th•• perte h_.l• astr-ly •-•i•1 
taato, the arowth rate ia the 16-bit Ha-at b -
acceleratia1 hard, fr- j4 lli.lliaa ia 1985 •• 
Sa.7 •illiaa ia 1916 to ea Hti•tM Ul aillioa thia 
year, ••• 01t-1d esploda to o-t UJO mlli- by 
1991, oaya Gallia-. 8-aYer it i8 aot juoL tlle 
srowtll that ie leadia& ujor oelliCODductor co.paaie• 
to foe• oa thia martet, alte HJI; they Ha tb&t 
tllera i8 or.ill ~ for captaria1 a •joc Ibara of 
the •rbt, if aot leadenllip. "Uatil •id-1916 t!lere 
van -ly two •ia playaro, latel ... iu 8096 md 
"'--/llo•tet vitb ito mcrocoatrollar ••riaat of 
llotorola' • 68000 arcllitectare, tile Klt61200," oayo 
Gallipa. Op to tba •• of 1916, abe Hy•, latel 
bald • "°9iaaat 67 par cat of tlla urtar., to 
lloatek'• 33 par ceat abara. ht tbia could cbnp by 
1911, vitll tlla aatry of 1Hit producu fr- Barria, 
llitaclli, •c, lati-1 SamCOllductor nd poHiltly 
llotorola aad Tesa1 Iaat~U u well. 

latel Corp., s .. r.a Clara, t'alifonia, i1 -i•1 
to defaad iu poair.i- ia tha 16-bit c~atroller 
urtet vitb tbe 11coad-sneratioa IOC196, •ic:b baa 
•• allaaced arcllitecture an4 a feature Ht th•t 
•11- parf-• impr"-tl of 50 par enc to 
200 per ceac. 

Dee pita itl 1tr-1 al".owia1 to data, Koetak' • 
61200 hu bad a rocky biatory aiaco iu iatrod11etioa 
ia 1913 •• aa a-ch ..... l part. la April of thi1 J•ar, 
a biper-performace OIOI •ar1ioa, tba Kl61HC200, 
witll • m1dular die layout tor euier cailorins for 
cuar.o. a.,lic:ation1 wu iatroducetl - oaly to be 
abal•ad bJ tlla Koatet •••idhry of -n.-oa 
eo.,o. .. r.1 •• tb• m1tber c:ompany and SGS c:omplated 
tbair •rser. Dapaadins oa tlbatber a Hcond eourco 
caa be liaad up, tba OIOI Hrlioa could be bac:k oa 
tbe urtat apia ia 1911. 

Then ara ocher naw 16-bit plaJan. llacional 
s .. ic:0ttcluccor he. •••• aquaraly into cha 16-bit 
urkat vitb the llfClMOO 11riH of hish-parforuac:a 
concroller1, vllic:h will be •••ilabl1 both aa 1candard 
part• •nd •• c:oaponent• in • c:all library. AlraadJ 
in production vith part• ai•d at auc..ociv• and 
induacrial application•, llacioaal i• sa•rin& up co 
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pro4uc:e iu nest r-• of 1taa4arol paru carpte4 at 
c:oloar 1rafbic1, Etllaraec c~icati- • ..,. 
Iatesrated S.rwicaa Diaital •tvort applicar.ioaa. 
Abo ia the voru ia a ••nioo vitll .. orboan pt• 
array. 

Aho ca.patina for 16-bit aocltau i• •c Corp. 
vitll iU Vl5. lailt arCHmd aa iataraal 16-bit 
..Wr•• b•, tba 925 ••• aa 8-bit estenaal 4ata ba 
_. coalliaaa tlla iaatnction aat of the 16-bit '120 
llicroprocaHor with -y of the ..-chip peripheral• 
aed faatar•• f-.1 Oil •C' 1 1-ttit 78000 
micracotltrollar aariea. 

Barria S.llieo9oluctor, llellt~, Florida, i• 
Mttiq iu 16-bil .. r.ry off froe the crowd with a 
llillaly -coa••tiOll&l approacla. ni. co.paay vill 
iatrodaca early MSt year a real-ti- 16-bit 
C09trol-orieataol procaaaor bailt ar-.d a 
fortb-lmaaap-baaH arcllitactura licaaaH fr• llo•is 
1-. of C..parti.Do, Califoraia. Barria Ila •-loped 
a fortb-optmaM radacH-iaatracti--Ht 
c:ampatiq--aina core •icb toptller vie.la a •ariety 
of •anortiac baildins ltlocta will It• uaatl to boailtl 
tlla raal-time coatrollar. Ia additioa to the 
fortll-buM con, tlla coatrollar will iacorporau • 
proprietary lHy-16-bit -ltipliar, on-claip Ull ... 
IOI, aad tllrn 16-bit co-tar/r.i-ra. ly •id-1911, 
tlla core proc•aor aatl baildias ltlocto will ba 
a,,.ilaHa as pert of a cell library ltuad oa a 2.0-,­
QIOS procaa. 

Motorola lac. ia alao vortiq hard oa aa .. r.ry 
for tll• bi1h-aad 16-bit area but ia aot ready to 
raYul detaila. Tha cbip ia, for the tiM 1t1ia1, 
Im- u tlla 6aC16; ac;ordiq to sr. ... Kareb, 
director of applicatioaa ea1ianria1, "it llu 
c0tl8-d aearlJ tlla •joricy of our dHip 
rH-rcaa". Re will add oaly tllat llotorola probably 
will -il it vitllia tlla nest 1is -tlla. 

Allor.her comipaay dua to •aa-ce a cbip vith at 
leut •- 16-bit cbaracteriatica ia Tl. Altho-~p it 
bu aot ude any public adaiHioa•, n ii upectad to 
offer neat J•ar .. esr. ... iaa to tha '!1157000 
•icrocoatrollar liH dubll:ad tlla "road r-ar". It 
will It• a GtOS I-bit acrocoatroller vitll •- 16-bit 
procaaaia1 all9llat1. It vill be upvardly compatible 
witb tbe 7000-Hriu 1oftvar1. lt will alao bne 
on-board !El'SOI for aelf-coafisarar.ion capabiliti••• 
plua futuru tllat vill aupport •-icuot­
cOllfisaratiOlla. 

for auaerically iaunai•• rul-tima applicar.i-• 
requirin1 disical 1i111al procaaaiq, Tl i• 
auccaa1fullJ 11llin& its 320 ~SP f .. ily ... in•t 
cOOYOlltional 16-bit •ic:rocoatroll•r• aucb •• Intel'• 
8096, daapita the fact tbac coatrol waa not th• 320'1 
orisinal tar11t urkct. TI ia aov aalliq DSP cbipa 
for coatrol joba vith a c1111p&a·:::ni I-bit coatrollar. 
la tlla future, it vill 1 ikely iatroduce eo- 16-bit 
DSr chipa vith eaoup paripltaral 101ic to uke tb• 
ain&le-c:hip c:ontrollera. 

l.lthoup cha •r• .. cur• I-bit •icrocoatroller 
.. rklt ha1 a lat• draur.ic crovtb rate, tba total 
aalea aWlber1 keep the r.raditi011al playara in the 
.... aad c:ontiaue co attract nevc:-ra. Dataqua1t'a 
Gallipn especu anaual vorldvida Hlaa to srov •re 
than threefold, fro• 250 •illiOll unit• to .ora than 
750 lli.llion in 1991, whila dollar •al1111 vill •r• 
thaa double, fr09 about Sl.1 billioa a J••r co •l••t 
S2.2 billion. Tha Min .. rtata for IUC:h devic:ea are 
in h- ncertaia•aC, appl ianc:H, al.r c:onclitiOftan, 
and 1•aa1, •• vall •• non·rul-ti .. applicacioaa in 
iaduatrial control• and eutomobil••· 

Ivan thoup the I041/I051 archicactura in•ented 
1ty Iacal c:on1cicut11 90re chaa 30 per c:enc of the 
aalea of all l•bit •ic:rocontrollar1 worldwide - ahead 



of ltita9ilhi witll 16 per cnt aad Motorola' 1 6805 
witla l5 ,.r ceu - Iatd llaa loet caatrol of ita -
arcllitectve to a Yariaty of C09l'etitor1 vitll 
sac-4-socce ripta, i.aclttiia& llEC, to•ilt•, 
nilli .. /Sipetics, Oki s..icoa.-Ctor •II Si-a. 
(la~iat..o ham !lectroaica, l October 1917, 
n. 55-S7, coPJriPt 1917, llcCr_..lill tac., all 
.:-ipte nael"ftd) 

Ja,..•a tlOll* tactie1 

1IOll .c_.. for n. laal-cime Oferatiaa llacl-. 
tile •ject of i.,..• • -ti ... l raeardl project to 
•-lop a •-· •ll-Ja.-•. o.-retiaa •,.t•· 11ae 
raelta of th• raeardl project are - lt•iaa 
i.,l_te<I ill pro4.cu that, - tile Deat f­
,.ara, •Y ._ a hllP impact - th• fa•t-sroria& 
worbtatiaa -Uta ia Ja ... -· ....... 

1IOll bepa lifa ill 1911 •aa Prof. lam S*-a 
of toltyo O.iYaraity'• iafa~tioa aci-ce .. ,.rtmnt •-io.- tlaa .... ic no• arcbitectara vitll •• llalp 
of ar .... u sblllellta ad compatar ra•rdaer1. Ia 
J- 19 .. , • DOI UIOCiatiaa ... for.ff, .-ler tit• 
-picas of tlae i.,.. llectroaic IMutry Dnelo,_.t 
Aaaociatiaa ( .. DA), to,.... tlaa •-1.,,._c of 
c-rcial 1IOll prodocta. '*-ra wu daainae of 
.&DA'• llicrec-..t•r •nlicatiaa ~u .. at ma 
time. fajitsa, litaclli, llataaallita, •c, llft, O...i 
_. toaiia .re - -a die ..-.n of tlila 
usociatioa, 1*icla costa •500,000 ($3,450) to joia. 

Ac ita praaac •ta&• of "11latioo, no• 
arclaitectara ia di•Uad iato aeYual diniact 
layan. Dia uaociatioll .ual:r dafi.a• tile 
1pecificatiou. llaaafactuua ara Cb• frH co 
i-.l-C !IOI 1,.ea. ia •Y •:r Claey ~. 

Ac die -t buic lnel ia t1la iaatructiGll Ht 
prpceHor (ISP). tlaia ii a JZ-llit aicroprocHaor 
tllat c• esacuu a apecifiad iaatnctiOD Ht aad ia 
tlle actual aucla• for •icll tlae 1IOI - waa 
clloaea. l'llO operatiaa 1yataa keraai.1 - ItlDI, for 
iacluatrial applicati..-, aad 11IOll, for b•iaea• 
applicatioa1 - vill ba aisle to nm OD tlla ISP. tlaen 
i• abo a C?IOtl (ceac:ral' kanel 1pecificatioa, 
d .. ipad for laqe CurlSP) C09P11t1ra oaaed aa 
cntral file aenan. c:-aicatioa -• all of tb• 
DOI tJPU will k tbroup ll?IOI <•cro) katnela 
raaidiaa oa ucll -cllial. 'llOll' • hip .. c leYel i1 
tlle applicatioae aacl -.-..clliM iaterfac• la:rer, 
wile •• OIS •b•ll fita bet- tbia aad tla• OS 
ltanela. 

11aa atlYaocaaa of tlle ?IOI arcllitac:tue, clai• 
Salt-ra, ii Cllat it b "tailored to take atlYaatap 
of tha t1cbnolo11 of the 19901," .. ,.ciall:r 
hip-daality VLSI faltricatioa taclaaiqaq. Kore 
iaportat, it v11 duipad froa the 1tut u a 32-ltic 
arch itectun, witb prn i.a iaaa for futuN upward 
c:oapacibilit:r to 64 bita. tlaia will aalla ?IOI chip• 
auclt •r• afficinc tha carraac c-rcial 32-bit 
cbips, •icll -t •iataia lteckvard coapatibilit:r to 
I-bit or .... 4-bit •aniaaa 1 &Herta S-..ura. 

Ia addition, th• ISP epecific:ecioa coataia• •­
ta1truction1 1pecificall:r dtl•ipaall for .ultita11tiaa, 
aultiviadow applicatioa1, 1uch aa coat1•C 1vitchiaa, 
bit up aaaipulatl.oo, and quaua •aipulation. 
'llfo-bft• codinc, nece11ar:r for repr••••ti.a& Japene•• 
icleoar1pllic character•, •• wel' •• oth•r lansu•11•, 
euch •• Chi•••• aod Araltic, i• al•o a •t.ad1rd 
feature rather thaa an iaafficieat add•oa. 

tlO• 1pac:if icacion1 vill ••Cetld fir beyond 
codina, however. lven •uch china• •• che ke:rboard. 
bul1in1 1urfac1 with 1te1• urenpd ia curved liaea, 
ind 1lc1rnate 1r•phic1 input bf 1l1ccronic pea, h .. • 

• I•• allo Kicroe11ctronie1 Monitor No. 21, 
P• J4. 
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b ... deciud oa. In tba lonpr tera, Salt-ra abo 
all'rilioaa tile u:taaaioa of tlOI apecificatioas to 
~•r the -claiae ••• aactaU..-cbiae iatarfaca1, 
both bardvare and 1oftvue, for •irtually all ia­
aad iadutrial appl ia•ca•, iacl•ina optical tli1lr.a, 
'fCla, aatl rollota. 

0.. of ita biaP1t Hlliaa poiata i1 tbat 1aOll 
ia aa o,.a arclllitectare pailabla IOi.tlao.t claarp -
otlaer Cb• tit• aHociatioa ..-.ralaip t .. - co •JIMM 
•o vaata to •• it. tbe -ly r .. air-ac ia tllat 
tbola •ialaiaa co display clle tlOI tr8'11martt -t 
a-.it claeir produU to be ••rifin for -foraaaca 
to die llOI 1pecificatioas. It ia •t liaice.I to 
J.,....e C0D9Uia1 - .. , foraip coapaa:r cH joia tile 
aaaociatioa ...t will recei•• .... 1 truc-c. 

DOI hu recei• .. aa eatll•iaatic recapti- froa 
tla• Ilia - ia ,.,_ ... c-...ten. lliu9iai. 
titaclai, au Fajitaa are co-operatiq to u•alop a 
tlar..-leYal Ht of DOI aicroprocaHor1. 
lliullltialai' • 11/31-UIO, •till a vor1r.iaa - at tile -t. vill be • 4.5 111'1 cbip for re. - ... ~. 
vonatationa. Tiie •all's litaclli 1/31-300 ia 
tarpte<I at ftli-riaa -natati-. •il• P'ajitaa' • 
P/32-JOO will awaraa• 12 lllPS vitll a 20 11trs pealr. 
..... aa• will be am.4 at top-etlll b•iaa• 
vorttatacioaa. 

1lae tlar .. coapaaies la&Ya -rtiad. oac perforaaace 
1pecificatiou ad are vriciaa tlle cbipa• 
tloc-•tatioa topthu, b.C tlaey an dualopiaa tlae 
•1-la11:iaa lope aad circ11it lay-t pattaru 
indiYWually. f11jit ..... Ritaclai laawa b- wrkiaa 
toptlaar 1iace OctoMr 1916; llitaallialai joiaed ia 
1prin1 1987. laitiall:r, tit• Bitaclli •araioa vill lie 
tlae ~t•dari; after it ia •---....., all Clar .. 
co.paaia• vill •aafactur• tla• claip froa tile •­
aa1lr. pate-. 11au..-ica ..,. tolhiba are deYalopi.aa 
?IOI chi,. Uuta ...... tly. 

tlae ••t U.,Ortaat 1trateaic poiac, b-•er, aay 
aot be t:ll• OYerall DOI arcllitacture itself llot -
of itl fHtar .. : ita di•i•ioa iato layen. tlau 
__. tlaat tlle ?IOI claip cu ~ a aorllOI operatiaa 
•yatea, vbila 1aOll OS keraela ca rm oa coa•aatioaal 
cllipa. Ia fact, tlae lat tar bu alraad:r laappaaacl. 
llataulaita bu iatr~ a prototna lftOll per-•l 
c-.ut•r .. _. aa tit• 80116 claip lleca111e iu no• 
cllip ia aot :r•t raa•:r· •c ii de,,.lopiaa aa t'BOll OS 
co r• oa its proprietary Y60 proc .. 1or. 

Iodutry esecutiY" dovapla:r tlae poiac. 
O&clar .. litaclli' • Ikeda, "\la ar• proclucia& the dlip 
••• tlae OS .. a 1iaal• project. a, talr.i•& tbu 
approach, if claere ara claip aad OI iatarfaca 
probl-, w c:n ao4if:r tile cbip itaalf." tlla 
po11ibilit:r of iaterchaa11alll• operatiaa •J•ta .. llu 
1erioaa iaplicacioas, particularly ia tlaa lipt of 
tlaa pani1uat ct•ltiona alt-t TIOll' 1 propmptioa 
ouuida of Japaa. 

Oii ch• oaa haad, tlaare i1 Prof. Sa1t ... ra'1 
optiaiatic outlook. Gae of Clla ao•t 1ppa1lin1 
upect• of the ••tire effort, ia fact, i1 hi• 
idaali•• ia proaoti•I the aev architectur• •• a sore 
of Japa•••• aift to the rut of the world. "I .. 
1orr:r co HJ tlaat tile ••teat of Japao'1 contrillutiOft 
to iadu1tri.tl •tand1rdisaciott ia cha world do•• aoc 
..tcb it• iadua~rial clout," daclar•• Saltaaura. ~I 
vould lilt• to ••• th• tread rt¥er1ed, ac l1a1t ia the 
c••• of coaputer architecture." Ra •••• the ?IOI 
project 1a • aanif11tacioa of the 1piric of 
vol,..te1ri .. , coatribucin1 co 1ociec1 •• a wbol1. "I 
•oesti .. 1 cla1c:r~b• th• tao• proj1ct a1 • volunta1r 
orpaiutiOll like th• lad Cros•," he ••:r•· 

Tiie COtlf•ni•• ar• not 10 idaali•Cic, howe•er. 
Thay 1ppe1r, ia fact, co Ila•• litcl• hope chac Ch• 
taOI OS will becOlll iaportant 0•1r1ea1. loCll becauee 
of Kotorola'• 1c:1nath •ad AT•T'• plan• to ~eliv1r 
Unil for Che Intel 10316, "l think Uaia will bee-



daeia•t ia tile vod• ..Ut ia tile fiatun, • Hf• 
T••10•i llat•ebe. s-•ral -aer of F•jit••'• 
aic~ter •••l ..... t: •i•uioa. Ac:or•iqly. 
li.taclli _. Fujit:H an crutiaa a qnioa of lllli.lt 
for tileir DOI clli,. for 4-li•ery -11:1: apciac. tt:• • 
-rtaia -•tiler a •iaala •daiaa vitll a ftOll cbip 
vill 1ta •Ill• to na llodl Daill •• a tlOll OS. or if 
dlara vill lie •- .&aor laar.,_• •iff•r-•. tile 
tarpt ..tteu an cartaia, .._....r. •o.r - liuclli 
... F•jitn'e - -ia tarpt of Olli.a is for tlte US,• 
.. ,. !lac.aloe. •n. 1IOll OS -ia taqat ie Ja,.._• 

lf llat•ebe'• waraioa i• ~ oat. it •ill 1i•• 
Ja,.. a CG911&titi•• •••taaa. k 1a-. iu 
--Utati" iaarttat -1• ..._ laH ,.-tr•l•, 
eiace it: -1• 1ta 4-iut:n lly a -i•• op ... atiq 
e19u.. fonipan -1• fiM it difficelt _. 
fi-ially -r-"'iq to create ~rillla 
ll_.,ara _. aoft:van. Oa tile DfKt eida, Jap­
-llfacltnar• -•• .._. a laip-..... cllip r-ias aa 
iM•t:ry-s'-'-4 oparatiaa •ye-. ar-d .. icll dla7 
-1' ll•il• tltair ••l ..Ute.liq, low-cost 
ll..,an. 'Dlu -i• 1iw C-. a lilot ~;idllct: for mia 
.-.-- U.i.s ..rbtati• -n.c. 

Oa tile otlaar la-', if hal. sa-& pt• ltU 
.,., , t:laa co.plat:& nm arcllUmct•r• vill Ila ·~· 
tlarwp..t tlla vod• a•,.,_. a c-trilleti• ~ tlla 
Mwal.,...t of tlaa co.,.ur. n. tlOS uNCiati- i• 
coaai~iaa .. iaa _. •utrm.tiaa 11aort ,n.tioaal 
_,,ia• ia wuio.a 1 ........ ta aqolaia to tlta -ri• 
tit• role it -iaiou for 1llNI ia ... c:amp11car 
i .... try aa a wllola. 

litllar .., • if ?IOI ia a c-rcid eucaa. it 
ia lilr.alf to llawa a •jor U.,.Ct - tit• -ri• 
vorlr.8tatiaa aarlr.et. (lapriata• vitlt ,.niia•ioa of 
MT.s&TJOI r -su• c. l Octollar 1917. 
n- 7~2024, copyript llf Tacllaical hblie1tia1 
C:O.,.a7, L .,_ -' lrlldat:r•t Collf•f - all ripu 
rua"911) 

MTalATJOl'a Jar- lO ... ... - -..... .... ... '4- '4• ... -- -- -·- llUJ c... ·-' I ...... ..... U51.I $U 1.5 l.SJS.7 

I a -- ..... l.IZU 12.1 au uzu 
• J ---- U.S. ·un.1 .. , -U ...... 
• • ....... ..... 19.7 IU ... .nu 
I • ..... ..... ..,,.. SU u a.a• 
I 5 ......... .....,(&. ..... a.mt cu u UM.9 
1 ' ................... ...... a.-.s SU 7.S Liii.i 

• I .._ .... ..... L._, at ll ueu 
• .. ...,.. .......... ......,u .. .. .. , ..., 
• ' ... _,'611& ...... -.s 1.l -zu 119..1 

(lledlodolo17 

Tlla 1916 Jo,.. lO •-J vH coapi l .. 
e.:l .. iwely llJ DATAllATIOI fr .. iaformtioa c•lla• 
fr- l.u 1..-b- .. ul1ua, we.I.cit tracu r.lao reeulu 
of wer 200 c-pai.H _l.,i... All rownua _,. 
eeraiap flaaru ""• "- .. j .. ca• co cal .. •r ,. ... 
calc•l•tioa• ... cotWartad to UI doll•r• .. i.•1 !Ciao 
01CD owarop uc"•P rota for ltlao ,.er.) (lepriau• 
vie11 paraiHioa of MTMIATIOI r - .. aiu c, 
l S.p1:1•or 1917, conrlpc llf Tac"aical P,.li•i•1 
C:O.,.ay, A. Dullft ... lr .. otroac C:O.,••f - ell ripe• 
nHno•> 

llati.oaol loaicoa~tor ltut• foirc"il• 

Alloric•'• effort• co l&e•• Jop .. ••• hiah-coch 
firao fr .. iu •or11 hewo "•4 nroa1• rHulea. Clfto 
of cha fov vi•on ia .. Uoaal loaicoa~cor, o chip 
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~er. tbi.a -'< it tto.pc ri•al foircbild for a 
llarpia SU: aillioa. 

Toptllar vitla tlaa r-t SU5 ailliOll -raar of 
MY_ .. llicro Dwica vidl 11-lidlir lla9oci••, tba 
Foircllil• deal c-14 lie tile ltasi•iaa of a ,.riod of 
c-oli .. tioa vitlaia t:ba .-.ricaa cbip i .. •t:r:y. 
Altllo.p •- pniDc:t-pnaiq i• '-'ritaltle, tile 
..,.itioa of Faircbil•'• S5UI aillioa ia 1916 ealeo to 
••ci ... l '• S9'0 aillioa Mo.t• crate tile -r1•'• 
•i11:dl laqat cllip c....., - dter Jo,....• 1i-u 
•c, titaclli, Toalailla ... fell- .-.ric:aao llotorola 
..,. Taue Iaet~u - !let: -11 a tntll of •c• • 
•in-

TM seller, fr-'• Scltlmarpr, vill tall.a a 
S220 ailli• aftar-taz loH oa die Hle. Dapit:a 
flully tacllaolOIJ. faircllild Ila .~~ aotll!aa 1111£ 
sriaf for Sclal ... qar •iace tlaaJ pai• *425 ailli­
for it ia 1979. latioaal '• "-•• Kr. Claarlaa Sporclr. 
- .. o raa faircbil•' • -.fact:.riq operat:iao froa 
1'59 to 1'67 - nclr.ou Ila c:aa t•ra t:laiap aro.ot .. 
•tioaal u alr ... f ia llatter e1aa.,.; ia die 
••rter to J_. 1917 it aa~ iu fint profiu 
••• 1915. 

.... rica'• a.p1t:ar-99ker1 ll•• ao r-• to 
cllaar tlla protacciaaiaa tlaat llroept: Kr. Sporclr.' • 
-.. la late Jd7 ... rica'• cur- - 41ecida4 to 
cluaify circait lloarda (vidl c•tral procaeon 
•lt8clr. ia) u •fi•i.ala .. c..,.can ratlaar tll• paru. 
Tlaie cllaap coal• coet c .... ter-..lr.er' la_.ra .. of 
ailliou of '°llan a ,.ar. 

It vill all- tlla c•CO- - to cllaqa ~ ,.r 
cnt ••ti•• - all 1.cll pnoloacu iaport-' fr .. J.,.. 
•• c:.ada, •il• campater puu illporta4 froa tlaoaa 
t:vo -triH are euoipt froa .. tiu. It 1180 ~ .. 
- •c:amp11t1 .. u• importM froa Ja,_ lUltl• for di• 
100 per caat ••tiH oriaiaallf .. ,,ia .. to .-i• di• 
profitaltle product lia .. of Ja,..... firm dMt -r• 
,..,. ... to Ila ..... i•I aicrocllipa. V.lua dlay caa 
•trika a ... 1 vidl c•co-, dlie cllaap coal• ,_iela 
1111 aloa1 vith t:laa Ja,.._e. (Tlaa !coaoaiet, 
Saptemter 1917> 

••• 
-.rica i.a looiq a clli,_.aiac pioaaar ltlaat 

plaJ&• a lr.ay rola i• -.pia1 t"• i.-.try. ht it is 
1•iaia1 • aoaicoe4uctor 1iaac witla all tit• -lr.iap 
for vorl•-clu• atatoare, poteatiallf ~iaa cllip 
eala• of tl.7 llilliDa ia 1917. 

T11r.ia1 wer feirclaild'• tacllaolo1iaa, 'roduct 
liaa• ..0 ll•iaas•a -1• iuuatlf ca-• .. tioaal 
to; 

- Cliialt fr .. lltla ia total -rl.,i4a cllip Hl•• 
to tlle ... 6 •pot. 

- J_, fr .. lo. 6 ia •iliury c"i• •"i,...u to 
..ac1u,.ta• -"&It lH .. r, 1iwia1 tlle coailti.aa• 
c..,.•J at: lean • SUIO lli.lli.ow laa• owar i.U 
cloeeec c .. patitor. 

- Laepfroa Tasa• laa1tr ..... c1 lac. ••• •itachi 1.t•. to ltac- tlle lo. l 111,,lier of .. a101 
circuiu. 

- Slaoot up lt"r•• ~lac•• to ••coa4 ia coital 
bipolor ••l•• vit" It"• a414icioa of reirchild'• 
nret11t11 ia hi111-•,.•• ltipoler 101ic. 

- Ii .. to •· ) in eaitter-cou,led lo1ic 
1bipalftt• b ... ird llotorol• tac. Ml4 FuJit•u Lt•. vich • ltooet of S75 lli.llioa ia hirchil• 
prOINcu •4-f•• to it• - UO a&lli .. 11•ul 
wol-. 

• And ••• up fr• Ut'1 to lo. 7 ia pcrorr91 
tfti,...c1 vith • c~i ... cotal of 190 
eitlioa. (llectrCMlica, l7 Septealler 1917) 



I 

I la*U.C c.,..., .,., ..... 
I <S ail!ioe•) 

1 •c l l "° 
2 To•ill• 2 125 
l •itadli 2 450 .. llotorol• 2 210 
s Taao Iutr-to 2 220 

.. tioaal/Fairdail4 l 100 

• F•ili .. l 550 
1 hjit .. 1 3'0 

• llat.,.Aita 1 )10 

' Iatel 1 230 
10 11iu•u•.'· l us 
11 •ti-1 l uo - fairdlil• sm 

Matos Nmicoeolllctoc aal• (1M6J 

.. t1-1/fauai1' ... 
l n 325 
1 lliuclli 310 
l •ati ... l JOO - Faircllail• IOO 

(11.ctnsica, 17 Sepe_._ 1M7> 

IM•try oMUTu• a,.ct to - - •q&r acti.Gll 
_,,.-_.,,,,tor -.iau•rua -· ?My tlltillk 
~i• &r09I ::.. _.1• are -ry likel1 tlaillkias 
liar• - ._t mltia& U, ~•iaiti- to poi.ii l•ias 
..at-llaaro 1t&MUia. 

'Ille fWclaa• of F1irdlil• SalicoadKtor Cor,. 111 
•ec:i ... 1 s.m--.ctor c:or.. pnorillea a 1torliaa 
e-.l• of my tlaia i1 u,,..Uia: .. tioaal vu 9o. 6 
ill military clli• eal•• -' Feircllilfl vu •· 4, but 111 
COllbillills fore• • ~ dlat ii •. l ill nlituy 
.. rut• - "1 far - b crutd. ?lie nc .. c: •rpr of 
...,_.. llicn hYicH i.e. trim ._lotlltic ~in 
lac. ll•il• a ~1 uac: ie •· 2 ill lliliury HlH, 
ht etill diptly .... of dla cw f-r 1 ..... n ia 
dlia ..... t oft•• •rlrat•lace. T- laatr-u _., 
Barrie. 

11•ia1 dlo •raer _. -· acaaat i• till• 1Uiito4 
11.-.r of Yiabla co-lli.aati.oN. "So8i--.Ctor 
~ioa will narc: w..Uritls - it tlaoy 4o •t uka • 
fUrdluo, t•• - •ll• v.:U," ••ae•u liclaar• 
Sil~ of lataarau4 Circ11ic la&ia•erial Cor, •• a 
ScotU .. le, Ariaoea, •rlrat ... 1y1ie coep••J· '"1.eok 
at TI. 11aie •c:ioaal-Fairclail• COtlltiaatioa ,.u 
•ci-1 ia ro•ply die •- hllperk. If aHryoea 
.i.. u ovc kJias, JO• hed lie cur be "' titan lluyia1 
too. J•t like tltac, you coul-t 4ro• fr• lo. 5 co 
lo. lO lteca•• of •r&•H· • 

ICI uci•CU Claat f-r •ilicaq-dli• 1ea4en ?I 
_. lerru will aclliaYa Sl60 llillioa uc• 1.o 1917 
ail itery Hlu. 'Ille .0-tUll C.-0 I.a eapeccefl to rack 
•• $170 llillioo I.a tlli• •rllec ...... , io 1917, vich 
tll5 aillioo c-i111 froo MD, wile tllo 
•oc1. ... 1-roirdlil4 tocal lo .. ,.cc•• co hie 
tzn •illioo. 

"Ila aill'C 1eo .. r• acquieicioo• a• o,,.rf1A1itie1 
,rao .. t tltellO•l•eo, lluc l 410 aot think tlotorola or TI 
1h01114 ,.aic juec ,.t,• 1071 tCl'a 11.11 llcCle••· 
Scrate1ic ellioacu vidl •-ller chip-wal&ar1 are ao 
atcarnatiH co tho c:ou of a •rpr, lie HJ•. "TI ii 
•,.roachio& it thee way - vith alliaoceo to .. io 
1ei:oH co ttlo taclloolOIJ vichoolt hni.11 to cake oa • 
lluein111." 

- '·' -

I 
llilitary IC aal•• 

I 
i 

laaki.aa eo.paay 1,17 ..... 
U aillioe• 

latioaal/Fairclail4 213 
l .MD (vi da 1111 U 170 
2 TI 160 
l llarru 160 
4 hirclail4 155 
5 C:...ral llectric us 
• •atioaal i:.a 

lipolar aa.icOD411ctoc sales 

l n l .JVU 

latioaal/Fairdail4 '4S 
2 ftli1i,a/Siaaatica 180 
l llotorola 715 
4 tiudai n5 
5 •atioaal 610 

• ll&C 600 
1 FaircllaiH llS 

?lie tr.:k record for dlif-e..,...y acqvL1iti011S h., 
b- 4ieul ia Che lHO., "' fU..-ial ... 1,..c: 
Kidl•l G_,.n nf Drual .. rob_ U..rt toe., ..., 
Tork, thillk• Cllle fail11rea caa lie bl-' oa tlte 
feCclluon. "All tbe purcllau•• 111 uo-aeeic..,._tor 
c_,..iA, - Scltl.-erpr" 1 4aal for rairclaiH, Uaitd 
Toclulolo&iH Corp.'• for 11oout, .._ •• for ZiJ.oe, 
a4 H oe - U.e ..... •• cerrilll1. I think tit•• 
80C'a recn!' onH (lly claip ~iHI vill work out 
-11 better.• 

Ir M&rlJ all -ta• there ore likolf to bo 
f-er 1amcoo'9ctor com.-ioa .,. the eocl of tlle 
cnc11ry. Jack load lo of IrStet Ioc. io Scottaflalo, 
Arisou, •ra4icu there will be oaly 10 to 11 1U.u 
•lli,,iq Haitooduccon, witla 75 otller -ll•r dlip 
ia-u Hnioa oicltH. •n.o bis ara picas to pt a 
lot lliepr •" he •11•. "?be 1iaau will laaYa to bo 
*3 biUioa CO 14 llillioo ia ii.so. 'Ibara vill probably 
be fo11r o. thoee ia Japoa. four ia die us. 1041 a 
c011ple ia &uro,..• IH41o dli*' it u poaaillle tllat 
the io ... cry will '" H•eral atteapu by corporate 
r1idu1 to lluy up dli• laoua•• _. tuna tlln iato 
c•di .. tH for a ~.:niYi11 1ia11t. •1c: '• haneo .. 
ia Che rauilia& -4 .,il iaduetriH - wy •t 
laera?" 

Ac•ul.aitioa• alao pra•aat oao •rt of hudi111 off 
leaal t .. &l•• ,. .. •trac:aaic alliaaco• tllll'a •our • 
'°EYary US .. aufactunr ia lania& to decide vtaecher it 
cA afford co 10 1010 or fiod a V&J of enarina tbe 
coet of llueiae11 lly alliaac:H or •rpra. Ic •- a 
1afar courn to lluJ up •- coapaaJ ""- JOU look at 
Clio recent l1pl ta•1l•r. of iatellectual propertJ or 
-•utaip, lilw tho .MID-Iatel 1crap,• llOtH 
Michoel Ion of D•te•ua" loc. ia Sao Jo14, 
Califoroi.a (lepriacu fr- &laccrooiu, 
l 7 S.pcnltar 1917, ,. 44, COPJriPC 1917, McCr--llill 
lac., ell rill't• r•••rYad) 

Tiie battle lletveen 191 and Pujit1u end• 

Th• ar .. t di1put1 lletvaen th• J1pa11a1• •l•ctronic1 
coapaGJ Fujitsu an4 cite Americao 1rovp I .. •••- co 
hne lla•n rHohcd. W1.th ch• help of th• "-erican 
Arllitr•tion Aa1ociation •n 11r1 ... nc ha• 110111 reached 
vbich vill Ht out th• fora of cr.,.nHtioo •nd 
collallor•tion llotveen ch ... 

' 
~ 



'Die .1a,.. ....... factarer ... acc ... • lly ti. 
Amuicaa fira of Yio•atiD& cofyript d• ':It tile fact 
tllat tlae Ja,..ae srooap la• •• tile OS ca.patiltle 
aywu. • iu - cc..-patua. hjir;•• bue• iu 
.. f_ - tile fact tlaat •til 1971 ta la• •rlleted 
iu aoftv.n ... t-te• _. it tllenfora u4 DO lepl 
procac:ti- ••r c:anript ;..,.. 

'Die adlitratara llaft .. ci-4 tllat hjitH *-14 
pay a •- wllic:ll lau .oe ,.t ..._ fi-4 ltvt •icta. 
accor4iq ta official ao.n:• • .._l, lie ia tile nsi­
of 11--.... of ailli.- of 4ollan. Ia ucllap tile 
~ic- ar-. vill ~all tile lea•l clam -
die fCO'lmcta aol4 t.y rvjiuv aiaca 1913. 

rw ltll• ~ 10 ,.ara. -reoYU, -c:e c:onript hu 
It- paa.. uc:ll c:ompaD7 vill lie 81tle to ac:cH• 
iaformtioa oa - i .ooo aoftvar• ·~-· of tlla 
otllar caaf&llY• lodl of tllam vill lie 8111• ta c-111.t 
tile 4oc_..tatioa repr4iaa tlla ardlitactvr• of 
pro4Dcta .._t to lie cruta4 t.y dla odlar. 'Ibey vill 
alao atipvlata u •&~•t reprtiaa tlla pauiltility 
of •iaa ucll odlar'• otar•tiaa ayat- - tilair -
-c:ll~. 

Tllia vill ,.... it poaailtla for hjita• ta ,.,..lop 
c...,.tiltla 1y1cam, ltvt -*r ltlla atric:t c-trol of 
m. .Accoriiq to tile •tat-ta ... t.y Ia, it 11 .. 
tile fir. iataati- of •aaiaa tllat tile 4iractiYu Ht 
4- •4er dla arbitratioa ua r .. pacte4 to tile letter 
aa4 Wt ay iatarfar•ce - dla J.,._e aide ia 
noida4. 

lt -•14 - tllanfon tllat tile objacti,.. cf tbe 
Arll>itrati- a .. oc:iati- ia dlia l-1 4iaputa hu b­
reaclMtl. lt vuta4, oa tba oae la ... , to --- tile 
pntectioa of lBI'• copyripu -'• aa tile otloar. to 
create tile coa4itioaa for bootlti•& -rl4 ca-..titioo 
io me •iofr- ..net. (hllatio Ullll&SS, •· 146, 
l2 Oc:toller 1914) 

Cllip fin tlavaru 1BI cl- clobltarar 

1111 '• act_,t to pra .. ca a ruse of .acloa•l• 
penooal c:om,..eera •f lane 11- 4aabe4 oa tba ncu 
vitll tile lamacll by US chip II-•· Claipa a4 
?acllooloai .. , of a daip eat for tba ltottom of tile 
r•p c..,..ur. 

la April, 1BI --"' .... raaa• of four re. 
calle4 Peraooal Sf•t•• 2. lt ... it• lti&&a•t effort 
,.t to cloltlter tile cloaa wtiicll lla4 It•• takio& a 
iocrudo& allare of iu buioaH. 1BI had llopa4 that, 
bf uioa a pod .. al of proprietary llardwara, it voul• 
.. tar ICbe cl-•· 

lut Cllipe i1 oov claiaio& it llu cloaa4 tba chip 
Ht for tile bottom of tile r•aa llo4o1 30, ••• that it 
hu 1ctually rata• it 25 per caot futar. loduatry 
-re•• IU&&aH ICbac Chipo i• allo -rkio& oo a clooo 
for tho •r• up-.arkot 11o•ol 50. 191' 1 Yarlioa r•• 
at 10 Kia, but Cllip1' • oapacta• to be iotroduc..S io 
llow•••r - ia likely to r• at aboui: 16 Kia. 

Cllip:a 11 .. liao• up tvo luropoa 1ilicoa fo••rio1, 
SGS of Italy ao• na-oo of Franca, to prowi .. local 
1ourcaa for iu chip nu. 'l1aat will aUov luropoao 
cloo.-..ken to bVJ' Chipa', chip Htl without haYio& 
to pay tll• l4 par enc UC tar;u. 

lacv ... 1915 aa4 1916 191' 1 profitl pl•aa• 117 
n .. rly 27 par caot an• profit• f1ra4 ••n vor10, 
4roppi•& by 36.1 per caoi:. Tho law.ell of tlla 
"""cloaaltl•" nz ... u importaoc 11:.ntaaic -·· to 
4iftorntiata it• pro4ucc1 •°' 1t .. p out coepetitioo. 
Ic1 failure .. y hna ••rioua i.-plicacion1 for IIM'• 
future. 

Clair,•' pro1idet1C, Cordon C:..pbell ••pecc1 th• PS2 
to Ila 'cllo fi rec var l•·vi .. 1 tan .. rd in tho PC erH". 
To Chat utonc th• eipin& of luropoaa foundriH ii a 
llodsa apiut currency fluccuationa wtiicll c:ould affec:c 

- l7 -

•raica 1'1lara 1=<!i• are •••facturM io ooa c-try 
-4 101' i• -char. C'nipa a:na4y ..aH ai,. llt1C•a• 
... two ._r ic:aa b-•ri ... 

Cllipo ia tile futeat·anviaa ca.paoy ie tile lliltory 
of tile aeaicoaduct« ilM•try. lt ... foa::Me4 i:.i l91S 
aa4 llu jut c:loe .. iu •-• :r-•r' • tr .. iraa to :lie 
_.of J1ae 1917 vitll r-• of SI0.7 lliU:a md • 
&reoa profit of i4l.7 mllioo. All r;lla -ey llott-4 
to •tart tile c:amfaDY ... r.,.i4 io April •986. 
(llec:troaic:a Vaekly, 26 Ava-t lM7) 

Tiiie -r• ••ropriaury• vill lie poniaa up a lot at 
local eoq,. pru• coafarac .. ower tile ••t aiaa 
-tll• • tile rnurpat cllip Miter omltarlta oa a •­
pra<looct lllit&. 'Dia - atratep, if 111CcaHf11l, will 
tvro tile llillaltoro, Orepa-IMla .. latel iota a 
pre.ro.iaaatly •f&~ coapmy lty 1991, u wall u pvt 
it oo a colliaioo covn vitll Diaital 14lui.-ot Corp. 
local 11eu.... it llu f--4 a ... , to aioiai.ie iu 
upoaua to tile Yiol•t cyclic:itf of tile a-1c~tor 
lt•ioeH ... to Ja,.... compatitKa. 

"Ve are oaly iater .. tff io proclllcu va cao raa vitll 
for a 1001 tiaa vitllovt attractiq coapatitioa,,. Hy• 
U Slavpcor, &••aral maapr of tile latal O...alo,_.c 
~iutioo ( IDO), tlbo ia ia dlaqa of lle1ioaia1 oav 

' b•iaeo• .. far total. the ~f 1paot o•ar SUXI 
aillioe to U..elop ita 316 aicro - - iDYaaC-t 
c:oaparmla vitla tllat -- by coaputar coapaaie• 
4-alopio& a laqa-ac:al• o,.ratioa 1yat-. 

"Vb .. yoa apao• ICbat ltia4 of -ey. yoa do oot vat 
to Hll your cllip at SS,.• aota1 Slauptar, tllloee tllna 
lDO O:hi1ioo• are b•y ua.-lio& a proprietary 
arclli.tactor• aro-a tlla 316 tllat coul• prOff to be a 
poteot vupaa far late'• lloiap1t c:ua-r, 191, to uaa 
ia ita battle vitlt DCC to buil• corporate -tvorlt• 1t 
larp c~rcial 1itea. 

latal'• rutpatll, a bip-1paa• cootrol mait tllat 
li.U •iofra•• to IAJla, peripbara11 ucl otllar boeu 
(1ucll a1 tile Vil), vu tile fint prodact clloaao bf 1BI 
for iu laduatry Karkotioa Alailuace Proaraa. -' it 
llu prowida• tile c:llip aakar vitll a uaeful aotrn to 
tile lS lbopo of larp corporatioa•. lst ... iooa to 
tllil aeiofr ... coooacti•itf platfon ... relata4 
••t-rkloa nll-•ta for tile 316 will be •-1 t:te 
oev pro9cu ia tile comia& -ICll•. C-paaf aoureoe1 
•" taac a a- Yaraioa of lotal'a 1upar~utar, tlle 
-li•aly parallel Cube family. vill -rs• one ~ear. 

Vlaila •- C:OllpalliH era acc..,ciaa to br ..... 
tlleir product lioH to llalaca louH io tlhat 
Sl•ualltar rafen to H a "oo-profic coota1t for •rut 
allare vitb tlla Japao•H", looa·ti• lu•iaa us 
cbi,--ttar Teu• Ioatr-•tl Ila •-tllioa -" •re 
r .. ical io ai... lf total'• soal ia co Helt tbe 
llipar ar-4 of a 1yataaa lloueioa1, Dallu·b .... TI 
ie iotaot oo fio4io& lllalter from tlla econ io tbo 
aoftvaro buaia••• • aad, •• vitb lotal, tile ubiquitcua 
ta could pl•f a piwota' rola io iu plu1. Siac:e 
1976, Tl ha .... alopad what i• 1ea•rall1 naar .. d by 
Hperu u cha lar&Ht aio&lo·i•p c-icacio111 •"' 
coapucia& ootvork io tllo vorl•. iioale i.aap rofar1 
to tile fac c mac termiael1 oa t!W TI oec c:ea aa in 
ac:caH to -ltiple ueen •iaaltaoeoualy. 

Today, Tl i• puapiaa •illioo• of dollar• a 1111acll 
ioto CIMI creation of HP•rt •Y•t- eod utifidal 
iotalli .. nca software that i1 lleia& omlle44ed iot~ tho 
.. cvork co turo 4at1 iato uaeful infore11tion ead 
1utoaata th• , .. iconduccor .. velo,..nc proc••• from 
d••isa to the ti• 1111 ... cha cuecomiaa4 chip r•ach•• 
ice deacin1cion. 

One •Pin•off from TI'• pion••rin& effort• in Al ha• 
baea a f1•ily of CASI tool• chat it ~•Y• vill enable 
typical KVS 1hop1 to reduca their application• 



•-1.,_.t cycle ti- by a factor of fi-, and co 
briac .-0.t a •isfol• iacreaa• i• •oftvare ..... 10...-c 
pr~tiYity. Early Mt• eit•• poll .. by DATAMAnOll. 
•uda a1 -.~Oil ~f C!licap, b-e b-a ••ry 
•'-•iani~ »-c ~Ile - 1oft-re f-ily, callH 
[af-ti• Eqic:.eriq fxili.ty (I&F). A aev •enio;i 
otf m for lltl' a 'Ill CUllCO'»rl vill ba fortllc.~al1 aa4 
191 - '*ida laaa .utll~a& c ... enbl• t" tD' - _,. nter 
a joiat -rbtiq an-a-'- vi.Lil ell• dli.r-kar. 

Iatel Coqi. 
iiuaon; 0r •• 

llicnc~en 

•~ eoftvue 
•c.oR ... ip-" iatearatioa 
S ... rcollf9Url 

llotorola i.:. 
ScUllllit9, 111. 

l'OS tuaiaala 
lM pl,..-c-..cible -iafr- <-net" by Hllawiary 
latioul ....,,_ .. s,..c-> 

Artificial iatelliamace 
&spare 1yac- aoftvare 
CASI tools 
rectory ••~ti• 

(D4T'91ATUHI, l Octoltar 19'7) (lepriat-' vitb 
paraiaai• of Dat-t1-r -cuiaec, copyript by 
Tecbaical P,.liebiaa C:O.,.ay. A. Duaa aad lr..satraat 
ea.,.., - all ri&ltt• r .. at99d) 

i. us lod9 ASIC wat allot 

lha applicatioa-1pecific ia1te1rated circuit (ASIC) 
urbt i• coaaidera by -•Y to be Cite lut butioe of 
hope for US •-ic-4uctor -ufacturan ia their 
battle vitb foreiaa C09FCtitora. llov a report froa 
lat•crated Circuit laaiaeeri,.. Corp. (ICI), 
Scott••le, Ari&oaa, 9boua tltat tbrea of tha top fhe 
vorld-vido ASIC 1uppliera ia 1916 vare Japaaaaa f in1a 
(Tabla 1). 

laak 

l 
2 
) 

4 
5 
6 
7 
I 
9 

10 

• 

Table 1: 1916 ASIC 1alea loadars 
(AccoU11t for 4li of the total ASIC aalaa) 

" ... ,.., 
fujit8il 
LSI Loaic 
ICC 
1911 
Toebiba 
ti 
Parr•ti 
Motorola 
SI.pet ice• 
WI 

Doea not 1.aclucla "'l.lip1 • 

Salee 
UK) 

)09 
190 
167 
uo 
120 
112 
101 
19 
S9 
Si. 

Accordia1 to the report, the top 10 !. 916 ASIC 
vaador1 lnclucled fl.vs UI .. aufa~turera, but &uropata 
tad Japan••• vandor1 accounted for O¥ar 50 pee cent of 
the top •0 •alea vol ..... 

- 13 -

U:E forecasts t"-t tile averap •-•l 1-rovtb rau 
for ASIC. vill be 24 per cut tllroqh 1991; i.a 19'1 
ASIC. vill claia - -t of every fiwe dollars speat 
oa IC.. •llDvcvar. profits for ASIC Yelldor1 are -t 
••surH. •• tllere are ... Y pitfall• ia tbe ASIC 
urketplace, • say• tel'• Deaa Vi~l-. "I• •• 
asample. pl~tiaa prices caua .. by competiti•e 
preaaRta fore .. -fact,..en !Ml aad MID -t of tile 
OI05 sate arr., Mrbt.• 

Accordia1 to iafocwatioa "- Viakel-•. •D vill 
-t likely ba vaalt .. iato tll• top fiwe portioa of 
tba &SCC liatiac duriq 1917, d• to tlle c..,_,• 1 

•raer vitb prosr-itle loaic da•ic• .. 1 .. leader 
mu .... i1 cvnetly ..-bar foor. 

"Soaq,riaiqly. • aayt Viake1-a, "TI is coarrntly 
tlle oaly top 10 ASIC ..-or to laawe 1ipificaat Hlas 
ia tbrn •jor ASIC catepriao - &•U arr.,. staa4ard 
cell a,.. proar-i.le lisaic. foajitaoa and LSI t.aic 
lane diopl.,.. .. rut streqth ia bipolar •• QIOS 
&•ta arraya. rnpactiwaly. .....-ile, n •d ft[ 
ocean ti. cop 10 liatiaa priaarily Me&•• of atroaa 
•t-•~ call aalu.• (teprialted vitll parmaaioe fr-
5-icoaductor latenatioaal llaf!liM• -.,..t 1917, 
Conri&ltt 1917 .., Cabaaro hblubuia eo •• Dea tlaiaoo. 
Il. USA) 

~otorola caall for ASIC. 

Kotorola i• •,...i•& •illioa• of dollar• to via a 
.. jor alice of tbe 1-roviaa applicatioa-specific IC 
•rket. So far its efforts h-• ban ••t aucc:H•ful 
ia bipolar pte array•, vlacre it ia tile -rld' a tbird 
laqaat •upplier. .., it baa traiaed iu ai&ltta oa 
cb• QIOS 1ata array aad •ta•rd cell buaiMaa. 

lt prnnt llotorola c: .. offar ... to 1500 rat•• 
uaia1 a 2-.ic:roa IOlOS proc:e••· Ia Oac~•r it vill 
iatrodace prOlhct• froa 5,;oo to 100,000 pee• lllhi.c:la 
will r• oa a 1.2-.ic:roa tllrce-layer •tal pncaaa. 

Ia 1taadard calla tile cooipaay Ilsa laaacb .. its 
firat core cell for applicatioa-spac:ific 
llicrocoatroller c:llipa baa .. oa Cite 6805 llicroprocaaaor. 

It •ill aaacuta the ataa .. r• 6805 iaatruc:ti• 
lat. aaid llotorola'• Nark Slaav. lhe coapaay •ill 
offer aupport tool• iacluoliaa aa ••aluatioa board, • 
1i-latioa mdel of tile 6105 .. icb r- oa work 
•t•tioaa aad a 61-pia arid •rr&J' •••lutioa .... ice. 

to back up the product offeriap llotorola ia 
1ettia1 up a aetvork of Haip cut.re• ia Europa. Tllo 
UK ceatra i• already ••tabliahed ia Ayleabury, aad it 
i• curr .. ~17 beia1 eapaacled. laclapeadeat da•i1a 
caatraa, iacluolia1 diatributora, vill be appoiatad 
early aazt year. 

la Hditi•, Motorola ie pl-i111 to qualify 
Port180uth Polytecbaic aad Loice•tar Uaiver1ity (DI:) 
•• approved traiaia1 c .. trae for cuat ... r• to leare 
about Motorola ASIC product• aad tba aupportin1 
.. •i&A t'4>1•. (llectronica Vaekly, 
14 October 1917) 

152 opea• it• rreach vafer fab• 

&uropean Silicoa Structure• (&S2), th• 
paa-luropean chip coap•DJ, opeaed it• ••far 
fabricatioa in lo"Hat in tha •outh of rnnce vhi.cb 
produced it• fir1t ailicoa ia September, one year 
after buildins vork b•&••· 

4t the •- ti .. , U2 aaaounced a da1k•top chip 
•••i&n •1•t•• callad Solo 1200. With it the •1•ta .. 
ensineer ca• deaisn a chip vichouc .. kl.n1 ~i•teke• 

•Sae al•o Kicroelaccronic• Monitor llo. 23, p. 17) 



bee•- tla• • .,.t_ iacoq10ratH aa expert • .,.t• 
calle4 Dftip llma&tt •ida eliaiutn tt\'ora. 
accordiaa to dl• c....-1. 

Fnm c•platioa of tlM •uip 1S2 aaid it c:m 
· pnoloactt protot,...• ia lVO ...-.. .,,. aaticipete tlaat 
-t of o• c:•~n will lte Mtiafied vitla four 
-U," Hi• ..... Vil-t, cltairmaa of 1$2. 

n. c•.-1 ltu a.plete• 60 4nipa _. i• -
de8ipiaa at • rate of ZOO • J'IU vitlt a fiaacial r• 
r•t• of SIO llillioo a F•tt· ... ri, • ltalf of tllat 
fipn ia acco-tri for tty ••l•• of •oftwan ••• 
aoftware-Telate4 toot.. 

Vi1-t ••i• Ile is •tici,.tiaa a 4uip rate of 
o- a -Ir. ia 1918, a fiaaacial r• race of 
UC>-40 llilli- tty -- of •SC 19ar _. kealt -
!ty lli4-1M9. 

1lle _,_, .._ picked llf ie. firn •uip:, -
ia J.,_ by iu ,.\'ti!« cdl• 1 .. t, " •ub•i4ial'J' of 
llitaai. Vil-t nck- die c-.-y ltaa ltoilt l:M 
larpat c .. ro. claip n.1 oa a •i .. ) tll• we.at 
.. Hrero4 c•tcm dlip (tvo ..-.J _. ltao .. t l:M -t 
... ipo - - wafer (ZIJ. 

Vil.mt nckou tlM _,..Y ia alr ... y taltiq • 
••rtor of tll• fell Cdtom ... ipo • offer ia 
lanpa. .. nclr.- duat will •• op to 30 per cat 
llGC ,.ar. (Elactroaic• V..lr.lt, 14 October 1917) 

'Illa race ia oa ia t'9 US to 4..,alop clla fiut of 
• ...... •r•tiOll of fally ••CO..ted floaibla 
-facturiac pa»c ..... capebl• oi IMlr.iq a rariaty of 
aicroclaipo. The aia ia to rutor• tlaa US a4Yntap ia 
cltip10lr.iaa ill U. face of compatitioa fr- Japaa _. 
Sooaell-laat Mia, bot ltlaa '1111• of •llCla tacla•~- could 
aleo ltelp lt-c clla dfici.acy of US -•hct«iac· 
leca•• allcla tacla•~- ara •likely co be licauod to 
foraip c•.-iu, tile i.aphcaci- c-1• lte pnfCM&ICI 
aoc oaly for coa,.titon of ciao Ill ia laropa ... Japaa 
... , alao for die a .. ly ia401trialiaiaa -crin •odl 
u Sootla lorea, lrail aa4 Clliaa. 

'Ille iaiciatira vu lamclto4 earlier ltlaia 1•• 1tf 
SfticOIMloctor lluofactoria1 TaclaDOloCJ, • raoardl 
co-o,.ratiYO uapriaia1 1.4 top UI chip -facturtt1 
iaclllllia1 Illl, Ta:uo laatr-to ...t latiooal 
s..icoaductor. lecvaa• 30 •• _J loacliaa dlip...-era 
an eii:,.ctod •••taallJ to joia tile oati-u• Siii 1.5 
billioa roacora. 

Siaca tbo earlJ 1970. us -•facturias ltaa h•• 
loai11& o•;t to c09petitioa froe Japoa oad tile aovlJ 
ia4111tri•lisia1 co ... tri1a, roaclai•I • 
Sus ~32.3 Hllioa doficic oa lt•l- of tr ... i.a 
1916. 'Illa dc .. c.ioa ii parc.icular11 &cuu ia 
el1ctroaiu, • •us 250 11i1lioa a 11ar iaduny 
_,1oyia1 Z.5 alli-. llactroai.ca ia tlla •ia1l• 
larant -uf4lcturia1 nctor ia tlto US, ltiuar tbaa 
car ••ufaccuria1, ••roo,.ce ••• 1tocl collllia ... 

?Ito 1 .. ic1J11duccor indU8tl'J' accouaca for oaly 
7 par caut or Sus 17 lli.lliOll of tho alactr1111ic1 
in4uatry'• total ••l•• buc, •• cite prO¥idar of tll• 
llaaic lluildia1 block•, i.t ia th• kaJ to auccaH ill ciao 
alactroaic1 ODd -•ufaccurio1 iatluatrio•· 

lhe c•paratiH adYaaca1• of tho US ia 
, .. icoaduccor• ••• husa in t111 19501, 1960• 1114 aarlJ 
17701, 1fcor ..eiicll tb1 roe 1ac la. It• Illar• of world 
•••ufaccurin1 fall 1114 llJ ai4-ltl4 it 1•111• lt1bi11d 
J1p .. for Che fine ci•, • ai.tuacloa tlllicll h aot 
1xpocca• to cllaasa i• Cha l-4iata fucure, dupic.1 
Uallli111coa'• hoocilicJ covarda Tokyo. 
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TM US dectiaa ia ,.rtly btta•• of it• iaaltility 
to c-pete witlt Japaa ... Soutlr-laat Aai- ec-iae, 
•iclil lane adopted •tata-of-tlte-art ••-t~c 
fabricatiaa taclaa~n• to protNc:e ltip wol-• of 
ltip-yiel4 eopbilticate• coa-.le•ipod cllipo at lov 
coat. 

Japan'• ..... Soutlll-&ut Aaia' • 1operiarity reata 
oa ti. -ufacton of buic daipa Hcla u •,..-ic Ulla 
vhiclt an ••t to be 4i•placecl •1 -r• comples a..a 
1,.ciali&..t dericea. 

?llil ia porticolarly tr- for Japaa, tllaicb It• 
iaYeatod ltenilJ to pia its pra .. t a4Yaatap in 
alectroai.ca. A Ja,....• CMlpODJ, Mil s..icoa4oactor, 
i.-u tile vorl4' 1 r.19t aopbiaticate4 ••~tic cltip 
plant. 

US ia ... try aaalylt• O.ta._.t •OJ for •vela • 
pl•t to j•tify ita "s 209 aillioa iaY .. i:-oc, 

••-tioa -c tr ... lau iato 1-r co1u tllr-p 
llliper Jiel4o .- roduc" prolloctioa tiM. 

.....,.er, Dot••-t'• raoardl at tlll• •• pl .. t 
•- tlaat ltlaen io atill ~ for U.pr-t. for 
tit• lllip fU.4 CHU co be reco•ered witllia a 
rau..-111 ti-, it ia croeial to nm ••cit • plnt at 
-r •U- capacity. ...,,er tile plat ia oporati•1 
at j .. t orer 50 par ceat capacity ltcca•• of ncaHioo 
ia tlllo i.114111 try. 

hU.••t •aya tlllat tlle oal1 voy ar-cl tlllio 
i.apuoo io to -• _,. tr. tile lliplJ -cbaniaod 
fabricati.oa plAt, capaltle 11f prollucia1 01111 a aia1l• 
or li.aitocl .,..er of pro4r~to, to - wicla prockacee a 
•ariaty of c..,l•• •••i.e.•. 

1'111i.a is at tllla ltarc: of S..cocb'• iaitiaci••= 
to 4nelop •- flasiltla _.factoriac procaHa oad 
uc:11-1oaio• aado4 to --•-pndoc• vitlll lov rejacti­
ratu tlllo tJpn of 1pacialiat H•icoaduccor protloacu 
vbiclt are pra•tlJ aim• at apecialuod •rlr.eta ... 
c-d llip prica1. lite OS i1 ai.aiq to traulace 
iato -••factoria1 effi.cieacy tit• luc romi.ai.111 area 
W.an i.t ltu • lea• ia elactroaic• - iaaoratioa. 

S.-uclt aiaa to .. ••lop ciao •• •••facturia& 
proca11 tty tllle lat• 1990a, but 1i•• tlll• Lera• 
iaYooc.nt reqoir .. ••• •• •procelllntad call for 
c-peracioa betvna rirala ia ell• aclllo8o, tit• aucca11 
of cllla rmturo i1 far fr• cortai:s. 

lorwiallJ roaearclll aroupa lilr.a S...tacb 'llllVld 
recoup tlaair iDY'aac.eat bJ ••llia1 tllloir tacbaolo1ical 
lr.llOV"'hov unclor licaaca, ••• to for1i111 CCl8peticor1, 
but 1iroo clla circll8ataace• of S...c1clt'1 creacioa, 
tllaa coaclitioea era ualilr.aly co prnoil for 1oraral 
r••aoa1. 

fint, S...teclt ia a 05-oaly club. S.coa4, b1lf 
of S..toclt'• RS 1.5 billion imrHCMat ia llei.a1 
•oupt fr- ciao faclarel aad •Cata IOYU-ata, aad 
politiciaa• an .. likely co •ll- cacltaolo11 pertlJ 
paid bJ caspayon 1ad doaipocl to rHtor• c..,ar1cir• 
adY•tap ia UI -•facturias i .. uacry co ba aol4 to 
coepotiton. 

?laird, tho US defeac1 dapari:.oac •••• th• project 
•• • -••• of pr..,ntiar cite US llec•i.•1 clepelloi .. t o• 
Jape• and South-!aat Aaia for ••icoeductor product1. 
tit• Pooc11011 i• likely to uaa i.u i.aflucace to 4111J 
••pore liceaca• for s. .. caclt c1chaoloay on nati.oaal 
1ecuric1 1rounda. 

A Se .. cech •poka• .. n •ai.d: "'n\a t1cbnolo1i•• 
vould be liceaaed co US c-pani•• aoc participatin1 i.11 
S.-tach, ltut ic i• 11oc enri•apd tbac clley vould be 
licn1 .. to c-paaiH outai.da tho US." 



1lllllr vi4elJ avail-'»l• S...tecla teduaoloai•• bec«Mle 
will larplJ be cletecaim4 bf tbe US Cow•~t. So 
far •r• th• 100 •ite pn,o•ab llaw• bea recei•e4 
from )6 State SGY•• u ....... ToR. Stace i.a to 
p~te a Sus .0 alliaa .... iH• to Hpport the 
project. 

Fe4eral C:O.e~t f-11• hawe still to lie 
ple4p4. ht tile S.ute lllu profO•M a bill to 
.. tlaoriae a iaitial Ra 100 millioa ia •ill. Yith tbe 
•-uaoa • fina llaclter. loapr-cena •apport ia 
lilt•lJ. <~ .......... 1'11) 

._tia& ell• ltoolilt trap ia daip tlaipa 

lt u ......... to .... la• ...... i ... to nilll 
electrODic •19~ witla •-.ic•toa dai,., ••di • pt• 
arr.,.• th• witla off-tlle-••U chi,.. After all. a 
*°l• priatetl cin:ait bod fDll of •t.a4arol clai,. caa 
oftn II• er-• oato -• pte-array cinair:. So vllJ 
tlo H _., •J9C- -.-i• c•tiaw to mt•ff cin:ait 
boar .. witla replar dai,.T 

'Ille r ... • u a booby u.,. AJ9 Villi.. to .. cla, 
pr•itlat of tltom Sf•tam ta.:. llore tit• a tlair4 of 
all pta-array clemipa an n-• _. -t be raU.. 
Voraa, tla• matak• i.a .. t lli•coYere4 aatil aft•t tlla 
claip• II.awe .,_ 4el iwnd. Siace a rall .. ip t&H i 
to U -.ka. ph• ~20,000 to $70.ooo, _., dect'roaica 
•aiaeen are acare4 of aiHiaa tbe tarpt date fair 
completiaa •- protlllcu. t1M electroain iatlutry 
-u ..Ur ane1iaa11 •ort product-U.ip cyd•• 
tlaat ar• aot •UJ for&i•iaa of 4elaya. So 1-•da' • 
th.ra.-year-olll 5-yYal• (Califonia) co..-1 II.as 
..,,.1.,... a 05,000 CM1P9ter tlaat ia astt-lJ aolapt 
at t•tiaa pca-arny tluip• kfora tlaeJ ara •tclletl 
iato •ilic.. ?Ila ttoa •c:biaa, 1-acla NJ•, cllack• a 
4aip 150 t~ bater tla• na a ••perc•patar caa 
tlo it. (lepriatH En. tlla 21 S.pt•••r 1917 iH .. of 
... ~. V..lr. ltf •pecial penaHioe. co.,rialtt 1917 bf 
llcCn-llu. Iac. J 

S.cClll4 •er 'S•i,_.t 

9-r broaaht a .. 1- perio4 of peace for Illl 
ir••u, •ft•r th.a aaprec:eclelate4 lamch. .ctiYitJ of claa 
fint aia -m. of tlae year. Sioce Aaauet tiler• haw• 
b- oaly t- •jor product ••-cemaata - tba triple 
capacitf due 4ri•u _. tla• 1750 •witcb - botla of 
vh.icll h.8d .,_ vitlaly foracaet. 

U•er• It.,.. therefore bad ti• to Uk• •toclr. aa4 
calculate bw bHt to da••lop their ioatallatioa•. 
'Ill• ruult ha• It- a Mjor cb•p ia Hcoad ••r 
eqai,...r. •al••, .. pulllulln io lcoaoc- I&'• lacaat 
u• .. of "'• Guide to tlla Data Proca•iag Karnt.• 

Kon dpificaatlJ, tlaa pricH of 308 
•aiDfr-•, vlaicll halll fairlJ •te•dJ cllroapout tba 
fi ... r. 11.alf of tile fear, line bea1111 to dro\' ••rply. 
The top-eod 30MQlt, for ....,i., bu lo.c • quarter of 
iu •al• ia tlle pa.c three -tlau •er• of tlleH 
•J•te• haYa ••n 'h•ir aaaeta depreciate at • rate of 
uoo.ooo • -r.11. 

lad •- ~or 3011 man, thn, bat - cu a1190mt 
hear tll• cliaki•& of ala•••• io Araoak. T1le r•ther 
duparete polic1 of •crappia& lut price• oa th• 3090& 
r•p. •tlopted aarliar thi.a .,. ... , 1ppHn to ba 
ba&U..iaa to produce the da•h•• eti•alatioa of 1alH. 

• lach HCC.ion of Che 1uida I.a he .. ed vith I 

br~f nunti•• hipli&11tin1 the •jor trnd• duri.n& 
cha quarter. 

Th• 1uida l• ••&llabl• tr•• fr- &conoco•, Lonclon 
Ult. lntar••t•d r••d•r• 1hould cont•ct Mara•r•t letidor 
oa 01•91111377. 
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It abo ••oa tlaat uar1 of 1090 symw• lane ba4 
n- for tbeir ac:coctaata. lc-c- aote•: "Vith. 
C9I •cnppiq the l in price oa J090a it h• u-etl a 
r .. 1iaa of oacanaiatf ia the aarlr.at ,lace coacenia1 
ita •ecoatl-"-4 •al•. 

"llhar ... before tile •rbt vu aettlioa •- at 
aromll 75 per c:-t of liat price, • ..._1., tbare -• 
ao 'lut-prica' - •icb to calcalata •rbt ••l•- • 

koa- i• for die fint tiae able to publiala 
..Uc pric .. for tbr .. l090K -4ela, th• 150, llO •41 
200. Tiiey rmp ltetafta '9 par ceat ..,. IO p.r caat 
ot tlaa i.ut li.atetl pricH • 

t11a •-• -jor ar• of ell..,. u at tll• llotto. 
of tb• 4lll ..tlet. 'Ill• 4311-11 II.• loat _. dlaa 
half it• •al- ia die put tlarft -tb• •roniac froa 
t96,000 to 140,000 (campantl aitb cu lut price of 
£107,000J. la c-trut, th.e top eo4 4311-14 laaa lleld 
ita •al .. at 1300,000, uo.- c.. tlairia of tbe liar. 
price. 

?lai.a tr•-lltlJ raflacu tile fact tbat •bi,...u 
of tlil• 9310 nap, -~ ~.aat October, 11.aYa aClllf 
•tartn. Vitia a parf-ca ratios of o.5 to 
2.5 m.,., tllaa 9370 cwerlape tile 4311 at tll• ltott­
aad, wllila at tlla toit tllen ia ao tml altenati•• 
otller tla• • acry-:ewal 3090. 

1lae S.,atea 3X •rll:at i• tile -at ac:ti•• of all. 
raporu 1c--· 111• Ilia cbaa• llara ia tbat tb• ... 
S,.ca. lla <--cell ia Juioe 1916) are aw nail.ttle 
ia ••fficint •Ullil•n for 1c-- to b• ula to quot• 
aoia& rate•. "-• an ar-• 65 par ca11t of li•t 
price for •-11 .,.c- •II IO per cat for larae -•. 

Actiwity ia tllu -rlr.at •-tor laaa apia lt­
at1-latecl "1 Ia price cuu. Otlaar factor• affactias 
... r pl- are di• U.,.acliq arrbal of tha S.,na• 3X 
auccu•or (co4.-d Sil•arlaka), _. tlaa loaa lu4 
ti.H qaota4 bf 181 for llftradiac Sf•te• 36 I• to D•. 

The fourtb •rket ar• •llwias •ipificaat chap 
i.a ia ltia 4i•c•- Tia• lamcb of tbe triple capacitJ 
lllOa ca•ot yet lane had ao effec1: - fint cl•li•eriH 
are due uout •- - ltut tlaa Yaria• •pacial offer• 
••-.:eel at th.a •- time -t lift• Ila.& aa U.,.ct. 

Ia atlditioa, lcoooc- ob•anu. tm i• •kiaa 
•pacial offer•: "It .. _ Wt a Yol- di•co•t of 
·.1p to 10 per ceat uy ba a•ailable for u ••ll a 
queotity •• oae~" 

Thea• de•elo,...u h••• ruultad ia lllOI: driYes 
fallia1 uout 10 per c .. t ia ••l•, vith. • 
proportiooal fall io tll• aoia1 rate for tll• .... liar • 
ao4 I Hriu driYH. Curioaaly. tboup, 3310D drin 
••1 ... are lloldia& •taadf. 

lll• older ll70 md 3375 driwu ue aw cloall to a 
coup la of thouaaad po•4• •piece, vhila tbe 635 ltbyta 
3350, a1111011C1c•d in 1975, aov 1all• for tl50 - juat the 
tlaina to llHf 11p an ,,_tr&d r ..... •~~ out of Viacbaner 
capac:itf~ 

Thia iHua of !c:oaoc:o•' • auida coataio• tvo • .., 
Hctioa•· the fine prowi4H a l iac:in& of th• 
pl111-compac:ibla •ltarnati•H to 191 .. iafr ... •, froa 
A.clahl aocl •tioa•l Advaaced SJ•t••· It li•t• •190C'J 
aacl ch111111al coafl.111ratioa opr.ioa•, proca••or c.,cla 
ti ...... •ip• ratlaa•· s,.r. .. pric•• ... ••lua• ..... 
hova••r, curioualy •iuiaa. 

the aip• r•tinp, buad ·•n !c:oaocoa'• ova 
n•urch, an out of l;na vith thoH p•li•had bJ 
ocher •naly•t•. Allclahl vill ba pl••••d vith Cconoc: .. 
ud MAS corrHpondin1l1 liHppoi..1tad. 

the •econd •doltlon i~ • 1ectlon li•tina 
.. nul•cturar and 11ar~et pri~•• for ~IC YAX •J•t• ... 
inclu•ll.ns ,., '.plleuh. 



1c-c- obaer'fea tbat •a• 11p&r•d•• ltO the ll/ 700 
r .... be~ -n u:,_.i•e relatin to the ••l.ae of 
thae •cilia••, -'l'• ... •r• ue awappi111 ot1t ••• •icb 
ca•H • l-'l'ias of tile ..Ut •al11e•. 

1c-c- ia fiadia& tile VAX U/750a •d ll/710a 
are fallia& ia •el-, ad - ••uap jut o••r a 
,...-tar of tile liet price. 

S.rprieia&ly, le-- ie •l• to qllOU auket 
pricee far the 1250 aad 1350, la-clled j,..t ell: -tll• 
qo. <c..p.ter Veekly, 29 Octalter 1917) 

Still ia ite iaf-cy, tba !uropeaa Acadetic: aad 
a.. .. 'l'cll •c-rk (!Alll), • computer -icatiooa 
•cvork, ie a- e•Kltias oa eaforcad iadepeadeace 
vitbooat the -ro=tiaa Hpport of c...,..ur 1iaat Illl. 
U&ll -t lean to li- vitb tbe pot-tially 
dieuu- tariff policia• of •- ltlropHa 
tele-icatiaae -poliu, earaiaa at leaet ea•p 
i- to replace ltll• U5 .;.uioa pr-idecl ltf llK ner 
tile put four .,.an. Director Dmaia J-iaae i• 
coofitleat that uaJI will etay tbe cour••· 

Siace 1914, IMJI bu c:-ctad -n tlaaa 2,000 
c-...ura ia 20 c:o-triaa, larplf vitb tlaa belp of 
1111'• clataraiaatiaa to aware:- wildly diffaraat 
ataaclara aad ettituda ia tile boat co•triu. lb• 
aeC-rk - iacl...iea ln•l, cau d'lwoira aad 
lcal.... All _...n ua alao c-ctd ltO OS 
raqrcb iaatitutiaaa tllH11p lnaT, a OS compuU'l' 
•tvork. 

IMJl'a aucc:ua ie -allured lty ita arovtb. Ia cbe 
Federal lapublic: of l:e'l'mMly, for ....,1., !Aal traffic: 
bu doubled nary 10 -ma aiace tbe ltaaiaaiaa. ?be 
Federal lepul>lic of Genaar data liaee, vbicb carried 
2,400 ltita per 1ecoad (;,.p.a.) et tbe Ot1taat, baY• 
lteea lu1ely replaced lty liaee curyia1 9,600 lt.p.a. 
aad uy •- be uP1raded to 64,000 lt.p.a., elrudy 
nailable ia _, otlaer lurope• co-tri••· 

lat ,.o vill pay tbe coate .... 1111 aupport r•• 
out at tba ead of 1917? IMI diracton decided at 
lice ia llaf to adopt tlaa "II'IRT mdel" to flDI tbe 
liaae coaaectia& tba ••rioue co-tri••· Oader that 
•cb-, eacb uHir peya for tb• line 1Hdio1 to iu 
oeipbour; tb• •••re Ibara tu c:oet of oa• line to 
th• O.itad Stat•• aad the otbar Hoe ie paicl for lty 
the Fecleral hp,.lic of Ce~. 

lec:euae of hup diec:repmciu in tlaa coat of tlaa 
iateraatioaal line•, how.,,er, 1eYaral countriaa are 
cooaiderin& ahiftia& their lioea out of hi&b-pricad 
area• auch u the Federal lepultlic of lier•aJ ancl 
Swita•rlaocl. tbe llniced liaacloe, for .... ,1., i• 
conu .. latio1 a ahift of ita liaea froa ~n••• to 
Kontp4lier, rraace. The Federal lap,.lic of Cermn1 
.. , loee all but one of ita fi•• iauraatlonal data 
lia•• ltecauee ita chars•• •r• •o hiah. the•• ahifta 
are not eapacud to hurt U&I' • parfonanca. 

lor do -t co..,triH aspect difficulty vlth the 
tranaition to Hlf-.anap•nt. htwork• 1uch aa 
SVITCll ia lvitaarlaocl, JAlllT in lritaio, SURF ia 
Rollancl aad llUIII in Franca vill contiaua to belona 
to &AIW. tha onl1 probla• vill be comrincinc fundin1 
bocli•• to &i•• aupport to the n•tvork. IAIW director 
Danni• Janninl8 la confidant tbat all cout1tria1 h.,,• 
••tabllahad a aourca of funcla, et laaat for 1911. 

Ona obYioue UH for l.llprOYaMnt i• ia &I.Ill' 1 
carr1in1 capacity. European rea1archara •r• anYioua 
of cha nev UI netvork lllF net oparatin1 ac 
1.544 •1•blt• a 1econd. la Europa, J•nninaa ••Y• 
there are "no plant" to UJIUa IAIW beyond 
64,000 b.p ••• 
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Oaa of !Aall's moat iaportaat taaka ia the 
traaaition ia to tall ,..thar ......a juatifiea sucb 
.. ••i•• iacr••••• ia capacity. Io•- fielda, auch 
u c:-putar-aidad dHip, tbe ••d already axi1ta; 
boat ia arqc like tbe b-aitiH .._nd vill depend oa 
h- vell £Ml can Hll itaelf. (lleture, 'fol. 321, 
27 Aupa~ 1917) --

'nae vorld of import and eaport could be t11raed 
upeicle d- •lu1 c-.uter •rat•• uo .... the Ult are 
rapidly -4ifiad ltO cope vitb nav treda proced11r .. 
fna January 191 I. 

rroa tbat data a- doc-tation vill be Haded 
to acc-paaf all iataraational frei&bt .......ata. 
Carp procaHina ia a- biply c-...teriaad ia tbe lit 
ao unlaH a 1001 cbaia of computera ie -4ifiacl in 
time i.aportera or their forvardia& a1ent1 will ii ... to 
r .. ort ltO ...... 1 paper •rat-. Tbie will bold up 
caqo at air acl ••a port• •ere dalara c:oulcl leY•raly 
d-p tbeir b• iaue ... 

"lie are •ery concerned tbat tbare are a 
aianific:aat proportion of Ult trader• wbo are aot 
aufficiaatlf prepared,n aaicl Doualu l'vaddle, 
ueietaat HCAtary of M C:..t- • b-:iH 
Iaapactorau DiYiaioa at the racant llorldfraipt 
ud1ibitioo, *icll ie tbe iaduetry'a •jor aaaual 
pt-to1•t1a•r. 

Delay• could lte conaidereble. In tbe day• baior• 
electronic c:uat- eatries, c:learaace of car10 at 
Faliutove port took 24 boura. Today vith direct 
trader iaput clearaac• tak.. four hour•. 

Cueto• ie concerned that it vill be s...,.d vitb 
vork if alact~onic procHaina faila, aad air aod ••a 
porta will bee- coaaeaud. "Cuac- • ExciH cloH 
aoc haH tbe rnourcH co deal vitb eYarytbia1 
--uy ... •aye 1\Nc14l•. 

Tbe chanpa are part of a plaa co acanclarclia• 
trade procadurH ltatvun UC co•triu. A aav tariff 
for cluaifyia1 1ooda •ill bac- atanurcl aacl tlla 
Si•&l• A.tlainiatratift Doc-t will replace tbe 
different fo~ uaacl at prneat. (Co!putar \lftklr, 
29 Octaltar 198 7) 

Paralpi• treatment hita tbe •rket 

Se•aral yean ap, a poteatial bruktbrou&b ia 
tba trut ... t of paralyaia aired oa 60 KinutH and vat 
the th- of a TV ••ia. A tH• at Ohio'• Wript 
State Uai••r•ity had deaonetratad that elec:troda• 
firacl ltf computer• can c:aua• par•lyaecl .u1cla1 to 
-•· raiain& hopH tbat people vith epiaal-cord 
iajuria• ai&ht valk apia. 

llov, Coaputari&ad F..,ctional Electrical 
Stimulation •chin•• are bein1 .-ufactured and 
-rketacl lty Tharapc11tic Tachnolo&iH of Alpha, Ohio. 
Paralyti• •icti• pedal tba eaarciaen; a 
•icro-c09putar race i••• faedltack rr- aaneor• in the 
•china ancl control• th• alectrodH' firina. 

Tvo ayatau era 1•ailable. the :136,500 IWYS I 
(lahabilitacion !aarci•• C:,. Sy1t .. ) i1 ao1t c:o...,.lf 
u••d in hoapital1 under a doctor'• 1uparvi1ion, The 
Sll,100 EICYS I, which ia euic.01• for home u•e, can 
It• controlled by • handicapped par1on. The co.peny 
ha• told .Oout 125 !ICYS .. chin•• afc~r na1rly 
11 mntht on th• Mrket, and about 65 IWYS model• 
aiace Daca .. •r 1914. 

The Mchinal have not taken off a1 quickly 11 
therapeutic had hoped. lacauae the cechnolo1y i• 10 
raYolutionary, ineuranca coapani•• hav• bean alov to 
approve creat•ant• uain& the 11achinaa, 1ay1 a company 
tpokee .. n. tn r••pon1e, Therapeutic ltt up ica ovn 
office to proceu in1ureoc1 clliu. The c09panf 
aapact• better acceptance of electrical ... 1cla 



tti-lation H -n iuuren are upoeed to it. (Hi&ll 
!cchnolov hsiaen, S.pce•er 1967, p. lU 

AIDS 4at.-, .. a a•ailable 

A datall ... caweriaa doc-tati• oa. AIDS 
(Ac1111ired '--• Deficieacy Sya4lr-> ll .. b­
pro'-ced by tbe '-4100 ••-• of llfsi•• ad Tropical 
Diae..... Tbe databaaa, •ich ia pailable OD 

Ditta-Star, cootaina biltliasrapllic cit'ltiaaa •d 
abatrec:u. Ita •ia •-rte of infor.atioa ia tile 
joiat collectioo of jOtonlala, pncee41ila&•, nporta -' 
boolta of tbe loru• of llfsine aa41 T~ical Diauaea 
_. t1ae '-"• Scb-1 of llJsi- _. Tropical 
lle4iciae, •icla ... liala OYU' 1,100 jo.,...l ti~lu 
wodd wide. s•jecr. arua include tile c•trol, 
tr•a.iHioe •41 tru-r. of AIDS aa41 otlaer related 

"-• •ir•u· 

tile 4atabue, i.-ner, •affera f'r09 a clar•ic 
•horcap of fuada, aa41 •...-aioa plaaa la-• hail ta b• 
U.,orarily *el"'· 

For farther iaf-tioa oa tllie AIDS 4atab ... , •• 
boor to accHa it, contact eitber: O..id sa-a, 
l•ua of Brsi•• ..a Tropical Oia ... aa, I.appal 
Straet, 1-don VCJ.& 111r, I& (YP.4 ... 1-636-1636); 
or 0-ide Scberf, Der.a-Star, ~natrua• 11, 
lOOI lene, Svitserl-4. CU.ll-6~~630) 

laf-ci• soerce: lnf-tioo Vorld ...,i_, 
•o. 13, llarcll 1917. (ACCIS ..... latter, 
5 Septuber 1917, p. 2) 

Iaf-tica •ten tile field of e-c ... cica 

A •- 1eaeracioo of •Y.C•• •ery •iailar to CAD 
<coa.-eer-ai41ad 41aisn> llffd ia iaducrial daaip, 
will opn •- boritooa ia claamical rnearcla aad eaallle 
ruearcilen to reproduce, Oil a _,..tar •cr­
tlar..-.IU..a iotaal fiaaraa of -lacalaa of •pacific 
••aa:•caa to be euaiaed. 

'Iba euaiaatiaa of -1ec11lar atructaru ia 
1enerally •ery C09ples. Tiie -ual reprocluccioo of 
tlaoaHau of riop of a chain coacaiaios •pacific 
a'- taku a Hrf lons time, HpaciallJ vllea ti.a 
atrac:t11ra of tile •l•culu of ors-ic •ubstDCH hH 
to ba -•Uiacl or at least baadle4. SllCh ...,.le c:ua 
be coaatruc~•• fairly c;uicklJ hw..,u wbea aoftvare, 
••pecull1 da•ipad oo •iDfr-•, i• uae4. 

Allotlaer ac1Yanta1• offered "1 caaputer 
applicatioaa ia that of beiaa able to aeon cha data 
cancemin1 the crutioa of tlaue aev •,.•tanCH u 
well H otller iaformtiOft (•uc:b u eapermatal data, 
deacriptiaa of tlla propartiea of tla• •ub•t•c:e• ....Ser 
eu.i.natioa or of otlaer •imilar •ab•ta•c:a•, tlaa 
ruulta of cl iaical tu ta, etc.) t11 ... fac:ilitatia1 
their malyaia. 

la tlae aru of 1-ti.c ea1iaeeria1, ia 
particul•r, aev computarl.aad iaatrumenta are beia1 
quickly deYelapad and iatasratad ia order ta help 
••parate aa4 ••'-ticallJ i41aatify co.,la• molecule•, 
•udl ., tboH •ich uke up tlle D114 dlaia. the 
proc•••in1 and atorias of data eaalll• th• raaearchar• 
:a coaclude eapermnu in a fev houn vt1ich -ld 
hne otbervia• r,._,uired -tb•. 

..., compvteriud •yate• are 1110ed ner •ra 
frectueatlJ by phar .. ceutical C011Pani.ea for the 
praceH• of fe,_ti.n1, .,.Clteal.ai.ns or •aparati.ns 
,,.atanc•• ia order to eapaad pradllctioa capaci.tJ aad 
cherefore cha applicabili.tJ of .. dicati.ona aa • Lara• 
•cal•· Ounatia tlUICSS, llo. 149, Z "-•••r 19171 
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The ltaliaa textile• aector and hov it is ch!!!lia1 

[a 1916 [tal1 iDYuted SiJS 5.~ mllioa ia 
c .. puteri&d t-i. aad •1•t- for prod•ct. OD coa.trol 
aod •aapeeat. Tbia fipre ia expected to iacnaae 
aa a•eraae of 21 per ceat ia 1917-1918. Aut-tioa ia 
-•ias io.to .are -• .. ,.. sector• aod is sr•ally 
rnol11tioaiziaa t\e world of teatilee. It is oa 
loapr tlaa 1imple, tedi- aad ...... 1 cult• tlaat are 
beiaa an~ta41 todaJ bat alao tllie •n iatelliaeat 
-· n.. C09p0ttar ia u iaTal•ed ill productioa aad 
41aaip u it ia i.a tba fiaiabed product an4 ita 
-ti•trib11tioa. For - •jor taatile fit .. tlaa 
c_,..tar •Yst- ia already a c-aina prodactioa 
tacll-log •ital ta tlle •ily r-iac of tlae fira. 

Applicatiooa are ... 1tiplyia1 ia tlae field o~ 
teacile productioa coatrol ..,. thua 119teM •• 
de•alopiq coaai4lara1tl1 both ia tlae apiaaiac and in 
tlaa -niac proc .. •••• etc. C:O.ta, oa the ona laand, 
are c11t aaorm ... 11 aad bui.aua .. h-• bac- fully 
ware of tha --- b-fita tllat an to be had froa 
lr.-iaa aul,cic:all1 boor prodoac:tioa ia prosraa•iaa. 
Proclactioa coatrol •lao offer• other poe•iltilities of 
11aia1 iaformatic• with the 4le•alo,...t of aoftware for 
procluc:cioo pl-iac, for llakia& tlae baat •• of 
reaoarcaa aa -11 aa for rul-ti• atoc:k MDDp•at. 

Ca.pater-aided tl••iaa is oae of tlaaae 
tac:btu1lo1ical iaaawacioou of iaportaace to Ula taatil• 
aector. Tba anantal"•· ecoa-ic al'd atratesic, 
•ari•ed fr- tla• poHibilit:J of crea~i•c dHipa cad 
•ariati- of tlaa •- io th• •bortaat poauble ti• 
-" at a redacad co•t are auch ti.at a .... 
dutriltati• of tlaia type of •Jat- ia eapactad. 

4a far aa •aufacturias proceaa caatrol •y•t•• 
an coa.c:eraacl, a cooat•t effort ia beias •• to fiad 
•- .... or de•ice• vllic:h •:J ba capable of .. kins 
c•rtaia t••tile claaracteriati~ objacti•• aa4 
coatrollable, a tuk tlbich prnio,..11 required the 
.,,aluatioa of • eapart. (luUatia Ulft£SS, lo. 150, 
I •o•..-er 1917) 

Koaa- clatia1 depeada OQ Cny 

llbe project to achia•e acc11rata forecaatins of tlaa 
arri•al of the ladi- -- aeaaon - vhich vould be 
of srut walua ta India'• fanen - ii fallia1 babied 
ac:laedule. Aad Iadiaa acintiata .. , th• reaaDft i• the 
Uaited Stataa' rafu•al ta aupplJ tla• auparc011pUtar 
theJ waat. 

Tile Joint laclia-Uaite4 Stataa -••ooo forecastias 
project is already fi•• 1ear1 old and tlaa need for a 
•upereotapUtar to deal vitla the no,._ua quantity of 
data that ha• ace-lated vaa recapiud in 1984. 
After a stu4J of the proar-'• need•, Indian 
acieat~•t• at the l'leteorolacical Daparc.aat ••t.J to 
purchaae acae of Cca1' • top ma41ah, tba l-ttt-14. The 
US •id• r•poncled bJ offaria1 the Cray l-ttP-14, a 
eli&htly le•• aophilticated Hr.ion, e•en thoup th• 
ori1iaal choice had beea .... eftar coaaulcatiaa with 
tlaa US Stata Dapart ... t. 

Political aaaly•U ia ..., Delb• beliave tllac the 
paH ib il it:J that India .ipt uae th• 1uparc-puter for 
defeace reaearch, or ••tn that ~h• technolo11 •iJht 
reach cha Sowiet Uaiaca, h~d alerted havll• ia tba US 
State Daparc.aat and the Penr.apa. The Scace 
Depart .. at point• out, however, chat ladia i• the 
fir•t couacry to be offered • .. chine •• advanced •• 
the l-tlP-14. 

An Indian technical •i•aion i• nov one• .,re 
ra-eYaluatinc tha project'• needs co 1ee if they can 



.U do vith the Cray J:~P-14. If not, tbey -y hue 
ICO ca11aider the purchaae of a J•paneae or .,.. .. a 
Sooriet auperC011pVter, altboup opiniou ao far are 
tbat neither co,.try produce• a c-puter to -tch tbe 
Cray. (~, 6 Auauat 1917, p. 463) 

111a .. a bicycle bita a Volk.a-pa Golf car the 
oat- -y •- ob•ioae. llot, b_.er, if yoa are aa 
m1ianr tryiq ICO deaip a car tbat llitiptu tbe 
effecta of HCb a cal.tty. O.til recently, ~b• 
- to ••uti- l ilie tbia could be fouad oely by 
r-ia1 a llicycl• ialCO a car ad filmaa tile ruulu. 

'Die tut -old normally Giily be da11e a11ce aacl it 
-111 prab.itly take a few-*• to aet up, record ead 
aal,.... Sapercoaputara, c:o.putera t-' ICO perform 
the millioaa of strua calculatioea ia•obed ia aucb a 
prabl• aa quickly u poeailtle, •.itl• the colliaioa 
to rer• apia aad apia at differmt 1peeda aacl 
• ,1 ... 

Tile troable ia tbat Cftllllltera capable of 
repndaciaa • .,.. .. t lib tbia coet betv- *5 ai.Uioe 
_. ho llillioa (about £3 llillioa ICO £12. 5 llillioa}. 
Uatil -· oaly laqe orsmiuti- aucla aa oil 
COllp&aiea, auclur reaearcla eatablialamau, -tber 
b- _. tile military could afford t!Mm. 

'Die picture ia claaDSiaa• Cheaper aupercoaputera 
are beia1 -H-procluced. Laat week, Control Data of 
tbe US broupt out aa air-cooled aaiber-crimdler baaed 
oa tbe •- teclanoloa uaed ia iu larpr •daiau, 
but coatia1 lua tlaa Sl aillioa ad vitlaout tbe 
cllllllller11C1911 liquid-aitroaen refriaaratioa required by 
tile lliaer -dliau. Altlaoup tile coaputer ia 
27 ti- llover tbaa Coetrol Data'• -t powerful 
•chine, it is 1till a aoperc:omputer, accordiq to tbe 
.lllericaa Deparmaat of laeqy. 

?lie coapoter'a ..:•tra1 proceuia1 imita coaaiat 
of a 1ia1le printed-circuit board vitb 240 dlipa 
"" it, arraapd oa 44 differmt layen. Cooliq, 
to 77° lelYia, doublu tile performaca of tbe 
chi.pa. 

!Ile !TA 10 P aad ETA 10 Q coeputera are tile firat 
1uperC019PUtera that caa be oparated aa tboup tlaay 
vere ordinary buaineaa -cbinea. 'Die trouble ia that 
sup.r~ter appl icatioea are beia1 held back by lack 
of 1oftvan. !Ile lU differmt 1upe~-putera 
currmtly ia •• 1hare few proar-•. So. 70 p1r 
c•t of the 1oftvare .. ailabla baa beea 1pacially 
prodocad for indi•i.dual -cbin••· 

Suitalll• prop--• are in euch r"iort 1upply that 
tbe bela .. iour of tba Ser• jet, • craft intended for 
uae vithia lartb'• •t-pllere and ovuide it, ia bei• 
mDdmlled by a proar- ori1inall1 de•iaa•• to •tudy 
... n- ia •pece. (Tbil tint 1ppe1r•d ia llev 
Sciaacht, London, 22 October 1917, th• veakiy°';e.,iav 
of .cine• md tach11olo11> 

CMI~ - to coa• true t ioa 

C-,Utn Aided llaterial1 lt•lluatl.oa (referred to 
.. CMll) repre1ant1 • 1rovia1 ••rvice to the 
coaatructioa induatry, pri-ily becaua• of the 
technical ...... c•• 111d coet reduction• .... in tba 
-ufactuH of •-ll or aicro-coeputan and their 
HHciatad ••ui,.enc. CMt! •rate•• can ba uHd 
Ht•ei.YalJ for the -ipuleciOll and analyeil of both 
••i•ti•a and aeaerated d•t•, quality •nd ta•t control, 
••lliaa •• life ,rediction1. 

" p1per praHntad to th• Ult I111dtutioa of Civil 
&119inuer• bJ •· Craia, 1n 1 .. cutiva Officar vitb 
Harry ltr•I•" Ltd., and •· Tri pd l, Tecbnicel 
31.r•c~or of Te1tvell Ltd., outlin11 tba 1111ar1l 
prit.ci.plu of •ucb CAMI 1y1t•• • p1yin1 perticuler 
•ttlDtlc.o to .. t•riela .. a deta 8111ipulation, 1naly•i• 
and data Hll•iia;tha H vell H tHt control -chod1. 
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llateriab -•ipulatioe aacl aaalyai1 i1 atucliad 
fr- four baaic ataadpoiata: eYal•tioa aad data 
mtdelliaa; 1tetiatical analyai1; qmlity aHurmce 
aad quality control. 

C:O.,ut•r• caa be uaed to perfora a •ery •aluable 
f•ctioa in "almtia1 tbe effactl of coaatit-t 
propartiH ,,. tbe ead-prodoct, tba atati1tical 
aaal11ea of tba tut reaultl aad all upactl of 
•uality coetrol. Tile 1ource of tba data fad caa be 
obteiaed eitlaer froa 1taadad tabular utarial or froa 
1pacific telt r•olte. lloft•er, a prereqoiaite for 
tile duip of aucla proar- ia a 10.ad •dantandia1 
of tbe 11Ddarlyiq .. ceriall tecbaoloU and 1erYice 
coeditioaa. 

The porpoH of aa applicatioe •Y be either to 
opti•ia• coet or to uceruin 1ocb cbaracteriatica u 
1tr•atb, dryiq 1briakap, llut ••aluatioa etc., aad, 
aincu iaa-r.itle factor• •Y affect the ead ruult, 
tbe poaeiltilitie• are far too eataaei•a for ••ain1ful 
.. aloatioa by -ual .. tbod1 • 

Ia tba caea of a concrete aia, for eD11ple, tbe 
aprepte <•oorca ara•iaa ...... teature, poroeity 
and durability), tbe C&Mat (type, coeteat, 1ource, 
coapoeitioe •• atr-atb), tla• water (coet•t aad 
iapuritiH) aad tbe adlli.ature (doaap, perfo~aca aad 
c:o.poeitioa) npru•t only a fraction of tbe 
potential •ariablu. Otben include tile affect of 
teapenture, mi.aiaa, tr-portatioa, placias, 
C011P4lctioe, qoality of -rlmaaHip aad caria1. Sucb 
•ariablea alao coHr the poaailtle coe1trainu ia 
-tia1 tha objactiYu fuactioe• of durability, 
atrnatla aad vorkaility of tbe ca11crete. 

la tile era of 1tatiatical aaaly•i• computan 
c- iato their - by their ability to rapidly 
•aipolata amber• fr- aa initial ••t of eatared 
•alua1. l'Jpical •-Pl•• are: prob.itility t•1tiaa; 
Hteb! iabinl cbaracteriatic •al•• aad c09poaeat 
nriaility; Mttiaa prodactioa taqeta aad equatioa 
1ol•in1. 

leprdia1 q•lity aa111raaca aa4 q•lity coatrol, 
in coapariloa vitb -ual •tbod• coaputera caa cut 
coeta aad tima aa well u facilitatiaa prneatbe 
actioa by lbort•ia1 tile control cycl8. Corrections 
caa be •re detailed and larpr 1ourca1 of data caa be 
included. CME'• -t important feature i• tbat data 
caa be 11&ed, 1tored aad ratria•ed to areater beaefit 
tlaaa the pr1-ry purpoae. 

Tb• Hctioa of tba paper dealina vitb data 
acquilitioa aad cootr.Jl •y•t- nbra.:H the 
principle• of data acqui.1itioa; CAlll 1ad control 
•y•t-, teat 1peci-, ta1t.:.01 d..,icu, data 
recordin1 aad aaaly•il aad fiaally, werificatioa. 

Data a.:qui• itioa by ua•l •tboda caa be beec 
illuacratad by tba uae of aa aumpla, •ay, -uuriaa 
daflactioa ia • te•t pile. Tbe proc1dura iavol••• 
fiaiaa diel pu1•• in poaitioa; ra1ular •i1it1 to 
1ite; rudiaa 1auaa1; racordi.a1 data 1ua aad 
cllculatiaa, or traallatina, the readiap iato uaitl 
of l~a• ••• 11ttl .. ac ••r1ua ti-. 

Computerised date acqui.1itioa follow• a aiailar 
routine but raplaca• th• opticallJ read dial pus• 
vicb aleccroaic •111aor1. The comrercad diaital 1i111al 
ii i11t1rpratad by cbe c01Sputer and craaafarred co •• 
a••ilft•d ...,ry for •tor•aa· 

CMt! i• 1110 ea in•aluabla tool for concrollin1 
11141 aoaitorina ca1c1 da•ianed to obt•ia data oo Cb• 
endur .. ce of ucarial1. The tHtia1 1yateu uHd 
C-?ri•• the c11t 1peci-n 1 the ta1cin1 deYica, dace 
1cqui1ition 1 • control •Y•ta• 111d th• final racordina 
and anal y1 i.a of tha data ob ta i.nad • 

the CHt 1peci•n plly• 111 obviou• rola 111d care 
in da1i111 i• nac•••ary if raeli~tic ra•ult• era to be 
obtained. An i11POrtant fector co caka into 1cc0Uftt i• 



tile i.abennt •terial Yariability Milich vill deter.in• 
the aulliler of teat .-plH raq1&ind to per.it 
coafident 1&•• of tbe teat res1&lta. lt i• alao 
u•-cial t:bat the cut dewica baa adequate •daanical 
stebility and ia 11&itably protected froa my 
corraeiYe, or boatile, -.lia. 

Coatrol syat- - the data acquired co c-pue 
md adjut tile teat par-ten accordin1 to the 
criteria eataltli .... d ill tbe proar-· Simple 
atartin1 and atoppin& of aacb fmactioea u -tar 
aprayila& caa be controlled tbrooa&b di&ital 
input/output lillu. Aiwtber -..up of CME a.,.ta• 
ia tbe capability of the c-pulfer to collect md aton 
data in rudiaua for mal:raia at the coaclmion of 
the proar-· 

A. • .,.t• of Yarificatim -t alao be 
incorporated. Thia •aa tbat tile proar- _.t 
permit cbecka to be •de for any illo1ical occurrencu 
vbicb imply tbat th• calibr•tioe of aay aaaloau• or 
digital coaYeraioa • .,.,_ ia u important u tbe 
calibration of the •--or• th-•lYa. 

the ,.,.r cantia- ritll a rewiev of perfor.mce 
••al•tion in •icll it i• atated tbat, in order to 
conatrwct a aatiafactory atractura, it ia aeca•••rr to 
uaderataad b- -urial propartiH -1 be affected by 
fabricatian tacbaiqau md asposura to the caaclitioaa 
of HrYice. ?be dadp probl• of •tariah 
Hl•ctioa, it .. .,. , req•ir• a lmowled&• of tbe 
necHaary -cbmical propertiH; tba aGYiaapd 
c-atnctional procaaa; tbe acbinebla lnel of 
~ .. lity aad tb• predicted ••"ice coaditiona. 

lhat life pndictian of a atructure, .m U.,Ortant 
part of perforMaca e•alaatioa, can be obtained by t­
poHibla routu. Ia botb cu• dataib of the 
aiaaificant ••rTice coaclitiooa are uaential. 

Gi•en tbia 1m-1ec11a •in& the firat route, life 
can be predicted tHCia1 tlla -tariah ued ia a 
-•er •icb accurately reproducH tb• aarorica 
coaditiooa but oe m accelerated b .. i.. Tiie aarae of 
accelaratioa practicable ia lillitad by tbe dep91ldaace 
of tlla primary -• of de&redation oa rul cm. 

tba ncoad •cbod of praclictin& Hr-rice lifa ia 
to take tba •- .. t of aaTYica conditioa• aad i.lam 
add tba •taria1 data coacarnin& tba ralnmc 
propartiH aatd raautance to aa•ir-atal facton 
pla • analyaia of ClM particularly aeuiti•• arau. 
ly cotlbiaiaa t:b .. a tbrn inputa tbrou&b c-lati•e 
ia .. 1• modal•, ••rYica life c .. tllaa ba predicted. ta 
bot:b CHH tbou&b it -t be ..,itui:sad that tba 
ralimbility of tbe r .. ult ia ob'fioualy .. tiraly 
depaadaat oa tb• accuracy aad nlidity of t:ba iaput 
data. 

the crovth of CMI •rat•• bH ba .. •de poHibl• 
for t:vo raaaona - cha reduced coat of aicro-coapucan 
and their incr .. Hd capability. tba auellon cooaidar 
it: co ba • faat-.owin& aad a11eitia1 tecbnolol'f• 
Eaaillean, cbey •ay, cus look forvard t:o -re reliabla 
and coapraeui•• •tariab data dari•ad froa tba uH 
of ebb cacbaiqua. (African Tecbaical la•iav, 
Sapt:e•ar 1917, PP• Jl-l2) 

Kicrocoaput•r• in coaacruccioa 

With cha adwaac-c of ai.cro-c:oaputar cacbaoloay 
aod related •oftvara, coeputar1 ar• quickly bacoein1 
one of the newaat usd _, •aluable t:oola in 
coaacruccioa. loc oaly can they aid in bookkaapin1 
dutiu, vord procaHi•& and account in&, tllay can al.a 
be of &rut help vich daaip, biddin1, inveacory and 
.... , .... , of con•truccioa of projact:a. lt i1 
bacoain1 aa •••antial tool for • contractor in •11 
pha••• of • con•truction projacc. le vill not: ba 
con•idarad opciai•cic to etata that within a fav yaar• 
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tbe coaputar vill lie H important to - tDdian 
coatractor u a concrete lliur or • truct. • •• 

The ••ll•r coaatructioo firm, prnioualy llftable 
to afford •iafra• syat••, can n- start 11tili:sia1 
tbfta aodarn •u .. •nt technique• for a .,...., 
iGYeai:-c in eqaipeent ud prov-•· For tlla lar&• 
conatructioa compaai•• tlbo probably baY• •infr ... 
ayata• already in uaa, the aicro offer• tba 
opport..aity for a ~ coapetiti.,. ..... of project 
conltol oa -11- to -4i--•isecl projacu. 

Another mique ananta .. of a micro ia the 
capability of at-d-al•• operation •itll no •ed for a 
proceaaila& link ritb •Y otbar ayacaa. For • 
coaacruccioa project thia ataad-al-• •ility of Cb• 
aicro ia parbapa tba •at illportaat anmtap of all 
ra&ardlua of ~t-ua of coaatrDCtioa aite or 
type •••• 

llbe w Calk of 119ia1 coaputara u a tool in 
•opbiaticated mdan project -a-t tacbaique• ad 
•'f8tam9, compoatari:sed adaedulio& uaioa tba critical 
path •tbod analy1ia ia •-•rally racopiud u tb• 
iint aa4 -at uaaful of o.r _.rn project ......-•t 
toola. 

In ..Witioa c:oaputan caa k u.aed ia other 
operational project -1-t fuacti- aucb aa 
•tarial trackin1, coat coatrol, work •u.r-nt 
ate. Toda1 aeoraral toftvara .,_._.. b..,. packed 
topthar all tba different fuactioaal proar-• co 
&i•• a coaplata project c-trol •:rat•, •icb offan 
the project uupr COllfUC.riaed c-trol OYU all bia 
f..ac:tiou. 

Coaputari:sed project 1cbedulia1 i• eoclay a 
practical tad financially •iabla optioa for •irtually 
••arr conatructioo project, tb&llka to Cha riaa of -re 
fla:siblc ud powerflll aicr--pucara ancl 
corrupoadia& aoftvara vbicb bu already anded che 
cloaiaatioa of larp coaputan io projaet -...-at. 
Today bee••• of relati•aly 1- coat _. eaaa of uain& 
aicro-computau u ~red to larp •infr­
c-putara tb• b-fita of -:•puter •cbadlllila& cu be 
ruli&ed. Tiie baafita or adYantap of 
aicro-c:oaputar-bued projacc acbadulin& ia tba 
coaparaci•• aaae vich ubicb acbadulaa can ba updated 
to reflect actual perforMace, cb-p order• or Cha 
potetial iap1ct of additiooal vork oa the ori1inal 
proar-. It i• aoc tbat project •clleduliaa caDaot 
ba dona uain1 -ual •thods. A.t tba initial 1ta1•• 
of ••ttiaa up tbe natvork it cloe1 noc taka loa1 but 
tba probla• really 1tart ubaa JOU baw co update tba 
acbadula •••• 

The coapla:sity of tb• job and cha uaafulaaa• of 
updataa really dater.iaa• •tiler it ia vortb uaill& • 
achadula. If oaa crucaa a aio1l• proar .... aad 
1ticka to it ripe throup the job, tbea it vould not 
be vorell puttia1 it oa the co.pvtar. Updatia& is 
vnera you ••• Cl\a benefit• of coepucari:sacioa. 

Kaay ••r••cil• projact-achedulia1 aoftvara 
pacta1•• are AY1ilabla tod1y, iacandad for aitbar 
plusain1 allort-t•r• llip-iataaaicy projects, or uaa by 
Hnior aaaa1eaaac ia prapariaa project ouclinu or 
1chedulin1 l•raa project• iaYol•ia& -r• tbaa 
50,000 1cti•icia1. ...idae project •cbacluliaa ... y 
eophiaticaccd packap• allov you co do ocher plaaaio1 
ind coac-coatrol fuaccioo•, l ika ruourc• plaanioa aad 
lrtallina, proer••• coet reporcin1, bualio• ti• and 
!tud19c c-puiaon et:c. Li.cad are •- of die popuhr 
inte1racad project .. nase .. nt •ofcvara f roa aicro 
coapucar in tba order of t:hair •••• of uae and 
•ophi1cicati0ft: Pert u1t1r, "icrotrack, Quicknct, 
P\1atrac:, IMS 11 an4 Priaaver• Projacc Planner, So• 
Indian aoftvara coapaniaa haYa alto r•l••••d Chair 
1oftv1re foe project echedulio1 li.ka Wipro'• 
Iaacaplan. SPA'• Pare acc. 



Al-•t all of the .itcwe liat•• aoftvare s--•rata 
•t ... ard nq•ired reporta ... arapllic -c:-n.a. 

Ptnapa oaa of the biaut areu ia •idl a 
c.,.,.tar caa belp a coetr.:tor ia ia project 
uti•tiaa llllicla ii, of couna, tima-cOll9-i•a md 
oftea a l•H tllaa totally accurate procedure. tllia ia 
euctly tile lr.iM of -r1r. at *icla a co.pater caa escel. 

Tile twa biaeat b-fita fnm c_,..teris .. 
eatimatiq are proolucti•ity aa• accar-=f. .:>ac:e a 
particalar a:rate• bee- familiar, a bid caa b• 
prepared ia balf tlae time or leaa tll• it taltea uiq 
-..i •tlao4a- 1".ia caa reatdt ia iacreaaed · 
pl'Wllcti•ity •icla ia tar. caa briq -re -r1r. for tile 
fim, eitller beca•• utimatora will It.,,. - time 
for fiaa-t•iaa ao their a.cceaa ratio W.row• , or 
1iaply beca- tllef cu bid ..u jolla. Accuracy ia 
areatly •tllt•cri. llot oal7 are •tlt-tical erTor• 
elimiaated, bat tbe .. re aoplaiaticated •:rat- arutly 
r--. tile proapect of omittiq u U.,Ortat coat it­
or llMiq erron dariq taa-off of •teriala. 

De,_.iq apoa tile ca.plesitJ _. ,_,_., 
coaatncti• jolt utimtiq caa be cateaorued ia twa 
catepriea: -. utimatiq •iaa apread-..u, md 
twa, eatimtiq uiq apeciality aoftware. 

lloet people todaJ are familiar witll 
apru .. ltuta. TodaJ tltey are widely uad for 
acc-tiq, fiaaaci.al _..llilla, deciai• aal:raia ad 
otller applicatioaa, bat t11eJ ca• be alao -d with 
fairly pod aucceaa ia atimtiq coHtructi• -r1r.. 
SpraadalMata •acll aa ciaicalc or iatearated 
aprudabaet data baae prop--• like Lotaa 1-2-3 fora 
tile c11aa,..t compateriud aatimtiq ,.c11a1••· Tbe:r 
•J' be all tltat will be r.,.aired bf fir.a bicldiaa a 
relati•el7 aull ...i.er of coatract1 1 for ,.icla 
aclaedale of quatitiea are a•ailaltle, or bJ fina tllat 
1abcoetract a •i8'lificant portioa of their wort-1 .... 
Aa electraaic •preadabeat qaiclr.lJ racalcalatea the 
C'- ad col- of fiaurea ,. .. a aia1l• it•• ia 
claaapcl, for &Ullpla - u utiaator caa quicltlJ aae 
b- a dl .... d UIOGl'J' voe-It rate, or a Yariatioa ia 
aabcoacr.:toC''• price, affecta tile o•erall bid. 

Ta tile aiapleat form aprqd .... ac eati•ciaa caa 
be Had ia tile fiaal pbaae of ca ... C' praparatioo to 
accaa differ•c priciaa opciooa. '- aa eacimator 
b-• fuiliar vitb -rltiaa vicla aprudalaeau be cu 
auily dnelop worltabeeca dlat lae uaH reaularly ad 
fit• laia a.-11. tllae vorkalaeet• are ae•erally called 
"t•platH". ?hue tmplacu are built up with cat 
iaforaatioa aad calculatioa iaetructioaa, are atored 
ia flopPJ' dbu or bard dblr., recalled •• aaedad aad 
fitted out with fi&uru for tlla job •dar 
coaaidaracioa. 

'Iba adY•taaa of iacearated apnad-.ac data ban 
aoftware ia tbat a larp quaatitJ of iaformcioa 
iacludiaa tlaa 1pnadllllHt t-plata UMI carr•t coat 
iaforaacion caa lie 1tored ia the data baa• aad aaaily 
ratrined by the apraadabeac proara- witlloue 
juuli•& d bka. 

?bi• foni of computariaad Hti•tiaa laclr.a tile 
povar aad 1op1ti1ticatioa of the 1paciali•t 1oftvara, 
but i• cheap, flasibla, aad nqui.rH • ralati•al:r 
1bort lear•ia& period. 

111• other cateaol'J' taat a1ti .. tioa aofcvara fall1 
iato ia tb• 1pacialiac coa1truccion co1c-aati .. tia1 
aoftvare. Moat of th••• 1ofcvar• ua• i•ta1racad data 
b•••• c~ 1cora inf~,..tioa oa acructuC'al component• 
atMI it .. cata. Tiie•• proar•-• claia a cartaia 
l.,,al of flasibilicy 1ll-ia1 tte 1aci .. cor both to 
dafi• clla tte .. i• tlM data baH (cataloa> aad dHip 
it• opeC'atina .. thod co coaf ira vicb Iii• or lier ova 
1ati .. tin1 practica. lit• aore povarful ,ro1r .... • 
allow aft aati .. tor to pC'a,ara 111emllli1a of r•aularly 
uaed 1cruccuraa, •••i•a ti,.. apaac r1paac1dly 1atari•1 
•i•ilar iafor .. tiat1. leportia1 capabiliti11 of tlla 
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procr-• •ary tr_a.,...17, b.c _,will prodooc• at 
11ut a bill of -teriala for ICIN project beiq 
••ti-ta•. S- caa br-it uae reporu ....._ iato 
buic leltour, •tarial, ~ui,_.t _. 111bcoatract 
reports, aad locati- detail•, aidiaa ra-rce 
allocatioa ..,, •t•rial• ord1ria1 ...._ COll9tructioa 
proc ... a. 

£atiaatioa •iaa apecialicy eoftware cu be a 
little more u.-.i- tlaaa apraad ... c ucimatioa. 
the coat of ••ti .. ti•r aofurare ia tile US Yariea fr .. 
mder $500 for buic aprud-..t, to well OYer $5,000 
for tile -t ,....rfal proar-• _. tlaeir rah~ 
la&rftare. Som of die YerJ ,.,.1ar ut?-ciaa 
padtapa tlaat an .... die ~ld oYer are Katia.tor, 
q.iclll:-!at, &atimator ll _. latimatias Pro. lacaatly, 
•- t•ia •oft•are ~ie• b- al•• reluaed 
apacialitJ eacimati• aoftvare i.a die -'tat ,..icla c­
be looked iaco. 

Yirt .. Uy all tile ntimatiq aoftware .. tile 
..nae todaJ ia deaipe4 to na oa c....,.cera vitlt 
115-DOS opeC'atiq •:racm ued .. tlae Ia per .... 1 
co.pacer• -4 tit• ao-calle4 coafatilllu, •ile -
procr- a.-e ala• P•ilaltle for campoatera aiq CP/t! 
_. otlter operatiq •J&U..· ('Die lc-1c TW.. 
of ladia, 23 JalJ 1917, pap ty) 

futa of cl!J 

thirCJ year• aao tile Potteriaa waa a clearly 
ideacifi.itla reaioa i.a tile llidl ....... ia.-fal of 
,_. clacered ar-4 Stolta-oa-Tr•c. ~at all tile 
potcari•• h.,,• - b- takea oorer bJ jut a laadfal 
of fir.a, priacipallJ lofal DDoaltoa ad llHa-d· 

lofal Doaltoa bu b- ia tile Potterie• for at 
laaat ~ c-cariH bat baa b.- a =alati•• lacec-r 
to iaformtioa tecbool0&1, 1actia1 iu fint coap.atera 
i.a tile HrlJ 1970.. TodaJ ita priacipal a:rata• 
.,.,,.,ca 100 oa-liae ceniaala at a doaaa diffareat 
1itH - for.arlJ tlaa fectoriea of tile ••ll•r ti.na it 
lau ••allowed up o•er tlae ,.ara. 

'-i"'& oa aa lCI. 2966 •ir.fr-, cite •:race. 
pr..,idH all tlae 1coct coetrol, ordar pn.caHia& aad 
aale1 •J'•lta98 for tlla 12 lacacioaa. A DIC Vas ll/7IO 
rma tile fiaaacial faacti-• aucb u ledpn aad 
payroll. loyal Doaltoa ... little paclr.a1ad aoftvare 
oe iu -iafr-•. ae.• of 1roap •aapaeoc Hl"YiCH 
loser Villi.am .. ,. that tll• firm ba4 to dnalop iu 
ova •tock aad order pr-Hia& •:rt- aa it could aot 
f iad -:r tll iaa aui c alt le • 

le hu • ataff of ar-d 50, 1plit rouply laalf 
aad half betv•- dnalo,....c atlff ad compatar 
opeuton. All are bun at tit• compea:r'• pr•hu ia 
Stoka-orTraat. 1"a •cbia .. are up 24 hour• • day, 
,.,, .. daJ• a vaek, pr.,,idiaa o.-li .. •J•caat dariaa 
the daJ aad r-io& batcb laoaaakaepi•s work 
OYeni.pt. 'l1le dawalo,...t 1taff ia uaa11d by tbrH 
project ... pn, aaclt ia cllarp of Ii.pt ,.ople •••• 

The cleparcmaac llu recaacly coaYerted fr- tba 
lllll to tba 'Ill& let. operati•I •Yet• foe- itt Dav ICI. 
Seria• 39 .. iatr-. Tlaia i• 1111 .. aacluaiHly by 
lo7al Doultoa'• retail diYi1ioa for warebouae, atoclr. 
coatrol ... point of aala ayat ....... 

loyal Doultoa al10 ... , a larp n.-..r of 
aicro-coepuura aa nd-uaer •:rat••· -cly tlla 
ubiquitollll tlll-rc •d ·- PS21 1 ia itt 12 factoriH. 
tlae 60 •icro1 r1111 ••tly ,.cupd producu for coacrol 
of productiOft work •d factory parformaca 
aoaitori•I· .•• <Coarat•r Weekly, 10 Septa~er 1917) 

Sea10C'1 detect vllar• li&ht•iaa 1crika1 

Certain ay1ta .. uaina network• of •aD••:• Ila•• 
baan dnaloped both ia the Uait•d StatH and &uropa ia 
order to loc•t• ""•r• li&11caia1 1trika1 and to bactar 
1111dar1tand clli• pltaft09al\Oft, 



0.. of Clan• • .,.c-, ••ipe4 by dte fira 
llet..-qrFr .... lia, lau i•at "8 iaatallu • Fnacll 
territory. nae ·-· recor• tile loaa - ... •tic ·­
tllaidl an eeitt .. ucl time liptaia& ia p~ 
MC- a cl.- &114 tlle lartll, aa• ... _.. tlle 
pelarity ... tlla i.at ... ity of tile electrical fiel• 
cnstH by tile liPtaiq. 

'DeJ are alao ca,..l• of locati.q, l:llalU to me 
Amaricaa ao&.an, till• peiat - lartlll tllaere tllle 
liptaia& Illa atnck vitll i• of fraa - ta tar .. 
lr.il-tna -•r a fiel• of .JOO lr.il-tr••· 

nia .. ta caa •• •erJ -flll to, f« •-wtl•, 
for•t r-..ra OT fiptian. Al.rutty i• tile UaitH 
Stat• finfipten are •ia& tlllia tJ,. of eyacaa ia 
oriar to It.., till- 1-<liataly iafora4 • ar- of 
tllle f-t •en liptaia& Illa etnclr. _. ••r• a fin 
ia tllluwfon -11. likely to atart. 

o.u till• - fw ,._., die •ar~ 1tatietica 
collect .. - tll• locatU. of liptaiq will .... 1. 
.. ta to .. ,rm ... • --. liptaiq -c oft­
atribe _. tllleefon .... 1. Mciaiou to Ille talt• • 
Httiq ., - iaatalutiou wlliclll an puciclllarly 
....... to tllia .... -· 

C...taat •-ill- ... altHCYati• of ICM 
liptaiq i• ccimpletalJ ... ia rr- ... will 
certaialy pr..,i .. •taerolo&iata a4 ._u-tal 
apecialiau witlll - U-1..... (hlletia IIU'USS, 
... 143, 20 S.pta9u 1917) 

A part of s..itaerl_. ia C0911teriaia1 ita l_. 
n1uter 

51-8' Sica• • .,.11._, • iaf-tioa .,.ca for 
arqilllic anlicati_. ia till• field of •••rcr 
diatrilll.tia., ma•-t _. pl-ia&, illu i•t •­
cllloa• bJ f- -lci,.liti•• ia lleat .... _ for tile 
~teriaatioa of iu 1-4 naiatry pl••. 

11iia •J8C.. ia ... up of a 7530 coapater vitlt 
6 alt c .. trel -ry aa• 0.4 mipe ,._r. ?be comptar 
lau a tale-icat~ fRCnaor to tllaicla c­
arqilllic autiou -' al,..__rical teni.uh are 
c-cud. 

11aia iafoaraflll •J8t• c:oataia• all ell• •c .. aary 
iutructi•• for carto&Taplay, tlle lao4 re1iatar, tlla 
c-oli .. tioa of l_. lloHiap. tlae dutriltatioa of 
... .,. a.. raaioul pl-iaa. 

It will tall.a aneral yean to iatroduc• tlM 
diffarmc data iato tit• •J9U. but "" tll• b-ic 1 ... 
nsiater ia •isitia .. -ually it will be •nJ •i.afl• 
to apdata ••• tile tiaa co ratrie"• tile data or carry 
oult nc-iaamce vill be reduced. 

Yllro.p tllia •Y•t-, ell• laa• n1iacen ca• be 
u.t coacia ... 111 updated, afficint aad complete. 
(lulletia OUUSI, •· 142, 13 S.ptaalter 1917) 

Ti• wu .... C11e teal: aad ••••-It •••• of 
al-•t e"erJ ••&iaaer coul• be ••ti1fied by aa ... 1111 
oacilloacopa, • t .... ful of •tcera, •- eipal 
1ourcH, aad ell• like. n...a lMi»ntcoll'J' iut.r-•c• 
edll do ,_ •• dutJ oa _, • ••aipar' • b .. clt _. 
i" 1:11a field, butt •-r par eucll u le11ic 111al7Hn, 
di1icial.a1 acop1a, .. , •~itrary va,,.fora 1eaeracora 
are cr..,..l.111 th-. ..., ••J •re l:Jpe• of labornory 
ian~u an com,.r.ia1 ia a ..rue ""•re arowclt ;.. 
.1 .. 1..,. 

111'1.la ell• elaclt 11Hr ..._. 1t111t panldea the 
1lectroaic1 i114ua1tr7 la • cottltributor to tit• alowdotnl, 
cite drl.•U.S force I.a •• uci. .. 1011 ltll•t 4-41 a­
kiM• of TUI a4uipan1:. .'8 uHn ia•ac -r• ••• -r• 
llOIMJ la compucer-ai .. • •••I.pi aa• 1111ineeri111 
•J•t.e•, a11-t•• uac e411i,..nt aad ocher 
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••••lo,...t aad te1t eyet ... , lalloratory iaatr,...ta 
......... left ia th• larcll. na ....... 10.-.ca will 
cootiaue to allriak c:lae traditiaeal laboretary 
i.ut~u· ••r• of tbe ..,.rau na aarket. 
!lor-r, iacr .. •• ia futar• 1peadiq oa all form of 
c-•CiODal TUI ._.i,_.t - iacluoliat tile uwer par 
Hell u •isital aaal11ia •rare.a - vill be ••11 
:oapare• vitia 1peaclia1 • factory aa-tioa •r:vorka 
-• oc:laer - form of Tiil ayec-. 

le otlller _r .. , laltoratary iaatr,...ta are beiD& 
.,._.,. iato a -ll•r au• of t:l• -•nll ..net 
-4 are be&i•iaa to 1xperieaca rehti•ely low arowtla 
ratu. Tat, •-of tb• ol• lia• iaat~ta are 
'-ciaa back, rejuYaac.4 b7 •- tcadl•loU• tile 
._cilloacope ia tbe pri.M e-.1 •• 

la tile billi.oa-<lollar acope aector, t- •tr•& 
ar-t1a paell• Ian. -qed, bock raflectia& 
taclaooloaical ... _t•. n.. fine iacl,...a 
iut~ta vitla b_. vidtb• well ab°"e 100 1111&, •idl 
ia till• perfonaace ....... to lteep up vitll coetilluia& 
ilacnu.. ia aemicODUctor-cbip ped-.. 'Iba 
•uoaoi ia ia •iaitiaiq oacill-copaa. Diaitiaera -
abo .__ u 4i1ital-stor•1• acopea - are hetter 
Hit .. for ... _.. •••elo,...t -rlt bee••• t!tey 
atore ,,_.foca .. ta ... c• pcoc .. ,, ncall, _. 
~re cllia vaYafora .. ta. for iaataace, •- •­
_.la coataia faat-foarier-tuaefora proceHon to 
operate ia a 1paccne--.l19er _.... 

for acopea -•r 100 118a, tlle focu of tlle 
competitiOD ia price, _. low-coat mdeh are -iaa 
i•to tlle •rut ia force. ll11Cll ell• •- kiad of price 
c..,.titi- i• allalr.iaa ell• •rut for loaic a-lyaen, 
tll• otller iaat~t widely ..... to ..... 
sicroproceHor ayac-. Tiler• bub- little 
iaceati•• to paall aalyaer performaca •"°"• 100 llBa, 
a ,,. .. tllat auita -•t ai.cropmcueor ayetea 
.... 10,...c. lloveYer, ... eral c..,..ia• llue puall .. 
MJOll4 100 118a to ••t ell• reqai~ta of •J•C­
llaiaa builc witll today'• •'ftf fut aeittar-coupl .. -
lo&ic cllipa ulCI tlla parta -qiq froa tile ••ta10•' • 
Very lip-s,..• tauaratad Circuiu proar-. 

Laboratory iaatr-ta alao are .. ohiaa iato 
aultif...ctioa maiu Cllat •• ia t"-•l .. • •-ll TUI 
ayatceu. Aaother U.,Ortaat force for dt-p ia tit• 
applicatiorapacific IC. 4SlC duipiara llP• be .. 
Hio1 loaic auly•an aad otller c:oDY•tioaal 
i.utrameata to ••rifJ the fmactioaalitJ aad 
perfor.aac:e of prococypa cllipe. lut eillce cllat ia 
cualt•n- aDd ti•"'<'oa•-iaa, lli11t-.d loaic 
aaal11•r• are ••ol•iaa iato larpr, ... rear diaic•l 
aaalJ•i• 1y1u.a for .. valopiaa ASlC• aad 
.. 1tiproc•HOT •y•t-. And ell• aeed for 1oftvare 
c-lity from the laboracor,, tbrOllp factory aad 
field ceatias, ie beiaa addr••••• by • wariafy of t••t 
•Y•ta•, aa well .., bJ iaatr-ota buad oa ell• 
peraoaal c-pucar. • .. 

Laat aucUllD, lavlacc-Packard Co. raacb .. • 
1in1le-ltl0t baadvidcb of 250 Klls ia a aav di1iciaia1 
acopa Hriea, tba HPS4111. Other 1copa •kn• vill be 
bard put co keep up, bacaue1 the Palo Alto, 
Califorai,, coapaaJ ... eloped bipolar f111h co11Yart1r1 
chat •iaiciaa at l .. ,aa..,ta/a, 1•lli1111 ar1aaicle 
track-aad-tlold circuic•, aad a l-GRa aurfac1-acoa11cic­
•aY• oecillator. 

Aaochar laboracor1-i111tr-•c povarhou••· 
Takcroai• lac., of le••ercoa, Ora., puaned iu 
propriacarJ ch•raa-coupled-dawica tecbooloSJ into the 
-1ci1isa••pla-e-aecoad r .. ,.. CCD1 can capture 
feater ai111la-1boc cran1lent1 th .. coa., .. cl.oaal 
diaitiaera. 11ov .. er, tb•J do iacroduca a readout. ti• 
del•J wllar• fl••ll conv1rcer1 do oot. Tekcronia va11 
cal• ia cha di1iul ••al• in ice UOOO faai.lJ of 
1-GHa 1copa1, 11111.cb al10 include• aaaloa u.ica. tll••• 
ecopa• ••P•nd to 12 cltannela, vich I 1elactival1 
diepl•J•d - cvica •• ... , •• pr .. ioue 1cop••· 
Dtl•id White, th• taktroaia .. rll.etina .. napr for 



hboratoq iut~U, •aJ8 1ucb. iut~t• llaYe a 
bript fut..n in ASIC deftlo,..at -rtt ltecaue tlley 
cu be .... to tUll• CAE •mlati- _.b by feediaa 
back lli&ll-rnuluti- par-ttic _. pia-to-pill •­
•aau-u to comp.Ur•. 

Md9d functi-ality i• abo viaaiq comreru to 
disital .c:ar ... •copee. laceatly, Prim. Dau, a 
Saa Joef, California, .adtet raearcller, looked at tile 
ca.petitioa b•t:vfta ualoa ••• disital •cope•. lt 
fa_.. tllat, •ile aaalos •copu et ill oauell 
disitisera 2:1, tlleir -•l 1rovtll rate llu clviadle4 
to aoat 2 per c•t, -p&Rd vitll 26 ,.r Cftt for 
•isitiaen. Aaaloa •cope1 lane lli&ller r•l-tm 
b...,idtla at _, price/,.rfo-ce ln•l, _. t:t.y 
•n• tlle coat of flaall c:oawerter•, r-r•ias -riea, 
m4 otll•r llli11t-spee4 •isital circuiu. ht ltecauH 
di&itis•r• •tore v&Yeform data, tlleir ,.•r• caa look 
at vawfocm before triaar nenu, u -11 u after, 
aad caa c..,.r• •tora4 v&Y•form •• procaH tile 
u.-... u. 

Di&itiaer• are capable of 11-.i•& otller 
illet~u. •ucll u •pactrwa ••lf8•ra, off tlla tHt 
aqiaeer'a ltenclt. A •- portabl• -it, tlte 4094, fr­
licolet lut~t Corp., .. diaoa, Ilia., •• plus-in -..ia. to r• u 11•4vi4tha fr- 100 l[llz vitll 12-ltit 
raolutioa oa 11p to • .. 11i•alent badvidtll Cvitll 
rapatitin-iapot ._,liq) of 500 Ills at I biu. lt 
don apectiim .. 1,.ia _...._':II pncaaaiD1 at 5 Ills 
ud llu •iau for data coll•ctioa aad po•t-procaHill& 
aulyaia aoftvare. 

Motlier •isitiser tllat ccmpeta vitll •pactl'1a 
•ulyaen ia tlle 9400 froa t.Croy Corp., SpriDs 
Valley, •v Jorlt. ?Ilia -1tidl-el portable llu a 
lluilt-ia PrT procaaaor tllat diaplay• tie&- and 
fnq...-y..._.ia apectr.- aimdtaaeoiaaly. PFT 
rHolutioa ia l alls at 50 Illa ud, vitll repatiti•• 
iapuu, .. ui•alnt balMlvidtll ia U5 Illa. 

OD• •ip of tlle t~ ia tllat BP' a •- catalos 
c .. uina ao ... 1oa o•cilloecope• vbaUoe•er. lt 
.. clued iu aaalos mdela ob•olat• lut year -4 
replaced tllaa vitll coapetiti•elJ priced llid-raas• 
•isitis•r•. · 

lotlt Br aad Tektroab 11 .. e 1- to ...... er 
iaterfacH vitll mclottered froat paneh, ... , 
•u~tH fmctiooa, md _,.. that pop up oo tit• 
•creeft. Br'• .,..l• can 11191ta and di•play ... , complea 
•uur-u aut-tically, md IP NJ• ita 
colour-co-ordinated di•play• .... tlle ti .. uar• would 
1nerally •pead ••rtins out ••••focm ad .. a•ur•-t 
data. Taktroais offan m iafrare4 toucb •cnen OD 
the 11000 .. riH: point a finpr at a .... ran and 
para•t•n are diaplayed •11'-tically; tvealt a ltaob, 
aad tllat pare of tit• vaHfon •- 11p ia •ist. 

lut vitll the bulk of the •cope urltat etill ..adar 
100 Kia, .. jor producer• are al•o •tri•iDs to dri•• 
prica dow oa th•H producta. Philipa THt • 
K•••~rin1 lnatr .... nt• lnc., tll• Kahvab, Jew Jar••J, 
•ub•idiary of Philip• laternational IV, laat year 
challenpd t•lttroab ia tit• low-priced aaal.01 •cope 
aarltat vith 5o-tlla •urt aaalo1 •c:opH dHiped for 
uu production. The lll3050 c:on• $1,245 ud th• 
ftll055, with a dual ti•• b .... CHU $1,345. Philip• 
clai .. it• price• _.•rcut tltoaa of tektroois'• 
%200 .. riH by H -h •• U50. Aftd the ao-frilh 
•co,.• •de by liltueai llactroaic:a Corp. of Japan con 
nill hH: the 6G-Kls COG5060 lhu n tl,115. 

1h•t ltiod of ••lue et11ineeria1 i• al•o aoina on 
in the 101ic-anal1••r .. rltat, vher• 1rovth of only 
2 per cet1t to t207 aillioa i• expected tlti• year, 
compared with 9 per cant and U02 iaillicm laet year. 
for .... pla, Da•id llakaaora, •ice pra•idaot •t Arium 
Corp., eay• hi• ... aa-yaar-old Aaahaia, California, 
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COllpally llu c- ap fHt to rmk -1 tlte top fi•• ia 
..net Illar• ltecauH its lll.4100 Hric• prnida• 90 per 
cant of tit• f ... cc:ioaa •...,.d ia loaic aaal.,.er• at 
pricH r•sins f~ U,995 to U,150; llalf to a tbird 
tit• price of anal.,.•n vitlt all the bell• aad vlliatlH. 

lloraner, today'• lov-co•t mdela often 1i .. tlle 
•- lOIHlls perfocmnc:e .. tiainr ... lf8ia cll-•le 
u -•t of tbe more espeaai- mdala do. So to 
c...-t• in tit• laboratory urbt, tlte ludins 
c-.miH 11 ....... tllair 1ti11t-ead losic aaalJ8er• 
•-rtar • .._, otllu - faaturaa, IP md Talttroais 
aov offer •J9t• ped-ce malyaia, a 
•J8U-ptiaiaatioa aid. Abo, IP'• 2GO-ttla RP16ll 
HriH ltu ~ disitisiaracope ell-el• to -aaura 
electrical par-ten aad procaH tit• data. .&a4 •­
mite f~ Gould Iac. 'a Dais• • Tat SJ8t- Di•iaioa 
ualJ8• noi•• ursi•• aad coapara toler-•. Tile 
C..pertiDo, California, di•i•i- alao ltu a 5oo-tlllz 
uait, tlta l500, vitll a built-in ualoa c.._el tllat ia 
ai-• at •u,.rcoapotera. 

llorao•er, laboratorrq•lity loaic aaalyaen : .• ve 
raacbe4 tile pedo-ce tllat • ..,_. aeaicoacluctor 
UYicH .... ad. lotll Tntroais and Outl-k 
T•cll-lo17, Campbell, California, It .. • 2-Gla 
ucbia•• - ltip •-sit for tiaia& aulf8i• of 500-llls 
clli,.. Vitia input •-pli•s aiailu to tbat in 
di1itiaiD1 oscilloecopea, Outlook ruclla 100-p• 
rHolatioa in ita T-100 •cope. 

One raaaoa Hl•• of cODYntioaal iaatr-ta ltne 
been flattnins oat ia tllat today'• ow -ltifmctiOD 
iaatr .... au, •ucll u uaiYaraal coUDtara, ulta it leH 
aeceHary to build rack-aad-•taclt •J9ta- for bench 
wort. lo tllue new base•, llicroprocaaaor1 co-ordinate 
fllDctiona tbat u•ad to take a rack of iaatr-u aad 
an IE&l-481 bua coatroller. tit• aev breed of 
arbitrary vneform senerator, for one, i1 ••rt •-all 
to replace noiae 1enaratora, f.mctioa s••ratora, 
•-P &•Hraton, aacl tlle lilte, at frequenciH fr- de 
into tha rf raap. 

Sti-liaa and aaaly•ia iaai::r .... nu will be 
iatesratad, too. Jolla lattia, preaidat of v .. etelt 
Corp., Saa Diep, California, HH iaatr-•U that 
operate aa fr .. uency 1nerator• aad •pectr- aaalJ••n 
replacias tit• ...... 1 coabiaatioa of •-P , .. erator aad 
aetvork m&lJHr. lut do aot dieco..at cODYantional 
apectiim aaalyaen yet. Sala• are foracut to srov 
another 12 per cent, to $280 llillioa, tllia ,.ar, 
accordin1 to tll• !lectroaic• 1987 US aarltet report. 

l.aboratory-ia1tr1111D11t .. ker• alto are reapondia1 
to tit• werification raquir-nu of ASlCa aad 
aultiprocaaaor •J•te... To ta•t tlt .. e, llip-ead losic 
aaalyt•r• are aYolvios ioto disital aaaly•i• •J•t ... 
vitlt larp nmlbar• of •ti-1 ... aad aaalyai• cllaaoel•· 
The Atlu •Jet• froa Dolcll Losic lHtr-u lac:., 
San Joee, California, expaada to 192 chaaaela, and aa 
... , H 64 c:haaaeh c:aa aa&lJ•• at 300 KKa. Aad 
Taktranis' • DWHt DAS 9200 run• ai:: ratH fro• 20 Ills 
oa 540 chaaa•h to 2 GBs oa 160 c:baaaeh, aad it caa h••• aa ... , aa l ,001 •ti-lua c:hana•l•· 

lecentlJ, too, •evaral nav ... u 4?1 •J•ta• 
dedicated to ASlC •arific:atio• hne borr-d 
tachllOlOIJ h- loaic aaalyHn. Altha..p ATl•lika 
ASlC warifiar• are coo bi& to fit OD a bench, they ara 
datipaad to be u••• by the .... ••sinHr• ..eio da••lop 
ASlC. ud to tan prototype chip• vitlt the •- tHt 
pattero• aad weci::or• •• th• et11ine•r•' CAI •J•ta ... 
for in•taace, Kil .. •l tachaolo17 lnc., trYi .. , 
Califoroia, build• an AllC ••riflar arouad a loaic 
an•lJ••r and a hiah••petd bit••lica bipolar 
proc•••or. ?ha Topaa 1ari•• Ila• 211 pin•, aad it• 
ta•t chanael• -ltiplas froa 25 to 100 KK1. A nav 
fila-coDYar•icm packaa• allow• ta•t •oft~are co be 
ahared bJ CA&, AllC ••rifiar, •nd Lars- IC tc•ter1. 



la -tiler •-10,....c:. •putted by the •ed for 
aoftvan c-ality. boud tester• Clllce •- oal1 Oil 

the facco~ n-r •r• aoiac iatD laboratori.e• -· 011t 
iato fiold-aonice 41epou. for ·-•l•. n ... 
receatly iatr~ced tile 9010. a proer~blo teater 
that ia -ll•r tll• -t locic • .i,..n. nae 9010 
operata• •itll ia-circ11it •-latDn or maiat11re 
bed-of--illl tat head• md - daipe4 for 
trlMtleabootiq boarda rojectn bJ larp board 
t•tera ... ,. •ao en,., _,or of n ... ·• 
-afact11ri.q _ ....... •rbti.q cr-p. ht, he ..... 
it is alllo boio& -" ia t•oratoria, ••re board ••i.aaor• caa proer- it tor• clehcaiaa r.uu, 
tll• pas i:M ,a.er- • to trcl9leallootia1 
tadl•iciau ia tile factory a•d ia tile fidd. 

Motller fut; ... lopiq trnd that ia dlm1U.C 
the face of tho laborator,-iaatr-t -ri• ia tile 
pore.al -P11tar. 1lte l9l hnoaal c-,..ur _. die 
flood of •- ia•tr-u tbat i•tarface witll it let 
•er• talte •••tap of botll tile eatra procaaiq 
po.er of tile PC family ... all dto a1iaeeriq aad 
tat aofar.n •-.io,.. for it. lecopiaiaa a!!!!. 
aCCO!Pli, tile lutitota of llactr•ica -' llactrical 
lllaiaoor• llaa aot ., ~tt- to atndardiae tile fC 
11,., tile PC-A.T ..,., ... llOS, tile 11 .. ic iap11t/oot .. t 
ape- for _,..ten •iaa latal Corp.'• 80216 16-bit 
aad 80316 J2-bit iaicropracaHon. Cbpr~ted frcm 
lloctrmica, 5 feltnary 1917, pp .IS-93, copyript 
1917, lid!nrlill lac., all rialata ruoned) 

Tile a- ia c-puter-aided doaip (CAD), q far 
aa cll..ical ea1ianra are coaceraed, i• tbat, •• tile 
naihllh bardvan aou - ,...rf11l -· la• 
•..-aaiYe <a• tlla •re widely ued), aoftware firm 
keep Mkia& proarn• ia tile •-eio.-nt of iau1rated 
pecltap• for Cb.la. TboJ are also uteni•c tlleir 
praar- iato aodl a- areu aa l-D duip. 

CAD aoftware daipera are accut-• to apo.tia1 
of tile P11r•l1 -captual doaipa or a'-alatioaa aa tho 
"fr•t eiul" of CAD. A.t c:bia .ad, aw procaa 
flovalleeta are created aad teated for proce•• 
chniatry, _. naru -4 .... bal•c••· la atepviao 
fa ... ioa, CAD packapa tllea ••• uta to draftiac 
pac1ta1 .. tbat 1eaenta pipia1 aad iaat~tatioa 
tiia1r•• ( PlDa), fabricatim ia-tric• -• .qai,_.t 
aisia1 1 aacl fr• there to actual coaatructioa or 
fabricatioa blaepriau - tlaa "ba.-Jt ea4" of CAD. 

Aloa1 tba way, .. uriala/i...,e:ttor,-orderiac 
proar- cm nah•t• a •••ip to apecifJ the a.-or 
aad type of· ~pe•, •al••, reactor• aacl other 
aqui,...t, 14cl raa capital-coat a-tioaa of '-"-· 
l.inkia1 tbu •ell- i• the !a1iaaoria1 DatalaH 
11-ae-t Sfat• (IDMS), -ti.er aoftvare ,_cUI• 
tbat accept• praar- iaputa (or direct lapata fr• 
daip ft&iaeora), atoru Cha flat.a aad cr ... •it• Ciano 
to tbo aast praar-. 

la cb .. ical ea1iaoeria1 applicatiClll•, pro1ra ... 
iacaaratioa -1• elimiaata costly aacl error-prme 
reka1ia1 of dace by h_., acl would frH the 
ea1iaaeu' ti• to perfon1 -• delis• r.aa aad 
checkia1 of cleaipa. 

lata1ntioa, how .. ar, ii aot quite here ,.t for 
Cb.la. Oa tho other haad, ia elactroaic ea1iaeeria1. 
vhara iau1ratad circuit• or priatad-circuit board• 
are ... aratad, or •cll .. ical ••1inHri111, wllere •tah 
or oebar .. tariala ara fabricated iato auch a11a,.1 .. 
airplaae wiap or eutomobila craakahafta, chia 
iataancioa ia farther aloa1, p•obably bocauae than 
are iaora aa1ineer1 at work in Choa• fielda, aa• 
becauaa cha application• are of a .,,.. aped.fie aatuH. 

ror .... ,1., a c .. p...., cellad Structural Dynaeica 
hHarch Corp. (Millard, Ohio) - ona of .. a7 uiatin1 
•ndOC'• I.a iu Hald - ••1• i.t alnacly hH 2,000 ua•r• 
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for ita 1-0W, • ~rcial pacltap for ..u-ical 
deaip mat dclu solid mdeliac, static ..a d,...ic 
atrn• -11aia, ... auc:-u• draftiac. n.. oet,.t c- .., .. be cr ... ferred ta -ical-c-tnlle4 
eilliq .. chiau for fallricati-. ly c..,aria•, 
51-latioa Scieac•• lllu a •er llaaa of !00 for • 
elaltorata aimalator •J9t&e call•• noass ... idl -t 
be c•t-ized to iateanta witla clnftia& or 
aqui,...t-i..., .. c:oq prosr-•. 

la cllmcal-procoH deaip, tlaaro an_, •n 
ty ... of daip prolll-; tlla ..Ut ia •t eaaily 
cbaractariaed fnm tile poiat of •i.v of • prop--
•ndor. •ar&o. -.aaiH i. .............. ,_.u 
parta of pr-•a-4e•ip CAD syac:a.a • ..,. an•­
-'tiq to liak tlM wc .. t of tllair ,roar- to 
otber ia,..u. Eacape for a few cu .. , aocll fallJ 
iata1ratad pr01r-• an aoc -rcial11 a•ailalJla. 

Olla iac:a1ratad prosr- oa tile -rltot is 
Daai.,....tar - • pocllap from a....t.aro Corp. 
(llDout.oa) that coataiaa ....,.lariaed proer- tllat 
perform - ... i.aeoriaa 4lr•iap; it ~ oa •ariom 
miaicoapatare, aocll u Di1ital ~U,...t Corp.• a 
-.x/6100. a.atllor a__,le ia ~CAO fnm CIMDI 
(llouatDll) - a diwiaioa of lkCrmrllill, l.c. 11aia 
pmcr- cOOlbiau a FnKoaa am.1.ator u-11 imo­
aa KicroCIRSS) witll -4~ioaal draftiq. •oe dte 
draftia1 ia liiai* to ,_... n..-..u ... die 
aU.lator ia primarily iata111ied for diatillatiae ... 
lleat-oacb..,• •nlicati.... cmt-C&D r.a oa tile fC 
~T fr• lM (A.r..- • ..., Tort) acl adaor comfOtiltle 
.._.,are. 

I.at •-r, c:o.ll•tioa lqi-ri.q, lac. 
(Stamford, C-.ctic•t> a•-ced tlaat it wq joiaiac 
farca witb lC! (~) aad Dake rover Ca. 
(Qaarlotca, l.C.) to ca-rcializa •~• 38 ... 
Iao1ea, a pair of tri•~U..l pncaarpl-t ... ip 
prosr .... • ori1iaated •Y let. 

Caatral to tile pouacial iar:acratioa of tile 
•ario11a CAD proar- is Clio !DlllS coacapt. Datallaae 
proer-• are a-1 tlll• -•t •H•tial computer 
applicatiCllla procr-. -• ia .,..•cyc:biac rr­
airliaa raer,...tioa .,.ca.a to fll79ical-propart1 
coapilatioaa. 

llovrtar, 1eaeral-buiaua datallue a79ca. are 
oat vall aaitod to n1iaeoria1 applicati .... beca•• 
tbe typa• of ••1iaHria1 data are -11. •r• 
c-plea •••• 

Prodabu, .. ID•S •rut llJ Proa79Tacll, lac., 
( rlort>aa Park, law Janey) i• liar i•ed fr- work c:bat 
.... beea pia1 oa for owor a wca• at ea.ICntrc, • 
raaaarcb or1•isatioa ia ea.llrid1c, la1l.... It baa 
lleaa iate1raud (io a teat Hraio.s) witll tile PIO<ZSS 
•i-lator of Si-latioa Scieacea, u wall u witb tba 
A.ape1l aiaulator ~f A.apaa Techaoloa, lac. (C.-riclp, 
MaH.). Pater Viacer, pruidaat of Proa1aTecb, lac., 
aaya tbat it ia already ia ... at ... oral .. jor 
patrol- aacl cllaaical coepaaiu, •• r,.. o• 1111 •• 
DCC-typa aiaicoepuura. 

Aaother IDMS effort ia alrudy uador •aJ at tba 
Coater for Coeputer Aided Procua la1iaaeria1 at 
Vuhia1toa Uaiweraity (St. Louia). Tbi.a caatn ia 
apoaaorad by tho OI .. tioaal Scioace ro .... tioa aa4 a 
1rovia1 aimller of iadllatrial clieata. Oporatia1 
throulh a compaay called !OS Corp. (St. Louia), tha 
cntra hu c-rciali.aad aa &o811 called c.•re, plua 
related aofcvara. 

4 couple of 1••r• ap>, •• the por•oa•l Coef'Uter 
waa 1Mi1iaaia1 co .aka n impact oa n1iaaeri.a1, -ch 
debata caatend on vhachar ic could ••fl' be coaai .. rad 
powerful ........ for ... .,,,-duty CPI c09puCcr-•idad 
dHip. To a larp Hteac, the contrOYcray hu died 
•-· p.rtly becauH the coapuci.a1 power of PCa 11 .. 
riaea 1ullacantially, eapccially aft•r the iatroductioa 
of Che PC AT fr• IM. tho •cilia• hH bHn bou1ta bJ 



~-- •f 4-ip. pnject - .,.ro=ti- -.u...n. 
t• •- _, •uf- ,_,.. ... .,. a nawlt, _, 
•f tlM fir99 tlaat .... .._,.,... C&lt ,.a .... ia 
•iatr- • aiaic...-t• -i~u 111 .... -
·~ dleir ,c.sr- ta tllle fC. fw e-.l•, 
Siaalati- Sci-•' IWKSSS r- • tllla AT/l70 <-
,...r .... ,,...i• ef die AT); _. .._ip 11/K, fnm 
a .... - ~ - ~-a. 

1,,_ "• ..-iuti- Wen iat_i.,. CID 
.,.raci- are c.arriH ..c fnit-tlf .. ,.... - tlll• 
aiaic...-tn er ·.....-i• - -n:ialiaft. 
•--r• ef tllia .. u.--c i_l ... ml, laterll'atla 
( lmUwilla, Ala.; tlae •JW'- •• Di&ital .. U,...t 
c_,.can), ca Cal• (S-ta Clara, Califerai&), •ll• 
C:..,.ter c:.r.-atm <a..i.af_., .... >. 
C:..,.terwiaW. Cerp. ( ... fer41, ..... ), -.1"-
<••&nee, Iii.ms-). ••Prime C:..,.ter <•cia, ..... ). 

A primay •utiacti- .. c.eea die Iii.en _. t111e 
aiai i• tlll• lattar' • •• ef J:Z-ltit caatral •CS9fnC••- cllli .. ; _,re. .. liaiite41 It• 16 Ilic. 
u tlae ...Lael •iae ef a clllmlt ef .. ta tlaat ua .. 
,ncee ... at _, si- -c. kt tlllu •iatiacti- i• 
eqoeun ta r-. .. tlll• wW.lr lllera1..,. iacnmcti­
•f - ... tc-cr .. •cllliaa -ta. latel Cnp ••• -
IOJ• acnpr-Her ...... a ralitf, lite IOJ• ia 
a JHit mcn,mc•••· _. ia tllle latat ut-iaa 
of tllle mcr-.r-Her ia tllla eri&iJtal fC - tllle IOU 
en.. Aldleqll ml itaelf ia &i•ias - u..tic.ati• ef 
11- •- tlll• •• lauWue •r 1te nailula, it Ilea 
"- re,_te41 tllat latel ia offeriq die dlip to fC 
-.&ct1tt••· ... mat ~ Corp. c .... roa) .;. • 
l••ias .-u •f ml_,atiltle fCa - i8 •lnMJ 
dnelopiaa a.ell a •ciliaa .... 

f:aaerallJ, re. -· limu.I to, at ... ,, • 
raaolllli• of "O l J50 pictere •1-u (pisala - tlla •ca • tllla •er- tllat ... •P • U.sa). ...t 
aiaillun 1raca. Ian• 1,024 l 1,02.,..i•l •er ..... 
•iclll offer a •ell kttar •uplay of IClle imqe. 

0.a aoftvan rcosr- t:llat ia .. P'•tlJ ---· 
tlle etilitJ of IC• for •ai-iaa CAD i• Aacoc ... 
f,_ Aato41 .. lr., i.e. CS.••lito, C.liforaia). Al~ 
aot tailor .. to dlmcal •ai-ria11 •nlicati-, 
Aatoca41'• fla•iltilitf _. ,_er 119" •• it • lu•ias 
••ai-iaa l'C pacbp, •itlll 50,000 •ita alru4J ia 
operati• ia clla OS. 

lac. .. it u • fC ;orasr- to IJa -• •• 
loa-co1t PC•, AotocU i• .. ,.cially •••f•l for ... 11 
camp•ia. a.. •-pl• u ....... i,...t _. 
Coatrol1, lac. (lat Srrac••· ..,, Tork), • 
foar-yaar-o1' ••"liar of can .. vatar- aa41 v .. tevatar 
tr .. c.aat •ratem. 

At praa•t, Autoca• .... oalJ cvo-.i-i•al (or 
•imllar•d tllrn-dimaato.al) •r•iap, altlaoap tiler• 
ia talk of a tra• l-D •J8taa ia tll• work•. Aaotllar 
c..,..f, C..trlk, ii alr ... r oa tba •rkatplaca with • 
l-D 11.c- c•ll•• Pl•t*Trak, tailor .. to 
procaH-i.-.try a .. Mcla•ical dr•iap •••• 
(Clleeical la1iaaari9 1 l S.pu•ar 1916, ,,. l4-l7) 

w. cuuuna IDUC'ATto• 

At th• ... ti .. a• allucationali•t• •r• puttin1 
, • .., .. •8flta•i• oa tha t•acllina of b .. ic 1kilh at 
•cllool, • .., inf-tioa tedlnolo1i•• •n aaki•a r.Mlir 
pr•••ce incr•••illaly f•lt in th• cl•••rooa. OlCD'• 
C..tn for "41catioaal a. .. arcll •• lnnonti• 
racantly brouatit to .. th•r sa•ar ... ntal policy-..ker• 
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... ••iAtr r"urcller1 to •i•- tile u.- rai• .. bf 
tllla• ...,.1.,...u. y 

la a .orl41 af c-.taat ... accelaratia& c ....... 
cllilun u -u .. a41elu are Hf&Ct .. to l•ar11 _. 
ralaara, to traia _. ratraia tllr..P-t tllair liwa. 
•- •4 ... ,_.. tllla tllrao la (na<li.as, witiac, 
'rilt:Matic), tlllat aataila ..-..Ciq irater effort to 
tllla tuclliq of 1.-calln "'-i••r-odar ltllialtiaa 
•killa•, er ·-tacopiti- 1ki111•, ellliclll aipifr tile 
.-r of r--ias. tile uility to ... 1,. .... 
,,.1:11au., _. tllla -pacitJ fw critical tlli•i.as. 
pnlt1-ao1"ia& .... -icati•. Vllil• tlleae •kill• 
.._ of C11CW• b- ~t iaif.licitlr ia tllle poat. 
tlaeJ "-• .-- r_i,,.. tile attaati. ltllay ... _.,.. 

•ferteaataly, tlla raoarcu _. akilla fer mat 
•wt of teaclliaa •• •t to M f.-.1 ia all 1cllloola 
..,. ia all taacllan. At tile •- tiaa, fallia& 1cllool 
rolla, u a raawlt of '6ecliaiaa birtll rata, comm4 
vitlll a -n to liait ,..lie eqi&Mitera, 11•• ln 
_, p,,__.u to c.rllt •tlaya - ""9cati• aiaca 
tllle m ... la of dae 1'708. Sclloola ia a11 Cl&CD 
-uiea are Mi."11 uk .. to .. -r• ... -r• •il• 
dleir raewn:u ••Mias rat~. ,.. -
iaformti- tacla-lesi•• •r lllelp t• fill tlaat a•P if 
dleJ cm...._ die affmcti-• •f uacllera _. 
focilitata tllla i .. raiaa pncaae. 

t1MI •••ilalltility of •...-clll•par caap1tatioaal 
,.._Ilea die pot•tial to .. j•t t:llat, prwi ... ltllat 
Ciiio uar llaa a cloar _.nta.liaa of wllat Ila vau 
llu -..cu to •· Up to -· camp.tan ia •clloola II•• 1Jeaa ... -tly to -1au a •uiatr of teadaiq 
practica. kt -t •caaarily die -t u..oruat 
-· lllo taaclller'• _, ••lealalo role i~ to coacll, 
criticiaa _. -••p, kt Rell actiYiti•• •• had 
to da•criloe vitll preci1ioe .... ll•ca •ifficalt to 
•imllata, H •til recaatlJ tllay la•• taada4 to 1Ja 
•&l•ta• bf aclacatioaal aoftvua .... lopara. 

Coui•nlltl• proarn• u - IJeiaa aa• ia 
_..arn_.iaa tlll8 lcaniaa _. ltllialti.as proca1H. 
P•yclloloaiac., c..,.car aciaatina •• ,.cialuu ia 
artificial iatallipaca, liaa-ilta ... pllil011opller• 
11 .... c•trilNu.1 to tile cruti.oa of a 1ci- for 
•tari•a. ••nua•i•a ••• iaif.ra.iaa tll• n.car.ioaal 
prac••· llli.a copitiY• 1ci.eaca i.• kaiai.aa to 
atml•ta tllla 41awal.,...t of iatallipat C09i"ltar 
IJ8la98 ii.at cu uaiat die leaniaa pracHI bJ 
iataractiaa diractlJ vitla et .... c. • u ~i•U..l 
!Jui.a. 

Siailarl7, tac:llaiq11H are baia& deHlopad to 
..... , tlle roactioaa aliciud 1tJ c..,.t.r1 in tlaa 
clH1rooa ••• tll•ir actNL affacu. If taac~iaa 
.. t11ot1. caa ba ••lY••• 1uffici.ntlJ to d .. alop 
computer proar-• tllat reproduce, ••• partially, 
tlll• beaYiour of aoo• h- caacllan. tllaa c-..r.•n 
coald be u• .. not oalJ for teachiaa pupil• bat al10 
for trainina t•ach•r•. thi• pot•tial lhould ba 
particularl1 •ttracti•• to1 tll08~ cou.1tria• tlbicll faca 
teacller lhorr.aa•• or ....... tuc•iaa c•\'J• ••ri•• 
1ipificutly ia c..,.taace. 

Oaa of tlaa aain f•ctor• 41ateranina tb• diffu•io• 
'"'• of c•purar it•chaolo&J at botlll tlll• locd •• 
utiowal laYal i• tha parcai.Y .. co1c-affacti••••• of tll••• tooh. Vbil• hardware coat• haY• d•craa1ed 
conaiderolbly, tllH• of qualitr ••ucotional 1oftvar• 
r-in hip, but c..,uten can oalJ ba ruliuicallJ 
••• fairly •••luata• if 1tucli•• ia 1chool• ""•r• 

!/ tnfo,..tion Technolo1ie1 and la•ic Learning: 
a.ading, writing, Scienc• aftd 11ar.i\e .. clc1, dtCIS, 
Pari•, to be puhliahad. 



me •critical -·· of caafllt•r-tt--4 leanillc ( CIL) 
It•• It- nac:M4. ia te~ of acceu tm f- tll• • ..-.u to die ~·ip.lat. awail•ility of 
aPfftpciate Mftvwe _. ti.a ..-er of ceaoen 
tr.U.. to •• cempecen. l/ Sl8Cll Kllooh are •till 
die •-.Ci• to ti.• ni.. -

eo..& •6-catiaul softwue -t i.. i._tifie4 -4 
"--tee, .... it -t M ..._traq<I &H eval-ca<l 
ia real •dlool Mctiap. Too oft• e<lacati_.l 
'-•ti•• are tHte<I i• •i4eal• cOOlliti- • •idl 
tlae rUI< ti.at me:r _., fail .._ anlia4 ia -
or4i.ary aclaool ...,ir_.t. 

C..,.cen c- It• of ll'fft ..,.,, bl adloolcltilu• 
'*• it - to lurU.s tla• cloaelrnhta4 ••ic 
•ilia of na<liq-' eritUic. ..,... tllat. tile 
ac.4eat ca -ifoalace aci•tific -ti_. .... lil«k -. 
Ilia ua-au rid& aimslac.4 •-•ln. • ca 
,rn•t 1raflaic a-riaa of Ilia nutmeat of 
•dlaatical ~1- -4 4iK•• die r•oalu vitla 
teacla«a -' r.u- acm..u iuce .. of •W.ly t»eiq 
eoH •car • ia ripe w --.. 

._ it c- to die na<liJs pnc••, •• 
pOHillla appnacli ia to try ... •welop --18 ltlaat 
co9i8e c_.pu of copitiwe aciaace rida upecu of 
tile ia4iwi4..i eoaclaiq .e11ot. &a lore• _. ant.a 
uplai ... : '"TM tr .. iti-1 C9rl'i.C1al• lula tataded to 
wiav die rea<liaia pnc:na .. d&e ac~ti- of 
4bcreta •iu of iafo~ti- aaoi di• -•tary of 
apecifie<I. oft ..... _., ailb nu..- to a4• .., 
ED • •ole. C-er .. ly • 1•iM ia adaia•-t .... by 
dloae •ill& ~l-olwia1 -' aim&lati• soficvare 
•USP•t r_pt .. luiaa tla• r••i•1 proca•• u 
n-y vitla copiti•• .. proltl..-.olwia1 
etracesi••·" l./ lt tit• •- poHible dlat 
_,.cue c-14 ltelp diil4r• l•ara tor ... tltroup 
tile ... of iata&Tate4 aoftwara, •itko4i.c/c..,.ct 
•uc tec:Molau •• ,..c11 rapcHmcti.Ga -• recopitioo, 
.. c-rtiaa .. , -1ti-..4ia -icati•. 

Clt•1u are _,., ia tlaa w:r diildr• -
taqlat to trrita. •iaca littla act .. l iutractioa • 
Ciiia •*i•~n place :a -t •choob c-...c •• 
llow a -• • Pcrap ia .-y O&CD cotatri••>. 
StMi•• of tit• .ritiaa procau ltP• •It- ttaac tit• 
liaeu _..., - pr.-wite, -ice aa4 rewrite - 4oa 
aot connpOll4 to reality. ?lie witi•I procH• i• 
nc.rei,,., ia fact; tllen b ao •tnipt line fr­
coacepti• to C09Jletioa. lt i• compo•" of fiH 
•ta1 .. i c-i•ia1 tile iclea; oraaauias -·· 
thoupu: c-.o•ia1; .. iti•1 uul rnuia1 tb• 
tau; _.. obtaiaiac faaolback oa tit• re•ult. Several 
Hft•er• proar-• llawe lt•n .. eipe<I to laelp vitlt 
tit ... 4iffar•t •i:a1a of die procau •• avaihlll• 
aHU•-ta of their ... .r.1 .... ue aacoora1i•I· 
Iafonatioa taclaaolo1in •Y alao Ila more •idaly 
anlicaltle ia tit• c:ottceat of witi~1 iutrucci«. t.y 
dfordias •• eRYir-t• for c-icatioH. •ucb 
H elactr•ic .. u •Y•te• vllicla ..-1. Cb• a:·•da•t 
to a44raa a l•rse. real •••iaaca. 

Computer tadlaoloay ia alra ... 1 proorias •ory 
helpful ia CJaa taachial .. , leuaia1 of •cieacific 
... tacbaolo1ial cC111Capt1. A areac a881bar of 4drill 
•• practice .. proar-• eabc i• pltyeica. eartlt 
IC ince, tacllaololJ, cbetlinry, ecololJ, I» iolo11 •• 
•4iciM, but 11ow •- mr• aoplaiaticata4 aoftvare i• 

1/ .. v Iaf-tion Tachaolo1i .. : A a.allea1• 
for &luutioa, Oidi, rad.a, l9A. 

2/ r. llortOft •• 'I. leata, l'"'Hti.pdoa of !Cha 
t.pacc of Computer tHtructioa °" 11-11ury 
St!ld•u' leadia1 Ach i.n•-C, Uuc.t iona l 
Taynolog, IA&l-4 Catie, M.J., l9i6. 
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a.,.nia& '*iclt cle•eloP9 ltipar •kilb ia tit• 
etiaclec. tltia •Y be of tlM pral-1..-sobia& typo. of 
.eaicla tllan are i:aterati .. e.,...l•• i• tile fiel .. of 
cbeaucry (aaclt u for calcelatia1 tit• • .-.r of 
ar- releHe4 i• a ructioa) ... .edl•iu (for 
calcalatia1 •pee4• •• -ala after • iapact. for 
e.,...le). Or tltey -y ••tail tit• ... of databuu 
_. •- all •i-lecioa for .._.tratiaa 4aa1er­
Cia cltemietry) or ;..,. .. ule • .,.riuau (auclur 
necti-. dae _,of projectiln • 1_. or ia 
a sraYitati••l fiel4. for ia.caace). 

llatlt-tice cu be bar4 to 1rup for tile ••:r 
•t..._U wllo Lict tlae ce,.city 1.or losical tltiatiq 
_. ...-Cti•• r-oau.a. In• too titer• are a a.-.r 
of eoftvare Pl"Oll"-• ti.at caa llelp. atartiq vitla 
4rill _. practice .-an- for tuc1tia1 .i-tary 
arid&mtic u4 l'•lilll llf' to Ctatorial, emlatioa aa4 
eitploratioa rrosr-•· Ia tit• ··- 6atun. 
•rr••llftt n4 1rapllica proar-• could lie ia 
aitt-i•• •• ia 1dloot.. Aa ia eci-• ••ject•, a 
ltaic cult of Ca.fUten co11?.4 be to .. tact uut 
malyae .ca:l•u' uron md aiacoacepti.a. tltu 
4iapo8t:ic ca,.llility co•l• lie Hpecially ueftal for 
llotlt cuclter• aad copitiw• aci•tiata • 

M ianca,..le coecl•ioa caa be •r- fr• 
e-1aiaa ltla• role met iaf-ti• tadmoloU co111d 
play i• teacbias lluic etilh ... i• ntter 
_..ereuadia& tit• uaociat .. capiti- pnce .... : it 
•ece•••ril:r i..,olYn a ha4-tal r-ana•at of 
ai• _. ,. .. aoaical •tllotla. Illa• c_,..cen an 
iatrllllace4 iato tit• etlocatioaal •:ratea i• •11ffici .. t • .-.n _. vitla tit• •ppropriata software, they cu 
..U a •.ior coacri.b11toa to tit• afficieacy uut 
effectiY•u• of tucbia&. '-ner, tlaey 4o aot 
-•ulactur• k-ladp, tltey ca-ot f111ly •llflaia 
tlaiap _. tlaq c-t •ti•at• ia aa _.uria1 
-u. Tiiey c-ot replace tile taadaer aor 
•••titata for pen098l iataracti•. tlbicla ia tile 
•H•ce of tit• e<lucatioeal p-rocH•. they are •roly 
tool• tbac ca• be otili&eol to acltina a •uiety of 
effect• -4 objecti••· 

ladical policiH ud anroeclla •:r be aftde4 to 
4erift tile full •-fit from coaputer tac:llDololJ. lt 
lau to be •ccaptad t.y tlaa taachua1 force. AlloYa dl. 
ic baa to be iatroducad • a Hfficieac: ecal• to ulle 
a aipificut i.,.cc. If ool:r • balf-llearted •~fore: 
ia •do bee••• of • -illiapaa to prOYi .. tile 
•ece•••r:r r•oarcea. tltea tit• rault, if aa1, vill be 
of .. r1iaal •-fit aad could poHi.ltly lud to 
frwtntioa if 11ot 011tript njectioa oa Che pert of 
tile pupil. While a few ecboola b.ne aC4uir .. 
auffici.eat har.,ara ••4 •oftvare to U.,rOYe Chair 
ta•chi•I aa4 la8'1'11i .. proc .. eee, the l••r•l 
•ituatioo ia OlCD aduc:atioaal •J•ta• ii .cill oaa of 
li•ite4 ia,,.•c-nt ia iaf-tioa tadlllololJ. <2!.,£! 
Ob•aner. Occobar 1917, pp. 2l-2S) 

laformtioa cachnolog for th• di1a1Jln 

Iafor•tioa techaololJ hu oaly jun be1ua to 
•cratch tba eurface of tlllat caa be dona to help 
atu .. ac• vith dieabi.lici•• to •tudy. catl'T, cba 
Coaceraa4 Kicro• i• lducac:ioll ... Traiaiaa project, 
vu Ht up ia 1914 to avHd 1r•u to purchue 
•icrocoaput•r•, aoaitor aeeda, creet• • reeourca .ad 
ioforaatioa bank aad iacr• .. • av•unH• of tba aav 
cacllaolo1iH' pocaatial for diHbled tt11denu. A 
••i.aar vaa cold about epacid lr.eyttoarda vith fevar 
lr.ay1 tlllich aalla opor•tioa ea•i•r for etu4ante vich 
aware phy•ica• di•ability aad about aofcv•re, ecill 
ac aa Hrly a1• of dnalo,...c, viii ell ..... cite 
equi.Hlnt of •P9•• nitia1 - tal .. -lika codu, euch 
•• IL for ball0011. Titer• ie •lraady • •icroproceaaor 
1paech racopiitioa dnica vllicll tr .. elat•• the vord• 
of ell• profoua4ly •••f iato videly incalli1i.bla 

I 



,,_ell, ad iacreH•d c-trol of coaput•r• by apeecll 
for tile •iaully ll_.icapped i• becoaia& anilable. th•• i• • iatearatecl C091"1tias ea•ir-at for tile 
blind; tile operator mter• teat ia th• uaal -•r 
to prolluc. larp priat lraill• or •peecll. llitll tile 
'IOice recopitiGD -..i,_.t •poll.• pbruea caa be 
.... to •elect proar- fmcti-8 or iaput teat. A 
doc-t reader accepu a mtire pap of teat •ich 
caa be edited •cl output u •peecb or lraille. It 
-•• a ea.plate •Pftcll 119taa ia aow nailable witla 
• •lUiitecl 'IOcaltlllary. tile latiGDal l..reH for 
llaadicappe4 St•deau hope• to help people throup it• 
aapaip to h.,,. a-r•teed fandina for ~icatioa 
aiu for 1tllder.u with •pecial educatioaal a..U • a 
prOYiaiGD •icll ia ••C:-tic ia other lurope• 
COODtrie•. (tile Ti•• U11>catioaal S..JPl-at. 
l April 1917, p. 37) (1apriated ia lbcroc•eten 
•• llicroproceHon, lriti•lll Deputy lip c-i.Hioa, 
lriti•h Coacil Di•iaioa, ~y) 

lly decicliq to ractinte the four-year-old 
•taf-tica for 1J.1• (Ipr) proar-. the lliaiater 
for latioaal u.catioa hu jaat ·--ca• hia 
iatmtioe to redefine the iaforaatica traiaia1 
prOlrided ia 1cllooh by Htaltli1hia1 ... co.itiaed 
licmcu, ai•• •ialy at aiclia1 die Hftvare 
iadaatry. 

tile teacllia1 utabli..._.u vill be able to 
purchue 1oftware at reduced price• aacl the 
educatioaal 1oftvan iacl•try will be mtiYatecl bf 
thia aev type of liceace. The 1pecial purchuia1 
procedure will cOllliat ia the lducati- Miai•try 
ltUJia& tile ripu for tvo ,.an' uae of tile •oftware 
aacl peyias a Iara• loap a.m upoa the 1ipature of the 
coatract. 

tile Miaiatry hu ear.an.cl rr 70 aillioa for tll• 
p•rchua of 1oftwara, 60 per caat of which llltoulcl 10 
to tuchia& utabli911Mnu ia orclar to help tha9 
purchua tha •oftwara proclucu of their choice. A 
fint wue of comiaecl licmca• for 22 aoftvare 
proclucu, •- of which ara direct c.,.,.titor•, llu 
bem aaptiatacl with the rrmcll or America 
publiahen. A 1ecoocl HriH will follow withia tba 
ae:&t fev -th•, paclia1 tha iaclicatioa by the 
teacher• of chair •paci fie need•. 

luicla• w•tia1 to craate a true eclucati-•l 
1oftware •rkat, the oltjecti•• i• to ••oicl aizia& 
topic•• It ia up to tha taacllen to raflact - tha 
uaa of iaforaatice ia tlla diffaraac. 1ubjacu, -Ir.• 
propo••l• ... ••lace. tlla 1oftvara •ich ba•t 1uit• 
their ..... 'llhila tha Miaiatry will siwa tha fiaal 
directbu ••cl clafiaa th• fr-rk of actioa. 

tha State, •ich rafuH• to lta a •oftwara 
-•ufact'-far, ha• •lraady la.-ched • coapetitioo for 
proara ... a acl ha• racai•ad JOO propoaala. 
Approsi•taly 30 ara azpactad to racai•• th• a1tioaal 
aclucatioaal label. (lullatia IIUIHS, llo. 147, 
11 Octobar 1917) 

n. SCW'DIAU 

IJnitacl llatiODI raceiYH coapuCar IOftWara to produca 
dOciieaat• ia lruile 

?ha Aaericaa lapacc ro ... clacion ... tha lacional 
hclaratioo of tha Iliad of tha u .. itad Stacaa of 
Allaric• ha•• donatad lreilla traa•latioa aoftw•r• to 
tha Unitad latioa• that will an1bla coaput•r• in tha 
United llati- ayn- to produca lrailla docuaanu in 
l111liah or loaanca laaau•ID•· 

- )l -

the 1oftvara accepts coeputar tatt files aad 
traetates the• iato lrailla char1cter1. A 1aall 
priatia& davica auat ba attach .. to the coeputer to 
produce docaaant• ia lrailla. lrailla ia ma amioaaad 
dot readiaa 1yatea used by aillioaa of bliacl para-• 
aroimd tha vorlcl. 

llarprat J. AaatH, Diractor-Gea1.ral of th• 
Uaitecl Hatioaa Office at 'lieaaa ad Bead of tha 
Ceatra for Social Developaaat aacl 8-aitariaa 
Affaira, •icll ia the &lobal focal point for tba 
Oaitad lati-• Decade of DiHltlecl Para-• 
(1913-1992), aaicl •thu doaati- of lraille 
traaalatioa aoftwara will allow Uaitacl latioa• ltoclia• 
aacl ors•iuti-• to tall.a the fint atepa ia 
prOYiclia& ltliacl peraoaa ar-d tha vorlcl witla aq11&l 
accaaa to their doc-tatioa. Oa bmalf of the 
Uaitad latiooa, I -1c1 like to thaak tlaa -.ricaa 
lapact ro.-clatioa _. tlaa lati-•l Fadaratioa of tlaa 
Iliad of th"- Uaitacl Stataa of Amarica for their ••ry 
seaaroua doaatioa.• 

The a.ericaa Iapact Fouaclatioa ia a pri••te, 
aoa-profit, charitaltl• oraaaiutioa i-olnd ia aa 
iataraatioaal iaitiati•a aaailaat avoidable 
cliauility, apouoracl by Uaita.: llatioaa asaaciaa. 
It• E:&acoti•• Director, 8arold Saiclar, aaid "u a 
blind peraoa ayaelf ad, aa aa adaiaiatrator of aa 
orpaisatioa tlbich ia coaceraecl witll Oaitecl latioa• 
project• to ayoid cliaaltility, I aa vary pla .. ecl that 
Oaitacl latioaa apaciaa vill aov h"a tha ability to 
procluce doc-au ia lrailla by coaputar. • 

The latioaal F.Uratioa of the Iliad ia tha 
olclut aad lar&Ht ors.aisatioa of bliad per•- ia 
the Uaitad Stataa with aifiliataa ia evary State aad 
OYar 50,000 aamiara. Tha Fadaratioa dewaloped tlae 
Braille traaalatioa aoftvara baias doaatacl. 
lteaaath Jarais.a, 1 .. cutiYD Director, aaicl "the 
Uaitad latioa1 ayataa, throup tha Uaitad latioaa 
Decade of Diaablecl Panoa1, ia hnia1 a aipificant 
affect - tlaa liYH of bliad paopla in dewalopia& 
couatriaa. It ia oaly ript that wa •llould do vllat 
ve ca to &i•a bliad peraoaa equal accaa to priatad 
doc-au which coataia policaa tlaat aay affect 
tbaa," (Uaited latioaa Inforaatioa Senica, 
21 October 1987) ---

Softvara for Iatel' a 316 

nie Intel 386 haa wall ••• trllly arri•ed aacl ao 
aicrocoaputar •aufact11rar wrth ita aalt haa failed 
to deYalop a 316 uchiaa. 

luc 386 1oftwara ia a diffaroat aacter; thara 
ia nry little purpoaa-vrittaa 316 tofcwara OD tha 
aarkac. Oae raa•OD, of co11ne, i1 thac aicrocoaputer 
toftwara ia aot vritcaa for procaaaort, but for 
opar1tia1 •1•taaa, 1acl thara i• hardly • ain&l• 
3116 oparacia1 eyataa available. !na till'• •• Ol2 
ia dHi1Md -ra for tha 216 tlaan Cha 316. 

What ia Cha 3116 pin& to do for aicrocoaputin1? 
ta it aaraly • 1oupad-up 216 Chat will driva eaiaciaa 
DOS productivity and sraphica proar-• nm 
bater; or i• it ; ... c another procH•or that vill 
allow aultiuaar •Y•ta .. to •teach mra uaara to a 
1in1la .. chiae1 

The en1var c1n lta fouad by looki111 et the efface 
of cha 316 on oparatin& •1•taaa rather than OD 
hardware 1ad 1pplicatiOD1 1oftv1ra. 

Ona int1raatin1 1noaal' i• th•t tha 3116 .. , do 
little for "s-oos, but auch for tha DOS .. rkat. tha 
raa1oa ia ralati•aly aiapla. A aove co OS2 vill 
require th•t "S-DOS 1pplic1tion• •r• aichaf 
•b•ndonad, or run undar DOI eaulacioa within Ol2. It 



ia likely Oat the .atket vill nfuae to abaaclOD iu 
DOS iawn ic-t. 

ht a aia1l• DOS applicatioa OD a 3ll6 •cbiae 
aakea little ••••· A bette'l' aolotioa -lei be DOS 
-1tica81tias; boat -.ltit&dias 052 c•DOt .Utitaa 
DOS. As Diaital IHu'l'da'• Paul lailey poiaca -t, 
•c-DOS 316 vill clo a -ell better job of -1tit••iaa 
DOS applicatiODa tb- 052 eYer rill, ltecauae 052 wa 
vritt• for tbe 216 aile C-DOIS 386 t•.. •••tag• 
of 386 faciliti••· • 

lhia ai•u the ir•ic possibility of a ecmario 
ia wbicla arcb-ri•al Digital laaurda proriclea tbe 
31H-• o .. ratiag apt• for lticroaoft' a 115-00S 
applicati.a. .ADytlaiag elae -1• be vutefol. 

Aa lerry rorrnt of iltoe -u. '"It is the 
media tllat deecribea tile 186 u a grapbica 
vorkatati• dri•er - but tlaet ia like tryiq to 
aboe-llona a Ponclae mgiaa iato a mai. • 

tile arri•al of tbe 116 co.id proricl• a 
......-ctecl lt-t for C-DOS oa tb• a...,.r-poverful 
316-tl ... cl atacl-aloa• re.. 

ht Wat of the -1ti•er o .. ratiaa eyace.e? 
Vlaat vill tbe 316 do for Dai&? Will it, for 0&111>l•. 
prwicle ti. fitYl pub to pnpel Uai& iaco fall 
warliet accept•cet 

Toay a.,_.a of laci.oocl tlaialta daat it vill, but 
tllat it •b-ltl aot It• 10. "For Oai&, • lie -•ta, 
•t1aa 116 ie a ao.-..eat - it ia juat -th•r cbip 
ca,-le of yet mn pncnaiaa ia a bater -•r. 

"lat it f1 ao more ,_erfal tba its 
c:09petiton; it wUl jaat be •re .ucceHfal ltecauaa 
of the ralatioalbip betvM• llll _. Iatal. 

'"Ou of tile firat •claiaa to r- Uni&," be 
eaplaiaa. •vu fr- Zilot r-iaa th• UOOl. Tlaia 
raa at 5.5 Illa, aad vu aa•tially a - llltyta 
•cbiaa, ltot it perform vitb ap to 16 uaera ltettar 
tb• M4J of tll• aev 116 _. 1168020 •cbiau. 

•1111ia perfor..ace baa relati••lJ little to do 
witb tlae power of tbe procaHor - wbicb lau had ..,1. 
power for •- ti.me - it bu more to tlo vitla tbe 
attaadaat arc:bitecture, tba ,,.., of tbe ltua, the 
tliaca aac1 I/O.,. For •-ple, the laaip 316/100 fr­
llatc- caa ia theory 1upporc: up to 100 ••ra. Thia 
u •• poaailtla lty U1iag atlditi•al 1168020 
procH•ora to laaatlla the I/0 f-.r the 16-uaar 
axpa1ioa ltoarcl1. 

lut - tlliag tllat laJ'l"cl agrau vicb i• tbat 
"the 116 vill hanaa the cleaiH of llS-OOS. It hu 
fas: coo -ch power for tlaa KS-DOI limtatioea'". 

Dupite the dleoratical irralCYaaca of the ll6, 
in practice it will hna •• uacloubtacl affact oa tha 
Uni& .. rl&et. "Va haYC to recognise," ••J• rorre1c, 
"that the ll6 ii a 1ub1taacial atap forvarcl - it will 
allow •chiaa1 co clo a lot -• thaa CYar ltefO'l'a. la 
th• pa1c, tlla bi,.aet aacl aoat 1ralitl critic:i•• of 
Uai& h•• been that ic i• too rHouree-huaary. Well, 
the povar of tba 316 •k•• tbil inalCYaat." 

It i1 often forgotcaa tbac Cha 116 cloH aoc 
1illpl7 rapraaaac rsi1 power; ic i1 al•o a •arr 
•arHtila proc•Hor. 

Patrick S11tt0tt, .. rk•Cing axacutiva ac 
Cot1Hrgant TachaologiH (~), ••J•, "The 316 provitlH 
ver7 high 1paacl proceaaina, but ve ••lactatl it for 
our - unga •ra for I.ta funccioaality cllaa it1 ...... 
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"le comian tr• -ltitaskiag vith acceH to 
80n tb• Gile ltue of aplicatioaa softvan ia a 
powt'l'ful cli1trilt11tecl proceaain& •.,,ir.,..at, aacl ve 
are aav able to offer CODCll'l'rmt C1'0SI• aatl 115-00S 
vitla-c th.a aeetl foe ...aiti-•l bar.,are. • 

Alasdair llacanaor, protluct urltetiag -pr at 
•ca, tall." a eiailar iriev. 

"'>• of tlae •jor r ... oea w .. 1eccecl the 316 
for our cop-of-tbe-r•1• fC9l6," lie .. JI, "ia it• 
•ariable a,..., *icla r•aea fr- t..77 llbs 11p co 
16 Illas. •CR ia a •jor •applier ia tbe rapitlly 
srawiaa c-icatioa• -'l'btplace, ... tllia •arialtle 
,,.... feature ia particl&larly 11 .. ful ia -tvorttiaa 
aacl time-de ...... at applicatioaa.• 

Sada ••r .. tility leacla Forrnt to isolate fiwe 
•jor ar ... tlaat Ila Italia•• vill be 1ipificaatly 
affected lty the 316; 

Tlaa aruter power will allw tba e&iatiag fC 
1111aerati• to laaadle-. campla& mclela _, 
data •re afficiaatly; 

• Kore 1oplliaticatec! 1oftvan toola will b­
...,ailable co a vitlar raap of auff; 

- Soplliaticatetl 1oftwara prClrioualy a•ailabl• 
aacl •iabla -11 oa •iai-patara Del 
•iafr-a vill lte ••ailable to ••• tba 
aulleat -.aiu • tleatttop 1yace-; 

- C:O.,la:a failie1 of vorkatati--lika 
ptoducta cweriaa 1pacialiat areu lilta CAD, 
POS .acl procaH -trol vill be tle•elopatl; 

- Tiie 116 rill It• aaatl to M•elop -1ci ... ar 
tlepar-tal •JCtem H wiabla altaraaci••• 
to aetvorkacl PCa aa4 aiaicomfatera. 

'"Tiie -ltiuer capability aatl eaor-ua power of 
tlae ll6, .. uplaiaa ror&•lt. "will eaule tba ..Ut 
to axpaad vicbia tba cratlitioaal -1tiaaar •rbt for 
tlla for .. nallle future, •ile pariplleral tleYelo,...u 
ia aatvorkial aatl ~icati-• will be the 
coraar1t-• of fucura iaformci- pcoce11ia1 
arcbitacturu b .. acl oa natvork -ltiuar •J•ta-. 

"Oaly tba a•ailaltility of aatvork applicacioo 
1oftvare ia prC1ratia1 Cite ..Ult -ia1 ia tbia 
directioa today.• 

lut tbera i1, of co11r1a, a bocly of multiuear 
aetvorkiag 1oftvara alrutly aYailabla oa th• 
criticall7 acclai.macl IK 90$ operatiag •J•ta•· 

ICJS, like C-DOS, ia oae of the few operatia1 
171t•• Chat cu already clai• a geauiaa 316 
i.,1-tatioa. 

loo VhulhouH, chief tlHiper ac IOI Software, 
ferYaatlJ baline1 th• 316 lftoulcl aot ba rlla19ta4 to 
th• role of a powerful DOS-ltaHcl nacvork H'l'Yar. 

"Such caacral file 1ar•ar1," ha a&plain1, "are 
l\abjact to feilura aocl ofir:ea pt boccl-ci.e ia th• 
tleca acc:e11. They are noc Cha local area network• of 
the fucura. ror •-pla, IOS/Lan alrasdy UIH 
tli1triltutacl data ace••• rather than caatral file 
••r•ara. 

"luc even hara, although cha 316 m5J acc:alaraca 
'h• 1peacl on IOS/W. to •- ascent, it will ha•• no 
OYar\<halllina d face." 

So th•r• va h••• it. Th• indu•try vi1v i1 that 
tha lntal 80316 proc111or i• •• 1xcallaat aacl 



.-.rf•l mcroproceHor boat it ie llOt &Oiaa to cb-ae 
r.lloe UtllA of mcroccm .. tillc• 

It u aoi.a& to do r.lloe - a• ltefCKe, boat _.. 
•• faetar. the stro.pet paeral belief ie tllar. ir. 
ahotid aot be ••• vir.llo llS-IJOS; -.mer u a mpr.y 
,....rf.t PC or u • llS-OOS aetvork. 

&e •:r-od ,.t• it, '°052 _. llllia vill prolleltly 
lie r.lle -ia ll•eficiariee•. 052 beca•• tile l• will 
1te .-.rf.i -• to widae •-• PCa _. 
m•iCM!pltar•, ... Ullill lleca•• tile l• power •k• 
r.lloe U.ia __.. for eac•• i•• r•o..rc• irrel-.r.. 
\So-: c-eter Vee1tl1, I Oct•er 1987> 

Softvan for caaroeitu ... ip 

Softvare of iacreuia1 •erutility ie •••• lly 
•Hiper• •o ue co.fO&ita •tarula. A nceat 
vortr.sbop ors-ill•• lly r.lloe kitieb Plutice Feuntioa 
..._. dlat eoftvare denlopera are r•poadiaa to r.lloe 
..... of i .... try. 

1lle -plea utare •f -.-it• _ _. tlaat it 
i• aot eaay to <leacrilte tlleir HlaaYioar 
•dlemtically. Deaipera are pr••tatl wir.llo r.lloe 
c:llall•p of perfarmq u ace.rate atruct•ral 
malyaia of •isotropic, 1.-iaatatl •teriala. llodl. 
ie lleiq oloae ia ••Y eatalalia .... ata to tlHelop 
eoftvare ayatem micla •ill do t:laia. A neat 
-Ullop, orpaian lly tile M••catl C:O.,Oaitaa Group 
of t:lae lritiall Plutica retleratioa, llroapt toptlaer 
oaera aatl <lea ipera of aoftvare fr• etlacatiOD&l 
uteltli...._ta _. tlle -.oeitu ilul•try. 

!SDU latuutiOD&l (formrly tbe loyal 
Aeroaaatical Society Data Senice) u-tratetl a 
aoftvare peckap calletl railara .taalyaia of c-.-it• 
W.iut• (!DIV 2033). ?lie ••r-frimtlly syar.ea, 
wicll ia deaipetl to rm oa t:lae 1111 PC, aulyau 
1-iaar.ea of op to 200 layers •illl tile flack llodifietl 
failiare criterioa, in micla loa1itudiul tauioa or 
c•pnaa ioa an truted uparately fr• traanerae, 
direct aad abur atruau. ?laerml loadio1 cao lie 
tppliad u a lioear dietriktioa, or ioc~ully to 
ucla l.,.r. 

L09diosa are appliatl aeqaeatially mtil a .. trill 
failiare occurs io • particolar la,.r. At tbie poiat, 
tlle .. tris propertiea for that layer ara aat to saro 
aa4 tlla analysis cootio- •til tit• load vbicb 
ceaa• -tria failure io all layer• i• rucllecl. 

Aaot:laer peck•&• micb vu •-•tratad at tll• 
·amoar •••PIGS (Pafac'• tataractiH Grapllica 
Syar.ea), a fiaita al .... t pr•- ..a poat-procaaaor, 
vhicla r•• oii an Apollo 32-bit c_,..tar. nae PIGS •* &•eradoo •Y•tea •a tba ataadard Pafec 
oa-1cr- ••a ay•ta• co 1elact a 1aria1 of aocle or 
al-t 1aaeratioa options. lt ia a110 poHibla to 
use 1-triaa which line lien c1 .. elopacl OD or.bar 
Pafec .adelli111 and clraupiti111 1y1ta .. , lly ioputtia1 
them directly into PIGS. To aoaly•• c•po•itaa 
11• .. •r, tlla •y•ta• auda astra lamioace analy1ia 
1oftvare. 

A nos• of coloured, llhaclecl aad il11111inatecl 
opcion1 i1 .. ailable oa PIGS to cli1pl•Y tlle model and 
applied load•. At the poat-procca1ia1 •t•aa. •• 
cai .. tioa option i• al10 •••ilcbla to di1play 
1tr .. aaa, deflectioo1 aocl •illracional mod••· 

the aa1ineario1 cla•i&11 conaulcancy &TA 
clemo111tr•tad a 18n•ral-purpo1e finite el ... nt 
aaalyaia 1y1t• called readec. Th• 1oftvara hu 
1catic, clJft .. ic incl cher .. 1 capallilitia• and rwi• 
only 011 llevlett Packard cle1ktop harclvare. Althou1h 
it cao handla c..,.1ice .. terial1, Pa1dec, like che 
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Pafec eyate•, rett•ir .. a separate la.ioata aaalyaia 
pro1r- to e¥•l•t• .. trial properties. tlsae 
ProtertiH caa lie eataretl aa tba iotli•ithal •al-• of 
abear mod11l•, elutic ••-1• aod l'Viaaoa' • ratio 
for tile system; or tlley cu Ila eateretl •• • 
i .. ertetl atiffnu• .. crix. 

As m&bt be espectatl froa • dealt top .,. t-. -•la 
paeratioa ia •ia co~diuce •try nr.ller r.llaa 
iauracti•• araplaic• ..... tb• 011tP11t 
.craaa/daflactioa ar•plaica are liair..4. 

Coala aatl t-aal are tvD otber ayer.a- ""icb 
are eimilar ia faactioa -4 operatioa. Coala vaa 
.. •elopetl lly, anti ia .. ailule fr•, tit• Cr•fielcl 
Collep of Aer-tica. t.-1 - denloped lly 
lay .. tlar. • for.er er .. fie lei lecturer mo ·- ha 
Ilia - coaallltaacy llwiaua, S-ua C-Sulcau. 

Coala, dHiped u r• oa u IM PC or 
-patiltlu, c .. aoalrae • --1- of 100 layer• •d 
50 differat ply .. i::eriall ia a lmoace. "-iute 
layup aotl iatli•itloel layer •teriala an iapoac eitber 
ia free formt form, or lly tbe pr.-proceaaor. 'Ille 
software •••l•ta• la.iaata atiffoHa .. d c..,1 iaaca 
.. tricu, mil calculatu tbe lamiaate eq•i•al•t 
elutic utl pllya icd aaaiaeeriq coutaata. 

nae fiul part of c:lae proar- •ll- tbe i•P11t 
of a mliaitatl ...-er of •cb•ical _. 
•---cb-ical loau, tit• carriaa oat a plrto-ply 
ac:raqtll/failare aaal11u apiaat t:1ae - fai.lore 
criteria and aacertaioa tlle probable ia-plaae _. of 
failure. ?Ilia latter part of t:lae packase is 
oll•ioualy ooc: aa ripr- aa tbe .are apecialised 
l!SDU pnar-· 

a-oal r•• oa tit• ta PC, DEC Vu, Apple tI or 
Clll 64-Slt c•potera. It vaa cDYarecl ia cleptb io 
AllY&ocecl C!!!p!•ite1 lyiourioa. Viar.er 1916. 

Tbialt C..,Oaita1 France ia a software u1er1' 
clull .. icb auppliaa pacu1u •icb are tools for 
•teriala sod atrucc:uraa deaip. lle9llera aho 
recei•• a copy of tit• book C-poaitH O..ip. lly 
Dr. St••• THi. Software i1 .. ai.lallla to rm oa 
llotb tbe 1111 PC -4 Appl• llaciato1b. 

Tui' • proar- llic-tlac ia ao iota1raucl 
mcro-cr-cllaaic• aaalyai1 packaaa, vitb • 
apraadaheet formt. ?bare are aper.i•lisad 
aprudellaet1 for pruaura •aaaall. tulliq, II••-· 
tllin--11 cooatructioo aod llyllricla. Se•• 
rapraaaatati•• coapo1ite .. terial1, 8Dd the po••illle 
addicioa of a nav .. r.arial, are iocorporatad ioco 
eacll aprudaheat. The rul•• for defioia& tha factor 
of tafaty io urw of th• limit 1od ultima~a 
r traa1t111 are allo iocludetl. 

Vllea operacia;r oo an 1111 PC, tlla llic-llac 
1praatl1heet1 require Locus 1-2-l •• support aoftvara 
aod •• 8087 proceHor. On tll• AP9l• llacintoab, cbe 
1prudaheet1 cao be •cc••••cl tllrou&b llicro1oft Cacal. 

Another 1oftvara packap offered by the clull i1 
Genla• l, whicll prowicle1 1 poioc 1tr••• aoaly1i1 of 
lamaata1. laaulte ue io tlla for• of aciffae11 and 
coapliaoca .. cricca io both ab1oluta and aor .. liaecl 
unit•, eo1inaarin1 cooacaac1, ply atr••••• aocl 
•train• io both ply •ad l .. inate ase1, aacl 1cren1th 
ratio• at the top aacl lloctoe of eech ply 1roup. Tha 
1tret11th ratio• are be•ad oo lloeh the iatacc aod 
de1raded .. eris .. terial, fro• which the cle1i10 rule• 
on the lieit and ulti .. ta acreo1th1 are applied. 

At prHent, Caal .. ) ie cliuna iooecl to handle 
5 .. ceriala, 10 ply •111la1, ~O aoal•--cericl 
coaltinacioa•, 5 load• •nd 200 pli••· The liait• cen 



lie iacre-• bf c1t-aia1 ti.. •~i• •ta~t _,. 
recGQiliq tile roatiae. 

t.a.rulr. 4 4loft taailwta •uia• by rukiap, 
viler• l•ut• rm1tia1 i• bu .. Oil limit or lllti-te 
n:r ... tll. the •torial, cww c:e.p.nture, miatur. 
c:oacetat aad -ltiple ia-pl•• loa• are ia,.t• for 
tile laaiute Hlecti-. the apt- c• iacludo _, 
f-.17 of a..-1..& .. to• couiati .. of 2 to 10 pliaa, 
•d Z to 4 n11itruy ply •aln, ao Claat 
1,000 l..& .. ta• caa Ito • .-... •ya~tically 
i.mpr-ta .,.. a q-i-i8nttopic laaiaato i. 
~tad aad me r.,.air ....... r of plia• to aaa. -. 
tit• apecifiad loau en ~wi4ft. 'Ille criterioa for 
atr•atlla ia bu .. oa a ply ••ar ... tioa faet11c .tdiaft 
bf die •n, from •icta die fint ad lut ply 
fail- caa bo •fia... 'Ille lillit aad dLi.twto 
atr-acu of la.iutn c .. lte .. torai8ed fl"CMl a 
•elected aafecy foctor. (Sowce: ...,,ace• 
Cme!itu laaiaeeri!a, Sopu•er 1'in 

..._tig• epat.r ooftv-. 

'Ille i ... tllat Mftv8ft C• •inmt• ia a atr•p 
ooe. ..... , a t"ocat repon llaaa llliPJipta• tit• 
pot•tial daaen •Jf inmtiq Mftvara; .... lo 
aoftvara a19~ la&Yo •-•- aada •jecu of 
.,atery tlaat tile ataff _,io,... to r• •• d9"olop 
tbell do aot .-lorac..I dleir iatenal workiap. 1llo 
prot.l• aria• fnm -iacaa.ce - tla• ouplamaa 
aoftvare -aiaeera - to ... crilto _, ell-a .. to a 
aoftvaro ayatea after it ia put i•to operatioa. 
nere .. cvo r ... _ for -iat-. rirat, error• 
will •• ditlCOYer .... ida wre aot fo_. •riaa 
.... olopamc. SocoDll, tl&on will lie mdificai:iou .... 
to eta-a• ia r .. uu-u. It ia tllia cata1or7 of 
cllaap that •- to bo ca• iaa trouble. lt ia 
•ti-Ced Claat 70 per c•t of all r•oarc .... ,_.,. 
oa coaputar projects i.llYol•od -iaco.-co a11cl Claat 
die •jority of tltia effort -t • auptiaa •18tam 
to c:ll•pa ia r.,.::ir-u. ror acoec.ic r ... _, a 
aoftvon d9"eloper will _..Uy •• aainia1 •J•tea 
raelaer tll• impl-•t a a111toa froa .... 
V.fort ... tol7, tile proc .. a of _..ificatioa ca 
••1r• it quite dr-tically. & •Ptoa coataiaa 
cll...U of proP'- called -dulaa. Uhm it ia fint 
dOYolopeol iu arcllitacture ia ci ... aaol well 
d .. i .... : ioterfaco1 botvea ••ul•• are aimple _. 
the proc.Hiol tbat ia to occur io a _..lo ia 
1uaiptfonrarcl. llowOYer, WI• -iatoo•c• atartl 
tile oature of a aoftvero 119taa cll•P•• Uaually, 
tov-srado 1taff, •familiar Yitb a 111111:-, are uaool 
for •iotattaca. Cbap• are .... 10 rmcloaly tbat 
•- tlae proc .. a ios ia .. c:b mdula boc­
coeplicatad, t:lao doc-otai:ioa of a 171ta• II•-• 
1cr1ppy, ..a, io •- caaoa, ¥rOlll· 'lhia ruult• ia 
a 171ta• ardllit:ect:ura ••coail•s iacr .. aioslJ baroq•. 
n. effect ia maloao• to ruat or •tal fatil•· & 
HY 1pproacla to aoftYero de•elopaaot ia required. 
o ... elopar• lhould r•aliu dlat 1oftwero' juat 1 iko 
plant ••• aquipaaat, daprec:i•t:e• io walua i• that 
further cb•IU toad to M mra aa,....iYe. IC 
Hlocted ti•• tlhm tho c:oaploxity of a 17at•• 
Mc:-• too hip, work Oii oahmcios tho 171t:a• io 
or~!' to adapt to ch•P abould be 1t:opped and effort 
M put ioto ranructuriq. llllat ia boiDa Hktd ii to 
cloYoto r11ource1 to a aoftvare •J•ta•, not in orcler 
to ialcraa11 iu •aluo i-oliatoly, but io order to 
imre•t io tho future vhera the affect of 
reatructuri.01 Yould .... lover .. int .. aGc:a co1ta. 
(The Ioclepenclant, 1 JW1a 1917, p. 1,) (lepriotad io 
ft!croc:1111put:er1 and Kicroproce1aor1, lritilh Deputy 
Kish C...ia1ioa, lritiah eo ... cil Diwiaion, lotlbay) 

SoftYaft failure 

ly far t~a 1r••t••t threat to buaino•• now i• 
f1ilure of th• 1oftvaro. Of th• 74 ca••• cloc\lallntod 
ov.r tho pHt: two year1, 30 varo cau11d by softvaro 
failure, 111in1t 13 by fire. Only 12 1oftv1ra-
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poerata4 4iauter• were icleatif ie4 i~ the whole of 
tlM prOYio• ... " .. , a -re quarur of the 4 7 caua .. 
•1 fire. that ia • startlias chap. The altar .. 
proporti- •r rnult from ioc:reue• •• of packap4 
aoftware - tbia -1 fail or juat not cope with tlle 
jot. ....... d of it. a.t it could alao c- froa 
1ravia1 sopbiaticatioa: the ,..,..tar ia ai•m barcler 
tan•, -. ia .....,,., of ti&• 1yat•, u4 uaera lm­
-re about viler to eiqiect aad lt•• a better idaa of 
'*J tbeJ are -t pttiq it. the report waru CllOU&h 
that u -r• co.pollia• c- to be e••r mre reliaat 
oa electroaic• Claoy will la.- to lie iacreuia1l7 
carefal abo.t bow _. vlaat they •UJ· Yiail-ce ia ......,. n• eK• aftc:r iDatallatioo boca•• people 
toa4 to boliewe vllat a c...-ur 1aya. Sioce .. , 
_,_i .. vollt14 ariocl to • rapid bait: Yictaout their 
ca.(Ntare _.. loao larp •- of -•7 lacltiDa debtor 
coatrol iof-tioa, it ia at l ... t •-ilile to fiad 
out bow wulaerel• tba •Jlltoa i• u4 aalt• coatiap•CJ 
plaa for failur•· C?M Daily Talasrap!a, 
11 llaJ 1917, p. 20) (bpriatff ia llicrOCO!fUten uol 
llicroproc .. aor1, lritiab Deputy lialt eo..iaaioa, 
lritiala C-cil Di•iaioD, loeay) 

'lhia Hftware robot fiu• a:pca- - wile C119'r• 
r-U!I 

Vitll complltar 17at.- arovills •n perTui•e aDd 
coaplu, •iotamco ia a ••tills lleadacb• -
••pecially aa aetvorlta rope toaother mr• marelatad 
•r_.. of .. ui,...t. Fiaclill1 .-1 fiailla profll- too 

oftoe taru ia11:o a fiopr-poiatiaa coata1r -·• ....... 
lut suppo•e tbare vera a r-.t techaiciaa 

rui.tiaa ia aoftvaro Chat coold vora iu ... , freely 
throup the •yaua, periodically •eurciaia1• tbe 
diapoatic proar- pr.,,ide4 for oacb piace of 
equi.,..at. 1-aiae that Ciiia aoftwar• robot i' 
•1.art" noup, wn it diae.,,era probl-, to rm 
tbo applicable rapair routia... C-Gcl TedllooloaiH 
lac., a loatoa atartup, clai• itt Softlobot aoftvaro 
doaa Chia aad more. For eaa.,10, if a hard di•k 
craabu, tile Softlobot aipt -• data to -tber 
syatoa, ratart tbe first olri••, aGd rntora the 
clata. n. proar-, NJ• C-.d fruidat 
FraGCO 9italiuo, "foob Ciao ayatea iato thillkios 
that a ponon ia cloina tile vork.". Aa a laat ruort, 
the aptaa •-• eh-a. Softrm.ota, wllic:b coat 
lbout: *2,500 for .. ortatatiorlenl •J•U., •re boia1 
ewaluatad by a doson coaputar coapaaiaa. (lapriated 
fr- tbe 7 Sopu9ber 1917 i••ua of luaiau• Vaelt by 
1pecial perwii.1sioG (c) 1917 by llcGr.,..Hill, lnc.) 

Future prosr ... ins la•suap 1taadarcla vill 
n1ure that then are 1uitablo faciliti•• for 
hudlins non-l•sliab cbar.ctar ••t•, includins 
lars• character 1ec• raquirin1 aultiltyto 
rapruntation. 

?ha daciaioo reflect• tho 1rowtb ia recaat year• 
of tbl iaportaace on tho IT 1cna of JapuHa 111d 
other !Ht Asian suppliera. Ja,.n in particular hu 
baon pr .. 1ina for l•n1ua1•• to prowide 1upport for 
kanji characters, Hd the People'• lapublic: of China 
ia be1innins to take a aor• actiwe part in 1tandard 
accivitie1 and va• rapr11entad 1t t~• Wa1hin1t:on 
••tins. I• 1ddition to tho•• tvo, t:her• vera 
delaaat:iooa froa tho US and Canacla and fr1111 •i&ht 
luropeaa countr i11. 

Several of th• European countria1 pointed out 
that current 1tandarda for 90at lan1ua1•• 1upport 
properly only the En1l hh lanpap; •any European 
lan1ua111, even when ba11d on the aa .. n alphabet, 
have 1ccent1 or epecial latter•. They have .. naaed 
to cope, with 10• diftic:ulty, but thi• nev 
initiativa vill help th .. too. 



ro.awly ·- people ill ci.. Ea1lia!Hlpeaia& 
vod• vill be a little pat oat at ... t !:bey aipt 
r ... r• •• :pet -r• ni ... ca of Ja,..H• iafl-a -
the coapoatia& •c-. llov..,er, -tber •Y of lO"ltia& 
at it i• that at leut it offen •- acope for 
coapetia& ill tllle --.tic Jape- ..net. 

V'llate••r -•'• •'-· tbe ~ttH •&red tllat 
die iH .. bad to be face• ... tllle ~tMat 11ao1 to 
M -•· tb-p ao ••vu -•r _, ill•io- ai.-t 
die •pitwle of tllle tdlt. 

the firat •...... to be affecta• by tllia u 
likely to IM rortr•. tM rortr• R rwiaioa vill 
be for "*lie c-t ia tile aac- - tile 1111 _. D&C 
abjecti•• lilPia& b- oanota• ia tile OS - bat bot:la 
tile Aaai aa• ISO rortr• ~tt"• llP• alr•., 
4iac• ... m. •tter _. •tail•• ar.,..y ia beia& 
_..rtak• of 11- alter9&ti•• clllaracter HU llipt be 
iacl ..... ia die fiaal •er•i•, ritlloat •itia& for 
tllle -t- of tbe pablic r..,i.v. 

1lile followia1 •-i&• tlae laqat 
•nelo .... u ia otller ar ... : 

Ma: n.. von ia1 sr-P ia to proWc• tw 
repori8.' 1111• Oil ia••• a4 •-ti- •ida hP• 
aria• c1111cenia& tile Ma at••-', tit• other 1111 

mifomity of Alla iapl-tati-. 

Altlloap tlle US DepartMat of Daf•c• u 
rm_ .. for ukia& a laar4 li11• Cao aub•et• or 
auperHU) oa th• ••uti• of 4ialecta, it i• 
bec-ias clear that .... tll• lillite4 •sr•• of 
impl-11tatioa-tlepnde11ce the Ada •taa .. r4 cloea all­
ia atill bar.ill& portability •• .... niaia& tlle 
•alae of ata11 .. r4iaati1111. 

It .... •sn.. to aupport the Ada sroup I. 
propoaal to .. ••lop i11 Allla/Sfl. bia4i111. 

... ic: At pra•t tvo .r.aa4ar.. for full laaic 
eaiat-;-Aii ll,113 ... EOIA-116. Tiiey were ••••1ope4 
toptber, aa4 u far u laa1uap future• are 
coacera-", th• •i11 differace between tbe two i• 
that tll• ·1.11ai ata4ar4 coauiaa •- aatra futur••· 

Bownar, the two line rather 4iffernt 
aubHttiq atructure1 aa4 cooformace requir-111:.1. 
It ••• a1re" to raol•• tllia poteatial coaflict, 
aiaca botb ap,roaclla "" a4Yaatap1, by aU111rin1 
air.lier bubaetti111 aa4 coaf-ca 1trat•11 i11 the ISO 
1taa .. r4, a114 u1i111 tlle A111i 1cao•r•, b•in& th• 
fuller -. for th• lu1uap .. finitioa. 

X.,l-11tatioa1 -1• line to 1tata to which 
lnell cir opti0111 they van clai•ia& coaformmce. 
Proar-• co11forllia1 to the lSO 1caa•r• would be 
porUllle HtVHll Wpl-tatiou 1upportin& •y 
biper lHel or optioaal fHtur ....... vllichner of 
the two 1ubHttcia1 ••el• •Y imple-catioa uee4. 

The ISO •tan4ard voul4 .. 1cribe the 1ull1etti111 
aacl coaforuac• diffarncu, for tlbidl a vorkia& 

'draft already eai1t1. 

Cobol: All 1clclea4um to th• Cobol 1915 1U114ard 
ia bei111 prepared which will ra1olva i .. 11tifiad 
a•i1uitiH mcl correct erron llllidl bn• ben 
.. cactecl 1ince it• pulllicatioa. 

Li1p and Prolo1: WOl'ki111 1roap1 have beea ••t 
up to develop fiO 1tan4ar .. for Li1p 1acl Prolo1. The 
Prolo1 1u11darcl vill be bH .. Oii the lrithll •• 
French 100rk, elraacly well •cl•111ced, a11d the conv-or 
vill be lo1ar Scown of tll• letional Plly1iul 
Laboratory. The convnor of the Li1p 1roup i1 
Chriltl.an Quenniac of rra11c:a, tlho hH played ea 
active part in tha !uli1p project. 
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Tiie fint .. jor prabl .. for tbe Liap -rlr.ia& 
1roup i• >lbat to do about tbe Amii ... .io,_.t of a 
naac.'ar4 for c- Li1p, vlliclll the people coo.cer-4 
••- cleteraiaecl to paab tbrou&h re1ar•le11 both of 
oppoeiti- abroa4 a11d of the •&r ... aim aa4 
priacipl .. of 1taa4ar4i&atioa. 

!!!.!!• 4 ftartl\er •rlr.ic.& 1roap ha b ... ••t "'P 
to bria& the vortt already io. prosra• ia IEU iato 
tbe iataraatioaal areaa. tM o..- mE 4raft will 
allo IM pat forvar4 u a draft propoHl for aa ISO 
ataa4ar4, u• the pra•t •raft (•eraioa 11) 11 .. 
already It- circlllatad for -t. 

Tiie 11- -rlr.io.& 1roup i• alao to •k• coecact 
with the Operatia& Syer.ea C-..4 -4 ... ,_. 
Lao.pap (OSCIL) 1roap, aa4 a joiat -ti111 of tlle 
tvo - .. - l iltely to occur •- ti• io. tile -
:pear. 

n.. c-'tt" ia4icatH ita viliiapaa to 
c-"•r otllar .,_111, ia tllu ,aaeral area. 

l!l./I; Aaothar prabl .. of differmcc• io. 
et_.~ vaa aot eo -ch eobe4 u le1ialau• _, 
*• PL/I - 4iacuu ... 

tlM. two 1taa4ar .. n•uap4 i11 thia aru bP• 
be• full PL/I -4 die 1eaeral purpoae 1ub1et. lbe 
io.teatioa bad b ... to prolluca a rnu .. full PL/I 
vi:h a corr•poadia1 revue• aubnt. 

lhe troallle ., .. tllat, vllil• tbe rniaioa of tb• 
,,. .. t ba4 b- prepare• aad •H ru4y to So to tbe 
fiaal ltapa, that for full PL/I llaol 11ot b ... 
c-plete4 aacl work oa it ba4 noppecl - Lade .. , tile 
ori&iaal full PL/I 1ta114ar4 (.AllS ll.53, vllicll 
ISO 61.60 ea4orH• by refereace> ha• receatly baea 
recoafirm4. 

Deapite tbia thar• vu • clur aee4 for a 
rniH4 aubnt •t•clar4 - escape: t:laat, •• vario• 
aatioaal bo4iH h .. poi11ta4 ovt, it coul4 110 lOllpr 
properly be called a "•ub•et"! 

leitller vitb4r•al of t~• full 1ta11 .. r4 11or 
up4atin1 it were, for •ariou• reu_., •iallle 
optioaa. lo.ace the c-1ttH aclopte4 ve.ac: •--• 
cell .. "the iaiaiael effort form of •-• liaitati1111" 
by r-ia1 th• ••nt 1taa4ar4 "General Purpoae 
PL/l". ror met PL/l ••n tbia will bee- th• 
affective ueeful 1taa4ar4, th• ol4er Ca• -
incompatible) full 1ta11•r• r ... i11ia1 only for 
bi.ton.cal r•uoaa. 

lev projecu: Allother l•suap ve.ich bu bua 
around for a lou1 ti• i1 Si.ala. It ha• a 
relatively 1aall but 4e4icate4 baa4 of u1er1 *o 11••• 
ita 1pecialiaad facilitiH, but hu aever ruched the 
11ece11ary tbruhol4 of active 1upport to 1cbiav• 
io.teraatioaal 1tu4ardiaati011. 

!low, bovaver, Sve .. 11, ia collaboratio11 with 
llorvay, bu pro4uc•ll • aatioaal 1t•dar4 ( i11 
!a&liah!) a11d i11ta11d to 1ubllit th• fi11iah .. doc-at 
1pi11. 

There i• 11ou what i1 called a "fa•' tr.1elr." 
procedure to aaalll• •uch local 1paciali1t •taadar4• 
to achieve i11teraa,ioaal ecatua if they en vi4aly 
accepted. lhe c-1UH thoup' tl!.n thi1 VH the 
preferable route to take, rather thH tb·J lea1thiar 
aorml procedure• vllich la4 to th• ISO andor1 ... nt• 
of, for e ... ple, th• A111i Cobol alMI rorcr• or the 
Ill Paec•l 1caa•r•. 

Other la11svap1 oa vllich 1aCi011al 1tao4arda heva 
bean •Carted vera Hnounc14 by the US (for.n) ....S the 
1Jt (Vienna Develo,..at Method). If th• u1er1 in 



otllar c-trie• ue iater .. ced. aOll i..a tbe ti- to 
Mtify tlila bet (to ttlcir - staa4ud• bo<liea). 

Y•t -tiler project ,.lier -y i.a Alui., md 
acti•ely sealtia& iataraatioaal collaltoratioa. ia a 
f- iatarfaca -s-t •:rat• (fMS). 

laan - a .. c~ •.....-•t •J9tea couidare<I 
for Callol. -.c - ••• l...-s•-ia<la,...._t. thi• i• 
a lapap-oriallted ...__cilia• interface• 
.~ wllich. •• ia place. vill b• able to •• 
.... fr.a •arW- lanpapa 1117 •llitaltla •1aapap 
biadiap•. 

far lnatoricd re.,_, -cb ra-i11¥•ti• of tlila 
vlaael ..- oa ia laapata •taa<lar<lizatioe. S.noH 
c- yean ap, tba fir•t st_._.. ia tile l•S-SM 
er• 11.e •-. aot fortr• (1966 weraion), but a 
r--ic fmctiCM&l at...u.ri for, ..,., OC"4iaary 
1.a,.t-a9c,.c. 

Tia• Al t:lae _,. ault• .. ••t 1-.•sa et_._a 
coald ll&Ya refereacn tbat oaa aa• apacifi" biHiap 
ao tbat luic coald la- iu ftbrT, Pucal ita 
·vritela, ate. 

..., _, per•o..-.la79, or -lloara, or ..,.._.., -1• tlaat tape • .,, .. ? (lriaa lleelr., Haiataat 
<linctor of Uta C-patias llait at lias' • Collep, 
._._, ia Co!p!tar V..lr.lz, I Octolter 1H7) 

Softw- tau tba pal.a• of aene •u-
llriical •• c•patu eapert• ia lricaia aad 

0.-rlt llP• 4aHlope4 • ~tar proer- tlaat vill 
laelp doctor• co 4iap- -cl• a• aar-Ye •ueuu, 
pla tHU aad report oa claa rualta. laperta ia 
tllia field of •4iciaa, called alact~,a1raplay, c• 
4iapoaa dil ... • vith •cll\aeQ claat ... alactro4H to 
•uar• laGV fut alacttical 1ipala trpal aloe& • 
aene, for ....,1.. 111 a h•ltll7 1011111 per- daa 
1ipal -111 trnel at •-• 50 to 60 •trn per 
HCOllll. If tile •peed ii dover it illllicata dlat 
•-dailla ii vroas. 

for leH air.ill•• 4octon, iatorpretills the 
rnalta eao be 4ifficalt. llav daa nHarcll ta .. , 
•ic!t ia feud by the !cope• !aprit pco1r-, II•• 
u•elo,.11 •• •llPDrt •Y•tetl - a piece of 111ftvara tlaat 
ii capeble of coacailliaa -ata lr.aovla4p to talr.e ill 
illforatioa fr• clae -•ical eqaipant that -•• 
the electrical cbaractariacica of oerYu aacl -cl•, 
••• to aaaeratc a likely lin of 4hueu. 

?Ila aen •er•ioa of tba ayetc• will alao help 
4octore co plan •ac ta•ca they aboal<I •k•, pl• 
further tnta .. ,..•iDa Oii claa raulu, aa• write 
reports •fterver••· 

lhl curraat protoc7pa 1y1t• deala with a 
liaitad Ht of lO ... c1 .. , J oar•u aad about 20 
diffarnt 4iae .. u. lhl fill.;l Hnioa vill be 1111• 
co 4iapoaa ell• vhol• raap of la-• ••cl• ea• oar•,. 
c-plaiaca, copiDa vi.th Moat 300 11anH, 300 -cln 
••• arouad 'IJO di••••" atatc1. 

"Illa project CH• inol•u vortten fr- th• 
aoftwar• boaaa, Loaic• ••• tll• •tioaal Roapital i.11 

. lrii:aia, _. fro• C:C.pater le111urcu I11terutioaal, 
· Jllllaa Dat .. yac- aa• th• Uaiwerdcy of Aalbora ia 

Dallll&l'lr.. (11ti1 fir1c .,,.era• iD..., Scienci1c, 
Loiulon, I October 1911, the wHkly rPiaw of •cienca 
llDd '•claaolo11> 

Diuacilfaccion with off•tll•·•hdf ••part ayatn 
offari1111 •n• • oe1ire for pock•ae• that are 
cU11to.iaad for tpeciflc application• hH l•d •- of 
Marica'• cop cerpoucion• to join artificial 
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iatalli&eace ••<Ion ia die <'t•elo,.enc of espert 
syst- 1oftvare. t'laa cr'.\YiDC for expert sylt- ia 
so 1raat tllat ••• tlloup the prodacta tbne 
c-paiH an dwalopia1 !:Odey •J - uy be sold to 
tlaeir coapetiton, it ll••'t •topped tit• fr- ••idly 
p111'811Uaa tM tccbaolOSY• 

Vlllile tbare' • aotbiaa ,,_, .._, uaen and 
•ndora 1aalr.iD& cloae tin, or aboat mars 11.,,.1opia1 
ia-booua applicati-, it i• -••1 for a teclalllOloSJ 
aa4 ita Mker• to .. ,... ao beawily oa ca~ 
iapat. Ia tile caae of Al, 11_.er, u1•r• aa<I ••<lore 
•sne that <lapite the rialr.a, joint 11 ..... 10,...c ia 
tit• -11 .,., to So· 

'l...Wu' ••••l.,...t efforta differ. S­
ell- co la- cla• -4 uear t•• • ~aitJ 1""9itioa 
aa4 participate ia r-iDa tba ••mr CClllpoDJ• Oaly 
a 11_.fal of firm .,,.. iDteruud ill that l.,,d of 
iDYol'l'-t, 11_..u. 21oat .. •r• prefer a -r• 
bada-off ralati-aip, '*•raby tbay imrut iD tba 
tcch-loU, DOC the Y .... r • 

ta tile latc1r cue, aar• ••lly pay tile ••mr 
Ufl froat ad -t be pnpan<I co ••,_. -power aad 
•••....-c time. llaJly of tll•• elqlarmatal projactl 
recei,,. little, if aay, f.-tias f,._ llIS, thoup • 
lutaa4, corporate ......-nt u•lly .aka tile 
uciaiOll to f .... tile project Hparataly aad asreH to 

ru .. ip ••l_. ... 10,.aa to it (uyvbare fr• three 
to lS •plo,..a. c•paiH report) •••• 

l11t to aoet ••• aa•r•, claa techsloay'• srut 
pro8iae ii 1till jat tlaat; a pro8iH. Few llPe bad 
-11 espariaace vitb •llPDrt •:rate•. Ooe of the 
attracci- of tlaue lliacla of •ar•-ta ia tlaat ill 
ret11r11 for pr09idiaa fuadiaa for the 4aHlo,..at 
project mad iaaipt iato bow tlaeir io<lwcry won•, 
.,~DiH pt exteuiwa traiaiD1 v1.tla expert •Y•ta• 
.. well u • •:rat• fiDa-t-4 to tbeir -••. 

•:rv•• tlae ..,artia•, c..,..i .. belie•• tbay 
b-f~c by raceiYiDI aa aapart •J9ta8 earlier tbaa 
tbeir ~.,.,.titora will. Artificial lacalli19Ace 
Coq. (lodtba8, llaaa., USA) coaaorti- ••era will 
sat a prc>O:Otype •araicta aia to 12 mnda• barora a 
c-rcial pro<lact i• releaae<I, plua approai•taly 
aia -di• of orait• coaaaltiD& by AI Corp. 
per-al. tlaat •-uat of c:oaaultati- ia aot tba 
oona for Al Corp., HJ• c_,_, c:laail"8D 
Larry Barria. lie •ti•tc• claat vicb tbe future 
c~rcial wer1ioa, C:Ult ... r• vill receive 
conaiurably lH• u1i1taaca, probably aeuatiac tc. 
10 uya of cacbaical aupport aad a oaa- to tvo-vaok 
cl•••· 

Io •- caaal!, tbo.ap, c09P&DiH <Ion' t haYe to 
worry about c•petiton. Soaati••, if a equity 
muc.aat ia .... cor14ratioa1 _, liait to vh08 
tbe ead product caa be aold. ?bat wae • standar4 
prOYi•ioa a1reed upoa by taknovle<l1e lac., Palo Ale~. 
ia ratura for fua4iaa fr08 •uch c-paaiea •• 
Procter 6 ~aabl• Co. and l'HC Corp., in Chicaao. 

In the ujority of c .. a1, hove•er, coepatitou 
find Cllo•d••• workina with th• "- nndor. Ona 
•••antial ia the protection of what i• viewed •• 
proprietary kaovleda• <•·I·• in .. 11arvricin1, each 
iaaUl'aac• c08paay ... ip• factor• differently); and 
uHrl are da•n<liaa and raceivi.as the final ••J H to 
Miia t it rel ..... .f in • pro<luc:t • 

De•pita their •nthuaiaa• for Cha project•, • 
certain warin••• rauia1. Th••• C:08pani•• are 
workin& with, and ••«11 dafinina, prototype• vich no 
1uaraarae of aucc•••· ••• 

Fr• the vendor aide, th• ri•lu an fe•• •nd the 
potancial revarda 1raat. Artificial int•lliaeac:• ha• 
• lone way to 10 tovard co ... rc:i6l accapcanca 1nd 



tbfte alli•c•• are crucial. Ltarnin1 bow to •rs• 
AI producu vitll, for •-pla, Dl2 or lltS cl.acabuH 
ia ill't'al•ble to cbe ••dDra. (DATMATIOll 
l S.pt.-er, 1917 pp. 1 .. 20) (lepriated vitb 
peniaaion of Data-tionr -suiMc, copyript by 
Tedlllical Publilbias Coapaay, A. Duna and lradatnet 
eo.paay, all ripta r••rne> 

Arimas -' Di- for Italia iaduatrx 

1'lo •- aapert ayat•• for iaduatrial 
au'-tillll, Aria .. a ad Diaaa, boa b- Ht up by 
tbe ltaliaa 1roupa Pirelli aed Kontefibn, 
r•pecti••ly. n.. tvo ayatem an conaidered to be 
-1 tile mat ...... cad tadt•loaical anlic:ati­
for prosr-iaa _. ~ti• clllltrol. 

Pirelli, tile Itali• tyre pro .. ctillll sroup •icb 
traaafera klllllV"'"boor aad aella equi,..at to tb• 
d9"alopiaa co•tri•, bu created tbt Ari-• a ya tea 
for proar.-iq tb• prodac:ti• of ita raap of tyrn, 
for can aed for aari.cmtaral -cilia ... 

n.. llaatafibn cllemical sr•P u alao ia the 
pr-aa of teatiq out a• ..,.rt ayataa vbich, oace 
iD operatiOD, •ill lie ca,...l• of clllltrolliaa the 
pl-ia1 of tlte vllole prodacti.oa pr-aa. It vi.11 be 
of r .. l laelp iD tit• •11&litati•• .... •-titati•• 
cboicea ......... ia eacla plaue of tbia cycle, ia 
strict c-ctim •itlt udlat trePCI•, tbua f.nouriD1 
a •re fleai.bla r.,ly to ita anda. 

Di-, u tit• 1yatea ia called, will be­
operatiaaal by .,,.._r aad vill be di•idad ia tvo 
parts~ - cCl"ariaa tile codificatiOD of tbe planiac 
data an tit• otller coYeriaa tlte •tbad for 
ideatifyiaa tlaa optiaal 1olutiOlla on tbe baaia of 
••lH forecaata aad a•ailellle ruCNrcee. Uaia1 
Di.-, tlaa -..1. pro41Dctioa reoqaaU.tion proceH 
:aa Ulla j .. t o•er U lloura. 

"' •;as to a1t1-tu, tlae Cl"erall coat of tbia 
project .Jllce it i• iD full operatioa, vill be paid 
off witlaia a year. (ltulletiD DURESS, •· 146, 
l2 OctNer 1917) 

Eapen 1ncaa for 1clteduliM Alitalia flipu 

n.. lcali• airlW. Alitalia ii mllout to 1tart 
up a• expert 1yataa for 1cbedulia1 flipu aad 
laaadl ia1 aay type of -rpacy, md prCl"ide ratiOllal 
cboi.ce1 .,, .. ia lituati.Olla prneDti•1 1pecific 
tadlaical, operati•al md -ir-tal coaditioa1. 

n.. expert 1yatea, uaia& the esperi•c• acquired 
by aaperta, carria1 CNt • cvo-fold rola; tbat of 
pl-i.111 die 1an-ice aut-tically, to tile aataat 
po11ibla, aad of aaaiatia& clae vork of 1pacialiatt in 
tlle _, complH caH•· le c•• biplipt tb• 
po11ibilit7 of 1pecial fli&bta or of aev roucaa. 

'ftle eapert ay•t- cruc .. tile tiM-tabla of 
Alicalia't intarcootiDeDtal fli&ht•, vllich rapreae11ta 
60 per enc of tbe tel"'ice offered by the cOlaP&aJ• 
lt tben diaplay1 oa •idea tile proc••• of creatin1 the 
ti•-talll~ aad •abl•• tile pl-er to add aolutioat 
or aatra elemat•· 

the tfttea , ... u • b .. i, iafo..-tioa tuch u 
the draft 1chedulet, departure daya, etc. and inaart1 
tbea ia the lilt of flipt cllaracteriatie1 and 
tpecific k-l•d&•. Tbeae latter tvo cata1oriea 
c:on1i1t of the aini- 1ro_. ti•, •intenance 
tch .... I••· tirport capaci:y ia addition to, 
ott.io'-8ly, the need• of tile air aarket. 

n.. fine ttep ia pl•nin1 i1 that of tha 
c:ritieal factor. Once the order in vllieh th••• 
faetort tllould be ... ained it e1tablitbed, the tyttaa 
analJ••• the fli&llt plan aad eaaaina1 cha aeroplane• 
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a•ailable. 0.ce tba firet flipta baYe been •••iped 
onty soae of tile departure day• caa be allocated at 
one IO· In tbia caae tbe expert •11t•• -t find tbe 
rHourcH for tbe n•iain1 departure day• by 
re-eaaaiain.1 tbe cboice1 .... befcre, and eitber 
re-uaipin1 tbe re•ourcn or cbaa1in1 tile initial 
coafipratioa of carriers in flipc. lt tb .. 
rediatribute• tlae carrier• to obtaia a 1reater 
availability of flipt• or reaa•ipaa S9"era1 flipt• 
to anotber carrier, reapectin1 the limit• of tbe 
probl-. or cbaa1iaa tba departure ti.am or day. 

lbe oparati- are not carried out in a aet 
•eq ... ce but accordin& to aa order aad • •ariable 
aeaaure depeadia1 on tbe critical factor of tile 
aituatillll ad tb• operatia1 md• of tlae eapert. Tbia 
eublea plaaaia1 to be carried out efficieatly and, 
.,, .. .an iaportaat, ... urea a ••i- tecurity of 
tlle airline'• flipta. (Bulletin lBIPIESS, llo. 147, 
11 October 198 7) 

Tentb world coafer .. ce on artificial intellipace in 
Kilaa 

Tb• tenth editioa of tba IDteraational Joiat 
CoafereDce OD Artificial latalli&eDc• (lJ<J.I), tbe 
-t i11pctrtaat interaational •••t oa tbe topic, vu 
bald rec•tly in Ki.la. 'Dau coafer•ce, tlbicb hu 
b- bald oace ••ery tvo ,.an ti.ace 1969, vu 
di•ided iato tbr•• paru; prea•tatioa of papen, 
didactic coafereDcea - tutorial• - oa tile topic• of 
1reatut interHt to tile poteDtial ua•tt and a 
vorktbop on tbe lateat iDDOHtioa• ia hardvare, 
aoftvare aatl biblio1rapby •••• 

Tb• productioa utl .. nap•nt aectora world wide 
are bee-in& increa1ia1ly inter .. tad ia tba 
trmaformtioa proceH broupc about by tha 
d9"elopaeat of artificial intelli1eace (Al). lbia 
vaa ahOVll aot only by tile aature of tile product• aad 
paper• preaentad at tba lJCi\l, but alao by the 
co-1poaaorin1 of tba eYmt by the .. jor Italian 
baiaeaa 1roup1. 

the 1rovtb of Al baa already b ... noted at ocber 
recent ••tiD&•• For a ... pla, at tba coafereace bald 
ia A•ipaon (France) ia Kay vllere the firat 11apart 
•Y•te• already oparatha ia European fir• wen 
preuatad. the Allericaa Auociatioa of Artificial 
lntalliaeace CAAAI) laeld ia Seactla (USA) in Juae 
alao ttuNed the predorinaat -• fr- pr111totyp•• to 
cO!mlllrcial product• •• vell •• the American 
induatry'• iatntioa to iacraaae ita penetration, by 
eaablin& ita n-roua achia•-nta to function on 
co.,,antioaal c-pucara &1 oppoHd to apacialiud 
•icrocoaputen adapted to the Liap lupaap. 
(Bulletin llll'R!SS, llo. 141, 6 Septeabar 1917) 

VII. ar.JllDY 11Jlla11 

Ar1entina 

Alcatal-Cit in Ar1entina 

The top Franch telaco ... nication• fir•, 
Alcatal•Cit i1 about to ai1a a IUS 160 •illion 
eontracc for cha inatallation of 22 di&ital telephone 
txchan&•• in luenot Airaa, Araantina. Oppo1ition to 
thi1 project ha• been voiced by tha Geraan eoapany 
SieMna. 

ln fact SieMnt, vho already Ila• 1 foot in the 
Ar1,~ti~i•n ••rket, feal1 that thit c:ontract i1 not 
valid at it v11 not put to incarnational tender. 
Accordin1 co Ar1antinian lav, however, it i• not 
necat•ary for the contracca to ba auto .. tieally 
put to internation•l tender. Moreover, Sia•n• 
balievat that the Ar~entinian telaco..unication 



Nrlt•t i• not bi& -· to ••pport -tiler cc.,. ti tor. 

If tbi• project ia pd led off, 55 per c-t vill 
be fiaaaced by tile Freacll l:o•erumtat, tile r ... iatler 
Mia& Hpported by • ar-p of fr•ch _. US be .... 
Tile coacluioo of tllia coottect -1• ai•• ilcetel 
the opport•ity of iacreuilla ita 8bare of tile Nrltet 
abr•d, were ite pr .. •ce i• •till liaited. 

Si- md lllC, ia putnenlaip vitll •- •-11 
local ~aie•, c11nently •lier• tile ~otiai.aa 
tale~icetiaa urbt. At a rate of 200,000 lia .. 
a year, tb.re i• couidenllle espauioo aoiaa oa 
md the firmm already OD tbe aarbt, suclt u 
Si-••, do o->t •-t to take oo a co.pa ti tor like 
Alea tel. 

t11e .ua•tiai• ..net u a praaaiaa -. 
thank• aot jtUt to tb• c11nat iacr ... • ia telepbODe 
line• boat to tba iaportaat fact tllat out of tile 2.6 
ailliOll telepbOD• liaa ia Aqatiu, 90 per cnt of 
tla- vorlt vitb alectr-chc.,ical e&b•ae• and -n 
of t:bell are ob•eleca. (.lalletia IBU!RISS, Bo. 150, 
• llcwmlller 1917) 

Amtralia 

The rebuildiac of CSBOaet 

ti.. aoet powerful c:oaputer in Auetralia - a 
Coetrol Data Cyber 205 - b aov helpia& •ciatieu 
ia• .. tipte tile de•utatioa of larp portiou of tile 
country'• U-u oceaic UMt, the C:rut larrier 
... f. Tba culpriu are -Hi.re horde• of 
cr01111-of-tbora1. mtarfhh that are dnouriaa th• liTe 
coral. 

the supercoaputer, 11bich i1 frC111t-.aded by a 
Cyber 845, i8 rua by CSDOGat, • ODC-tiae llnpy 
ruearch iaatit11te* oat ·- i8 beia1 u1iully 
tr•dor•d by the Aaetraliaa l:o•e~at iato • 
hard-edaed c-rcial visard. Ia itl aev suiH it 
ha• to fulfil aa ntrepreaaurial role •• • rcYenur 
produciaa, Yalue ... dded 1an~c• prOYider aa4 
coa•ult•t. tile 1tarfi8h project i• • ~ri• .... pl• 
of how it ie lia1tia1 c-rce and 1cieaca ia an 
•111ual 'rat •ital aatiODal project. 

~i••r• tlbo vorlt uader tile water for tvo third• 
of the yHr prOYida Ybual reportl for 1cieatbta at 
the Auetraliaa Ia1titut• of Maria• Scieace ia 
TovaeYille on tile llort~era Queea1laad coa1t. U1in1 a 
raaae of penC111al c-puten, Hn•itive •••uriaa 
dnice•, Hd • Disital lquipaeat Corp. VAX 11/715, 
thH• 1cinti8ta -itor tbe lif• ('.ycl•• of the 
•tarfi•b edsia1 dove the 1,000 llilH of 1111lticolored 
coral that ii claHifiad u oae of the world'• 
natural vonder1. 

Th• •upercoaputer allove the re1eercher• to 
procell i.nfor•Cioa up to 100 tiM• fHter than cbeir 
prniou equipaent hed. Apart fro• aaalyH• that uy 
prCYnt ualiaited wanton dause Co an iaportaat part 
of Aultrali•'• a•tural herit•S•• th• re1earcher• •l•o 
•re .. kins a 1ub1tantia1 contribucion to th• 
preHrYation of oae of Aultralia' • ao1t iaportant 
cOt11M1rci•l a11et1. The lcef 1ttract• touri•t 
1'111ia•1 vorCll aillioa• of dollan • year. 

Sci1ntific co-operation thee •l•o e11i1c1 tba 
nacioa'• b111ina11 interHU i• one of the ujor 
direction• for ClllOnat. for 17 year1 1 ClllOnet va1 
• b•ck-room enclave for c,,.put•r r••••rch ind 
dev110,..nt experc1 of tha C~nve•lth Scientific 

• I.cab l hhed in 1963 H the coapuc ins rHurch 
••ccion of ClllO, • aover11911nt financed technical 
orsaniution. 
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aad 1..-e1:rial le1urcb Orpaizatioa lCSIIO) ia llaclt 
llo•tain, Ca•err8. !low, CSilODet ha• b- •lea-.d 
H • tr•ina orpnisatioa vitll tile claarter of an 
•li•ted ,..lie coapeny to Hll c-pucer suvicu OD 
burea..-type h.arclvare rmsiaa fr- -iafr-• to 
c~icatiaa• ao4••· It i• •180 dcYClopiaa world 
vida packet svitchia& aetvorltiac facilitie• aad link• 
bet.veea dateb.,.. ia Aatralia aad GYef8CH. 

111 it• aev role. cstaoaec bu b- lookia& for 
partaen for OY•r•••• •nturH •d Ila• appointed a 
aatiaaal ••l•• force to •rltet it• proolact• aad 
la•cla iu new imep iuide Amtralia. Early ia 
1917, Da•id C:lnoajic vu _.. chief a•neral -·r 
of tlM orpaiuti•. C:la._jic joimed cstao ia 1966 
vitll n acco•tiq dipl- fr- Cmlterra Uni•ar•ity. 
!lore neatly, he ... tile 1ec0Dd-ia ca mt' to 
CSiaOaet '• fo~r daief eucuti•e, htar Clariapold, 
•o ntind ia 1916. ••• 

llurias llarcb, CSI&l'lwt seared up for itl fine 
joint •eotun - • -jor iateraeti-al -Utiac deal 
tarpted at Aaia ••• Chilla aad inYoi•ias • Boas Iona 
dutributor, Four Sea• Tel•-· 'Die pro<iuct •t tb• 
laeart of tll• deal ia tile Ultr•oda, a Uais-bued 
.Utiprocaaor vorltatatiOD for file -.-t, deta 
procH•ias, ud 1cientific coeiputatioa. It abo 
all_. orpaisatioa• to liak •ariou computer 
-tvom ~t h..,. differea£ c-icatiOll8 protocol8. 

llclpe• for doe Ultrmode pcochact biap oa two 

nceat pur..ouias •••le with tba Soutb Aultnlia 
Department ~~ : .. cica and tile ..., So11tb Vale• State 
lail •utbority • 

Tile Department of J•tic• Clllltract. ia late 
1916, aarUd the firat atteapt 1ly CSll.Oaet to coapete 
ia a c-rcial deal. lt - b•ia•H vortb 
SA2 ailliaa l$1.5 aillioo) for the data 
c-icetioa1 coapoaeat of tile SouCll A111traliaa 
J<:1tice lafona1;iO!l Sy•t- lJlS). Fujiuu Aatnlia 
voa Che coatrKt for tile •iafr- bar•ar•, •al_. 
at SAl aillioa <&2.2 aillion). 

Tb• JlS, tit• fint •Y•te• of iu kiad in 
Aultrali•, vill li'* the Attoraey Ceaeral'• 
Department, Police, Correctioaal S.rYice•, C-itr 
Welfare ..,. Labour Depue-ti, aad tile Iad111trial 
laci1try tbroup a •iaal• coaputeri.sed iafon1tioa 
aet1fork. It vill co•t about IA20 aillioa 
($15 llillion) to operate ia ita fint 1is yean of 
operation, but ofhectills tllu vill 1'• Hti•ted 
saiu of $A24 aillion ($17.5 aillion) o.,.r the•­
period ia the ntionalintioa of data aad tbe 
eliaiaatioa of uanaceHaCJ duplicatioo of iafon1tioa 
.-01 dapartaeat1. 

tile deal with the Stata lail authority, worth 
SAl.4 aillion (&2.5 •illion), i8 for 14 UltrU10de1 
froa .. ~vorlt Autoucioa. TlleH vill fora tbe bui• 
of a fully intearated co .. imication• aetvork 
prOYidin& hisb-epeed data link• betv••• three 
different coeputer 1y1teu and tile uny data 
.. aa19 .. nt •J•t•u ia u•• by the authority. 
Eventually, the Stace la i1 aetvork vill d•o 
interface to the neiattbourin& Qua•n•l•nd and 
Victoriu State lail data network•· Onr the neat 
five r••r•, it will prOYida •upport for aor• than 
3,000 teraiub. 

Th••• co ... rcial deal• •p•rt, CIIIOnet i1 al•o 
buildina up it• co ... rcial prof il• •• • bur••u 
coap•ny. Before it bee .. • •n auton-u1 unit, 
CSUOnet had HUbli1hed u exten1iv• coaputins 
network offerin1 wide facilitie• oa Control D•t• and 
f•coa (f11jit1ul .. infra .. ,. 'nl••• included• faco• 
Kl80 811d M190 with 08IV/f4 operatin& •Ylt••· Hd ~ 
f•coa H159 with llM/QcS. In • j~inc venturi vith 
fujit111, th••• were 111ed to develop OPlr•tins •y•t•• 
111hanc• .. nt1 for th• fujit1u rans• incl11din1 • 



pns~r' 1 tool It.it: for tile facom 0Sl'l/f6 1uie1 
-• a •Yet• for file tr- fer _.. kt:cll iapat: aa4 
09[,.c:. 

Aldloqll csno..t: .... tlli• .... c:-t:ial bu• of 
c...,.ter1 to f•lfil it• ... i~t:erm r.,_•ir ... at:1, 
t;l-jic beli..,e1 tllat: tllen i• a -s-t: ... for • 
aati-l Hperc..,.tu facility. CSUO..t bu 
prepsre4 a •raft Pl'OfOS•l for a aati ... l 
• .,.rc...,.ter 1trateu tllat lae ••:re -1• raalr. 
Aaatralia with tile US, Ja,..., FIG, lcaly, tile 
•therl_.., aad tlle Dai~ !tu.po. •••• (MT.MIATIOll, 
l ........ r 1917, n- 56-lS/21) <a.pria~ vitll 
peniHiooa of Dat-lti- r -same, copyript 
lry TeQaical ._lilll&91 C..-,, A..,._-' 
ar ... tnet C:O..-Y - all ripltl near-') 

'Die aa~. Gaore~t: .... er tile nformia1 
l .... rai.f of Deas liaopiq aa• prmier Dlao 1iyua, 
is pulaia1 ..... vitll ita pla to -'en.ia fov key 

araea: i .... try, asricolt.re, 1t1111e military, ••• 
sciemce _. teclmalop. s,.aias at tile Sac_. 
lateraati-1 C:O.far-. oa c:..p.ten -' 
Applicat:L-, llal• ia lqji.aa ia late J-, tile .._. 
of tile Cilia State C-il •a c-ittae for 
lleccroaics laaonti-, Li KiaarLia, to1' daleptH 
chat tile co•try •rqa~ co.poacan aa _.of tbe key 
•-10,_.t: objectiwa1'". llaa llopa is tllat tile •• of 
c...,.ter• caa ai• tile t:r-for.atioa of t:be ~try 
from a laqaly asrariaa aad lKal craft:-ttaaed socisty 
i.at:o a -jor -rl• e~c ,_r ia tile c:-cy-fi.nt: 
c•t:my. 

Li llims-Li.a ucia:tH t:laat: by tile ead of 1916, 
Clai..a had aa i.aet:all .. bua of 1,000 aiaicompaten 
aad -i•fr-• mad oorer 200,000 mcroa. Tba ..-.r 
of Ull1 i.1 sCill 1-, bac: it i1 1r•ia1 rapidly. 
Tllara era c.rreatly 09ar 170,000 coaf'ltar 
profa11i.oull ia Claiaa, balf of WOii ara iawclwad i.a 
dnelopia1 ·- applicat:i.11111. So far, Li ut:iaet:a1, 
•JIU. bue ban .. Yalope4 cowerias 20,000 
appli.cat:ioa prosr- ar .... 

Accordi•1 to • 1916 report rr- tba us ...... , 
ia Qaiaa, war 60 per ceat: of t:ba coapat:an ia Clliaa 
are und ia t:rmeport:at:ioa aad iad•t:ry, l7 per enc: 
ia •cieaca aad educ.t:ioa, 1ad oaly J.6 par caat: ia 
c-rca ... fiaaace. Tlla r-iader ii •PTaad thialy 
ia tile cultural, baalth, ... 11ricult:ural araa1, H 
well 11 ot:bar Mct:or1. 

Kora 1ipificaat:ly, tha rsport: Hll••ltl tllat: -
-jor raa1on for Cbiaa' • lack of vida•praad 
aut:oaat:ioo i• 1ro11 madarut:ilisat:ioo of tba 1y1c ... 
tlle CbiaaH already llaYa. "Ciiia& cool• Yirtually 
cto•l• ic1 coaiiuur proc:e11ill1 by batter craiaia1 of 
iu o;iarat:on aad cha purcbaae aad .. .,.10,...t of 
adYaacad tofcvara alraady awailabla ia ltba Va1c," 
11ya tlla report. Tilac •J ba UIUlera1t:iMtia1 Clla 
probl-. Keay people vorki.al ia cba iafor.acioo 
171c: ... 1eccor ia Clliaa, iacludi•I cha Clliae1a, 
1ugHc that coapucan •re baia1 U1ad at bacvaea ooly 
15 par caat aad 25 psr c1at of capac:icy. 

Mucb of cha t:acbnolo1y ladarlyi.n1 tboH 
1t:atittic1 ha• come froa for•isn fir .. - in cha US, 
J1paa, aad luropa (SH fl.sun 2 "Clliaa' • Coapucar 
lllport1"). 091r cha la•t: 10 7aar1, Clliaa lla1 
iaported •• ••t:iaatad S2 billioo of forai1D 
infor.ation t:echnolo17. 1 .. , Diaital C..ui,..nt 
Corp., llevlet:t:-Paccard, U11i171, Pujit1u, lloneyvall 
lull, aad Si•••• haw• •11 hid their Ibara of t:hoH 
deal1. 191 re11rd1 it• 1rowin1 bU1iaa•• in China 
vit:h tuch 1ariou1n••• tll1t: it: 1at: up ID 1111 Chiaa 
Corp. ia HOftl 1ton1 ia 1914. 
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0.. of th• lwtilli faccon co tecll•loV er ... 
..,., is tile .. ort•1• of forei1a reserYe1 awailaa.le for 
foreip .. rdlaa... nu i1 lars< .y tile n••lt of 
oYer-seal- u .... itvea ••ial tba first few year• 
of tile o,.. 4oor policy. 

for a ""il•, cha Ch~e Ciao.pt tllat 
-'erai&at:ioa -oat llawiq tile ript .. clliaa1. llov 
tbey are lean1ias tllat ic i1 a •:re~ •-· Cll.i.aa' • 
pidali.au for tedmolop ac••ilitioa reflect tile 
~cry'• cll-se of ...-11: 171~ -t M alltow• 
tile 1..,.1 ..,.ilaltle ia Chi•, -t M of practical 
••• -t c.tritt.te to Claiaa'• -t.al 
Hlf-1.tficieacy, -t foater --Uc aad 1ocial 
•-10,...c:, _. aut M -f•l for s-ratias 
foraip ucla ..... 

lot all of Cll.i.aa' • Udll•loU c-• fr-
abrod. It bu i::1 - co.poater t:r .. iti.s -' i1 
acci-ly craat:.'•1 a iatenaal ~t:er i .. •t:ry, 
ceac:er• ia leiji:11 aad ia $Mapai, a.ell of it .... r 
tba coatrol of t:ba -ly f-d Clliaa C:O.,.tar 
0en1.,_.c Co~. (CCDC). 

Sac •P ia early 1'17, tile CCDC'• 11t1te<I aia is 
to Mc- •a.iaa' • ta'". lt poll• topltbar _, of 
tile di1parate c...,.cer daYal.,_.c aM -factuias 
facilitiH ia Qaiaa iato - ors-i&atioa. '!Ila aia 
ii to co-ordiaaca cba ~try'• prOIMctioa of 
aaclliaaa _. balp _ _. that tile people vit:ll taleat 
an 1iY• tile ri.pt eaYir-•t to vork ia. Cac:t:iq 
acroa1 tba traditioaal llierarclaie1 of Clliaaae 
State-cootrollad orpaiuti.s ii u••tial if tlaia 
ii pi'll to be affacti-. 

?lairtaea fsct:oriea that b•il• tile C:raat llall 
lliccocoaputer ue part of tile CCllC. toptller, tlaey 
produce 25,000 rc1 a year. Factory ...... r J, ia 
leijia1, ••ufact.red aiaia fr- 1965 •til 191J, 
.... it bepa producia1 I-bit; -cbiaa1. low it .. i:.. 
tbe IM-coapacible C:nac llall, wbicll it builda •ias 
Iacal mcroprocnson aad -ry chip• froa Olti of 
Japan. lt al10 MkH a llot:orola 6IOO -ltiuaar U.u 
1y1t:• called t:llla IOIS 6100. "lilaac - would l ilta co 
do ie to -"• Di1ital' • Kicro'lll lier•,'" 1ay1 P• 
ti..Wao, .. puty cbiaf of produc:t:ioo at: tile plaat. 

riaure 2: Cbiaa'1 iacraa1ia1 CC!!(!Qter iaerte• 
Cua I a1.lh.001J 

c-c~ 191J 1916 191" 1916 

rr•ca 5.8 1.6 2.1 9.2 
Federal ..... lie of Geraaay l.J 7.J 7.1 11.1 
Italy 0.6 0.1 1.1 1.2 
Olli~ ltia1do• 2.) 6.0 6.0 6.J 
Japn 25.7 49.9 I~. 7 84.9 
Uaitad Scaca1 J5.l 77.6 1)4.7 119.7 

Total 70.1 161.2 255.6 J00.6 

• All fi1ure1 iac:luda computer 1y1ce .. , CfU1 aad 
paripllarall. 

Source; Official CU1t:oaa St:ati1cic1. 

There •r• aov •• 11t:i•ced 2,600 joint vaacur•• 
bet:veen China•• oraaaiaacion1 aad for1i1n fires. 
Tllou&ll DOC all have beaa 1ucce11ful, -•J forei1a 
coepuur fires are 100kin1 for a 1calte in °"' 
p1rcicul1r joint vent:ur1: to build 1 aainfr ... 
111a~ly pl1nt: in Chiaa. Tiie chine•• 1r1 th1t tll1 
company t:llat via• the deal will al10 vin a 
aa•aiva t11ar1 of Chin~'• 1rowia1 aainfr•• 
aarut. 



'Dia ladt of •Dtodtia& •ill4•u caa,..ter ,..•r• ia 
a-a.a ia otllw .,.. ...._c:e •iapoetic. siaply ia 
aoc poeailtl• •u•,'" ••Y9 si-aa' s~. "if Hr• •av• 
to •it •til a -aiaeer c• pt to tM9 •- tllere'• 
• praltl-.'" 

19,.c-ta to Cilia.a'• •tvod:ia& alltility are ia 
tile •rly su.... Oii tile anlicati .. •i•, tn..p, 
tllar• air.My - e-.l• of me WJ' oll&oil for Oaiaa. 

la di• lt•il•iap of die llaicipel C:O.-t of 
••iiaa ia tll• Jiar•• pnoriaa ia - of aau..·. 
.n 10,.iaticate4 iaf-ti• ayatem. lM •ia 
a,.licati• ia office aar-ci .. _.it H,.Orta 
aaia- ell.acts •l•cU.ic -il. Cll1-• -" 
pqc•aiac, _.a •ta-It-• -a-c iaf-tim 
ayaicea. 'twaaCJ' ,..,1. cua •• tll• ayateia at aay ti.me 
wia temiaab c• a filler-.,tic LAii. 

Gae of tll• ayac-'a •-loper•, la• Xie&, a PltD 
u .. at at .. jiq V.i••nity, •stlaw tltat tlley , .. 
to atarc &am acratdl. '"n.u. •• Mt _, aya~ 
,..ial tlaia ~ of applicati•, ltd it ia - ar .. tllat 
19 arwias WftJ faac,• acc«llU.C to Sm. '"'Dia tr ... l• 
ia pttiq di• __,, to .. ....i., ... i.utall di-.'" 

Ace•• to mare • ..,_. aofc.an toob -'• Hlp 
c•t tit• aNt ot ••nl.,...t, aM tltat ia tit• pal ot 
Cilia&'• aati .. l •oftw•• •1iaeuias mar-· ... 
ltJ' IMll•I Zllaa, &Hociate profaaaor -4 wica claainaa 
of tile _,.cft' aci- .. .-n-t of tile leijiec 
Iaatit•te of Aer....cica .-1 Aetraa.uica, tla• prasr­
ia .,..._., ltJ' aaiaa'• State Scimce _. Tam-1011 
C-iaai• _. i ... 1 ..... r••udaara ia l3 Cll~• 
•i•K•iti .. _. iutit.toa. ?lie proar-'• r..,iav 
-1ttee, .. _er, ia _, aaw-. lt ia -•e •P of 
uperta fr- tile U.i•~•itJ of llaryl•d, Coll•P 
Pan. 'Ille aoftvC• -&ia .. ria& -ir-t tile:J ar• 
..,,elopiaa ia lta .... Daiz_. wriu .. ia c. 

C-,l•• IOftvan iorc*l- alr .... J flan 11--U- ia Claiaa, particaluly tlaoe• -ectu vitlt 
tile •jor teak of ••CO.tbs Clliaa'• i11e.J1rat'ic 
l•paae - tlase U• owu 400 •iff•rmt Clliaua 
daaracter •tty procaaiaa a,.u. to ~· 
fr-. 

11aw mat taae 1-a•P •u It- ... c-ce• vim 
•- ••ar- of aaccaaa, tllua i• • II•• for de•alopi•1 
a•iaiatrati•• _. office applicatiOll8. na-p the 
011:,.rtiH _._.. co create affacti•• ayac- ia 
limta•, Ciiia will clt•p H tlaa ••J OliaHe atudetata 
ia tlle OS, lvopa, •• otllar Aai• co1m1triaa - arOWlll 
30,000 ia 1"6 - ret11r• 11- aftu llaia1 •llfO• .. to 
Vacua -a..-c •ciao•• _. taclllli411a of •1•~ 
malya ia. Probaltly tile _, iafl,...c• oa die fut.re 
of Qiu' a iaformti- ayaee- .... 10,...t vill -
fr• fonip -.-iu. Tltey will Mt •--Pl••, .-. 
-., ••••• if tllay waat to •iataia ......... ueir 
ayata• ia Cltilu, Clley will prc*altly cr .. far •- of 
tllair kaolr-llolf to tltair r.radia1 partaera. 

lotll tile ouui .. _,_i .. -' ciao CltiHH an 
llecotli•1 -•re mac clley ..... to -k• ruliscic plaaa 
to acco.-t for lillitaci- ia tllo uH of iaformtioa 
ayace. aa a llaae for lluaiaua. Cllilla, Mao"'9ila, ia 
1te1iaaia1 to foe• oa cloaiaa it• • .,ucacioaa ..,. 

lf iataraacioaal tra.. i• a11ppo... co be a 
procaH of ... t11al ll••fic, Clim tr ... vith Clliaa will 
118" to Ila a procua of •tual ... cacioa for a fev 
yaara. "AIM& c1te11," •• Profeaaor lu put• it, '"oace cha 
frieadallip haa 11•• .. ullliahad, cha world vUl .... • 
••llar place." (DATNIAIIOll, 1 laptelllJer 1917). 
Uacarpta• from an article lly Paul Tua, DATMIATto•'• 
l.ntar .. ci-•l adlcor •ti J•• I, "•iar, •• i.n .. pan•nc 
comiputer ..... cv...-in1 c ... u1c .. t in Port Worell. Ra 
haa llaaa i•••l•a4 vich Ciiia••• c..,..cing for eip.c 
yaara •• ha• recmtlJ apawc a J•ar leccurin1 in China 
on cha c.....,car sciaacaa.) 
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Europe •l!ff• ta IUUltA proiecu 

tea .. rda iaiaiatara fr• lt luopeaa co-trill• 
appr-4 tM iacl .. i- of 51 aev hi&lll-C.cllaoloay 
projects, vitll a coul walw of •r• tllaa 
SUS IOO aillioa, ia ell• lllUKA i.aitiati••· 'Bia ia a 
sm.- la•cbri c.a yeu• aao at tile ~tiq of 
Freaclt PA*i._t Fr~oi.a •itt.er_. ••i&a .. to liak 
lllROpe's iM•trial -4 acaMaic acimtiats •41 
aqi-n ia tile •....i...-c of •rbt-orieata• 
ucllaoloaiu • 

Tile projects a"r__. at a -till& here r...., 
froa a relatiftly -11 ra•arda effort lleia1 la•cha• 
lty acieatiau ia lritaia aad 0.-rlt illto di• 
pnHlllctioa of fruit n.-.. &-c. pl•t tia•­
C11l1t11ra, to a •jor 5-year, $US 60 eillioa project 
1-l•iaa tile joiac 4nelo,...c ltJ' ~ ia ltaly, 
n.c, tit• Dai.tad lillfllloa, aa• Fr•ca of th• ltiP-•.-• 
optical ~r ... aiaaiCl!I of talacoamoaicatioaa aipaala. 
Eadl project ia f_... fr- pri•ate •-' ,..lie aoarcea. 

nae ·- project:a llria1 tile toul to 165, •itlll a 
•alw of SUS 5.1 llillioa, tile total appraind aiac• 
mmu ., .. l•oacb• ia lt15 ia ... , _, ·- ... 
•irect r .. pr.aa• to ~- llS Strateaic Defeaae laitiatiwe 
(SDl). &trope- politici_. arc- tllat £mBA ia 
....... c. -tarllal- ciwiliaa api.-offa fr- SDI 
for US ~,_i ... 

A preliai. .. ry aaalyaia ltJ ci.e EllUKA aecretariat 
of projocta la•clteli ao fer rn•al• tllat die -t 
,.,.1ar fialcla for collaborati" an ia iafo~c:i .. 
tadlaolog (25 per c•t of tlla 10jecta) rollotica •• 
-••fact•rias (17.6 par ceat), .. , lliotaclt-loSJ 
( 13 per c•t). Otllu iaportaat f i•lda iaclwle •­
-tariala (U par coat), itPir-•tal protactioa 
(I.] per cat), _. t•le-icatioaa 0.4 per caat) 

Gae of ti.• uacl•ioa• of tll• aiaiatan ac ciao 
lladrid -tia1 wa Chat a apacial •ffort alllo•ld 11• 
•• witltia ell• IUaaA iaitiati•• to aoco•rap ar .. ur 
,.i•eraity-iaduatry co-o,.ratioa oa flatara proj•cta. 
(Sciaace, 25 Sepe.-.r ltl1) 

lT altilla pr ia l..rope 

U11Cati.oa ... traiaia1 i.a Europa _, ua .. rp a 
profo.- cr_f_ti• co ••t ell• altill• cllall•1•, 
accorcliaa to a report froa tile Iatar .. ri ... l Lab-r 
Office. 

laatea4 of cha cr .. icioaal di•iaioa ll•tv- lllw 
collar acl ..taite collar •orlr.ara, accordia1 to th.a 
report, It- Hv cacapriaa ar. -r&i-•I· Tho•• vith 
aw iaf-cioa tacluaoloa (HT) akill• _. claoaa 
vicll-t ch-. 

?lie report, prepar .. for ell• S.ptitabar 1917 
fourtll la&i•al Coafar .. ca •iataiaed tllat if liarop• 
vaata to ri•• co tb• clllall .. aa fr- owera .... akill• 
clawal.,...11: vill llawe co play a crucia~ role. Ual••• 
aducacioa aDlll craiaias - .. allead a •• polariaacioa 
vill take place affacti•I tbe competici••••• of 
nterpriH _. tlle proaparicy of tlll• ucioaa, aai• Clle 
report. 

"luropeaa traiaia1 policy olijaccina r-i•• 
ucllor•• U. J•aterday'a vorld ••. by aad laraa, tlley 
•r• coaaervaci•• ancl iaflaaillle, lackin1 
agreH inne .. anti Ua•-tuaia1 to the praaeac labour 
..r11ec." accordi.n1 co tlla report. 

?ha factory of cha future, said cha nporc, vill 
be c-po••• of •killed vorkera fullJ con••l'•ant vi.ell 
c~car-aiclad de1iaa and fleaibla aaaufacturin1 
11ace .. , vi th 11on._cbU.. taak• .-daruk .. in rotation 
llJ opareton. 



tile report hu ~ iajor re-dation• for our 
education md ttaioio& •18t••· 111ey mould be 
flesible aad foater cruciYity vitb coutaatly 
r.,i_.. canicula to amor the reality of the hbour 
•rut. 

llle report concluded by HYLoa that if 1chool8 do 
not r•cc to the 1ec:Olld ia ... ttial rnolation, -rltar• 
will bee- irreln .. t to t-r-• 1 aw 
onor~itiH, rell•ir-•tm -• prioriti••. 
Cll•ctronia Veeltlt. 26 Alaa•t 199 n 

~ 

Ualike Aa:a'• otla•r mitio• iad .. trialuiaa 
c-trie•, each u Soutll lltoru and Yaiva, lDllia hu 
r•jected tbe ide.1 of aimickia& Japaa'• HcceH ia 
proclacin& l--co1t harware u a ••ne of entry to the 
world teduaolo17 i.ad•try. ladia ia taioa th• 1oft 
r•te, altllwp • far the co•try i• fin4iq tlaat 
raau han Pi.as• 

n.. total YalH of ladiaa-pmace• uftvare lut 
yur vu lea• tlaa UO aillioa, of ""icla UI aillioa 
vu uported. la • ioternatiaaal aerat •er• •ala• 
of a da&l• PC paclt ... can r•da a billion doUare or 
-. , ••di ..-er• ue not U.pr•• ift. l•ea tlae 
GoY-t'• aatioaal 1oft .. ar• p~tion policy, ""ich 
•i• to iocraue 10ftvara aporta to *300 aillioo by 
1990, i• far froe -- de•pite the a1-8t tenfold 
iacra- it rerr•-U• llbat ia -., tlaat pla i1 
beia& uaperad by ramtricti- on tlae ua• of foreip 
esdl.... ( fonip -y rnerYH laeld by tll• 
GoY~t) to parch- tlae ript 4.,.io,...t llardvan. 

GoYe~t ed iad•tr:r official• are coaYioced, 
...,..er, tlaat lDllia caa becom a .. 11i•a •oftvare and 
Hr•icH llo•• 1UYia& tlle _ .. of the world'• ••r 
C011p9aia1 •d tlaa iatenatioaal iaformtioa iocluatry. 

la one eeaaa it already it, claia adftcaU• of 
th• .oftvara policy. De a4ditioaal Hcretary of 
ladia'a Departmeat of llactronica, I. Selbaairi, •o 
i• H•-tially the par- ia claarp of the country' 1 
coeputer policy, r•porta tbat acw-t lurY•Y• •­
"ladi- outtide ladia developed S7 billion ia 
1oftvare ia 1916." Be addl tllat tllere are curr•tly 
al-t 50,000 aorr•i••t Iadi- crutio& uftvara 
for foraip c09P&aia1. 

Ta"ia& ioto Cllat 1oftvara potential at bom it 
vlaat S.1laa1iri hop .. to do, aad he belia•a that 
foraip firm, .._tiler they are ... r coepaiH looltia& 
for caaco.-built 1y1te• or techaolou coapaaia1 
lllloniaa for prodacu, vill lle&ia tappiaa ioco it too. 

S09I of tllea already laaft. For .... ,1., Citicorp 
ia the OS aad Citibult Sa.tap ia the tit lane both !l.d 
applic:ati- .oftvara dnalopad by Tata Coeeulta:.-;: 
S.r•ica1 of lomay. Tata i1 hdia' 1 larplt 90frvare 
asportar, hniaa earned Sl2 •illioa ia cware•u 
buaiaa11 ia 1916. Moll& T"ta '• other cliaote era 
AMric• bpr••• Ooiay1, •tioaal Va1t•ia1tar le'* in 
clle UI, the luro,..ao Coeta iaer taraiaua ia clle 
latharl•d•, Awltraliaa lroa and Staal, the 
llev %eal1ad Poat Office, _.. tile i-it Port• 
Autllority. 

lut one of Tat•'• mo1t a•itioua coetractl ii 
juat 1etti111 under vay vith the Fir-•' 1 fund 
laHranct Coq. (rflC) in Saa 1-fael, California. 
Thia dell it to help the fund' I Sy1ta• lntarpritH 
1ull1i4iary ravl'ita the PftC'• .. tir• acco11ttl 
racai•able 111ta•. 

tony C1111 .. r1, vice pt'alident of the 1ub1idi1ry 
••plaie1, "lt '• • vuy compl•• job and involv .. 
inte1r1tin1 over 20 different 111ca... 'nle totel 
project rapr11enta about 200 ,.er1 of effort end vill 
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require clo.e to 2 aillioe aw liaff of cocla. Tata 
VH chosea u a joint d.,,alopar beca .. a va baYa al-1'8 
bfftl iapruaed by their profHa ioul epproach and the 
quality of th•ir -rlr.. lie can alH b-fit froe the 
lover •npover coata tlll• - .... their de•alo,...t 
centre ia lladru for - of the worlt." 

The Fund' 1 coafi4eaca ia bua4 to •- estaat 011 
a project j111t c-platad ia >*ich Tata helped to 
d•Yalop a data dictionary for fl'tC 119eed on the I.Ill 
Dill product. lt i1 called Addict. '"Va b•lina it ia 
the oaly one eayvbera near coapl•tioa in th• -rld," 
1aya Chal•r•, "aad w iotm to atart ••llia& it oa 
tlaa opaa •rut ia ell• nest f- -tlaa. • 

For FflC, Citicorp, aad other V.1tera fir91, -
of the -It ohioua anaata&H ladia offara ii 1-
labour co1t•. Vhile capiul-ieteo•i•• laarwara 
-ufacturina i• haDllicappad ia ladia by ,..,.re 
foreip em:banp aad iaduatrial iafrutructura 
probl ... , the co•try'• 1oftvare iad•try appar•tly 
benefits fr- thaa lffftH aconoeic condition•. 
"ladia hu a Hrpl• of -ployed or uaderaaployed 
•ciaatific and taclaaica l ... ,_.r, • 1aya tit• 
Depar-t of Electronic•' Salba&iri. lilac -power 
c-• ch .. p. "Tiie Her ... -tlaly aalary of a 
•i•er1ity ara4uata viaa •pacialiaed alactroaia 
traiaiaa i• l,000 rupa•• CS240), • rneala J,I. 1aa1a .. , 
joint Mcratary of the lliaiatry of C-rca. 
Sa1ha1iri a ... , "Softvara ia labour-iateuba, 10 -
baY• a coat-cuttiaa anaatap. • Selbaairi Htmt•• 
that Hftvara caa be de•elopad ia lDdia for one teatla 
>*at it -uld COit al1 ... ara. 

lDlliao coaputer airecuti•a allo arpa that tlaay 
ha"• ottaar poiau ia their faYOur, incluclioa tll• uaa 
of Ea11i1b u th• •taa .. rd laapap ia b111iaHa and 
aov•~t MCtora ad a 1.,,at of technical education 
tllat i1 hiper tllaa ia -y ••••l.,pin& aatiou. "Ire 
haYe I -altla of eDILDHrl and profaHioaale 
a•ailabla. Other comtriaa vith ..-called iaaspaui•a 
labour do aot hP• our technical a&pertila," clai• 
llaaobar L. Tandon. chair•• of the lomay-bu .. Taadoo 
Croup aad brotller of tlaa founder of Tandon Corp., 
Claatavorth, Califonaia. 

India i1 detaraiaed to continue iaprniaa tlaat 
1..,el of a&partia• by a&paadia& coeputer aducatioe ia 
lDllia. the Daparcmaat of llactroaic1 i• Httina up 
four ladiaa laatitutH of laformtic1 Techaolo11 1 

vlaida will •It• -· of tla• llatiooal lafor•tic• c .. ur 
network (ltCaec). Tlae asi1ti111 four ladiaa Iaetituta1 
of Tachaolou are al10 aspa11dia1 th•ir coapucar 
traiaiaa proar .... 1. Pri•ata iutitute1 and induatry 
an baia& aacoura&ad to iacraan coeput•r craioia&. 

Th• ready a•ailability of aclucatad, 1--co1t 
1oftvare panoaaal ii a •in•tay of ladia '• .oftvan 
pr-tion policy 1 a ao•er-nt-blCUd iaitiati•• Il­
ia iu fine year of oparatioe. t11ia i1 the lata1t 
- io the country'• fi••-:r•ar plan to i•prcwa clle 
iadu.crial and c-rcid ltructura of the country 
throup the ue• of aev cachaoloai••· 

A ceotral ch- of the coaputer policy i• 
SHh•&iri'a "flood ia, flood out" concept. the fine 
phaH opaftl tlaa pta1 to the unrutrictad iaport of 
forai111 aofcvara. thousn product• ara •till 1ubjact 
co a 60 par cant iaport duty, it i1 atill auch batter 
than cha 111ual 140 par c .. c levy eppliad to foreiaa 
tach110lo11 van1 beie1 broupt iato th• country. On 
the 1urfaca thi• appaar1 to be the oppo1ica of what 
ladia vant• to 1chi.,,a. llov caa aaltie& th••• Wa1tern 
produce• •••iar to illpOrt help incraa•• ••pore• of 
lndiea •oftvara product• and ••rYica•f th4ra i• a 
plan. 

?11• incoein& flood of nav aofcvara i1 ••peccad to 
offer •••eral baaefic1. Mandan Nilakani, deputy 
.. na1in1 director of lan1alora eofcvera houe• [nfo•y1, 
••plein1, "le'• 1uppo1ed to flood in, rliH th• le•al 



of eapertiM to iatenuati•al •t-•ard• aa4 me atate 
of the are. dl• ( la4i- pru4ilcta) floo4 wt apia." 

tllia ICNll ia to be nadle• b7 awerel paw. 
Firat, tll• iaca.ia1 floo4 sll•l• atmlata compatar 
•e m4 -•f.acturiaa -4 iacr- tile 1ise of ta. 
clomatic Hftware •rlirt ia paeral. SU1e11-tl7, 
tile pl• forecaata that "import aubatit11ti-" will 
occu ritla local ••Hlopera crutiq pro411cta that are 
clluper tll• tile iaporte4 peckapa. !f ;bey c-t 
tiler• will 1cill 1" - ••-tap: "':Jae ui~orta• 
10&-e .... - .... aot reiav•C tile _ .. 1,• 
e11:plaiaa ,,1:. llaci.H-, 4irector of PSl Dau s,.._ 
of la9plore, • •••factaru of llicroprocaHoc-ltea .. 
t:Cmf'lten -4 IJ'8-· 

Alda_. iaport ••atitati- will •t •ce.aarilf 
le .. to ~rtdlle proolaaa, aaotller approach iaipt. 

'Die iapr-4 leql of -pertiae ia also u:pecc:.4 
to attracc -trata for -ro-..U.lt aoftvare fram 
•jor fonip _,_iea. 1laae c•tracta will all N 
ctamaele4 tlaroup tile c.._.r-e4 c_.,.tar 
_...,, OIS. n. _,_, vill tll- llnak tlle 
caatracta 4ova illto •upallle piecaa, •inriltota die 
vorlt ._. 4aaatic -.miaa, -• 0. project, 
.... fiull7, aopplf die raaalu to tile caa'-"· 

lfiaaiq apacific project c•tncu ia tile 
t r .. itioaal var that la4ia baa t• iu aoftvue UfOrC 
tra... U.o&llf tllia i•al•• a..,.iq •aYalopu1 _. 
pnsr-• to work vitll tile cliaau, a praccice ofc:ea 
clascrilta4 u bo4J .. ,.ia&. lll0oll7 uporc, or 
"fle•are" apart •••• 

"Software packap upcwt ia tile u-." c•feaaea 
frnia Gaclai, aucoti•• diraccor of lliadiCr•, 1 
local aoftvare ll- dsat npr•-ta Di1ita1 14111,...c 
Corp. -4 Yettroaia lac. i• la4ia, boc:, Ile a.U 
c•oti- ly, "'nae balls- ia die 115 i1 1 '1ood)' P9I. 
1 c-c •• • lot of pro<locc deqlo,_.t ia Wia ia 
tile aur- to ••i--tera focva.• 

llllat ia --., tlaoup tile aoftvua polic7 ii laa 
CUD a year old, _,people are alrudy llniaa 1ecoa• 
tllCNpU llloot it. llN floo4 ia, for •-Pl•, •J •t 
•• aa -h of a fru flow u upecud. "Wllat i• 
hap,..ia1 ia tllat tllere'• a srowias fear tbs floo• ia 
vill -=••• lota of foraip aacll•• pr•l-. '° ther 
put r .. tdcd- oa," esplaial lil*-i• 

IYaa U die Vaatua aupplier doea -• to pt 
1ppriwal fr• it• ~·u-at to eirporc 1c1Yaace• 
•J•t- iato IDdia - aae Iacliaa buyer ia faced with 
iateroal reatrictiooa e111 tile iaiport of tile aecHaary 
dnelo,._t llardvue. 11lil ii aapaciallJ trua of Claa 
lataat -tlela of larp •Y•-· .. ich are acarce ia 
the co-trr. Yh-&11 tll• aav poliCJ' peraita tlla 
iaport, abo at 60 per c-t clucf, of die-• 
espnai•a aquipaeat •••cled to da•elop upacal• 
1oftvar• producta, azpore ~c-u _, lie 1i•aa ia 
recuro. 

For •clliaa or •Jet•• vitll btmdlad aoftvare 
tllet ara purchHad u•ial fonip allChaap obtaiad 
diractlJ fr• the CoY1na ... t, tlla daYelopar au8t, 
vithia four ,.au, ••port toftwara worth 2SO per etiat 
of ct. foraipa ••chaa1a uaad. For foreip aach•I• 
obtaio•d el•avh•r•, the ••port obli .. tioa ia lSO per 
caat. li•il•r t•r• ere applied to lHHd aqui,_ac, 
•• vell •• to that loaaa4 by a cuatomr for the life 
of • project. 

'r.la lack of accH• co th• ripe hardv1re •Y not 
be coo larse an obatacle in cha future •• lndi1 
d,.alope iaurnational c-icetiona liaka diet allov 
r-ca .... e10,..nc. 

There are othar proltle .. d..,alopin1, hovner. 
AlthOllsh uaera c1n i.,.rc toftvara, recaoc 
lftno1111ce"9nta appear co indicace t111c "i.f you're only 
a aoftvara retailer, you cannot iaport for •tock and 
aala," 11ya Milek111i. 
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llore 1orpriau _, M ia store. "Tlaart are atill 
-tificatiooa COiiies oat." lilek•i ...... '"lfa'r• 
still vaitir.a aa<l •-i ... " n.tae -certaiatiaa .._t 
the lilt·•lJ •i••-affecta of tlM llllli• 1oftvan polic1 
oa tile ~tl'J'' • local ia4utrr do aot i .. r-• tll• 
coefi'-<• of la4i• eJ11eC11ti••• u t1aeJ pa.Wle tlaeir 
aenicta OTUa.... lot ,. .. 1. tll- tllier will, -• 
vitb iacr ... ias wipr. 

lliadicroa'a .. tloak •- up the way -•C t.diu 
aoftvan caapaaiu - tlleir fotor... S.ya 
frnila '-Ai, "'Va'n loo1tia1 for •r• projecc 
coatncu ad ntorria1 r- tu-p ro7alciH." 

Liberalia .. aoftwar• aad ll&f'Wua U.,Oru will 
mitt - •iffar- to tlaa leql of •-litJ -d 
app~iec.-a of 1 .. i.aa promcta, bot tiler• ia a till 
- ~capellle pr•l..: tll• poarapllical •i•'­
fram -jor -'mu, eapacially tloa us. tllia •ill 
coati•• to llU..r tleYel.,_.t of boda PC ,.c1r.._ .... 
laree-acala projecte. 

For PC 110ftvan, di• -ia probl- dlat •iataaca 
prea-tl ia die iultilitJ co U.p q vitll a 
fut-....iq -rat. ror larpr projacta. di• prabl­
ia accea1 to tile -ir-t ia •idl tile prodiact will 
r.awa to hmctioa. for Cilia r ..... ••• CMIP&llie• 
vitla ralatiYtlf aodera r.ar•ara, ••ell •• lafoe,.. vitla 
iu Ua-llooaa hca e.urai .,..i,_.t ... iu 
tiam•lluias accaa1 to DEC .... Im •daia .. , an ofcea 
forced to uport peo•l• radlu tll- 4o ttae fttira 
•rojacc •t h-. {DATMIUIOll, l Sapt_..r lM7. 
n· 96-5/ll) (lefC'Ulted tntll pullilai• of 
Dac-ti011r -paiaac, cowri&llt •1 Yaclaaical 
fublialnac C:-,-7, A. Di.a _. lr.-craec CaapaaJ -
all ript• r .. erwa<I) 

Appr-ed ia 1915, the C..u-•t pl- vill ba 
•ntlopa• -·r fiq Y•••· At rr•-t dla -rt ia 
pr-•iac at a "'°" paca, ••• dtoop tile i.,.rt 
r .. tricci ... are •kia& it -n difficolt to •cilia•• 
tlla tarpta. ror tlli1 r ... oa att_,u are beia1 ••• 
to iacru1e tile iaiport of t•l-icatioea .,. .. i,...t 
fr• COlaltriea Willia& to Ii.Ye 1-iBtUHt loaaa U 

vall u to Uicr ... a prodlacci.oa aa4 local aae ... 17. 

lecaatly, 6,000 lian tPa It- ia1talled ia 
Jlkarta aad public DISD avitcllboarda prD9idia1 
10,000 lien hna It- iaatallecl ia Jn1. la tile our 
fucora, it i1 pl--' to •• ,_ tM cotrftt talepll•e 
aetv.trk by 20,000 lion ia JPa, 21a,ooo ia S-tra •• 
20 ,ooo ia s..araaa, etc. 

Other .. tho4a ~f fiaaaci•1 •r• pl ... eci: for 
project• ,...ich foraH• the l••cllial of tbe fint 
cal' ular radio tal•ph•e -icatioa aecvork ia 
lUoaHia. Laac year ••di • •Y•t .. v .. aac up oa .. 
aaperiaaatal baaia by a local c..,.ay oaio1 lricaaoo 
aqui,...c. 1lla cellolar radio tal•plloae Mtvork ha• 
at prHet1t eipc radio-bu• atati"• ...S ll cell• to 
cowu Jakarta aad laootuna. Tile fine pllaae, vbich 
dnipad for 10,000 aubacrillan ia alloot to be 
fiaiahad, vbilat tlle iaatallatioa of the ••coad pllaaa 
,...icb iD9ol•a Hp-4i•1 tll• areu -" the •ubacriller 
capacity i• •tier atuclJ· 

To aol•e the •jor probl .. of c-icatioaa 
rai.Hd by cha feet cltat tba country hu 09ar 
ll,000 ialaa.,., a project vu •tarted above 10 year• 
•ao for 11 .. chio1 aacallit•• ""ich caa create e 1y•Ce• 
of liob-upa •l•o becvaea tba moat diataat ialaads. 
Laat s.,ca•er cha C-ern ... c 1ppr0Yed a plao for 
la1111chia1, by cha nd of tile ,.ar, th• Palape 1-2' 
••t•llice. 1'1• operation will coat eround 
SUI 9l aillion. The prpioua Pallpe 1-l Htellita, 
la""ched a fev ye1u •p 11ich 12 cunapon .. u, 
prcwicla.t cha country with • c1pecity .,. ... 1 co 
12,000 telephone linH. (S..lletin Ulfl!SS, lo. lla5, 
lt October 1917) 



Ja,.. .. tici,.t .. a ~tic llaactfall of 
600,000 .. &-. ••i-• ., tlll• ... ~. 
accdilia ta ita toa.oleu aiaiatry. 

nu. ia alneoty pra•tiaa - o,.-t•itia f-
- ia .J .... 'a •l ....... _ta<I ~Ur W...try, ... 
u. r..nu.a ~i• .... _ .. ia ita .. ftwen •-io,-c 
r.ec-.1..,. 

f•jita•, foe e-.l•, ia to ncni.t 20 -
a .... u, ta h tr~ aa ~-re, atarti .. tlllU. 
year. 

IC iacreaa .. recreiC-t lnela are -liltely to 
co .. witlll -- .._.. - tlll• - ... anlicati­
•ec1tJ.os of tllla larp-acala ••ra ia J.,.. ia aurly 
l:llne ,._., acc9"iaa t.e hjita•' a Tealllio Ea-· 

'Die aefcwara ... ~ alllercap ia ••,,_to 
.J.,..•, Si~ ellliclll U.. te .. _l .. lllip pnoA.ctiwity 
.. ftwaa •-1.,...t -a-u. <c.ratar Veeltlz, 
ll Alepat lH7) 

'Ille llaliaa a.a.er of C:-rca ... IDll•i;ry -
.... a mcroa.patar te carry -It f~ial •l-iaa 
_. aaalpu •a -tlllly ltaau foe all of iu 
na~ .. lepti ... aa wll aa ita laaa .. eartara 
ectiwitU.. r-rly tlllia - poHillla -11 - a 
year. 

A .. joc affKt lllaa alao .,_ .... oorer tllle laat 
yur to .. ,,alop aco.omic .. ta - tit• actiwitiaa of 
local •tnpr-.-.. tllla -.ateriaati• of tlaie uta 
will n•teally ,.r-mt rqi• ..... re to req-ta for 
•c-'c •tatiatiu 1tJ foreip lll•ian• people, 
..... 1.,...t wrara _. die •tr.,r••r• tlll-elwa. 
Mlltlllar .. t.._ can•tly ,.. .. iu. iaf-ti- • 
price ia•icaa for a wariaty af coaa-r po4a. 
Afflicati .. •llCla u tltu• ... aipific•tly to tllle 
... ailaltility af key iaformti- altoet Mali'•.-.-,. 

n.. ... iaa lilteraliaati• of tllle llali• ec..-, 
crutaa anlicati ... for die C09JGtar •iclll promiH to 
lllelp local •tnpr-•• take Mttar •••ta&• of 
lll•i .... onort•itiaa. Vitia tlta CJumlllar' I .. taltaaa 
•Jlltam, it •1 •- M poHillla to proorida quick 
accaaa to iaformtioa • la1ialatiYa clll•p• affactiq 
••ia•H iataruu lty •ia& a liat of tay _r .. _. 
ca,.ala •-ria• of laai•bti•• uua. ni. ClaaaMr 
ia aleo .. i•& •• of tlla •cllliM to caaduct traiaia& 
vortu111o,. foe Kali pnf••i•al•. (Dawdo,...t ro..,., 
1 Octcbar 1'17) 

tllla iaformtioe tadlaoloo (IT) i.ad•try, 
.._,..,,., tlla •ola aa-c of lllar .. ara -'' aoftwar• 
for Clla proca11ia1 aad tr••lliHioa of data, 1•••ratad 
total vorld-vi•a rn•u• of aa1rl7 S400 billioa iD 
1916, a fi1ura Chat will lllawe aDra thaa tripled Illy 
lff5. 'Illa aector alrUdJ acco•tad for up co U par 
cnt of CllP ia OECD comacriH lllJ the aarly 1'80a, ••4 
clla proportioa hH rian •lac• 804 will riH furtllar 
iD die future. 

la,...icure oa tT product• io iacreaaia1 faocar 
Ch• ow UJ othe~ cl•H of 100•• aed will coaci.1uo co 
do ao. ta the United State•, it ia forecaec tltec 
outlay• oa CftlPUCau •• oellar .. ca proc•Hia1 (DP) 
aqui,...c will riaa by 111 •11ual •Hra11 of 2l per 
ceac up co 1995, ••• thoaa °" c1laph011e ••• cale1r•ph 
1yacaao by 10 per c111c. Annual apndia1 1rovch for 
cha ch~r• faocaoc-ri1ia1 iacluecrial produce 1roup, 
•r11p, i.a projacce• •t "° -• Cllaa 7.4 per enc. 
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1-.... t i.• IT-relate• •actora ie alao 
o.ucriniaa tl•at ia -t •tlilleT i.M•cri... us 
forecaau •ll- ltllat ia term ef -•l 1....clll ia icoul 
eectoral .. ,. .. ic•n fna lH4 ico 1"5 IT-nlata4 
i.ol•cri .. OCC11f7 fo• of die cop fi- plac ... •itll 
tllle laa.- tMtle lllw.-4 •1 ca.pater 1oar•ar• (l.S ,.r 
c•t --1 .... r ... 1rwt111) _. -.aicati•• 
1erwice1 (l.l ,.r caac>. ....ical ...... tal 
i.aat~ta an ia tlli~ place fol1-d "1 cal•,.._• 
• .. tal .. ra ... ~·i,...t (5.2 ,.r cHd ... r .. io ... 
-icatima 1yatem9 (4.S per c-). ly lH5, tM 
c...,.ur U....try will H lty far tllla •iaP•t 
i.ol•trial ianet• vitlll total -tla,a f-aat at 
S62.4 lllillioa (ia 1977 •Uara), foll_. lty tllla 
a__.il• i.Mutry <S4l.I billioa) _. tit• Clar" 
tel-icat1- Mcton (___. S20 lllilli.aa eaclll). 

lt io ... arally ••timtn tllat -11 10 ltD 20 ,.r 
c•t of tM pot•tial to M .... i .... from IT-b-d 
i-atioa lllu •• far "- ... loita<i, elllila tit• , .. , 
lllloald M realize• •itlllia ~ •at IO J&••· tllla _.. 
r.,id diff•ioa of It iatD - pro61ct• _.pr.a••­
rill - ..._, tlllroqtl c•tl,.rr- w.r-u 
ia taclo•lev tlllat ia alr...ty ... ail•la .... nrclll 
._ tlllet a - ,.r c•t n~ti.aa ia clll• 
c .. t/,.rr.~ ratio caa l ... te a 30 ,.r ceat 
iacna. ia ..._. f• - IT ~t. la ,...cicalar, 
-.ctiaa .. ~. proceHili& ,,._ iac. local or 
c..,..,-.iM aatvorka tllat caa ia tera h lialt .. to 
.. tioaal _. iatanati .. l c-ica<~ ,,.~•ill 
••- tlllair efficieDCJ _. eCCNMmi.c wal• for cllla 
••r-

tr iaw .. c.at form part of aa orpaiaatioe'• 
loaa-taa corporate atrata11 _. - ia.ol-ta• 
(wiclll •1 take four eo fiw• ,.an) "-• - of tba 
_,_,. • baaic aaMte. free ita atart..,., - IT 
ayaua elaould Ir.•• a lifH,.. of Mtveaa an• ... 
12 J•••· Olrar ti.., a_..., •• 1lolllal iaf-tioa 
eyaua lt.U.l .. ., iato elllat co•ld be .. acrw .. u tllle 
laq .. c ndai.aa ia doc oqmiaati•, j•t aa die 
iataraatioaal tale-icati•• aptaa lr.u b­
porcra,.• aa tllle l•ra•t •cllli.aa ia tllla world. llaara 
ia • coacara, bOOMTar, clllat tlll• world'• fia..cial 
..Uce, wiclll -. tlla9eelwea ridia1 tllla • ..,. of 
a-..... i-owatioa, .. , .,.race ia a • ., tlllat 
diacourasa tlllia ,,,. of atraca1ic i•u~ • 

World proolucci• of i.afonacioa tacbaolou onta• 
Cri*dl ••t:i.mtaa ltl6=lf95 

s billi-1 Awar•a• 
1916 1990 1995 -•l arovtlll 

I 

lar .. ara 224 353 611 12 
Software 14 174 433 10 
Talac...,.i.caci.oae2 

aa4 c..,.tia1 
eerwicaa 15 107 143 6 

toTAL 393 6Jlt l 197 11 

l. AC 191S e11Chaa .. r•t••· 

1. T•l•c~icatioae equi,..ac aolaly for the 
p•lic network. 

~: Ola>. 

lT •1ace .. not onlJ iacraa•e producti.YitJ i• cha 
cl1a1i.cal 1e••• buc oleo iacrod11ce a far 1raacar 
de1ree of flexibilicy iaco .. 0•11•nt and 
-•fect..ria1 .... ,e... Aut-cioa throu&" 
protr .... bla .. cbiae tool• and robot• .. k•• batch ••• 
"cuot011i&ed" producciat1 boch ca-:haicelly fe11ibla •ad 
ecoa•icallJ •iabla. 1T can al•o .. k• for ltiah•r 
quali.ty, DOr• "iacalli1nt" produce• thac h•Y• 1reacar 
appeal to the coaa.,..r. latworki.n1 will facilitate 
interaction llacwen uo1r1, •1ai.piar1, aa11ufaccur•r• 



_. dle • .,.lien of pn4ucti- •claiaery, tlbid1 
*°91• aot aaly rH11lt ia .. ttar atlaptatioa of 
pnlllllcu to ca~r•' ..... lac alao accelorau ttao 

U...atioa ~··· 
~ ec~c lteMfita of i-atiq ia It an tllue 

1todl of a ,,...titati•o ... , ... 1itoti•• aataro. 
QIMatitati- piaa will ari•a fro. bi.par u.,_.itwo 
- n-ltaa .. '°°"8 ... •orvicoa, froa tile •~iaa 
..not for iaf-ti~• aol'Vicoa _. f­
i--t ia - Ul-icati..e aotvortta. 
I-ti.as ia lt-*U'O of all ltiMa, froa •iaf~ 
c..,..can to -•lttop toniaab, froa roltota to filtra 
optic c•liac for iatesnu• Hl'VicH U1ital 
n~rlta, -t to -tioa apoaolias - aoftvan aa• 
aorvic• of all •orta, -..t• ..... a-.uatial 
-ltipliar offacta, cratiq •iroct •• iacliroct 
loq-tom ST09da opport.-iti•· 'Dao ltaq-iq aeopo 
for - iaformatioa ••rvicaa will co•or fiel4a •Ilda u 
profnaioaal ... priqto .. ta It.a., fiaacial 
c:r-cti- (oloctroaic f.-. tt-fer _. po:r-£ 
•JO'-), -tertai-t ... loiallrO acti•itioa, 1a .. 1u 
can_. .-C.ti-. 

At. ••litatin lnol, n-11ao• •JOU- ... 
eerTicoa U.o tile •rit of Mias •irtully 
pollatiorfreo _. of Mias -f•l for -1toria1 •• 
ulpiq to reWco air _. ••ter fOll.Cioa. t11oJ c• 
alao M _.. fn coatrolliq -siau, llolpiq to 1-
_., c..e,..c:ioa .. -u .. ltUllhl .m. .. ioea. tr 
iacorporato4 ia roltoU _. odaor _,.torcoatrollo4 
.aclai.ooa c• tao OYor lt-.riow •• ..... r- (u 
-u .. u•ioa) oc:c•potioaa f- .._ kiaa• <aacta 
.. ia .U.iq, ... ,_ ... --.lft"acioa ... aaclur povor 
pl-ta). Ia a - pural _,, IT will llriq ._t • 
tr.aformatiaa ia tll• • .,. ocoemo• oporau •• 
-sa4or a - _. ... cnatift wort•. Sector• won 
tr ia ..,act .. to .alto a partic11larl7 1ti1 impact are 
-Siaoorial ... •daiaary, aatomltil .. , toatilH ... 
clotllias, ltakiq, _. officriuo4 prafoaai-.l •• 
por-1 HrYLcH. 

Dnpito tlto din pn4ictioaa ia •- •uarten ia 
tho l970a, c..,..tore llawo aot clbplac .. 11-u ..,. 
a4dri to clolo •-• lt•t ltno actually craatocl 
... 1.,...t. Tltoro ltu ..._ • prosrnaiH alaift 
t_ar .. iaform.tio..-tl•tllia1 oc:cupatiDU. Ia fact, 
aiace tllo 1r...,ia1 cl--4 for iaform.tios-ralata4 
•erYiCH .... - tile.a offMt tll• l'iM ia tlte 
pr..-Cti•ity of ltaff e ...... i• thue tata. na. 
iatro4ectioa of IT •:rat- lau tll" aot .:oatriltutocl 
aipific .. tly co tile corrmt ltip loYah of 
_,10,...t ia .-, O&CD c-trin. lotveo• JO •• 
45 ,.r ~t of tlie l:Otal actha -rrforce ia cbe o&CD 
aru b - mpptl ill iaform.tiorta...ali .. 
occwpalti-•, vllile tlle iafo..-tioa iaduatry iuolf 11 .. 
INc- a -jor ..;Loyer: ia l:llo Uaitad Seate•, .oro 
people ·- -rk ia cbo Ir aOCl:Or tit• ia the 
Matomltil• iacl•try. 

btllar tll• aov tecllaolo11 ca•i•1 llip 
a...,10J98tlt, it - loolta .. tltou&h it •u too little 
teclaaolo1ical pro1rua tltat cauacl 1111-plo:r-t lnda 
to riao ancl •taJ llip ia tit• 1970• ••cl aarl:r 1980•. 
Ua-plo,_.t ••- to lw coaceatrated ia 
-i-atha aecton, .. ,.ctally tlloa• where IT haa 
ao coatributioa co aaka, lt .,._ frooi • Yicioua 
circle of low profit .. ility, 1- iaY .. tllaltt ••• 1-
proclactiYity 1rovtla, llakia1 •ployau rdacuat to 
espa11cl their wrlt-forcoa. Siaco now tacllnolOIJ h 
1narall7 iatroducacl tlar1111p nov i .... ,_,, tlle 
cOtlcluaioe ca• II• cir.,. that cllo diff,..ion of lT-llaaed 
procau aaco•tioa llH, 11.ko •plo,.....t, !teen llelcl 
llaclt llJ poor acoa-ic porformace. 

ta chi• coacoat, oaa factor tanda to be 
forlOCCan1 tlla rolacive pricea of capital an~ t~ ... r 
affect cha ....... for ••ell encl .. , .. can1ine cha 
aPflicaciOll ancl •paocl of diffaaiOtS of n .. tachnolo17. 
Availaltl• claca lhov tllac duria1 ell• paat 10 1••r• cha 

U..itocl State• b .. 1teoa aore d,....&c in otili~i•1 ~..­
iaf-tioa tecltnolo11 for proclocia1 iJaacrirative 
procluc:u aacl aervicoa, tllterua l1ar0fle aacl Japoa ha•e 
t...,... (alltlaooap to a leaaor o•t .. t) to .... lT for 
.,.._raiaia1 aacl ••t-cia1 tlleir proclocti .. 
proc:nHa. Aa a rHalt, tlloe America• tT i .. •trJ 
iacrua .. oatpoat aatl ... i.,...t rapidly ltetvee• t97l 
ucl 1912, .-eratiq a atoacly flow of •- potla •d 
HrYiCH. Tlte rolatiYolJ low n.-.r of iaclaatrial 
raou _. pro1r...Ulo iDll•trial •claiaory i• •e ia 
tlle U.itocl StatH, toptllor vitll the .. clue of rite 
.lmaric• •claima t-1 iH•tr:r, an ia abarp coatrut 
l:O tlo•olo,...u ia 5-<leo, Go~J aa4 Japu (tab la 3). 

Dae of iadaatrial robot• 

laro2!1 
of wicla: Uaitocl 

Jal!!! te~ State a 

1974 l 500 IOO 
1971 ] 000 2 000 
1980 5 500 4 000 1 255 4 500 
1911 I 500 6 000 z 300 6 000 
1912 u 000 9 000 ] 500 7 000 
1913 30 000 13 100 4 IOO I 000 
1914 44 000 zo 500 6 600 13,000 
1915 65 000 JO 000 I IOO 20 000 
1916 90 000 40 ooo2 u 400 26 000 

2. laclucli•I 3,000 rWota iaatallo4 ia latara 
lunpo. 

Source: O&CD/rramlaofer lutitot fiir 
'h04uktioutocluailL _. Auumtiaier-s (lPA), 
k•ttprt, Doca9or 1916. 

Ac tlle •- ti-, tllo U..ited State• i. .. 
•iataiao4 a 1ti1ta rate of joll crutioo, alth-p that 
•llooalcl aot Ito talt• •• a poiator to policia• tllat 
apt lte adoptocl elaoWare. A policy 1earri to 
carbi•I proclucti•it:r cr-tla ia orclor to retard 
i...,oac:-t ia laboor-1nia& proclactiOD toclloolo17 •• 
ati•lata eaplDJIMllt -1• bo ope• co coaai .. uble 
rialta; tlla c-patitiYo eaYiroa..at, apocially ia tile 
aiapplJ of IT proclQcu, •ipt .... 1ucll a policy 
reault• ia a l-oria1 of li•in1 ltaadarda ratlaar tllaa 
•• iacr ... o ia tlta •_..n ..,1..,.c1. 

tho futaro cliffuaioa of rr •:racowa will be 
cllaracteriaecl bJ 1reater iaco1ratioa aacl 
iatorcoaaoccioa, H ataad-al011a equi,....c boc-• 
iacre .. ia1l1 tiacl ioto aotvorka, .akial tacllaolo11 
tltac ia alreacly aYailabla tltat ...:II aora ecoa-ic ••cl 
proclucti.,.. Ooly aa aati .. tad 16 per cont of 
curr•tly iaatallacl IT •:r•tom b••• aatvortilla 
caplllilicy or are actually iatercOftatctacl. Automtacl 
offic•• and faccoriaa will aooa be a reality, 
tbarafore. la tlla factory, robot•, aueerically­
coatrollacl .. ctain• tool• aacl CltD/CIM •J•t ... will llo 
lialtecl iaco C..puter-loce1ratad Kaaufaccuriaa (CDI) 
11ttvorka in •ich the Yarioua plluH of dHip, 
procluctioe plaaain1, .. ceriala procur ... •t, .. cbiaiDI 
aad •••..itlin1, in•eatory coatrol aacl ••l•• ••4 
.. rkatin1 will lie iacerlockod in a ai•ll• iaformtioa 
proce••ia1 ancl cotlllUfticatioa •1•u•. 

lc•••rch 10 far •usaa•t• that rr-lleaad inaovacion 
tend• co lie capital 1avin1 (..,d labour •u .... cin1>. 
unlike earli•r production techit0lo1i••· The ar1 .... nc 
that iaveacin1 in lT •11c1 .. r••ult• in 80re than 
proportional:.• producci•ic,. .. ina Chu• taraa out to ba 
• 1t1ciacical •rtlfacc, 1iace ic .. r•lJ reflect• Cha 
di•iniahin1 coec of the har•••r• ale .. nc in th••• 



,,.t ...... tlle differ111atial 1tatiatical treac.ent of 
tbe hardware ...t 1oftvan coapmtllllta Ct• fo~r IMiaa 
counted aa capital expeaditare aad tlle latter 
c-idered u currllllt. coaa-.i::i-). that ••aeau 
tltat -ni.a &boot the ... loymeat c_.eq-cea of the 
lT r..,.lat.iClll ia office• ...i factoria is a 
aiacoocept.ioa l•••iaa the policy diacuaioa ia tll• 
Vl'Cllll dinctioa. 

latber tb- tryiaa to pndict tlM laltour urbt 
i..,licat.ioaa of coaputarisatioa, policy--kera ROllld 
'le coaceraed witb eliaiaat.ia& tlla iapedi-u to tbe 
ori .. apread aad r.,id diffuioa of Ir aad aiaimiaiaa 
tbe adj•ll:Mlllt. coeta for daoH afferaely affact.e4. la 
&tB•ral t.erwm, t.ltere are two -i• area• for .,Yenmeat. 
act.ioa; firat.ly, foet.eriaa tlla es.-.iClll of the 
tecbaolog bua ia paaral •• tit• diffuiott of II ia 
... n _. -•i--•isad firwm ia particdar; ...i 
1acoadly, 111l111ria1 tlta a•ailability of a ••it.ably 
traiaad -4 lltilled vorlt-fcm:e. 

lit. ia part.icdarly ia laH taduaolosical ly 
a••ce• co ... tri.1 tbat ~·rmm•U •Y ..... to 
1..,,.rt. ti. •-ato,...t -4 diff•iClll of tT •11t-. lac&•• it i• •kill iata99iYa, lT proceH tedtaolog 
It• •lY really t•• off ia a limited _.er of 
couatri.• witlt an already •••ce• tecltaolog II•• aad 
•jor i•ac-u ia UD. Ia _, co•trie1, 
ianitatioaal c1a ..... are cniaa place ia •rltet 
1tractura of talac-icati- ••"ica, ia 
ratrictioa• oa brCllldcaltiq aad cablia& or ia 
protectiClll of iatellact•l propart.y ripta. fiadiq 
coa1•111• oa aw, or rrdafiaia& eatablialtad, 
1tmdar1b, _. lilleraliaia& nsalatioaa are import•t 
11tapa aeedad to llllcoarap i11ra1C-t ia IT. Kora 
paerally, raiataace to cla•ae• ia vorkia& coaditioa• 
...... to Ila n•rc-, .. iclt r .. aira• botb •• 
•liptean .... ..-at ... a •aitably •killed laboor 
forca. 

la CClllaideria1 all die iH11H raiHd by aaiatia& 
ri&iditia• ... ob1tacle1, 1o•ar1111e•t• •1 ••• tit• 
1cope for applicatioa-ori•tad policiu (tba 
"t.ecltaolog-pall" approedt) aa a •re efficieat -• 
of 1;;1-latiaa tlte iatramctioa of tile oav 
tecltaoloti••· Tllie coocept. eotaih tlta cooplia& of 
1upply-1i .. policia to create tlla tacltaoloaical 
caP*ilitia witlt tlle ..._. ei .. , .. dietioct froa 
,...hio1 lT epplicatioa• at tit• fira lual Cllll7. 
Caaclidata for aodl lara• applicatiCllla iacluda aav 
iafrutrui:tare •Y•te•, for au11pl• ia trmeport 
(j111t-io-ti• dali•ary) _. tala-icati- tlhere 
"- HrYiCH could iaprwa •il •Y•te• cunlllltly 
bard•ia& aw-t lltldpu. 

S- ao••r-•ta Ila•• adopt.ad ujor protr-• 
for aocoura1io1 broedar IT uea, pr-tio& apecific 
anlicati0111 aotl objacti•a aucll u redac:i•I air •cl 
water pollutiOft or CClllH"i:I& f091il fuale. there ie 
cite poe1ibilic1 of .. ay other applicatioa• -
aicro-procD11or-cODtrollad .. &iaa ia automobile•, 
aapert •Y•te• for -itorio& illepl chaaical wute 
...._,., ia .. jor ri•ara, 1afar elactrODic brakin& 
•Y•te• ia aocor •Dlticlaa, co.,..terb .. ~raffic 
.... ,_., -· at a &•Hal lDYDl Cha crHCiOft of 
"••rt1r citi••"· All eorce of public ••r•ica• could 
Ila rDDdarad aora dficiaot -4 coat affactift tbroup 
tile uea of lT, aorener. 

Thie kiad of policJ 1pproadl DDad aot aocail aa 
iacrH•" u•• of public fllD'Je, 1inca it baeicallJ 
imrolYDI .. t:ia1 •PDcific objacci••• aad cr•acin1 aa 
appropriete fl'-rk for th• oparacioa of uruc 
forca ia a period of craadtioa. 

• • • 
?ha lT iatlU1Cry could tllUI coa•d,uu .., 

i.,.rcaac 1a1ina for future econ011ic 1rowc11, if iC• 
proclucu ue dfeo:tiYelJ Hploicad. llowDYar, ualik• 
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otller hip 1rovt1t sector• (c-•umtr electroaic•, for 
•ample), ..._. for iu po<la -4 1erwicu ~• 
•il!ly fr011 o~er iadaai:riH aDd fn. pulllic 
allaiai1tratioo1, 10 tltat. iu _,., ar-tlt will Ila aa 
1111Clt a reflaccioa of co11Dtrie1' aeaaral ec:otaamic 
parf-ca aa a CCllltriltutioe to it.. ...ca, .. ila 
1ee1tio1 to ll•r-•• tit• larp 1ocial, tacltaiul aad 
ecoaoaic potaotial offered by lT, sw~u c-t 
hope to .. ,.ad oa tit ie oaa •actor to IDrYe aa a 
e&talflt for atOVtll boat -t dao CCllltia• to focUI 
etteatioa OD paeral •truct.aral ... ecoaamic 
coaclitimaa to prwi .. a IMtter fr~ for srovtll. 
(OECD leporter, OctoMr 1917; exarplt.ad froo aa 
article bf D. r.i•al, Sci•ce _. Tadlllolog Di•iaioa, 
OEm) 

Scaadiaa•ie la .. cla• a trmeaatioaal data aatvork 

'r.la Sc_.ia&Yiaa aadloritiH are 1ettia& up vlaat 
mould be tlta fir•t craa ... tioaal tel•c-icatioea 
Hr.ice. Tiie joiat ••aidiary will be eatabli•ltri ia 
S-dllll aa a priYate coa,..y midi will ••PPlJ tlla .. ta 
DDtvorltl Oii ID iotarutioaal b•ia• TllD la-cilia& of 
tlaie H"ice ie to pnpare tit• way for a eimilar 
iaitiatiYa io Europa. 

s-dao will - I per CD11t of tit• aw compaay aa4 
Daaaark, fial-4 aad Iona'!' will ltna 16 par c•t udt 
witla lcalaod boldio& 4 par CDllt. TllD compny 1hoald 
atart o,.ratia& u of 191& bf .. idl tim all tlta 
couatrioe cooceraad will lt&Ye obtaia .. aatlaoriaatioa 
frOll tlteir rapectiYD parl~t•. 

la Httio& up tltie HrYica tile .. jor c:ompaaia• 
will be altle to order tlleir r .. air-ta for cltair 
priYatl data aatvorlta fr011 oae poiac. Tllaf vill allo 
be able to pey for tlaaa aDtvorlta ac tit• .... aia&l• 
poiat.. 

a, -•iaa ioto tllie field, Scaodi...,,iaa 
tal•c-icatioaa will fiml m-al•• ia hHdloo1 
c-.acitioa with tit• •jor coaputar -4 coaputer 
••"icu c•paaiu 1udl a• I•, ElectrClllic Data 
S,aum, a .... Uiary of Caoaral Moton, ao4 C:.i1co, a 
1alleidiary of Gaeeral Electric of tlte US. 

A&ra-•u hna already 11•• coacladad to 
asdl•ae traffic witlt loo& 1oa1 ad C-cla md 
aaptiar.ioaa are ua•r -y witlt tlla US. Saclt 
asr•-U an cODcaatratad oatai• laropa iD ordar to 
facilitate tit• dilcuaeiooa aov takiaa placa a••& tit• 
Earopa• co•triDI for tlle poeaible l••dtia1 of a 
eiailar r.r•aoatiooal •er•ica oo a pao-luropeaa 
bub. (lullatia lllli'aUS, lo. 142, 13 S.pr.e••r 1917) 

Uaitacl ltiaploa 

AlY!t Prot1r-

Tlta r11ulr.1 of four ,.ar• of work m4 a 
llSO aill iOD ilWDHMat ia iaformtioa tecltaolo11 (IT) 
were di1pla,.d recaatlJ at tile 1917 Al••J Proar­
cODfaraace u4 eallibir.ioa. All r.lta f:mtle •re •­
c09llittad •~• Cha la•t project• are aspect•• to be 
co.pl•t•• .,, 1990 • 

Tlta proar- vae eec up ia 1913 to ... 1aca th• 
ability of Japao to craar.a a oatioaal co-ordiaatad lT 
dri•• vitll iaclultry, 1o••r-ac aacl aca-iellic 
ianicutiClll• co-oparacia1 ia work OD tlta nHarcll 
1taaa, but co.,.cin1 later OD ia produce ••••lo,..ac 
-· ll&l'ltatin1. Four key Cecllnolo1iH VHD 
i .. acifiad: Vu1 Lar1D Scala lata1racioa (VI.SU, 
latelliseoc ica-1ac111 la1ad Syaca .. (lllS), Softv•r• 
1t11iaaaria1 (S!) aatl Che Kaa/M1clliaa lacerfaca (,..1). 
S71ce• Arcllicacture (SA) ... r .. • • 1•ar lacer ae 
aaocllar vit•l •l-at. 

the Coveramat tuppliacl l50 aillioa for r111arcll 
in aca .. •ic in•cicuciOfte and ll50 aillioa for iacluatry 



rueardl. la4•try pr"i...,. tile remaiaiac 
U50 ailliaa. llon tll• 100 pntjecta vcre Oil lbov at 
tile e:dlibitiOll -4 tile clirector of tile prosr-. 
llr. lri• Oeltley, ••;>r••4 Ilia pleaace at the ft'• 
o•er•ll procreH ia n. vith - aote of vaniac. 

the ealtll•i ... evidut at tile e:dli.bitiaa •• 
coef•r•ce wu ceapern •Y a -cen for ell• fut11re. 
lt vaa DOt cleu tlbat. if -ymiaa. -•14 a.ccen tile 
Abey Procr- aa4 ·- participaata coaplaian C!lat 
their work VU Hfferiq beca- it vaa -t U- if 
f_... -14 be fortlac...U.C. ... Clll1ianr9. 
Octolter lN7) 

the s-iat Uai- ia 1i•iaa a bis 11-t to tile 
Mctor of tel•-icati- _. tu ~rcial apace 
proer-•. 

Folloviac Claiaa'a ._,10, the S-iac !Di- ha 
•- la•died a -rut cempaip tD aell -rcial 
apace - it• pntCOll ndieta. As a rude of tlaia 
umf9ip'a lack of aaccaaa, tile ~teat a•tlloritiea 
11 ... aipe4 • acn-t ritll a r-.lo• laaw•co 
•c-eller. n.u --.-Y will ect aa • iatorm4iary 
IMtwwea c:t..coa-, tlM S-iac ci•ili• apace 
aatllority, aad Veater• co.paaiaa viallio1 to place 
tlwir -tollita ia odlit aa a.aw ntcketa. l!ae 
coat foe- ucll lamcll rill -t to Sos 20 mllioa 
•idl ia Hry c:oapotitift c_,... to the price Mt by 
tlla Clai.Maa, Sm JO lli.Uioe. 

All re1arda tba Earth t•l•c-icatioaa 1octor, 
tile Tel-icatiOll Iaduatry ... urdl (Tll) baa 
,..H•ad a atmly c•taioioc uti9ata of tlli• 
•rllet'• da•alo,...t o•er tile aaxc f- ywara. 
Accordiq to tllaa utmta, ctie .. ,... .. far 
proc11rio1 tda-icati .. • .,.ai,_.t vill 1.rpua 
SUS zo billiaa by 1995. 

'Illa TH lino atiatated mat tile l.•aiaa clomoatic 
-rllec for tole~icatioaa .,..i,...t allodd 111rpaH 
tile hs 9.6 b!lliaa of lut year -' iocraaH to 
tus 13.4 billioa io 1990 to ruda tas Z3.6 billioa ia 
1995. Ola the baaia of the pl- fornua by tile 
SoYiat eo.er-•t, the cable c-ica':iOlla aetvorka 
vill be .. ,_.. .. la4 r•-• with tile iaeerciaa of 
fibre opc:ica. I)' 1995, 44 mi.llioa liaea vill be 
dicitaliaecl for tile tc--•i .. ioa of data aad i•cn. 
tlae 11..itu of talcplloa•• vill iacruaa fr• the 
30 aillioa of lut 7aar to 41 aillioa ia 1990 la4 
rucb 100 •illiaa ia 1995. 

Tile reeulta of tlle r .. earc:h ha•• hiplipted dlat 
the S..ict i111kaatry vill MNp to co•ar oal7 a tbird 
of ita ••da ia tile talec-icati- .. ctor. the 
TU tharafort for••H• tbac die Co•ar-at uill lino 
to reaott -r• haPily oa iaporta froa ~tllar co,..triaa 
of tile laat or n• of tile Veat. Accordi.111 to tba 
calc:11lati- of Tll, tho iltporta vill reach 
•nroxi•taly SUS 5 billioa ia 1990 of •icll •ro tll­
SUS 350 •illion will com from veac:ara coU11tri••· 
TllaH i.,.ru -uatod to SUS 37 •i.llioa ia 1914. 
(lalletia III,.ass, 11o. 151, 15 ...,~.,. 1917) 

1laa Soviet c-uniac Party C:.1nH alrHdy 
approncl • •vaapi111 proer- of acoaoaic: refora 
foe ... iaa oa 1i•i•1 -· aut_,. to -ufac:turiac 
pine unapu lolto ara axpectad to double chair 
axi1tin1 automtiow "l&Tal•" by 1990 •ad viii henc:a be 
forced co •iak or 1vl.. Otl tbeir °"" •• araca •ull1idia1 
ara reduced. llovwar, pl .. t• uill alao Ito all..,.d to 
ratain • portion of th1ir profit• for 160 and capi,•I 
imrHt ... ta of their - c:hooai.n& an4 it ii believed 
that under Chit •J•C•• Mny plaat uaapn will 

- "" -
compete •ieor-ly for the ••t auanco4 c...,.uu &ll4I 
CIA/CMt ~ui,_at that are ..... aa tho buis of 
offocti•• factory au-tioa ia W.atara -triaa aa• 
Ja,... 

Tiler• ia •11111tia1 1poclllatioa ab-t llqe aev 
.arttou and 11 ... ia .. a op,.rc:miti .. for Waaura 
c..,..cer -' CMJ/Cllll tecllaoloCJ s,...liac-a ia mo •aat 
expaaae of S"iat ec:-r· 

none 1pac11lation1 are reiofDrced by tile fact 
tbat for tbe fir1t ti• ia lliltory tile &reialia loader• 
lane iDYited capitaliet fir. to ••t •P joiat Hat•r• 
ia a.. S..i.eic Dai.Oil. ?hey ... ,. mat .. c11 pnp-­
vi.11 eccelerate tlleir hicla-tacll-loCJ acq•i•itiOll 
acti•itio• ead offer &escan partaera lav-coac 
-•fact,..iq facilitios vim h11&9 oc-1 .. of 1cale. 

A receat book '°SOYiet Auc-tioa• by 
Dr. Jack laraaaon -' otlter '"ietoloai.ata prO'ltidea 
•- 11Diq- iaaipta iam tho So•iet ••-tioa scaiae 
ia 1eoeral vitll parcicalar attoatiOll to iu CAD/CUI 
aad roltocice iapl-ution plm• ao4 prolll-. It 
alao lliplipu political probl- tllat tb• C:Orbacll" 
pl-ar• are fac:ioc ia tryiq to iatl-t ltbeir 
maaiwe ••c:o.&tiaa policioa. 

Tile So•iat QD/Clll efforta, accordiq to tlaa 
a•tlaon, date bad< to th• early 1970. •eo 
40 orpai&ati-• ,..,.. aiqled 011c for iotrodacti- of 
CAD/CIA • .,..~ _cl, b-· - HCOlld-paaraci­
llSll-6 •iafr-• .. c-iaa tile Hll-1915 Fi•r!oar 
nu. 'Dau irralC'- wu accalaL.•ted ••ill& tlae 
1911-1915 fiH-Yoar fl .. a4 &i'fm top priarity witb 
the objectiq to aac:-te 1S par coat to ZO par c•t 
of deaip work l»J 1915. Tllo 1916-1990 Fi•r!oar Plaa 
oripaally callad for craatioa of o••r JOO eeparace 
CAD aya~ da4icatad to •pacific applicatioaa 
tllrciuP-t tlae So•iat hioa. 

Gi•• tile fut tll,.~ clatto are 1 .. eral mllio• 
worken io ... ip _. procluctioa m1ia .. ria1 at 
-c:h ioe aad iaatr-•c bllildia1 pl•u elaaa tllna 
procr-• appear croaaly iaadaq•t• ... if ttaey ar• 
•- aa de•elo,...t of CAD/CM 1ptoa procotypaa foc­
nplicati..,. io eiailal' applicatioaa tlar011p-t tile 
Sniat Uaioa. lhuo an alH -iq• political 
probl- that are hiodaria1 tile proliforatioa of 
CNJ/CIA •JIC.- io So•iat deeip bureaux vllich 
typically •ploy • to 5 ti- -• daaipen tb• ia 
tile Wen fol' parfor.i.ac tuk• of coapanbla ceaplexicy 
.... .u.. 

CIJJ/Clllt ianallacioaa witbia So•ieC uaufaccariac 
eaterpriae• alao tbraaua tba traditioaal role of 
So•iat deaip iaacitutea. Tbia frqM1ltatioa of 
raaearcb, d .. 010,...t, protocypiq, aad eaaufac:turiac 
fuactioaa betveaa •ario .. S..iac orpaisatioo• is 
parc•i•ad •• a fOC"aidabl• barrier to iacroductioa of 
affocti•• iatesrned CIJ)/CNt •Jlte• •~ tllo anterpriaa 
lnel Mllicb could load natually co fltS aad CDt 
levah of aueo•ti... Ia rocopitioa of Chao 
probl- tM S"iat eutlaoritiH h••• ba&im c:o 
authorise in-houea UD proer-• for ••Y aacarpria•• 
aod Htebliabed 150 •doatific-produccion uaoci.atioaa 
eodellad after CJpical aalti-procluc:t hip-c:echaoloCJ' 
caapaiaa of tile USA. 

la 19U JO par c:eot of th• lerpac SoYiat 
aatcrpri••• vith O'lt•r 500 •ploJ••• vera ~uipped with 
their ova •infr- c..,uteu •ny of vhicll ara 1till 
of 1111 J60(lW) aad llIISlt-32 vincap. 111 hundrna of 
ltbou.tead• of s-i•t oatarpl'UH •••ip vorll: ia 
perfo.._d 111in1 cuclitioaal •nual •Chocl1 a .. 4 ill 
c•••• vh•r• CAD •Y•t• .. are uaad ralati•aly •i•pla 
drau&hcinc i1 by far cha ..,,, c....,. application. 

ly co.,ari•on in cha Uiaitad Stec•• 100 par cine 
of coaparabla an1inaerin1 c-pania1 operated Chair ovn 
aainfram co•putar• •• aar17 •• 1976. Tha7 have eiaco 



111nl-te4 th••• tHOllROI 'llfitll th_ .... of 
per•••l c-puters, CAD/CIM -rl•tatioas _. 
1oflluticate4 periflleral ••icH 111e4 ia a Yariaty of 
daip fmcti- ia all types of ia4•UiH. 

l1le Saoriau auo recopize4 tile •e4 for 
1pecialiae4 CAD/CM llar.,are 411rill1 tbe early 1970• 
tlll• tbey 4nelo ... tlleir 11-6000 _. 11-7000 
maic...,aten tarptn for ia .... trial ·-ti­
anlicati-. Duriaa tlaa 1977-1971 periool tbey also 
iatroilolceol -n e4'1'-4 •iU allCla aa 11-400, 91-3 
_. 511-4 •icll -n f-ti.ally ..._.iwalnt to 
DSaD~ll m•iea.fllt.•n, tile ISDA-u• •iaa 
VMIC-2200 i .. tr.ct.i- Ht, ... a p.re -ti- ... ip 
ia tllle farm of tb• Mlll-4 mai~ter. Early 
nporu of CllJ/Clll - ia -jor ntaqiriH• claia 
laltoc aa4 ti- rn.cti-•,.. to 95 per ceat. 
(~ Urel•cll, Sepualter 1997) 

us robot .. 1 .. rue 46 rr cat ia first 911Uter of 
lflf OHr lti6 

C:roH aet orders for US ltaae4 robot ••ppl ien 
rwe 46 ,.r ceat ia tbe firat 911&rtar of 1917 
c-pand to tile fir•t 911Uter of 1916, accordiaa to 
ll.oltotic i.-.tria• AHociati- C&IA). 

'Iha tra• ar-p nportn tllat a total of l ,365 
raltot• wal,... at $106.• mllioa wre or•rn ia tile 
first 911&rter of 1917, .., fr- tbe l,354 •its wal-' 
at t73. l mllioa or•red i• tlae first ••rtar of 1916. 

•n.. •ia daallnp for tile US roltotica i:adutry 
i• to attract. •- caac-n ill a 4i•er•e r•p of 
ia4•triu,'" Hi4 Boaalcl A. Viaceat, euc11tiwe 
'l'icrpraiMat of llIA. 

ai,....u ia tile first 9uarter of 1917 tot.all•• 
l ,171 •it• Yaluri at t73.5 m!lioa, .i- fr- tb• 
1,502 •it• nl•• at *83.0 aillioa lbippecl ill tbe 
fint 9•rtar of 1'9'. 

llowne\", tbe iacl•try backlo1 of •fill•• order• 
arw to 1,515 •ita .. .i .... at t140.5 mllioa, up fr­
tbe backlo1 of 1,455 mait• •alue4 at tl19.7 aillioa 
at tba lteaimailla of 1917. 

tile aroup anialt•• tbat •- 27,000 rollou an 
now beiaa u•n in tlll• us. n. US i• tb• -rl4' • 
Hcaecl lar1••t uaer of itul ... trial ralloc:•, trai.lia& 
Jape• 111licll ,.. .. mre tlla tvic:a H ••Y· (llaprinta4 
vill:ll perwi••ioa fr- lad•trial !a1iaeoria1 •aaaiae, 
Sepcetlbor 1917. Copyriatat ln•titute of 1...SU•trial 
la1iaoere, 25 Tecbaolo1y Park/Atlmta, llorcroH, 
CA 30092) 

ll•y 4Hipatioa• b•• ban propoHd to de•crillo 
the applicatioa of c..,..tar coecrol ie aaeufacturiaa 
•1st••· but the _, aeaeral i• probably CDl. le 
theory, Cilt •Y•te .. are relati••ly •traislltforvar4 
ae4 •ery af fecciwe from a 11,..i•••• point of viev. A 
Clll •y•t .. eli•i••t•• ell• uepr .. ictaltilicy of h ... • 
ltehawiour - it i• therefore •-a1tlo to practical 
MtlM•tical mdelliq, it vill alwy• lie•• 
•ccordina to theory. Tiie rw •teriab for • 
P•rticular pro ... ct erriwe ac tho plaac •• required -
jun Oft ti• - llocauH Chair need hH been pr .. icced 
accurately •• 9uickly fr- the i_.4iate order book 

• ly Profeuor S••- Ti-ay, Pb. D., D. Sc., 
F.ll:n1., Department of Kech ... ical !n1inHrin1, U.C.D., 
Ireland. (Althoups 1ddr11•in1 lrilll iadu•try, hie 
conclu•iOt1• are of 1•n•r1l inter••C to other aimilar 
environ .. nt•• Editor'• note.) 
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ill tbe piecH ~ toptller froa iateraal 
procea•e• and ft'09 extern.al •11ll-l11pplier•, at tbe 
correct ti- ae4 place, for a1eably iato tlle 
pred.ct. l1le product i• tbn ia1pectad, tHted aa4 
peckn for di•petcll to the cutoar. VuebOU1iel i• 
allwi-ly reduced to a aia~ ia thi• arraaa-t u 
i• -rlt-ia-proara• iawntory. 

Thu typical CDl c-cepc lt•u all iu pl-iaa 
oa a re111lar aad effectiwe •llPPlY of r.., •terial ad 
tile _.utaat perfo~ace of tile •cll-ical aa.t 
electroaic dnic .. ~iea llP tba proceuiea 1yat-. 
iep11t to 11:11• eo9p11ter. Tile 1pecific t-i., etc. 
r.,11ired for procu•iea tia, u tbe r• •terial are 
k- to 1te a•ailable aa.t are .... ewailable at tbo 
appropriate ti-, aa tbe r• •tetial proceeda 
tbroqb tile pl .. t. 

It tries to maim•• tbe ienitaltle ia,..c• that 
-t. C- from II- lteia&• and tbe naariH 
thereof. Ia tile rul -rld, b-er. 1a .... lteia .. 
•• al-y• comas iaco tile nckoeiaa aa• tbu P11t• 
liaicaci- oa tlle perfectioa of all CUI •yat-. 

le -y pnctical producti- •Y•taft it baa 11-
fo.-cl abaataaeoua •o far co noi4 tba fully 
ietaaratad CUI •:rate• aad ••ttl• for a e..iter of 
di•crete eo9p11t•r-c-troll .. •ub-1yataft tbat liak 
toptber iollinctly tllto!IP a .._ illterface. 
Capital CHU of limited .,.ce .. are .... i: .. tially 
l-r, but nee -re import•t i• tba fut.er rupoaH 
ie dealia1 vitll sy•ta• wa .. rie• aruia& fr- ...... 
error or 4ilatoriaua, whicb •- ap ieade9•cie• ia 
tb• •:rat- coaputer coatrol. 

At tbe l-r eed of tbia tacbaolog, di•crata 
CllC •daiee t-la are ..... to carry o.t •pecific 
-daiaia& fuacti-• - paru of a• u•eably. Soft or 
all of tbe ••eailly operatioa •Y auo lie ••~te• 
aad carried out by robot• or robot-like •••eably 
-cbia••· 'nle aupply of rav •t•rial or part• to 
tbue ••ufacturia1 ... -•yate .. are calln up •• 
r.,11ir .. by a la-• •aperYi•or, who alao probably lau 
r••pouiltility for ieapectioa of tba fiai..._. paru 
or •ub-u•eablie• ••• for ... urilla tbat tb• -daiaiea 
•Ylt• .. 11.- the correct coob, ate. llais ia 111lat i• 
l-Hly referred to •• CM - computer-ai .. d 
••ufacture. 

ror ••y c..,._i .. ia Irel•d thi• i• probably 
tile cpt~ aacnc of c-pucer a•t-cioa at tlli• 
poiet ia ti-. for tbe aot too di•tant future, 
h-ner, •-thie1 -re effectiwe vill lie requirn, 
particularly .. ell• euaber of coapoaaau to lie 
.. cilia .. iecrH•••. 

11'• neat •tap up in •ophi1ticatiOt1 Hek• to 
haw• autoaatic -clliniea of a lar1e variety of part•, 
••• .. • ia ra1ular quantitie•, for aaembly i.eto 
di•cret• pro4uct•. Typical eaaapl•• voul4 be Che 
part• for a veter puap or a 4rivn axle. there voul4 
lie the 4ifferntial bowl, cllt vbeel ..... , wariou 
cover•, ecc. Tit••• vould require ailliq, cun1ia1, 
ltoriaa, drilli•a and tappia1 operacio••· Si•ilarly, 
for the pump•, there voul4 be a pump cHia1, tlle 
iapeller, cover• of •arioH CJPI•, a 1bafc, llUlhH, 
•••l houin1•, etc. 

A .. nufacturina cell voul4 require oee or more 
CllC •illina •ad turnin1 centre•, • cleaeia1 uait •• 
iHpection unit. The ,. vorkpiecH -uld ba cl..,.d 
oeto fi•cur• block• - often refarrn co a• comll•tonee 
(llocauaa of the v•y they •t••• up •tark end aquare 
lookina> - aouacad - pallet•· The pall•c• vould be 
-v•• •round from on• vork1tatioe co •noth•r on a 
coav•yia1 •Y•~•• in re•pon•• to • coiaputer 
in•truction. Thi• i• cha ll••i• of what i• 1•n•rally 
referr•• co •• an IMS - fl•aibl• •nufacturin1 
ty•t... ta tuch • •Y•t•• th• .. chine• vill have very 
tub•t•nti•l tool 1tor• .. •nd •uto .. tic tool chan .. •• 
de .. ncl•d by the .. chiain1 ch•ni•• or by v••r an• 



bn .. p io the tool iuelf, all of llllidl an 
a•t-1:i.c:all1 itulicatatl aacl iapl-te4. Svarf ao4 
c:ooliq fl•itl• are ~YH io a c:eotral •f8t- aocl 
Yery faat rat .. of c11ttio1 c- be •iotai...... After 
-c:1aioio1 a ace- jet Sfal:- ia ue4 t:o clean _a, 
av•rf .-ti oil mcl l•- tbe c•paeeot rHdy for 
ioapectiOll. tupectiOll ia carriacl ooat ia a special 
atatiOll ftOll llllidl paru, pa&Hcl u bein1 to 
apecific:atiOll, are clirec:tetl iato ahorc-tera holcliaa 
anaa prior to clia,.tdl to uaemblf. 

tlae •• of flezilale -•fac:tariq lf8t- aim 
to apply tlae •••fact11riq •thacla of •••-productiOll 
to ltatc:la -factwU.; ai-1t•- •c:biaiq vitla 
-y toola froa ••Y clirec:ti0111. ht by -iotaioio1 
betc:la c:apmltility iaat .. cl of COlltU.0• laqe •-tity 
ioflesibility, futer rupoaa• ia poHilale t:o -t 
..net r .. •i~u vitbollt th• --4 for larp 
illYeotory. OM -c:ltU.e ayace. ia capable of -rkiq 
a •ariety of -.--u of tlae •- ta.ily. For 
ioataac:e, Olle •••fact11rer of clieael n1iau, ue4 
-ialy aa •abide power pl•ta, baa oHr 30 differ•t 
flJ"lla .. l types - all of tll•• are •chinecl oo a 
aiaale RlS -it. Aaotlaer -factwer of tracton 
•c:ltio .. eipt q•ite cliffernt CMIPOD•t• ia aae 
cell - ae• bas, .,.., tr-fer !loa aad •ari­
COYera. 

To iapl-•t a11c:h pnc:eaau esteuiY• hi1rlnel 
cleciaioo9 are req11irec!: 

c-,_eau -t be cluipacl vitla RtS 
productiOll io noel - lllape• -t take fixt11re 
..cl -c:ltioia1 lieitatiooa ioto accouat, ia 
aclclitiOll to fllactiOll aacl atraa requir-au. 

- !at..ai•e .... of c-puter-aiclecl clr1upti111 
aacl deaip vill facilitate tha pl-io1 of 
proclucti.oo oparatioa• - fisturiac, tool 
HlectiOll, operatioa ... -ioa. ate. 

- Vorlt-forc• ecluc:atioaal baeklr-tl -t be 
ch•pcl by •- rec:rui~t - llmlbeu of 
altillecl aacl •-i-•killecl operati•e• ere 
qoartere4, at lean, aocl tlawe of cleaip aatl 
procluctiOll .. ,io .. u are doublecl. 

rlaat mc1 
foarfolcl, 
i..,•tory 
quarter. 
at ledt· 

fistwecl iDYeatmeat ia iacreaaatl 
but vork io proareH aod procluct 
ia reclucecl to - third or no oae 
Stoup apace for partl i• hal•etl 

- IMS celh ne capable of u-aaecl operatioo 
for 1-a periocla aocl abooaltl tlaerefore be 
plaaaecl for ac leaat tvo-1bift, anti 
preferably three-lhift, operatioa. 

?he 1ocial iaplic:atiou of iotroducina MIT 
( 1utomt:ecl .. oufacturio1 tach-1011) ioto triah 
iaduttry are cC111pln. llithoat iu introduction, ,....t 
little ea1ioaerin1 .. aafactur• •• aov h .. • will face 
ewer-increuin1 CClllpetitioo oo prica, oa quality _.. 
on tleliYery. It ia not poaaibl• to &Yoid the i.,.ct 
of MIT, but it i• poaailala to baoefit fr09 Lt: by 
appropriate plannia1. lacluatry, eapecially in th• 
1ar1• -p10,_,.t area of •chaaical .. ,iaHrina 
procluctioa •y•ta•, -t be -re anti •re .. rkat­
orieatecl aacl in particular tovarcl• the hiall 1tltlecl­
•alua niche .. r1tat1. It i1 ta thoa• ar••• that MIT 
really pay• off, but they tlo llao require hill' lenla 
of iat:ellactual input anti esperiancad ••1ineeri•1 
perf~e. llon-akill•d job• will decline in 
n~•r• ancl 1kill•d job• will incr••••· 11 vill al•o, 
anti ewen 110ra 10, tho•• for •chanical an1in••r• 
capable of dealin1 vith alectroaic interface •1•t:e .. 
ancl with CClllputer control. 

At pre•ent .. ny of th• count:r1'• ba1c 1raduat11 
are bein1 racruited for work in nai1hbourin1 !EC 
coimtrie1 - it will b• nac111ary co find vaya of 

- ... -
att:ract:iaa the .. tdeotecl 10-1 people back to the 
co-try. Intaireatio& vork and a reucmable 
poaaibility of achie•io1 a c...-rale li•ial ataadarcl _,lie •ti• ... aihble to tb4a. Clearly, •r• aocl 
•re of tbe llatioa'• :rout:b -t haYa accea• to 
etlllcatioa ia relnaot tedlaolo17 if ua-plo,_.t due 
to the iatrocluc'!: ion of MlT ii to be kept uader 
coatrol mcl iacleecl retlucecl, u it ca• be. letter •d 
... ~~ effac:ti•• .. r1teti1t1 eacl profitable product• 
salu ia the other half. In -y iaat•ce•, the key 
to both .. rltetina aocl sale• will ulo be th• 
appropriate •• of eD1ioffrio1 1red•tH with 
aui~able po•t-aracluat:• traiaU.1 io th .. • cli•cipliD••· 

tinory •h- tllat it ii aot poHillle oor ia it 
de•i.rabl• to bold up the pro1reH of •- tecllaolo1iH 
~to .. a11faccurio1 proceH•. The 1i•io1 etaoclaru 
io tile c1..,.1opecl vorlcl ere ioc:-parably better for 
the •Ut .. jority of people th• -re thMe of tbe 
11th c•tury. People h.,,. leu •rel- vork aocl are 
•re atluc:atecl ia the uae of lai1ure - they clo not 
al_,. ... ail of th• rHl poHibilitie• that -.Iara 
life offer• io the ..... of 1eauioe h-• •jo.,..at, 
but: tlaat ia the nipa of ia-a babniour, anti aot 
the fault: of tech•lav. 

Unfort:uoauly, the de•elopecl -rlcl bu arri•e<I 
at tlaia poiot by •Y of trial aacl error - areat: error 
ia ••Y ioataoc... tbe iocluat:rial rnolut:ioa vu a 
eoc:ial tliauter, but oot clue t:o techoolo11 - due 
ratlaer to lack of t:ho.:pc aa t:o -.t it offarecl io 
U1:99 of h-• aclYance. It voultl be a pity if tbe 
·- natak• -r• to be ... toclay .. tlae cle•elopecl 
vorltl procHcl• into MIT. (MIT (Iralaacll, 
Oc:tobv 1917, pp. 2~22) -

Flat out for flesibility 

..., •h .. t •tal--rkio1 -chiau, of all ai.&H, 
are helpioa fabric:atora iaprowe efficieac:y and 
quality. At t:he 11 .. rt of thue •av -chio .. ia 
iaprowecl c-puter-aicletl -11facturi.a1 aoftvare, atl 
ioo-at:iYe •chaoical tleaip. 

A r..:ent vaYe of i--atioo io fabriutioa 
-chioery haa coaferretl a aev flesibility - uaen of 
aheet -t:al. The lateat aeaeratioo of uchio .. 
all- ec-ic productioa of 1uller rua• of -re 
coeples fabricatiooa, vith lover leacl ci .. • ead 
reduced cleaip vorkloacl. Thia hH helped •n•t •t•l 
vi.a back fnoar fr- cleaipen llllo, uatil raceatly, 
vere tunaio1 to plutic1. 

thia aev 1•neratioa of .. chioea fit1 in with aa 
acceleration io the rate of iuowatioo tbrouallout 
.. nafacturio1 ioduatry, 1•••rally 1i•in1 1horter 
procluc:t .. rket life, anti 1horter procluctioo runa, 
vith i ... ti;ae available co clevelop comples .oulda 
for an c011pooeat1 aotl l•H opportuaity to ••rtiH 
their coat io procluctioo. 

A. a re1ult, an iocrea1in1 proportioa of 
c••-ork aacl fitti.n11, particularlf ill th• 
electrical, electroaica aad office furaiture 
induatriea, i• •aaia bein1 .. nafactured ia •ba•t 
.. tal. 

Sheet .. tal fabrication for•rly required 
1c•rce, ••peaaiva da•ian aocl production ea1ineeria1 
•kille. Ia .. ny caaea, eultiple coa1acucive 
operecioo• on a nueber of •chiaH var• needed. llov, 
virtu1lly all 1haet .. tal fa-ricatioo escape valdio1 
cao be carriad out oo tvo tfp•• of .. china, and cha 
••perieac• required co develop coeponenr1 into cha 
flat, eark out, and decide euttina and beadin1 
a1quancea, llOV lar1•ly esi1t1 in •chin• eoftv1re. 

Typical of thi1 tyt1e of imodarn aheac .. cal­
vorkin1 .. chin• i1 Shape Machine•' Shape Iota 
coepucer-n .... rical control (ClfC) punch pr•••· 
lntroduced Chia y•1r, cha Iota i• 1aid co ba cha 



firat lritiell._._ ,_c1a pm• to fu · ·~• 
prosr--l• tool rotati-. offeria& . 10 •ility to 
toclr.le : •iM ••riety of -rlr.. A 25-toa capacity 
lly4ro•lic •daiae, tolr.iq • 2050 - a 1~25 - -..C 
•4 witll tllo capacity to .-c11 oa4 aillllle 6.4 -
plot•. tile Iota llu • 20-Stotioa lti-diracti_.l 
t.net •itll two tool atoti-. · 

1lle .... 10,_.t •ida llu proltoltly cailltrilhtted 
-at to iacnaHd fluibility ia •ll"t -tal-11Mlr.ioc 
-cllian. ••re Sllapa, i.a iadelUllle tooliq, •ere 
iadi•i .... l toobtatioa• ia tla• tanet Cati rotate 
... r proar- coatrol. 

Oil aoa-Uuleaoble, fi:ad toolie& -daiaea. 
cattia1 of irroplar profil•• aM aoa-etaa .. rd .. ,1 .. 
oitller r .. •iru epecial toola or a ailtbliJic proc••• 
i11YolYia& • larp camlter of Hparate llita. IMeulllo 
-clliaoa allow lhape4 tooh to bo •••at •Y ... ired 
••&lo. u a reaalt c..,.loa profilH Cati be •lit •itla 
a few •troll• • ia& at ... ard too la. 

Oporatimu oa QIC paacll pr••n •Y aoor i..,ol•o 
••ito c..,.loa fol"lli.as •• .. 11 •• catties proce••••· 
S- of tile feat•• •ida uo - uplarly pro<laced 
ia all"t -tal oa CllC ptmell pm•• ia=l.W.: 
lOUYroa; srillu; etr-1Cll•ia& ribe; 
~tanialr.e; lliap aa.-liaa; aa.t .-. .... _ .. , ... 

A f..rCller d..,elo,..at ia ,_ell pru• tadlaolo&Y 
ia tile adoptioa of coacroll•r• wit" srapltica ••• 
iatoracti•• aoft:vare. tho •yet- offer•• by Slaapa 
1i•• oa-1crooa dra...istias faciliti••· alloori•& 
worlr.piacoa to be ••ipo.t at tile •clliao, tile QIC 
proar-• beias paeratad aa~tically fr- tit• 

••iaa· 
laput i1 tllroup iaterocti•• roatia•• vitll tlae 

effect of all iapute •"- aa tlae coatrollor'• 
ecr.... Colour display facilitio• allow tool patlaa 
u• tool profilH to be •b- apiut Cite b-lr.sr-4 
of tlae vorlr.piaca tolr.ia& .. ,. oracrnia. 

1hoap sr•pllicrltuod coatrollen are eaey to 
aae aad •"• op proar-1•1 enor• •aic:lr.ly, -•Y 
ellnt •tal fabricaton pnfer to carry oat 
proar--1•& for meir •cllian off th abop floar. 
lhil releuu t:be •cbiau for more efficint •• of 
a•ailable pro4tac:tioa ti ... 

A dHlr.-ltaaed prosn-ia1 •flt .. •Y alao bawe 
•re c:..,.ra .. •ai•• 4Hip facilitiea, aa vell •• 
pormitti111 •n c:o..,•ieat iaput ~f .. ta, for •~plo 
ui111 o •ue. Sy1tam aocb u C-talr.' • Pap•, 107a 
Shape, 1i., pcRrarfol tri1ClllCl80tric Olld di ... aioai .. 
foac:tioaa vit" tlao ruult mat proar-ias i• futar. 
vitll c-idarably re4uce.t prooria1 ti•. 

Pwati.ia1 i• oft .. c:Olllliaed vicb other .. tol­
cuttia1 toc"•i•uo• to proYi.to .. ci.ia .. vith iacnued 
perfonoace _.. flexiltility. Ia tho US, II.A. Whitaey 
of lo.::lr.ford, llli:loia, bu eotllliaod p11Dcbia1 vith oir 
plu- ore c:11ttia1 ia iu 661 •• 647 flue 
Ponol••ter .. c:bia••· ?be air ploa .. cuttia1 •Y•t .. 
1i••• the 661 .. chi.ae tllo lbility to cue •tHl, 
•luaiai ... aad other •t•l•, up co 19 - tbick •n• or. 
•po•ll• of 10 •/•ia. lhia it oa top of tho •chine'• 
hyolroullc poachla1 ••• atrippia1 focility - wllich 
•ll- ir. to cut hole• up to 75 - dia•ter -
.. rlr.ias. •cribia1, drillia& aa.t ta,.ia1. 

lbo Vhitney .. cbiaoa al•o 9oke u10 of • •oftvore 
paclr.•lf called Cimn•ar., vhich l• do•isa•• to 'ne•t' 
poru oa a floe llhHt, _.. prnido tho capacity for 
co.penia• to••• to 'jnat-111-ti•' productiOtl. 
Adv ... :aaa• of tho Ci .... t pac1to1a, HJI II.A, 111\itney, 
iaclude1 

Iacr••••d productivity aad r•duced •chine 
Ht-up ti•; 
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l .. rowe4 .. torial ,.. ... ; 
- letliocod 18"• coat•; _., 

lacr ... od .. c111iae fleaibility. 

-i•iaa till• pl-/.-111 prose tllrousll • direct 
-ical c•trol {llllCJ lilllr., ~t also lialr.• to 
c...,.ter-ai._.. doois- ....... .iact•r• aa4 •terial• 
r•occe pl-~ (RU) paella .. •. 

tM c:oenructi• oa4 •&ricultuol .. clliaory 
-fact••r J.l. Cue ••• c:- aiitmey .. cbiu• -
661 pl- ,_a pm•• -.uippod wit'- IOI 2000 oa4 
1050 QIC c:•trollen - ot iu pl-t ia lliclllita • 
loaau. as. Altll•s- tile pl•t ia two yeara _, 
fl'G8 fall c_,.ter Uite1ntad _,_t,... aaya Cu•. 
tlae ,...-:i. pm•• lln• t:i.e allility to laoaolle •"ort 
pro4oocti- nma: •al..-1• ia me fU.' • - tooruda 
juc-im-tiM ... tafactaro. 

At Cue, tile lllilitaoy -cll1- -re broapt ia to 
aliaiaate a -1tiple •cbiae Ht-..p. Carrria& -t 
lturaias, •rillias aad .-cbioc o• a aiasl• •clliae 
lau led to 1-r toolia& coau, redlacod-" ia 
prosroa• _.. atock ...t foster ••isa -4ificatioaa. 
lat fleailtilitJ ia tile .. ia •••taae• •pecially 
vitlt dao coa-.c:y for tile C08pmly aov to •pdata iu 
deais-• .re fr.,._tly. lhia, ••J• Cue, i.a 
all-iaii c:boap1 to be •do •••ily 11Dtil tile product 
duip 'etoltilie••'. 111• '1tart1• toolia1 - a 
pe~t •cbiaioc arr....-ar. •im Mtlicatad 
toolia& - takn oorer u prlHluctioa •ol- iacr ... •. 
furtllor .,..•tap• ore piaed from b•ioc able to .. 1te 
prototypa • proolucti• aqai,...C:, ao eaauria1 tbot 
tho fiul .teaip c:aa be -ofactora.t ecooomically, 
ad f- mo oltil i.ty to tora oat part-c:uatomi&ed 
pro4tac:ta to -t c:ut:omra' epac:ific: anu. la tlae 
ia. tbe .U.ia1 _.. t-llia& aqui,_.t -•facturor 
fletcher S.tcliffe llild bu r•c:eatly iaatalled • 
tilailar •cbiae, u llu Jo-• lloor4oa of Glusov 
for foa produc:tioa. lllaitaey' • Ill repr•eatatiH 
i• lliptmair-Stavart. of SCIVorby lridp, 
llHt Yorlr.oltire. · 

1llo <· ..... y llu alao liolled iu Cima .. t eoftvore 
to a co9iae4 ,..ci. praa•/laaer ..... t .. talvorlr.ia1 
call aoppliad earlier mi.a ,.or to Goaerol Electric: 
llodicol ia llil-'*°•• us. 1hi.a ........ ip data fr­
Cl Col•/ Apollo -rlr.atatioaa • lialr.ed to Ci•aat ••ti 
tchodulia1 aoftvara r-ias oa tbe c:-poay' • lml 3090 
•iafr-. 1llo Cimaut Hftvore ia coaaoctod to OD 

1111 aiaicomputar to procluca DllC iaatructioaa for mo 
•ta 1-rkia& call'• GI 2000 CllC c:oatroller. Tllil 
iaotallotioa. worth nearly ll mllio"• ia clai .. 4 to 
bne llalftd lead ti_. for GI llodic:al' • prodoctioa of 
l-roy table• Olld 4iapoadc i•1i111 aqui,..iat poru. 

llot oll a .. oacod CllC tbeat •talvorlr.ia& 
iaatollar.ioa• are cbi• eapeaaivo, bov .. er. 
Sloup-baoed lllodea Pineo-AU receatly launcbool a 
lov-coet CllC ,..c:b pr•••• the Spartoa, vbicb i• 
clai .. 4 to be i.8prooria1 occurocy •ad producti•ity ot 
Grodo la1iaHria& of Wortbi•&• • lbeet .. r.alvor1ti.a1 
1ubcoatroctor. Grode prodocH cbaH i• •all or.bar 
c•poanta for cbe alacc:roaic:e iaduatry. ?he uaool 
-cbiae• it h .. ban uia1 var• ra•tricr.i111 3utpot. 
but CllC produccioa bu iaproorad both tbrou1bpur. oa4 
floaib il ity. 

Tho obility to prooiuce ••11 bor.cbu, or 
oao-vfb ac:-1cally, HJ• Grado, i• eaboacod by iu 
u10 of •• Apricot Ion cOllpUtar for off-lia• .. cbiao 
pro1'•,..ins. lllodo• Pierce-All cl•i• thot it• 
.. chine, •t around half the price of tho acat 
chupa•t .. cbiaa •vailoltlo, vill offer .. n, ••llor 
compoaia• like Grade tho choac• to beaefit fro• QIC 
technoloSJ. 

Tho key to it• lov co•C, 1ay1 tba fir•, it duo 
in part to 1 t1 .. thod of locet ins th• 1hoct, which i• 
po•itioaod 119i11•t • poir of 1ervo-driven b•ck 
•to,.. Thia technique• • iai. lor to tbat uHd in 



C091Mter-c•trolle4 19illotiaea _. preH bnllH bu. 
MJ9 --·Pierce-All. all-ti -n ec~cal 
cmatncti• without •acrificiq 1pee4 or accoucy. 
(laaianriaa, October 1911, pp. 5U-S89) 

llore .. u.ti• lucla to biper fleailtility 

lbe ••- ..net: forcea that .....,. fleaillility 
ia c...-•t ••.,factor• a"ly alao t:o product 
u•••ly - -•fa,~tcer• are llaYiq t:o aal witla bip 
promct •ia, l- rrodiact ••l- or allort pro6act 
lih. So uaallly •Y9te99 b..,. to be flaailtle -P 
t:o ll...Cle tile prodtlcte for *icll t:lley are aaip .. 
-' ..... a -fial life after die promcta' ... tll. 

'nlere ia •likely to uer be a tray -i•er .. 1 
flaailtle ....... ly a,.t_ (HS) •• to c-traiata of 
prodDcc ,._tity, c-.luity aatl .-elo,e aize; alao 
tile k'-•u -..C.tt..a of pro<loact claaaificati•. 
vllicll are baaically aecla•ical, electro-mclt•ical 
ad electr-ic. la ucll of tbe•• ...... FAS ia fut 
becom .. a reality vit:llia •ft'eral 1ar.,. .. 
lalHlratoria _. factoria. 

la t:llia tlM n ia playiq .. acti'ft part:, lltotll 
ia collmlloratiwe projacta vitla o«Jler l.vropeaa 
c-triea ..a ia •-10.-ca iaitiatatl by illtli•itlual 
compaoiaa. the c:- ••t far-nedliq •di-• are: 
raos. fgr •icll tlla ft pnject co-ordiaator ia 
taylor litec; ••• Project 534, •upd by tlu1 
v .. u_. Group u ,.re of t11e DC laprit proar-· 

r.-os. for •icll taylor-litec bu jut 11 ... 
•arded a fctber 000,000 by tM Gow-t to 
-tio• •• co-ortli-tor, ia ao ia .... tr,-f_.._. 
proar- t:llac i8 boped to attract 100 or ~• 
projecta. lt ia part of the 1.ureka p~, IO!licll 
ia nsarcled u tba succ••or to laprit; lltotll an 
aimd at ••••ins &uope doea aoc fall Hlliad ._rica 
•• Japaa U. Che dnclo,...c •• anlicatioa of hip 
tacltaolog. ?Ila juatificatioa for l'MIOS ia that, ia 
tile •ura• of tacllaical d-10,...t in -afact:uriaa. 
tile _,....u bu ben oa compoa•t -•ofacture to tlla 
aeslect of uaa•ly, •icll ia I.cope acco•ta for 
40 par cnt of total pro4actioa caeca, oa aYer.se. 
Specifically, tb• aia ia "tll• ruliaatioa of atlw•cacl 
aaaambl1-oriaatacl piloc .,.u. whi'll are biply 
aatoaatatl, flasibla aatl eCOllOllic". 

1be Veatlancl project ia coaceraetl vich 
dewalopias tb• enaltlias cacllaoloar to •11- it to 
coutruct a fle•ible automtad uaembl1 cell Cltat 
will permit tha r•do• aaa.-ly of alactr-clt•ical 
product• vitbia a l/l • cub• • ..,dope. the five-year 
p~oject (dua to fiai•h bJ 1990) iawol•aa Veatlaad 
collaboratioa vi th four other l.uropeaa er- •ra• vi th 
eapartiH ia robotic•, wiaioa •••ins - II• "­
role ia autoaatioa. 

la face, Cha Uaiwanity of hvcaatla h abo 
iawolwad ia a collabor•tiva l•prit: ••• ... ly vaatura 
(Project 271). lta teak ia to dnalop •ea•or• for 
robots. tbi• ia m iaportaat aru. bacauaa aarl1 
paaratioa robota lack cite .. aaias akill• aaadad for 
auacaiaatl uaa ia aatoaacatl UH..,lJ, particulart1 ia 
roorl1 clefin .. environ1111at• vhera indiwiclu.l part• 
ara difficult to locata md oriaacace. t11e vork ai• 
at location aad oriaatatioa bJ co•iMd wt.ioo mil 
tactile •ea•ins. Vi•ioa •aft•ins i• uaatl for di•taac:a 
•ievin1 llfttl cour•a locatioa of • vorkpiaca. Tactile 
•an•ia1, vith the help of fibre optic• in tha robot'• 
finsar 1ripp•r. thaa C:.taraina• vorkpiaca oriaatatioa 
b7 craatina • pr•••ure profile. Thia reaearch v•• 
~.ons 1naral inC•r••Ciaa !uropeaa project• detail .. 
at the Ith International Confaranca oa AaHablJ 
Aut-tioa. 

A aajor UK aanuf•ccurar which h•• it• own 
cmimic .. nc to fl••ibl• autoaacad ••aaaltly i• dle••l 
ansine builder, Li•t~r-r.ttar. Output of en1ina• 
froa ica Dur•l•J factor1 ia equivalent to ¥0,000 
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CJlia,._r barrel•/:r-ar, in ia&l•- aad .. 1t:i-cyliadcr 
wenioaa. Vorlt ba• 11 ... c-U•ioaed to dttalop 
•utoaated proce•a.. for tt!e iacliwiclqal ••pact• of 
eaain• ... .-1, for ..... tul iatasratioa iato -
call. 

tbe pr°"'ct ais of easioe• •kH fleJ<ib la 
n•eablJ a raqui~t, 10 ••teaaiwe •• i• to be 
•de of roltot• to parfora aneral functioaa oa a 
r-s• of c-poD-ta, •ias iater:dlaapable -• 
effectors a.I t:oolias. Aa Uiport&llt feature ia t:bat 
tlla cell will aaaealtle a c•plete ... iae rather tllaa 
baYe aOYeral eoai• .. ia t:be cell at oae time eacll at 
tliffaret atapa of campletioa. 

..... rcla iatD robot-u•i•tetl •H .... ly of 
Liater-llttter aaaia .. ia ia tile baa4a of lriatol 
Polytecltaic'• l.aaioeeriaa Depart.eat. Oae project 
operatiaa Hccn•ftally u a prototype ia coaceraed 
vitll die iuerti- of piatoa •ub-aaaaabliH 
<c-ctiq rod, &1141- pio •• retaiains clipa 
toptbu vitll piatoa) iato the CJliadar barrel. A 
aecoocl, leaa ebaacad, project coacaraa t:be cornctly 
oriaacatecl uaaably of piatoaa aatl riap. 

U tlae cltoica of roltot for • ... .-1y taak ia 
aot eaay. aeitller ia dcteraiain& tbe coafisaratiClll of 
tlae cell ia vllicll it ia to be aaacl. lut, aa tile 
S...tli•ll Ianit:11te of Productioa r.asioeeriaa leaaarcll 
baa ci-aatrated, falaa •tar:• caa rault ia leapa 
forvari. 

la 1914. it built it• Mk l F.\S deaiaae<I for 
aatoaatic aaaeably - ..tier• part: feedias &0111 a11toaatic 
••t-op betveea differeot pro;lacta, it maid. •bould be 
a11~tic. 'Iller• -.ald be a"t-tic error reccwery 
aatl it •bould be poHible to adcl •- pro4ucu. Tba 
cell c•prian four -lti-aai• roltoU (ASEA W 6) 
aacl tvo Seara cypea ( 1111 7545) c-acted by coaw.,.or 
for carryiaa palletue<I fixtur••· Part• were fed ia 
oa fudar palleta to 10 •• .-1,. atatioaa. ?Ila cell 
bad certain drlltlback•: 

- 1.iaitatl space for faedioa ia coapooaota •••t 
that ucb robot could handle no -r• tbaa 
fiwe or au type• of coaponeat, •o .,.u. 
capacity vaa lillk.ff to tbe au9ar of parca ia 
tba fiat.had •••aably. 

Coapoaeat• had to be fed aan11ally into cha 
•yaca•' • feedins c.'HicH. Thi• aho draw 
au:aatioa to the fact tbat faedar •1.uinH 
vera c-.oaaac-dedicated aod •o co11ld ba 
eapeaaiYa ita•• 

- To cope vith tbe warietJ of p...ca haodlacl by 
the robot•, three 1ripper axch•asa •J•t• .. 
nre 11ea4ad. Cripper ehu1in1 _ .. cycle 
ti•• double Chat of the iaolat•d aHaaltl1 
ti••· 

- To carry out one 1aa..iil7 oper•tion, tha 
robot had to 1elact part• froa chrea pallata, 
iowolvins up to oae .. tre of travel, which 
•111in a~dad to cycle ci ... 

Tha Kk 2 Yeraioa, built to ovarcoaa the 
liaitationa, h•• juat Oft• ••••111111 area 1arvecl b1 an 
ASIA 111 1000 robot on an overhead crack. All cne 
it••• naaded to ••••IDla •batch of. ••J• 
10 aaaallliu an broupt to the robot on • train of 
pallets carried on • looped track. tha fine pallet 
carrie• product-1pacitic tooh 111ch .. HHtlbly 
fi~tur•• and 1r1pper1; the second carria• eoaponent1 
that can be 1ccurat•l1 located in Che P•llec; th• 
third will carr1 the •-llar r1ndoal1-placed parc1; 
and cha fo11rth vill be ••Pt1 for carr1ins fini•h•d 
aHatDli••• 

for a barch of 80 111aalt liu, th• 10 fixtur .. 
are fir1t cranafarred co 1 1eeond looped track llhich 



puH• ••enuth tbe rollot. To c-plete the 
IO UH.tJlie•, tbe otber palleU cantaiaiDC 
c:omfOll•t• paH er-.1 tbe -ia trec:k eipt time•. 

leca- the two tn.cka r• ai•e-tt,-ai•e, robot 
-•-t i• relluce• to a baa•paa. Fittiac oae 
c_,aant ia auccuaioa to 10 fixt..rea alao reducea 
the ti- •peat chaacinc crippera. ror i•-tifyiac 
and locatiac rmm.ly place• co-.oaeau, uae ia -• 
of .,.iaim •inc a -ra - tbe robot'• vriat. 

Tbe -• llMI potential for flexible uaemly 
ayatema are not coafia .. to •-ll batch productioa. 
la Europe tbere are already ayate• operatiac 
aar:ceHflally in the -aufactue of bicb-YOl­
pnducta .. ich are alao aultject to cbaacea in market •-u. Altboup requir" ia larp qmatitiea, auch 
p~ta caa b&Ye lifet~ of oaly -tha. 

la their -factun, eu-te• uaemly bu 
lane b- eatabliah .. aa tbe mat coat-effecti•• 
approach. lut pro•ct chance en no lancer be 
cater .. for •inc tr .. itioaal bar• au-tian without 
a .. araely affectiac productim capacity aad 
performaca. 

Aa extr- e.-ple of bicb YOl- productian, 
....... ia mllioaa, ia foua• at the Daaiah-bu .. 
l.ept -pay. Ben flexibility ia to •o vitb beiq 
able to introduce a o .. product quickly. Thia ia 
acbi-• •inc uae.ttly atatioaa in ataa•u• m•ulea 
vlaicb caa be confipr .. to auit. 

Tbe by ••ule ia tile feadioc ayatem, wicll baa 
flexibility built ia by the additioa of a•juatable 
deflector• mid trapa, pattern recopaitian 1yate .. and 
pick-aacl-placa or Seara-type rabot1. Feader1 can be 
combined, u ii d- iu tbe UHmbly of a ainiature 
electrical cle•ice coapriliac four type• of 
-poaeat. A. pruaed Mtal part ii fad directly fr­
aa in-line puncbiac tool, aa iatecrated circ~it ia 
fed fr- a tube -caziae, a aiaiatura electric bulb 
i1 fed fr- tape oa a reel, aad ,_. plaatic part• 
an fad fr- a vibrator. 

AHaably aodulu mpt ba recarded u 
forarmaara of •r• paaral-uea a1aeably -chin••· 
Sucb Mc:binu will have a aarket with .-ufacturer• 
\lhoH low uauel productioa voluaea do not allow 
iaYutant in de•elopinc tbeir - FAS. Work 
currntly bainc carried out at tbe Daaiab lanitute 
for Product DavelopllMlt (11'11) 1ucceat1 that 
~neral-purpo1a •c:binu could aaka poHibla tha 
aHe.ttly of a variety of producu. 

?ha ia1tituta ia collaboratiac with thraa 
aaaufacturer1 of ... 11 vol111119, hich variety product• 
to utablhb pidaliau for tha duicn of 1uch a 
1y1taa. Tlla product• inclucla vatar tape, 1prayia1 
aquip.aat, valvea ad rasulaton. 11.nnual production 
vol .... 1 ara 1,000 to 150,000 with batchaa a1 lov aa 
one, 111ia1 a variety of Mterial1. the aia i1 to 
develop a 1eriaa of 1y1taa mdula1 which can be 
coabiaed with aa few product-1pacific part• aa 
po11ibla to build up uaivar1al a11eably cell• for 
eacJo of tile participatias c-paniH. tba layout 
divida1 batvaea ..tiat IPU calla the canaral 
imra1taeac, tboaa part• of tha 1y1tea ueed for moat 
1ub-a11eabi.ia1, and Cha tHk-•paciHc inver •Mac. 
Each call mdula C-pl'i••• a 1eneral-purpo1e 
four-1xi1 Sc1ra robot, aodul• ch11ai1 carryinc 
a11elllltly aquipaaac of llhich two chird• i1 1ener1l, 
plue fe•dar aquipaaar coapri1in1 fixed and reaovabla 
partl 1uch H replaceable linau. 

With thi1 aix of 1•nar1l and ta1k·1pacific 
coaponaat1, choice can be .... in th• way a 
chaaseovar tlk•• place. With tvo c-p•ni••' 
product•, th• pacral 1quipaanc r ... in• in po•icion 
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while the taak-•pacific equipllMlt for boldiaa 
c-pCllleDt•, crippera fixturea, feeder tracka, aDd SO 
oa ia mved. Witb tbe third, the product type• are 
•ufficiaatly cloae to ellov all the equi,....t to be 
left in pl ace. 

Probably tb• -•t iaportaat aapect of tbe 
project ia tbat, ci•ea certain aaa .. pti-• relaciaa 
to rmaia1 cotta and oap leveh, it bu b-a 
poaaible to calculate the economica of •-11 batch 
pneral-purpoH flexible aHellbly -cbiau. letura 
Qll imra~t vaa predictably fouad to iaprowe aa tbe 
amber of types of aHellbly iacrus .. , 11.1cil a poiat 
wen tbe level of imraac-t in taak-apecific 
equi..-t outveicb" co1t relluctiQll. 

tbe detail .. fipru (su table, balov) sbov 
that payback ia mdar two yeara ia poH ib le , 
ju1tifyia1 tba ars-at tbat flexible auto-Ced 
aa1eably ia practical for lov-voluae, biah produce 
aix -aufacture. Alao tbat oae of the .,.c 
attractive vaya will ba tbe ameral-purpoae cell -
vitbin tbe mYelopa aiaa of tbe -cbine and tbe 
coaatraiDU of product type. (llac:biaery aad 
ProductiOG En1ianria1, 2 S.ptamer 1917) 
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Table ahov1 hov flexible auto .. ted a1ae.ttly ia 
practical for lov-Yoluae, biah product Dix 
aaaufacture. 

SCratep for -aufacturia1 (tb• Ill: eu.,le) 

Kuch baa bean talked about in recaat •nth• 
about tbe healtb of tbe Ult aaaufaccuria1 iaduecry, 
vich often quite diffarnt and coatradictia1 viav1 
beiac put •croa1. the fact that Britain aov i.aporta 
•re thaa ic export• 1ad that uaufacturiac iaduacry 
aov .. ploy• far fever people, ara often ueed to 
craata a picture of declinios output and overall 
decay. 

Ii.I Ult iadu1try ii aov baia1 cballeapd to 
coapate -r• effectively in world -rkat1, it ia 
involved in an international race for iaprowed 
product quality, lover uaufacturins co1c1, ahortar 
11ad tiae1, and iacrea1ed reaponaiven••• to rapid 
chans•• in aarket daaanda. Local influence• •r• 
becoainc l••• 1icnificant, •• coapani•• are havins co 
... t vorld-vide ataadarda for their product• and 
1ervic11. 

So what ia the real •t•C• of aaaufacturins in 
cha Ult, and ..tiat uaufacturinc acrat•&Y doe• it have 
to adopt to r ... ia c:oapaticive? 

Kanufaccurinc iaduacry i• nov buoyant. It ha• 
e .. r1ed fr09 Che d1ep receaaion of Cb• lac• 1970• and 
early 1980• l•aner and fitter. 

All th• recent 1urvey1 1hov that all the key 
indicator• like forward order book1, output, 
produetivicy, and profitability are ac all-ti .. hi&h•· 



Output is nov n• 1rowia& faster thm iu tvo 
.. jor coapetitor1, Federal lapublic of Ger9&Dy ... 
Japan. .,.,_.er what i1 allo •n important is thn 
tbe emrir-t is ript a• inflation is lov, 
interat ratH are fallin1 and elllCbanp utH are 
Ml'I fpounble. A nc•t n•i- in tbe Sunday tiw 
of -ufacturin1 ind•try in tbe R concluded tbat, 
"Sooner or later Britain vill ruliH that it once 
apin poe1u111 a succ•1ful ind111trial ec-r. • 
?bis, not -turally, baa increa••tl iocl•try'• 
c-fideace vtaicb bu r•ultecl ia bipu 11Yell of 
imreetmaat llein& foncut. 

A recent Znsiaeerin& C-puten Surqy, tllaieb is 
UltSYS co-1poe1ore4, coafirad thil by predictin1 a 
c-putar 1pend of £150 llilli- apinet an install..S 
bu• of f.1,.500 llilli-. 

Thie survey allo 1b-4 that C09p111ie1 are 
loolr.in& for a tipter control of their b•iaeu u 
there are aurly 2,000 llU 11 1y1t1• 111d 1,500 sbop 
floor data capture 111te• pndicted to bl 
installed. The eirploeioa in CAD •Y•te• ia foreca1t 
to be at llicro i ... .i vitb 2 to 2 U2D drauptin1 
171te•, altboup tbe •rket for larpr JD lfltl• i1 
1till •trons Cn1. J). 

.Altboup the •-Y •- tben is pl•ty of 
actiYity in •aufacturiAI iaduatry, it doe• aot, 
however, 1iv1 any i.aclication if tbue 171te• are 
beia& in1talled in th• ript v1y or for tbe ript 
reuon1, or 11hether they are actually procluc:in1 tbe 
productiYity pin• tbat were expected. 

Iaduetrial •u~tioa bu a very bip profile ia 
the prul ad OD 'IV vitb ll'ticlel Oil factoriel which 
are rm vitbout operaton, and budlina de1cribin1 
-:sin&lf 1tilful robota. ?bere bu aho beea a 
Yariety of 1ow•~t 1r111t1 1poa1orin1 aclvuu:ed 
•nufacturin& technolOIJ projecu oHr tbe la1t few 
y1ar1. 

Bue wily u -ufacturin1 iaduetry 1ut-tia1 lad 
vb1t h it tryia1 to acbiHe? 

It i1 r1copi11d nov tbat ~paaie1 bne to 
il!prowa tbei~ productiYity IYUJ year quite 
sub1tanti1lly, in order to 111rYiY• apinst 
iateraatiOG&l c09P1titi-, and tbat their quality bu 
to be conli1tant, aacl to tbe 1taacl1rd raquired. ?be 
fiaaac:ial preHuru to reduce 1toclt1 are i-a•e, but 
thi1 bu to be ac:hined in aa emrir-t when 
.. auflctaria1 lead ti•• Ire bei.111 reduced, and 
c•tomr leYel• inprond. 

Th••• are tbe balic reuoa1 for the drive to 
auto•t•, 11 for ••t c:09P&ai.e1 it ii, without doubt, 
a fisht for 111rYival. 

lloveYer, tbe inpl-tacion of nev tech11olo11 is 
aoc vitbout iu probl-. Ia Karell, "DHip 
!n1ineeri111" hiplipced tile fact that it ha• be111 
r1copi11d in recent yeau that projecu involvia1 
aut-tioa ia iaolac1d araH do aot uaually lad 
1ithar to cha expected over1ll 11;~• in plant 
a ff ic ieacy, or to tbe b-fi t• that C09putar • have to 
offer. 

Th••• 1o•called "Illaad1 of Auto•tion" h1va 
baeic1lly 01111 creat1d bacauae ao lon1·t•r• •tratelf 
bu ben f-lated. 

So it i• not 1urprilia1 that, in today'• hiply 
competitive enviroa•nt, coa•ultanCI lilt• lry1r .md 
C111tdl clearly .cat1 th1C if 1 c•pany do•• nor. haw 
a .. nufaccuria1 1tr1ce17 covaria1 the next five 
ya•r1, it will 11ctat likely 10 out of buain•••· 
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Fiaur• l 

llumber of Foraca1t Sreta .. to be laatalled 
llll'C'Ull 1917 

llanllfecturia1 resource pl-iaa Ollll' 11) l 174 
C-pucer-aicled de1ip •ti -ufacturias (CAD/CM) 320 
Drau&htin1 - 21> • 2 l/2D 1 217 
Computer-aided proc:u• pl-in& (Cll'P) 320 
Pl-t Miatenaac:e 347 
Sbop n-r contral data capture 1 426 

(Source: laaia"r in1 CG!puter SurYef, 
lloft8birlJl6) 

lulinHI 1trate17 

Often top -nap•nt i1 UQ•are that vbat appear 
to be routiae -iafactarin1 clecisioae fraqueatly c­
to limit the CQllP&DiH 1trat11ic option, biadin& it 
vitb faciliti11, aquipmaat, penoanel and bHic 
control• aad polici••· Tiie r11ult •Y place tbe 
coapany ia a noa-caapatitive poatare that •:r take 
year1 to rner••. So in order to 1a1ure that a 
c08paay'1 -afacturia1 capability i1 a c09peticive 
veapoe ratber tbaa a corporate •illstoae, it i• 
vitally illport-t tbat • full buaiaeu 1trat117 ba 
fotwalated, •ic:h should encompa11 five uia ar ... , 
-ly: 

llarltati11f 9tr1t117: A clear uadertandia1 -t 
be obtauieCl o the c:baracteriltic• aacl the 
requir-nta of the .. rltat that baa bna i.clentifiecl 
by tha ccapaay. It i.8 inportaat to alao uadentaad 
the •rket trena and wat are th• c011p1titive 
1crn1tb1 111d veakae11e1. It i1 allo •Hantial to 
predict the •rltat 1rowtb potential to ensure that 
the 1ea1r1l financial objactiY•I of tba c09paay c­
ba acbiaved. If tbi• analy1i1 of th• COll(oany'1 
tar1ec urltet i1 d- correctly, tbe iaaua tbat will 
enable tba production of a "competitive eds•" will be 
clearly identified. Only tlbn tbi• urltltia1 
1trate11 bu been t1rocluc:ecl cu the r-inia1 
1trat11ie1 be ?ut in place. 

Product d11ip ltrateR: Once tbe .. r1tatia1 
1trat11y ha1 ben clearly 1dntifiecl, tb• dHi1a 
coaatraint• for the product can be clafiaecl, •uch 11 
fuactioaality, strea1th, quality aad durability. 
lletbocla of .. aufac:tun or u1...,ly •ult be taken into 
accouat u tbere ie no point procluc:ia1 a product tbat 
i1 difficult or iapo11ibl1 to produce. llev .. terial• 
and techaolo17 -t be c:oaetantly UHH•d to 
datarmne vtiecber tber1 are co1t or -rltlt benefits 
throup their iatroducti-. Product d11isa -t 
1lw1y1 work clo.aly with Mrltatia1 and proclucti-. 

K1nufacturia1 •trata171 The .. a1&facturia1 
•trat111 caanot be er11ted until the direction the 
company i1 ta1tin1 i1 fially iaacler1tood. Only than caa 
the ba1ic eanufacturin1 procedurH be eecabli1bad encl 
deciaion1 taken to lay oiat the plan1 for th• 
introduction of advanced uaufacturin1 tecbaiqu11. 

Infor-tion 1tracea:; An infor•tion ttrat111 
•111t then b~ created which allow1 inforution co flov 
tbrou&ttout the vbol1 b111ia111, incl between any 
axi1tia1 i1laad1 of automation. C:O..UOicatioa 
1t111clard1 111&at be defined, ind how the control 1y1t•• 
will &cl•ini1ter clat1, and pra1ent it aiacciactly to 
tbl 1pt1ropriata lav1l1 of .. naaa-nc. 

Pauonnel ltracap: l.11tly, a penonnel 
.cr1ta11 •Ult b1 ion.ialatad which will en1ure that 



all -a-t aa4 •ployH• an trau.4, .adentaad, 
aad an ~tta4 to the iapl-tatiau of tile 
bmiaua •tr•te17. hople ca•ot aa4 _.t aot be 
foqottn. 

Kay oqmiaatioe• fail beca- the 1mior 
.... _....t do aot ruliae tile •ipificuce of tb• 
iaterralatioe811ip between all th••• areaa. 
(!!!, (Irelendl, Aua•t 1'87) 

nae art of nr-.iYal by pias •-ll 
ta th• Hrly l9I08, Caterpillar, tac., tba 

US-baaa4 -rld' • larpat c-nr11eti- .,. .. i,...t 
-11factser, ncopisetl that tlMir ia4-tl"J faced 
aabatntial OYercapacity. A8 oae r•alt, tllere -1' 
be t~4o• •-ard price preHsH •• iat ... • 
alobal co.petiti- oe tlle prochactm it aed otller 
c-penia .... - tractor•, loader•, ara•er•, 
e:a:ayator•, lift truck• ad tll• like. 

"Ow ev.ly forec:ut prOfttl to be accurate. Ia 
fact, by 1916, aYerap trauai:tioa price• for 
Caterpillar producta -re atill at 1911 lneb," tll• 
compeey reported laat year. 

So, hw doa the coapny ...ap to aar-.riYe ad 
operate at a profit? ly cloeiaa a ember of plnta. 
ly idntif:riaa •ich "core" pro4ucta can coatia• to 
be built co.,.titiYaly, th .. aoaTci•& "aaa-core" 
item to lov-caet protlacera. a, couolidatiq 
aurpl• -•afactariaa apace. ly rurr-1ia1 
protlactioe equi,...t iato -afactsiq calla. 

Caterpillar ia iaple-tia& the lut two 
atrateai•• at it• Joliet plaat our Chica.,. lt ia 
co~ttiaa a YU t •- <Sl bill ioa) oYer fiYe yeara 
(1916 ta 1990) to comrert the plaat aad ai.llilar 
facilitiea all oorer the world iata mare efficieat 
producera. The aia ia that th• 1aia1 ie performaace 
will 111b1tmn:ially "Hlf-f•d" the proar•- by 
amaeratiaa reductiau ill ca1t1 ad i•-torie1. 

11.tiac a coatral Yal.,. 

Gae eumple of hw a -ufact11ria1 cell at 
Joliet i• cuttiaa coata ii ill th• •kiaa of a coatrol 
YalYe that pu iato mtor tr ... aialioea of 
earth•Yia& ar ... ra. The cell'• vorldlor11 i1 a 
MchiDU.1 cutra ••• by liipta IA&illffriq Ltd. 
(Tolr:yo, Japaa). Prnioualy aia• differeat uchiae 
tool• were Ht up to -chine fiYe coapoanta of the 
••lYe. Thar• ver• 11 differnt •terial budlia& 
lift truclr: --· la all, it toolr: 40 clay• froa roup 
cHtiaa to 1hippia1 the completed ••lY• ta aaatber 
Caterpillar plat far u11•ly iata a tr ... aiaaioa. 

Th• liipta call accoapliahn all •chilliaa, 
u11•ly aad tau. aperatioaa ill two days - a 31-day 
recluctioa ia pra4uctioa tiae. la uditiaa to th• 
•chiaia1 cntre, the cell iacluclea • fluah teak, tva 
build beachu and • te1t 1taad. 

th• liipta ruaa ·--d far lipt hour• duriaa 
a 24-hour pariod, four oa Hcaad 1hift aad four oa 
third ahift. A tool -itoria1 1yat• detecu tool 
wear. lt auto•tic1lly awitchu dull tool• to 1pare 
new oae1 and optiaiau •chiaia1 cyclH by Yaryilll 
cuttia1 feed rate1. 

Machia• operator and .. •e•ler-teater are in the 
, ... work cell. Quiclr: coaauaicatioa1 betv••• the tvo 
cell vorker1 Ca11e .. ly aad t••t only accoapliahed oa 
fir1t 1hift) catch•• defect probl ..... ch quicker 
than the old .. thod whea •chiniaa and 111e .. ly/teat 
aparetion1 were 1eparaca, 

the Miipta i1 equipped with 120 tool• to 
••chine all ti,,. paru ulia1 12 pall1u for muatina 
fhtur11. The partii thn an debarred, flu1hed, 
a11nbled end tuted ia thil one location. 
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Joliet cell .. aufact11ria1 ie •niaa 
approaiaately kU,000 ill -ual caeta, ••ya 
Caterpillar, by reoluciaa tile .. .._ of aperaci-. 
1et-..p tiae a4 •cilia• ho11r1. llon tll• 
100 -•llfact11ria1 calla are 11w ia operatiOG ill other 
Caterpillar pl•t1. 

la otller ar ... of the 72-acre Joliet pl•t, new 
eqai,_.t ie beiq iaatalled .. part of tlle 
804eraisatioa procr-. 'DarH CBC-coatrollri 
-c1aiaia1 cntrH ... thrH QIC latll .. -•• by 
Sclaar99• co.tta (D-4050 lloach•&laclbecta 2, frieral 
lepablic of Gel'May) will •dliae cyliaoten ia • 
fleaible -c1aiaia1 1yatea. llllm coapleted, it will 
elao future pellet boffer 1tati-, tvo -1oeot-loaot 
1tati-•, aad e rail-pille4 ,,.hicle for pellet aed 
part trauportat~. (lDllmti:rial Vorld, Aqmt 1917, 
P• 10) 

the word '°aui:-tioa" triaaen Yiaiota1 of 
robots, vire-pi .. 4 •tarial haa4lia1 Y• icle1, 
allop-floor -puten, •dailliaa calla, -pa:er-ai .. , 
deaip aa4 ••11facturia1, ••~ta• war•-• 
retri.,,al ad etorap. 

factory a11c-ti• ia iadee4 all tllat. '-lr:illa 
at it -tll•r _,., it caa 1iaply be tlle dfici•t 
iatearati• of proceH operatioaa ueiq to4ay' a 
aoatly widely ,..., aatOMtioa ,..,ice - the 
prasr-ltle coetroller. The key ia 11:-iq vbere to 
-ploy it ia all plat are .. , aot jUlt tlle pcocaa, 
aad aot jaal h-iaoatally oa tll• plat floor. 

To illustrate thi1 point, ~ich l:yaa, director of 
turketiaa at tll• Proara-itle Coatroller Di•ilioa of 
Allea-lradley (DSA) offered a profile of a typical 
proc .. a plaat, di•ided iato an• Mjor areas: 

l. law -terial receiYial aad atorap, tbe fint 
area, repreanu tll• receipt of r• -teriall froa 
•- •••• of traaaportatioa (trac:lt, pipeline, 
taaker, etc.) aall tlle -t aa4 1tora1• of thil 
•terial. 

lacr ... ia1 ••er• of proceH plantl are 
auc-tia& Chia 1ectioa with proara-itl• 
coatrollen. ThH• PLCa are capable of recei•illa 
-aaa•• froa a 1upe"iaory dnice atatial that 
deliYeriea are e:spected for atorap at 1pecific 
warallouae locatioaa. The coatrol ler caa theo report 
baclr: to th• auperYiaory dHice oa bw auch •tarial 
vu actually receiYa4, vhea it arriYed ad tobere it 
vu put. Tbil holda true for liquid or 1olid 
producta, ia bullr: or diacrete coataiaer1. 

Siailar fuactioa• are perfor•d to ••• this 
•terial to the .. at operatioa. the equi,...t 111ed 
for thue fuactioa1 •Y iacluM coDYeyora, aoton, 
robotic deYicea, acale1 1 v1lYe1 aad puap1 - all of 
wh01e actiYiti•• could be directed by the 
pro1ra..altl1 cootroller. Aaaloa .... ur•-ta aiaht 
be nee4ed for liquids which .. ,t be kept at a fised 
ca.,.rature, 10 te.,.ratur• -••ur ... nt, flow 
•teriaa and -itoriaa dnic•• with PLC coaactivicy 
•i&ht al10 be preaent. 

for OYerall control of th1 area'• activitie1 1 

1uperYi1ory io1tructioa1 can be dovnloa4ed froa 1 
hi&her le,,.l coatrollar in the plan·. hierarachy. 
leporta can also be 1eat back co thi1 •••ice. 

l. tn ''prrproce11" - th• ant proce11 plant 
1ection - .. terial1 are vei&hed, aiaed and bleadad; 
te.,.ratura1 are oftan •intained in •- holdioa 
facill.ty. 

&quipaent in the pre-proc••• area fraqueatly 
include• puap1, •tori, valve1, co11Yeyor1 1 1cal11, 
aiaen, 1ce1a heatina or coolina water, pump1 1 vllvea 



_. -1:••· tlon -itoriaa _. c-1:rol of -·l~ 
Yariml• U -ti-• •CH•alJ'• .. I: daot YUi: 
•jority of tile iaput! .. c,.c Cl/O) i• a-.117 
•iacrtU. fl- ratH - t•poRtllrH ere -iton4 
aa4 c-trollH. 'labn an o,.... aa• c:l•ll<I· 
8ol:wa ate Harte•-' •to ..... 

A C,pical ••~ti- c-nol •JSI:• far a 
pre-,roceaa area i_l .... a proar-ble coetrollor 
fK die ... -1:ial lo1ic. kl: vitll -..101 1/0 
capability for ....-ratarn. -•u .... n- rate•. 
PToportiaaal iatesral 4-iYati•• (PID) loo,., if 
•Y• •ill b• llm<llH ia iatellipat 1/0 _..1 .. or 
._ ia die •ia procnaer. A Mparata opontK 
iaterfaca. apart fnm tile •ia rr-••• _, ba 
... irmllle llen to •uplay pcocaH •ari•1 .. , Hat .. 
of avitda• ... Tab•. 

3. n. •ia procua ia tlaa •Kl: uea. llaterial ia 
..... to t:lae ruc1:or or procoaaiaa ••••l f~ tll• 
1'0Hia1 ,, .... i.. .ta.Loa -il:orilla _. cootrol •1 II-• to lte .... coecorr•tly •itlt ._._tial •iacuu 

c•trol ia die •ia me•• -· 
Ben die proc•• •J' r .. •ira ,..,., -l:on. 

•al•ea, •aitatora. •tm- ll•tiaa or -liaa ••tar. 
r1- rat•, c.paratwe. rr••we, ••· •ilicoai1:y, 
mtot .,.. .. •• air fl- oft• -t k •uund _. 
coatroll ... 

tM c•trol ayat• for tlaia uaa •ill depaed 
llea•ily - di• l" .. •ir-•ta of tile a pacific procaaa. 
for o-.lo, if tllo pracoH c .. i.au .,f a larp 
a-"r of ... 1oa 1/0 aa• rm loopa, vicla little 
diacrau 1/0, -•of tlla ••loa-ori-u• •:rwtam •Y 
1'• llat ••itm• for it, aapacially if it ia aot 
critically 11e,..daat aa ....... tial loaic for 
atart-opa, allllt<iowaa, or claa9•• ia proiluct. Cara 
llloald be t••• la•..,•r, to -un tllat aucll • 
ayataa baa daa capability to c-icata dfactiYely 
ridl otlaar arau of tile pl•t. -' vitla laipor 1.,,.i. 
of -..-•t coetral. VIiaro tlaa procaaau 
iowolw pnlloaiaaatly diacreu 1/0, pnar__.l• 
coatrollon ua a widely accoptH, coat-wffoctiw 
-· of iacaaratiaa • .,._1:ia1 loaic witb ... 1oa 
caatrol. 

4. foatGrocPaiaa ia tllo fourtla aru. la a 
tnicd p at there •1 Ila •-clary roactioa•, 
re-al of •duirabla lly-producta or •uaod •tartiaa 
•teriala. Operatiou •Y iocludo dryioa, 
pulYarbiq, pellatilli.oa, •d aa1nptiaa of product 
typaa. laaically, pMt-procna ia -cb like tba 
pra-procou aru io term of l/O Hd loaic 
raquir-ta, aod tlaua, bu 1i.ailar c•trol •J'•C. 
OHda. 

Aa .... pla ia a typical lllaadioa, astruaioa, 
pallatisiaa aad abippioa cootrol •y•ta•· ?be act11al 
proc••• area where tlla .. carial i1 astrudad ia 
upatr ... fr08 poat-proco•• oporatiooe - •ary •ucb a 
"procaaa withia a proco••"· U.ar• baYa fouod 
proSr .... bla cootrollera to Ila a Yi.able cboico for 
ceruia ntrudar-coatrol applicatioaa. Depaadiaa • 
th• c09Pl1sity of the astrll9ioa, ooa ••11- or 
•diue-1isod coatroller par •cbioo i• uaually ua••· 
A larpr concrollar •n•P• tba baadliaa of tba 
product, aad intarfacaa witb ••riable-a,.ad drivea 
llafore .. , after tllo aatruaioo. 

5. Packados ia the out area. Daa-•dina oa tho 
acata of the product (aolid, liquid or pa) and how 
it ia "i .. peckapd. there mpt II• •alYH. •tore, 
cooveyou, .. carial haadliaa de•icH, acalH aod 
robou. 

Packaaina oparatioH ara ••tlf rapid diacrate 
on-off oparatiOfta, vith parhape a couple of analoa 
.. a•ura ... c1, but fev, it any, analo1 control 
output1. Proar .... bl• coatroll1ra 1r1 vall •uitad 
for packaaina operation•. 
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6. llo•-t to tit• vuall-• for stone ••• 
aYmtwal slli,_..t coaatituc.a tile a.a aru. tllia 
typicall7 i••obu etacltiaa •••icea, robotic 
.. c11iaoa, c-t•r•. seal•• ... tnclli>aa 41wicu of 
•ario• t,.,.1. The -·---•t ... coatrol ac1:i•ity 
•termiaa• .. -titin aoiaa to 41i.ffarmt 
..ati .. ti-. to ••Y vaya this ar• ia i. .. otical to 
tile recai•illa •• ~tor, uoa io t&!Wa of ita 
.. urial •-ot, hu•ara ... --•I: •••ica1. 

C.trol ayaU• r .. oir-ata an also siailar to 
tr.a fint area - rw •t•rial ncoi•iaa -' norap: 
• lluic coafipral:i08 oftoa iacl .... • • ••ll 
rroar---1• c-i::rouar for ucb o,.rac:ioa, vitll 
-icati08 to a larpr:, 1apaniaory da•ico. Tllo 
cootrollora. ia taro, -icata vitll tba co•l:ara, 
•caiH, ... trKttiaa •••icaa to •iaUia coeuol and 
iaf--ti- ... t q-ti1:w •• toui:~oaa of pro4uct. 

7. !aorp -••p!!•t ia tlae • .,, .. tll aad fi.-.al 
aru. tlla cootrol apt- fmcei ... to -it~r aad 
coatrol -IJ nap io Clla pleat, &ad ro adjwat 
-er•ll ••ru c_.!aptiw to •~ilai.&a coat, vbila 
uiauiaiac caruia GTir-ou •Ilda u MU- or: 
.UU- tampent,..aa. 

To optimaa aoar&J uoap•at fl•cl:iooa, a larp 
pclt~lo coatroller caa aaaily •tore 11 ... droda of 
diffar•t aaq-tial r011tiaa ia iu ••rr for 
lovat coat oporatiw of tbo plat •dor •atyir1 
cooditiooa. 5- •••ra of far ~lou applicatioa 
packapa to impl-•t tlais. For •U8Pl•. ia an 
Allao-lradley n.c-l proar...abl• cootrollar, tll• 
foll-iaa wari.atiooa mi.pt Ila pre-pr•-•= aipt 
•iffornc day typoa; pro-proar•- 365 da'.f1l; 
150 •iffar:nt •cllMula •itb fiYe "oo-off" parioda; 
36 cycle pattaroa par acllodalo; load •4dias 
(500 lae .. ) 1'ud oa curr•t ,_ .. lnala - fioacias 
iatanal alaoritm. aalac-.91>1• 4-d iatft'Yal, -
•iaato •-.l• ti.M, aipt ....-r doalUl output.. 
(lllduatrial World, J-• 1987, pp. 9-11) 

CDI ia oat tbe ... .,.r to all problw 

llaaufacturora caaaot ianore tile llnafir.s Cllat 
..-putar toc:llaolo11 off on, but :.bay lbould aot 
aspect computer tocboolou to eolYa all tbair fi!Wa • 
abortc:_ia,., eitber. Md it tba7 do aot Hlact tile 
ript coobiaatioa of tacbaoloaiaa fro. t1'• May 
Pailula altariaati•aa, tboir inaa~t •1 be vutad. 

T1'i.a varaiaa •aa •-ded at cba Adyaaca• 
Kaaufacturiq Syat-• Coaferaac:a (MIS '87) by 
Dooal• I. lwalds. director, Iapnoll baiooon. 

Spaakiaa oa "Stratoaic Plaaaiaa for ClJt" 
(C08puCar iataarated .... ufacturiaa) a: the lsacuti•o 
Track oa World Claea llaoufacturioa, tvalds cicad Clla 
cultural iopaHc ot cr7ia1 to adapt "yaatorclay' a 
f1ctoriH nd yaacarda1'• people to ..-puur coocrol 
•ad c09PUtoru1d iafor•tioo •J•U• ... 

"Va' re tryioa to o•er lay c:o.,..cor tacboololJ oa 
chaotic r•aourca arraapaaota, equipped vitb obaolat• 
•chiaa tooll, aad .. aapd by •sacutiYu traioad 
pra-c-pucar," aaid !walds. 

"Many fir• cry co uaa •- for• of co•putar 
tachaolou H a pa11acaa, •ad Chae alvaya fail•. 
Cactiaa cha ri&ht for• aad cOllbiaatioa of CIK ..... 
undancandiaa hov cha ala .. ou of CDI apply co the 
iadi.vidual fir•," ha aclcMd. 

"&qually ioportant, ia fact ua«atial to a 
eucc:Haful CDI 1trata11, i• undeucaadiaa chic CDI 
c:•nnot uka order out of cllaoa, but ic can •k• Mjor 
concribution• dur cha c:haoa i• ra•ol••d fi.uc," ha 
.. id. • .. (lapri11tad vich permuion from llldultri.al 
!n1inaarin1 .. ,asina, Sapca..,ar 19f7. Copyri1hc 
lnecicuca of laduecrial !nainaau, 25 tachnoloo 
Park/Atlant•, llorcro1e, Co\30092) 



Geaeral llotot• eta llap into aaar ia us 

6-aral llotor• bu o..-d i.ta firat operatiaaal 
plmt ••-lted ta tit• llallafactariaa Au~tiDll 
Protocol (Kap) atmdari cia-pi-d by tlla -p&Bf· 

lb& ...J.tibillioa ~llar QIT 400 prajact incllMI&• 
!lap c-icatiDll• •r-t•• CDlltrollin& 200 rabota, 
1,000 proar--itla loaic coetrollara .-
25 aiai'°9poatara. 'Dlua are l Ukad war a i.r-••d 
local ar .. aatvork. 

C:..aral llotora baa - llap-llu..S factoriu 
oparatill'tal ia Europa ,.t, bac ia ••r pnparina for 
a fall !lap ... u--c. 

Coatrowaray a till .)lrYOmlda tba !lap ataaclari, 
with Geaaral lloton ataadia& fira apiaat DSC' a 
attaspta ta iaclada ltll-t u a low-coat 
parfDraaaca o~iDll. Ceo.putar tinkly, 13 Aupat 1917) 

Illar •iy iwt-ia-ti• ia pttia& .. ck to buica foe 
.-.rte• iafi•tri* 

Prior ta joiniaa Oadtoari Ilaria• Corp. (CllC) 
alloat 1:vo yaan ...,, I falt that jaat-ia-tim vu 
-tiler W, •- ta 10 -r· CllC, hownar, had 
c-ittad icaalf to impl-atiaa th• •thodoloU· to 
•,...i.,. ia •J •- job, I raaliud that t voald h&Ya 
ta lura md -•tar t:llia. 

today, t:llan ia • rnolatioa of clamp aoina • 
ia oar aatioa u ,.. play "catcll ,.... Aad 901t 
importaatly, you u profu1iDllal1, _.,era mad tie 
aeecl to luaow that our YarJ 1urYi•al ia iad•try ia at 
1taka. 

lllaat ia jut-ia-ti•, md tlby are ao ..., 
Al9ari"11 iaduatriaa aad IE• aad other profH1ioaal 
people raluct .. t to adopt it? 

Comatarproclucti .. tac:baiq ... 

fint, j•t-ia-ti• ia tlla ript way to 
-•ufactura. J•t-ia-tim "1upplia1 Ua •-••" - if 
you doa't 1all it, doa't build it. Gatti•& away froa 
tbia ba•ic coaca~ ia •are oar Amaricaa iacluatry 
v-t vr-a. 

1\r-ty to 30 year• ap, our iad•triH _. 
aducatioaal inatitutioaa, ia effort• ta lover co1u 
par 1&1it md ••i•iu profi.ta, dnalopad •tlloda _. 
achoolina of -aufacturina tacbaiq•• t:llat van 
actually comatar-productift to tha aada t:llat t:lla)' 
vara tryina to acbia••· tvo asamplH, of .. nf tbat 
are naihltla, are t:lla t:llaoriH behind. ac-tc order 
q ... titiH and linear proar-'111. 

!C)Qe, aaad to clataraioa tlbat lot 1iaa1 produce 
the lowa1t co1t par unit, promoted th• u1a of the 
batch and procaH layout -ufacturia1 1y1taa1 -
proaiaant in a larp nimbar of Alaaric:an indunriH. 
ThHa f-lal ...... that certain COIU IUCh .. 
1at-up, 1tc., vara fiud. t1t111 clla coapanf vu 
juetifiad ia hnin1 to owarpraduca product& and 
crHta the hip ia'Yantary IJ'lldr- vitb •icb ,.. li•• 
today. 

What'• vron1 vitb batch -ufacturin1? Ona 
1uapla I •• da••1Crata1 iu affect upon 
c111toMn. luly in .., caraar, wile vorkin1 •• a 
ltoCkpickar in tba 1bop at C-ina ln&iaa Co., I 
pulled a caalhaft froa the lllalf aad ••nt it to Cha 
cueto•r, "r111t" and all. ?ha part had baan •ittin& 
there •naral eonth1. llow do•• thi• relate to tba 
hara 1ad nov? It hH bean raHonad that 
approxi•;alf 10 paT c:ant of all laJOff• occunill1 in 

• ly Ja•• I. lyud, Outboard Marina Corp. 
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oar American iadaatria1 ara caueed by tbia 
"cwarproduction" of ao-decl paru. 

Liaaar proar...U.01 i• buicallf a .. tb aodal 
proara- •••ipacl to ellov ..... t mztur• of products 
to bailtl to adaiaYe .. :a.- pl'Ofit• uaina nailaltla 
r•ourca1. 

U1 in& our company u an a--.il•, aac:b an 
aaalpia mtibt call for baildin& 100 '14 -d JOO V6 
outboard 90tar• to .. staisa oar facilitiaa' profiu. 
&owner, our c•t-r ~· .. y r .. air• 300 '14& anti 
mly 100 V6a. 

Why are .t.aricaa iaduatria1 reluctant ta joia 
t:llia rnolutioa? Parbapa it ia bacauaa th•• 
tadulolo&iaa rapraaaat claaap, md tllat ia a-.tbin& 
tbat by aatara va all tend to ruiat. ktually, 
j•t-in-ti• ia -• tba aui&1t of t:lla tac:baolo1ia1 
to ••tar, ••pacially for m •• 

laaecl oa 1implicity .. d rnertiaa to 
-ufacturiaa •tboda t:llat operate from "aupply and 
..._ad", ja1t-ia-tim raqair .. t:llat your antira 
-.-y ba Ht ta operate md fmactioa aa t:lloup it 
vara oaa 1ipatic aH..i.ly line. Iutaad of 1111ia1 
"pracua" n ... layout• (mic:la procluca •tarial ia 
batc:laaa of lot IUH vitll plaaty of -rlt-ia-procaH), 
t:lla pl•ta are daaipatl •in& t:lle "product" flov 
layoat ia micta tba prodoact ao- iato t:lla paru. 

Va -t nOll 11- "u1..i.ly line" iaduatrial 
an1inaan. Va -t loak at t:lla mole picture, _, 
jut a part of it. tt i• our job ta ~. c:artaia 
that t:lla ript part ia in the ripe p~aca at t:lla 
ripe time. tba pal i1 to accompli1b "flOll" 
product ion. 

Otbar •jor, unclarlyiag priaciplH tbat -t ba 
inatillad vitbia our tbiDltia& and -ufacturin& 
facilitia1 include: 

- Doa't bida m1taku. 

- Lat vorkar1 101•• proltl-. 

llaka tbiop aiapla - ia thara an aa1iar way? 

- llaka ooly vbat h aaeclad n-. 

- CoathuallJ i.,rna tile procau. 

Oftaa oYarlonlt.ad are baaic h_.to'• required for 
dra•tic improw-t and impl•-tation. Thua 
iacluda: 

llouukaapin1 - kaapin1 aHrythina in ita 
place. 

Quality - do it ripe cha fir•t ti ... 

- Unifora plant load - produca •••rr •in&la 
piece accord ins ta dauacl. 

lada1ian proc:a11 fl- - turn iato "product" 
fl-, cut foot•&• •ad fora aaaa9Jly liaa1. 

- laduca ••t-up ti .... 

hcility d .. ip ia iaportant '" juec-in-ti• 
protl•1ction and 10 i1 total quality COfttrol l TQC). 
Althou&h Jlt plant confi111r1cion and procluc:tion ar• 
dHipad to make quality prollla .. viaibla, they -t 
not be th• kind that cauH Mjor plant or li.na 
llluc-dovn1. tha prob~a .. that •• are tryin1 to .U• 
"•bible" and fis era tha one in 10,000 or on• in a 
aillion, ate. It i• Pareto'• I0/20 theory all over 
•sain. Thi• ..... that our incDlli.aa product froa 



wad«• ad •applier• -t be ... feet• free. To 
ulli- tlli• q .. lity, reqai~u _, be accepted 
by •adon tti•llias to b- •certified• RO vill: 

- Suen •d u••~ q .. licy. 

....,. a soli• ~lati-8bip of tr•t (be~ 
c.-ar8). 

llereia li• m. poeitift, aold- oppoctmiti• 
tllat are coaiaa aat of tll•• tecll9o1oai••· C:O..-ie• 
iapl-tia& i•t-i~i• - 1oaaer •i• to lie 
wertical -•factariaa oqaai.&ati- .. iea it •ll, 
..a:.ia& tlaoir - ,.,.u frea acratcll. 8iip 
corporatiOD8 lilt• GllC, l'on •d Cllryelor ODly -t to 
aH ... le ad HU ltlleir pndllcu. Tiiey •re 
•alrc•n&ctiq MA ad ~e -" to oa::aide 
•••on. To tlaoeo wllo i.- tlla rno.rcu -' 
ioitiati•• to croate tllair - lt•io••a .... "­
•cortii*• ••II«• fw otlaor cor.-ato atract•u, 
die ...-rt•itiu are Ii.mi.ti••· 

to ..... tile pn111 .. mat -if•t tllamd•a. 
H -tioae4 earlier, a pl•t -t al•8J8 operate ia 
tile '"••er-capacity'" _., -titer j•t-iir-tim 
-llfactarioa req11ir-t. YCN -t lion time to 
ra,.... to, cornet .-1 diaioote .,.,. pr•l•• 
,.,._•tlf fna J.JU -•foc:tariaa proco•••. 

0. _,.. iaiportnt poiat: .., _,_,.-ti• 
to i .. 1-t jut-i.rtiaia -t fint aclaio•o 
accopt•la qaality laweu (.\(ii.) of ~iac paru •• 
laP• tlaeir ._dore •carcifio•• ltofore mdifyiaa •• 
exiatia1 la.,..t or iaatallioa a•- - coafi&woli 
for n- procluctioa .... ,. a fr•trated coqoratioa 
llu »•.a-• iu j•t-irti• pnjecc, •ually 
blmaa "caltar.i• •iffor•co•. becs•e it 
iapl-te• a Jlt pl•t i..,..t befora it eol-• iu 
aupplior probl-. If ve dtiak about it we caa au 
•• roalin the import•c• of Chia fine •tap. 

Md •• ,a11 llP• done all of tlaia, you are 
raa•1 to.-. yo• pracloact •ill& j•t-irti• 
•allfacturiaa teclaaolop. (lopriata• vitll peniuioe 
fr• Ia••trial la1iaetria1 •aaiaa, Aua•t 1917. 
CoPJrisht Iucit11te of locluatrial le1iaeon, 
H Tedlaolo11 Park/4tlaau, llor:croH, C4 30092) 

Chiu •z buil• a. vall •piaat comipt dleatiaa 

for yeara, UI 10ftvare coapaaie• ref•ed co adl 
cbeir proolucu ia Cbiu lt•c••• it .... ao coPJri.pc 1-. Softvan .-u• faare• diatril»uti•& aofcvan 
cllere voul• •••t to leplised piucy, ••J• 
Oliwer I. S.OOt, actiq prHidnt of tll• Computer • 
•-iaaH ~ui,..at Maaufacturen .\aaociatioa. 

llov cbe ait•tion •1 Ila ctaaaai•I• us 
C:O•er-•t •"' c"911Uf U..etry official• are 
nco ... •p• lty fecnc eip• tllat Chi.a• vill offer 
co,,riaht procectioa for •ofcvere. T1le firat acep 
vill co• later Cilia year, """ the tint Chiaue 
COPJript l• i• especce• to lte apprO¥... The l• 
111111 cO¥er• i:•• auc:h H -i.H. •ida ~•pe•, aad 
record•, llut the Cilia••• lleccroaic• Kiniatry i• 
lobbJi•& co exteftd proteacioa to toftvare. lhat 
l••d• IOM UI official• to conclude chat the Chia••• 
vill Miia •jor proareH ia Ch.c direction vicllia t~ 
J•ara. Until recancly, they 1aid it would taka 
fiwe. (leprinted fr- tlle 1 kpCHbH 1917 iHue of 
luainaH llHk lty 1pecial pen1haion. coPJript 1917 
by KcCuV"ilih, lnc.) 

IM/Fujita• deal nira .., •oftvare wadon 

Tiie -rld'• l•••iaa •oftvare •••r• are 
tbrut-iaa to l°"'J US _. 1-pe•a CCl'l'o~ta to 
force lM to &iH tll• acceH to ita source coa, ia 
tlae valte of it• roceat deal• vitll Japaa's Fujit••· 
?laoy are ap ia - Mu•• I.IN•• •sn-t vi tla 
Fujiuu ia prociaoly •n tllOJ llawe 11- after for Jt•• - •d are •till ... ied • 

.._,. •• tlae i .. •iaa as c-..cer tr ... 
uaociatioa vill -*• nproa•uti- to tlao 1co..­
C-itf ... tlae as Coaaraa• ..... plaa a llr•d 
iafo~tioa ca-.oicis ...\tillia IM'• iataraati-.1 •u 
ltaae •l•H lM offer• tlllie iada,...._t .,..,._.. ciao 
- accoH .. Fajiua. 

n. dul nruck lletveoa IM ... Fajiua lat 
-till •ll- tille ... ,.._fin ace•• co lM •o­
codo ... doc-atatioa for -rlf 700 u,. syatea 
aoftvare mar- to llteild coatetiti- prodoecu. 

Fujiua ia u,act.. to ..... to ,., 1111 ar-4 
S1 ltilli011 fc die iaif-tioa. 

l1lo HtU-at r .. olY .. a 1-S-~ioa •iapato 
betvee• 191 _. 7•jiua _, co.,.ripc iafri•..-t 
of cite 11'5 -iofr- operatiaa •yac... •Lela lM 
claimd l'ajiu .. taa• •• to •ita its - C09flatiltle 
•oftvan. 

leceatly Jay ColAora. cuirma of .... ,.o, 
dlaU. ..... 191 to uplaio .ay it will •t all- otiller 
firm tlae •- acco .. u f•jita•. 

"tt ia •tlai•allle tlaat .1a.--• eoftvara 
tloYolo;ien Ila &i•• occaee to Ia o,.ratiq •yace. 
... ce code .ailo ... rica campeaiu tlaat •" .. 1 .. 
to 191' • producu era esl_...., • Ile sai•. It ia ia 
till• ltat iatorau of tlae C9d-.er -ity tlaat lM 
rel•ta, Ile ...... 

Adapeo i..,.n ltelio•• tlaat clae deal lt•tv- I• 
... f11jiuu, •aroe• lty • aroup of anicnton outaiole 
tlae ~uru • _, ••ll lie ••• ject to attack Oii 
•ti-t:rmt sr-4•·. 

C:Ol6er1 Hid tlaat litiptioa apwt t• vill 
b• a lut raort llut "ve vill Mt •top mtil • fair 
... fr" •rkatpl- lllu It- uutalula .... 

llerty C:O.ts, fo,..r of •atabue weaclo1· AD&, 
Itel i.OYH that l.111 iatnda to clrift tile iacle,...._t 
Yadon out of ll•iou• tlaroup i.u policies of 

.lt .... liaa aoftvare, •llCll .. Cb• ... '52 utalaaae ... 
c-icacioaa •aapr, aa• •11PPl1ia1 •objecc code 
-11" vitlll iu prCNhacu. 

"'nae PujitH deal llriop 
out iato Clio opea, • be ••id. 
import .. ce of aourca code to 
build coapl-ury prCNhacu 

ti&• •ourca code illaue 

•it ·"- tll• aayoo• Wo vaat• co 
to I•.• 

Coeta Ila been ca ... ipiaa aioce 1913, vllm 181 
atarted to i.atroduce iu "object coda oaly" poliey, 
for aoftvare tir• to llPe tlao •- acceH •• 181 bu 
11...._d to Fujita11. 

lut Coeta iio•• aot belie•• th•t •oftv•r• fir911 
,...o •r• dpelopina coaple ... car1 rather tllaa 
compeciti•• producta abould haYe co pay. 

181 ••J• that tlle •1111 jact i • ••t open to 
diac ... •ioa" but Coats 1aid, "Ve are tired of tryin1 
to talk co I9t about it. lie en nov looki111 for 
other _,. of 1ecci111 1111 to dlH&C iu policiH." 
<ceuur WHk1Y, I October 1917) 

&uro ltou • l- poor eatent lav• 

the ¥ice-pre•i .. nc of luro,.'• biaae•t sofcvar• 
coep••J. II•• called for • chaaae ia "inadeq ... ce" 



i.at-ti•al 1- - Mftw .. pat..C. •na. pnbl• 
i<t ,..._t kca- if m_.. i• - ~PH PAtecti­
for Mft-re, tller• vill M •• i.aceatiwe to prooloocc 
it,• ••i• Pllilli,. Dnyhe of Cap Geaiai Sopti. 
""n.ue •11•1• M a ncipncal iataraati_.l asr-t 
for MfDr_. pateat, u tllen ie for COPJl'ipt.• 
Dl'eyt. clam tllat p.-..•t i- protect tll• 
ia4iwi••la *• tll'ite tile Mftv_., ndltt tll• tile 
~iH dley II•••-'.,... tll• pnsr-• for. 

,_ uwcial tiff-• kaoea pat•t _. 
COPfript ia dlat petntiq a pnj.ct liY• J"D• a 
_,.1,. • • ~ti .. i ... - •tter 11- it ie 
w,1-&:H. C.,,ript l• pnw•ta cePfiaa of all 
pnar-, •• it appli• ia nlati- to littt&l'J' 
-'t•. lat J'W ca le&•llJ' II~ i ..... ncll • 
epnHallnu, _. • • co.pletolJ' •iffar•t 
iapl-tati-. 

Ia tile m tll• lt77 Pat.c Act .. ,. daat caapoter 
Pl'OSI'- .. eacll - lie pataato•. <ea,.c:.r 
9nltly, I Octaller 1'17) 

lritaia vap C!!J!iPt l• iato daw C!!f!tK 'P 

After a .. ca ... of .... to, die li:oww nt llae 
p•liell .. a llill ... ipd to rati ... liae lritiell 1-
- col'Jl'ipt _. iatallact..i pnpul:J'. 
re-di Clara, tile •iaiater for Tr• ... I-..tl'J', 
eaiol tllat die •• l- *-1• .-. ll'itaill die firet 
-Cl'J' ia tile -u •m ar.,.1. vidl tile pl'alll• of 
pnte~tiaa U....atioa ia artificial iatellipace•. 

Si.ace •r. J•tice •itfor• repor~ - COPJl'ipc 
l• ia 1'71, tll• e.r-t llu pr..,._.. a HriH of 
•uc••i• ~u. Ia dlia latut, _. fiaal 
r_., tller• are fiwe ar ... ia •icll •jor cliaapa 
11 .... •- •• .~ die aiaieter•' l .. t 
-trwllti-. tll• Wllite Paper • latellect-1 
ProportJ' .. laaontU., .-1ialle• ill .il 1916. 

- n.. Loa4oa Pateat Office vill r:-ia ,.rt of 
die ci.wil ettYice~ 

kiUia'• ....Wl .. iM•trial ... ip 1- vill 
Ila straip~ oat; 

- fipu ill court owu pet.•te vill lie ... ier 
... c11 .. ,... to ,.a••; 

It vill lie a criaillal off- to •teal • 
tr ..... rlt; 

Aldloup it will r:-ia illaaal to tapo 
r:ocor:• -' T'f proar:-, tll•u vill Ila ao 
ta• oa llluk tape to coa,....t• .-ue11are for 
tlla -forceallilitJ of tlla l•. 

'ftaa Conr:ipr, Deiepe •• fat•U lill i• tlla 
loapst ia tll• cun•t ,.r11.aaeatar,. HHioa, viell 
277 cl•••• ....... npl-tltl'J' •c1'o•••··· 
Kiaieten vill iacroMce it iato tlle •-• of ....... 
vi.Ciiia tvo vaak1, _. it llloal• II• l• llJ' .. se •-r:. 

1laa _, c•tanti- upect i• tlle Kiaiecan' 
••cilt. aot to 1i<r• tll• record i.._llrJ' tlla 10 pat 
enc l"J' oa blult tape pr-iff• ia laac JHr:'• lfllit• ....... 

Clift• HJ• daat a. c.r-c r1copiaH tllat 
tlla 10 mllioa -·n of .,la. ncordau la lr:itain 
vill ra•ia lavllrHllan, •1•1 vi.tll •J•• ,.. copiH 
Hlacca• r.uck• rr- a ncor• to pl•J ac • parf.J or ia 
• car. •11tu ii recopiead .. llaralaH, vidHpraad 
•• ••COppallla, • HJ• Cl«l&a. "It -ul• hawa llaaa a 
niptaen to drift lash lacioa co lapllsa ell i• 
without craatia1 loo,..ola• for criaiaal pir•t••·" 
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Sooa it vill be poHibla for a c..,.rar vitll 
artificial iatellis-oc• software to ... erata arti.atic 
voru. Vllo -• die co,,.ript in sadl -t•rial? la 
tlaa llill, Kiailten ..._ dlat it belanp to ---•r 
••U dla cult for tile c .... tar. 

l'oll-ias r~ ... ti-• 11>7 tile Office of fair 
Tn•iaa ia Sept.mer 1916, ,.t•t ..-u vill loae 
tlleir -opol7. Aayoaa vill be ula to vorlr. .. • 
pet•t aa-c. u i .. s u tMJ' •• eoc call dlealel•• 
-· 1.,.•ton will .. .,,. to clleck tile cr .... tial• of 
•• ,.... •o ·- HU .. ia II-~· - a ... teat 
••ieei". 

.. ,.... ••• ,.c:ear ia iafr~. or •o i• 
ace_. of iafriqiq -· alH' • pat-, vill ao 
1-pr .... to fipt • .... uiwa acti- ia die aip 
Co11rt. Lat J••r'• pcopoaal ill tile lllait• hp&T tllat 
,.teat ecti- ••-H II• j ..... by tile Pateat Office 
11 .. •- ....... foll-iaa ollject'-9 tllat it -1• 
affscti•el7 aalta ci•il aerw-te illto j .... a. l•te••. 
iaYeatKS vill lie altle to Ept tlleir actioal ia ICM 
c-ltJ' -u. leca•a of tlla tecllaical .... lapl 
~lasitiaa of pet- cua, 1pecialiet jwtps vill 
.. •ffltiata•. 

A .,.Lrlt of pataat 1- aan•tlJ' force• 
,.._caatical coa,..i_ to araat 9licaac• of ript• 
to dleir __,atitora for tlla l .. t fear ,.. ... of tlaa 
life of - ol• petaat. 'lllu vill - p. Biainen 
HJ' tllat it i• • -fair rah u ,.uac:.• •r• take 
,. •• to tat befora ..... ru.. -· all tM time 
tll&J' caa pt to Mite profiu. 

Tr ..... rlr. l• will•- tipter:, to llalp 
protect ICM Mlic apiaet c-t•rfait pco<1acu. lf, 
for ialtaaca, pllaaeJ' br.U •la- ... 11,.raalic ••ll 
fail, me,. c .. 11:.iu. So, for tbe firet tiae, it vilt 
"- a crimaal ratller tta.. a ciwil off- to •teal 
-•ala•'• tra.:.aarlr.. (?Iii• firat a,.._.. ia 
•• Scintin, '-"oa, 5 •-_.•r ltl7, tlle -'tlJ' 
r-i- of 1ci•c• _. tecllaoloSJ) 

c...aur-ai•• Hftvara •lia .. riaa CC&S&) i• 
saeral, _. tll• aoftvar• VOl'ltallo,. ia particalar, 
r.,.air:• - ia or•r: to ba fall7 •atidactol'J' - a 
cenaia -•t of artificial iatelli1aaca to iacr:e .. • 
tllair ce,.citJ' ... facilitate Clleir llaadliaa •• vall 
•• atallUr•i&ati- •icll fonan di• portallilit7 of 
die ian.--u _. tooll wicll c-titato ltlloa. 

Softvara -rlt811opa esiat for •ar:iou r ... oaa: 
Clla Harell for iacrauM pro<iuctiwitJ ia tbe 
alaboracioa of 1oftvara; tlla srowia1 coacar:a for 
q•litJ, ar:bia1 fr• tll• praance of aav applicati­
•icll are '.acr ... ia&lJ Hit _. coaplas; t.llo ~••aac• 
of a crii:ical •H of 1oftvara ..... 10,...11: tooh •icll 
alraa., cOYer• all l:M p1a .... of • •pplicatioa'• life 
CJcl•; vork etati- .,itll a 1ufficieatl7 llip 
perfonaace lnal. 

All of tllia bu 11"'• riaa to cha 
illduatrialiutioa of •oftvan pro~tioe; tlla 
iafonatici••• •••P t111ir wr:ltnati-• ia tll• •­
.,., tllat i .. •trial tacllaici•• •• CAD-CMI 
(c..,..tar-ai ... da1ip, C ..... tor-ai ... aaaafactaria&) 
•n tlla7 dnelop • •- part or • iato1r:•* 
circuit. Tiie aav orpaiaatioa •ad tlla diffaraat aid• 
llllicll iate1r:ata tlla Nftvare ho,..• ••l• it to 
4aaip, •r• .. t. n-·· draft, proar-. i•corporate 
prrproar-• -dulH, teat, link _. doc-t tll• 
aev applicatioa1. 

l1le 1uppliar fir .. of 1oftv1ra aid• Charefora 
end to incearua ia th• •oftv•re houaa diUar:aat 
tooh llltich vara pn•iou•lJ offered uparaca17. Tiie 
naad to ••oid va1tad effort 1rsua1 for • 



na4aniuc:i- •idl n•ln iaac~u to lie 
ia'!orperat••-' esdl-ae• lie~ different 
vorlt•Of'I. n.e l•r•aa C-ity, ia order to 
..,,ore: dle 90ftvan ia4•try, lau •fiae4 vitlaia t.lle 
fc:-rlt of t•• bprit pnsr- tll• at..Uri rem 
Cp«t•l• ~ t-l -i~) _. ia fiaeaciq 
c:•• ctimpl-tary pnsr- pact (ICD • ...._. c­
c:-la) wllidl ia lleiaa puticipate4 ia ~ hll, CIC, 
la., Oliwetti aa4 Si-•. lM l•rllka prosr- ia 
alao a.nortia1 die lat pnsr- (g_. ... ••~ 
Mft-n tec111-1oa> wicla ~ tlll• FW.iala ~Y 
lloltia, die Daai• c•.-r CU -' tlae ltali .. 
c09..rti- •• .. of S.l•ia, leC:-t, lataca _. 
S..rltalia .... 

'Dae popahri&ati• •i.dll MS- •- U para qD 
of tlle attuct11r9' procr-.i.aa .... .-lyaia 
-t:llllHloloci• c-titau• - import-t sup ia tla• 
proc .. a •iclll ln to oa .,..•me• of tll• aoftv•• 
.arUlaOf'I. ?Mir anat .~c iafor~ ... 
alruiiy ..,_i_ .. ncua die •tacti• of enora ia 
l:M •rlieet poeai"1a ....... of 4asip. Aleo, ia 
certaia •1:0.,-..-" pnar- ,..,.lopMllt tecluli4•• 
tlllere vu tlll• poaailiilitJ of 1: .. ti .. •uia1 tlaa 
'-lo,...t p11ue _.of iauaratiq pre-pna~• 
_.,.laa. (hlletia UUUSS, ... t•l, 20 S.pc.-.r 
1917) 

L CDtamar fCILlCDS 

la!-ir:ics npruata c:oUy a clllall-.• _. a 
-rca of c:-ra for ••t -tria., iatle,....tly of 
tlleir •crn of 4enlo,_.c. lta ec~c _. 
atrac:eaic: i ... rtaace, ad tile -ltipliciir:y of 
applicati- a:plaia effocta eitller to ... u.ir:a tlle 
tecla-lOIJ aa• participate ia _. of tlll• ••t 4.,.-e 
vorl• aarlteta, or to oriat tile ... liti•• -4er wicla 
tllo •iff .. ioe of iafor98tica take• place. 

A ..-.r of •n•lopiaa c-tri•• a..cb aa lrail, 
la4ia a .. 1e.-He of l:oraa 111 ... •wiaed aa• 
~l-ir:ed iaf-tic poUcioa of •iffunt scoPf' •• 
alljectiwu 411ria1 c:lla 1'70.. Arceatiaa atarta4 • 
proceH of .. fiaia1 a aatioaal C09Pr•••i•• policy oa 
tbe •tter ia 1914. llaia •ta •uc••aa •- upoeu 
of tlaat policy. 

Deapit• .... acieatif ie aa• iallu8trial 
proeedeata,** tlte Arceatilli.a iafoe9atica .. ctor 
esltillica• at c•• be1i•ia1 of c•ia deca• a lack of 
•Y arc:ieulac .. ,..lie policy, • esc~ ... ly vaak 
producti•• llasia, a lov aa.d 4ia,.rae4 effort i• 16D, 
aa4 a diffuaio.a of tlwt cac1taolo1y b .. icall7 .. terau..4 
by c•o aarltotia1 polieiH of c:raaaatioaal 
corporation•· 

la 1914, Cite -rltet for c-puten _. ,.ripllerala 
vu lar .. ly ccnatrolled by i.,.rt• fr1111 Uaica• State•' 
firm, eieller diraetly or t•r011all ... aidiarioa 
Htuliall" in otllor wtia a..ricaa co-triH. for 
larce-aiae equi,....c:, oae tr• ... cioaal corporation 
u .. > coaca11crat" o•er 70 ,.r enc of t•a total 

• Ondu-S.craury of Staca for laforaeciu •• 
Devolo,_...c (Ar .. atiaa). 

.. ly th• ••• of cha ltSOa • prototype of • 
cran•iatoria•• c..,..car ••• autoe ... ualy ••••lo,.d at 
tho Un i•onit7 of luoao• AirH, ""il• tlla fine 
lnacicuca in Latin America for co.pucar 1cianca vaa 
created in th• .... .,.i,.,ar1icy i.a 19fl0. Durin1 Clio 
1970• two ~roj~ct•, oao pri•ata •nd cllo other 
offic i.al, con• i4arably .... ,_ .. th• • .. •lop.ant of 
•inic01Sputar cocllnolo11• 
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•rltet. wile ia •icroc ..... tera tllC. -r• subject to 
ta.. 1r-iac c•,.citiire preHare aurir:e• lay lo.::al 
aaaoeltlora of •competillte• PCa. 

la tile aru of software, aa iacipiut 4ewelo,...t 
coa141 be fCMmlll, •icla - •ialy baae4 oa ti.a 
pnoi.ctioa of applicatioas for admiaiatrati•• 
parpoea. A _.. nc•t scaq- lau rewealed tltat 70 
per c-t oft•• ••ftvare •rbt ia Htiafied by 
imp<lrta, _. tllat 40 par c•t of ta.. f--.r ia 
e•crolled lly - tr•-ti ... l fira (ta). Owar 
l,000 dect~ic -.~n ven i._tifiod, _,of 
tlMa -rltiaa cna actiTitiea c~leulr •relata4 to 
tlaeir fiel•. Orar ~.000 spaciali•ta ia iaformatica 
vere alao awail'*l•, tlaoapa vitla a c ... iderabla 
•iaparity ia tlla "-litf -4 aco .. of tlteir f-ta.-. 

Pllltlic actiTiti•• ia iaformtic• were iaorcaaic 
_. •Uoa&ly •t-U.• by •applier attit,...•. 1'loqlt 
tile ,..lie HCtor _.~, a proca•• of 
;_af-ti&ati• aiace l:M 1"°8, iir: ... claaracteriaa4 
lty aerioea m1 •& at, WaHi.,. caatralU.ti• of 
anlicaci_., lack of a• .. •u iaf-tioa .,..,_, 
..aco-or4iaatioa, iatr--..Ctioa of •'t•ifieioat 
cliaproporc;.-t• to •er•' utul -a• lov at-'arcla 
of avail'*le softaare aa4 .. tawoarlltla term ia 
coatract .. l ar ....... u vitll ••nlian. tlae laclt of 
ltarpiaiq •kills -' of capacit,. to a~l,. 
•untiae ,..lie .. ccor .._., vu _. of die 
oatataediaa i .. icatora of - ...,. .. 1. relatioullip 
wia-•-wia tt-aatioaal corporac:i .... 

A aloltal aatiooal plaa 

Oa tlle •uia of tllla vorlt of a oatioaal 
-ia•ioa.- a glwal -4 loac-t•rw iafor98tics 
policy vu adopced ia lov .... r 19"'. lt vu bued oa 
c:w -ia c-i4ent1-. Firet, tlae atrauaie 
elaaracter of iafo~ciea for ••elo,...t, ... to i.ta 
ltroad ad pnf..- illpact • -ltiple are... S.eOllll, 
t•• poHillility to Hlectbely eater iato • field of 
1rovia1 ec-1e i.mportaace -4 apac i.al dy.-iaa •..cb 
u tit• "electroaica coaplu", tlaair: ia, tile iaclv.atrial 
aet1T1t1a U..ol•illl c•puter•, telae...,..icatioaa, 
i!Mlaatrial aa• coao-r electr•ica. 

1lae policy deYia .. Htaltlialaed aa tile -ia 
atiratecie objeeci.,. to •tart • aar1- laaraiof procH• 
at 4iffereat lawela, iacl,..iaa ia-pl .. t faltricatioa, 
rue•rclt laboratoriOI ... "-e ruo..rc•• ,..,.10,_.t. 
?hi.a pal •u , _ _,...iaed u tlae •i• ..-rlyiaa 
priaciple ia all policy arau, illcl,...ia1 tile 
aeptiatioa vitlt tr-aacioaal corporatioaa. 

for tlae pnparaticna of c•e pl•, diffaraat 
•tudies aa4 e-.ulcatioea vere lllldertakea. A 
coaparair:i•• •••laatioa of iafo~tie• polici.as ia 
d .. alopad cowatriH u vell u ia lrail, laia •• 
"•sieo paraitced a• aaalysia of tlae .. ia etracaai•• 
foll011ed ..., tlaeir •UCC••••• ... failuru. Spacial 
ieportaac• vu attrillutod to iaprcwiaa tlaa lt-l••a• 
of t•• atratoci•• of lllC. ia iaformtica, particularly 
ia <leHlopi•I co•triaa. Tlaa H•iauac• of 1111crc vaa 
nqueatad for Ciao praparacioa of a atudy oa that 
aatcor, vlaicla iacludad profil•• of t•• .. ia US, 
.i.,.. ...... &uropeaa lllC., u .. 11 .. a 
cllaractorisatioa of tbeir o.arall i••••tllaat, 
uclaoolo1ical aad -rltoci•I 1crat•1i••· 

l1lc .. io •r•a• eovared by ciao o•arall policy 
spprowod aad -'•r ... c11ti.oa are •• follova: 

(a) lndu•trial rolicx: T11o de•elo,..at of a 
11locci•a, c01Speciciwa ... inn..,acioo-b•••• 
i.afor .. cica industry i• promced by ..... of a ••C of 

... Sullsecretarla de lnfora6tica 1 De1arrollo 
8114 UDIC, 1917. 

.... cr .. t•d by Daer•• lll4/ .. end pr••i••• by 
th• S.croury of Scioau Ull T'lcllaolo17. 



•u•H illcl•ins a •••t•r.ial iac:nue ill tariff 
pEatacr.ioa for cerr.aia pn4.cu. tlle sr-tiaa of 
fiacal i11eet1ti•ea ... tile r ... latioa of foreiaa 
i-'-U· llleae •aa- an ia primciple to be 
appliH oaly ia relatioa to aicroc...,..r.era (ead 

..... r" Iii.en) .-.I •- peri,..erala. • 

lla• approeell rclatiq to fonip •iner. 
i-c.eau - •ialy ...... - tile aurdl for 
e•trihti- ia r.- of r.ao-1011 tr-fer. ratller 
tll- ia capital i-~r.. ia eec-4aace vitll tM 
luraias Mjecti•• Ht fortll. llitllia tile W..r.rial 
.,-tiaul •clle9a• tile •ullli..._t of ... 11,--.t 
awawiarwa -• uic1.-.. Joist ••ble• -re·~ 
• a poeailtle •- to olluia fonip teclleolou. 
particalarly vitll r ... n r.o ... ip. it lleia& clear 
ll-•r. daat ••di arr-a-u •o -L _ _. ~ 
• effecti•e trmafer of a.ell tecll-lO&J. 

'Die ar•tiq of iK•ti•u for tile pro4actioa of 
tile select .. type of ~u - alllljecr. to apeeific 
ca.4itiou • to lecal coar.mr. • ruearda -' 
'9Yal.,...r. ... ...-re.a. 'Die .. re aaa.,...17 of 
iaf-r.ica pro4iocu vu escl...,. fro. .. r.ioaal 
p~i•. f•tller, ia or•r to noi• aa uiceaai•• 
prohferar.i• of -11-.cala pnclacti•. iac•ti ... -ra accoPa• oa tll• ltuia of a lti .. U. for projects. 

<•> .__ ruoarca •-l•~: tile .,sr••iaa 
of p•fa .. iwi etLICatioa - c~ r .. a cracial 
apect w tll• appr....., policy. la oner to iaproor• 
tile ••lity of apecialuta• for.9tioa, • lli.p lnol 
iaatitat._ (!acaela S..-rior L&t~icaaa .. 
tafo""tica - !SUI -) vu aor. ••· _,other 
•uwa. So. pr.oar-• for tile iar.ro4ecti• of 
iafor.9tiea illto aclaoola wro ... ia... Tllo 
~-t of altilla vu also p~r.a• •'-t a joiat 
pnar- villa lraail, Htallliall .. ia J-ry 1915. 

(e) leaaarcll •• •-10...-c: lll• acouraa-c 
of UD ia alao aa U.Orcaar. d-•t of tile policy 
nr.al i*-4. 'Dao •ttia& •P of a i.aaoirati•a i.Diluatry 
-¥ ltll• crutioa of •acbiotl capallilitiH .... for • 
iacra ... d effort ill tllia aru. villa tile oliljecti•• of 
atrft&Cllftiaa tile aeiutUic ltuia ad of •dartakia& 
aa •iaitatiH.._ palla of tecllaoloaical • .. .io...-. A 
aatioaal proar- •• l6D ia iofor.9tica ... 
olectr•ica •aa •ra•ind • witlt a aw to particularly 
•llpfOrt aacl fioaace projecu reler.acl to i.-.crial 
.... cl •• 

(cl) Softvara: 1lla asiatnca of ,..aibilitiu 
at.oat at llaacl to •oc- a aipificnt aoftvaro 
producer (ad .,, .. aapor'!or) llu It• .. frequear.ly 
araaocl io rolatioe to -•J' do•olopi•1 eo•tria• 
<•-ti- in orclar to .. 11 .. i: • alteroatift i:o 
••tariaa ioto tit• procluccioe of llarclvore). l• fac:t, 
tudl a poeailtility ia aoi: to aaay i:o be •t•riali&ff, 
Hicopt if qaalitati•• c:ll•IH are i•tr-.C:ed ia 
c-ecioo vitll tile •tlao .. loai•• of • .. .io,...c ad, 
io porr.ic:alar, of oaruciaa of C09tVter proar-•. 
1be uauoa i09ol•ecl ia tile dnol•.-•t of tlla ••fr.var• 
procluc:tioa vera nbr11ea• ia Cha fr--rk of a tpocial 
prosr- ("Ar1naoft .. ), wiclt illcludecl tlM c1iac:ua1ioa 
of tll• lepl -tt•n raprclioa co.par.er proar-• • 
protacr.i ... 

(a) Public: uc:tor: 1lla pc:licy r•1ardia1 tho 
pulllie aac:tor & .. 1c:all7 •i .. at: (i) diffuaiaa 
•icrocoa,..t•r• and cli•trillutocl •J•t~ ... •• .. 
alteraati•• to c:aatr•liaad •pplicarioea; 
(ii) .. ,..••iaiaa tile critical iaport••c:• of tlle 
1.afor-tl.on •Jlt• .. and of tlle orpnlutioeal 
fr-ork ia wbic:ll tlle for9er lllould vork; 

• IHolution "4/IS of Soc:rotarla de lncluatria 
ancl Deere• 6S2/16. 

.. 'Iha car• ia uaod vi.th the tan•• attributed by 
rra ... n, Tllo economic• of indu1trial innovation, 
Pn1uin, l971t. 
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(iii) iecrusiaa c..,.titioa -a ,...,liera, ia order 
to ... i .. "°9ioaot aarbt ,..itioaa _. oltcaia better 
pricH ... coaclitiooa for tile State; (iy) euuiq 
lla• •• of tile ,.lie Mctor ..._,. ia oner i:o 
elllluce oatioaal iaclutrial .... 10,...t. Mo4al 
c011traru for lauWar• ad software aquiai.tioll were 
also pr.par .. io or*r to ••uio -r• lloleocn 
tr-aeti.oaa. 

lallia: •• !!!Ort policy for C9!1Ur aofr.vere 

tile e..,.ter aofr.vara policy ---=- lty tile 
Goir-r. ia Dee.-er 19 .. pcwi ... for ciaale vi8claw 
cluraaco of aofr.vore •nlicatioaa iacl .. iq iaa-co 
of iaporr. lie-..... liltoral ar•t of fonip 
uicll-aa for -•ra•ar .... 1.,...c. Die policy am at 
proiricliq a aipific:•t .,...c to •fr.van eaporu. 
for tllia perpoae, eaporr.an -1• ... au-ca to import 
aofr.vare _..r OC:I. vitll • acl ••l- cler.7 of oaly 
60 per ceot. •ar. apiaat aacll imporu tiler• will .,. a 
ll•WJ •aport oltlipci• aacl .. faalten -H H lialtle 
to 1tenf ,..Utiaa. a.cler tile eaiaciq ..... imforu 
of ceruia type• of ••fr.van an au-ca at a lli.per 
Mr.7 of 145 por e..c. 

for my orpaiaatioa Htciaa up•• uport­
oriaat•• aofr.ven coa.-1 ao4 r.,.uirioa iaport of 
laar-.re acl/or aoftvan of e...,..ter/coepar.ar-ltea .. 
ayar.-. foreip •Kil-a• r .. uu-c for aodt iaport 
•11te .. r. tllroap •7 cooltiaatioa of tla• foll-ioa 
optioaa: (a) tllroap tile C-~. (It) tllroop at 
parcieipocioa. (c) foroip em:la-.a ear.itl.-at aa a 
r•••lt of Heaa aaport•. <•> fonis= partic:ipatioo, 
acl (e) aoy ollacr -rce peraiitt .. \7 tla• Dl. 
-.Oru aacler tile aofr.ven eaport ·~ vill 11 ... 
•ofr.voro eaport o•liptioa .,.,.1 to 250 per ceat of 
tile fonip eacla-a• ••cl omclor opi:ioa (a) plaa 
150 ;icr cottt of foraip uicll-ao ,...r otller opr.iooa 
to 1te fulfill•• oirer a poriocl of four ya••· 

JO ,.r ceot of eaceaa ••fr.van eaport earaiop 
... oirer acl •- tile aaport ollliptioa cu be .... 
uae of lty the eaporter for importioa •- comipur.ar 
•:rs~, to fr.ware mul lauclvaro aall'-ayat- a•/or 
...... ciaa laia eaiati•a c...,..ter iaar.allatioaa, ••cl 
office .,.ui,...r. ead c:oa,..r.er aparo paru. lllia 
t.porr. will ..... to It• ai•cl at takia& •P fartller 
eoftvare eaport• ad vill Ito ,,.jeer. to actaal .... r 
c011clir.i .. aacl asport oltlipti011 of 150 per ceot of cif 
•alua of iaporu. Suell eaceaa oaporr. It-fie cu be 
acc-"ar.a• for a perW. of tlaroo yoara. 

to aclclitioe to ciao •ourcoa ••t:ioaocl aboYe, tlae 
&ltlt kok of Iadia will iJE'Wide foraip oacltaap to 
aoftvaro oaportora for i.,.ru. ?lao IXDI laek 
fac:ilitf vill c•rry vitla ir. aa oaport olllipr::ioe of 
lSO ,.r caar:: of tlla foraip aacll•p aaocl for import 
aad tllia aaporr. ollliptioa vill 11 ... to be fulfillocl 
over a perW. of four year•. A ci .. -fr- llaa baaa 
Ht for Cilia purpoae. l'vear::y ,.r cnt of tile 
oltliptioe vill 11••• r::o be fulfilled lty tlle aacl of tll• 
1ec'lllcl J••r, 50 por caat lty tllo ••d of tlM tltircl year 
aacl 100 per coat lty tlla nd of tll• fourtb year. lf 
tlle coapay coocanod faila to •"- aaporr:: ,.rfo~ca 
•• per tlaa oltliptioa, cvice the uaouat falli•a 1llort 
of tlle olllipr::ioe v\11 ba•e to Ito paicl lty it to tile 
lltDI laak in r..,.H bf vay of ,.nalr::y. 

Tiie procedure• for claar .. ca llava It••• 
1iaplifiad. 1ho later-ttiaiatarial C:O..ittaa of tlle 
Depart1aaat of llacrroeic• conatltut•d ia 198' vill 
funcr::ion •• aa effactiva inacr .... ar. for 1ia1l• viaclov 
claar .. c:a ••cl for co-orcllnar::ioe of actioe oe all caa•• 
of toftvara export and eoftvara clovalo,..at. tba 
procedure• for toftvare eaport• tllrou&h larrll 
atation•/•atallita link• llava ltoon furr::llar aiaplifiad 
•• follove: (i) aaporc obli1•tioe vl.ll Ito detor•iaed 
bJ rlla tncar-ttini•tarial Stanclin1 Collaittaa (DISC) o• 
• ca1e-b1-c••• ba•ie, (ii) eocuritf and co....aicar::ion 
arran1a•nt1 vill lta detor•inod by a 1ult-C011a1ittoo of 
tlla DISC, (iii) ••tallite link• can bo utad only for 
100 per cent export acti•i~ia1 and all i•porta 



c-cte• vitla Cilia will M •-.C &cm ._.,, 
(iw) .. clarati• of upon• will IM ... ill a •pacial 
•eclarati• fo~ aotifi .. lty tlle Dl iuc:aa• of Ga r-. 

Softven u:porc:ara will M pamtt" to pay 
c~HW. ta forai.p firm/uacril111tara/ratailan for 
ICIMir •KYic• tcwaru IMldletU,., c:raiaU., 
iastallatioa, aftor-sal• •...-t ia fonip ..nou, 
,tc. Sokvaro uportera will alH It~ por'llittH to Ht 
.. joiat ••tc .. ••/or ..atiaa •••i•i•iu •• 
office• ur ... for effoctiYe p~ti• of t.li-
softv .. pn<IKu _. •erri.c• ia fonip ..au. 

foroip osda-.. co die ost•t of b 5,000 par 
lOO ..-lllolar• of c~tor-nlac.4 traiaiaa ••.ioct to 
a -a.- of U0,000 par,.. will M ..... .-il•l• 
for _, of tile 6tllowiaa .,_... .. : (a) la•tiq 
fonip as .. rta ia -;.cer-relato• .... f~ akoM 
••joct to aorml Hcarity cl-rmca, <•> lt&Jiq of 
c-lllteq fn. allroa• ia a411acatioa tocllealou ia 
ca.patar-nlatn ar .. , _. (c) impnwiq traiaiq 
..,n,...t _. aolacatiaaal aiu • OCOL fw captiYe -· 

ronip coll•watioa rill M ,.-ue• u per 
pnwiwiaaa of n&A. Compoaio• laniac foraip °"laity 
paticipatioa of 40 per c•t •4 bel- will lte •11-' 
to Mwalop •oftwara aqoru. tllaao •itll 6traip 
et11itJ ••• 40 par c•t will lte all-' ta •t .. 
oalJ 100 par ceat -..rc:-orioetool •ita. 

1llo Daparc..t of lloctroaica iat.a to aat ., 
aa [ .. iaa laatitate of tafonatiaa Tada-loa ( lUT) 
ia aada of die foe naioaa of die co•try. 

'Die policy ai• at capt ... iaa a ••n•tial •are 
of tile -r1' -r11et ••• tr• ia co.paten ia 
-pacta to t•c:la tlOO •illi ... ,. lHO, -
50 par -t of •ictt will •• ia •oftwaro. ?lie 
c:cw-t upacta tllat aoftv-. _,_u fna 18olia 
••1' be ia tile roaioo of aa 300 croH witlaia tlllo 
oeJtt a.o ,.. ••• aoU.1 ap fna die ,roa•t lnol of ar_. Ila JO croro to la 40 croro. At pl"a•t Dto •is 
CC11Spmi•, Yi&, Tata Coulllc_,. Senic• (TCS) _,. 
Tau hn.,..Pa ~• (?IL) acco-t for al-It 75 par 
c•t of aoftvare a&poc'te. 111• lilteraliaatioa of 
osporc: poliCJ •h-1• aaaltla •ra ~ia•, 
partic.alarly mo ralotiftlJ' •-llar -· to •tar die 
export •rllat. ?Ila iatbatl"J, hu la_,,or, c~laiaod 
that die aport oltliptioa api.aat uport-rolat .. 
illlpOrta ia too llaYJ. (&coao.ic a .. Political W..klz 
(tlDIAIJ 

11. llClll? rmr.t~TIOS 

UlllDO pulllicati••: 

UCT.4l Tada-1011 Tr••• ... 7 
Tile cll•1i•1 tecllaoloaical •ca•a: 
'Iha cua of Cbe O&CD c-trioa, 
., SallJ VJ•tt 

Microcoer;tar aprlicatioaa ia ackacatioa _. traillill1 
for a ... opug co•tnaa 

111ia raport coacei.aa tha procaadillp of • 
,,.,..i_ oa tlla UH of •r.croco.,.tara for de•alopi•I 
CO•trioa bald io C:..en&Yaca, tlallico, v7 lloro•ar 
1915. tlla ••ti•& val orpais•• ltJ tho loar• oa 
Sciaoco aa4 TocllaololJ for lacarnetioaal D&Yalo,_c 
(IOITlD), Office of lataraac:i ... l Affair•, latioaal 
luoarcll Co•cil (USA) _. •a• co-a,oaaora• lllJ dla 
Ac•"•i• lacioaal de lo .. aiaria (A'ltAC) of Mallico. 
farticip .. ca c ... fr .. Araaatioa, lraail, Cllila, 
Col.,.ia, '-J•, Pakiltaa, P-, Peru, Triai .... ••• 
t••ao, aad Uru1ua1 •• voll •• tllo Uaitod Stataa _. 
Maaico. Papara ,,.trittad dealt witll teacher 
traiaina; aducatl.oaal 1ofcvarc; pri-ry •d 
1acondar, education: 1pacial •"'c•ti.oa; •dY•cad 
aducacioa; and future dawalo,..at•. 
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nae ,..licatioa ia ..,ailole fr .. Vestwiow Pna•, 
lDc., 5500 Caatral A•••• loW.•ar, Colora•o IOlOl, 
11SA < m• o-auJ- 7411-1:> 

iacraue of eroofqcti•ity ia :::tlic adiaioi..atratioa: 
tile l'Ol• of uaf-tL- tadaao OILU 

nae procea•iqa of .. iataraac:i ... 1 -tia1 hal• 
ill o.itar, S-1a1. lr2l J•• 1'16 were ,..1i-.11 ia 
l•• 1917 lltJ tlla later.atioaal O..al.,...c: leHarch 
ea.en < l.D&C), C:-4a. 1lao -ti.ea vu oraaaiaa• Illy 
Dou foi- .,.,,.lo,.aat, a --ao.._•tal orpnizati .. 
_. profeaaioaal uaociatioa witta die co-a..-orsltip 
of tlao GoY-•t of Saaapl, tile GoY-•t of tlao 
USA _. £M 0aita<1 •ti- DoYe1...-1: rroar­
<.-r>. Participaata cam from Ir ... C&to •'hoira, 
toao, IMia, Tm•ia, ZillltalNo, c:aiaea, aaiaa, 
hople' • le ... lic of, Caatral .Uricaa le,.. lie, s.-.., 
£upc, f:nltia, aa -u u s.. .... Fr-. nc, ..,. t11o 
USA. 

._ COlll*toro ... •oftvara packapa fipre 
rr-iaoatlr ia tlMt lat•t liat of _,_tor •U..c:an 
ia tile IK. Altholaall -.an are -re of tlao tllroata 
to their •ility to carl"J oe dleir lt•U.aa if dloir 
co.pater •J8to98 an oat of actioe, ia _, caan 
••fficiat fuM• are ac:ill aot •ies ••• .,,•il•l• to 
p~i4o affaCCi•o COYU. Altll•P ca.pater •ia .. tera 
are ec-. tlM total affact .. a _,_, caa be 
'9Yaatatiq. ...,_. roceat • ....,1.. tllOJ ooto tlaa caae 
earlier mia ,..r of a fire at tit• Opn U.i•eraitJ. 
'Ille -pater _. tlao fil• were ccmpletelJ 4ntro,..t 
at a coat of •- U00,000. Tllo •al• of till• 
prosr- -• ruoarcll data store• oa tlla tapoa •• 
'iau -ra iacalculalllo. lack-., copiH had lt­
ac:on• U. tile - - md wera \•t alao. 
Tolniaioa com•iaa T- O'C:-or flt_. it ao la .... ia1 
-i:car •- Ilia wife ,.t a dliclt• ia tlMt micr--• 
OYm, t•~ it oa - a .. wipa• oat tll-mula of Ilia 
111 .. t jok• atoro• oa Ilia llom cc.pater. 1he c-patar 
... baia1 .... io cl•• prosillitJ to ch• mcr•pa; • 
IIS atadJ Hllaata tllat die .,, .... loakiaa: '"lit• 
- .. cr•to• •• iatoaaa localisa4 forca-fiold wbich 
coal• hP• affactff cha •olta&• oa tho co.pater'• 
•iak• _. oraa .. Ciao data llold oa m-•. A .._ 
ccmpator rr-• • trial to a judp .... -d it to 
writa up hia rulia1 oa 1111a of tha .. faadaota ill a 
llaeroia •-111ia1 c-. lt took aiae lloun 1llll Ito loat 
tha lot vb• Ila praaa4 tlla wroa1 kOJ• l»J accidaat.• 
<riamcial Ti-., 14 llaJ 1917, p. 10) 

!;uardiaa 11au..-•t Sor•icaa, a co.pater 
cooaalcucy, h .. produced •booklet- coataiaia1 
detailn cllecltliata of vllac tile vou1'-lte cooipuur uaar 
..... to k- ... do before •ki•a a choice. Tiie 
lltOOklat tlooa DOI: do _, vitll ltlla aaad to ••lk tlla 
a41Yica of a coeoultaat lllut i.t doH •ll- ciao 
buaia••- to uaua 90!'• accuratalJ wbat outside 
aoica Ito aaada. Tllo co.pater 111..,.r -c be prepared 
to dnota ti- ... offon to the project. "Ona con 
vtaicb llu oot fallaa but llu ia face ria• ii cha coat 
to a ••ll boMliaaa of lllUJi•I the vroa1 c..,utar 
•J•t .. ," tha ltookloc oot••· l••• tll• ••ll••t 
buaiaaH •at •ticul-lJ prepare i.ca napouaa to 

tho cllackliota 1iaca cha 1ucc••• of cha c..,..tar 
project dapn•• oo the .. tail. lac .. placa or 
ioaccurata infor•ticn ca• vaata ti .. aod puah up 
coata. lha lllr•Jlllac detail• • 1i.a-aca10 pro1ra­
l1adi•1 up to tlla iatroductioa of tlla c..,.,car 
''" .. ~ a dafiaitioe of ltlM c .. , .. ,. • oawda, •• 

• C..,..cer DiHatar Cunoott, US Applied 
s,at••· 01-u>-0166, no. 

.. The Saloctioa and l .. l.-ntaciot1 of 
Nicroc .. pucara in cha S..ll to llediu .. 1iaad luain•••· 
A QIS llorld>ooll. 119 ...... US.~. 



uan•-t of tile •n to •icll tt:e •JWt•• _,.14 IM 
pat ...t iu c•t, i4eotifyias Hpplien, initias the• 
to tea•r. e•al•tias tlleir offer• aa4 ..i..iq a 
clloice. lt aniaea tile ... to aUrt by cll-iq the 
software. tile ha~re ia leaa illport-t aa4 vill 
proltallly c- from a •wtrua ••pplier. C:-pater 
b..yera •-1• realiae tllat if tlley are bayiq a 
softvare/laar.,an packap, ltlley vill prottallly 111 .... to •It• c .... ramian. Coate •J be cat by cll-iaa 
•ari- parte of ltlle ayat• from 4iffereot a.,,lien 
b..c tllia will -11 vorlt if tile lll•iaea•- or Ilia 
staff an fairly oapater-litarau. i- coat pinMucu 
•1 ... iaferior en, aaeau or 11a ... poorer tecllaical 
•-..«It ao tile coat •Y vorlt oat lliper ia tile loaa 
ra. 

Splm4i4 iaolati• ia a tlliaa of tile ran for lriti* 
rneiidien 

tile 11:1a-pu of UC c .. ,..ur acince reeearcllera, 
bo1t1a ia ac&Alemi.a a•• ia U.-.try, are iacruaiqly 
ltaintias to larope u die llt Goor-t loeu iaterat. 

To wuia a...,.rt _..r IClle lcopeaa c:o-iaaioa 
laprit •roar-, ll_,,u. llt raearcll sr .. ,. ••• to 
mter iato a coll•cwati .. vitla at i ... t •• cwaraeaa 
,.,.... lf yoa laaYe b- iualar, bllt vaat to c .. tia• 
ia tile fiel.t of artificial iatellipace ruearcll, yea 
-1• do -u to r ... tllia collecti .. of papen. 

'Die collecti• ariau from a c•fermce ia 
llarnillu ia 1916, u• reflects tlae atr•stll aa4 
•i•enity of tlae laropeu ruearcll tr ... iti• ia 
artificial iacellipace. Tiie 1& praa ia fall of 
acc-u of vorlt ia tile US, -4 tile aappoaM tllreat 
,. ... by Japaa, bllt tile &aropeaa tr•iti•, ia .. i.cla 
tile UC *-14 be playia& aa acti•• part, pea 
relati••ly ..... er~. 

tile llarHillu i•fl-• u clear: Proloa, first 
i.,l-•tn ia llaraeillu ia 1972, ia tile •at po,..lar 
iapl-utioe laas-s•, _. tlaera an iapruai•• 
acco•U of a!ltaral laapap ayataaa, •iapoatic 
upert ayata•, learaias ayeu., apaecla recopitioa 
au procaaa coatrol ayau.. 

Particalarly iapruaiYe waa Caailla ScllviH'• 
acco-t of •• iatallipat laapap tutorias ayataa, 
teaclliq C:U- to freacll at.._te, iapl-te4 ia 
Prolas, aa• viltll ...:ll to offer tlloae vialaia& to teach 
fonip laa&•&•• to Easli• atudaau. 

lhe lle4itarraaeaa u • pleuaac place co ai.t oat 
the lritish artificial iatallipaca wiatar. A waraias 
to iat••i• !eprit auitcwu •iaiton to llaraaillaa 
shoald epaalt fr•cll (probably th• t.aasuap of c:o.I). 
(Aftaacaa ia Artificial latallisaaca: CilMI 86 
( Procaa4iap of the 2ail Iataraatioaal C~fermca oa 
Artificial latallia•ce). lo1aa Pasa, 1917. 325 pp. 
l40.) (laYiave4 ia C!!!pUtar Vealtlr, 29 October 1917) 

• • • 
,,.lie doaai.a aoftvara for 4nalo,..nt by 
Dr. Lilian SCiiwar;» 

'?he ... a of coaputan ia 1••nme•1t asnciaa aa4 
uai••r•ity aad aciencific r•••arch iaaticuciona i.a ltll• 
ia•uecrialiaed nacioa• ha• cauaa• • eaormua _,., 
of •oftware to be procluc••· lluch aoftware haa elao 
baaa prepare• by United .. tioae apeci.aliaed a1aaciee, 
by aultilat•r•l ••d bilateral doaor orsaaiaationa, aad 
by iataraacioaal fo•clatioaa. A ~oa•iderallle a_,.., 
of chi• aofcwer• ia ia the pultlic 4omia aa4 h .. 

• Dr. loberc Schwer• i• cha author of •.,,•r•l 
aicroc..,..ter and aoftw•r• book• and arcicl••· end ia 
• aane1a .. nc inforaation •J•C•aa end aicrocoapuc•r• 
conaulcanc i.n Weahin1toa, O.C. 
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poteatial aec .... ry applicatioa.• ia •- ia ... trial 
sector•. lly •public .&o..ia• 1 .... ao.-oomersllip, ... 
lthia refer• to 1of1twan ltlaat i• aot cluaifi .. or 
proprietary. for e11:.mple, tile US .. cioaal Aar ... utice 
....t Space Adai.aietratioa. (llASA) offers -r• tllaa 
l, 100 c ... putar prosr-• tlaroap iu C..puter 
Sofltvare llaaapaaalt ... laforaatioa. c-t•r (CDSlllC). 
COSlllC's i...,..tory of coa.puter prosr-• tllat lane 
baeo ••ppli .. to ••ll b•iauaa, -i•eraitiee aa• 
&••~t ase-cin spaaa a wide r-se of applicati• 
•rua, eacll u c....-ur sraphiu, circair ueip aa• 
en&lJWi•, project -.-c. ••r&Y •JWlt- aaalJWia, 
atractaral ualyeia, heat tr-fer _. eoftvare 
•..,.10,_.c aiu. Farltbermn, a portioa of tile 
a•ailaltle public 4 ... ia eoftvare helpa 1ol•a probl ... 
c- to 4iffereat 1on~1t asaaci•• aad b•iaauu 
... lau ~ vrittea ia prasr-iq lapapa ia aacll 
waya tllat eiacw ao4ificaci... ia rll'fuir-u •Y be 
ace-Ute• vitboult too -ell pro1r-1as effort. 

Tlaia article i• aa atteapc co prOYi• n•elopias 
co .. cria• with iaforaati .. • public 4-ia eoftvare 
potaatially applicable to tlleir ...U ia or•r to 
aiaiaia ltll• r•-'1 .. .io,...c of pros~• alr ... y 
ta•tn ... ia •• ah ... era. (Tlaa Ura "-..elopiq 
c-triae" ia uaa• u a a-raliaatioa eiace tiler• are 
4iffer•lt 1-ela of eoplliaticatioa ia tlaa ua aa• 
4cYalo,..at of aoftvare vitlaia •• -a c-tri••·) 
The article 4-• aot atteapt ta pr.Ula aa elllla .. ti•• 
i<lntificatioa •• 4ucripti .. of ell ltlla panoaal 
coepacar-bu• eo4eh aa• software tllat coal• be of 
••• to firaa aa•lor iaatitaci .. a. lor lloe• it aH•H 
tile relati•• etr•sltha ...t .......... of ltlla •oftvare 
AYailaltle. 

The •jor beaefi.u of obtaiaiaa public d ... ia 
software for oqaaiutioa• mil fine ia •nalopia1 
c-triee are: ( l) each proar-• caa broa•• tlaeir 
accua to a •ariety aad 11.-er of 10ftvara raeourcee; 
(2) ow•rall coeu, tim au use of pan-•l raoarc•a 
for software acquuitioa aad/or rle•elo,...t aay be 
re41uced; (]) coa.putar prasra- 1ourca co4aa aay be 
obtaia .. to •tady prasr- capabilitiH aa• to aodify 
or amaace •ucla praar-• aa ••ola4; aa4 
<•> aluraati•• eoftvare choice• caa be co.pared 
befcwa aCliuiria& ••few •nelopia1 software. 

Deepita Cline potaacial b•afiu, •••alopia1 
co•cry firaa aa• ors•isaci ... MJ fiU 1erioua 
probl.- ia ecquiria& aa• ao4ifyias public tloeaia 
eoftvare ia ltlla loa& term. ,..lie .... ia eofcware ie 
a aiuure of 1-• prasr-• aa• b .. , ol• a•• aev, 
... ful aa• 4iHppoiatiq. Keay po4 p .. lic domia 
•oftware proar-• are poorly •oc-u•, vhicla 
reacricce their .... to -•tly ••perinea• ... •r• ..tlo 
caa quickly leara to UH th- correctly. S­
pra1r-• c- witll ao varraaciu or c ... t ... r 
•upport. The q,..lity of tile 1oftware aa• tile 
,..aful•••• of tlaa software output caa wary 
coaeidanbly. leeulu froa •oftware aa41 •4ah aay 
aoc euily be iacerpn1ta4' or •J require 
intarprecacion aad adjueceeat by ao-calla4 aapart• • 
Software aay not eaeily ba a .. ptabla to a Yariaty of 
co•tri••· llaay producer• of .. dif ie4 eofcv•r• 
•J•ta .. (ia both induacrialiaa4 aa4 .... alopin& 
co .. crieal haY• h .. to deal witla l•r&• and co1cly 
chaasa• ia ltll• fuactioniaa of proar-•· S- fir• 
ai1ht aot have 1ufficieat ra•ourc•• to cower cha•• 
co•t• aad aleo becoaa inol••• ia tlaa 4ne10,...1t of 
ocher acci•itia•, •uch a• ••r•icin1 ..... rkati•&· 
the ba•ic poiat ia that aachuai.a .. for acquiria1 
end/or modifyin1 ••i•ti.a& public d ... in 1oftvare 
ahould be c .. par•d with aoae da&r•• of r•ali••· 

At the outaec, ic ia uaaful co prOYida • fav 
dafi.ai.tioa• a .. co differenciet• •-1 typaa of 
proar-• available i.n cha public doaein. ''Sofcvare" 
.. an• ell pro1r• ... • an• rouci.naa ..... co extend cha 
capebilici.ea of coapucer•, H diacincc froa "hardware" 
or "fir-are". "Model•" are •ofcvar• ueed either co 
explore broad, open•endad prolll ... invol•in1 • 



eipific•t de&TH of qualitativw jllllp_.t (called 
"lle•iatic •cleh•), or •atioritlmic modele• •ploJed 
*• factor• ceatral co tile prolll- of coecera ara 
-c11 q-titati·r. md tile nlati-allipe •-s 
factora caa be ar:praaaed ia arithmetic or al19braic 
f... •1,,ailable aoftvce• -- 1oftvua accaaai.ble 
to otlaer comcria1 Couuicl• of the U.icecl Statu). la 
•- i••taaca1, computer proar-• -Y ba rntricted 
to ._.tic cliatrifttiOll •cl - for a particoalc 
periM of ti•· TIM co1t of tlaaaa ... lie •-i• 
aoftwara prasr-a raae froa aotlaill& to a .. eral 
tll-eacl US clollar1, tlaOllp ••t oft•• tile, -y coat a 
-U.al -t to cower di.Utt• ad cloc-t 
r .. ~tiOll espeaan. "'Slaarewue• i• COPJri&btad 
eoftwan far •icll tile -•r frffly 1i• .. peraiHioa 
to cow. b•t witla tile raq•at tllat tll• aati1fiecl uere 
••• a COllttilMati- far -iataa-ca of t:lle pro1r-
&1 ... u aa to racei•• aocice1 of •pclatea. 

lt u mport-t to diffaraatiete Mltveea tw 
lffe• of ,..lie "-ia eoftwua. !be firat lft•rally 
laaa mo f-1 clucri.boti011 ~el• •• ia circalate4 
-1 a 111rprieiasly ... n-orpaiari aetvark of 
•tll•iaatic -pater •er• tlaroup coapater •er 
srooape -" electr•ic ltDlletia boar•. ?lau type of 
software ii part of a laa1 ttaAlitiOll from die ti- of 
tlae fint •iafr- C09P'tten, •• ruo.rcefial people 
vnote prosr- co 101 ... puticlllar proltl- md to 
alaw off tlleir proar-.iq 1kill1. So.. 10.rcaa for 
tllu type of aofr.vue cu Ml f-cl ia die •ot1aer 
IOlllfCH" MCtioa of tlaia article. 

?lae aacoacl ty,. of public domia nftvan -
referred to ia tile follwiD1 aectiou - ia certaialy 
leH 1ua- tla- t:lle f-r. lt ii clnelopecl ad mde 
.,,ailale vitll faadia1 froa iateraatioaal .... 10,...t 
a1eaciaa, l"-tal apaciea ad rueardl 
iaatitate•· ni... proar-• are -11 • r ... racl 
foe ••mttal to aaeacin foll-iD& •at aui&aH.aea 
cla1ipecl to •conqe ma da•elo,..at of a "1oftvara 
peckaae• tlaat ia coaplete, well orpaind and "ready 
to aae" ia me public ucl pri••te 1ectora. tlail ••aa 
tllat tlaa aoftvare paellas• vill basically coaeilt of 
tile comiplata proar- 1ource code ia •claiae ruclabla 
f-. 111pportia1 doc-tatiOll tllat pruatl • fall 
•SJl ... tioa of tb• proar-.. capabiliti•• sad tile 
-· ia •icll die proar- aclai .... its objecti­
ad aay adcliti-•l iafor.tioa as •rited •Ilda as 
•-ple iapac, output ad data fila1. lt aleo ••• 
tlaat tile 1oftvare bu beea claackad out aad •••1-ted 
to Hrify tlM c-platau1 ad operatioa of tha 
prnar-, aupportia1 doc-atatioa •cl 111itallility of 
tlaa peckap for diH-iutioa. 

latarutiaaal dewaloe!!t •1ncia1 

la the procn1 of vorkia& to pr-ta Cha 1ocial 
aad ecoaClllic da••lopmaat of tlaeir •••r couatriaa, 
tbrovp loaa opantioa1 md taclaaical a11 iltanca, 
iataraati01tal fiaucia1 1acl de••lo,...c ia1titucioaa 
1ucb .. tlla Aai- Dndo,...t lallk, tha later-Americ• 
Dnelop.aat kllk ( UDI), tha llorld laalil, the food ad 
Acriculture Orsaaisatioa and tba Uaited .. tioaa 
lacl•trial DeHlo,...t Orpniutioa (OlllDO) - to oa• 
jun 1 fev - llave producacl both paeral ead 
Hctor-apecific 1oftvar1 eacl •••11 Chat operate 
••tly oa penOll•l coeputen. 

for laatnce, tlla Project Aaalr• i• DepertMnt of 
the IADI off•n iu •••n cha foll-ia& eodah, 
•-1 odlara 1 "Ill>lllllOD", llbich 1•anta1 fiaucial 
projeccioaa for • iadu1crial co.,1ny or project o•ar 
a 10-,ear period; ... Ill.AL IOAD KOOCL", which •imullCH 
cha acoaClllic coaca aacl l•eaaflta 1uociated vi.th road 
pTojecta provlclin1 1cca•• to rural area• or , .. 11 
Yill1 .. a; and "'SlllOO". a financial projeccioa• •dal 
for public Hrvic1 iaacitutiona (c-uaic1Clon1, 
•nar&Y and •anitary en1inaarin&) for a pariod of 10 
1aan. Many of thHa pro1ra-• co• in ln1li1b Mid 
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Sp.aaiah md operate ia popular eaYir-ata like lDtus 
1-2-3 aad ciUSl IU. (For further iafor.ti- about 
thne aad other •ofcvare packapa ia tllie article 1.ae 
Appea4ill l.) 

Use of -4ah aod aoftvare ia tile br111cler coatast 
of plan.nia& md ciecilioa-..kia1 i1 raceivia1 iacrauect 
attaa.tioa ia tile llorld laalt. Oae •<lal for 
educatioaal pl-ia& ia 4..,.1opia1 comatriea - tile 
'°gcooomu ia Curricula Choice (&CC) lloclel" - ia 1111ed 
to teat daa effecta of dlaa&ias policiff, •·I•, addia& 
c:ounff to curricula or iacrusiaa taaclaer aalaria1. 
?lau si-1atioa -del ell- the aer to atlllly •arioae 
alteraati•a capital and racurreat co•ta scaaarioa 
crutad - the buia of a c•rical- prosr-. tlbich 
caa also aerT• to facilitate policy dialoau•· 

To -t the a .. dl of hip_, authoritiH, 
particularly ia clnelopia1 comtri••, tile lank baa 
denlope4 a "Bipvay Deaip aad Maiacaaaaca llociel 
(lllt-111)" [or eYaluatia& policie1, staaclarcla and 
prosra- of toad cClll&tractioa aad •iat-ca. the 
80clel aimalatas total life-cycle cooditioaa aod coeta 
aad proiridaa ecoaoaic decilioa criteria for .ultipla 
road dHip aacl .. iataa-c• altaraatbaa for 
iacli•idual road liaka or for ao •tire aatvork of 
pa•n or •paYed roada. tlaa uaar of tlaia -a1 caa 
•••rda for tit• beat alteraatin, by wy of cliecomacacl 
total co1t, rata• of ratara, aet praa•t •al•a or 
firat-yaar beaafit1. 

IHluati- aad 80aitoria1 trade aacl iaduatrill 
iacmti••• haa Mic- m iaportaat coacem of -y 
pnr-at apaciH ia cie••lopia1 co1111tria1. "SillTIA, 
Software for lllcluatrial, Tracie md IaceatiYe Aaalyai1" 
i• 1 packa&a cleaipaecl to help aaaly1e pattaraa of 
cuet- clutiu aad quaacitati•e rutrictioaa ia a 
c-try. It can ba uaecl to prOYide a srate-tic 
c1 .. criptioa of tile -iaal protectioa r .. ultiaa fr-
o fficill tariff1 aacl otlaar import clatia1. It can alao 
ba aaed to ai.,late cliff•r•t -U.al protectioa 
1tr1etar .. by •ll-iD1 uHra to •k• differaat 
aaa-pti-• about refora acaaarioa Ci.a., tariff 
claaap1 vitla or without 1 da•alaatioa), import 
elaaticitiaa mcl/or the effecta of quaatitatiq 
raatricciooa oa price claaapa. 

Another llor ld kak .. •eloped 1oftvera packap , 
called ..,.llA%All", i• a proar- for llnard u1ua-t 
of iaclutltrial facilitiH to prnaat foatare lhopal-type 
accid .. u. A packs&• of teo proar-• for 
c:o.,utar-aided pl-iaa eacl cle1ip of c:o1c-effactin 
vat.er aupply ad vaata cli1po1al 1yeca .. ha• b ... 
prepared joiatly with tlaa Uaicacl latioaa Dcnlo,..at 
Proar-. The pro1ra ... 1 help claaipare aacl plaoaer• 
idaatify lu1t-co1t eolutioaa aacl to •iraai•• colt 
iaplicationa of alcaraati•• deaip11 parforaia1 • 
•ariaty of tHkl iacluclia& cbe cle1ip of piped vater 
clier.ribucioa aetvorlil•, cha cla1ip1 of eevap collectioa 
171ca .. , 1tati1tical aaaly1i1, .. th ... tic:al 
optiaiaatioa eocl fiaaac:ial ecraaaiaa. 

UlllDO bu da•alopad cvo eoftvara paclilapa for 
iDYe•t-t pr-tioa applic:atioa1. "CXllfl&, th• 
Computar Modal for f1&aibilit1 Aaal1•ia aad 
laportin1", i• paraoaal c-putar-ba1ed ncl da1isaad 
for pra-in• .. Cllaat 1tuclia1 or coatrect naaotiation1. 
"l'ROSPI•, Project Profile Scre .. ia1 aacl Pre-Appr1iaal 
Infor•tion Sy•te•", ii th• ••coad pack1p and ii 
cla•i&Jled to apead the fl- of incluatri•I iavaataant 
fuacla into d1valopin1 countri... PIOSPl• raporu era 
avail1bla in la1liah and Preach. 

Kicroco.,utar• encl "appropriate" aofcv1ra are 
ba1inain1 c~ ba .... in pri•ary health-care pro1r•-• 
in davelopin1 countri••· So- of the 1ofcvara ia 
1pplicabla to cera proviclan ac clM "front line" of 
prillary haalch care (PltC) pro1r .... 1 - 1uch a• cha 
Pin Aaiaric1n Health Oraaniaation'• "Priaary !ya Cara 
Conaultacl.on Proar•", which pr0Yicle1 co111ulcatioa to 
health worker• oa prl.•ary traataant of probL•• of cha 



eye. Other softvan c• usiat ....a1en st the 
district or central lcwels of NC, such u the 
As• Iba 'oundation'• prosr- Hiplluuin1 inte1rated 
•t•rnal - child health HrYiCH· 

tile •tional Tecluaical laf-tion Senice (ITIS) 
in the US Department of C-rce is respouible for 
all fmctiona r.iati.a& to tile acqaiaition, .: ... 10,...t 
ad -rutiq of c...,.ter products. n.ee 
respaasibiliti .. iaclade ideatifyia1 Dd acquiria1 
•cbinrreaclable dna files cruted for tile 
Cowe~t, creatios cmlt09iaed peclta1•• of 
infor•tioa ad of coarH prowidiq public ecceH to 
-.. tbm 1,500 data baa•• •d ower 1,600 software 
proer-•. l1le prosr-• co•er a vicle •ariety of 
subject areaa such u -•rar. tr-portatioa. 
eaYir-atal pollution aad control, iadaac:rial aad 
•cb•ic•l -1illeerills, biolo1ical aad •dical 
sciences and carto1raplay. ?be llTlS Software Center 
collection iaclades prosr- fRll tile •tional 
laer11 Software Cater, vlaicb u tile US Depertmeot of 
laeqy'• software eJtcbap •d inf-tiae c-tn. 

Aa -ti-d lbowe, tile coapater pTO&r­
d•••loped for IASA projects are diatributed by 
COSMIC. Source code ie prowiolad for ucb prosr- -
pro1r- capabilities can be 1tadied aad 
-4ificatiou or •••c-tl ••· Prosr­
cloc-ntatioa ia aho a•aileble Hparately for 
rnievi.a& capabilities ill detail. l1le clo-tatioa 
iaclade1 uaer inatructiou and • cletailed deacripcion 
of the equaciou Hbed aaol tbe teclmiqae1 UMtl to 
aobe th-. One proar-, the "Standard 
Aansilly-Liae ll•ufacturiaa ladmtry Si-lation 
(SMtlS)" proar-, vaa ori1inally de•eloped to mclel 
a hypothetical OS iadmtry 'llllich -ufacr11res silicon 
Hlar mclulu for uae in electricity aeaeratioa, the 
SMIIS prosr- bu n- b- pneralisu to the eJttent 
that it thould be useful for 1i-latin1 -y cliff•r-t 
production-line .. oufacturill1 induatrie1 aocl 
coapaoiea. Prosr._ cliac:ributed throuah CDSlltC s:e 
uaually reatrictecl to clo91tic diatrib~tioa and use 
for a period of at l ... t - year. So.a prosr•­
vitb implied ailitary or 1trate1ic applicatioaa and 
illduatrial appticatioaa in adYanced or hiply 
ca.patitiH field• caa be rutricted to clomatic uae 
for lonaer period1. 

Other aourc .. 

A coaputerisecl project aoalyaia pro1ra­
"<Xltl'IAll" haa ban cle•eloped by the !aat-Weat Center 
ancl the Ohio Stat• Uai•eraity to aid planners ill 
aa••••ia1 and co.,arina project1. The proar­
offera fiaaacial .. d ecoaoeic 811alyaia capabilities, 
deci1ioa criteru optiou 1uch u co1t effectiYeaeH, 
b-fit-coet rat{oa, iatemal rate of retura and 
an1iti•ity aaalyaa1, 1uch a1 iaflatioa rat••• acali .. 
factor• on project co1t1 aacl beaefita. It1 atrn1th 
.. a plaaaia1 tool lie1 ill it• 8bility to incorporate 
.onetised 1ocial velfara i.,.ct1 into tba analy1i• - a 
penpacti•• oftea iporad ia fiaaacial analy•i.a 
proar-•· 

A lov-eo1t aoftvara project is uacler vay at the 
Social D•••lopaent Canter to provide or1aniaation1 in 
d .. alopina countriaa vith a coapleta •et of aoftvare 
vith aood clocuMfttatioa. the project i• r .. ievin1 all 
of the awailable public domain aad 1haravare 
pro1r•-• avail8ble froa electronic bullttin board• 
and 1peciali1ad diatributor1 aad chooain& one be1t 
pro1ra .. to ba part of four ••t• of packaa•• for 
office uaa, r•••arch, 1tatiatic1 and utilities 
(includin& , .. 11 calculatioaa, file kaapin1, writin1 
nota1, 1chadulin1 appoint11enta, ate.). For cJUtapla, 
the office packa&• vill coatain th• follovin1 1anaric 
applicationa; vord procaa1or, apraad1haet, 1raphica, 

• 6l -

data bue •aapr, fora pnerator aad key 
reclefillit.ioa. Traaalatioaa iato Spanish aaol French 
vill be a•ailable. 

lelaud literature 

There ia so ...ch public do.aia software for 
•irtaally .. ery braad of personal coaput.er 
-afact•red that it i• oftea diffic•lt t.o k- vhere 
to basin • aeardl for specific i~. 'Dail luc 
aection prowide• curr-t aource• of publiahe4 
iaf-tioa, 'llllida for tbe -t. part contain pdllic 
._.ia prosr-•. 

llanaaiaf a aat.ioa; The aoftvare source book ia a 
rniw of aotvan for apphcauoa t.o a vLlie raqe of 
aat.i .. al a~niatratioa and ~ .. ••t acti•iti••· 
'Dae book iacludea aoftvare aad •dale addru•ed to 
iH•• of coacera at a ainiate:-ial lnel that are 
relati•ely loaa-tera ill perapectift, policy-ori.-te4 
aad applicable to -y co•triaa. llulti-aector ad 
1lobal mdela mdelina lanauap• and aoftvare for 
rural de•elo,_at.; eaer11; vater; •ariculture; 
forests; populatioa; eawir-t and ecolOIJ; 
tr-portation and 1ecurit.y ar• iacladed. 

The Guida to Soft.var• for DeYelorin1 Couatriea 
b .. b- prepared lly iii. lte Hlecuou are liL•Llied 
iato four •jor fielu; asriculture, economic an• 
Hcial; illfrut.rvct.ure aDll pbJlical, •d 
adaiaiat.ration. Aa ld•iaory lloard 1cr-ed 
aub9ia1ioaa of b•drau of pros~ in 198'o baaed oa 
th• utility of tb• proar- to aupport cl•••lo,..nt. 
project•, prowea perf- ia - or -r• dewelopiaa 
co•triea and availability frn of char .. or at 
-iaal coat. 

nae CC!!PQt.•u ill Id id aa• DeYeloent. 
llevalet.ter prowide1 iatoratioa about 1oft.vare far 
diaaater -•ae-at, re1poaae aad preparedau•. 
Emerseac1 aaaaa-t relate• aoft.vare ia nailable 
apecifically for -rpacy plaoaia1, ••-t -aar••t, 
nao•rc• -.1-t and admiaiat.rat.ioa of ralia 
pan-el. 

Thia article barely acratcha the aurfaca of 
public domill 1oftvare. lt ead• by -tioaina two 
&•••rally relUble diat.ributor1 of cataloau•• aad of 
aoft.vare - Public lraDll Soft.var• aad Public Doaaia 
Software Iatereat Croup - •o uch offer •re tban 
1,000 pro1r•-•• iacludia1 vord procn1iaa, 
c-icatiou, 1raplaica, apraubata, buaioaa 
accouatiaa, •th aad atat.iatica, proar•-ia1 
laapapa, utilitiaa and aa••· 1f all tbia •- too 
aood to ba true, the diatributora hutea to add that 
they clo not 1uar811te• that aay particular proar­
foll0"9 ao1a1d buaill••• practice•· 

APf!llDll l. COWTACf ADDHSSIS 

CutTeot 1ourca1 of iafor•tioa are prOYided ia 
thia aectioa for the 1oftvara packaa•• 811d related 
litaratura •ntioaed abo••· 

Intaraatioaal Dewelop!!nt A&enci•• 

The WI 

Project Aaaly1i• Depart11ent, Support Ser•icH 
Unit, Inter-American Dewelo,..at lank, 1300 llav York 
Avenue, •.w., Waahin1ton, D.C. 20577, DIA for 
UDUSMOD, IUIAL IOAD KODIL, SllOD, aad other available 
aoftvara packapa. 

The World knk 

Econoaic Development In1titut1, !ducation 
Diwiaion, Th• World lank, 1818 H ScrHt N.W., 
Waahin1ton, D.C. lQl.33, USA for the ICC Kodal; 



ta.t•trr n..r.10,...t Di•iaioa, tndutry mol !aeru 
Depu~ for die s:orru pacllqe; Pnject 1taaa1er. 
UllDP la~rrqi«MYl Project DIT/ll/Olo7, Watar •d Urban 
0-.lo,_t Tacbaoloo llllit, for llicrecoapoatu 
Proan- for r.pr-41 Pl-ia& aDd Duip of lfatar 
s...,ly aa4 llaata Di•poaal Syat-; tr-por~ti-
0-.lo,_.t Dbiai- for th• --lll llodal; mcl 
tacllaica Iater•tioaal, 4-atoa •-•· 7/12 Tuiatoclt 
5'1un, i-.t- lfCUI 'Jl.t, Eaal_. foe WUZAll. 

reuillility Stuclin S.cti-, Di•iai• of 
l .... trial Oparati-. •i- latucatiOla&l c-tra, 
P.O. loa JOO, A-1400 Yi-, Aaetria for ClllfAa md 
NaSfU. 

,_ AM:ricaa Beal th OrJ•iaati-

P• "-rica• Bealtb Orpaiuti-, Opthal-loo 
Dapartmeat, 525 23rd Str .. t, 1,..,., lfubio&Co•, D.C., 
2003 7 USA foe tbe Primary lye Cara C:-.111.tati-
Pnsr-· 
Ae Ila• PCM8MtiOD 

P.O. los 435, 1111 c:.....-a 6, Switaarlaad for tba 
C-ity laaltb hoar-. ilao aa fen: tbe leport 
of tba VorUllop oa Kaaa...,.t laforatioa S,•tw ia 
Pri_,. •altb C.a, '*icb c•taiaa illf-tioa llloac 
otber pUlic 4-ia aoftvara for prmry bultb care 
prvar-· 

US Padaral Ageaci .. 

US Depar~t of C-rce, •tiaaal tacbaical 
lafor9atioa S.nice, Databua S.nicca Di•iaioa, 
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5125 Port loyal load, Sprin&fial4, • 22161, USA for 
lltlS software collectioa. 

COSltlC, tha lhli•euity of Georaia, Collputar 
Learaia& ....... , Athea•, CA 30602, USA. 

OCbar sourc1H 

tbe Obio State Uai•er•ity, o.,.rmaat of 
Aaricalt11r11l lcoaomc• uad l11ral Socioloa. loo• 226, 
A&ricultval W.iaiatratiOll 1141 •• 2120 Fyffe load, 
Col.i.u, OB, O::lO USA for CQIPUll. 

Social 0..alopaeat Caatra, Kicrocoapat•r• for 
Social Dftalora-t, llll lut 60tb :>trut, loo• 476, 
Cbicap, D. 60637, USA for tba foe Hta of packap• 
for office aa, ruurcb, etati•tica, aad 11tiliti••. 

lalated literature 

Global Stacli .. Ceatar, 1611 I. Eeat Street, 
S..it• 600, Arli.aatoa, a 22209, USA for 11aa&1ill1 a 
llati-: tba Softvara Sourcaltook. 

C-icatiou ad Eataraal Proar- llaaapr, 
181 Ar .. Soutb, 190, •-e atarl• de Gaulla, 
92523 llauilly sar Seine, Fr•ca for tbe Guida to 
Softvan for O..elopiq CoUlltriu. 

C..,...tan ia lelief and DaYelopaut, 
106 Puk lod, a-pboroup, taic~., L&ll 21111, Uiaited 
lti•llloa for lavaletter. 

~lie lr-d Softvare, P.O. lox Sl315, 
IDdi-polia, DI 46251 USA; aod/or Public DoaaiD 
Softvare Iatatfft Group, 410 l. Saban, Laa Vapa, 
llV 19104, USA for c.atalopff of public d-io Hftvara. 



T 

• 

- 65 -

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

(Code 502) 
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

Price List for Advertisements in the Publication 

Microelectronics Monitor 
General Provisions 

1. UNIDO activities in the field of advertising are non-profit-making and are carried out to 
cover the cost of preparing, publishing and mailing its publications, which are sent to 
readers all over the world free of charge. 

2. Requests for placing advertisements in the UNIDO Microelectronics Monitor should be 
made in writing. They should be accompanied by a layout. illustrations and a text 
containing all necessary information. 

3. Advertisements are printed in black and white and in English only. 

4. UNIDO resen.es the right to reject advertisements without giving reasons, to suggest 
amendments or to hold advertisements if space is not available. 

5. UNIDO cannot guarantee to print advertisements on specific pages of the Monitor. 
P£ge proofs will not be provided to advertisers. 

6. Payment of invoices is due immediately after receipt and should be made within 30 
days in United States dollars or Austrian schillings to the UNIDO bank account (see 
below) or to the Treasurer. U!\1100, Vienna International Centre, P.O. Box 300. A-1400 
Vienna, Austria (telegrams: UNIDO Vienna Austria: telex: 135612). Upon payment, 
please advise the Head, Development and Transfer of Technology Division, at the same 
address. 

Bank accounts 

For dollar payments: 

"UNIDO dollar account" No. 29-05115 
Creditanstalt Bankverein 
Schottengasse 6, A-10l0 Vienna. Austria 

"IJNIDO general account" No. 949-2-416434 
The Chase Manhattan Bank 
International Agencies Banking 
~80 Madison Avenue. New York, New York 10017 
United States of America 

Prices 

Full page (255 mm)( 178 mm) 

For schilling payments: 

"UNIDO schilling account" No. 29-05107 
Creditanstalt Bankverein 
Schottengasse 6, A-1010 Vienna, Austria 

Pr•c•s in Austrian schill,,,gs (ASJ 
(01 •qu;.,•l•nl in USSJ 

'h page (125 mm)( 178 mm or 255 mm)( 86 mm) 

'!. (178 mm )( 60 mm or 125 mm )( 86 mm) 

AS 5,000 

AS3,700 

AS2,500 

The price for th~ publication of announcements of up to five lines under the rubric 
"Resources available" is AS 1,000. The text is subject to editing. 




