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I. NftWS ANn KVJOn'S 

A fp,1o;;lt1i I it1• !'ltll·i~·. un.·t.~rvr lttPn t•y .1 tp.'tot r-f 
SIJS l"J.0.000 l"o\o' th~ r...._-.1,,·prum.,.nt r.( M.-a1·.,u. h.1~ hea.Pf'l 

~t.11rt~·i (\0 tt"le- .ie:i.lr.t~lllty or ..... t,,,t-.li'."Jhlr:q •• 
rese~rch aind tr~i~i11q rPntre in M~r-<lll to hPlp 
c!PvPlop rom.pntf!l'r !lottvair• ft'r tfPVPl()rir.rt .~c-unt r ~e-... 

ThP pr.-.;;.'l~.11 hA~ heen en•tnr ~~·1 t•y t hP 
GovernmPr?t or thP l'eoplP'5 RPputll :'-· o( Chin.1. ThP 

l:OvPrnmPnt .-.r il"')ftU')iitl l~ villinq tn ,-o-opPrAte in 

e'!'Jt.lhl i'hin'} thP .-pntre. 

The centre W()Ul<! h~lp to di~-::pminate 
ir.!orm.1t i•Hl .lh•'llt thP pntf'nt i.11 heriiPt it~ of 

n)r.1r.11 t er~ in m•1 x i rti i z 1 nq 50.- l n -p1-00•"'lm i • w~ 1 ~Are in 
devetopiihJ rY't1nt r ie~ Anci nffer snftv.:tre p.l•:kt1QP5 ;end 
AtiplirAti•H• !IJ!l'Pm"1 'Ji"Are1 l•"l thPir nee<i~. lt W•."tulf'i 
.1:l5n cffer tro1ininq ln sc!tw.itre 1!evplnptnPnt ~ethod5, 
partlc11l~rly to tPchnical pPr5onnei tn the user 

r,....,1ntriP5. (Sru;rre: ~~-c;_~~.~~w~le~l~!· ;(J). 
Septenher 1989) 

With thP prni ifPrfltt inn of 1~omputer'."\ ""'' 
C')llt('Ul~r d.1ta. Pveryone h.-.s hecome cnn•_·ernerl. rlbout 
se1·ur tty - the 5ei-ur ity of cirlt-' whi1·h ne .. rt5 to he 
pre-servP•i from ar1:i'1iflnt.1l <tis.-:ln5ur•. mAtiifi1:at ion. 
c1e5t rur-t ion 0r ciel.lj", antt the 5.tfety of the 
<:-ol lert i0n. m.1nlpulAt ion rlnf'l di~trit.ut lr1n of the 
drltrl AS ~nform1tl11n. 

Cnmputer serur lty ls a 5en5it ive i5sue for 
ldrqe or9aniz.1t ions Governtnents an.J husinP5-;,•s. 
Ir the lnte•1r lty ot the c0111p11tPr systen1 Is open to 
malicious attacks, p11hllc confidence viii he 
threatPned. A~cordlnq to an ~rtlclP hy 
Rohe rt II. CourtnPy. Jr. In !n_!9~.1U'?r> _ _!-ge, se•·ur lty 
Is a pPnple problem and P•ployee security avaren~ss 
proqr.llNft .. S P"Y ort. Wlth'lut employeP support. 
a·~r:ortilnq tn ("ourtnPy. S4!cur lty pro'}r.1:mmes C''1nn0t be 
su-:cessfu l. 

Th• IJnlteti States r.overnment. re.,r>qnlzinq th .. t 
existlnq rrlmin.1:1 1'1W9 wer• lns1ttficlent tn .. ~~rP~s 
th@> prohlf'm, o( rompnter crlm~. Pno1rt•d the ic-.tnputer 
Fr,.u<l .rnd Ahu•e A.-t or l?A~ to Improve th" 
Gov#!'rutnP.rit's response to roffl_)ut•r r,rim4!. This law 
focu5f.!5 fer"htr&l r.r \lftlnal ph'l9erut lt')nS lln tho5• whr,5~ 
C"lnrl:urt shnws 11 r:lPo1t lntll!'nt to •nt~r. without 
prop., uthor l:ut Inn. comput11r f I l11s or •fat" 
h"lonqlnq I'> others. R•<Cent ly (In July l'l89) " 
federal qr.lnd jury matie Its first chMqe untier this 
nev J,;aw. 

Th .. Hnl•eti N .. t lf>ns syst""'· I lk11 ""Y ,,rhu 
or'}.1nl ;:.H lon, ls 111•0 vuln•rahle tn thr•.tt s tn 

C()t'npllt'!r s"curlty .. The Cl")ntrol """ "'"""fJPment of 
romputer sPnirlt.y c11n help ti; ott111t thrflllt5. Tl\e 
Atiminl•tratlv" Cf>IMlltt<Pfl dn f°'l .-,rdln11tlnn (A('I") .. nd 
the extern11I autiltnrs h11ve 11<ltire1s11ti th" prchll!'" i;f 
s&curlty In the llnlt&d N~tli;ns and h~ve ld,.ntlfl11ti 
vulnerahle 11reas which 5h'lulti b11 ••~mined more 
r.lo5ely. At Its tlttl\ 5es51nn, Arr:1s viii 11150 
discuss the prnh)Pms "' cnmputer s"'.-'" lty, Th• 
p"per (Af"CIS 89/021) hetnr• Af"CIS rec°'""""nd~ th<P 
e,t,.h! lshment ot " terhnlc11l P"""I to ronslti•r th• 
hrn .. tt spprtr11rft nt C()fftf')tJt•r ••i.:11tlty ls~u-~, An~ "'"k• 
rttr.l')IM\Pnir1At Ions nn ,.,., t>rtilnAtPtl ~A5or•5 tn Mttf't thP 
spec It le n"eds of th., Jin It ett Nat Inns sylt e ... 

"'h• stttp'.'t nere99.iry to •nsur• rt")fttput~r !_.rur lty 
clo not n.,r1tss11r I ly lnvnlv• the e•p.,ndltur., of l.uq11 
sums nt 1110ney hut th• co•t• ot any pArtlcul"' thrPAt 
ttn n1to<t tO he •st 1~11te<t. Ci;ncert•d Ar.tl'ln .lntt 
col l11ct Ive 11pprnAches to the pr'lhl•"'• of '""'f>ut.r 

11@'1·ur it y ll'l·'V he th .. hP'!t till!'5pon'5~ tr. th., prnhlf'"fll~. 

($'lt1'•"P: Intf'rnatl<>'!Al ll•ral.J_Trlbune. 11 .July l"Utqi: 
_ln~c~rm.1l lt>n ~ge, V"nl. 11. Nn. J, Apr 11 l'lAll: 
AC<'.' l'lllll 'Ff4.:R. 1~. 2 Sf'pt.,.•hPr 1'>981 At.;<.;IS 99 '1121) 

Africa and the Unite~ Nat Inns: the Hid Term 
13~vle-.: ~f thf' yn~t~d f:'at_!o~~-r!~9r.1mmll!"_C?f Ar~i9_n_or_t 
Arr b:-a i"I th,. t lt 1 .. nf An lnf•'H"'Alt inn k I! vhl,·h h.11~ 

j115 t hef':i pt1b I l shr<! h; the N<1n r.nvrr nflNl'ot .t l t .. l Al ~1-.n 
SPn.rieP (Nf;J.S.'<;eneva). The kit cnntl:in~ inf("t.r•.1tion 
C'n thP 5lt11.1t ir,n ln Africa. anti in1iqhts into the 
intern~t lnn.-.I dlolloquiP on th'!' suhje1::-t: it al'5o 
l\1qhl iq'l!" .l munher C>t dlffpr lnq pPr,.pert ives on 
Afr icc'ln reco•.:Pr;· and de·Jelo~ent. 

Th• Ur.itPrl Nitt inns Proqr.lll'WDP of Art if)n for 
l\f: i•'f\'~ F.1'nn1>tftic- Re• .. O'J"f!'ty and Oeve\,...flftlent lC)Rh-lC)40 
v.1!! ;iqrPt""•t at the- United N.:tt it:'ns Spe ·L•l 5@'3~lon nn 
Afr ic.l in May 'June 1981'- Tne Proqr .. -e of Act Inn 
was h.:tst!-1. on a du111l COtftll'lt•ent: on the on• hanJ, 
Afr it""'."cln Gover1o1'ftents untfertOC\k to iftlplement 
vide r.lnqinq economic- 2'nci so-::ic'll pol it::-1 ref ores; on 
the nthll!'r, th~ inte.n~tion.ll c<"'tlllftunlty cctnfftitte~ 

it se It to "'PP" rt i nq At r lc-.l • s efforts. The 
Mid-Ter• Aeviev. whir:' took place in Nev York 
fr""' 12 ~24 SeptPm~r 1·'88, looked at both the 
•critiral er')n~•ic situcttion in Atrlc.t .tmi the 
prohle•5 Anrl 1:on5trAint:! fa .... -lnq A.fri··.t's dpveloptft,.nt 

effl'}rts• And the •Respnns~ Qf t:h,. international 
l.'OflWltunlty, inclurlln'J thP llfii\.fllit! N~tlons sy!tf'•, illn'1 
its rnlftmittnent le ~upport anrl ,.,,...._plP•ent Afr it:•'s 
efforts". 

Th" Nf;t.s.·r.ene•1.1 kit t::·r.nt.'!ins: the Fin.11 Re~rt 
of the Mid Tprm Reviev; the Report ot the 
United N.ltli;n, Secre:ary·Ceneralr the Report of the 
Organization ol African Unlty1 Atric.l Recovery, 
Veil. '1, N0. 4, Oet·ernher l'>A8r ~ntt an ·overview• nf 
the Mid Ter"' R~vlev, prPpared by Nr.1.S,'r:enev.l. To 
0btaln a copy or thP kit (stocks .lre ll•ite•l), or 
further ln~or...,t Ion on the Unlteti 11.lt Ions p,,,<Jr"nvne 
of Ac-tlnn, ple.lse contact: To.1y Ifill, Pro'}ranvne 
Offirer, Nr.f.S/r.ttnPVA. Pal .. ts des tlAtion"J, 
:211 Geneva 10. Switzerland. (Source: ~~~S 

Ne~5-let~e~. 7(2), July 1?8?) 

!Jpd,1 t 't. o~ . OllNO IS 

Th~ lfnlterl Nit.t lon5 r.'!'cr•t"r iAl ls Lurrent ly 
u(l'!,.t lnq th• r1at .. h11se ot United Nat l'ln• $yste"' 
n~tal\ .. s11s and lnrori,...t Inn Syste•H (OllNOISI. in 
prepar3t l'ln for the puhl lc3t Inn nt " n,.v e<llt ion nf 

the l>i !!<"t9~y of Unite,! "'-"~ ion!_,!ys~rm .d.i~•--·'~!'!;I 
an~ lnf0r1Mt ion systems. Orq~nlz"t Ions ,,f the 
I r•itpit N.1t ion! Sy'ltPtn hollVlt h"tPn SPOt ror"'s 
r')nt,,.inln'J thPir rf'«flrri• fnr verlflr.1tion. ThP npv 
f'dlt ln;i of r11mnt5. vt·.lrh wl 11 "rf'"~' In $pr lnq l'l'IO, 
vi 1 l r''"' .itln ..t.,,.,., ipt lr1n' of lnforinolt '''" sys• t""·S 
rtntl s•rv1r~• -'nt1 cnff'put.-rlze" "~'" hctS('S pr()flur·eri 
hy the 'Jnlt.,d N .. t lnns system. A s<P<'t Inn on 
UnllP.1 N.H lo .. ~ ·~"!""' dev.,JnpPd Appl lc"t lon5 
softw,.rp Is helnq 11d.1Ptt to th• n.,v edit i'ln. It I• 
antlclp,.ted th .. t the new edition viii contain at 
le11•t ~O per cent 111nre entries tha~ Its pretteressor, 
vh lr:h VllS puhl I •hett In 1984. ( S'lurce: ACClS 
Nevslett~~· 7(1), July 199~) · 

In A lllnd"'"rk ,1ftri91on, the rl .. nlp•-.tf'nt l.ory 
rnnfftrf!nr-P nf th• Jn! Ptn-'t Inn.ti T•lPrt'HNftnnlcAt ion 
Union (!Till (NI<",>, ,r11nr•, l'i<l?) h11• Aqref'd to 
11uthnrlze thp ns• hy sperlallzeti ~q~ncle5 ot the 
United NAtlon• t•lec,,_unlcatlnn netvnrk. 

Th• United Nat lnn5 "l'er1tte• 11 !ttlpr,,_unlc.ot Inn 
n•tw'lrk <:t)M(l'>•ed of 11 ••• ltt• of l•,.•ett circuit• 



link in~ Unit•·~ N.1t i·,r.s h,...t,!·tu•1rtf"r't lu Ne\oo" Y·•rk .tn•t 
UnlteoJ N.1tions OffiC'"f'S An11.! C'"(,_..!sslu.lS • ..t"i V~ll .t'.'I. 

r..t)or ;·ea.-... ke>.,plnq ,-pntrtPs. Hithert,,,. thi'I .,.,.,.t'!"m 
h.ts t.eiPn oprr.ttf"'d ~···in'tlv•ly for tht!' 
U:dte<t N.1t lons; thf!' sp .. rlal iz•i ..tq ... n·_-l .. s h,\v~ hf"'rt-n 
obli~e-·i tv tJSe co....~rclal nat.a.onal 4nd lntPrnatlon..tl 
te-l•~CMN11unlc.ttlon n•tworks. 

Th• C•>nf'"r"n•-• ••sol v•<I "th.1t t!•• 
trnltM Nation'!; t•l,.C•..,....lnlt.·atlnn n•tvork lltlJ c:.trr;· 
th• tr .. tric or lh• 5pe•-l•llz•<I ll<JPn,·1'"5 wh!<-h 
part lt..:lpc'tt• V•1lunt1u l ly or.. c:on.ilt ton that: 

I. Th., sp,..-1 .. 1 lz•d ,.q .. ncl•s P"Y tor thP 
tele< .. Ol!'ll'IUnlcat ions sPrvlc• on thp h"'sis or th,. •:c~st 

ot OP"ratlnn ot th• s•rvlc• hy th• Unit•d No1.lons 
and tarltts ~St'1bllshed by •dmlnistr.1tinns within 
tt-.e frame-work l")f thP cu1 re-nt b"'i•: instrur..-nt,. 
Admlnlstrativ• P•qulatlnn5 an<I pra~t lc•5 o< thp 
Union: 

2. The us~ of th• nf"lVt'lrk ls r_.slrlt:t("ti tn 
th,. pr ln,._ipAI rHqAnS or th@' Hnit4!'t"f N°'t 1'ln .. , 
Unltf'~f N ... tlf')n'I l')fflr~!I 11n-i pro..,rA--..!I,. ""'1 thP 
siw•:laJ lz•d aqen.-_ .. ,.,, ot th• Unltr·t NAt ion~r 

)_ Th~ t r.1n5•ission5 ar~ I imitP<i to 
inforllt-'t lcin ... ,-holnQ~S cnnc•rn•,f vlth thP ror~.iu··t ,-,r 
thP huslnll!'SS or th• nnltPd Nat ion5 sy,te-ou 

4. Th• r>et..,..,rk ls 0p•rat...-I in rontor•ity •;th 
the nurt:!>nt hAsi~ i!lstrument, A""•inistrat iv• 
Requlatlnns and prar.tlr.•s nf thP Uninn." 

The rlPr.isi.--.n,. estahllsh~d hy \drt114!' of 

Resf)lution No. COH 8/1 of the Intern.1:tiona, 
Tele•-nnnunicat ion Convent Ion. c~' 17 yP.1rs aft pr 

th£ prn(>'"lsal was first •'1d• tn th .. lTll. Th• 
Unit•d N;tt l'>ns sy5tP"' ha5 b•en pursuln1 ,.,.,.r " Ion-; 
p~rlf")(J the q,..,'11 o( opening up !ts tPlero"""un1cAtlon 
net"'<Hk to the Sfltl'~l.•l lzerl aqencles: surl'.·•s!llVt!' 
Pl•nlpnt•ntl'1ry ~nnf.,r.,n~•s In IQ~2. I~~~. 19~S and 
1971 refus .. d its r••tu•'t tn 11anr:-t Inn Aqent:"ies· U!lf'. 

In l?A2. hnw~vPr, the r.,tu5al v~" .1cr.n<npanl•d hy an 
ln5t rurt l0n to th• Ser.r•tary C.,n.,r.tl or !Toi to 
cont lnu• t"I rn·npPt.1t• with llnlted Nat lon5 "'''""' 
orq.1ni%.1! inn1 in the stwly or COftWll•Jnlcat lon5 wlthln 
th• United Nat Ions syst•ia. 

The Pxt•n•lnn nf A•:-rp95 to th• llnlt•<! U.1t \()nS 
ti-1-.r_·#"')frUl\nnlrAt lnn• niptwnrk fulfil!! one of A1·rrs· 
""'"' 1 .. port11nt 11nt:l ,...-tlv•ly~pursue'1 9n11ls. At lh• 
thlr<I ,.,•slnn nr ACclS, In 199';, -•t.ers "'l'••" ti'"' 1 

• - - • tht9 rt'Pv .. lo~nt of 8 t•l ~l'ft.:tt l,-9 nfl't wr,rk 

tnr th., llnlt•d N"t Ions 5Yst""' a5 11 whnl• 
...... ln•t1 one of th• priority ch)•c-tlv•s or 
Arcrs. sinr.- lt: voulrt prn""1t• qr• .. t•r 
.,fflcl•ncy "'well es tl9nlflc,.nt savln'l1 ... " 
""" th .. t •th• ·i•v•lr'lpt"90t nt SIJ·-h " n•tW•Hk V.tS 
•st•nt I.• I t n the """ i .. v.,.,..nt 0f 111:1: IS 
Oh )•c-t i VI'S". 

• .•• 5ln~tit th• rt•v•:ns-ftnt of •urh a nPtW·"'lrk 

V.1• •ts•nt 1'11 to th• 11chl•v•-nt nf Af.'CIS 
nh)•rt iv'"• "n'1 A~~IS v11s r•prPs•nt'1tlv" n• th., 
•ntlre Unit•<! Nat inns fa•ily, It vould hP In 
the b•st posit Inn to ro,..trlb11!1P, tnq•ther with 
thO! llnltet1 N'1t inMt, to th• rnn•ult"t lon1 tn he 
rnnd•1r.t.,<I h'( ITll "n<I tr. "'"k• " •i<Jnlflr .. nt 
rontr I hut Inn tn th• study to ..,., und .. rt,.kPn." 

Ari:-1;; "uthnrlz.,'1 funds to llC<Juire s...,..e nf lh., 
n•r•ss,.ry lnfor.,.111 Inn. which r"nt r ihot"d In 1h .. 
o1nalysl• prnvl'1.,d tn th• Pl•nipot .. nt i'1ry r,.,nr .. r .. nr• 
hy th" Un It •d NM Inns, 

-:-h~ ls,u.a- nnw 1.~rore21> ,.,-,·rs i5 -h~l~u·r '" 
.._-,:'1:t inu., to play .,a .\,·t Iv~ -'"'' p.-..,lt iv .. r<.."l~ ir· 
·f~.,,· .. fnpiu·i :_:,,.. U'I"' 11! th~ irriit ... ! t:.1t l •II'\ 

t•l-:-~··)t!l,ft'l.•Jni1.:-.it Inns ,,~t•-•:ir :n .. ,_.,·10r,l.tn,·t!' wit~ th~ 

ITH r1P,c-'\lution. Thie> t·.•1d-:- will t-... h~t-1JS5P•I 1t tt:.-
A!_"("tS me~t ioq ln Sep~•""t>•r 1?89. (Snurc~: A':;-1.:!S 
Newsl~tter. V<>l. 7. &•. 2. Juiy 1~~9} 

On_. of thf' vnr lrt·~ ...-.st C"14ftPrPhfl'n5lv~ 1i.lt.l 

h:'15PS 011 Artlflc·lal lt•t•lllqPnt:.- 1111.-t r..,l1tt•.! to1d•""' 
l'S n•lv Av.-tll.thlp to all cnuntrl•s. AnynnP vlth 

"'.:•"eS5 t•"' .t cfl41t.puter teraln"l •:-nnne.-·te<t to A 
telPph•)nip lin~ will be- "bl• to se.1r1·h the Turir\q 
Inst it1·tp's 1t.u . .1 hase .. which •:l)~tain~ la'l.,re th-tn 

s,1.11+i1/ r'!'fPrPn1~ .. s. vlth lllh'Strat..·ts .. to o11rt icles in 
jf"'uruals,. rP!'lPflrch rrpr;rts., ,·ont~rf':1C• prOf:"eP'1inqo; 

ttr11t h··'t-.kS. 

Ttu• Tur ln•J Jn.,.'" itute. in GIA'S'JOV,. h.t-; 
pr .... J.-;.1st;- -..rt.- i•'.'I .JAta ha!I• aval.l..thl~ to th~ ,!,··2P11 
nr sn Cl"fftlJ.lnl•!I thAt ArP l•s .1rritiAte 11LP..t-.er!:' in 
F.1orope. H.~w. the- Jnst itute h.l'S lP.tlR•~.i up with 
OAtA ~t.tr.,. h"'Sfl'•i ln Sw-it2~rlfln,l. vhl•.-h cl.ti•s to he 
F.:ur•l~·,. IP.ttiinq nn-1 lne dAtA t'i.tsP 'h"'st •• natA 
h.4•1f'S hell! hy Oat_a~St"r can h~ '11~,=-~:s~f'rt r,y ter .. in.1ls 
"" " V<·~ lei vi·ie t.asis. 

At <;l .. !frJnW. thP .\I rioltA: h;\!llP i5 U('•i.1'..,,l flrti ll'
A n~v tc1p~ ls "•nt to 0At:.a Star Pvery 1nnnth to 
prnvtrte vh-11t 15 !IA'lrl t:o h4! an unr l·1c1: led :501uce t')r 
th .. 1.lfP!:t lnfnr--..tlnn on r•s.P."'rrh appJir;\tlons ar.•i 
m.1rkfl'•. tren<ts ln 5urh •"ttfl;"rs iit!I Pxpert .ln-i 
knov:.-~f'JP l'a"IP..J -'iyste•S.,. 111'11.,\rhlnP lrArninq,. ('irlttPrr 
r•c(')'Jnit ion .. '1-ivancPf"J u-,hQt •~s .. n•ur-11 networks. 
!oftwdr• an<I ~any Jth .. r ""P"~t5 of Al. 

Ann,.-.,1nr:lnq the nev ~er\ilc•,, Pr·.,fessor .Jolm@'s Alty 
nf thP Turin')' Institute 9ait1: •thi9 t'fAta b.lSP hort~ 

~e .. n hullt opon our ••,_·ell•nt: lihr.lry vhir:h .. in thf> 
'lpa~ .. of five y•ars, ho15 ., .. t .. hll5ht'd lt5•lf as thP 
h"st Al l lhr .. ry In th• worl.,. It Is us .. d hy " wl'1• 
rangfl' of c-usto~rs lr, Al nu111~er of countrle5. Th~ 

t»1:tt11hlishment <tf this 5ervlce oo h.ltil Sttlr will 11Mke 
\t .lVailAhl~ to" virf~r ranq& of in~ustrl•s who wi11 
h•nef1t froa AI •xplolt .. tlnn. For exd•ple in 
-d1,· .. 1 dl .. qno115. In tln'1n•,1'11 .. <1•Jl1nry 'l•rvlro•1. 
In l'1v, In .,n1ine .. rlnq proct'95 r"lntrnl. In h"slne~s 
Aln·i ln r-t)fRpt1tf"r alrffl'd rl•5lqn ftnti M.JnufAr:ture.• 

MAlnt,.lnln"J rnnt1trt vlth reseArrh ln51 ltutf'!I 
Ar'lunt! th• world .. thflt Tnrlnq: ln5tit11t4' at prPSPnt: 

h01'15 ~-• l~.ono art lriP• frn• "'"'"t 1110 jrmrn .. 1,.: 
.1 ''"'l IA1r n11•t1-r of p,.p•rs frnf'l lu~y rnnf•r,.nre:t An•t 
vnrkshr-.p ~~-t tnqs1 9,000 r•,•rHt• frOtW Ahout 
200 re••.1rch lnstltut•' thrnuqhnut thlP vnrl<I, .1nd a 
turthftr ?,000 llW'lnoqr'9ph•, t•wtho<tk! ainii 1·')l Jp,.terf 
vnr~s. (Sn1irrP1 ~r•ct run1, N,,, 210/198~) 

Th- Vl'lrl'1°~ 1Ar'}"'1' pAr~ lrJp ArrPlftrAtor hA"I 
he,.n r,,..pl•t•d at a cn'lt <:>t 11llftn'lt SI hi I I Ion. The 
: .. r.,., '11.,·1rnn·Pn•ltlr.n rnllld.,r (l.F:P) Is ··lrrul .. r 
funnPI II..~ .,ll•s In r.lrrw•t•rPn<·• th.H I• lnr.'1!Pd 
"'"'" th., f'rPnr·h !:"'Is• hnr'1,.r. Th• l.P:P prnjt'rt '"' k 
!PVPn V~"'' to t:'nmpl~t• 1tntl tnvolvp,f " con11ort tum nr 
14 P:ornpP.tn ""tlnns. f'.,r.,ll"h's T•v,.trnn P'"rtirle 
,.,,,.,.l.,at"r In ll 1 lnt>l5 pr•vlously v"s the vnri<l'5 
l"rqest Ar.,elerAtnr. hut th• prnpo1•d 
SupPrrnnduct 1119 Supprrnl 11<1.,r vnuld be <;1 01l IP'1 in 
d "·uoof • r 1Pnr'". wh .. n It I• hu I I t , It w 11 I hP th., 
v•>rld'! hl'Jq"st part lei• .. ,,_,.,.1 .. ruor, hut c:n•pl•t inn 
ls "' 1•'1H 10 y•ars r,f(. In th .. t.Y.P fo1r.ll lty. 
el,.rtrnn1 o1n<I pt'tltrnn• viii o·nllid" '1nd '1nnihll.tt<> 
•A"h nther, prntlurin<J h"11vy, unst .. h!P pHt lrlP• vilh 
hl<Jh •n•rqy l•v•I•. r,,,..... 11•11.tr P"" lrl•s "'" 



thntl\Jh~ t .... h.l'.fP ~ ..... "" prP'h~r·?: lrntnP.ll.ltP!)" .1ttP?' tt~ .... 
tJr!l'.·~r"t .. \1.1~ r.~:tnr•i. As th• p.'lrt let ...... 1fi5lntPIJ[cllt·~f. 

theoy f•Hft"~.! the v.,ri1~11~ t\~f"n5 c-t m.ltt~r. 

:-•1.-.. t.F:r t"·""11t.lin-.: the "•""[:.t·s r.l•J·}t>"t 
su;,~r1.-•'ttr!·1,·t in•l ~.l~aPt. whL-h l~ l? r'ti l.a5 in 

~i~~Pt"r. Am~~~: q0~i ot th~ LFP is thP qer\Prati0r1 
of -'Z~P ~er0· i'"rtlclfl's in t.1rqP ';.i.lnt iti.-.~. ThP 
•:rP z.,:..r~-.- p<lrt 1.-1e l5 <"HU.• o~ thP P"'rt i··l.-s 'h.1t 

.- .. rr;· th., vP"k r::11·le.111r t0r1·ir. it l!it .- '"'P·'; ll·if' t•· 
thft' ,.~ .. ~.r''"· whl··l: .-,.rrlfll! t!1• p!p1·tr.m1:tnPtl1· 
f•1r,·.-.. Th111 ,,\'llnt~·-1r11t l•ln ot 1tt···1at )1l 1'l,;Hlfl :- ... P -:••t 

, •. 1rt i<:;~~ wi it h.1·.1t.> tf'> ~. 1t11.:it~d t•\ .f.,-termlr,p 

vh•th~r .1 !r-t:rth n'!'utr\n(" ext5t5. lf it rtoP5 e•ist, 
it v~ul·I in-;-.11· th"t th.:.r_. is ~ f•"·trth f.u-:l ly nf 
:n.1t t.-:- _ ThP :.~P is PKpe•·!e-,f t"i q~n'?'rAt~ ·"'lt1e zPe-
:::,..r,., p.1rt t··ip ~e.-:""ln-L The •tue"'r \on r.t wr ... th·"'r rh'"r~ 

i5 ,1 fnurth f·ur:l l'i nf 'Tl.1ttfffj[ :-1>1Jl•' t'P ,\n-t;VP•P·t by 
S:.:-t"tPrr::t·Pr iGt=itl. ott·~~r re'~"r,·h Q·"'"loi; will in··l•Hi~ 

~ic'lin•: th~ ~lxth •"l t0p 'l\l.,ri( <11111t rr~.H in•J thfl' 
•J1i1.4q'5 h.·•5•""n•. ,1j '.dqhPC .'."lC•fPr ,-..( r .lf~ i,-lp ..,tir,,,,p 
e·.cl1tPtl•"P );.15 l•P••n pn~tU)AtPr' h·; thP·•f :~t'!. 

1 i"'lllt L•··tp I !r1'lf':. Nev York~ 1"lme!I. ~ A••ip11t iqA'l) 

Ji!~t sut\i'!'hi f-:lr<·t r i•· Ani T.llj."•l :,.H~-::•'I c••r·•h .---.! 
.J.1r.1,) h.v.·p ~{~Int It rf,:i.v~:nrer! JI ~E"!'!'!~,-n:-da.·tnr '·Llfe-r 
cle-.1ninq '!f'tern th<lt ,-,.use., n·) P''-l l11f : 0-n. :r u'!es d 

hiqr. ·5pee•t ~pr.1i· of ire P·'r' l,:le"I .lt t,:.:T1rer.1r11re~ 110 

h.?·JhPr thf\n · ~·1"r·. t)ne •.;er~inn H'iP5 P"rt l•.:le1 
tr.to>.\«;:ultl'} 0.1-)11 mirr•jn5 in cii.-Mtetor, -.prayin•l thPm 

va.1 Vfl:~\('tH i1eii nit f,')q'!'n rriPS~lHP. Th~ 'ithPr U"'P~ 

~ ..trt ir·les J•~ -JO~ IT'll<.rcn5 in <!iamf>f Pr .ln'1 !:t:Jr.1;·~ th~m 

with;-. tH1e•P"·ltir- ~pr.''! q11n. Thi!' f!,-.n5lty l! t~:P ~.-~ 

r,art iclP, .1ni th,..lr si'ZP ~An t-e .tltert?".t .:l"·"~r.iinq !'t'\ 

the"' t!4!'r·., 1·r.nt'iq11ra:tior.. T.-.iyn ~.ln50 -lP·:! 
Mitso;hi5hi F.ie-:-t:ric tiPvelored thP nPw 1-te~:,l11·1 

s;·-;tP:TI t·e1.:~1•~ .. s,..mlcnn.1llctnr sr.Akers !tn1 it h,u.1 t"' 
qiPt ,,,., ,.-..,f 51t,;ni,:rl")n r!u~lt r .. rtirlp~ 11sinr; ultr.t~r·nir 

-:..;:,l'JP -lr•·1 hr·o~h 5•·ruh cle'1nin9 5}'1'~P~~- Al"li."~ the 
iniu!'l!r;- h.15 t.Pen tr;•\nq tn cfe•:fl'lnp .l ,·}p;udnq 
~y:5tP"T. th.tt ,1,"IP~ r.ot u~e 501\"ent~ ~11,·h .-.s tr i·:-hi.•.rn 
Ptt-.·rlPne :tn.1 ,·hll"\ro!1.·oro-cArt·On5. (F.vtr.J•~tt>1 from 

!lsia11_w .. 1_1 !'>~!".l!L,l_'?.~'11~~· 19 ·'""" l'l1'9l 

SPnlnr Pxe ..... utivP~ o( the Arnt'ri1·_,.n F.liP•·trririir:1 

A-.:-ir.ri.;tt lr,n ,.n<i thil!' ~eml ·~()ntia,·tnr [nr!· ... ~ r·; 

A'"",..., 1t 1nn h.1'..l'P. 111q:reeri to pre51 f•)r f11n1f~~Pnt-ll 

rPforsn• in thP lnt.,rn .. tlon~l rfumpln'l ··n.tP ,lfd th,. 11:; 

IH•l if'fnrnp~nq l~w. Th• \nlnt r:-n"""i! !:PP prr·r'''Pr1 
fPwrlt inq prlnrlple;i11 .. r.'1 prlh"tl,·.-~ .. ...., tiiP-tPr <1•1m(dnq 

""'' 5uhmltttn1 thAt prnpn5.\l tn thP 11:-; ,-_.....,,.'iP!'nmPnt 
tnr in(:'l1;5ion in 1,5 l,11v Anrf Arimlni5t r.lt ~·1P pr.trt l<'PS. 

Th~ qrr;1Jp .. is~ Aqrf'eri to ur11P fhp fl.5 c;.·1·1e:-nmPnt 
ti') JlTP•Pnt th~ pr"'.\r-<'5Al fnr tnrl11SiC"ln in the (;enPr.ll 

'"l'"'""""t on Tu 1fr5 Anil Tr .. i!P. 

ThP rr,mm\!tPP rlrAftP-1 "poll1··1 o;tA~f'rrtPr1T r.n 
rTl.ArkPt .trf~P11 ln .J,.f1An h/ f"1r1tlqn 11u•,,..i1·r1nriw·trH 
rn .. rH1rArt11rPr1. ft CP~n11nl7Pr1 j,.,,..,,,'l,P1 t.·; 'IP 1/PfAI 

11\oljl')f .TAp.lr1-~IP 111~r9, h•1t n"'ltlll'1 thP J"dr ri( 

imprnt.,(ll'flpnt ln t')Y,.rAl I "'"'r'c:et sh"r,.. 

r>P1pit,.. nn'J'"lln'} nft.qr,t lAt lon1 hPtWflPn II:"; 

prni111,...~rt """ .r .. p"ne5tt u'ers. thP qrl")11p "i1vi1rrt 
rPt Ainlnq S4n.-t inn!t unt 11 th• .trimlni1t rAt l(")n hA'.'11 

re11i,.weil thPlr '"'"'"'' .. rr .. .-11vene5". 

ThP AP.Atr.JA for~-~ •h• loin' ~'""rln'J '"""""'''"" 
In '"" f~l 1 nf l'lA~ lo ~1ilrPl5 lnt•rn"t l"n"I 4nil 
r.omru•t't~JP l•'ltal"5, pmph,.•lzln'J lmplPfflPnt,.rl....,n nf 
th'!' US/.!Ap"n 5.,.,.lron~o1r-tor Tr"~" A'J'"""'"'"t of I ?8~. 
(Sou rep. Compu\ •r, Au'ju~t 19~9 l 

The 11-.th rn.:nputt"r~ ln lf't 1'"'ity c..·,,nfer• ... n.:e 
prnq•,1nmP. ('rq.u11zf',l bj• flleohei"' Onllne. focu-sed ('fl 

tt:e pr,"""t•lt"Jon-,5 t.1,-l11'1 thf' 5y~tt"m1 ~u~\~)t1rtin<.J th~ 

ii"J• ... stment !n·!ustr;· An•! the 1·.\r~t.tl ''"''rkets. 
F' .. :nph.11is thl5 t l:ne v.15 pI.t.- ..... t on th•• \ssuf!'S ,-.f 
fft.\n.1qP1T1P11t 1.- '"' rPI. whpre prntdPIPl"' stem fr,lfn the 
n,lif11rp Cl( thf!' tinan-l.-ll lft4'tkf>'tpl.\r'P whl11·h h-1! l1e1:nm.e 
~'JP11 ll'l·•rP l-,~plP•. ThiP lntPrn.tt i n1.1l ~··l•!P~ (~r 

5(1P1lr .. r1 "' 1h111 ,·,-..nff1'rPn1·e lll11-.tr,1te•f thP unlvPr"l..11 
11"l1turtt n( thiP"P ''fPlilPftl1 Wlth ••11J1~,1t.- .. rh1tw11 frrom It 

t4'ricJP o! ,.,..,rnpet lnq lllArketf'llh"e~. 

ThP r.i."lir. ,-nr:fPrPrh·P, Pn!ltlP'l •("()~l ef!ective 

~e··hn0l~·rt !"!r ~h~ _l_??C!~-. •:011erP<t three d.-ys, ea·.~h 
c·nn~ist isl'.~ r,( !oar se!5li'n5. 

The C'f'Of Pr ..... ru·p VA'! 1"t)ff"plP~nt ,...,) b',· threP 

rne o .. ,. "~lfk~hnr"'' PA1'h t'n··u~inq 0n 11 !'lper:lfi•· 
f°'u'!lne-.:~ ""f te"hni• .. -tl 1're,-i v!thin thP ~Pr'tHitiP'5 .-.n.t 
irov•"ltlftl"'n• l11rlu'!tr;·. F'.nt lt lf"·l •pi'!lk ftl-lrlaqpm.~ut 

d.5'!e,!ln'1 the '"P' lnn5 ~n<i the P,..i"'ft•; •tnforrn.-it lcH1 
h.ln~lir1~ ~ap1hil it ie5 f,,r effe~ti~e rlP ... ti11~· An~ 
·H,.lls1ulnq thP v.1l11P nf 5y!te-n1 rtrut rRAKindzlriq the 

ret11rn ,....~ IT ln•.:estment •. tney were .1imPd At u~ers 

.,n.I ~t tP«hnlc"l 5t.lff. 

i'he rn:nr11,..,r .. in thP <:it;· ,_-('\r·.!eron,·e tl;r1k plcl•-P. 

("\fl 14 lf\ N.1•.•emhr::i-:- 141~9 .lt Tn~ B<lrhI,-.1n \eat re, 

r .. ~wk1n. (S,"IHrt:e; E.~~~~.!~..L~~~!· 12 S.:-ptemher 1989) 

Cnmp11tP-r U!"lers worl'1wi<iP ttre :ar:-inq d nPW 

thre.lt tA their prc,,_·e!l5ors and ctat.1: sun sp..:)t5. 

Sun•rot ""ti'Jity 15 "t lt5 hi1h .. ~t for 
10 year! - ann the wor!t l5 yet to come. scientists 
5oty. 

Sl')J,u fi.1res throw oat vPry hiqh PnPrq;r cnsmlc 
r.-.y! whi··h r.1ln down on the' ~.lrth's !urfit('P.. The 

hi~nly charqgr! p;,rt lt:le~ can t:A111e electro~tat le 
5plk\na ln rompu~er rhips An•i f"ithlPs~ 

On " lrlr')~r 5,·-llP 1•)1.lr Pmis"ions Aff~,·t the 
elert rrim.:tq.1~t \5"' ('!f the Atmo~phPre. whtch rftu 
lntPrferP with nr1tt ion.11 power supp' ies: a:t qr0unrt 
jp•;pl. 

The I l VP.l r 511n1pot ,·;·•· l P i 'I cit1P. 'n pP.-lk 
In l'l~I. h111 •nlu ,.,., lvlty I• "' rP,.<ly con5li1Pr,.l>ly 

h!qhPr ll'\An "' th• ~""'• ~'"<JP In th" l.l•I cyclP. 

SnlH "5troph;;,id•t Victor r. .. tz.ou~ka• frnm the 
r~.1t ion11l RPSP.lr,-h l":'nu:irl 1 of 1'An,.'1,1, Sitj'!I th,.l lf 

thPrP '' n" rP•eMch Into thP ertP~t• <'r •11n•pot 
.l<"t lvlty nn romputer f.lllure• the l5~11e will hi' 
fnrqnttPn fnr Annther 11 yeAr~. 

flnw~·1Pr, r. .. ti .. uskA~ pnlnt!I nut thAt fhf' n dy 

Wi1t'/ to t lrni nut If !nl~r Art lvlty ls to hl""'e whPn 
th" p11yrnll !y~tpm 'J"P~ tiflwn l!fl to put ~ ,-nsmlr r1ay 
~t)11nter \n1li1P the romputer tn fflP.l1ore vhPthPr th,, 
f,.linrp <"'>inr·i<IPS with A hur•t or r.o~i.H ion. 
(Sourre: f~<:mput!.<_ "'!•4!~ly, 21 St>rteml>er 1989) 

The worlti'!I flr!lt lntP.rnAtion11I I Ink bPtwPen 
ln!P'Jr,.t•il ••r11ir•9 ~lql1.,1 nPlwnrk• (ISnN•) I• 
P•pPrtttff tl'l 'J" I Ive In Ortnt1~r. "~""' nf 100 [~PU 
h .. itlr r~tfJ' A<"r"llt!IS' 1 lntt' 11ntf ltl r·imAry r~tf' Ar(""ft55 

I In•• on I rl"l In lhP Oulrh port nf Pott Pr~""' .,111 
fjf'I .. <llrert I ink to !hP ,piler .. I Pep11hl le or 
f;PtlRAn'('I n,.tl<>n"I rnnN 1er11icf! to n .. ,.,,.t .. ilt. 



'!"hP f"'·J!:.-h ";erf"ll•1 llnit. h•;,,,;-?-·:~r. ~i thP 

Pll."Ppti•"n r'tht?r th1n thP rut .... Thr trt1•Jt1lt." 1-i:. 

rl•HH~· of th~m .tre iiTl~.1-.•:-ip:it lnq •:.in'l'·'~ l~•ll"' 5·;~t~·"'"· 

Th~ pu;hlP~ I tP~ In the C·-l'""t•lt."1Cit;· r ::..""::'~• 

~".ln LH !~. u'v ("'\nly 1re there t'.t~i·· ~·t>·;.,l··,,1 
.:ttt:i~aH•:-s su·:h 1t5 pl•'; .ln·i 5~;.·lce•. ~t.1e.·i!i1..·.t~ :-on._;. 
bit C.\':€"5. 5iq:1.1l in~ ·.·.;t!:."1•1~1 .tc·1 ;tri".:i1t ... 

netv·.'.Hk :puhl ic nrtwnrk i11terf,1.-p.5 to h.,, '511 ."'1''! ,-.11!'. 

h~1( there rlrt.• .11~0 ~·'!tw.11re cnn5id~rt1ttlnn~. 511·~~ .1s 
the siqn.1t ir111 ~·rct•)r0:. 

Ot .. , i thP .. ,e.-.5 nr 5".!'1>1d.u1ti~.\t lnn ("111'-·i,\l t~1 
lntern.1t i".'r-..1~ !r.tPr-..:,.....,rk!r.~. the 5iq~1.ll ~nq pr0to.._·t1l 
l5 the ltk;.,t ir:-.p,.....rt:.:11nt. It dete-rmin~" "'hich 
Ser ..... ice! ,1:rtd f~.lture .. 1.:-cl:l be- :'f\,\Je ,,V,li! 1hlP 11·:e-r ,1 
l in~. 

On th.;a. f.:t.··~ f"\f ~~, therP ~h•) 1 1!rl h~ n•) 

p:-ot-lem •• ,,..~Hi<iwi•le, :.h.- ISiiN !lfr~1~ in'l s~c.n·l1rd 
i'5 r:7. shr.rt f·'r C:'"f7T Sly-.,1l!nr; ~/·5tPm !'h1.,,!-er ! 

a t'"'P.'!S,qf! h.lSt\ ! pr·.·•,J·~·ol r\p·.•el0f 1 •.,. ! hJ· the 
C'cn5ul~ 1t l·.-~ Lnl"'V"'lt ".f:»e .-.r; Ir1tPrn.1t i0t~.1: -=-~tc-rhqne 

And TelP~r\ph. nut r!e!pltP iritPrnoltinr~ll dqreemt:1':-•t 
on r:1. t<.?i.: .:. _,, :~i e:1:'\1Jqh :o<-..m fr-.r in•!ivi1!1J.1l 
lr.tert.ret.1t i."'ln~ t ~ m,1~P th .... m in···)ll'p.~!. ihl(" wi~'> •)r,P 

Another. 

,\ p.1rti··11l-lr!;· \rn;inrt"nt Are.l of t..,,P ~1 
5pe.:lfi,-<lt i·-..n tnr tho'te l·')t>klng tr. '5~t 11p 

lr.ternAt inn..tl <i.,ta 1 lnlt!t n•1Pr f~C·P: 15 the Tf,;~r 
Pttrt. nr f7f', o'J ,.-.. rtw.-are r:r0to•:-nl 'rh~r~ .. r., 

h"5l·;.ll !y tWc") ~1·p~5 nr 1: !, t .... P TPl .. phO!lP U!Pf 

Part. or Tur. 11rvi the fn'"Pqrt'1te•1 SPr·1it:e! rr:s,.r 
Part. nr IS:rP. The form•r l'I !IJ(flclent to 5et 11p 

anrl rr.,1lr1tAln '1 ~imple ~elerh0ne t:al l. h11t tlle 
latter ls n~e-"JPri t0 !uppnrt- 1111 of the- i!riv,JJnr_·pi 

fe,1Jtures th~t m"ke I$['1Pt s•1i::-n a :!f)phi't ir:-lteii 
offer in'}. 

The Frenr:h mAy il"'lr!e~Pnt the foll :set [rJr 
TSUPJ h11I everyone else is implementing~ different 
51lh~et. The IJr1ite~ Mlnq~om, for in't~nce. h-1! so 
fH only cr..,,,,lltPil l••Plf t"> l"'plPment !nq T!JP, 
"lt>elt with.• fe., v"l11e·ail·i"d vn!ce fonctl"~~. 
J\r~-i the It-11 i-ln't are 1mplem"!'ntlng thtair 0''""" speci_,1 
s11hset of the IS!IP. Sn Are m<lny of th .. nt~<>rs. 
The h<Jttc.m lln~ ls th~• none of them ar9 comp<ltlble. 

Still, oJni!er ,,,.,ss11re frnm thP F.11rop""" 
r"0mmlsslon, moVl!'5 .. re h•lnq rtlc1r!~ to implement. .. 

P"n P.urnpe"n ISr.11 hy 1991. An1 other c.'>untrles 
have m~dP tentAtlve steps tow11r~5 lntern&ti~n~: 
!SDN cnmp1nlt>ll ity. In"""· fnr lnst,.nr,., AT4T, 
rtrltl!h TP.Jer:-om An11 .JApAn"s kokusdl nenshln {1P.n!J'1 

"nnr1-11nr:~rJ the flr5t !nternAtlon..11 <llqltal link~ 

over the public swlt~hed telephone netwnrk. 

Oesplte th" ""'"11 "'""""t nf prnqres• mAile, 
lnt~rn .. t lnn .. l !S[>ll ls St l 11 "n Plllllve tlre,,m. P.ven 
t htt Rott 11tr<i""' tr l.t I l' nnt vh11t It ~npms. Ttu~ 
Switch tJSPi! Is" svstem 12 from A1c .. 1 .. 1 ·1 ,,.,, .. ,,,1 
Rf'puhl lr; nf r.erm<lny suhslill,.ry SF.r., <if'~elnpetl !•> 
\,Ptmltn r~nh ,per:it'lr,,tlnns 11n'1 w·1t Oi1t1~h 

re<Julrements. Althnuqh lt.• links'" the fPrl1>rAl 
Repuhl 1,~ of Germ,.ny's nAt ion.111 \eJl!ph(")nP n~twork 

11re se~ure'1, lt ls l lkely tn rem.,ln "" lnr.:ompAt lhlP. 
lslan'1 In the r>ut..:h system. 

llnl•s!I ,.qrP.PmP.nt l!t rPAr:'hflrl 10.H\ hP'w~en 
'1lfferent. n .. 11,..,n .. l 1sr1N prnvltlers, thp "'Hit!'• !Sllll 
u~f!rr5 .trft gnlnq to he f,.c,.<! vlth r·rn13 ht'H'l"r 

lnrrnnp"t lhl 1 lty prnhle1119 tor '"""Y Y""'' to .;0mP. 
(Reprlnteil with p~rmlsslon of p~TAHATIONr 
"'"'IA%lneC", 4 A11911st l?~?, r.:npyrl9ht hy Tp•·hnlr"l 
P11hl lshlnq t:"nfftp.tny. a Our.n 11nd fh.trhtrttet Cr>mp,.ny, 
all rlqhts reserver!) 

11. h"J!W OKVKLOl'KlOrl"S 

Th~ tir5t th't ,,,:t···tr .... "~ tr~n~i~t··r h.l ... r ....... 
~~~-.n~tr.ltt.·-~ l·""I h~ the- w.-..r ;.!·, ~ ~5~•·-Jt ri, .. ·.t.tt 
~!e·.·!··-:o tri .i.1t~ ti·1 '1 tr-lm of ~·,~1,,-:- ll~! t i..1!,,;r,tt:-...,:1· 
re~r.tr,·~~r5. ~lc~i_·,-.,r,Jinq t0 Arith•"ait•,• ~ • .;. : .... ·:i. thP 

M:Jrr.~·,· Hi:l ph1·,i•·t•H -~.-.. rp._·el•:r·i p'ltP:-1t 

r::;: 4,G."'.-,, l.i,i on 9 !-f."!y l'l "1 f•·r ~ .1"~crip! i'"'ln o~ ~·~., 
.~.,•Pr,,t L .... n ... ~ thP d•:>\."!·-~. T.,.1m JTi.•mh~r~ 

i"o1Jn9 p.·,tt i·hen .. ~~··•1'tr·~ tL N.'- .. (•?'!~~·11r•1 •. 1·1·! 
~-Jrt•'r1 f~. r,lili!h ,1re PX(1e,•tt.·~l t '\ IE'•"P~ve i•·l~{'t.tS ••ll 

oth~r ~s~·ert5 0f the te~hr1·~lnqy. 

":"hP .1·.:er.-19e- .,:,,. . .-tr·-n ·.;~:0·1ry thr.·11qh 

tt-:€" :·t.•w tr.1.1~i~t•r h.1~ t ... .io:1 :rt.•,,~·1:·_•! .ts 
-& x 10

1 •:·.•·n i.-:-.et res per !'~f"1)l:\L 1't = .m 
•··~pPr:Ptue tt".P ( 1r5t ~.tt>·.r 1t·~·r·i d.:-.-!re:i ~.,•:&"o 

~tt.1ine J ·' h,1n.iwi l•t: •:·!:fie; qi:i,l:iett~ - TM.Jre th.1:0 

ti JP ti"".-.-;"' r.,.,~ .1~ the r ... ,te~~ 3il i··:-.!I ~;1- .. •i ,~ 
l: .1r.!\ { 5 t \)C • 

T•i.,,. trJrl~!~tnr l:"S :'1"1·!-" <J~ in°f:11rri 1•111 i11rr. 

llC!iPnl·'e ( Tni";1.A.5) •"\n -1 ,,,·,~! r.ttt? of i:-.!i11r.i p'"lc•'-f ... i.-!.:
( :rti) r10ri·-h~~11t,,; pl.1~ :.-~ (~~term~ne.i thp ··h•'\i1:e ·~' 

the~.- l•'l m,1rerl .. !;5. 5"id r.evi. A: r0.m lPmp•.~r.1t11r·~ 
fr,.·-; . .,As h.1s .1 5-..111 r1.1n'1 q:'1p (th~ ~iuim1:m .1~.unt 1:-f 

P.nerq;· rrq11i:-e,J t·J P-..ccite ~11 ele··fr<H"1 frr·rr· ~h.,. 
v .. lPn··_·,. h-'n•I in~•"\ r:hP P.1P·:t r•1:; r.-,n.i••ct i,_.-i h,1r,d in 

11 !lemltJ>rtd·w~rH). JnG"'IP. .. '5 h.-trd 'l·1P ~' •>rdy 
O.P. eie•'tr•>n•.•olt, r:ofl'l'"~ue·I ~0 1.•e"J fno qilll ! 1um 

'1r'5enln·i~. ! ' tli"f .. tr.tn~l:-.tor m' le of In•::aJ\5 
r"riulr~., le!:! ~>')..-~r to 5Wlt• h it #"\n .u1-1 ()fr. !r. 

~1'1•_ilt \qn, th.a t!ler:tr..-,,...~ lr. !ts .·nn.lur:l i0n hdr.·1 ha·;"' 
" 1,.., .. ~r ~rre,·i:. iv~ ma!I~ th"" tho,.~ in " tJ1der t-.. 1w'i 
q1i> m~~erlaJ. ~n1hling them to tr.l~el f~5ter ~nd 
with le~~ 'catterfng. 

Al!n key i~ \. .... ~ unptPt"~rlt?·~ted: i t~P.t"J"f 1iup~n·-; or 
lhP n t•rp~ -l:i,' p t'/~'e i.''ier•. [r, lhe InP ~11h5tr.,te 
.lre ·1r•)'•n .tn [n·"°;.-lA"i ,.,,nt.l..:-t, f~Ol~Pctnr. an1i ~·'~"'· 

t0p1·~<i wlfh .tn ir.P Pr'littPr. All ~t.1? l.•;·e:-~ ~re 

n typP PYrPrt tor th~ b13e, ·.-hl,-t, i .. e;;·:-~ot i0nitl lt 
ht>.l'JilV iir.p~.i p tyro? (1 .ie ll1]1') lmt11irl: ~P:'I p1·r 
cubir ":'t"llnt i:11etrP). S!i•·h he"vy .1c;-1ln~ lev•"?l5 Wt?r'! 

ITl"·i~ p<'!i:slble hy _.<1·.·flr-.,·1•s in 1T1o)l~··11t.lr hP3rl'I e-1>1t~xy 
iMRF.) ri~i,;PIOp.>·l t,y Panl~h. The 5ubstrntP is 
r.u5tnm-11rtl·{ hf'iltP•~ :o ~!'lO"C r'urin•f cry5t-11 qr: ... .,..th, 

b11t th" new HAI'; t1>rhnlfJt1& lPc• it he hf>Hf'ci IP••· «> 
h•l.1w 400"(", en.1t'\ in-J the 5uh1 ... rllt4' to a.h~0rt, tnrHe 
rjr)p .. nt. (S011rce~ Sper:tru"'.', .Jul.,- :i:-,q?) 

G<lAs !]<own vl<l molecul"r eplta~y 

Thin fl:m, r,( qAl l l11rr. !'IC!'!'nlrJe h-tVP hf'~~• 'FOwn 
•;i11 molll!CUlAr PJiiL'lxy .-,n r1e~"es5i,1n~ etche-J into 
qi""' 0ptlr"I flhr"• hf P.~. ~h .. tt,.rh,.ry" et al. n' 
th" fJnlvPr5ity of Hlr..,lr;.-in. The rft511l"-ltcher! :1nrnp'~d 
llqht slqn.\lS ln flbr"• and ""'f•lifl.,cl th" el,.•·tilr•l 
!ilqn .. 15 th,.t tfllo~11Jtf!J frnm lntiPrA<'tirin of llr1ht wllh 
thP q~lll11t'I H•er.l'1 ... Thfll nl'•t step "Pplylnq 
11mpl tr ler5 .-in11 rtetA<t'lr, tr• tlnql~ cry!'lt.11 s~ I ir",. 

flhre!t - m-'v h@oir. pr~.,r ... l){'tt1elP.r·1 ronl.-:- ""'" 
rrnr·f''l,l)r' th~t r'OIT'hlne ~l-ae 5peP'1 r1( I iqht, t.hfl 

"',.,,Ive numt1Pr n( s1qni'll5 tr11n5ml~~ih1e hy (~bre~ 

"'"' lhf' ""'PliflrMlnn ahlllty o( Ple•:lrlr"l sl<Jn,.ls. 
ThP npw .. ppro .. rh .. vnlcl5 some nr thq l9rhnlr.:dl 
prnh:pm• nf tryinq In lnt1>qrate nptlr"I tlhres dnd 
~el"'lir:onrloct lnr; r:-lrr:ult'9 through rnnnpr.r lr.q 'JrfY'VP.s 
or holfll!!i ln fhP 1Pft'dr•0n'111f"'tln9 rlftVlf'P.. (F!xtrAr.::tP<t 

tr""' Che~•i<:~l _anrl.~nginee~Jng N~.,.~· J 7 .July l'lA'l) 

Phl I ips rP."fPllr,•hpr~ h.1·;~ tiPWinn!lt rfltPri thAt 

mfttAl 911n'1r:0Pi111r·tnr-tr11n~lstnr5, or MI~PP!'Ts ("'r~lll 



ln!HlAt•'lr semi •. ·oru!ut::"tnr tlflJl•i effe1·t t1.11n5l!tnr!). 
~a~ed on ~ CaA5 •Ga.Al )As tutt~r."'IJunct l•:n. 1..il!pl<l~· 11 
neqc11t lve ."Jlffer.,nt l.,l r•slst.'lnt·tt at f(~""'lcn temper.•ture 
over a conslder~hle opttratlnq region. 

Thl~ 1..Jt~.· ... "'very 14\pens up the rt't5Sihi lit;· nf .• 
c..-impletely aew gt!nerAt Ion of lntpqr ... te.i circuits 
u5lng G~A5 - ~,th for "nalog an~ digital 
Appl icAt inn! - with c11 con5ldprahiy ,1,,.i:iter 't ru •. ~ture 
th"n v"5 l"-,~5ihle vi th tradlt ior!.•l ril'l•i etfect 
tr1u1slstors, <H HF'SFF."T's (met .. 1 sPml.·on(tu·.·•,--.r 
field ttff•ct tr .. nslst<H5). Wl"'h thfl' n~'r' clr•:ult 
rlevlces. A circuit vlth only 8 •lnql@ tr~nslstor is 
5,1ftlclent tor ~any tur1ctl~ns. 

ThP .,,.,rk, ,-,1rriP~ ,,ut in ,-,--.Jlclb,.....r.-ltl,..:rn '-'\th U·P 
C~ntre tty~erfriquences et Semicnndu.~teurs of th~ 

Univf!'rslty of Lille, VAS surpnrte11 hy the Frenc:h 
Hinl5try tor Re5enrch nnd Terhnoloqy. 

("1-:-.r.lp~rei with the rec·Pnt hnt elP•·trnn rlevlr-ir~. 

whirh dl5pl.\y 5i"'i lilt etf••:ts, " HISl'F.T h,.5 t..-o 
cietlnlte A1lv.11at."l.;P'-. First. the ~tru··tur~ of ~ 

M[SFET is !tlmpler: a !lingle heterc.j11r~1~rtr.-n t:nmp1r.-.-i 
with a n11mher o( S n~·thl~~ l~yers .~r GaA~ ar1d 
(f;ilA? }A.Sr i11nr1 secon.J, there ls a c:- e.1r rPqlon with 
a neqat Ive (H!ferent ial re:!li~tanrp rtn1f not rn~rel1· 

dist~nnt inuity in the rh.ir.lr".-r l5t t.-s. This ls of 
sper:Ltl lrr.p.Jrtllnre !or cert11.ln .c1n.'linq c11ppl i1:-rtt iqn~, 
!lar_·h -15 fre1uPnr:-y i1<1uhlers. !So11rce: ~1~~~!..9!!~~~ 
w~~~!Y• 6 September 198~) 

Semlcr·:id.uctor n.")nvol at i le me""'r ies offer 
n.1merc..~u~ advant.lqes over tra.1it ionttl magnet IC" \('Ire 
~•~Jrle5 tor future aircraft, missiles and satellite 
sy5tems. Those advantage5 Include major increa5es 
in computln<J power and m.ljor decreases in welqht an~ 
elei:trlc-.•l p('·.·er re'l1drements. In the interim, s0me 
'1ircrAft, sur:h 11s thf!' n ~. m.11y use volatlli! memories 
vath 11 h'1ttery h"rku~ - les5 desirable th1Jn 
nonvolrJt i le memt')r ies, t"iot al lowlnq !115tf!'r anrl more 
powerful romp•1ters tc he u5&d. On& o! the m"jor 
technoloql~~l ~~~An~es In semiconductor nonvol~tll~ 
me111oorle"1 ha• been In ferroeleotronlc technology. 
wh1ch hAs resltlted in prftctlc81 read,·wrlte 
nonvolatll& RAMs. Th&se RAMs combine the spel'cl dnd 
ease of-u•e 11dvant11ges of •tatlc RAM•, the high 
density"'"' p<>tentlal lnw cost of •lyna.,lc RAM3, th" 
nonvol11tll lty nr F.F.rROM5, 1Jnd high lftv&l5 of 
ra-tlat~on r•sln11rw&. (l':xtraoted Crom ~Vl'!_~lcrn 

~e~k, 17 July 1989) 

Hitachi (Tokyo, Jap11n) has dPvP.lnpl'd 
norwol11tll• Rloch line memory chips with I khit 
c11p11rlty th"t oper~t• at I HHz 11nd ar& cnntdlnl'd In 
a 2.4 x 5 micron mPmory C9ll. Th" tp<:hnnlogy is 
rap .. hl" of 5 Ghlt m1rrftnry chip~ with I••• thAn 
~W-pover <lls•lp.H Ion. Rlo.:h 1 lne m•mory t"rhnolo•1y 
115P9 micro m~gnet le Rloch l lne stru<:tnre• within thf' 
m11qn•t w11l l• lylnq h .. tw&•n 11111qnet le domains !<> storP 
rl~t~ ~' 3q~ln~~ th• lJSe ot the ftCtlJAl ~~qnPt le 
dOfllaln• a• with C">nvent lon11l "'"<Jn•l Ir 5tntll•Je dl5k• 
or tap••· M11qnP.t lo d0fll11lns 11r• typlr.\11•( 
10-20 micron• in lenqth 11nd 0.5 ·l.O mlrrons In width 
cr,mp.\red to typlt:"I Rlo<:h I In• dlm,.nslons of 
0.2 ·I .0 ml<:ron l•ngth1 and 0.01 0.1 mlrrnn width•. 
The technnlnqy hiu the pt>t•ntl11I t,.. en,.hl9 Gt•yte 
"'"mnry c11p11clty In rlqHett• CIJ9&-slt"d rer·nrdlnq 
mP.dl11. (l'!•trM:t•d f""" N-'w. '!'•~h~~ln']y. ,Jap11n, 
SP.pt,.mh•H I~~?) 

Nlts11hl1hl l'!l•rtrlr h11s d"v"l"l'"d 11 r:yllndrlr:11l 
m•mory c11p11<:ltor Cor 11•• 11• 11 ti4 Nhlt t1yr"•"'lt: r11nd""' 

llPr"f"~!i P"l~m..,ry (PPAH). tt w.15 1ievPl•...,('e·i h;· lltlpr .. v . ."im.J 

a st11ck~•'f c.tp.1•:-ltor 8n•1 qlvlnq its :stora9.- electt•)·i~ 
A ._·yllr1·irical ~on!ltru._·tlon. 

Ttie C1'plo::-lt("lr '!tnre!' el~ctr le c.-h<11:rqe5 neo...·ts5ltry 
f1-,r "ctu .. t inq t ritnslst()r:5 anc1 is use·1 in t.:·"'lrnbln.;.t ion 
wlth trAnslst0rs to c0mpnse memi~rr cetis whi~h se~ve 
AS thP PRAH"s data ~emory unit. 

Sln,·e thf!I' cap .. 1:-it:or ·s stor1t']e e .. p.1r·lt;• is 
P'(')f"'Ht \nn8l tn It• surrac• IURJll.,. 11se o( thl~ 
1_·;·1 lnrirlt·.'Jl '1l'slqn en,..~lPS full use of th@' surf1'•::-e 
are.1 to suhst .. ntli11.ll',' lnrrease th~ 1:-Apc1•_·lt•1r's 
Str)r.lQP c·.tp,11·\ty. The 9torltqe CA!p.'l1:-lt·r· •"}In ~e 

easl ly ~"'lste<i hy lnrreaslnq th~ 1·yl lndr lcdl 
f'i.P•·t rr .. ie"s helq;1t:. 

The ';yl ln1 h ic'11 1·nnstruct inn is pr.i·_·t i1"}1l anti 
,-.,n he (nrme<i by .•d•Ung a tev wafer pr1'l<:es5e"l t 1 the 
pr1"l•"E"SSPS for ohtalnlnq thP rtl~n1ent ionetl !'lt.1CkP1i 

f"On~t r u.-t ion. 

The:5e tmprov~ment! e11at>le A ~t<>r .. qe ~.,~1~1:ity n( 

0•.JPr JO fF, whlrh ls sutflcient f0r er.mi1i:ans;at lnq the
ciP~ul.t oper.1tlons, even with a mint.lture mem1 .... ry 
c·el l h\ 0Jin4 c-in are.11 r,f 1.5 um 2 , whi·..::h i! ne,-e!'ls .. ry 
!nr ~4 H ORAH. (Source: Eles~1oni.:5 ~~ek!y. 

~ SP(•temt.er 1~99) 

PesearL·h~rs are develnplng inr1iirm 
phosphide bas@d semlcondl1ctor techn•Jinqies th~t 

vastly outperform G11l\5 clrcult5. Scient l•t• are 
w~rkinq on manu(actur~ng processe5 for maklnq 
high-quality sub~trate5 and qrowing the hulk 
mate•i•ls as well 11s researching actual 
semiconductor t:leslgns. The techr."logy"s deployment 
:lep.,nrh on eplgrowth technologle5 such a5 
orqclno metallic <:h'!'mi<:Al VApt:>ur d~poslt loo And 
9:ts+source molPc::ular bP.'\m ep;t'11'Y to make the h.aslc 
tnP structures. tnP sur(11ce propertles enable 
met"! insulal'H semkondu.,tor fleLi eftect 
transl5tOr5 (HISl'F.Ts) 115 wl'll as high pert'""''"'" 
hetero>tructure blp.,lar tran5l5tnr5 (ll!lT5l for 
~ptoelectronlc clrc11ltry. The te1:hnol09y Also 
encnmpAsses semlconrluctors tnA<ie Cr0m ln<tlum qAl l lum 

arsenit1e and indium aluminium arsenide. se~eral 

c0mpanies hAve develnped e•perlmental lnP 
!lemic<>r11.iur.:~or!t such AS Tho111ri5~)n c .. SF''s ( ln 
1:nn1urn·t lon wlth the N .. vl\l Oce11n System~ ('enter) 
MI:;fET with three time1 the p<>wer 1 unlt q11te width oC 
GdA5 l'F.T5 and AT'T llel l 1.al•oratory"5 llRT with per 
st .l'JP. power f"(•ns11mpt ion ot 4 mW An•i p~r 5tAqe 
prnpAgat Inn t1Pllly5 of 50 p!co5econds. Others 
dev•loplng lnP le•-hnr,J0g!es lnclu<le f11jlts11, NASA 
Lew!~ Research renter (5ol"r cell5 tor sp,.r:e use), 
Spire (R~clrord, MA), Colorado State University an~ 
Tex.ls Instruments. (f!xtracte,I from F:le..:ttonlc 
f.ngineerlng_Tlme~. 17 .July 1?89) - ·-·· ··- --

Pl!"l l r<,mmunlcc1t lon• Re!1tAr(·h (A'!"l l<"nrll!) (Morr ls 
Tnwn5hlp, N,I) h11s dev.,ln1>ed n cnm1>11t1'r rhlp which 
slnu1l11t@s tt.e hum,-,n hr,.ln's n•urAl nptworks. The 
•t,rAln" chip !nr·orp<>r.1te• 19lectronlc Artltlrl81 
ne11r .. 1 networks which rorrespon<i tn th" hraln's 
n"11rnn1 and syn,.pses. The <:hip I• Cnfftprls"d nf sl• 
""'iron~ whlrh "" ronn.,r:ted hy 15 5yn.1p5P.5 th"t 
function 11s lnt1ep19n<lent prn•·essors. Thl9 ch!p .ol•o 
11'.orns In two ph111e1, II stu~flnt ph111& 11nd 11 t• .. r:her 
ph11s... In th& stud,.nt 1rh"""• Ir.put Is fed tn the 
n..,urnn• whll1t the chip prf')rt11r119 whAtever output lt 
dl'•lrPs. llnd1tr th& t&ll<"her [',"8•, the tfl"r-her 
t1tre,·tt1 thtt ootpot lnt'l th• .11rn1n <"nrr .. ct ,,h.t9•. 
l.P11rnlnq orr:11r1 11fter th& ar r•n?th,.nlnq 11nd 
Wl'llkenlnq or .1 .. ctronlr n1t11ron8. Thfl rhlp h ... 
pot&nl 1111 volr& plltt&rn r•rnqnlt Inn 11ppl lc"t Ions. 



~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

MJ"..lnw!llt ..... IntP4'-i: (~,1nt~ 1~l.1r,1. •":'\) r:tl'·..r ·~P.1:-.11 

Ct"'rnr11tPC 1·hip ,-.111 r.f"rrnr~ i.G •. ~l~.) rn,ii.t lpi \•",\~ \,·n~ 

:5inH1lt.1np.-,:~li'• .1 t•"'°:.11 ("\t twc' ti\lll···n ~t,.,·~~.1. 

NPt1Lli ri~t:5, ~ .. '\·1elle·! c...,r! •hp hr.1in'~ u' 'Tl:5,\~:!"t <•t 

t !ny c·,..,n.nPl·t ~n:1s. ~.1;· ~e ~·:e ~Pli;~ !·-,n t-:. tY':T't :it4?rS' 
rrnble:r..,; ·.;ith plt~~Cr: rl-•"·'""'lqr:itl•l:l. !~~~Pt''.";. 1·h~r \5 

the ti r '~ \o"i t:_ h PnA11qh tW·WP-C f('\f :ti: ,-~:~ i rt,. ,.,..,:"'."';>I~~=-. 

w~i-~h L\l:"ftoinP i wit!' -' n--in •.:olat ~le 'T"•':n<;r·;. ·~i··:~s it 
the .1hilit;· t0 C"~"'ntt4':5t Ar1i !ftn:-e r:'ltferr.! i;1 .l 

rn~nnPr :5lrntl~r t~ th~t n! the hr1'in. The 
:5em:c.~n·!n,-tr.:- r'l'lli!:~r 1:5 ::-11rrentl;• Pwp:,H\n1 ~ .. •tPr ti'"'~ 
"Ptili1·,11it inn5 ft-i~ the t-ht;i. rif whic·h" 1'1'1lli rrl'nt lr1· 
h,,, heen prl'IVi•~ei tn thP ;;5 N.1vy. p.;.v:·,· re~t>1r1-~'!'r5 

helped .ie5l'Jn the rhlp tin<~ ha·.·e h1Jiit i\ ."-"·rT'r•ltPC 

that will tt5e it. '!'hej' h·":'~P tr:-. u'e the chi;; in 
nt')n-nucle}!r wearnn5 3Y5tt.'m5. (F:xtr.l•"te·-i !!orn ~_I;i 

!!~~k. 74 r11~;· l·~A'l <l~ir~ ~-!.1-..L_~t~~~~-~Jql!.~~~.11. 
4 Auqu~t • 'R9) 

f;ei-·>·Jrdt tr·11 7p,·hnnln·j'{ (._eoi;.tt,Arn.i11h. M,\) hl~ 

introd11ced the ur;sno1: hf)~011rJt~td•: c.omp11tlng w.-.rk 
5tett lon tn r·~rmlt eoqlneer:s tn 5ee ~r~:n.,.nt .. n"-1'()1l~ 
ir.ter(erPn··e t'1tttPrn5 f(">rm.-.1 hy ,tr ,:-t1u'1l 1"iPfp,-t., 

nr vlhrAt i(')n rY>dP5 or i1I p.•Ht:. The ri.eth'\" 

:s11h5t it•Jte'I f.-.r th"-1' t \rnP. r:-nu~ur·dng: m~r>-.. )•! r_,( 

evpn:sinq: phc,toqr.,rhi1_· P~·lte5 th"t .. re \1511,,!!'r' 
ner:~551ry t0 re.-."(H•1 hol0qr,lthlr,; ir:tt!rfer,.nre 
r.:tttrrn•. Th~ ne·J w...,~k !t 1ti;n utilize" ol •.•i1h .. -, 
r,lm'?:fll tfJ f\n-i t)IJt intPrrPrenrp p'lttern!I gPnerat,e.-J 
t"j interrt•·t inn!'I of A ref~r~n·-e ilr.•! ref lip· te'J l,1t5~r 

h'!'r'lm. The hnlr1qr~rhl~ tp,•hnl'J•iP surpl lP5 a w.r,. ,,f 
,-,_rro~1.:trin9 the vlhr111ti0n ""''i"1'5 0f an ,,t,jer·t with 

th·,se r:'1ir11lrtterf t-y flnlts eliert1~nt ~;cflt"'\inatfr,n. 

:J:dtP·l tP1·hn~l,...11le! l~ U!ln9 "" Hr.~r")0 'i"5tem tr, 
find n 1 1t m··)rie "h:tpP5 anri vthrA': i<~r:. (rP'J 1Pnrl~5 ,.-,f 

jet ~n..-~ln~ P"rt_, ~11r-h a! hl11rie! ~"'' ·1'1rie1. 1~ 11 
<!l!n emplr1yin11 the ,:y5tem to ln~pe1·t J11:hrol'L1ht~ 

~eal! .-ln-i ".JAr inu! r.0mr--•,ltP m~ter i'1l~- (F.~t ra ·teri 
frnm ~ac!!~!!!' __ o ... s_lgn, 21) .llily l't~'l) 

r:'"'mp11ter h.:1:-~ ril!k! r~n run rl·.re t lm~1 lnnq~r 

in air at SO pE'r rent rel~tlue humlrllty th~n In rlry 
Jtir an-1 50 ti,..,e~ longer th"n ln,. v.l.-:>uum. 8t:",...".""r<iing 
to A !turiy bt NrH·thve!tern IJniver!:ity r'!5eArr:her!. 

The st urly "~~ funrlerl t.y I RH. Thf' mvi~et Ir hf'it<l 
~rrfllpP9 ~Art i··l~!I frnm thP rtl!'tir PVPry ttmP the rli'tk 
5f<1rt! nr !Stop~. ThP .-!ehrts nx~rl~i .. ., ·11 '••: ..... irJ .-.tr. 
ttu11 lr:werinq the !'IUr(t1ce en•nq;r. f•e• ,111115e the 

pitrt lr-1'!~ HP r<>litt lue!y ••Ml I, ll'ey rl0 l lt.t le 
rl<"m}lqp to thp r!l!'lk. ThP rt"lrt l~llf~ Arf' l1':ffJPl in 

rlry c11t r or In A vc11c11 1 11T1 ru'rl thP h11i lrh;p in t lme r:ln1~ 
the sp11..-:& ti Pt W'!'~n the heJ11:'1 11n'1 t hP ,ii '.'\K. tlf'\1.'~'I~ r, 

thp 11rlv,111ntrt9e nf opP,rc11t lnq di!lk!'I ln h11mlf! 11lr 
t1ppl lP.~ nnJ1 to 5y!tPm~ ln ("<.nt in11011! nper .. t l0n. 
(P.vtr,.rtf>'l frr,m ~heml_<;al and Eng.lneerl~'J Hews, 
1 ""'l''"t 19R9) 

JflM h.1'1 ,1~rnr~n1t rAtPrl A v•ry rl~n'JP 

np~nel~,·tr(')J\lr rt1I,> fnr fpr·plvlnq ~~lll '>Ver 
fihrP·npt i.-:- l lnP1 11t A murh t111tpr r1tte whpn 

r~cimpirlrC'ri t:f) r:urr'!nt rfP.Vlt:"e'.'I. ThP rl•lp t~r1n•.wst11' 

~O t lmr• mnre opt Ir.Al 1tni1 el1tr:-t r'1n\,~ •''•"'f·HlPnt!I 

cnmpMerl tn ~lmllu rhlp._ 511teh d'!vlr:e• permit rlit!it 
tr~n~mls•inn nf A! leit1t "'"' hllllfln hlt•/•t>r,,nrl, up 
to 10 tlmP!I f.:t•tPr r::r)mp11r&r1 tn curr•n~ fl~1rq npt~,_-

llne5. l~H I~ ~l•o ewpf!rlmentln'J with~ ~lmllnr 
chip fflr tritn5mlt11nq r1ftt~1 ftl flrily """ rhlp~ will 
be n~P~e~ fnr tr~n!mls1lnn ~nr1 rpr-~pt lnn, thq 

tirvir·p5 wl 11 nff.,,r Ar!vAnt.1Ql.l!'I ln<·l11r1lnt1 1f1'!'11or1, 

r'!I lfthl 1 lty "n'l relftt lvely lnv ens!. With th<> 
lnr·re;udnq powPr of com,)uter!'I anr! trAn•ml!11l0n r.( 

qr,.phlr,, th., 81••H•rl nf thf! n"w rhlp• will li11 "~"f11l 

In thP f111.11r ... (P.wtrftcterl frnm Wall :;tre"t .Jflur.nal. 
74 A11q11~t l?A9) 

S:i l i1·0p c:-y!'ltttl!'I ,-,.n t-P r;:cown c11t Jfll)"(", 

f'"~!llt irn . .J ir~ !ewt:"tr d•~f.,,t:-t~. ,,,·.:---i,r.tin·~ t~J A. Tl'\h 1°! 
tLP Uni·:et!it;· of Tex11s (A11,tin). Sitir·rin t-ry,t.1ls 

Ar•• n.1r~1l ly c;rowro at Q(1,l"'t~ A~ si i<11ne (l·lS \Ymr~ intn 
.·,"n:.1,·!' with a !ll~5trate-. The hi,;h tPm1•erAt1J:-e 
res1.its in !nmtJi defeet5 th.~t pre•N•nt!l tlie 
<iP·:et,~vner.t ~;f hiqher .1Pn!lt"; r~hip~. Fxtr,1 ec"rqy 
:n t'he t~"l'oof·tetr'perAtllrP teJll:L-: \11n 1~ f•f•''-'\•ie·i ~·r' ;ln 

litP~r.~tl11g Pie•tt\•m,1gnfH le !iPl.!. whl··h pr0·~1l•"P' '"' 

·"f'JC""tl r~1'~1":.'! th11:t tr .... n5rpr~ euer'}i' t.--. the 'llAl~P. 
(F:nr.1·-te<l frr.m i;~,.,_?c1e:1~I.~~· 22 .luly 19e'l) 

Ph1·~l··ir.t5 t:~ll'!l~'&' U1ltt hy•ir."•1•~n cr·nltl he,···~e ,1 

s11rif'."'r··nn·"!uctor ~thigh pre,!ure, hut the\r e5tim.1tes 

0t the t.;amper.iturt? lit which it mtli<es thi5 trar!sittou 
hrn·P ~-.lr i"r! widel1·- N1:..w re~~.trd-.ers .1t the 

nnh:er .. ity .1! C'.=tliforni.:t t'lt Perkeley and t.Awren.·p 
P~rkPiey I.}!horAtnrr· ht1ve c.1lr\.latf"1 thnt t.·1·ir1)'J~n 

~hc·1,i<i LP.<:1H!'1e 8 5liperi_:r_,n,.1ur_-tor in the r.1nqe 14-J t'' 
JrH1 Jr (up t'1 27"~). Th~~ m~an5 that it crJ11l1! h"':•.:o 

tht"? hiqh°"'oit 1·r i~ lr:-~l temr.f"rAture, T,:' \"t ""i' 
~1tp~r1-r.t1d:;•:t nr. 

The (1hj~lci!t!. T.!#. ~.1rbee, /dherto l';,:\p_·ta tln•! 

M,1r·Jtn ,-nhe01, ("alculatt> th.lt the t ;an5it i'Jrl "'i 11 
nr:-•·:ir ,H }lrnuntj 400 qiq..tpa5,:-al!. Perent ly~ 

Hr) ,...,11nq ~"" anri Ru55el I llemle1· "'t thfl' Carnf'.l'qi~ 

rn~t itut Inn In W<11!:hlngt•Jfl r• .. rr_,~,1({>5'.!;P,.., hi•riro•1en to 
2':.0 qig~p.15r." .. l! between dlArr.nn•J An'li 15 and fO\Jno1 
lr.•11rPct 'P~rtro'r()plc evlrienr:e th~t it h.1d ln·1J?P.d 
r:h.~nqeri t'rnm '1n in!iulAt,..,r to A m1?t.il. ThP pressure 
th~·; .11:hif"V•"''1, howPver. !ell ~h,...r~ of tn.t? 
! 0 1;:'~ r 1·qnrf11··t or r Ange. 

P-lrt-pe cln·i hi! cnl le11quP! .-i'll':·1~atP the 
r·ritlr:-rtl temp,:.rAture from !ir5t prinr:iples. Thf.'lr 

,.pprl')-1,rh. they 5""1· wa9 !ucr·e!!ful in prerlict inq 
!i11perr~rrncit1f':'! lvlty In r.otnpre .. 5e·l ~1 ! lr:on. The1· s.ly 
thAt rhe ITV)~'- prohJ11hle v11lue for lhe critlr:al 
tempPr•ture 15 210 ~. 

If experimPnter• m~nA'Jf' tfl ~ak~ hy~r0gf>n a 
-.up~rr:nniur:t(}r, thPJ' m&y q}!tn ln!!liqht int0 hn\J 

hlqh temperat1're sup'!rconrluct lvlt;: Wflrk5. The 
phPn0:nennn ncr11r5 in r.r,mplex m11tPrlflls. H1•'1:r1)qen. 
hnwPver. I• the ~lmplP~t n>.Herl_.J. (Thi• tlr•t 
-11pf 1P/ltreri ln ·.i ·~ ;)·:~•! ist•. f.(')n<i0n. 12 Auqu5t i9q~, 

the weekly revkew of !clence ~nd ter:hnol··1y) 

High temperct~~r.! ~Up~HCtH\~U•:tQ~S mcl'J tntlk~ h~tt~r 
inter1.:onnect5 . --

PP,.,~ rcher !!I 8t (nr ;11,l l IJn i VPt ~it y h"VP 

•te•JPlnr•ft!i A ri}llrkAqe 5y9•_em 5fm11Jat Ion m~th1.<l tn 
r!ll!tPrmine if hlqh tP.mpPrAt1He 9upPr("1)nd11r:-t0rs wr)ulri 
m~kP hPttPr lntrrn1nn'!.•t! fnr f'M(')~ ri!qit.11 rirn:lt ry 
th11n rr.nvP.ntinnlll ..... tPrl11l•. In .. tfl~t or thP 
l'IV"1rhtl l lnq methn<i, re!l•Archer1 sper·ifl11t1 in~er1·rir1nr.1:t 

lp,·hnnln'}y •lmllH t') thAt "~"rl In Nf.r"s SX 2 
rnmp11tfltr fnr "CMO!J t)()0.000 r.lr~uit 'Hor.PS!lnr 
l">pf:trtlt lnq At room t.,lflpflr11t.11rf! 11nr! thPn A aimilAr 
prn1:e!51')r U!lnq !uperct')n'111rt lve lntnrconnP.r.t \r,n At 
17 I<. The OV><lel lnrll<, .. t .. rl A ~ r01'1 lmpr•w.,mPn! In 
pPrfnrm,.nce for the superconrlurtlve rhlp. 

Intel (~~flt~ rlArA. rA) r•!IPllr~h~r!I sAy rnripPr 
f(u) mAy h" ft IJ"'M'l opt Ion tfl ftl11111lnlum (Al) ft9 .rn 
l11terronr1~rt mAl~rlAl. This \5 h~~lllJSe of cnppPr ·~ 
low rf'5l•tlvlty ~arl 'J""" df>p.,nrl,.hlllty. (A mAjnr 
llmltft!lon nn ~l11mlnl11m one nr two qen~rAtlons frnm 
now Is rnresP"n hy thf! r••eftrrh•r•. l Th11 
re~PArrh.,r• evAmlner1 the hf>neflt~ or •11ppl~nt ln'J 
Aluminium vllh r:oppPr u5lnq a •ystem slm11l11tlfln 
pro'l'""""" hits"<) on r11!vlr•, rlrrult ~nrl •y•tem 
nv>rlt>I•. ThP.y r11•roverer1 thAt the prop~qAtlfln dplfty 
nr lnterrnnnt>rtlfln Is mAjor when th• effective 

I 



,'P;'·'~iti:.J ':~·~ ~1 .... ~<~"' :ri .11 ~-..: .. ~:" ·,~\t: 

l ~":P :.-··: \.: , .. r . ..,.q ,,'i,:tl•'=~l ~- l:'.r J -It' 

f,r , .. nP h·t:r .. ~;~..>,~• rP'.'ll~t1·~·i" •11 .. ;1•::·~' .~~ 

.11~-~ f·•l i. ..... ~!1.J ~h...,. ti:>:'>,.. C:'~f''5i•'!' •.\~ :· .. • .... i ·:1 i, ....... 

':htn ') r...,.r ··.>::~ --.f t°t'~ r:L·~·pl .-'HP.~,·· ~ii-. 

lF\'.rr.\"t.-::>·, f: '~ St"":-tt .... ·~r~,h..11..·~;-.: lntfi!rn.1Jtt.,:::ll):. 

.;u t ·,· l 'l~'' 

A rr.il:it:.n l.1,~r~ ~i~~e::e vr:t_~,.. ~~1..:.-Ht> ..._·fi!nti~t>~rt~ ...._( 
Sll?;n i C·.)~1J.t,.: t ._, t 

Tht> •"t: ~ <;!T!\l i.P<t ::~~Pr~ - ("'il in l•>r~ 
s~:-:i.-,,n.i1;_.~,,r ~~1t 1rP [t'lll-;h:·,· .:'lr:t:t t.:i-:1t~1 .-.~ •ht~ 

tt-,i,·~nit-5~ t'f .l h11.""1~: ~uir - h}lve {'~P:i !'!\.1.!e ;n Ph~ 

::ni~P·i ::~l"P°'. ";tit' tP.-lrn. fr••m AT\.T RPll 
L.1t"'Ll!C'!' it>-; 11··.~ Ptsi. l 1~0r:-.snur.i._-_,.t ir·r ~ Rt'!to>lr.·hp ii: 

NPmi .!~r~er·. ·!~·t'-''~te:i ht::~ ."llrfJrr~tt i:h} i.11i·t~r~ ,-.( 

q.ll l i·1m .lt5Pn~·!P ,11n.f 'lliumlr.lum "r'!lt:'r:l.i.- ,,Pl t 't, ,,r 
.1 ~tit·-;f'r,t~P {'r 41li.lt1m ~rseni.iP. t?'ie~1 p~.-h ...... t 
thrn1:.-;I. tLP i.1y..,rs t•' (·re.H.._.. Jlln .trr.1;· ,-.f ~ 1·c 

i..'\"Jt?:'"L 

Th~ i.eJ'."Pi 5 .l?P ~lPtw,;.pn l dn ! S ~i ·r"IT°•"• r~"J 

wi.ie _.r~(1 '":>.C:, ml<"f•'f"'~trt?~ ; --r:'-}. T~.f'i' ··1n fl.t ."":•:t 

,\ ,-h\r At .1t>n,1:ie, P! IT\o'ftf th.itn ,\ mi!~l'U r•"r 
sq11.1re cent l~Pt rP. 

rn1:VPnt ~"rn: ~Pnd,·nr\.1H.-:"r I '!Pr! p~.~· : i,.o~·~ 

fr .... m tt"~!r P•i,JP!. p..trAll~l f,"\ th~ rl.1n•"" 'f tt:@- ,·tdp. 
h1;~ thJ•"P t.IJ,.Prs t"m~t thelr ti•,.m"" fr,,rr. th.a '!l':r;,.·p 
._ ... f th~ ,·1,:;i. ~hl' :"le.11n5 th..tt :int ikP · 'f:':Pnt i·1: tl 

~Prr.i•"•Hl la.-~nr 1-ii!~r!. the ne..., l \5Pt1 , 1:• ~·~ ~.1 iP Ir 

t'\'.t•-:tly th~ !'...1;..p w1t;• 1• 0r1,1n1r•; ir.tP}r1•el 

elp,_·tr . ..,r:ir· clr··ult,. The !a~t7!r5 ~i.~~ rP. 1 •:ir~ .tn 

e•rc-ti>~t ~~n,! i·r tr-w .~urrPnt t,, 1ir ~·~·p thP,.., 

l IT'llli.1."11~ .• ~rP whf.-h m..'lkPS thPm 1trr.1 1 ·ti·:p f·H 
II~·· in ·'r"".'T\rlll·;\,·~~ l•'+ll"I. 

Ar·,·,..,r.~!r;; t•' .·t,,.. f!1rt'-!10n, 1.r n~;i 

1·,'.'T\f'T'.11ni,·'lt 1r1n1 R»"!'P,1rr·h. J11rr.111;·• .-...f thP'll~, hli·~ 

p; .. , .. -~.1 r.1.-i( tri ?"o~.·k ........ ut.1 ,..,..,. ""('Irr ~--"1 ,·,-.,n:-.P ·t i·1n1 

t'iPtWPP:1 elf"··t r 'ni·· rhi,,,., t"r ln 1•;•t l -,.1 fit->rP1. 

An1·,thpr p-115~~·'11r·r (.-,r tht' lPn•1 t.,.rm i"i tn.tt ~ ;.-~1 

arr";-~ ,,r ~ lr.y l.-.1Pr't ml(Jh~ !~)rlT: tht "'.nnP ·t \nr~~ 
ln !In r.:tl1P1 net1r.1i t'.Ptw.Hk!. ThP~e .•r~ ,·,"'lmt''1~er 

~·;~t~l"'l"J '.lh!.-ti 1~1'1"l11LHP l'h9 h.;rr,1:1 ?-:- .. ~;.. ("!"tli., 

f!r"lt itpil'3-1rp.J ir·, -~;~-_, ;~_.c11~i'~--. : .. ,n•1H-.. 
1) A.:111.;t ~9A·i. ~hP Wf'Pl<t;· r€'-.df>w ••! s-1pr·.•p ,\;; 

te.·hn.)l.)Ti) 

:,,•lPrt l~t 1 -lt "I\'.~~ ~ .. •;P ff.>ltP·i ,.\ 

~i:t'Pr.·-.,n.-hrl' i1·,,1 thln fllm Pt.·hpi with .·1r.-111tt'i !ntr 

<:"~n prr..•p.1~ mi.-r ...... l':P"l fnr "·"'lrr • ...,·irii··.n i" oi. 

f1~vPir»;:1rrPn" ,,( !~111 f~ll'T' l§ 5.~rt ,,f \rt ,.,-,·~1.,,r.1• 111.1 

f>f(.Ht t•y tho 'i·l"r> ~v~nr·)·, t~.P ''"''-~ ,, ;·'n -'n t 
tPlP'r 'lt'!'lfT',·11d.--1r ~qr:' ,·.·rr:;1,1p1~"' ln '''P "'.~ '\ •1;•1\•J., 

~uprr1· 0 11°tu.·tir"1 •·lrr·1ltr)· fr, .. ""'P:l1f••1. 

T~H" 1T:i··rr.w.1·1P 1·1r•:11it rp.,,--.,,,,,,.. .. ' ' 1 f:••i1,r11·i 
n( ll tt) )1 'J~•J.llhPrtz, .. nri .!f") .,,,,·:e .. ,.., ,. ~1r .. • ,f"i)·•' 
f,l( W•'1r,\ri,J Cir 1 ·1dt!1 th.11t f 0 1n rr·l.""'!1 'il•Jll1111 W\th~fl 

th.tt rlr.<JP. It ._,_.1 ,1p•1elr.,, .. ,1 .tat NA;;J.'1 1.P'-'11 

RP'IPolr··h rpntPr in llt»:1tl11nr!. nh,1l, wt.Pr(' thflo 'iJflor .. ·,· 

rf'~P. .. rrhps lntn !li1,1..ar,·<1n•,11rt lnq m.•tiPr ~.'ll'1. 

Ho1t rorNT1>1nlr"" ''"119 !l"ltPI l t~f't1 1flo11• 11p t•"I 
thP II~ r•"•1tlVP "'"'' ~rAn•mlt 1lqn,,l1 wtthl11 1 r,.nq,.. 
nf 11 tn 11 ql')..thf'rtt. Thi~ hAndwdrhh ,,. h1t•nmlr1 

cl11ttrJr€t·.I i'IS mnrp 1'n•1 rnnrA 1 .. tPllitft' rPr'Pivr •r·t 
trAnttm\t lnff'lrmnt l•ul. M"ny P!1H,...,,flo,.n A1H1 ,,,,,,,..,,..,.p 
~ .. re: l ltt'~ h11•1• l8Apfrn'1<Je·1 thP. Arn .. r \,·,.ntt Ar,, n w 

: . ". ! ·' ~ ~ " .... : : : ••• ·: '!. 

:"" ·: · ~' ! , "'" , .. r • 

~;~_-;,,, ~._., ... ~~ : ..... ,. •1·;·~ ~ ~··· ,'.·:·· ~' 

'll:~";i.4iio:..-~ w!t'-. -; ·r· . ._.,.._.P !~!~•·r .. i'-~1~·· 1 . 

t·t" t • • •' ~ ..... i 

; 1 .• 

1 :•,,-, !t• .'I: t 

·lr,·.1lt,. .,., •-.,,: i!,:. :'!"" .. ,~P !r·~,,r-1t 1 ·~· "h.11 ·.;!"!"~nt 

•'r::.-.-. .... r.~. ·,- •• r tt··~·.- .. ·.·:t'i :.·~"' .,:;··-~ ,~1l 1r•"' 

::;~:t•'!" . .'~p h~lt• i"I •?:1t t~ ... t••"';•'!" ... t11"'3 ...... ~ ... , ~· 

: ·1:~ :.,~ ... "'~ '"·r»rl·l1~!~1·•t•1J ·::•1.i•:-·7 •. ,! ·:r 
•• 1<i!~.1r. 1"'1•1 t~·t'•~Ptt··'ll!·1· t~ .•.'l!:·tlit••"'! t''~"'i":~lt· 

i·1 .it;·1 P. ,!is;···n~irq ;.dth thP ~,..,, ... ! (.'+!" i. ~ ;;:t·i 
, I ' !" ,, !,.) ·1 ! ,-, [ , " -.. ~ i ! !I .J • 

lti:i. flht"lin •. \ i'r"i~~ ·i'll:• ...... ,, · •• ! ".~·~ r..,--;~1r··h .~t 

:.p..;~.,:. f.11t-...rl· ~t'3! tt~_... .. ·ir..._·,1~ '51:r~:-·_.,, .... 1 .. :.·!tnq: 

~ 'd "' ,. :' 1 t ~ 1' r l ... ;, r ti , ~t · 1 m .l l :.; ... ~ 11 '. p • 5 . ~ ., !l t i ~ t "!) .'I :: ~ 

try:: . .:; ,,1,. .l r:.:.'!":··~: ,·{ ·!tfr~r~r~I'.. s .. t·st:.1tes, 11;1t 

~.1n11· r' r,,·p t,.,., ~ ~ Jh .1 1He1~.-t r i.· ·· 1.:o;! .~n~ t l ~'rn··e"is 

'T.t ·r"•.•·;'3 ... Thl5 ,·,--.n~r.-.n~ i"I .-. ~~l"ll.:rP c·f.,. 

~H.:ori.t; '.H•itit;· t• ... tir,~r.1J,iite .H1 t."l~·t:-,)m,1.;11E-li1· 

w ·~·"'. 

":'!"It.. J1P·'i .1 i. .'P•Pr ·h.,.r·""'; ~ t 

·.-:t;"'·ir ••( yttri11ri. t"o<lriu:TI .•n.i ·'iT'.,r ... ,iiP ;9!'i .1 

~t~1n ... ,1 ~·i !il"' ·""r.t"" tt:ei 5:;.h5tr..t~P. Tr:e-;· th<:l'n 

.-~.-,11a, thiP ,-i;<":•itr•; r,nt•~ thP fiJrn. f<!1,·rnW.\'.'P 

!L;::.?!, _,r,., ,·,1rriecl ~hr•·.:.;h ttoP ·lr.·1lit .1t •h@! 

ir1!t•rt~· ~ .• r thP (ll!'l'I I!n1 t.ht1' ,.1t ... tr."'P. The 

. 11 r ~ pn~ 1t>r:5 i { ;· ... -~l t .t•;p., t-. i ni• ,_. h "ld,. 5 

f-'~~ir·,..fp,~ ~'1 (.\r !~ tw ... ,..,tll1·111 t'l:T'~f"rP"I ~·pr 

"liTtlfP ..... :.• irr .• .,.~rP. whi· h P<"l"llnPP~~ :n ,.hP fiPi..l .... , 

"'"'~""l: t~P ,-,-,.,,_-·1ni··•~ 1nr"' ,. ·~:.,l it-1':- hi.;'"' ... n.>11-1h t0 
t: ,._. • .,., r-11 ·r •.-ll·.·e- ~i·p.,,:,. (Th1~ fir~t .'l~f'~Hei in 

·~·~·.., :_:,:~en~t,t• : --:-:i ••1. l} .\·:·1·•5t l.~,~.;. the weP.iicl·; 
r~'.dtJ-J •f 51:1P1:.·e .:t1:·i te··t·n .. ln·fl') 

.:\ j,..,.,., tt>!"l"'0 ; 1 P1.1'11r ... r·~·~·""' ~l'i't~ ·1·1 t"-P util~ZP.! 

.10; ... ~1t 51•;P:-··.':1.!1,.·t •r••f ·~1r. ~ ~:.-T11 1irP··rt,· ,1~1t 

11 • \r-.'n. •.t•P •."··fP rif "''"',,,;,· .r; t •··t r ,-.~rrr .~'"'' ~·hir~. 

!°-•OllJi t·•·P~ iP".'Pl·~r,..i ,tt •J-.,r~h ··~r~! in\·:,.,., • ..., 

lini·:Pr51ty. Tr•p rri.st"L 1 .~A.I t>P .1t?~i.'".+•I ~·' ~··i'lirf" 

··iirr·•·;': ,·,..rr•ri~11 ""i""t-·~1 it it>~ n .. • prP·:1-.. 1~1·.,· !.-,11n.1 
in ;''•t·ii,hP.i li~Pr..tt.;;P (.)r "IJ:,l~'Pf"":·1 .• ,·~1n1 t\lCT"1 
-!..,.l<-~PP1 ..,n .-Pr ... :iiir a;·~t"i!iitr.-l.t.-~. A ,:')1)".~ 

~Pr'l'0 ~\Pr .. t1;rp 9,.\, :1~ilt'lP-i tt'"o rr,~ .. 11;.•p ~·lt•lP !'"'On 

r l i M.. I 'r: 'J \ r (' .. ~ i 'PTI ~ i : 'n 'r p . T ~· .... r ii ..... ~ '. ,, r r i Pd .. 

"i :"'.;\ A ,·;'r• •"IO'rP:1t tJit~·, 11! 'ii'.:••ur, 1-.i11.-t ivi~y 11'9' 

•! :"},., ·.-. l !1?1T1,•Pr.~t11rt> .in wh~ . .., ·I·} 1:.i ·111' rr.; • 

1·,ln ~-p f'~t·l ·,·.-1 (nr ,- ... r-...\ l.··1. Fil~a; ·•r-rr- ,ll'l··i tn.'''<: 

.H ~.-.. ~ ... ,·. w"l1·-r ;'ff lll •trri••i 1 rnti A r·m 1 r11rrPnt5 
,\\th •l'lh ~bf\'i Wt,ft"' n-.t .-15 .io(pct !r ... P. 

tr .... "' · ... r ,.:-. i ,· !';~. A11 J1;-: t ~ ') ~ •)) 

;, ... r••-1 i,!i1,·t·ir m111.if1.·?qr,-.r-i .tr'"' -;trf"f··h••t t, 

pr•·,11•' .. ""•'"·'T\OI\,.,. ,,1., .. vlth ~ fP1f'lrP 1l7P ri( ,l(f"•llTlt 

,),/, "1'11,·~,)ri"I lr1 ! pr 1 '"1.'P11·-.f1 W,f,.., ~ ft•,.t•;rP .. \1P n( 

11.~ r'fli,·r·"~1. ~" "'fltln:1,.. .tf';••i,-.;oirt'J f11tPr 

pr.' . p .. '.] 'r " ., , '. t' 1 i '"'r !o ..., I I 1 "· '•; ~ ,. ' ~ 't ,. ·.·fl I . 'p f. h I ',, 
w1tt1 fP1t11rJ" '117P1 WPli t .•• : ,..., ,,, .. IT\.·5f. , ... ,,..p,,·~ 

'rr~r 1n11. ~,, i w\tti A ·.1r-r·1 I . ..., i'<'•"'r ···Ht1 1.1f"!'·• inn 
~" r.r.trr t 1 A\..:·d t thP ~·r"h 1 Jtm .r tr1.-. r·~.ir~ mPlt in.J 

rt .wn. 

f• l1 1'•l(fp11f l"j •"·•11-.\,!1'>f .. , fill' 11. l tn\<"111111 i'1 

rt-,• 1171" lil"\it fnr mr.1t lntP'JfJllff't,1 ,·lr,··il!• .tn•I '""' 
1·lr··1dt• lP1!1 thAn O.i ,..,,·rnn1 .. rllt 11nllli1:tfl•;. 

7hP ~1rnt>\pm l'I q,_.t '-'h"n J'r"l!I p.t<·k r·ir,.,Jit"I ttdoi 
'l'jhr l'I• tllll fl'lf9•"t r"1n!I p1~ttn1 thr 1ur1h th"' ,·,rr-1dt 
t•Pjlrl f,..., ~Jlhlh!t • .-.~r n( fhP prr1pPrf\p1 0( W,llVftt. 



Tt~e p:p.·~r.'n"< t·~::~: •, .. 1;, ...... ,~ ._., ... ~ ~\.,.,. 

~'t••r,.ar~~P" -~·~n !~~·,· .1t:-11 ···•r:t'l::~• •.--. _, r~·;~ •. :· -:~L 

dll'""e::"lt•·=•~ <111-11 t ... : ~~~,, ":hPtr ·i·:,1.··:...., ..... -.. ·r-.,:·:··.,: 
\l-1·!PiPr1G!~. !"1,,~ ~~ ~~.,~r ,i''t-~riP·'! .. ~~·· 

•ri,ntu:-: ~,-...-~.,:11 ... 1~ •11·:~:~!.~':.h ts -~•"l'·:.:!tl'n" '~:·• 

el~l·~r.-::~·"" e:,.>:.J;·. 

:n t ... '!.1y'-s ,., :""'r1:~~r ~P .. !G~1' !~.i' ~e.1:~o;: ·.r-.. 1• 

elP<:"tr<..~n~ 1:-.1:1 jl::-;-- :'A':.•~t"n t!"".e e•\·!":p~ 1""irP!I •'n !~'IP 

si:i.·.-.r. 5'"' th·H ;-.·.; .: .... r:-.t ~l\ .. ·.1•/"'I iu~,-._. ,_.~....,:'·"";··"''Ir 

e~e._·t r···r."' ..,: : ~ ..... :1.1:1 ~hA':. i".:"'lH c···r.-iJ'ltPr tr..1'/ •.n·:~ 
1
·' l 

th~ wr~tlJ ar1o;:~~''· 

P;· ,·,>:~tt l~t. ~·'~.orr.-w'! q1Jl:-:t·;~ .,... .. ~l ~r1r1~i~t···r 

te.~hr.f')l0-:·1 '."i~:'"'-"'~~·'!s .;n rf»-5•":.,!lr,:_ t·1n~.P~ l in-; ~~·i th,.-:. 
elfl'ctr•_•aj,· .-.,-.... ~ ~•e rr"·'rertie5. r=e:-'5~11r .. :--:rr5 ;1r.,. 

heqi:-.nir..; t'"'· i.~~·-·< _,: \l"Y' nf ta\c:inl '!·:.1~1t,1.1~ ('If thP 

-~~stin1:t (•l'·.1;:t:;:r:' ec.,-..~..;-1 :e-.:ets -~ t:-:~ ele.·trn~:-
rt enPr,77· i!I ·;:•.·pr: L) .-t~ P~e·:tr1·;: it \.Iii: !Prd ~n;i. 

ele··trn:o •hi"!':!in.; ".•• .ln.~·~pr nne ,·,f 't'P en•-.rq·,· 
le•.:e-l~ ~~ to:; 'll i·-·•P•i. e ... -. n it thi~ 'T'.P, ns ;-.1~"t:111 

thrriuqh _, t'>H:-lf"f re-~•':-i ... nt t11n~:~:i1r l-

TtH"' <lir.-: ....,f ·1t:.1r.t11:""I '°"ei.I trlJn~i5t'H~ is t .... t'\·:.-. 

llt'.::ie cii""rlP~ ~r. cl '\.·Pry tt·.in ~Prr.ic··~·i::·-~·"r fiim 
S.1!1t!1.1i(·he--i h~twetJon • th~r 'em~.-.""ln·i,?r:tr-r ~qterl.1i _ 
The wP!l5 ~r~ t~ken tn ~~ ~t'•'1:t the 'i=P ~t ~·: 

elec•~0:-.·, r;1i11:t;;- l':'e.:t-.1r~.- . .,1 ·•v..:eol~;:•~-::t1 t\r~.1 

ther.')fr"lre e:e.-~f"-:""·"5 .1re exrerte·i t0 evhit·it ,_.~ ..... 

ph"-'°n"r-:""r;-.r. r:f re5c.n.tnt tunr:ei l inq ,111n1i e,,:,1rt• t :-·.
thP we:!5_ 

fn ·•·!1i~j.-,n, ':!:•31~!'1;1"!'1 "J@ll tr,,r.,,~5trir~ re,-...-.rp1itP 

thlt ei.~··t='Jn5 C".tn h.11\ve- !t"l'.rPr,11~ 11i!crf.?te Pr,iPr!J'/ 
Ie•.·t:""~~. 11r:lilte t(l'1a;·'5 tln.lilrJ' ,-("TT,;ter5 tt1-1t -lrt? 

h.11e•i 0:1 the r:~nciple tholllt eit_her p!.=.,·t:-.-.,,, (i.r,. rr 
thPy ,.,,., nnt. R:,· rec-:1nl2lng the:'fe .;ift..,rent st~tiP"i 

the p:0~~s51ir5 n0 lcn9er 0r:!y w0r~ in hirilry the 
o")n. (! ~ ! !TW"'.·"!e. 

Thi!'I rr.,.,,r:1 th"I" PhA ';re.•t"· tt'·~ n·;r.r-••r ,·.f 
.-!I f(PrPnt q:1.l\nt11m ,.t',1".PS th~ (}li}lltitt,m WP) i 

5Pf'T\lr·.;n.·i.1··t r rP•")(pil:zt"~, the fe...,Pr P•t·d'JtllPnf 
cnr;ventirin1l tr'1n,l5tr.Jrs olilre neerfl!·i. 

A·i•:ttn.-p5 fr-, m,111t~ri.1l 5~\~nrP rni-:-1n th-lt ,.,,it.1~1lP 

SPmlrr:ir.ri11.:tr.r~ Ar~ nn"' t·~rr.m~n~ ... p-->s.,\~.~llty. ~ .. ,~~ 

teo•:hni illP, c.1l leci mr.de·:-olar t·e,.rn eplt.1X'/• nl lr,w5 thP. 
b11\ariin'J r,f VP0:·1• th\n lllj"Pr!: of '}-'li J \tll'\ inrfi1J"1 
)Jf~Pni11P ,11n<1 .:1j]111Tdnl11!1'l lr,rfiom IH1,..ri ~P. whlrh ,-~n t·t'I 

u~p:i (('l.r th~ 1f:!'mir,...nrf;srtr-.r ~.-.·;Pr~ in the 111--..ntum 
WPI l. 

ThP~H" !'It r•l('t•:rP' .Jt"e ~,, ,.m,,1 ! th ... ~ A l"')r.,. 

r~nt \mPtrft 11')11.JtrP rhlp rr,111'1 hr_,Jr! ln hl l l l0r1 r111~r.t11tr. 

tr~n!ll1tnr~. ThP1P c .. n t~Pn he ~~~r·kprl tn r0rm ~ 

threP. '1lmen!ll.-rl.\\ rlP!Jlr·~, whid'\ f>n.-..hle,-.~ .. V-'1t 

-'m<)llnt f)f ··ompntinq i~f')wer ti") he (_'.'nr11·pnfr .. rPrJ intr, 
.-. very !ITl,.ll '.J•Jl1imP. (!"i:()11fl_'.'Pi Com1;utlr.rj. 
I) .July 19~?) 

Mnt<H01,. (rhAnr'llPr, A7.) rP1P .. r:·hPr!!I h.l·:p <"1"'"'" 

11p with.-. P.rlple le·1,.J m~t.11 tpr·h~i1rt11P (r.r 911t-.ml1·rl"'l,1 
911te 11rr11y• 11•!n'j t"n'l•tPn (W) fr.r thP lnlt 1111 1T1et11I 
J;mjyPr. ThP w nffPr! rl~r~n'!~t>le rn11t,,rt1 th~t <"An 

rP~d5t t~mpPr.thHl"!'I hiqhP.r thAn r.h.,,~ o~u,,J fnr 

115!1emhly wlthnnt t"'tJllrt lnq tr11n•l!itrH hfl'hAvln11r. 

RP•P11rrh&r5 ""pn5lt"" 11pprn•lm11tPI~ inn 11n'l•lrn"'• nf 
P'"t' t lt11nl11m (Tl) t.n riul 129 11n•ppt11hl" rnnt11<·t. 
ff••l•t11nr" """then tlt11nl11m nlt.rl,j" (Tiii; ""ln1 
r,. .. ,.t lv1t lnn !lpultttrttri CRl!l) fl It'!,, Pure 11rqnn 11n.-t 

p11rP nitrnql'n t'Jllll8~ Wfllre l'nlttt<1 tn t1epo11lt th1t film 
Anrl QA! rl")mpo11ltfnn .. ,.,., flnw1 Vttr• lllr1)U1PP<i Pn 

11rhl•v" A TIN ~rnlrhlnmetry of Apprn•lm11t~ly 1.0 tn 

-'"~:~~·:p ., 5~ ,~.:r t--..r r iPr. 7~1~ tP~•"'1?'·-t~•"'r"'I t t:.~n ,··::' 
d_,i.t'°'"'"lt.,..~ TlS t•' ~nt-,n.·p t~~'"' .i11~•':: .... ~ t·1~1...;"'"P:i t-. 

~~: \.- ·· .'!;,-.."(\ i.:o. 7~1,p l"'ll11 ,-.r H~~ 1i;·~ , .. _.. "'."i~: :,o;: ,,i·i 
t.i 0f~~:' G ··'·~ ·""r~t, ·t :-,.,-.,.~.,t,, .··P, ·1'1 .. t ;•;•H"t 1-.~1 

intP 1 .Jr~~-,. ... r:~ t~1P!'I''"' 1 ''-~t·~i!r;· with "'T•"'r~ !\'""'r 
r_·,...·:.;-~.1·1~. r;o:;\,1,1 tr-:1 tP -~Pli·t :~ ·n ' ~ _n mi1·r·"!~ c11!P 

11rr,y ~P!t ·:'"~:l•"'iP th..> rP•e,-..r,-~1 ... :~ o:;h,,.•~~ r.P1riy 
!·"'.~ rt"'r :._·p~ .. .-~;:".°t""t "lt"~T ~· ··,.·to>r.L;~ ..\ro<i 5.1j' th1t it 

15 ,.-;irr-;-ic !.liltP ~·"r s.1~1?.ir11.."n cir.-::ir-~. (F'ICt:r,11·tp l 
!:-.'..-: .Sem~.:~r!,_~.:.:~ ... ,~ ~r.t~t'.i~~~it::i.1:_ •. •1u1P :•i.!'111) 

':'0shi~-lll (.T.1r.1n} ~~15 •ievt"'! 'T+:'! ·' 1.1t~ ,,rr lj' •·1!·: 
,-.,. .~.,.l.1;- time t"~ ~·· .. 1~ n~ .in•~ Sl.~11n (..;.1tPs. It 1:~es 

t"'li~"'l.1r IC'~ 1"f w.:al l ,.,~ ('1t~p:ement.~ry l""'·'°'t >tl ""'" i.~ ... 
sie.::ic•~:iJ··rr.rs. -.:t:i. '-. 1...":-•n5umi:- lt?-'55 pnwt .. r. -:-1-.shlt-" 
5lj .. 'I thP .'iP•Ji,-~ i< t!'P fA!ltf.'~t. mo::.~t cr·:~·it>n-;"',i gitt~ 

ar:-,1)" e•:er. i:. w.1s ;-,r.:-1u··eJ hj· I~yinq ~(•.Fi rr:i .. _-r:~n 
i ir·e ,1.:ro~5 .1 4 H hit ;··nF.H. One hip-·i.l.r tr.1n5i~~,,r 

i5 ~hrtrP<i hJ' tw.-.. ,11fj-'<"Pnt r;.•te,.. thPrrl>y r.",1l(in•.: !-
>t: ,m,,: l~r ln,1i• ... 1·ir·-11it. Sht;-•m"'<tt-.: r.f thP nP·• 
•iP•,::··"" will hP1ir: ln t._.,-, 'it".'tr~. (~•r:.t··fp,i fr·..,, 

~-!, 1n f.cu'.1•Jtr0t:"__ Ju.~rn.ll. 8 .Tt•li· 1·1ri9) 

,.. ·t ivP ~~"'!".nr;· Te-.·hri"\l v~y rroc .• Ir'Ji:ie, 

·:1~if rni;i, :r.1r:uL1.·-L:re!' the Pistrih11te.J .trr<l.y n( 

t•r, .._~_,,.,:.r5 (C,\r) f 10, a: rr..115l-:ely ,,.H.:tl iel 

mp11ter. A r~1·i:.nt pre5! rPle~'."Ce ··l.1imeo(~ th.1t thP 

,.,-,r:".t··:ter flit:!! At ~l_h~l; ~~n -~·..,•2_ie.-i~1 "lH?~c1-~i·)_n5 r•~t 
~e· ,-,r-.,J. 

~--·'1'i·'' ;t_,r 'P"'~·1 i5 <:0n•J(l-nt l'1n~l l•1 rr.~.ts·ire.-1 i:1 
mi i l tnr.5 nf !1,•,1t inq p0L1t r-pt?rillt l0n5 ;1.'); ~e.·ond 

(M~-j<lflnr5} Cf m: !. l ~0~5 of ln!t fll("t !0nS rer ::Je -•)Jl.-1 
(~rrS). F.-.11..-....,inq ,.h~ ~hhre·~·i<"tirn tr,•1itir-·n, 

t--i!: fr.n~ q( fl.;n:~an o;iPrations pe[ s~·:- ,.- ~ w~)11l i t:1:;.> 
~t-,,~rtPnP•l t·• rit.-;·p~. •hif·h ·•e thin~ ,hr,•iii1 l'it:t 

pr• n•'"':Jri·-.:a·i t.el« i: !J I iii.::e thP '.le~ I kr ·-·n '''i•~ r.f 
;.'l:ZZ IT'ii! i C. 

£'t"~i'~ ln!,:-? ~P·~~:!i c1 tP!rf'~h\O'J n )t{) 0( r'·r·•>lar 
n1lt1.1rP Int·") ,.,..t,..r"1ter l in1•) .. r.1 ,-~rt.1tni·1 ,·r-·n• .. ·p.,-s 
thP n"'t!"1n ,-,( !trPP1 tr••rP tn1n fl()}::! rl·Jt:>5. (~.,1;rrp: 

~1ie:·tru~. Se-ptom! .. ~r 1·1119) 

.!If'( 'r.:teme pro.J.;..:e:s Lr,.irr_l df!:_l~it·.,- r1va~iir~~ th.1t 0( 

the •:hlpJ 

~,,.mir··r~1<t•)r riP•i1neor5 rlnd IT'.\rll1(-11·t\lfP('l .lr'· 
•1nlPi1t.,td1.1 ft fl<..-,,.t nf i11t~·;r1ttA:i (·ir··11it'l f~,11·1r\n1 

P'Jlt!r tdqhPr rl0rk r .. te'!I o1tnrl qrP~tpr f11n··t inni\l \t;• 
'11.-I(,.,, ln•0 '""~l Ier !'lt•A''£l~. ,.,,lp"'I 1.1ltt1 !'l11t.ml,·r··,n 
rlfl1iqn r11}~~ ltrf' W)\I r·ro"""'"1n.1lAr-P; hnWf''JPr~ f1".1ny nf 
thp p~··kArllnq ,.n.., lnt~rrt1nnec:t !!r"h'?'mP!I 115erJ ~o 

p~r:k .. ~P t~JA~ ~~?e hA,·k to the <l~y~ nt l.n tc1 ~.OJ1m 

rlro5i9n r11le:s. A~ A re.,.11lt, thA" f11ll ruiwPr of tt1~ 

nP.w ,_-hip~ h~1 ,.em.1,n~rJ 111rqeJy un'-'pperJ . 

~11t imrrn•1i:.m ... nt1 ln p,1rk-''1ln'J <'Jn..-t lnterriinl\('r·t 
'~rhnnlf"')qlf''.t wl 11 r*'lP..,!lt th,.t pl)Wfl'r. flnp ;t1~r-h 

.. ..-1v,,nrp rr,rnl"5 from llnl 3truf'."'P•.;rfl Jn('. r,( IrvlnP, 
r"11liffJrr.l11. Thn r·r,rrp.111y IAYS fh,ljt wlth it'.'J v~ry 

hlqh rfl)n~lty intPrrr,nnpr·t tArhn,..lnqy, hol\rr1 An•i 
rfV)1111lP ciPn,lt IP! .-rt th11lr hP•t r.\n m~1tr·ri th0~~ r)f 
th~ rhl,1~ th~m!!elve1. 

An 1m,HJrt~nt rnrnp.r.nPnt of llnl!';trort11rp·~ Vlffll 

~rhrmp ls A proprl•tAry 1'111Jtll"y~r inlerr()nrirrt 

tprhnnlnqy, suppnrt~" hy I l'j11l,j nr911rdr ,jlel"<"t r k 
r"'' ln1. In thP prr)•"fllS, An 11<ihn•lr1n prr1mnt ln<J 
"'""tl'r l11l l1 1p11tt,..rft'1 "lnr111 with ,.,.,,,plJ'r nnt0 11 
1111h!lt rftte rno11r1tt1 with 1 lrtult1 nrq11ni17 rP~ln. The 
rP•ult I~ thnt thft f'nt lrtt surfArtt nf thl' 811h1t r .. t,.. 
hp-n .. 1-..1 f'l•r:tr lr111 ly rnnf'i1117t lv•. 
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111. MlUUl:KT TRllNllS Allll •~ANT Nl!WS 

C<>mputer <>nd network equlpo.,.nt vendors are 
beginning to orrer one-stop service aqreem .. nts tor 
network service. Accordln\J to Industry analysts, 
these multivendor service agreements would allow 
users to .. ,. 11 one • i rm to t rouhl eshoot a problem or 
co-ordinate malnter1ance. The ven-1.ir would al50 he 
responsible tor timHng quallried technician~. 
User~ also avold the Inconvenience of havln9 vendor~ 
finger point when" problem orcur!I. While usHs end 
up with added convenience, vendors add to their 
revenues as •ervlce providers. IBH, Digital 
Equipment, AT'T and Timeplex ofter multlvendor 
network service. According to Ledgeway Group 
(Lexington, HA), rever.ues from multivendor service 
contracts will be $3.8 billion in 1993 compared to 
$2.5 billion in 1989, a 15 per cent growth rate. 
(F.xtracted from Hetalwork!.!!!L~orld, 24 .July 1989) 

I.easing of work stat Ions Is becoming good 
business for rental and leasing businesses. Such 
firms are reporting !~creased demand from users, who 
are now familiar with the technology. 
Micro-Computer Rental (Piscataway, NJ), says that 
the company receives many calls from Fortune 1000 
firms and small engineering businesses. In 
particular, they Inquire &bout the SPARCstation line 
~y Sun Microsystems. Liberty Credit (Herlck, NY) 
feels renters are looking to hedge ag1tlnst Inflation 
and equipment ob!lolescence, while DEC reels work 
station prices will have to decrease dramatically 
before buying Is less expensive than renting. Some 
vendors are concerned about adding value to the 
leases, and some - like Sun - place tight 
requirements on rentals and leases. (F.xtracted from 
!,'.omput!.!._~seller. 19 June 1989) 

Modem prices are tailing faster than 
transmission rates are rising. According to 
Dataquest (San Jose, CA), prices should continue to 
drop Into the 1990s. In 1986, a f3st modem h11d a 
speed of 2,400 hps and II price of about $1,QQry; 
In 1989, r .. st Is 9,600-bps and prices are below 
$1,000. nataquest also believes th .. t high-speed, 
dial-up modems viii shew the IArgest growth and 
by 19?4, high end users viii accept digital 
tr .. n•misslon technology, especially the Integrated 
Services Digital Network. International Oat• 
(framingham, HA), also feel1 that prices will drop 
llS S,>ee<ls Increase. Although onore 2. cno- hps nv.idems 
exl•t th .. n any other, the 9,600 ·hps mo<lems are th" 
mo~t Important In terms of revenue. In 1999, 
9,600-bps rno<lems mAcl11 up ~7 per cent, or 
$699 million, of the $1.2 billion mo<lem markPt. 

Sevnal forces are drlvlnq the hi<Jh·apoed moclPm 
markets demand for high-speed transmission, 
technological Advances, greater u~e ot person"i 
computers and greater us• or computer l2ed ••~ulpment 
(e.g., autnm3tecl teller machines). for corporate 
users, connectivity and network management 
capabilities are p: lmary drlvlnq forces. According 
to ~!ectrQ!Jlc_l'!.~1.L.!!!!!.l!l!:!Llntem~. 5 types of 
high-speed modems exists full-duplex, which 
transmit at the same speed !n bo•h dlractions1 
half-duplex, compliant with lf.32 modulation, "'hlr:h 
runs In one direction, but can change direction• in 
mlcro··1econds1 h11lt·duplex, compliant with Cr.ITT 
lf.29 modulation, fo.>und In taw machine1, run In one 
direction, but cannot change directions quickly1 
asy1M1etrical, which ofter• tour line• In one 
direction at one speed and •nothe1· l lne In the 

oppn•lte direction at a slower spea<lt 
telephone bandwidth"''••"'· (F.xtracted 
~seqe~, 26 June 1989) 

11n11. A full 

from C:~mp_u~_! 

US s~les of scanners viii reach $1 hlllion 
In 1993, against $2S million In 1989, belnq led by 
desktop and portable scanners, according to BIS CAP 
Internat lonAI. The scanner lft.Jrket Is belnq fu-.led 
hy the Introduction of l111.1ge processlnq software 
product5, accordlnq to Internati'lnlll Re~earc!1 

nevelopment. Alnong market trends, there Is a mo~e 
towar".ls sca11ners that offer 256 shades or qray. 
Port11ble scanners will do vell In the m.irket, 
because they cost less t~an $500, vhi~h lures many 
first-time users. Another trend In the market Is 
colour. Applications tor colour scanners will 
prohably Include short-run publications, 
pres~ntatlons at the low end, and ad proof Ing. 
Among the products already on the market, Hlcrotek 
m"kes the HSF-Jr.oz, a colour scanner that handles 
24-blt colour photos and drawings up to 
JOO points/Inch, plus 8-!>lt qray-scala photos and 
drawlnqs at JOO points/In. (Extracted from ~!?"'~l.!1.!. 

Reseller, 10 july 1989) 

Increased demand for WORM disks ex2ected 

Optlca 1 wr I te once/read many (WORM) d lsks and 
rewritable disks In both l.5- a~d 5.25-lnch formats 
will sea dramatic rises, according to Market 
Intelll<Jence Research (Mountain View, CA). The 
J.5-lnch rewritable formal shoulcl reach shipments of 
910,000 In 1993. Other 1993 projections Include 
70,000 shipments of write-once 3.5-lnch disks, 
103,334 of 5.25-lnch WORHs, and 120,0~0 of 5.25-lnch 
rewrltables. Rewritable disks provide users vlth 
many options and res-.llers with more selling power. 
Another boost to resellers will be the use of 
650 Hbyte 5.25-lnch disk as an ANSI/ISO standard by 
the US National Bureau o( Standards1 most 5.25 Inch 
disks alreacly conform. One hurdle Is that software 
Is needed to configure disks to the Jser's 
cr,mp•Jter. A•:cordlng to a Sony spokesperson, opt teal 
disks are no~ "pluq and play• devices. (Extracted 
from <,;()!"..P\!!~~l_l_!~!!}~!· 19 J11ne 1989) 

Silicon micromachinlnq may be on the verqe o! 
opening a real market, thanks to a few tartars. 
Silicon, thouqh hrittl11, has greater elasticity than 
steel and density as low as aluminium, in 11cldltion 
to beinq ple2oresistive and capable of repeated 
flewure without veak<?nlng or '1atormat ion. A 
promlslnq ne"' process hullds up mlcrostructures on a 
Si surface, rather than relying on selective 
atchinq. The prollfPrat Ion of ml<-roproce5sors 
creates a demand tor micro-scale clata gatherers. 
finally, mkro m.whininq Coln plgqyhack 
terhnologically on microelectronics. 

Hicrnmachlnist ~ h.t11e def,.rred the "Holy 
Grall" ·one chip lnterJratlon of sensors and 
smut• - for attainahle 2 chip products, such 119 a 
strain g,.uge tor auto suspensions. With only 
10 pP.r cent of the new car market, such smut 
su1penslons could comprise,, $200-300 mill Ion 
market, according to NnvaSensor. The SI based 
dlaposable blood pressure micro senior market 
exceedecl 6 mill Ion units in 1988. Mcintosh 
Consultants (UI<) see• the world non pre1sure 
mlcromachlnad Sl-1en1or market '}rowing from 
$21.J million In 1987 to $.OC million In 1990, wlrh 
tlovmeter an~ acceleromet••• sectors each excaedlnq 
$50 million In that yeiu. Fro•t 'SullivAn 
(New York, NY) •v•• the US semiconductor ••nsor 
market growing rrom SJ40 million In 1986 to 
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$5]4 mllllon ~n 1990. ••Cl\1dlng ~lcrnm~(·hlnP~ 
m.ech11nlcal pArts (P.q: .• nvzTl•!il. f.iovaSen!lor 
projects a $1.6 billion overall Sl sen~nr ~nd 

mlcro!ltru<:"ture m.trket 111 2000. (F.'Jttri'l•:-ted fcom 
Ele~t~0nl~s. July l?R9) 

Laptop computer~" 

A f ierl':'P ~--.tnppt lt lve h.,tt :e l~ sh-i'piu'} 1;p fnr 
sr~·-e ~n h11.,lne!11men•9 lllP"· W\th 5~lP~ ,,f l~fltnp 

r_-nmp1Hers qrnOJlnq !PVer.tl t lmP~ f,19ter th,.n thr}se •~f 

<ie-5ktnp m,11r-hl11e5 ()C rlunki.-r. !IHlt .. ·A!le -'lzo·l 
transport.lhlP ~-nmp11tPr~, thP threP rn.1rket }@'<t•ier!; 
J"p.1n's Tnshlh.-. ;ami NF:C. ,,11,i A.rnPri.-.,·s Zenith .11!'11!' 
hu~tllnq ot1t np·,,,. llqhter. f.1st~r ,,,,..,1~ls. Me.inw'lil•' 
others 1trP jur'llpinq: int,.. th~ m11rk~t. fr.-.m hiP8"J}'WPiqhts 

SUt:"h -11'- IRM .;ln•f C"c•mr.1·t to S:ill•:-1on '/.1!ley StArt·up!. 

7:-""citt~ h.'1,, Ju .. t '!t.lrtp1l ,.hi,.plnq .1 flflW rn.- .. Jol 
t:itlle-i the Mlnl~rnrt. It ,1,·,e5 evP.r"fthlnq .l rh•rm.1l 
TAH-c.)m,~A• lhlP c~Jr.ip11ter dfJe!, tv1t v~iqti:s ,:niter 
5lx ponnd~. 111nrl l!i 1100•1t the :si'ZP of " thicki~h At 
nr~tehoc'k. 'Zenith ls ri1tther pr"tut t')f It. p.11rt ly 
becAu~e It rP1:'."k("'ln5 the m.:\chlne 15 hPtter lln•i chPAprr 

than NF1-·:s rlv.Jl llqhtwPl11ht. P.~1~ Mth Zenith An·1 

NF.C coulrl qPt a nttsty sho<:-k from f\ pr<,.iu·~t r.tl lPd 
•oynilho<)k" developPd by Tnshlb11 an<I ''' f11r sold only 
In .J11pi1n. 

Toshih.1's ·nyn.lh"-)k" ls f11ster M·i ahout ii 

third che11per th11n Zenith'• $2.00Q Hln1sPort. 
AettPT, It uo;e~ :!1tAnrl.1rrl:-5lzf'.'tri ] 1 '2-lnch n1~;cettP~. 
So l~s <latil ,·,111 be pluqqPd stralqht Int'> ,..,,ny 
desk top rnmput er s, wh l le the Zf'n Ith 11n'1 NEr'. m,v·h I nrs 
use non- st.-Jnd.trri <ilsk:s to s11·1e po..,er. Tnshih.l hope! 
t0 sf'l l '10,000 of It• new morlel In .J11p11n 11l<>n" 
In 19R?, .1ncl In lQ?O lt fore•:asl• .Tap11ne•e saies 
<>f 200,onn. Zenith's ~xpectftt !nng nre ln..,Pr. ~o if 
Toshiba meets lts forecasts. It should e•pand what 
ln 19~~ was only a narrow lei1'1 over I•nlth In the 
wnr1'1 laptop IPaque t"bie (215.000 m•rhlnes so:d 
versus Zenith"• 227.nOO). 

1Jnfort11n.11tt-ly Cnr Tnshlt•..,, the t:nmp.1ny <lrJe!I nnt 
know whPn It "111 be 11hle to Intro<!•.•:& Its pr 1'1• 11r.1 
}0y into Amerlr:A. It rann.-.t e•,,...,rt fr0m .JApAo, 
bP.cau5'! Amer l1:A l! p11nb1hlnq To!thlh.:t for ~ell inq 
"str~teglc" terhnoloqy to the Russian•. And It will 
take sn~e time to tool up Its Arnf'r lrdn plant. ThP 
firm ca.n qu.Jtrantee ~n Amerlc1tn i .. ur.-:h only hy the 
end of l ~?O. Ry th11t t lrne cornrf't It l'>n fnr lart'>P~ 

will ··*':' e"JPn flt"'rCPr. 

on .. c:oml'Pt ltor that Tnshlb• will <:Pl!dlnly nf'e-1 
tr..1 pay 11t tPnt lon to, If only ber.iiusP ,..f lt ~ n.lme. ls 
a SI l icon v .. 11ey st11rt-up "!so r11l le'1 Oyn11hnnk. 
Thl5 comi,riny vhose founc1er! lnclurle a r.o tound.f'l'r 
or su~ce~, 5tnry 5lJTI Hlrro5ystems And ~ 

co·develnpPrs nf lRM's PC - Is lann•hlnq Its own 
l lqht. ~tyl l•h laptop. I.Ike To•hlhd, lt bnrrnwerl 
the nc1mP Oyn'1ho0k fr<•m Mr. Al8n f.ity, " .... ,..,mputer 
pioneer who cnlned thP tf'rrn to desrrlbe his dream 
com::nt!er. llnllke Toshlb"• llynabonk h•s American 
r lqht~ tC> thp name (hut not J11panPsP r lqhts). 

Aut the m<•!Jt lnnovat Ive t~chnrdoqy i:s r:l'iming 
frnm a l ltt le knnwn Sl I Icon V11l ley st11rt up c.tl IPd 
Aqllls which w11nts to sell computero to workers whn 
c'o not h11 ve orf I <""PS In the t I rs t p I an•: qPo I oq ~st~. 
Alrcrt1ft mech11nlc!I. surveynrs Anrl sn on. fts 
m11<:hlnP.!I are port11hle, w .. terproof an-1 qre .. sP-proof. 
Some h11ve !IC"fPf!n!I on which an enqlnP•r rAn !'tketr·h 

with II flnqPr. Rv the en~ or th" Y""' Aqlll• 
proml•P.!I equlpmP.nt that will link It• m11chlnP.• to 
nthP• <:ompnt1trs vl11 r11dlo ln1t•11~ of tf'l,.phon1t llnf'!I 
or local -11r•" networks. 

Aq81n't Slll<:on V11lle•1 lnvPntlvPnPu the 
J11p11ne1e 11r1t r11nqlnq the strenqths th11t mAdlt th•m 

lftdStPr:5 of con~uJne[ Pl~1:'."tr,onl1·5: fi[!lt • rr ... ""°"ln9 
ll'Or• and mc_-..re rov•r mis•rly equlrmttnt into a 
s•ul ler, chl'•per padt:tqe: se.:on'1. re•P""•llnq 
rt'• t ck l y t"' tJeft\An.:t. 

nrhpr ne..- prnoior·t5 Art!! 'lrl th~ v.1;·. 0'1e Is ~1 

r·nlrH;r s··re_.n fr->r lapt0p~: Nf-)_~ t1n•.;PllP·i a 111ptop 
with ~u.-h a srr.,en In July. To.,hlh" .rn'1 !PM are 
1·"'int ty '1evel•'plnq their own rolt"'11" !llr"rfl'Pn. 

T'•Shlh11. fC'r rine. ls rr,:nfltient th.-.t 1 .. pt•-·r~ vlll 
pr.-.vi•le lt wlth the 911,·,·p9~ that h1~ '!O f"r elwl~d 
J~p~rlP~e fir~~ in Oth~r ra.rt~ or the rer~n11~l 

''""'putt-r ind115try. Alrninq sf111a.rPl'j rlf thP "'''~" 
rnrlrket vlth it! laptop ... it hnpe5 t~ JN•"Jf!' up fr,Jftl 
PiQhth to thlrri pl.:.re in the V')f I•! ffti•·rr.t_·c111r0t'UtPr 
rn.1rkiPt OJlthin fl•Je YP.1r,. Th,.t is a l11t or l"'P'· 

cs',lU•"P: ~h~ _f;~l..!~~Y"'~:S~· i SPptew:ht>t ll'lR9) 

AlfhO"t unn0t l1-Pri, a $l 0 lO mil 11,.,n '1 "{Pltr "'·lrkPt 
h.l!' rie,,,·e?np,.rt In thfl IT lnoi.1"1try • .1tnr! '''"" rr,mp.1·11 
h.,, thP wholp of It. rh.e mArket ls for m11ln!ralftPS 
runnln'} Unix 11nd the comp.111y Is A.m..-1: .. hl. 

Am<i.11hl •s; dire-ctor of hu!iness '1.evel0rmPnt in 
F.orore. lf(en G0rf. re~eale<i la'5t week thAt th~ 

r0mp.1ny
0 s st rateqy of tievelnplnq ~1 rn.11jf'")r secnnrl::try 

5ouri:-e nf revpnu~ ls pro•;l<iinq A t-.lq pa;· off. UTS. 
At'ftf1.lhl's Ifni• v.,rlant, ha:s <:-0ntrlhuted t.etwepn 

lfJ .ln.i lS per cent of tot11l revPnUe!f ~n e'1r:h 0t the 
p..-.,t tw'"' YP-'r~. 

Acrorciinq to lntern.1t it'ln.:tl riata ('orporat i.->n 
rlqure•, Aindithl has <;O p•r rpnt of thf' nnrkPt for 
IJnlx "Y'tPm~ vr,rth $1 "'l l 1 lnn ftnti over lo P.urope. 
an'1 a I ittle le•s than that worl~ wirlf'. 

O~m.1n•i •~ inalnly comlnc:, from qovernmit;'r.t And 
qua!Jl 'J~Vernml?'nt orqanlz11t Ions. who w.-.nt the 
5tar.1..rdizitt Inn otrere~ by rtnlx In npen op 
~r·mrt>t\tl•)n ~nri sn rerJuce prnr.·11remeont pr\,~P~. 

~/llny r:-u~tr:~rs anrf pqt'!nt lat custom~rs for llT5 

sv•te1T1s are Am<lahl u•ers al r"a-ly. hut their 
"PPI 1<:111 Ions 11re not new. ll0h<~ly h11s yet pnrted "" 
MV:; "ppllcatlon onto a !ITS system. 

Amahl I~ Pxpe.·t ln'J thP m11rket to dPvelop 
r11pl-ily. 11n-i I• h<>plnq to derh4' 10 per r1tnt of It~ 

reven11A1 fr()fTI llT5 vlthtn fh.-P year5. Thl!I yp;u It 
l"I P.•pPct lnq to 11•1·1 20 r.ew HTS site' ln F.urop~ • .111nrt 
~o w•>rl'1 wl~e. 

Am11hl Is .till thf' nnly cnmp11ny to nfff'r llnlx 
In nat Ive mode on a m11lnfr11m... !RH. !<:"I. 11nd Unls~'' 

~II nffPr v11rlant~ 11s qne•ls un<IH their proprlet~ry 
•)per11ti1H} systems. an<! Rull has 11nnounr1td plan• to 
do thP SAtnf!. 

F.Arl\er thl~ yea:- Am-iilhl ;u111ounr·pti vPrslon 2.0 
of lJTS, rnnt.tlnlnq a numher or new fPAttsr~s 

l11.-Judln9 'VJT\11\etrlc 111ultlprncPsslng c11p.thillty. 

f.arl ler VPrslon• of IJTS wl 11 run Ir, 5lnqle 
systPm lma'}e mod1t. hut with A ma.ier ·sl11v-. 
r,.1 at lon~h lp between th• proo:Pssors, 

!ITS 2. 0 Is now u nrlf' r qo I nq fl na I t r I 11 ls 11 t ha If 
,. <!o~en flel<l IPst 'Itel - one In thf' Ill! - an~ Is on 
~<:hP~ule for first ~ .. liver le• In O<·toh,.r. 
(l':wtr11ctPd fr.~m q9mp11t'!•-~111•~!.Y• Ji Anq•t~t 19A9) 

lm'1<]ln1J mo1rket ll_kel;r lo_l~1~rea_u 

Oor·urftent lmAqlnq •y19t•'"1 vi 11 h~Vf!' ,,., "''lf'h 
lmp,.rt on th-. 1990s 11s per•on11l <:ninputers nn 
the 19R01. 11r-r-ordlnci to "'"rket re,p11rch rlr,. 
R!S Har·k lntosh. 



S:tles wl l l qr.)W tiy over 60 ('•C .- ... !lt ,, i"P.\f rr.-•r-t 
41.C mllllnn po11n·h: StPrllnq in l-l8R tn ""'t,,. th.ln 

b\ l l ton ptiun•l5 5terl lnq ln 194) ln Eurr,r•fa .,1 ... nf". 

Over AO per rent 0f ma)or ~Ankin;J. qnv~rn~~nt 

,.nd ln5urctnt:"e lnst ltutlon!'I ln thf' l~lt. Fr~•r•"P Anti the 

f"e...,P:-11111 RPr1..1hl tc nt r:r'."llftAny recently sur;rf"lt"·i pl.lns 
to n .. rt U9lng d<X"umcrnt 1 .... glng 9'i9tPlft9 In th .. n .. •t 
three yea:rs. 

J'hlllp5• mllrlfetlnq ""'""'I"'' ff'\r '""-'•JiP s;·•ter11-t 111 
th~ Hlf. John f'lrlnq. s,.y'I there .. re h~q •·•'P'•nunlt 1P5 

ln th• se•.~trirs stui11e<i hy 81$. ~ut qrnvlh wt l l ne>t 
he evP.n ... :-rns'9 the~. Phlllps bPllPVPS trr..lqinq 

5ystersts' '""''" rolt" l5 to help r(')fftl)~nle-s vht•~h hr:ilti 
larqe 11rn.~unts <1f rltlt.t the'j ntae<! to re!Pre.,··e. 
F.let::-t ronic im.1qinq systfl'ms he.tt fll ln'} r.lhinets !nr 

sp .. ed ""d increa9e errlclem·y. the <"•>mpany 9.ty9. 

OnP or ...... _ .ps· mAin rivtll'lll:. W:tnq. WA~ tht:.l

fir~t VPnri'>r l0 litunrh II dl"lCUtnPnt tftl. .. f'.Jinq rrodurt • 
21nrl nnw f'.:"lfll\1111 ,lvPr 100 F:urnpeAn r.·111tnOT.rrs. 

(l".•tr .. cteil frn,. Cnmp~te~_liee~ly. ~ Cktot>.,r l?B'll 

Th., printer market is ch11n1in9. Ac~or<lln9 to 
the ...,rket research companies nataquest, Infor""'t ion 
n .. ta Corporation (Il'll:) and Romtec. the v3lul' of the 
total market tor printers In Europe - from th~ big 
machines down to nine-pin dot matrix printers - Is 
worth about $2.S billion for :989. To put this into 
context. the value or the cocnputer markP• as a whole 
in Europe this ye"' is estimated to be $50 billion. 

The tren<I for printers. according to market 
re~earch anrl many pr inter trtanufactur~rs, is a 
radical 9hift away from Impact printer5 such as dot 
matrix, dalsywheel and shuttle matrix tr.wards 
non· lmp.lct technoloqles - l"sers. In< jet9, therm.11 
transfer. liquid crystal shuttle (lcs) and light 
emitting dl<Yle (led). 

•ataquest s.1ys that In 1987 the dnm:nant typ1> 
of printer technology was serial Imp.let, wit~ 88 per 
cent unit shar~ or l.5 million units. 

Ser:al non· Impact printers, where there 19 nn 
s~rlklng or the pa9e, but ~here characters are 
fnrme~ sucresslvely by firing Ink droplets or 
tr.lnsferrlng Inks to th• paper hy" thermal prore99, 
enjoy.,<! a m<><!est 7.5 per cent market sh.lre, with 
100,000 units shipped. Pa9e printers, which Include 
laser printers .lnd print a pa9e at a time, h"d a 
4.~ per cent mark@t share or 200,000 units. 

In 1??2 the picture 19 expPcl•d to be tot.lily 
<llff.,rent. IMt11q11 .. st says th" numhP.rs or ser lal 
lmp11rt printers sol<I will •t11y the s11mP., to qlve 11 
unit mark1tt sh11r., or ~O per cent. Serl.ll non-1.,pM:t 
devlc~5, nn tt1P nther hAnrl, vill h~v~ ~ Jn pPr ~~nt 
sh11re with 2 ml I I Ion units whi I" P"9" pr lnt.,rs vi 11 
take 20 per ,-,pnt with !. l Oil II Ion. 

Th .. swlnq rrom llftpact to non· imp .. ct <lr,mlnarice 
will he tn the <letrlment ot existing terhnr,logle•. 
The d"lsyvhP..,I Is farllng fast. The nine·pln dot 
.,;Hrlx prlntPr, rorrrently accountln'1 ror ~(', r•or n•nt 
r.t tot11I printer s"l•s, Is •xper:t.er1 to surrer. with 
""'r• pr1tvalent 119'1 or Ill pin and espPci11l ly 74 pin 
"'"chines. Some 2S per cent of printer •ales are 
mad• up from Ill· and 24 pin units tr.><lay. 

The line printer market Is nnt regarded 11• 
vuln•r11hle to att .. rk tr°"' th• non·lmp11rt r11mp. 
Appl lc11t lons helnq addressed hy las"r pr lnt.ers, ~oor-h 
11s vor<I proc.,sslng, lettus an<I <IPskl"P 1mhl lshlng, 
vhere the pr lm1t requlre,...nt 19 <111111 lty, nre n<>t 
tho9e addressed hy line prlnter1. 
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i. 1 -....:"'it In-:; .\hfl.l•f t n i Qq l. h~)VP·.-~r. t hP cnn,. ... n..,,u-s 
ls that l lne rtLtt r l• pr int pr rPvPni1•5 wi 11 t.11 l wh1 t9!' 
the :-.,,n.1 printPr ~•v""'l '" f'•p'!'t.:te•i ":.•"' hql•I stP.•iy. 

P.tr.•' pr lnt•r~ ArP t1,.l ifl•Je•t tn rP~l~t thP 
ln·-:-~r5lon" of oth•r tp.-~n ... ln•.1l•s t.~.-.,u'5~ therll!' 1~ 

llttle on the r!t,lr1'Pt thAt r.•~ .-omp._atP with 11r:.lt~ 

working at 600 tin..,.~ a mlnut• Af'\<1 ahr·J~ f,,r the 
prk• and rell11hlllly ntf•'fP·I. 

Th• F.11rrlpP.-.n otrlr·f' prlnt•r 11R1rlc'Pt. vhl··h lA"tt 
yPl'lr v.'11 p1tltLJ1te·i t•"\ he vr-.rth 5<.tft~ 4;1.C hllll<~n. 

whirh 15 e'lpe("tP<! to 5h~v th• rhcSt ,fynAmic Qr•lwth. 
wlth l•,t!'r lftA•::-hl~e!I pr0«tpt inq q:re .. tP5t. e•:"~·:tat l<.r.s. 

tn•ieP<! ~ nev fft,trk~t t-,:Jt., fl.~fl'n l~i~11t t f \r•i t.y (""n"':t 

.1n<i lfpwlett r'at:karti f"r a p~r~,n.tl laser pr intiPr. 

With 84 per •:Pnt nf tlir vnrlrf's !~ser r-rin•._.rs 
rlrive'l hy its \Jnit"I, ("Anf'"'n now thlnks th.tt fhclrk~t 

CAn ti.e sat lsfit!'tl with lt5 I.RP 4 i"'!t°"r pr inte!'. ;.;i"h 
a thr· rrJhput of •ip tn 1.11)!)0 ivtq .. s A .,-.nrh ,1ii:•"t .1 i i.,t 

pr lrP or l, 1')1) ("'lUn•ts ~ter I intJ. lt 11rr.ducps up tr) 

t'oJr P"'JPS of r·•1p; A rnin••tE". 

Sale5 'lf la°'~r pr intP.r~ incorprira.t ln'J the 

Po!itsr1 lp•. st.:tnti.1rd l<lst year qr1»J inor~ ')tJir:-lrly than 
the las .... r pr inter Pl.\rket a~ a wht,le. Rclmttac 
con9lders that the •arket ror pa~e de5cription 
lan911a9"9 (of which Postsrrlpt Is the lead.,r), 
whether Incorporate~ ~ith the printer or bou9ht 
sep~rately, 5hould lnrreAse at a rate greater than 
that for tne whole market up to 1991. 

t°?spite the euphoric launchPs of 
four-pa9e-a-minute m<¥1els, ,here "re th~se who 
hel ieve lon9 term 1r0wth wi 11 be a•socl.tted with the 
12 page·a·minute sector an1 above. which explains 
vhy value <;rowth vi 11 t:°Ortte to ewceed that f.Jr 
units. Sach pr in:·ers wi 11 ltlrt'}P.ly !'lerve 111ult iuser 
sy!tem5 and networks. 

The averaq• prlrP. of a la9er printer has fallen 
in rec':!nt years bern•J~e of pr ice rerioct Ions and 
incr.,11sed sales of lov end lasers. 

C~sts of r~pl~c~ahlr r3rtrlrlqe~ nn •~sers, 
curr .. ntly w0rkin9 out at about two pence a pa9e, 
will have to c~me down. llut comparing that flqure 
with th~rmal transfer·1 8 to 10 penre a page, a b.ln<I 
prlnt~r·5 0.1 pence or" m.1trix•s O.OS pencP. puts 
matters Into pl!rspectlvlP. (Rxtracte•I from C~mp~r:er 

~e'!!k.!Y· 5 Octob.., 1?89) 

The wnrld wl<le <:"hip Sh•>rta<J"· which hit 
rnmputPr r:ornp.!nlP.s and other ~le,:tr< .. nic equipm~r.t 
0111ker9 J11st year. Is ov"r. At le.ln, thi9 chip 
short11ge Is ovPr with supply and rlP.m.ln<i onrP m0re In 
ph .. !lf>. ll11t there Is no 'l''"'"ntPP. th.lt thPre wl 11 
nnt h1t "nothPr lrt the n~vt ro11(dtt 'lf yP.Ars: ln<fPeci. 

1ome In the in<l111try r·onfl<lently P•pect It. 

The sh0rt"<Je most r:ruel.llly aH«:ter1 <lyn.lmlc 
rAn .. •0rn ..,r:-c~,, mpmorl@s, t~kP.n hy ev@ryone tn bP. the 

key pro-iw:t or the r:>lcrochip Industry . 

SnlT'e m.:tnurf1rt11rers "'er• Ahle to ;t"npt 
st.r.•t~r1l"1 which, 4'VPn In a I 1'119 of short"1"• 
ensurPrl th~t thPy v11re still able to get the nPA~s 
they ""ntrd. Others havlt since recoqnl2e<I th" 
Importance of "'"lntalnlng close r:ont.,r:ts vlth 
a111 .. r·te<l suppl l~rs In orrler to help protect 
themselv .. s. 

Nl')t ~uq)r 19ln'11y, cln'.'lle rnntA-:-t ls rAsi•r tn 
"'"lnt•ln with lnc .. 1 s111>1•l ler1 whkh are •"sy to vi!llt 
r11g11l .. rly 11n<I •~sler to phone th.lr. those wath plant• 



h.1lt a v· :-1.i .l'J.1·r- Put v~1 .. thP~ rh•• It>"" 'fl w1: '. t·P 
loe~rne-·1 .tn.t hf!"P,1f-.t on Jll l·"tn-1 ter!T': t-.•s:~ r.-~.1111" t 

hP se-•r:_ F•)f ~~ .... ,. i"nP t-- ... inq. J.1;,1nP1~ .1ni :-- •·1th 
fil:O\r..iao11n .·.-,nf'lni.-,_ ,j,-,"'i:i~tP thp f.f•,'\M t-1-.trif.~· .1r•! 

F.1ur,,PAIU !l"<Pr"I h.lVP I itt le npt inn th.1:: t•"' cJ • ~ . ...,, 

thP:n. 

Hl~·ieo•:Pr. the EuropP.ln ':hip iri·111,,tr:1 1s rri·~nq 

t·."' pi•if: it"elf ap an•i P"Sltlon it~elt tt"" ,-"'"'rPt~ 
~HP pffprt l...:Piy ·.11th thP Far F.A-tt ain-1 th..-. •11rvivi"1 
liS flPA.H 5tJtipiier5. 

T•1~:r !L1•;1hlp i~ the .Joint F.llrnpP-'n SuMif"'."rc·H! 
5ili•:•'lO lni~ilt 1vP. known,.,, JF.$$(. A prote•'"'t 
!n\.··•l•;tn."J in.t &.tl ly Slt:.'men• anti Phi i ip-,: h1~t n0"' :tl~• 
Ple~5ey A!;i :;.;5 Th{')msrin. the- C•'>tn("Alny vhi•:-h rPc-ent ly 
tt<·u:·1ht :nrf'lr·1- .JF.S$I 5~e'c!I t0 qive F.urrtpP.ln 

m-11nut.v:ture-r• thP tPchn•)lt"'J'}V to bui 1·1 ltC .,..,..-:;,.hit 
chip.,. ,...0mplrP1 wtf.~, t"'I~ l-meg~bit .. J~vices """' bein'l 
us'!'d ln '".Jro1.dn'J nutnh~r't. 

At thl-.. p-1int. hlstnr lans of the ,,..1nlcnn1 turt,.r 

lnd11.,try tn.ty well b11t q•t!ln'J JI n~sty stl!'n5• nf 
rtP1.1 •111. A.ft Pr all, fn""15 V.119 Sfl't ur hy th~ IJJ{ 

<".r.v,..rn..-Pr.t in !'lilA. with ruhl lr funrls nf .,fl lftfll l""n 
pt')Onds sttl!'rllnq. aalnlJ In ortier to qiv~ this 
<..'""fJUr.tr;· t:'.1,hlblli~y In the- th~n l1Ntainent ~4 ki~qhit 

ORA.14~ '""rlr:et. At tnl!!' S-1•4!' t lme tlnot hPr 70 i.ii 11 lnn 
pr.:mn.r1s !lterl in? nr so was nffPref'f to the 1.rf. chip 

Clakers t;F.1', PIPssey and f"errant I. 

Thi!' 1nltlath1e va" not a su·::-riPs,. (n the 

pf'rlt>tl ~lncf' 1979, accorttln9 t,., n .. ta')••f'st. F.•ir'>pean 
chtp makPro h .. v .. sf'en their share nr the v·-,rld 
marlicet qo rlovn from II. pAr c•nt to ttrn1Jn•i 10 p@r 
rent. At the salfte tlme, th@ ve5rern P'ur,.,reAn 
electr~nics ln~ustry ~5 a whole has s~e-n Its 
!"'pt>rt-export deficit rise frOlll $10 "illirin In 19~1 
to SIS hill Ion In 19P~. accordln9 to the 
Org.tnlzAlt '"" for F.:con""'lt:" Co-ope-rAt lon 11ind 
Pevelo~nt. 

r.;ut Yf'lH. thf' 12 n11t Ions or the F.•Hnpe.1n 
Ct)tftlllunlty were r 'nnln9 a df'tlelt In high tf'"."hnoloq'.I 
trade of $10 bl :on. By 1992, when the intf'rnal 
- Hrlers .1re r< .,-,vet! and - some believe - the 
b.1rrlers aqainst the Americans, Japanes~ .1n<I o•hPr 
nnn-EC n.1tlons are strengthened, thf' position is 
I ikely to ..,e "'''ch wnrse. 

The arqumPnts In the l11!e 1'170s werf' siml1'1r 
ti'."> the Arqulft.ents now, 11 fat:'t r•r:-01nl2e.1 hy 
Or. MlrhAl!'l ll0M.ty ot the Sclenr·e Pr: \r·y n•!ieArr.·h 
Unit at Suss•• University. "F.11ropean chip "'"kf'rs 
havf' <lepf'ndf'd to a l11rgf'r Pxtent th11n Is hPalthy 
on sln9llf •·HkPt.S 01l I lt11ry. telf'c,., ... 11nic11t Inns 
and other 9overn.,Pnt custn01ers. Thf'y nef'd to 
df'mnn!lt r11te t.h'1t they r.11n '1" ..,eyrind 
telerommunlr:'1t I""" .1nd thf' 01i l lt'1ry into cnn5•1mer 
SPctors and dp." 

n11t thP. 5h'"'lff A"J,,- )llSl year W..llS not preclpltA:tPti 
p11rf'ly "Y thP r .. ! I lro'JS or thlt F. .. ropP'1n h<!11stry. 
r;sers wr.r 1'1 "'"" wPrf' 1trrect"'1 hy 1 h" sh<>n f.111 
which bit h11r'1 hec'111Sf' the lntlustry !s '"""·H•irf'. 

Three key rP'1snns 1 .. y ..,ehintl !h" shnrt119e. 
f"irst, J"p~n·s Ministry or fn!ern~tl'>nlll Tr'1de 11nd 
In<l11stry v11s rnn•tr.1lnl111 evports "'a res•1lt or 
aqreements vlth the u~. which lenqthenf'd del Ivery 
times. 

Alsri. the I """l"hlt ORAM V'1S in Its very .... , •. ; 
Sf .. qf'S nr pro<lurtlon. Yields Vere nrit "' hlqh .. , 
•wpPct~1, An~ 'l1ppl i•rs ran lntb prot :Pms ~~-tln1 
<lem,.nd. 

ThP,~ f.tr:tor§ .. >.ft rnmpnun"Pti hy ~uppl iPr' 
svitrhln? nut nf 2V. kilnhlt ORAM pr<><I•"'' inn. 
bec11use !hf' nl<ler devices ort .. re<I 1 ... , prnrlt. 

11 

~., .Jalth·•'t·:h 1a·•H·r~ .-.yre··".-t tt • .- <1twit.-~ •·~ 

Sft .. '}•\t l t 1t"V l •"f'~ .!ln,f f~'I i q1• ... ,_f f h.- l f Pri1J l ,,~_..r:' t • • 

U"U" !' ~- r~•"'"J f"h i p-; • t hPj' ,.,,,,I! rl, fl"'t •JPt : ~.P~. pat ,1,_ 

th• "IAltft" !' ~"' ... • hPJ .-nu i·f r• r ~vi r r·h ~'·'"k t '"' 

}'\I.. lcltr.hit 111Pm.1rle~. 

rr ice1 t,...~ 1 me1,hit ~·J.:A.)11' ar_. L1l l in'J .1t"">·· .. 1t 

,,, f:-P:Hs ol llVlnl'..h on pr irips which ._-,,rrent lJ st.1n,i .1t 
uouni Sl4 to SIC.~O tor a 5tan'1.u·l •lev\.:f'. 

lt.t thP 1,1rwio ti"7lP !hP trtan~ ,.,v.1rrl'I A rhip 
sar,1J.u~ h.'llls t'le-Pn st i•ulatt>\t t·y the c~hanqt?,f sh1~r,•i:1q 

h.1:-.it1 c•t "'do~or u~Prs who n.i•:P re<fu·-ed thttir 
nrrlers. Th.P ~ '.'tf"•~tor hils ca1a11!-'1 1nnst C'('rl•.'."'e>r:"l. 
They h1·.r .. h11ilt up stn,-k~ In th.-ir 1PalPr network~. 

As a result thPy Are nrderir11 fever PR~Hs this year. 

A ··hip ""'··u1nt.1in f')r sh,Jrt.lqe c-An cir;lra.lt irOll:l ly 

.. rr .. ct thP pr kf' t'19 on a pie''" 0r ldt be~-"""" the 
prlr• nt f•?AMs is lr:Py t'l ~q11ipment 1n.-.nufa•:turer5" 
m.1rqi n1. 

ThP. F.1unp•'1n s~•it·ontiortrH in•tu,try ls rhA5in'} 
a fA1t IW"lvl~q tarqet. Alr•~~f thP. te("'hnnlngy is 
lftf>'.:Ln1 nn fr•.-. l·•e-1.-.hlt PRAMs vlth 4 meqait-lt l'PAH~ 

t~e·:-nmlnq cln urq:eont req•1lreaient. Th• ln•i•.,try wo11lJ 

1 lke t~ 1ntrV"hJ•_·~ 1..••e• as 5r.)n 115 the;· mt."1k~ 

com.err:-i.tl Sf'nse anri inteqra~e·J ort ic~ fHOf'i ,,:ts are 
a likely early application. 

1-.ttPrinr1 for f11t11rf' nP~·l5 l~ vhpre the -lF.'SSt 

1•r•1}e(·t mlqht h• abl• to h~lp. Ar·r:'H'"li"'J to lfrJb".Say. 
•JF.~Sf 19 a very g~ pro~ralNlle an~ it stan~s a 
numh~r nr t:"h .. ncll!S nf Sl!("ress. It ciPntnn~tr .. tes 
f'.ur'>pe i~ ~erlo11'.t 11ho11t' _.raterlnq the rh.linstream 
.. 1.-r,.,c..,...putf'r industry." 

.JF.!':ST to 11 ows on r r""' Me9,.pro jert, a 
5i~mens Philips collaboration to develnp me,,.,,ry 
.-hips. 

The- pnrpt')5e ,,f HeqApro]e,_·t VA'! to re-tjuce- the 

dl.,enslons or "hips. C•Hrently tra,.,ks "nd devices 
ar• -as11r"d in "'ultlples or 1.2 tn 1.5 mlcrO:'IS. 
•'Jn'!' rnlcron chips ar• ln dev•lopmP.nt and pl lot 
product Inn", says P.entley or Philip5 cri.,ponents. 
"Thf' t11r9et at thf' ~~~or Heg .. proj~.-t is 0.7 mlcron5. 
With .IF.SS!. the aim Is '.') 111<we to 0.5 and then tn 
r, - 15 "'icrons. • 

With A 'l'I~rter nf lh~ 1 in--Ar :iimrn.,irrn•. 
lf. t lmfl's .. , m""V r:-omponflnts r11n he p.,rkfl'<i ih~O thP. 
9,11"'"' ,.,,.. .. or s\ I Ir.on. Th"t 9hnoltl IT'l)llr,_, f,4 ntf"'")Ahlt 
l>llAMs or 16 "'"'Jablt stat le RAMs reAsiblf'. 

.JF.$S t. h'1vevP.r, m11st nv.,r1~f)IM9 .-. no"'~•r t>f 

rh4llf'n•1f's. Ortf' d"nq•r Is that it ''""'d le"d the 
lnA11stry to her-Oft'lln'J F.11rr.pP rttntrel'f. vrtrn• U0l"1.ty. 
"That would only prolnn9 the df'rl Inf' ot thf' lndu5t ry, 
not stnp lt .• In oth~r V'>fri!, •the '""""'J•ts of th~ 

,-°"'p.11nl•5 In .JF.$!;[ h.tv., t.'l fievelrip An f!x,tnrl 1,..<t 
dyn,.1<1lc, "'hlch ..,.,.ns a.-t.-tressln9 th" US and .Japanes• 

"'"'""'t 5•. 

fl,. ' ' npt 1mistlr of .J~~sr•s 1·h~nrP~ of ••1~c~1s. 

Tn.-t .. y thf'r., He '""'" extre"'"'Y q'>0.-1 m,.n,.qf'rs """"t 
l n th~ F.uropl!''1n Sf'•irnn,..uctor l nt101t ry. who have 
v0rkf'd fnr HS An-I J"panf'sl! romp,.n I "s and vh,., n<>v 
h.1v• "n ln!ern11tinn11I per9pect Iv-.. (F.•tract•d from 
C.:>mput_ing, l Auqust 1911'1) 

Th" romhin.,d IS rf'•11~n11"s or ! h• t'>p Ill <:0111p11nlf'5 
in .J .. pAu •o .. r~'1 hy " "'"'':1lv• 2? P'' f"'.',.nt l"st YPIH 
ln d..-.11 .. r , .. , .. ,to $44 hllllon. Th .. t VllS up rrOfll 
SlC hill ion in 1?97. 

'-ven t .. k in') into Arrl")ont th~ 11 prr r,.nt r ,,. 
in thP VAlllfl o( thP yPn rturlnq thfl' Ct')lH2lf' Of l9flA, 



thl:" ~'ill i ..... ,.J',.. .. -1 fnr•i·L•!°"lP l• r-r ,-..,.,_~ qr.~wtt-. 

r~tfl' - mAlrl!'!q .; .. r.u' t.y f11r th• f-l!i~fl'"I" qr,...vtrq: ,..,.~ '' 
IS m1r.i;~t tn th~ tn.~·1~"r~4'll?f'·f w·>rl·L 

Thi• l"rH't i111dr.1 rs ..... -.ri: ... nt11~ ln thP 1,~ .. n.! 

n~tl"n h~irP1 (hP A~i• P~~i!t~ reqion ""' ~ ~~~i• t0 

1n1.·re.1:'!tl> ~ts "lh.•rP .-.f thP V;.""\flrf IS r .. 11:1'._..! !rn"' 
'Z2 rer ("lf'nt !n lQ'17 ~t) ]~ r•r C'Pn" :-'"I". ·;-.1r. 
ThAt i~ ('"f"'U1tpJ:rP·l vlt!'l "' ~r·1p of ] rPr rpnt in 
lftArkPt !h .. rP f•)f U,'"'or~h A'!l~f l1"f1. ol~l .lt•.1 thct~ n ..... v 

ol(""'.-nunt"l f•)f onl'J lF. p..-r •"Pnt nt wrn :.! I!; r•·:Pr.11,.. .. 
An·f I~ l lir:PIJ '') f,1} l fl'VPn f,1rtht1>r n·~~r th~ np;,:t 

r ...... y ..... r s -

Or1r~ ~q~in. ~t the t~p r.f th• IS t1~-'r itl l~~~ 

v.l1 F11 )lt~ii r.t,f.. the •nperrnm.p•1ter to r<'" rAtrtp.1n;· 
th-•t 5 .. W ........... 1 IS ..... p., r i!I.- tt7· ... hP.1lthy i:. r~r 
rPnt ln f'!r)ll,11r,_ Fujit511°!1 JAp.lnP~~ ~.tle' tnrpta·! 
~~ hil linn l.1!'t YP~r • .1r•i thP .J.l( 1 ~n~!'P lft~rkPt n0w 
Oti7f'•""\1Jnt5 for RJ p.-r i:-enl o! it, •nf.\l rs fl!PV~nu ..... 

?Ht whl 1 ... !1Ali1'>5 r~,e thrliUlJl->''Hlt thp ?Af'-lr.P<I)~ 

l!ll"':i:t"· the ht'1h yen. rl•lnq Cf"\,.f5 .t• h('\r:4!t """t 
qr~wlnq rp~r~ of prnte~tlnni•m ~r. (~rPi?n ~~rkPt5 

for•:ed J;tp~r1·~ IS lndu~try 0tf•hnrP i11 198~. 

S,....rPIP .J.tp.'nP1e fir"'' p• .. ·Pn t.e.-,1r~ "·> trvyJp !hPir 

fP5earch ~r:.1 rie\.·elr,rffterH ilt·t i•;tt 1~5 rf~ 5h·'lr~. 

espe~l~lly to th0~e Asian rn;1ntriP~ whPrP thPy h~ve 

0tl reit!'f;· est~t•l i~hP..., A 111ar.•ifa~tor iriq c1n·1 sa:lP~ 

pr~5enr:-e: li"r~'J """"]· 5in·.J·lpore. $'1•:fn Yr:rPtl ~n'i 
T11i""an - the '!O C.11 lei •Fn;J:' flr'1q..-..n~·.. At thp SA~P 

time. 1111.tuuf.10:-turer~ Are tllrnln'l to ir1°!._.ne!i.l. 
H;,;i.a1·si.\ -'O•i 1'h.1ll;,;nr! !r..1r m.11n.;!Jt•:-turinq bec.111!.P c,~ 

cheAp iat011r ar~~ other cost .:.1~.11ntJt~e5. 

Th~ a:.lin tS prr,.111rt r'l~velr·t·cr.Pnt5 in .J.1r-1n ir. 
l~AR .1~'1 ectrly l?qq were the 0(fi~P co~p1Jt~r, nr 
OF('"OH, a r;nnf iq;:rAt ion uniqup t0 the .J..lrrtnese 
tr:trket. an.-f tr-,-:_ r~l~AS• O( superCOr.\ptiterS. 

t.r;w~r ..-j..-.wn thP t"'1wer s•:-Ale,, thP r.-,..lnfr~me 

t:Ont l:t1JeS to he t'()p1Jl~r '1e5plte lt5 S!O\J•10•n in 
oth~r markets. 

The oh~,..1..-}Pt; tn ,,,itiespreA-1 P•"' U"IP s~~"' tr. 
remAin rhp 5.ll'TI~: the rliffl~\Jlty nt hAn"linq thP 

c0mple~ .J.1~1~nP.5e lanqt1A~~ on a keyhn.1r~ (Yhirh few 
.TrtprtnP'P h.:tvP used}; th• rl•lAys invnlvP~ in 
proces!'lnq .J~p~r~esP ~hi'lrA,·t•rs nn ~nythlnc1 le'~ r•~~rl 

" 1' hit mlt:"r..,pr0«"1Sf)f (Yhlrh,, A~~,·.·,r<iln'I tr1 HF'.I"'. ,., 
1n··rirp'lr.tre'1 lr. oni.y ~ p@r rPnt r.t rt,p .-:-r•rt.pu!Prs nr,y 
us~-1 ln .J.11:1i'ln); rhe JArk r:! ~'.1nti.1rdi2.ttlr1n in 
.l.1p-'ln's ~nmp•1ter ln,.hJ~try: An1t hi!itrr irJai 

tii(fPrence~ In St')ftwt1r~ rlPveloptnP.nt '"'~re,.•l 1hePt•, 

f"lr P.Jt.tmple. h.tve "')~ rP,.l ty cauqhl f'")n). 

In thP l'>r1n!I. th~ .!'1pAnP-ie f,.,..1. thr! n•imt,,.r ,...! 
0n l ln~ q:lnb.11 lnf(1rm"t ton 5ystpms wlth A!I mtln;· 

""' 10(),01')0 tftrmln.tals wl 11 st• .. tfl ly lnr·r~.:t1e. 'it') 
~P•t th~ Ant irlf)Atll'" d-mAn'1s of tt1P~8 }Ar~~ 5r~I~ 

st r<tt~ql.-:" 5'(StPm1 ... 11 .JAp.IJnPS" m.1\nfrAm• 
l'TIAnilfAlr·tur .. r~ 110fl'HJ01:ll*<t A vl<fe Sp-:tr•trum r,f r1f•">'"l1Jr:l~ 

in l'HHI, with !lp~r:lAl f!'"'PhA~ls on -t n111?\:1~r 0( 

fA<·tnr,. Th#!"Sll' lncl\111•: ~lrrorf"Jrn,.11t,,.r/m;ilnfrAmf' 

I 1nkAqP (HHt.); th• Ahll lty to h•n'll" IArq@ v0l""'"' 
nf rfa~ .. wilh wlr!Ply VAr'{lnq fnrlOAI•, inrlwiln'j 
t>At r·h pror•f''.tS l JI{} f l'")f m.tnll~~ft'lt!Jnt <:n11p I ~ri w\t h 
rtlstrlt1'.1t.P'1 procP.•slnq: frH husln~!t"J hAr,.sw .. re ,t1nf1 
op@rllt ln•J sy!l•m snftw .. r• r11p11hl• or mul I lmerliA 
trAn!tml!l•lnn. in pr@'(JJlfAtl,.,n ft")r (1111 ,,.,,.I~ 

I01J>l"11 .. •n1 .. 1 l0n ot th• lnt•<Jt"'"" •Pr•1ir11• rllril!Al 
n.-r_vnrlc t J$r•N)1 Anti th• Ahli lt·1 tf) •uppt>rt 
-'Ult lv~nt1or !l'(!ltPm• 11nt1 ntttvr,rkt. 

ThP .JAp"n"!I" ,,. .. torr""'-. r:·,.,mp11t't1r m1rlt1tt '5 

pro'111r:t r:yd•s "'• !AH rlrlv•n. In 1?4~. IRH hP'jAn 
shl"pln'J It.~ Ar./400 "'ldr11nri• "'""P"t•r•. P .. rtly In 
.1ntlr:-lp.Hlon •nd pArtly In r•spr>ns,. !fJ this 

I~ 

,u•nr,un··PfP•'"'· IflM":; r.tin ,-.~f'Pt\t0r'.'I h..,._. prtrr..-rit;· 

Fu) l t .... .. ol I nn•l "l t 1"I t•F.J" • ft it ,11rh l .. Tl"\•h I~-"' ·""'~ Ni hr1n 
trni•;·• 5t-,_r~"'·i .i..-1 h'"' ln'i ,·,...,..r.tr.1t·lP '!'li"•t•m,._ 
Th_.., .. 1:•1tftf'·.l:dP1 tJ·f'\,·.ia~ ty c·~'~ (1n "' •"•'")"It t·.)~is. 

'11v~nq J.1r•;P ,f\5,""'narit~ to q"lv•rn,,.flln! oln·i .._.-:-a•lf"mi.1. 

Thi• t.1...-t i.- •ffp,-t .·u~ly ••<-·iu.-fiPs r:s fir,,.~ !rne.: th.-sc
•Jarirf!'t'!'l. An.-f q~n .. r<11tP5 .. n intPn5f" ,fro4DP1t lr:- ('fl1:-e 
v.11r. p.,.,-•ntly. If'M Y.15 fort·•rl to .. .-1 ..... pt thiP ,,,_... 

Lil•·t ic. •")(fpr inq dl5·"1'")11nt• of t:p tn 70 ~r .-:.-nt. 
':°hP lfto'lVP is ,., •• u inq 1'. b .. rk:11•h. with JAp.lnP~• tlrt115 

hAlv!n? pricPs In re,pnn~•-

A I "I· 1 "'""' i "'J r.ppnr run i • 1.-,.. Ar~ '1P.w tf.-•.Pl "'f~nt .._ 
in l.1ptnp~- S! .. rt ih'l 't:. "''-'f'e.1r in .Jtp.tn .... thl~. 
ul•r.tll·'1ht !u~i: fun•·tlnn 11tH"l&•<s. Th,. !u~t is the 
NF.I~ ljltr"li1ht. A C.4 p<'Un•i ll'W'~Pl fnr thP flS "' ... rk .. t. 
5Pilfo F.p'5eon ,-,,rp .• h"'"' 11n:in11nrf"rJ <"'lu• lli!''J'll!"r'I •~.,l lPr _ 
$..-. • ...,n fl'l ,1rrlVP ( .. ~ •·1·:~ \Jrp,,,-!f' t'>PPO rllspl.li'fl'~ At 

t r,11•IP !lhl')v') elf'!' l.1f•tr•p• wir:h .-:-•Jlolur 1 \qui,i cr75tAl 
f'il5p~ay (U'{l) 5rrei•us frr.• lfitA•~hl. HFr. Selkn 
Fr1nn. Sh .. rp rnrp.,, ftn~ Tn!lhih,._ A~ miqht ~-

P•p"'<-t•·I <"""f.)i.oor costs A • ·": thP unat~ Arif' .. Xt'P• tP·! 
t~ 5~11 for $10.000 t1hr0d~ Aln~ ¥1 ~Ill inn iri JApAn. 

r'•rh1r;'.'I t!"".e n'W'St l1nr-...·-.r~"nt \t·)n'1·r.1n'")e cnr.rer1-: 

"'""'"9 rhe inrorftldt inn 51!-rvirfl!' lndu.,t r7 is J11p.1n·s 
qro1Jinq intPrn.1t lon"I i%A1t lf"'n ilArt 1,~11la.r ly in t~r1n5 

~t snttY.tre ""~ 5er~l~•s i•P'~rt~- For e•A~ple. 
1~ p~r r~nt of thP dAtA b.1se.5 ll5ed in .fAlp_.n 

orlqin-lt., o·J~rSP.l.S. When the :!upercompllter Yett$ 
fii-~le rmt n•Jer thP next fe-w ye.11rs. tiJtt.11 hases rndy 
hP. th~ n4!w t rt1-ie batt leqround. Jn thP meant im.4!. 
.J~rAn·s tiome!'t le mo11rket lOt";k!I 51Pt to cnnt lnufl!' Its 

r~plrl qrowth rlurlnq 1989, provldinq An even str""i"' 
hJtse fr'"lm which its t1r:wr.~:5tlc I$ giants O:c1n e11:p.ln'1 
into mArkets in Eur'1pe- aind th~ Unite•t $t .. tes. But. 
althrugh the•e hiqh qrr.wth rat•s m~y IAst throi:1h 
th1~ Jf'ar. Jtlp.1nP5e rr .. rr.p.lniPs ffttJ!it prPr•.1re !:o hi! a 
flr..me!i~i'='° ceiling Sl)Oner nr lAt~r - p~sslhly in the 

e~rly t~ m~~ 1?~05. (Reprint~~ w~'h per~is•i0n .~f 

f'ATAHAT:r:r~!" tn.l'Jfll'Zin~~,, 1 ~pp.temher l"Hl"l. 

rnpyr iqht hy TPchni'='Al f'uhl i'!hln'J C1)tnp.lr1y. a fH1nn 
an~ Hra~str@et Comp~ny, all rlqht5 reserv@d.) 

The I nit Lil WJtve or snppr ... rt tor the lf!: ~•t'rrv•r le~ 

Inr .• con!')rt iu"'• onvel let1 in l"le Jonp. w~s nnt 
surprls1ng .. Th•-·uqh m<>5t experts ~xper:t 'JS Ht.mt)rll'.'.'!i 
t.1 m~Pt lt'.'I t lmPtilhlll!',, thP p<JVPrs t.~hlnrl th~ new 
f7"nmpAny. p1i'>hl"·l '" ')f"·t f' ,,r0qro11m on the rt'\A•f. 
,.,...nfrf')n' (r.r"'l<IAhl~ 1-i•urler•. ~Ol'ft~ nt vhlt:>h rA11~P·l 

11:. m.lnufArt11tPr5 to fAl l behind r,r quit. lhe l1RAH 

1 .. ,.1ne•1 ~n the Clrot place • 

r.tArt with ftn .. n•·ln•J. ThP Pntr·1 (Pe rn the 
flRAM sweep•takes ls staqq;P.rlnqr ll~ He~ries' 

rP11uirPment for apwolr<i'.'t l")f Si. hill inn r@'riulres 
h,lr-klnq rr.;m ft'\Any 5r,ur1- .. ,. Thf' prodot:'t lPrl pl,11nt 
it1PJt will likely r:r,~I ..,.,, .. !h .. n $~00 •lill·>n, !ht' 
t11nr.- fr)f A st..ttl!" of the"'' f;ih l 'n• r,11htt.lr of the 
•11t.mi1·rnn 'Jennu•"trl•s ne,·es!l.try for t11•1dn1 out the 
4 Ht.It r~RAMs sl.ttP-1 11s the flrst prr)•lu•:t ln l'>?l. 

Then there ls th• n•-d l,, or~hP1trAt~ h~rNlny 
ln a rnns<)rt lum thAt ~'l~ntual ly <:r.111'1 numh~r n~Arly 
JO ,,,,..p,.nlPs, In lts•lf "d .. unt lnq A•ulqnm .. nt In An 
lnrlu•try n0t known Cnr s•ltl••s '""""'"•k. Tl"'e Is 
of th-. •''"'°"':•, tt)o, b~r:-11us• lfte-.t Ir.') the 19"1 '-''°"1.1,~t 
rPle"'" d11te r•ri11lre9 havlnq all th" funtiA"'•n!AI 
-.IPl'ft@lnts - fiinttlnrJ• terhn,,lnqy, hu•infl•S pl11n, Anrt 
,.nt II"''' •••"'!•!Ion pr•tty "'"'"h In pl11r• by th@ 
""~ nr thl• V•Ar. 

:";t.111, rtPsplte 'hP nh,tAr"IP!I, the rnns~nsus l" 

•h~•- 11r. """"''I"• will "'••t Its "'ll•S1nn11s r:los• ,.., 
~r:he1•li• .. nrt ""' to'j•lh•r a vorkAhl• pllln to prr,dur·• 
l•RAH9. lnslrlirrs 8A'{ 1· ... ~ ''>• br• .. kt hrouqh '"""'" vhen 
l~H Cnrp., thr•v lt1•lf vhol•h•11rterlly b•hlnrl th• 



(\l~ln that •m .. r<Jf"•i ll"1•1Pr th• AU"'ll.\i•-•S o( th• 
S•mlcl~ncftJt.:tor lnd1J.~t ry Ass~iat lon. Ot\e of se•i•n 

SIA "'~.,_•rs lnVf'>lV'!"-1 ln the ('l""· IAM vi l l l l.:eir.s• 
lts own C Hhit DRAM ciPslqn 1tn.1 manut'actur lnq 
te..:hn-._.,loq)· tc1o th• ,-onsort lu!'m. 

T:-te !PM link qlves llS Me.,..rles -instant 
•Orediblllty". S"'J5 a rnnsortlum Insider. 11.tvinq the 
C-Mblt <i"slqn "n·1 pr,...-ess In i.-,nd ne11tly sol;;e• wh.H 
had alV3fS h~Pn ~n• of the tOuqh~~t proble•S any 
co-""rer.it lve us nAAM v•ntur• fat:'••i. 

Other lnlt 1 .. 1 h .. •·kers ln·-luf'fe A1 lvAn•:f"(t Ml··r.-. 
:l~vlces. Olqital F.quipaPnt. Hevl•tt P.t._·kar<i. Intel. 
LSI Lc.qic, .twl N.Hlonal Se,.lcondu.otor_ Th" 
pr l ncip.t l .. ,, i y,1t,,,r ~hind the St A cnnvnl t t ~e that 
, ... .._-.~nrft'°(t P3t,lhl l5hlnq us M••H lf'S WAS 
Wi!rre.1 <0trlCJ""· I.SI L.oq\c'll rh.\lr-..n, vh., h.n hPPn 
nAmet1 chair"""" .,r the consort lum. 

The q."lal trir the nev co operat lve vpr.turP. l-. 
A•hltl~u't S to lO per ~•nt of the vorl~ C M~lt 
ORAM m.>rk•t ~y the •\d-19905. Th.\t 1'1.lrket. all 
est la.1ted r·v Scottsdale. Ar l2 .• llL.lrk•t v.itr_·he-r 
lf"I $t.tt Int:" •• v: l l illftOUnt to 876 •i 11 i1Jn units at an 
avPra'}o> ... 111nq pr\., .. or Sii.OS apiece. tor II rr.tal 
ot $9.7 hll!\on_ Thus, US Meinori"ll r•;ul•I b"·~-..,..... a 
$1 bill ion roonp.\ny In It• own rlqht _ 

Th~ 1mp.1r:t on r hf" 1;s raarlr•t v">u 1 ti h'!' e"J.an llVlre 

ilrA .. ..Atit:. US Me•Hie5" 5h.i1re voulii he perh.tp5 
20 per rpnt. whl..-h w011l<i help sat l!lfy on .. nr the 

- l !> -

tor p11:.1m:pl• delta on Lt jor 1..-•:>a(W't i tors "'"" pu~t lc 
,.,-tt")r rP*tt1lre~•nts Slh..'"'h •5 s1tit•ty r•9ulat inns an-1 
corit r a•·t u.1 l re'}u l r •111•nt s. 

Th~r• ~re tv•.., •.lln typ~5 of lnfor•.ttlon r•,)wlrHJ 
throo.qh and froaii an nr9anl%.1tlcin: unstrul.:'turM. or 
st ruc-1: ure<l. 

Hn'ltrurtur••t lnft_'lr .. .tt lnn ts typlc.11 iy 
qentaratM on an ~~-~~ hasl! .1nd inclurl~s lntprn.tl 
,·n1••11nl1·cttl("'l"t'9. piPrh"fl' iPttPrs ... _...,,.r11n•la, 
r.••·'9l1Rlle An•t tel••. St rui:-tur..,11 lnfnr~.,, Inn l-9 

st r l<-t ly forlf\Attf!d In dat~ tP.rms Aud •"Y 9" 011t 

re~"'ldf ly. t0r ... aaple lnvok~·5 an.1 de! l\'ery n•'tes 
""'i rootine. bulk. cl•rlc.11 t,1J,Sks. 

Unst rurtur~rt infor•ctt l0n l5 be:st ,~nfft.T.unl<·.ltPd 

usin1 an electronlc ~il systesn. As soon AS pe(")pl• 
neeri to C(\ftllunicate with other:! loc.\te,1 elsewher~ 
then e-lectronlc -.all ls q•ner~lly fAstP.r and more 
o11c•·urate th.an (l""l!t c,r telps. and co•rit .. ment11ry to 
t"•- A 'JOO<! •YH•• will \nclu•le qatew.\y farllltl"s 
to the telex. fax and other servlc•s \n each ot the 
to-:al countries cover•d. 

The lnt,.rn-.t '""'nal ly tet:'"~Qniz:P1\ stand.trd for 
.. 1 .. .-tronlc 0t.\\l Ill the I.COO -ssaqln9 standard. 
Th" re'l" \ re•ent wl 11. In -.:>st c•s..>s, hp to 11 nk 
eristlnq ln~o~pAtlhle system~ fr()fft ~ ~~rlety of 
""PPl lers. This Is n'lt as di ftln1lt as It t I rst 
sountis. The X .. 400 Anri rel11t•tf 5tandart1s havP 

~nnsort lu-~·s rhlet 4l•s1 to 11to11ke U5 •quipt't'!nt a.'lkPr• 

r•.\checl the p<>lnt wt.er• It Ill pr act 1.-.. 1 to 1 .. p1 ..... nt 
"" x_coo -ssRqlnq llyste• with links to~ variety of 
p11hl le anrl pr lvat• :1y~te1ns a·:ros5 Europ@. le~' •lPJ•e•.tl•nt """ forel9n 901Jr<·•s. P.ven riOl'Wtst le 

DPAM C•,,..pet ltl'}t5 Mirror: Te•·hnoloqy, MtHorl'}la, Anti 

T•.cas tn~truments sa1 th• ir:onS•"lrtlmr. pn!P! Jittle 
thrt!'at t•) their own •f'(•"'>tl•. sln1:• th~y rAnnot b.-qin 
~o tak• .\way Ol.\rket llhue "'-"" otfllhnre lluppl lerll al 
present. (l'!wtra;:te<i trom l'!_lec~!e!!!<O!• Auqust 1?89) 

Many .11rqe 01Ultin11tlnnals. •~rh as ShPll. Fnrd, 
OFC 4nd !llM, alre11t!y operate not only P:••«>p• wlcle, 
t.,,ut Vt"r Id wlde. Thel r lnfou•At lnn syst•"'s are 
already In plare fnr the pnllt 1992 open ""'rk•t. The 
Cf')tnpan l es vh"l r·••tl ti") start t'.~>Cu' l nq on F.u rop@' a r p 

the S"'Al l to Ol#dlum-lll:Zed c""'panlell. who "'"lit 
hro,.tler. th.,lr horlzonll antl lltart thlnklnq "hout 
bu~ln•ss on A F.urop•"n scale .. 

A prime •••mpl9 ot this Is th" ln"""nrce 
9~rtor Frenrh lnsur~nce co"""'Anlps Are alrPitdy 
tryln9 to huy Into the IJK 01ark•tpl1tre ln pr .. par.\t icm 
for the low•rlnq nf natlon1tl h1trrlerl1 In 1992. 

I' lcl!'y WIP"flO" tor rompAnles "'"ntin'J ro r:0mpPtfl' 

In F.urnpe Is the Wit'/ In ..,h\ch they use. tr,.n•ml! An•I 
11rnly"e lnform•t Ion, hr>th lntern1tl \y .tn•I externally. 
Cc.."""unl1·itt ion nf lnfor-.,t lon Internally lft.,Ans 
eft'P.t...·t lv• r:-ommunh:.iat Ion h•tweiPn ,,.,p,.rtme-nt,, rr.r 
PV~ffti·ltt b•tw••n An enqlneerln') r:entr• anti 11 
1MinufA<:turtnq pl.tut. 

Th•y ~nul<i ht' 101•.tteti In ttlff•rPnt cr,unt r l.-1, 
hut lnformAt Ion mull! flow qul.-lcly .ontl """'""rely 
b~t w••n th~"'~ 

Of •'}11Al l"'p<Htanr•, l:1 ewtfl'fnAI f'"()fftlft1t1dCAt l1')n. 

ht~tween • l'.'"<)flli,,any and lts •uppl l•rt, 1·ustf1'ftf'rs """' 

thlrcl p1tr1y ~Ala h"lles, or lntor"'"tlnn provld•rs. 
Th"5" lnfnrm11llon provider• lnrlutl• vl•w""t" syst~•• 
•n·-h as Prestel 11nd It• ,.renr;l1 •qulv1tl•nl Mlrd!"I. 
Th"'" service• nnlcl lnfor•1ttlnn relev,.nl lo their 
hr1:1t <~ount ry AfH1 a C"nMpany pl4nntn9 to ffW>Y• Into 
~urnpe n••d1 Arr:e'' to ih•~. 

Th•y w 111 n••cl I 11tor•,.l Ion ahou~ the 
•nvlron,,..nt In which they are propo•lnq to op•ral•, 

X.400 can he used to o?st .. hllsh a compl•tely 
lnl•'}rated mesllAq\nq llylllem, lncorporatlnq lma9e .\nd 
voice, ~" w•ll 11s t••t. Standards for word 
pro~4ssln9 ain'1 t r"nster llf tlor.u•ents. su<:h as op@'n 
"nrumPnt archlt•,._-ture. are helnq s@t up anti vlll be 
av.tll.\hle soon. althnuCJh proprl•t.\rv systems are 
alr•11dy avall11ble tr,..... cnlftp.\nl•s swch as rt\qital Anet 
!PM. The Rrchltertur~ 8llnvs text ""cl lm.\q .. to he 
trans"'lttecl hetween cllft•r•nt vorcl processlnq 
systf'lftS, across national houn<iairl~s. 

Puhl l5hlnq hnusPs an(t nPW:!pApers in pArt li:ular 

viii h"n•tlt tro.- such syste"'ll• "' It viii enable 
c;opy tn be s•nt ln trom any lo~ilt Ion, on any 
system, "dltecl ulllnq ,. different word prncesslnq 
packaqe. typeset. photoqr,.phll ln·~orpnratetJ and then 
pr lntPcl. 

mr (ele•" rnnlc tl11t" lnter.-n""'l"I rpfers tn 
th• cOfMlunic"t lon of •lth•r •tru1:tur•i1 nr 
unstr1Jf"'tnr~d lnfor"'At lon wlth thr rustom•rs anti 
soppl lers nr "" nrq11nlz1t lon. There Is lnt,.rest ln 
the l111p\""'""l~tlon ot F.fll t••s"d nn I.COO ,.•rvlres. 

Jfowrvf'r. thi~ r-<'11lc"l ~htlO(JP. wlrh the 

intrnrlu~t lon of f'TAM (P'lle TrAn9fer Ar:f"'~5S Mvth<>'i). 
whlo:h I• otlttn ""'r• 11ppl kAhle for the ••r:hanq,. '>f 
lltro.-turecl lnf,,r.,,.tlnn "'""I.COO. fTllH "'-'Y h• 
hetter fnr l11rq• hulk file trAns(&r ~Ince X.COO Ill 
nptlmlzed tor 111•ssaqe lltnr" ancl torv4rd_ 

Jnfnr~~tlnn systP~s "'AnA~Prs Al!n n•~~ to 
ron:;lrter pi1tn P.urnp•,.n re911lAtnry ls5oes. Th• 
r,.,,.,- 1to:y anvlron.,•nt Is ..-h,.n'}lnq r~plclly, :n p1trl 
du• lo th .. lntlatlv•s of the P:uropp"n f'.,,_lllslon and 
In "crnrcl1nre with th• Open Netw'>rk Provision 
''""'•work qovt?rnlnq puhl le trl11Jr"n'M'5 orqAn'2 .. t Ion•. 
Th" lw'> key ohjPct• of the op•n n•tvork provls! . .,n 
11re; 

op .. nlnq up or thl' •1ulp!11f'llt "'"'k•t thrnur;h 
"""'P~t It Ion, l0tplylnq th• tnl"l re0t0val o.• 
PTT 0t0nopoly eupply. Thlll h"ll happened to 
dl(terent tJeqrae• In dlf(erent countrle•. 



[)~flr'llnq '-""llJf" .t1,J~.1 nPtV1i•lr otPr•.:1•-P" (\'.\'•") 

1 nto t w..:-: qro·•~!I.. re~•rv•<i •nt! r!· ·r1 r •5•r ·1p.-f. 
RP!l•rvf--i !l•r•.tlt:"•1 \U"\•Jl.-f t-.~ 'nl·1•··t t() l'TT 
anrHv>pnly f'f0•1l!1lnn: nnn ,.,~..,r·.:f";t ~,..rvl··•• 

wou Id t-.,. si:ppl l1t•i c-OMpPt It I \'t.; ;· _ 

F.:irJlc-tl;• vh.,t 5er•JlC-1P!I wlll rPm"in in thP 
r•s•rve'I C:Ait•q~rv ls st l l l unt!rr rlpt.,tp in vAir in.is 
rnuntrl•s .. Jtnrt the outcome ls •xpPc-tP·i tf"J h"•Je 11 
tiP1:-is\v• •ffe, .. t on tP\f" v.lns m..trlrf"t .1n·i th .. 
t:-~mretltl•J• pr('\vlsl(\n or X.400 t.A5P1i ,,.,., ... ,.,. 

$t1rh A nPt~~rk CAin h~lp ~n nrq~ntY~t in~ mppt 

the chall•nq• o! 11 F.:urnrean 11\Ark~t ida1:-1P. thrnuqh 
lrnrr1lvPt1 lnt•rnal npiprat l0ns an-i t,.ft'ltPr 
l':'nmlftanl•:~t inns with custocr.Prs. suppl lers .tn:i nth~rs. 

F.fff't:"t it.•P t)u"Sinfl'SS ·:'0n'WTIUnlc-.lt i1.n in•·re.lSP.'I th'? 
efflci.,nry ot staff by provl<!inq fiut"r lnform.Hinn 
!lows and imr-rt")\fert ac~f'5S to 1nft)fllftAt '"'"· Thi5 ,_·au 
nov he done cut t lr.9 11.-:-rnss q•ogr.itiphi1•.1i. !°;:n•-:-t l("n1l 
-lnri crq11niz11t innAl tv>un•i.,r l•5- (S..,urr:P: ~~put~!_ 

lol~~~!Y• 2;; SPpte.,her 1989) 

Cr'1y R@l5f!>.tr::-h ('JS). the Vl')r t.t•s 1 .. rqP.,t 
5UpPrromputPr ,.:omp;tn;.·. vlll crQ:5' li,.PnS(' it, 
p.,tents vi~h Hitar:-ht (.J,,pcln). " •a \r.r c~pet lt•H. 
P0th tlr~s vlJ l h11ve th- rlqht tn tl~P e.t -~, o~hPr 

r.:ttPnt5 in ri~Siqn\nq rr,mr,1tpr h~r'1v.'lrP. 1\ltnr,11r'}:, 

5imilar "rr;-1gemPnts i1lre r.onwn.r.n ln th~ r•mt)TJtttr 
in•lust r1·. it ls 11nu5iiA1 fer a TtS .. ,...; A J'.tpAnP!:~ 

('(">n'lp.11n1 t,, ff')rm 5urt, an o111qr~e:n-nt. espP ·l.11 ly in rhe 
5upercnm1111ter field. The ~qree,,,~nt W.-15 rtai.)l)rtei1 ln 

the ~~ah~ --~!~~ mh,1~. .t 1 p~rH nq .htprln~se n-.r'!p.it1pPr. ~ r.J 
thP rPp<'rt w~• c0nrirme01 hy ':ra1· nrt icl .. •- Th,. 
11.rr.tnqe~ent ~'l~5 not involve ~ny tP~h~nl1~~, 
tr~nsfPr~ hetwePn the two firms. c:ray has similar 
atJreP!'\Pnts with I"H an1 t:"onvex C,,mp,ot~r. 

ThP 11rritr.'J~~~nt wi 11 en1tt>le rr .. ;.· to u"Se s<"mP ot 
llil'1•:hi'9 o:i«:ult <!~9lqn p .. t,.nt1, whil" lllt .. d1I will 
pr~h;eh~y !lr1~ lt PA!lPr to lncreilse Its m .. rketin9 
efforts in thP fJS. Crity produces mo~t of the logic 
rhips u5ed i'l its procll!'S50rs, hut 1111ust purch.:tse 
oth~r c 0:.mpnnents. •u<eh a9 hiqh-9r.,ed '""ITll'lry d"·Jic-es 
from Fu1lt~u. (F!:.ctracted from ~~~-__YO!~_T_j~!.~· 
H J11ly 1989) 

Cnm''-''1 h"" 'l~'JnPti .111 rrr,ss-l lf·,.nsln11 "~JrPPl'ft"'nt 

untiPr wht,·h lt h .. 5 11r:,·p55 tn p11t•n•s fllttii t•y Il'"'1! 
b .. rore I .11111 l'l'IL Th1t ·"lr""""•n• qlVP9 IJIH 9I011\M 
.t<:>rP.~S t(", r.0mp.l'"I pittents. UnrfPr the ,,..rrns <"•f th~ 

Agr~ern~nt, <:nmr\-'<I will pAy a flxe·'! sum in flv~ 
~nnu.lI ln5t,.ll'fl"'nfs. The s1un ln1 ... lu,!es roy.1lt IP' nn 
any IRH technnlnqy th;et ~AS lJSed in cl~n~~ n( tile 

IRH Per9onitl r11mputer, XT, Anti AT. C'nmr1•VI Also hclS 
a licence to IRH's Hlcro t:h .. nnel Ar•:hl!,.~t•irP., 

althouqh l:'omp .. q's pre1l<!ent, P. t: .. nl'ln, h.lS 
emphitsl2-.rt th.1t It in nn w11y c-hAntjP.'° fo\~ .-r.mp.1ny'!ll 

(H()fi111:-t cUrPt":"t,l)n. (F:xtr1trter1 rr'>"' Cot"tput.•~ W1)r~rt ... 

17 .July 1?99) 

c; .. 11 ium Hsenirle wa9 suppo9e<l to h"vP hePn the 
h0tt .. st technolnqy iiroun<! by th• en<! or th-. 1?1105. 
Rut 1tlthnuqh thPr• h11v~ h•en " t11v n,..,t .. hlP. aurrPss 
storl••· thttre h1tVP. 11lso heen •nm4 fo111tl11rt-'.t. 11nrt 
5ev~r1tl t;f)lftp.tnles h"v" qone ()ut nf h111lneo!ls 
111t'>'lttth4"r. Now thll trnuhl•s hi11v• ''",.""'to th-. 
suppl i~r' r.f raw q'll J ltun 1tnrt r,,.As w .. f1Hs. AlrAn 
P:lertrnnl•: H .. uui11ls nf Hontre11I w"" lhr. (l1ot In 

qive up1 1 .. st. mnnth It •qre•rl t"' sP.11 Its ., .. 11111,,. 
"'"t"l busines• to frP.n<eh "'"'"rl11ls qi .. nt 
Rh..\ne Poulenc t:hl111le. Anrl Horq"n r.-.. 1cnn<!11rtor of 

11. -

::1tr!.1n°! •••. ,. ... ,. ... If l'lr<J'"' prr.i•1•·t1"r nf 1;,1A., v.1!Pr~. ls 
~h11lt lnq dnvn !ts cryst,.l qrr.wth pl11nt. fht\uqh It 
vtll rnntlnup t'1 "'"'rk•~ PpltA•l"1~y ':}f•''-'" t;.lAS. In 
M•Hq .. n"!ll ra!I~. All it~ m.tJtlr CU~tl")ff'!~fS t .. llP<I at 
,")n•"'P.: 1fS Ct"\f!l{'ant,.1 1; .. tn F.lPcfrnnlr-, tnc- ..... n<t 
"i •"[ nv.tv• Si"'ltl, , .• ,n~u.-t r) r ror r... h<lt h Vf'nt (\tit of 
b1.aslnf1'ss .. an<! ln thp HI'., rl•~'•\.· Co .• plc C'los•ti its 
r.:.111A!I It.:' fo•1:vtry .-.nti t:•n•rJtl P:lert r le Cn •• f':'Ul hJ11:k 

produc' inn. (Snnrc•: ~~-C~!~~-l~~· Juiy 198?) 

IRM hA-t •·1prythlnq nPP•!etJ to entpr the 

5upercomputer -.:irkPt .. accordinq to obsecver!I. The 
C0Cllf'""i• h"S SPVeral f•atures ln lts favour: 

pwpert \5p in par11l lei pro.-e5sinq ""'' 5YS~e111 
50ftw.lre; state-l'lf-the-art :!e•tC"'f')ndur-tnr R'O; 

larqe 9y9tp•9 ewpettl5P.: 11n<! ol•I relatl•,..,5hl1•~ with 
potent lat hu\o·•r9. Prf'!l!Pnt ty. It! 1G9fl malnfr.tmPs 
vlth .. tt.t,·hed vertor facilities &Jrovlde t1h1r.:h pr-wPr 
vlth•')Ul the speeti. More !mporta•;t :y. IRM hc-11'}ht .1 

IS 20 per CPnl eq"lty sh.HP. worth $20 )0 .,j 11 inn. 
In 511perr:-.,..pnt•r SystP•s (F.Au rJAirP., WT) .. whi,-h 
vols fo11nrt~ii hy S. c"'hen, f(')r•er de-9iqn•r .. t rritv-
The Or•9 "'" }olnt ly produclnq " 64 proce55<H 
su~rcnmputer with a hundr•ti t itne:! the perfor-.1n•"'e 
n( the rr11y X-HP. Acrnrdinq to nataquest. the IW'l 
r:-m5 ~rp work inq 'ln ""Y'" of lnt.,qr"t inq SS! •5 
si:~iercnmputPrs wJth the TAM )O?O va•~for fll•"'i lit\·. 
:~H h~s lnst'1iled more than thr•~ hun~rp~ 
inqo VP•:-tnr f.v:-11 lt les ln tt1e tr~ 11nrl F.:urope. 
ln!Prn .. lly. IPH is wnrkir.q on th" nrJ 11n<! r.Fll 
supprco.,puter pro).,•:ts. Th" GF! l '"'" rea<ehe·i ~ p<'ak 
of !LS r:Ft.OPS. (Ewtrac!Pd frOM ~t:) .... 1,1111_~ .. ~!P~s 

~~.!'!'_S_E!!"'Q~~· 19 JJne 1989) 

Diqit .. l F.•juipment will soon tntro<luce a r.ew 
iin" of comput"'" 'lmerl at th" technical 11nd 
9Cl.,ntiti<e coniputlnq 1Mr~et5. ThP nPv ,..,.,..p..itPrs 
vlll probJthly c0mppte with Sun Micrr1~:1tP~~· and 
114•wl.,tt r...:·kar-i·,. work 5tat ion9. Olqit111 ·s nPw 
OEC-st .. tlon 2100 will co5t un<!pr $10.000 "nd will 
com~ete with a similar new work stat inn from 5un. 
Diqltai F.quipment 15 the 9e..-onr'i !arq"st US c0111puter 
manufactur"r. llnt i l 1999. niqit.ll had u~"<i the '"""'" 
ba!ic Vax d"Sl')n tor .ll l of it9 "<;uipment. inclu<!inq 
Its lf\c",st ~\ler!ul t:l'>mputers. Hovever. in early 1~89, 
Dlqit'11 intro·luce,i a work st al ion usinq HIPS 
('(')cnput•r•s •.• ~ •. ~,, .•..• ,.,,,which ls h"'etl nn r1-.t.i .• ~<i 
1n"trut:"tion s~l eomp1Jf inq (RJS<:'). Cntn,1ut•rs hA!:ll'·t 
nn the- n•w ~•slqn ofter h•tl•r p~rfnr•Anc• Rt ft 

lower rost. 

Oiqltal plAns to "'""Ice- new VA• coenput•rs bit!le•t 
·•n tbe Rl~C <le•iqn when it '"'1<11f!P.s Its <:Oll'pnt-r 
llna. However, the!le f'."han1Ps will rlem.lnd th.\l 
~ustomers revrlte their ••~stlnq 5oftvar~ in or~er 
to"~" th" n"w PISC rle9iqn. niqital previously w.u 
Ahl .. lo ..-1.lim th.\t .\II of Its 5nftw.\rP ror the V11x 
-i .. slqn coulrl he rOJn <>n .. 11 of Its cnmpOJt•Hs. Thi9 
QAV,.. l t An Arlvolnt Alclfl t")V'!"r I PH, vh I eh hA'1 "'""V 
lncnll'p.ltlhl" snrrwar• pro'Jrams. nlqit11l will offer 
speci11I h11rrlw11r" opt icon" ror r.ci,.nt If le •:omput inq 
appl lc.\ti<>ns. Thr firm•s 11ctlon apparPntly W.\9 
prnmpte<i hy thP. su.;rpss of "'lni-sup,.rc0<np11ter fir'"s 
surh 11s Conveo• <"'nmputeir ln Altr~r.l ln9 s(',me of 
Diqit1tl•s custnm,.rs. Diqltal will lntroouce a new 
V11x 6COO Yltrslon of Its Mlcrovii• series or ~O<nputers 
11nt! sevwrAI ~n•putfltrs (t)r u~• Al r•nt ral tt l• 
11uver• for Its Hll'S h .. se<i <eOt11p11ters. (P:xtr11rted 
frotA New .Y<,>1k Tliw"~· 10 .July 1'19?) 

sarety i,n numhe~· 

AftPr <lp.-.. -i .. , nt ~11rvlv111 In IllH•s sh°'rlov. 
1f9wl"tt P .. ..-k .. rrl knows the v11l11e or • tr len<l. or ltYen 
11n llC'lll .. int11nc•. Th• COl'lplller .... k .. r •• 1 .. ste ror 



'!It r.111t•9\t..~ rtl l i.Ji:n•-e'.'t h.ts •1trn11--1 it "' rPputiH inn .• 
th.._ .. -.nst C"'lll.t~r .. tl·,...• •lnd"d cnap.any ln Silh-·Jn 
':a: l•Y- On 1 A.•1qu .. t • HPVIPtt rar_·lta:d strurk u, 
y .. t Anoth .. r !rlpn.,•ht •.• tht5 tl"'• with S<lUth IC·""'lff"A's 
S.ar."ISU91q 1:.,rnup. Th• tV•l C"'("lofftp~nlP5 ail• to pr."'Miuce a 
hlq:h (lOVPrP.1 "·"'" st.'t Ion "'lthin twn y ... tr!I th.1t. 
at s<,.OOO. i" ""P:"'•f'<i to provl<lf' Ol.lny t 1.,..s the 
pro._•f'55lnq povPr Of CO"'Pet itor5" .. "'<iel5 ,\t a!-omt 
halt the pr ice. 

Thi5 ls thp lJttP"lt ln ll ~t rtn'} n( .1111 i,11n.-p~ ('tit 

tnqPth•r h;· th .. Jnho Younq. H•vi•tt r.1d11:ar'1"5 '--hlet' 
e•ecut ~·-·• since 1978.. Th•5• .ial l l.1n·.:-e5 r.1nqe frOfft 
llll.trk•t tnq anrl l icenslnq ag:re..,..•Pnt~ t·~ a•hi .. iou5 
jt:dnt vpntur•s tf") <levelop new t•'--·hnt"\l('lqy .. 
Hevi,.tt Pac..YJtrd"s m.ain ..,t t .. ·e is ort .. n to avni'1 
beinq overvhP!me.:I In "°""" 11\Arket •e-J.,.nt b;· IllH, 
vhlch h115 •I• tl...-s its sale5. 

HPvlett ·Pack.1.r-i•s r•arilnes1 t() """rk vith 
Ol1t91'1er~ AlS" r•(le1:-ts the vay lt vnrll[s lntPr•1.1ll\"· 
It ha~ hct•i no rpduwi.,11n.;-les slnc.·• lt w-.~ fo11n.'1•cl 
50 years aqo by tvo •ntrepreneurs in the provPrbial 
garaqe. The lo·(.•lt;· of Its .. •p!<'Y•P• ls r .. .nus In a 
valley and an ln~ustry vhere joh-hr.-pplnq i5 ende01ic. 

The COl!lpany rf't:"kon• I ts cul I al><H.lt ive sk 111 • 
will serve It particularly veil as it position• 
ltSPlf for thP more ~pen F.F.~ -..rkpt plannPd 
after 1992. It ha• a ~ttPr qe..,qraphlca; halanre 
• ..,f saltt9 hrith vt'lrt<i wlrl• antf within the F.F:&~ than ti,.., 
lts F.uropeAn C()fftpetltt'lrs. (~•tract•1t from. 

!!!~ F..:~n<!'D.J~~· 11 Auqust 1989) 

[nt•! ... j"S it i" deve!oplnq a ft>•Wh faster 
ver•l0n of ~t• 1860 •lcroprocessor that will be 
available in ~i<i 1990. 

Thp npv mlcrnprore••or will prnbahiy he <"ailed 
thl' IR70 .. n.1 will feature over two "'II lion 
transl!ttnrs an":I '°"'• e:•,..nts of the l?l.Ot~A •'~beti•'e".I 
.. 1lcr~pr01:essor. 

The i8'0 h"'• •a far h"'d fpv dpsiqn wins and 
there have been re~"'rts that Intel vii! rPJP•iqn the 
mlcroproce•sor an<i rep.,sltlon it to qain qreater 
3Al••· lntPI •ay5 th"'t the 1871) "'n<l IA6'1 viii be 
orter•i ... tv~ "'ember,. of the sa~• ra .. ily. 

Th@' 1970 v\11 r,.....st murh rrv'lre thAn 'h" \qftr. h·1t 

lt vl 11 hAv• ~e·.r~r.t.l vital fnnr: l0ns that ,.i 11 rn.tii<e 

it Into a •tr~nq '"""P"tltor c.r the IAf.'l. It wili 
h .. •J• C.\,·h~ '",,.n.itqttmftnt U! i nq A t P1°hn lr;ue .... ,., 11 ert hu~ 
sn"Y)pinq,. "'"king It P~Sl•r tr. U,P" in m1JI' l;1rnrp~~inq 
systP.,.S. (.ilt" th,. 191;0. it vii! h .. VP • f",furP-1 
tn~ltruct lt')n s~t r.:-01T1p11tflr r.nr~ '9nc1 "'"Y al!llO u~P ,.. 

sup•rsr_AlAr Archl,eo:'tur11t vhlt:""h l'.:'"n pr()~~'' ""H~ th.1n 
nnP lnstrut:"t inn pe-r •lr.rnpror"'S"lnr ry.-:-lP. fS()ufrP.: 
El~~tronlcs Weekl1. 27 5,.p!P•hPr l?R?) 

Thr_••- !irras comp 11p with _)2 Rit G Mino 100 

Hltsurdshl, t!itolrhl ""~ ruqts:a pl"n to !.itmplf!' 
releA'.I• )1 ·Rit <; ml,·ro 1 lO fflll"."roprnrp!ll!nrs 

conrormlnq to TPf\11 speclft.o .. t lnn•. Th" SP•"•>n•I 

spr l•~ In th~ Hirro F•mlly follnwtn1 !hi' G Hit:"rD 100 
frrim Hlt~r:'hl, thP •"; Mi~rf') 1110 \, ,,,.,lqnt'ri fur ~l'ft'1l l 

"'"""'rlPs .. n.-i "'th,. r.-•r• fnr A5rrs vlth pPrlphPrAI 
fl1nrt l~n5 nn 'hp ~~mp ~hlp. ft fpat11r~• A t")1)•·k 

fr.,1u•nry ()( 1'JMll7 An'1 llv•rll'J'f ,,,.r f(')tl'fli,.nrp r,f .itt,,·1ut 
/MIP!'; t·v th1t nry!tnn., h•r,,·h"'"rk. Py rhe l .n ,.,,, ''Hfl~ 

prn··fl','.11, lt lntt',J'o'lfP'.1 )Jf'!.Or')f1 tr .. n1ist0r~ •)n,. 
ll.~7 • R.R?,,... <"hlp. (Sno""'" Al':U 11 .... l/l"l~?) 

F'11)l•,.,1 f,•,f .• hA• t•tt"}liO 1fu1rlrl't \n'I ,.n ,,f(1,.,.. 

,,rf"'l•'"P1,f)f. th111t FArnM I( ~n.'1 '"' ,,.,, whl•·h ,,.,., 11rp1 An 

II 

('lrft'r.11t tnq s;"•t•m c~At lhlf> vi th 1.ttHJtaAiq.-1 (rna 

•iqh' Asi"n cnuntrlP5 ~or~a. T~tw.tn, Phllippin•5. 
Th.ll lAn.1, 11._ .. n9 konq. Sinqapnr~. M~la1~1 .. ar1(i Chin.t .. 
ThP C'"""f'·'"Y al5eo !'\As s•t up An Ap'd ic."· t.-.n S111lJ"f")rt 
1"pntre vlt lt5 Phil tr-pin• .. ut>sldt .. ry tn tt .. v .. lnp 
rr~Y!uc..-ts rnr t'or•iq,tt ~rk~t5. r .... t Ot-t~~er th~ 

C""Cni)Jln;- r••lf'11sed sPvf'n var iat l0ns r.f the thr•• 
hlqh·Pnd lllO<ieb - IC·6l0, • ·6'>v an•i IC 67'1 5eries - in 
Japan. S.lle5 ot 1.~oo units ar• t1rqPtetl for th• 
nest tV() y~ars. 0(f lrP pr~•SSO? SalPS arp 
1.-hiP.i,Jlf>11 to hPqla, in $pJ11ln ln mld l~qo_ (.$~ur•.-•: 

"~l! !lo. 1!1989) 

Ur:l lire ~~ aark•t nirhPs,, those in 
hiqh tech01oloqy ••ldOtll la5t. H a hiqh· t•.:-h niche 
rails to qrov, It 1,. u"ually erodp.:I avay hy still 
ne""' tet:"hnoloqy. H It thr Ives. larqe .-.--pan I es 
of,•n 1111u~--1e a5ltie thfl 5tart up tlr1t1 whi<--h plon@erPd 
thP hu~ln•ss Nowh•r• ha!: this hP•n t r11er lhAn In 
.-hli-aklnq. ,cause or hlqh capital costs, larq• 
•con.,.le• o! •cal• and the volatll lty of d• .. an•i. it 
15 u,.u .. .iy more beautiful to be big than saal l In 
c~irs. B~t n~t alvays. 

So far, I.SI L-~ic, a 5mall Spt'riali5t 
rhiponaker hase<l In c .. 11rornia. has burkpd the 
tren<l. Oe5plte qrovlnq COlnpetitlon fr<><a giant 
Japane•t' chl!l""'k•rs 5uch as Toshiba, NF.(", Fujitsu 
"ntl Hitachi. It rontlnu•,. to be the leading •uppller 
ot gate arrays. 

In the nine Yf'Ar• •Inc., It va" for-ti hy 
Hr. ~llrred Cnrrlqan, LSI Logic ha,. boosted it• 
sale9 by about 60 p•r cent annually, reac-hlng 
$)79 •ill ion la5t year. Eager to banish Its 
,.t .. rt up lmaqe. LSI 1,. due to obtain a listing on 
the N•w York storlt exch~nqe In October. It• shares 
have heen sold over the counter •Ince 1983. At the 
•ame ti ... , LSI knovs that it has to diversify In 
order to rPn<i off the hlq C'>lfti'.1nle5 thAt ar• 
Attacklnq Its •ar~et. The cnmpany's future d•p•nds 
upnn •anaqing that dlvPr51rlc"t Inn properly . 

l.S I prO<iucP.• AS !Cs ( app I ic.H I on 5pec i r i c 
lnteqrated circuits). desiqr.ed tnr particular 
custo<11er• to COtllbln• the funn Inn• of sever" I 
5tandar<i chip~ In one plPt:"e of silicon. F.quip .. ent 
~akers use ASIC• hecAu•e they Are cheap. reliable 
11nt! f11st COtAp,.r•" vlth th@ ,·omhln,.t lon of stAnr!;tr<l 
•:hip" thl'y repl,.ce. Also, hr lqht ltle1u are hMder 
ro copy Ir they "r• locket! up in an ASIC ratbPr than 
In " '""di ly ldPnt Hi.1ble combln"t ion ot StAntl.ud 
part•. 

I.SI r.r><Jlc h"" "'"lntAlne<i Its qrlp on q1tte 
array• by lnve•tlnq heavily In R•D, even durinq the 
rhlp •lu"'p In thP mid t•AOs. Fortun"tl'ly for the 
f'.'('U•~p.1ny, thfl tnAn11frlr:t.U lnq t.-1'.hnf'))Of.JY nf QAtP "1f rAys 
dlffpr5 fr<>"' thAt of th" ,.,,,,,,,...<ilty 111emnry chips 
<"hurn"<i nut hy hlq .J1tpan9•,. t:"hlJ>"'"kers. With 
pro.;,Jf:t ir>n vol11mP!t lftUt:"h Jn"'"'', 1tf'.'onomle5 of 5CAI~ 
Al!I(') ,·nunt for l&s~. (F.•t rtt~trt1 from T~4! f.CQ~Q•i_s~, 
'l September 1?8q) 

COfllpetlt!~n In the A.IS~ mlcroprocPs~or ma_~k".!~ 

A' rnmp~t lt l~n ln th~ AtS~ ~lr.roprnrP.s~or 
mMket heat• up with thP •nrry of "'"}or COftlp .. nlf's 
surh "' lfPwl,.tt r11r·k .. r'1 11nt1 newt q•ru~r"t lfln :-;r"RC 
,,.,,l,1nt frnlA ryprtt'!I! S•"'lr:-nnt'turt'>r, enftv .. ra Is 
t11tr"''"''"t'J .. k.-y , ...... 

Th• t11r··~,t nr 11 RrSr ffllrrl')rrnr·p9snr ls 
lnrr..,1t•lnfJlY ...,..,iu•n.t11nt tJn wh~t enf,WIU't Appl lr"t lt')n1 

wl 1 l h• JIVAi IAt.Jp tn run '"l "'"rlc ''"'Ions u:tln'} th1't 
J••trr lt:11IAr PJ[; ..... "'lr·rnpr"i''"'',')f. Tht' flkHllt snftw .. rp 
tr1J" I• .1VA}J.1h)P, th• '}rPA,t'f tht' 1 lkfllll lhr')("oo1 thAt 
r111tn,.,..r1 will buy 'ho Rf:";·"." work st-'lfl()n. 



P!~- 11utH1f.t•:t11rer"' .1r~ ·1•i11~ .t:tt.i.r.,!:! 

1trAt·~~tl~., ~('\ .--r.5tJt~ the 5u1·,·p15 "r tt'l ... \r 

lT'lirropr •. ·e-t411;,,r ... n!f'!.-e F..11u1prr .... nt Mtnuf.-t,-r ;.:-Prs 
u,tn.:i M.1t.--Ht)l"'' AA:~ 111 J.o[51· mi.·rc-rr .,-•• ,.,,,:- h.\·-··· 

!crmei ~he qFf.,~·"'n <'"'0r~!nrtlo'" tn p:·"''fW'ltP th"" ~'1 l 1"':.1 
1:r.-! Pn .. urfl. t~-1! "11)ftv.1r• rr.,..i111·p,f f,"Jf '1P,"F"!"'l ",Jifk 

1t.iti•rn'I i., ht:itlry ,-,,.,,,pltthlft .,.) t._.,. l" wit: r·rn ·~n 

R8!l00 h°'~e,! '-'"1'!'k !t.ii~l·1n:! frC'Wrt ·ii!f•[f'nt 
1ftAnt1r .. ,·ttJt'!'f1.. A(l.-..,ppn ~,., ruhll!lhPti ,\ 5P! r>f hln.\rf 
1"lftw.tre ·-nms·.1tit>iltty .,t1Jn'1 .. rrl• f·"r th,,. Aenn,1 t0 
c.it:i•iP ... )ftw.1rtt ,f~·.1pJ')r•rs ln p·.rt ill•j t~•lr 

11ppt ,,. .. t ,,,.,._ 

SPAJ;r fn!'Prr.lt l.•n.•l. I! qro•1p t'lf llc_,n~111oP5 •1•i•oJ 

Sun Mir·rn~y,tPrtt~· $PAJ:U" 111irr("'ltH'1rPS1•"'r ls .1! .. •) 

en··,,~ .... 1..;inq hin"'f\" ,.,..._, ... , lhi l lty }llftnn'} snftw-lre fnr 

SPA.RI" h~s-·1 W•'tk "'t-'!tl0ns. SrAP(' tnt~r-1.1tlon1l l~ 

ctn .. P ~"l ~uhli'lhln:f it:! hln .. ry 5nttv .. rp (_-l"'}ft\p.!tihl!i~·i 

stolnri.lr'1! th.lt '"'l 11 t,e- tTlstr lt.,, .. P•1 tn softv•rll!' 
deve~opers. 

OthPr :·nmp.1rdPS .tr.- t.iiklnq ll tilffPrPflt 
5tr-1to'ly. Hr PS <:'nf'lr•1t•r S·{s•ems l5 t:r.n,·er.tr.tt ~n'; l"ln 
en5urin•1 thAt C·')r.'!:pil11r5 f0r lt1 Rrsr~ m!crnpr• .... ~t=-1s•Hs 

are Cf'l•rp.lt Ihle .. but !t ls n<lt proffW'lt inq hln.Jry 
C<'mp.1~ ihi l lt;·. H[PS has Ct15t0tl'l2~·' it~ .11tr-rn
prqres~0r5 for 50iTIP of ltS ~arqft5t CIJ1t'>ffl_..l'S Vhio·h 

me.tn~ tint hin .. ry r'l..,pat !hi I It/ vr>ul·i he har-i to 
guArttntPe. f'r.t~ h..ts fhl':lditled thP HIPS nrdt:r":'pr'lr.t!ssor 
tn ensur~ that it ls rROre c<Jmpa~ Ihle with ,,ther OF.C 
prMo.-:t~. $lli1:-nn f';r<l~ ... i•·!. ""()tt-.fl'r MIPS r:-ustO"'f'.l'r,. 
h.1s °'l'o ('\JSt~i21!'•1 the J4TPS •i•"f"Pff't•"•SS·"lf 5n th.tt 
lt can t-PttPr t.An•ile trtu:tlprot:-•s5lnq ~n·T thr~e

dll'fl'f!n:tinnAl Jr.::tphi•·! ll~pllca.tl('lnS. 

HewiPlt r.1._::-k,1rrl with ~ts Pr~.-:-l5lnn ~r1·hilrc!'ure 

RTS~ ~icr~prorP!Sor. pre!ers to let its 1 i~Pr.s~~5 
h~ndlP s'>ft~arP c~~r.tt lhlllt~ prn~lpms. Thi' help' 
to dlsrr.•Jr"'1e 0ther C'.>"panle' from 1,.dldlnq 
c0mp,.t ihle 'i'Stem' tn It' own. An.i Hewlett l'.t,.lcard 
bet ip·.1~s th~t th~ ,:l2e nr Its own r:-u5tr-.~er h.t•P ..,, 11 
~e s'Jtfirlen? lnrpntlve tor 5nf~~ar• 1IPVPlnpPrs tn 
P"Ct their appl 1.-at l.~n,. t<> It!! RISC wr-rlc st~t Ion,. 

Roth M(P$ Anti H~wlptt rttrkAr't 11re takin,J '''"'P 
r lsk' In not enno•1ta9'.nq hlnarv <:•,...pAt ll>l l 1•y 
stand"r"'s. Port tn1 !Oft var• appl l~"t inns t'l 4 
holr-i..,Me platform lnv0lves i:-nnsider,.ble wc-rlc and 
snttvarP dev~l~per~ must decl~P vhPlhflr It ls wnrth 

th• .. rr0rt. (Sn·.1rce1 !'!lec:~!oni<,:~ .we~~!i'· 
27 Septemher IQ8?1 

Mi f':"rf'lprrv·e-•10r mttn11f a•'"t urPr 5 h,J1·1~ 5p~r.t •hf!' 
VP.~k! slnrP. the SUtTWfler hr,l lflAyS ~nnnunt_~1ng tieta.~ 1'1 

or rl~vlre5 "l"'~" ct~ l!'f'lhe·friett cr.ntf;.)l t1ppll~.\tlr.1·!1. 

Thp~e sy•tefl'S tir> not 1111 lnv the usPr ,.,.,..~,.,, tn th• 
pr()cl!S$•H, pr0·•ldlnq thll chip with It' d"t" And 
interrupt r~q11p9ts (rom n(')n k•yt..oArfl 'ourc.-"'. 

At thP mA~P~t thP. qrP~t•~t ~PM.ln~ l~ tnr 8 ~it 

<T~Yices hut f'ho lnrrp,.slnq sophist lr,.t lr,n ()( 
e<JU1pmflnt ln qr11phlr:'! anf'! l•aq~ prorp99ln1. iA!l~r 

printer!! and «0m1•111nicat \()n9 Sj'!l!Plft9 19 predlr!P·I ro 
ral9e dl'm,.n'1 from .. tv>ut 240,000 unit9 !hl9 v•ar r.-. 
over 4 million In 1992. 

AHn h .. , bl!Pn •• , .... ,In? dPtal 19 of .... h .. .-M .. d 
rontrol ~i''t"m• U9ln1J it9 AH1'1000. now numhPrln? 
•• tvrnt 170, slnr:P l'>Ad and lnrel 's 809~0 i11rhiteo:111rl! 
... ~, tlrst .. ,..n•"">!JnrttrJ. Intel Sh"lw .. '1 lt!'t Vhf".lP r .. rrdly 

of <ievlcl!S to !tut pr.,89 e,llfller this •1nth, 
Mntorol" h"• h.uP<l Its 681r,o '''"" ly. <i4's<:rl~e·I .. r .. 
""rl11s or pr1155 conferenr11• •Ince l"st 5rrln?• on 
th• 68000 core. 

(nflV')" fRn•.1p.-t thP Tr1tn1p11t•r into ttut m.trlcPt 
... rl ler thla IRl'>nth hy 11nnouncln'1 •cut flown lJ h't 
ver~lon of the device vhlrh viii 1ell for $1B ""d 

1 .. yprP415 t•"1 l·•w ... t wlt~~ Uu ... 1_·y1:"f.f?i,. -• :.:~ "'~i .. IP··\1,·p.f 

in~t rur• i"."'n .,,.r, c.-.m,l11!. ln·; .~~,$.'') :·hir. 

All ttu• ,fp•;i<·p.~ :--.~·"P"li 111il!1•..,US ,,f ln,..tr•:··~t·'~t ... 

p,.:.r "l~,-·'fl•~ .ln'i tl~e c:.11.:h•• ! nq t e··hn iotu~~ t •) !lt ,-.., ~ th..,. 

...-"H fr P't'1ear1t I\" t.,et1 f'!.1t" "'ttT i n~t na,_·r i.'n-:.. The 
(~,~ITlp.lniP"'i h.t"J'P Jprt 0ft r-'r•lhi l lt jp5 f<"l1:tlfi nn 

~t.\tP nf the .lrt 1•hir1 cfe-~iqnPcJ ft>r 1:oft'lr11tin•J• SUt•h 

15 tlo.tt ir~q ro-~Int unit'9 And qr.11~hic- f'l("IC~5~C"H"S. 

AMn ,.,.n ,.fp,....~n~tr .. 1-. ft 1111rnl1..,.r :--.( 1lt·~lcp'1 .•lrf--.l·l·,
t1•ln•1 fhe tf"·1\t·I'. A 9rrlwlnq r_.ntJt' nf sol'tv .. rta h,..5 

t-.P~n writ ten tor the ]l}t)'lQ,. m.-1<1t nf l~ h;· thl r-~~ 
('olr t lP~. 

t.,,. l.t··k of av . ..,11.~t·iP ~·'lftw .. rP rra;· turn n.1t t.') 

LP th'!' h:qr;e<st h-'ndlt:Ap fAc"Pd h:· tt1e Tr.tn~put.-.r. 
rn""'"s•5 r l·: ... l! <ll5() .'riut-t. ~h~ n~prf r,r the .1rr.1;· t-,·pe 
nf p.1r.1l lPl prn,·p55rH In e"'t-.ed,-fP•I ,_-,·,r.t rr)I ~;~rem:t. 

l"\·pr..,1• h.1'.'I t'">.l~P·f lt:t strAt~c;v 1H1,,. SPAR,- 1.: hit 
NI~..- pr••"P5~·1r. thP ry71·f..n1. with 5Ppclrilt£' fin .. tinJ 

point cnnt rot I Pr an1l prnr'!'5snr chips. rt.s emhP,ifie.i 
C•,ntrol fa.,.lly .ll!•) ln°·1u·i~s 11\P"WHY .. an,.qe,.,ent,. 
C.tc·h~ rnt•t r'll ler tln•J C.tc:-he lftetaeiry devices. 

A •im\1.ilr apprrtr:-h hts bPen ~·i0pt~<J tty Int•·t 
w1•h th11 r:rnri.il rliH!!rt'nc~ that it i~ t rylng to 
~Pel a ranqe ot arpt lcatlnn5 with 5lnqle chip5. T'1e 
pre~ent l91i0CA ha! three lnstrur:-tion! elt~t..·ut ion uni':.! 

of which An'!' tw~ ?thoulti n,. prnrps•in·1 c-nde Ar t'lny 
nr1e t ilftfl' "'" f.i6MIPS. The P•ten.'."ive u~~ nf c:"J'::"~·" 
merll<'ry anl'f <II rttct lftP!ft()ry ttrr~s!I r:-nnt r0I ter5,. toq,at.hrr 

with A :'ftlxture of re,iur:e ~,,-,1i r:-nmpl~• lnstr111·t '"" 
..,..t~. 11 1 !-i to the d~·Jlc~·s eff~ctive proct1,slnQ 1Jf•wer. 

Ai 01rP5sln'} the !tpt1clftr n~•'~' rof l."lleh Pmhe'1'1~'1 

cr,ritrot app" lr.1t Ion i'I also th'! t,.151' of Mr,t"rQta·, 
~tr .. tefy .. ~·1Jt t:he .-:-nmpAr.y h1J!'I At•ttn-innP•i the r.-.~o (•): 
r.1w MIPS pPrform-1,,t:"ll!' in favour ot ~h& huq'? soft.ware 
•uppcat for. an1 de!lqn.-r r:nntl"1~n·~• ln, its 
hRt'\0.') prf)re59or. Tt,., .. r'="hlt••-'"'~· 'Whirh is now 
over tttn ye .. r!'I olr!,. f·"lrms the ba!lll!I of its 
t.8 JO<J ,,.r !es. 

Inrfi·1l•lual rhlr!'I wi • l !()()n he .. 'Jt1l lah1e to meet . 

. •n'/ 11 hit e.r.hed-1,.<i r>"t r"I d""'"nd1 "'"'te hy 
<i·'•lqners. Hu>P.t 'h"'" will ~ .. vnn hy cor'lp.1nie• 
r,ronvlnr\nq tneir Ct15tOl'l'IPf!J thAt thrlr Approtlr:h, 
rhPlr 5oftware Anti their p1 fr:P. l• right. (S-:-.urce: 
~lectr~n\~s Weekly. }7 Sep!emher i?A?) 

J"panese . .4.14 DR>.H ~cl 1~.lty pick ln'J up 

$Pml,·nn<111rtor m.\n11f~C""t11rPr~ To~hih_. ttn'1 F11Jitsu 
art' m"klng •ollti mov"• lnt0 the 4H OP~H m~rkPt. 

TnshlhA ha~ rPrl...-hf:"<I 10:'>,.00f'J p.1r~~ per mo1Hh 
,,rrw111r-tlnn teY&l!t At Its Oita, Jdptln, mhnufa..-turlng 

fAr-11 lty "'"' ,.•perts In hit I ml 11 ion plltt' per 
""'ntri in l??tl. 

ThP T"•h I h .. 4H !>111,H• ..... r .. hr 1.; .. , , .. , us I~·; 
t r~nr·h r~l l t.vln tub t:"H0$ •l l lc0n tJ"te t~rhnolo<JV· 

Thi? n r-hAnnPl ,.P.l l ln thn p·Yt"l ! rTe!l<Jn ctrhievf:l's 
hi1h sr.fr: err 1 H l1Mt11nlty. P.'nqlnePr·1 at To1hihi1 ~a;• 

th"t thPV f0llow a •,,..,., • .,,v,.llvp• n.R '"" <it',l'Jn r"le 
..ii·• pl.tn .1 •prudent• shrink tnr the nttxt qen~r,11t t.-.n. 

The '1Pvirfl't ArP cr,nsr r11<'te<t u~lnq .. n .. 1umlnlu"' 
,,.,.51,., sl l<-11 '"r:hnlq"'" the '"""'die Is u!le<i "'Ith 
lntf!rr:onnfJ•"t v11rlatlon1 for ,.,,,·h ir option - rhe 
drcult i' 11vall11t>le In two cnnflqurntlnns, twry 
~pPc<i (81 nr 100 ns). seYerAl fun~t lnnAI vttrlAt Inn~, 
""ti twn pa.-l<Al)e npr Inns. .Amazlnqlj', this "'"''''"i' ,.,.n 
bP p11cka~e~ In a l~O mil 2~ pin 5BI p"ckAq~. 

Thi' rupr ... 4H [)llAH. lntrnrlucl'<i In 
P'~hraU'( l'l89, Is also t .. hr !C"atetl In CHOS t11du1rylo•n• 
u•ln?" hl!jt• <if'nslty thre., dl,..n•lon"I st .. cketi 



c.1p.,elt,..r 11..·el t techn..,lnq;- th.tt rf"rl!'lit" hl~hf'-? ,-,..I I 
p.,.-ktn'1 <"'.ansit;·. rP(tu.·,..(t s,-.ft ""rr••r•. An•i exter.•t~ 

".:h• ti.,P '.r;tPr· .. :.1: h@otW'f!'Pn •etrk'H'.f rPfr,. .. r.~,. 

t.• 0tt'- .. r ~~AM r:ev•. •L·~tr"l~1n ,,._,h.""d ;-,,,"'~'.('tt, 

C'.""ler·l• .• , :;r: lnq • •'"Dl---.r .. n.~. "·'"' ,Jinn:o:a·1·:~·! .1n 

AqreemPnt to ,·,·-Je'\.'eL''•' .1 •~ =--··'""' .. ·~t"-:: 
t:MR Semfrc~n·iul-tnr l• .. !Ar.1n .. t~e {~ft:~ l.:.n-1•"'"lt 
1561' C1R1'.H suppl if".,. in tt,ca wor i.··L Uli·"'Pr terms •)! the
A'}reerr..~nt. N!'l4R Sl?:nl,·01:,111~-r.:ir h.1~ a ... -ce1~ l1;. R,,,,.~r0n'!' 

:'ft"'ri..•ry dP"!l•.Jn Pxrertl~e- :tn:t .,.h·.111•~P.rt tri.1t..-rlAl!i 
rrt')•:'e,~lnr; ~p.·t°'n:·.t.--.q·; ~W·1 R1t:ntr···;• h;,, .t•'"• e5s t("J 

NM;;'5 .SPmienn.t·:i-tnr pr • .,··e!ts fip·JrlnrlT.:,.r1t t!nr! 

.lutom.1t~j hi-lh--....·,....lt.me m.1nvf,.,·t•Jt inq faci tit it·5. 

Fclmtrfin's .vh:.u1•:e•t ro1terL1l5 •p,:hn·1l•)q:•; h1$ ·' 
mu("!& hiqher ~ ill•.1'.1? Jiele•""tri.- cr.n5t.1nt th.ln th~ 

si l i,-p:1 ."!inxid.,. rlielC"c!rics CC'm1n1·nly U'.i~t~ in 
e:.; i.,.t inq f!RA.Ms. ail ii.:wing tn~ft'liClr;· <:f"t 1, tv t>e ;n,,...ie 
~.uch SP'll !t"r.. Whereas ::··"5t scmic-.Jn.i.;1·tc."r 
m.1:111f,1··t~•r .... r"' cl re ... 1~ve\c1rlnq ri0npl lr:,\r ['R~H 

t-lbr it:itt ~·H• pr. •:e!lst?-5 t!i~t use t[e:ir:h ·.-.-tp,11:i't ·,r~ in 
.u:. e!'f.,,-:irt to rr0v1d~ A~Pq11.-.te siqr .. 11 ~evels. PRAM 
<.-ell!!' fc1t-rii:et•.~.t with the hi"Jh ·1iele•-tri1..· tr.-lteri.l~5 

ha·~·e siq11i!1i:-.1ntiy gre.1ter siqn.1i levei5 ar.·J 
therefore (=~n he h11llt wlthotJt trenches. {Peprir1teJ 
vlth reri.'l!isi0n frt"'m s~~!c;_or!._d"!·;~qr _i:n~~,~~~i·)~:a~ 

~~ga;in~. C'"'f•i'f iqht 19615 hy Cah11ers Fahl i5hinq ·~···., 

nP-5 Pltt:ne,, ii.., IT~.'d {~e_~!_c;on1!·~::~0~ .. ~!!l~rn~t__i0n.:tl. 
.July l 9P9 l 

IV. APPl.ICATIONS 

Pet!0nAI computers c0ul'1 5\on hP 5!1pp:emPnte:i 
vith !he c,1.-•clhillties nf TV pir:tnre5 an'! 5()1J~1-i. 

Such ht·brl(l .,.,.,tem5 , .. <,uld be U!Jie(t !nr tr.1inti;·; .ln•t 
P.,J11•:iltlon cir (("Ir q11me~. Desktl')p 1l1i~0 or multimt:l'diit 
~ompt1tlrq will ~tl"'nqe the con~e~t n( persnrldi 
c0mp•1tlnf'1. llCC0rrilnq tf1 R. Ah~l ... 5pPclAl err~,·f5 

evpert wh•J ls r:re,IJf tnq C()tf'~11ter vl1J~n prn.i1•rt il\11~. 
Thil!' pr1w•~r'ul nPw ··omputer chlp~ ~Plnq r!P.vel.-.pP.-1 
c0uld (ln.tll; tll low prnce5s\r.g "r the trPmP.nti,)u!I 
amounts of <1111tA req11lr~'1 !or T'.i 1 \ice plrture5, which 
coul1 be frozen. MAn~pulbte1 nr 5tore1 with the nPw 
te<0hnoln•JY. 

Hirrr.s0ft is ~pflnf!ln'}' Slfi n'dl l inn pPr ·;~1tr ••n 
d~vPlnpln<.f thP. new te~hnoloqy. IRH l~ rfflv'!'lnpinif 
m-llnfr,...rn•~ r0,.,i•?••rs fnr stnrtnq •.Jide1l lnfr•rrrtAt i0n 
th'1t co•Jl<! hP useri ln net.works ~r <!P,ktnt: 

Cnlflputer!ll. Wlth tntf'l. tRM l!: rlP'JPln,dnq te.-:-hnnl'".jY 
for cnm,1rP!!lll11q vlrl~n And other ~At A fnr 5tnrA,Je 011 
Cf\5. Apr• l P. 1 !I A 1 ~<> c11tvtH op l fHJ mid t 1 mP.-t I A r·r1mp11 t Pr' . 
InH m1y in' rn'11rr·r a mArhln@> hy th~ ,.,,,,, r;( l?'l(), 
Cor.".(T).) .... r)rP Anti Atni'}A .IJre 11110 11r·i i·J~ ln thP flplrL 

fl~ ('f)mpot~f tnAkert Ar& pu5hln"J ,J~o,.r{l>}r,pmPnf of 'he 
te,~hnolnqy tn prPVPnt lt frnm t .. 11 lr1rl 11nrl,,.r thP 
rontrnl nf .JA'-'i'!ne54!' l'l&~tronl,·t rlrm!\, whlrh Ar" 
rfPvPlorlnq Hf/TV. II~ mertl .. rnmp,.nlP! !1111,.h 11~ AR<·. 
NflV,WP~k, Tlm~ ''11. r ~r Anti M(·Gr111w Hl 11 AfP Ill 1 

rlev~lf)plnq pr()qrA"""lr".q fryr m1Jlt lmPrfi" '"nft\~111t lrHJ. 
s. Al5n11 (')f PC I.Pl tPr s .. y, l~M h'>pP1 to .... ke 
mult lmP.<llA cn,,.put In?,,,,.,,. Arce55lh1P hy "'"kin? th" 
5y!lt,.m1 m<>r" l lk" plAY"'• (usln'} P'"'"r(}t'1P'1 
m,Her I ot I) thAn l I~" r.n"'p•lt et5. Appl P, t>nwP11Pr, 15 
wnrkinq on 9ytt~m• to let r11ttO~Prs rr~~te tt1~ir 

own pr"'111rtlnn1. (P!•tract•tl (ro"' New"!grlc."°!:l"'e__~, 
12 SPptemt>"r l?B?I 

A11t<Yle9k h"s lntrod•1<0e<j Anlm .. tnr. A t!Psktnp 
mult lmPdl11 11ppl k11t Ion ,,.,, re111-r Im" VI.A Anlm"t Inn 
nn MS OO!L Tl\" (')n l y "'I" I Pf"•nt no,.de<l t n ro1n I h" 
5nftw11r• I• II VI.A r.11rd, 11 lllt)nlt,.,r An1 11 pnlnt:nq 
dev:,-.,. Aut.><lesk r•rOfMlen'1• uslr''1 11 28~ h11se'1 
system,.,, t>Uter, althouqh th11 prnqr11"' wl 11 run nn 

ir.: X-:'!;. A11\JT1.1'nr r.tn 11r1Hf.;,·p ._·\.J€",-· \m.1'iP:5 up to 
4,1)00 (r,'l"'fl'~ dn•'f pi..•y th.•• t-,1,·k ,,t 70 ~ fi'tl'flP!'I r~r 

5f"'r_-,..,mi !r•'"' &1: ho11rd .t~51c. u'i"'1 ,-nmf'ff"'!i~l"in. l;r.111h!.e 
ot1)Pt·t ~ 1·.11: t r .. 115fnrm from ')ntP 5h.1rP tr> .14nnthPt a1u1 
""'1• • ."lnq ohje~t~ can he pr.1'oiuce1i t•) h..11ve 5rno-.1th 
~.,·J~m~nts. The sottv."l:r• rf0~5 n.-,t U5f!' vln.-!("IW5 .. no~ 

htl~ rl l ft lr:u l t l•s i ntPQrat i nq 5ounri... ·'" bn.1t or vi 11 
-l<:C-l:"pt st i 11 i~·1es from 5t"Vt!'tal 1r1i~roc:>mpute-r an.i 
peripherals a~ Wf'll as anlm.1:tlon ~eq:uence~ from 
-'"'i(J.1: .:tnr! At Ar l. M.11 Jor .}~st r ihutc,r-r. nllt hiqh ~n<i 

re5Pliet!I, will !1P.lt1Jf@o the- 5n(tw.uP. lnqram 
Mit'"fO ~. Sn(t SPl ~nmruter rr('>r!U•:-t~ wl l l m.1rket 
Anim~t~r tn vi~P0 prn!e~5lonAl ~nrl other u~e~ • 
(F:Jlt r,1c-te(I Cr0n: <;~;n..i?'!~~~ _B_!~!~~~~· 7 A11qu5t lt)8~: 

CA[1/·:'~E firm~ ttre focusing on m.ikinq F.r:A. 
tr.1mew0rk-, integrate differPnt sim1:1at ir,n toot!i at 

<lifterent staqe5 ~! rl~5ign dnd co or~indt~ 5ever~l 
~imnL•tf .. r~ on •""lne run. Sim11l111t i•)n f!'amnw0rks ha•:e 

be~n s, oc\.11 ized in thtl P"'t: S()IT'!e .. ere> for 
Sll'!\ui.lt .. o~ ·;en:i•)f5. sn-nei f(H thir•i rArty tOC"l 
rievel0r "'r: and 5ome for in· t-.'.)use 1:AE:.C'A.O 

intrqrd:t,··t,. Howe ... ·er, ·~om..":'@f<.:lal sirhul..\tlon 
frameW•"Hk tl"L"hr:oloq:;· is hl>~SL'Hfti"lq. St .. ble 
sr·n··hrcni2at icn ST~tefT'S '1nt.i over al i ezper ience are 
qi\."inq de•Jeir.rers enAu:jh ('.'f.."•nt ii!enct:!' tC• w0rk on 
qer~.-ral 5irra1ldtnrs. Simulator~ by Viewloqi1.: SystPms 

(Marlhr>ro. MA) ~ncl MlcroSim (1·"1""" 111115. CA) were 
rom~'i11r<! ln nr4ier to handle mixe.i 1iesiqn5 with 
,.n,tl»<; "nd <li<jlt.•1 sign,.!•. Valid l.•·qi•: Sy•tem• 1, 
tre~ttnq the prohl~m ~'one pArl ot ~ larger whole. 
The u~er d~s··rlbe~ the clrcuit. making the t\·pe of 
lr>t,.r!;<ce unimportant. According t,., the VhOL r'P5lqn 
P.xrhJ:n•1e Croup. work l! going nn tc. cre-lte rniJ<lel inq: 
H~nrfar<i•. (E•trM:te,1 frOfll ~f!gh_~~fqrman.:e" System"s. 
.:une 1989) 

Fu II l'h·>lo Fl Im l!SA (F.lm!<f,,rcl. llV) h~• rel,._.SP1 
the tlr5t two ln<:"h tl0ppy disks In thP. IJnltE'd State5. 
D'!-5lqn f0r ht11nrl heltf cnmputfH~, lctpl""P"• and 
m11lt lfun1:t inn telPph•lllPS .tmi (Ax mdt~hine~. the new 

"l'k' re .. 111rR" I Mt.yte •loraqe capAdty. 
(F.xt '"'':tecl from ~.;:""w.,ek_. 27 .l•Jly 1'>8'>) 

D~vPJ0pmPnt r.~ "'.lisic' Ar r"y5• fnr ~rnr inq; .tnrl 
ret rievinq l"rqe v 11·1 ~., ,·f '1~t11 m,..y ph.11~ out 
i .. rqP, ro~tly rlevlre5. Th11 new devlr~e!' tlre 
re111tivPly rhet11p rli5k drivPs util~-zin'} the).~ inc-h 
r)f 1).2~ ln,-:-h h11rrt rll!tk!: thrtt ,.,.n he foun•i in 5PVeri11l 
pr1. r.~nq5 n( rll1k~, nr •rll1k dfrAy .. ·, hAV4' thp 

pf"'JtPnti.~I tn t.e ri11lrkPr, AS well 115 rh~rt;1f!r, thain 
the rttfr i'}'?r-ltnr ~:iz:e tt~virP5 nnw u5ec1. OthPr 
ff'.tl 11r~t of th~ n1-w tlevel''l'"'~nt, !' 111 In thll! 
experlm'?nt,.I st.VJf" ... ,e th.H they IJ59 Je59 
el•rtrl,·ity .. nr1 folke up" 9m,.ller """1t1nt r,f floor 
spA•·e. ThPV mA'/ Al5r> h .. •,e 11V>re r .. 1111hillty thi'n the 
ld?<JPr <1P111r"es. MAJor 5tnrll'Jlt firm~ r<>pnrt. 
hnw"v~r. th~~ rll'k ~rr~ys ~r~ 5ev~rAl ye11rt AJAy. 
(P:xtr11rte<l from lofalL"St.~e!)~_JQll!!'~~· 19 .Inly 1989) 

M.t'}nPtn·npt ,,.._.l tnfl'm<)fY ls ,unonq !t_.VerAI cilr,.r-t 

Ar<"Pl5 5pr(')n'1Ary stnrAqP (OA!:S) 111 lnwlnq 111er5 to 
.. r.-p9s ntf llnp hlstnrlr11l <l11t11. Tile rPwrlt,.hlP 
opt lr:-111 t~rhnl11u.-. Al lov5 ci~vlr-.!I to ""jiress 11 

5m .. llpr, physlrlll llrpA On A ~l5k vlth thp 115P O( it 

l~s.,r. whlrh l'!' .. rt! tf) lncr•A'9ttt1 r.\flAr"ity, Art:orr"n9 
tn lntl'rn11t lnnotl o.u .. (FrAmlnqh11.,, MAI. OASf. 
prr><111c-t1 Ulot1 of 40.000-!>0.000 unlt1/ye11r to 1?92 
11r• pre11rt,.1. MA'}neto nptlr11I dl1k1 1t(')re d11111 In 
th• tor"' nt 11 m11qn•tl<0 flu•. which 11llnw• thot '1l1k1 
t(') he wrlttl'n t(') 1111'1 er111•<l r•pe11te~ly wltll'>lll 
"'"<1111 veAr ,.,, '14ta ~eqrA'111tlnn. Sever .. 1 r()fllpllnl•s, 



lt11:ludtn9 JM. Q,:"ttAn Mlt..-·r('l~y5tem,. ,,n,, Plnn.1··1,. H11·rn 

Are ti~velnpln9 ~y5t•"'' u5loq the t~1~hn<)lnq\". Thf' 
lnt""f .. A~• ln (\OWPr 8V~l lablf' to t1!ers, l\lOO'J With 
n•twork Ing capahl i it 1.-.~. h~v• rAuo;.i1t:t-•f /1 

20-21) per cent."ye..ir qr<lvth r11tP lo th~ .lmr"lunt ut 
5toraqe required ln 11. rt')m.rutPr. 11c,·tH11in•J tn 
Hewlett-P,.ck~r~'5 Gr~el8y Stora1e Dlvl5!on (~reeley. 

CO). The systems wl 11 .. .-Mress three "rPI IC'at Ion 
m.ul<et seq•ents: hlstor I cal "n<I arch ha I storaqe, 
un .. ttenc'led b .. ckup. an.i tfocumpnt nr lm.tqe 5toraqP airut 

retrle·1"l. (F.xtracte<I trOlfl H_~S W~t'I(. 10 July PA'l) 

Phatonlr" ('"ftm~p6?-l I. f",\) h.l:! 11nn•11Jn,·p.-i t ,J~·:i1 _ 
th~t vlll allow U5Pr5 to r~nnect thPm~eive~ to~ 

netw<'."'lrk with a rto.'lrt~r rAith~r t_h"n •_•;thl,.5. The 
4.75-lh Photnlink, <IPliverlnq ir. s~pte~hPr 11R~. 

entpl•IJ' ln!rartPd: (IR) l iqht to tr.1n5mlt c'lmi rP.·-eivP 
sig:i~l5 from netv0rk~11 rc.ntrutPt!I. IP pl•1rl" tr.tr) th~ 

r~.:tr ()f " c0mr11t~r c1t1fi ll!tt.:iii1-h'!~ to the ti)r r1f a 
cubi~le w;ial l. .Ju:!!llt nne !lrrew mu!lt h,p t lqhtPn~~.1 .:u1.l 

th~~ c4n he rl~nP vlth 11 qu3rter. Frnm lt5 p.~5ltinn. 
the <tevlr'!' pro)Pr~t5 "'" uns&'!ln 7· ft. dl.uneter 
!nfr1ireri spnt "'>'ltO the celllnq. Th" reflert<cd 
s~gnal 15 pirked up by nther roll'lpn~Pr~ ln the 

vicinity with th•lr Photnllnks. If the heam I• 
obstructert or the unit~ pu:!he\1 out (')f alignment, ;ii 

red slqnal ln .. tir"te5 •ctown statu5•. Oat.a cann0t be 
lo5t even ~-h~n tr~n5ml55\on ceAses. th~nks tn a 
built-In ri.tector. _, Photollnk network is llmlteci 
only hy the kind of ~•twork helnq employed. 
Le,.rnlnq ,.,r new c°""".lnti structur.,s ls not ner.e!ISitry 
since it work~ with current network prot0cols. 
(Extracted frQtf' ]nfQrmatlon Wo~~· 17 July 19~91 

NovaSen5or an~ IC Sensors are two firms th~t 

have proc111f"el'! convnerclal mlcro1tructu,.&!I in sl 1 ~<:"'""· 
S!llr"'>n mlcrnmarhlnlnq, ~ak!nq mlrron sl2ed slllr0n 
e:-;ulv1tlents nf elertrnmech11nh:11l rornpnr.•nt!I. h-ls the 

potent lal to crPate novel prod•1rts that 11re 
d!tflcult for rornpPtltors to copy. Floth firm• are 
Involved In oieve!'lplnq product hre11kthrm1qh• In 
~lllcon mlcromachlnes. Nov3Sens0r mAk•s cc:nmPr~l~l 
af':"celero"'eter r:hlp~ (pres!lure s~nscr5) fr.r 
Implantation !~human heart• 11nd IC Sensors ha• 
developed 11 rhip with 40-mlrron channels for 
processlnq fluids th11t may enable the '1ev11!0p'"Pnt "' 
h;ond heloi hlo·;·i 11n11!y1ers. Oth"r p.;sslh!e llSP1 for 
the t echn.-,1 "'JV "r9 f I u I '1 IC' cnmp•1tP rs that opP r 8t e 
u1lnq f lulds Instead of elertr!cal C'Urrrnt•, 
m.ilchlne-ry 110.llysPr~, ln·tyre pr•1511re 9a11qe!I 11nri 
mlcr0phones <ilrf'rt ly lorA1teii on m11slc11l ln5tr11mPnt~ 

to prevent reeoihack. HlcromaC"hlnlnq resnarrh Is 
alsn h@lnq <:'nrv1urtet1 .. t st .. nforti lfnlv~rslty, 
University of C8l lforn 111 fl9rkel'"V and fl9l l 
t.ahorat..,r les. (F.xtractec. from Hach~n~ C>e•~lgn, 
~ .1111v 19A9) 

Intel has launrhed volume oiel lv~rles of tht' 
Extended lntlust rv Standard ArrhltPrture (F.l~A) 

system loqlc chip set. The company 1ay3 there are 
)) North American syste~ deslqns undPrway that will 
lncorporat" the 2 rhlp set. Pr"'1ucts hullt "rnunoi 
the bu• sperlfic"t Ion are pl11nned hy bnard 
manufarturers Protenn ant! Ad11pter. Th" rhip• will 
pluq lntn the mntherhoud• 0r marhi1H•1 tl-•t are 
illil'ftOSt tlnl5hftii. F.T~1' !Upporter!I rr~rf:Jl.1'1 ("Jmpurer 
1111d Hewlett Packartl hoth h0pe tn he the fl'"t 
supplier to debut "•Y~tem. Intel 11 11l1n •hlpplnq 
Its 112150 l lne, 11 2 chip mntherhoard s .. t "Ith the 
P:ISA but. The 92150 It r:omprlud of thfl A2lS1 
lnteqrat"tl Syatem i'f!rlphernl n•ln<J dlrflrt memnry 
.1CC.,1S c0ntrol; tlmer/rn11nter funrtlonSJ interrupt 
r"qulat lonr bus arbltr11t Ion, !ncludinq t>1u m11ster 

- 20 -

artdtr11tlo1q ftll•i ~RAM ,.,,.,h. A 11 HhytP'1P("'~'lfl•1 

r.lre•~t m.~nw...,,;· ac•~•ss transfer r.•t- l! re("~rtpd f•H 
th~ l .'> ml~ton , .. .,..,)S prt'\·iur:t. Fln.itl 5 .. mplP~ nr the 
82111)1) chip r,.n t'i-P ntlt.-.ln•.1 nriw. (E:rtr.11r_~terl (rom 

<;~mp~_t~~--!?:.·5~em~_ -~t".!._~\?,r~. 17 .July l~M?) 

S1-0tt Instruments• (Oentrin, TX) nt.:"w rerson<11l 
,-omp1;tpr hit5P•i !1pe£•~h rP•"C""'Jnltlnn ~y't~m i~ .;f!Pre:i 

5tolnri-A1nne r.r ln " telerhnne VPr~lnn. Tflt" SIR 
H•-wtPt :'O !l\"!l!Pm. vh\1·h r~rnqnl%t•!I t~ri w.~,.t~ frrm .11~y 

srp1kt-r. lnr:-lul'fp~ II t'v-oolrti f1"\f lRH PPf~•lrlitl ("nmputPr 
XT5, AT5 nr comp"'t lhlP5; S'(•eP,-h rnfN"l11nic11t ir·n 
Hitn~r:aPr 1'oft..,:lre tn rrPtHP. .u1'1 p1ift 1,1,-.,~.lh111.1ry: ;iu I 
!l•'lft:v.11re th1t inclu"P~ the tirm·~ ,~or~tri:hs ~pPe-ch 

re1·1""'l'1:1it l'ln terhnnln'lJ'. ThP ~t.:iiini "''''ne i.:er~\rHt 

al lrw,; " 11 ;er to U1'e voire cnmri.1m1s tf'l ,-.,11 up 
infnrm~t i1)n frnm. !1l: p.,c~on.11 1:r•mrut~r. Theo tt~·l·~,1h•\fl~ 

vPrsi1ln cnr.~lsts of a pr pq1dp,·e" with " t~lephnne 

I tue interf.lce. AlftAnQ the fe.11t11re5 of thP SIR 
M·wiPI L')* !t 11l lfJW1' ll"IPr~ t0 ru41tn1n\-zp thF-lr 
vr • ..-,,rulll'r;e5. (P.:rtrar:te-1 from ~•t?"t_w':?~_kj._r.g: -~·1rl~. 
11 .July 1~8~) 

Fujit!lJ Arn,.rlc" (~11n J0se, ·~A) h.1~ iotr0<loc~ii 

StnrFrJg:e>. /1 (..-omhlnAt. lr-n har,) dlsk/to'lpe 5t0raqe 
~~~hlne. It 1,. rle5lqne~ ~n1 prerrrm~tt~rt f~r 

.5tanrl-~•lone or t::"'•:..iare 2~6 l,)Citl ;iire~ netwo1k 
envltonment5. The lftilrh\n,p r"n hnl<f t:hree 5.?C, lnr~h 

r!l5k5 C'f t11pe rtrlve5 frnm !tny rnAn11far:turer, alth~uqh 
the hnst •tlapter Is optl~i2ed for ruj!tsu prooiucts. 
One h3r~ di•~ will hnld J~O ~bytes, wh\lp the ta~e 
hark up •ystPm, sup::."1•tlnq 0.5-lnc-h <'artrioigPs, 
wl I; hoH no HhytP5. A Smal 1. Computer Sygtpms 
In: uhre hus permits ap to 1 h3roJ disk• per hn~t 
nrtrlpler t!') be dt1l!y chainttl"f toqeth~r, re5ult lnq in a 
t0t.11l or 2.24 i.h\·t~!. In " h11rt1 rllsk rTV'-i'!, !;torF.1-lqe 
h"s •n 11~ce1s t lme nf i8 ~llllser0nds "nd" 
1.1) Mh·,·~e/ser:C'\n<i --tat"' t r"n5ter rAt~. The t 1pP "rlvf!I' 
can h~rk up ICC Hhyl•s In less th"n l~ minutes. 
Ar·roriiinq tn Fujtt!ltJ, St,.-,rP•i'}e l~ unique ber:-1tu!le lt 

Is expan<lahle. (~wtr3rtetl from P~ We~k, ) July 190?) 

l<rysalls h~s lnlr<><lu•:e.-1" ferroele·_·trlc octal 
flip flnp IC, 11 first. The •·7F'Fl71 I• .tn 8 hit 
ti Ip r lo;> Wh ir:h h'll <I• It. st alP9 llp0n p<-.weo oiown, 
anii re~-11 ls th-.m \il'hPn pr-.wPr ts rA!tr0rPti. Ac .... nroilng 
tn Kry:!Al 15. ,.ppl lc,.t 10115 lnr.lurtA termln<t1 HJ5, 
t:"P1 ltJlAr telepr.one numher storilqP, rr "nrt r11rllo 

lflP""HV ronflqor"t il"'H\• Pn')lne •:nnt rnl, c11nrl Auto 
nrtnnu~tPrs. The devlr.e holcJ1 <iAt,. At lt5 l'lpllts on 
~11 p-')!ilt\v~ clo-:-k trA111ttlnns, 11n1t 011tp~1t!I recAlle<i 
'1.t!" upnn rece Iv i nq 11 re''" I I s i qn11 I when pr.wer I• 
re9t.0ret1. lt l!i mi11<1e 'Jl" N;it lonail ·s 2 rnlcror·, 
Si) Icon 911t .. n WPl l nmS prnces• lntrqr11t lnq .1 thin 
f'lm of ferroelertrlc r@rAmir. The <ievire ~tore!! 

d .. 1.1 (.-,r llVHP th11n 11 '(el\t 11f!Pr •OO hi 11 inn '1.1t.1 
ch1•HjP5. (Fxtrarte<l frt>m El~·:_l!_'_,nl_c Eng1ner1 l~ng 
T_lmes, 10 J11ly l9A?) 

~~w c;hip_~!~'1"!!lr!l9'.J'i make~-~l;;C: ~?!k .. •l:J_t_i~!' 
~"!"Qat_!hle ~i~h- IBH'• H_<;~ 

ih1ll Hkr"I of America has <ll!velopP<I" 1H>W ··hlr· 
terhnol<''IV which will m11~e RIS~ wnr< 5111tlma 
r'l"lmp,.t i~>ll.!' w\th tr,M·1 Mlr·ro (h.\nn~t 1'rr·h\t~rt11rfl 

(MrA). Thft' n .. w tP1"hr1nln')y u!le5 f\11lJ•s ~h0rt J.in4' 

t nt ittr f .t,·e Y.er nrl (!if. tk) 11 r ,:ht tect ure wh l 1·h ~hA1HJAS 
thip lnt'Jrfllf'."P h1ttwPPn prr.rP''"' Anr1 mPmnry. Th119 
Any prn1•11t!11or hPrr>l'M'9 rl"lmp11t itd4 with "n J/n !'1111,.. ... 
th" hu• Is u .. 1>1112 .. d with a con•llinl syH•m de~l'I'' 
11n(1 r.nnvnt"'ln !flf~w11r•. Mlcr.,1 lmplemPnt s ~(.Jk with .. 

~hip 8"t r0n•lst i .. q nt • '"""""Y/hus r·ont rnl l9r, a 
OHA ront r0l ler, An .tri<l"ctSs/<tat,.. hutf•t, ant1 a 



(lP:: lphPr,..l "11rr•...,rt .-hip. SI.UC l1. .!.• .. l•J!1.-·J f.·r 
~~ C,::1 HUz (uu.._~t lonlnq ,_n.! h.•n·11P~ rut el., .i11,;., 
pro.·p~~h>r 1111.! the Rloo.J chip''''"' Hlr,, ,-,-,,...,.1nPr 
System,_ nut t i!. \l•l[k ln·1 1'rt •~pl~:nPn~ ~ll·I !'+"A Pn 

Intel "s iAtlC RISI'" pr•'.'•"PS5 .. ..,J:.. Sy~ltern~ ,-,-,n ~·~ 

deslqne«! l.dth SI.ti< !•H 12 or h.C. tdt ,f,J&t.t t•11., ..... °'• ' 
]2 ·hlt ~'!•hP~~ l'lu~. ext•nc1ed OMA .ln•I 1..-.1n··urrPnt I 1l 

proc~esslnq ~upp.~rt, byte ,.,., lty throuqhntJt th~ 

.,ystPm. ar.d ftHtltlp--.rt rttPrn..,,ry l.'"l'"'H1trol. O!h•'r 
tec:-hnolnqy firms S-lY th1tt r:-hlr sets lmplpmprH inq M,., 

to l'I rl'lnqe of Sr'A.R(" .1n•t Mlps w.-.rk st .•t Inns wl 11 t.p 
offered vlthln stx mtlnths. (F.•tr.t,·tP•1 !r'''"" ,_-umrutt.•r 
Reseller. 1 July l'lA'I) 

Sodlm.l (f"r,.nce) h.1s rlPvPl1•pe .. t '1 kn.,wle1l·~r h.1~t>·! 

inteqrateri m.t•:hinr (l<IMJ, 11 tnlcr1._-.prn•-t"!'5l·:: 1·hip 
that supp0rt5 a:tifi·-i.ial lntelliqen.·e 5pnt'4',l 
manlpulatinn~. klM h.15 the comple•ity nt 
~o.noo tr.tn~l5tor5 hut can P•Pcute ~ymhol prru·e~5i11g 
ln5t ruct ion5 .11t 11p to 20 mlps vl th .l 21) MU":: clor:-k 
~,:Ped. The devlce w115 de~elnped tor U5P i11 
5Plf-9ul<fr·.1 rohot5 an•1 slmlll'lr C'"nntrol .lpplicatlon5. 
(F:xtr.1cteJ from Hach_l_ri!._De5l9..'!• 6 July l'i~9) 

Mlrr1)mprh,1nlc!i l5 the tPc"hnolnqy tn t-.11i l<t 
im."rerlihly 5m.1ll machlne5_ N07Zleos. sprlnq5. lp·;er~. 
VillveS and. even tnoJtOfS Cc'ln be huilt for .11 Vi1ri~tJ Of 

cl[ipl lc,1t ic"n5. lnr..:ludlng medlrLne and h\otechnnlt-.qy. 
l":.ic.:r0t1evlces mAy he 110 larger th11n the thlc:knP55 n( 

a humAn h.1lr. A N.ttinn111l $rlen1·e f"nunrl.:ttlnn rPt..._Ht 
ha5 ~elped est~hl ish mlrrodPvlce5 a5 a le9ltlmate 
fiel.j of rP!iPCHr:h. Hicroposlt loners mlqht r0nt rnl 
tiny mirrors in opt ir.ll systems. Reserucher5 ,1t the 
University of Tn~yn are working on .1 t lny rohnt th.lt 
could trrtv~I in 11 pPr!l0n"s 'J.15Cllilti !ly!ltem t0 

deliver 1'"f111q5 or tonl5 to treat cilS€'.1~Pri tl!l9UP!. 
Re5e.:trr:hf"r!I fllfP vorklnq to t'ettPr unrJ~r't-•wi thf" 
{HP(H!rt ie<J c.( mater iAls r11t tlua!I~ sm.111 dimPn5l••11!1. 

Ml,·roilPvl1·p5 .lrP qPnPr11lly rl.1"l1er! .15 elthPr 
5ensors or a.:·t11.:ttors. Sen5ors lnclud~ silicon (""hip5 
thftt can detP•·t ch1'nqP!'I ln pressure. humidity, 
mntlon or other fartors. Hicromotnrs 11re not yet 
.. hie to dn m11rh. !lnre they !pin rnr only .. h<>ut a 
minute hefore the rotor st irks to the huh or 5i 1 irrin 
s11h!trrttP.. N~verthPIA5S, the 5m.tll motnrs Pn.1hl~ 

re!le.=trr:ht?t5 to !lt11riy fr let ion And rn.Herl.11~ tlt thl!t 

t.lny srf1lP. Tn .1·i1ltlnn to 5\l\r·nn. rP,ll'.lr,·her1 .1re 
~turlylnq mAt~I! .-inr1 pl,.stlrs ln mi1-ro,tPvlt·r1. 
rhPmlc1tl v11pr111r rlPpO"llt Ion ., hPln1 ll"lP11 f() dP,l•l"llt 

t11nq!"tPn r1n 511 frnn mtillil"f1. (f.l(\r.1r·tprf from 5,_-_len•_"f! 
t1ew~. I .July !'lR?) 

Appllc .. t!nn5 of mi,·rom.1chln_ed_5ensor! ancl inle<:Jr.H<'rl 
~-I rcu i ~ts 

M'lr·r,1mtlr·hlriPii ~f'ri~")f'.11 An 11 in'PJr.,fpf! r·Jr,·11lr1 

'1fP rPpl.1rlnr1 Plipr•t rnm,.,.•h-lnl,-.-.1 r11l.~·/!IJ frir lr~'t111r r \~I 
U,P. ThP1"' nPIJ ,,,m\ .. ,,nrl11··t'"lr ,-h;p, iHI' nfll 'tP1irJnflrt 
rr)r ("OrT!J'!lf l:i'J· hut ln•f Pfljf'1 'l!Ptnt Ir·, m'1t"l1'11P 

•Jlhr•t l•lrt, th• m-···1lfl'I 1pP'tr1 of rrr,r·1p11 'IA• r1r l lrp1~,t 
strP.111'1, r!PtP.rt pr~ .. 111r~ rhlln<J~"I. pr,-. ThP pr lr·p ,.,( 

mlrrom.v·hlnP 1lllrrrn !Pn5nr1 h1~ f11ll"n An 0r·h~r r,f 

mit'Jnlt11·IP nvPr thC' ptl1t ID y-.;ior1. "'' l,,..,lnq thPir '11P 
ln rnrnmPrr·t.~I "'""' ln'1111t r I •l .1r·PI \,·~~ l-,n1. PlPw 
rnl1.:rom.11rhlnlnr1 trrhnnloqlp~ Arr t.,..l·1r1 r1Pvnlr1pl'td for 
!1il I lc011 mPr"h-1nl•·,Jil .iinrt PIPr:trnrY1'"•"h"nl1'll '11•·;\(·.~1 

th,11t hA''"' n'1t, ,.,~ yPt. fA11n•t "'1p\ lr,lt lnn1. f.,.f'lr1"r1 
In th~ tpr·t~ordr.qy !11.-Jqr1~ AT,T, Rnil L.ii~ . ..-HJ11fnrl,.1, 

~t Aflf()rr1 flo ~ vrr "I It'/• M.111,H·h111Pt t ! f n"tt Ir 11• P nf 
71' ·hnr.J()rp;, N0·, ... ~,. •• .,,,,. rr ;.Pn1rlf1 ..,n.-t SPr.~·;m, 

1Jlh,..11 "''t 1 vt't '" thtt '"'''hnol0'1y ,.rP ll111P'J'•H•l1, 
Pm11r"1'1f'I Fl,.,·tr\·- ""r1 Pn:.th('\rn. Ml• r'•ITl\r·Min .. -.1 "'1\llrrrn 

'''""1"'11,rP '"lf'fl1<,r"5 t'AVll b••r'rHTIP !ii'' pnpul .. r r;.,.t ~h .. 

n"tr•f"t "°'~ w ·rth St0:) rn.tit i"n ln J•lqA. ,,-,·,1r,Ji11J 

t~' F'r-·.,t ~ 5t1~ l l•J"11 (U..-.., "iorit 1- (F.•t r.11._·te·i fr··"' 
Hi•j!i T".:hn.•l,)r; lh;sln~''· O··t·•t•Pr l'l8~) 

r·.,n.Ju·_·t ( J.lp-ln) 

in $pr lrh; tq'l1) tt>At 
t";·:: ill ic .•lpl1 ... hPt 5. 

wl 11 lnt rn .. io··• ,.. w,_"lr\'i prru,:-t1>5~nr 

.._-,.n h.:11nr1le the P1'mJ1n and 

It will ,-,,st : .. 5,. th"" ¥21\0.000 
,,n.'f will t.ip ,,t,lp tfl h•n.tle P115:SiAn. F:nr1ll1h, GPrm..-.n, 

l'f' rt 'HJ•lf~'". Sp.1n l 'h Ari·i Fr Pn•·h l n.1 iv i •iu" l l y nr 
.-.. mh~nP11 ln a slnql~ "·'•"11"'~"t. It 5 !lpel l ch~·-k 
t~.1t11re hA11•Htas w1...,r•1~ vrltten ln p,,fT"ln An.i ryrllll(" 

lerter5:. ThP wnrd prc)(·p59nr in1::-lu.ip5 A rrint4"r. 
kPyhl.lr·i. ,Ji5k rlr ivP .ln<i 9• CRT riispl.,\· scrPen. 
t~1)n.t111·r h·•pes s"les in the IJS~R wi 1 t t-ot;tJ 

t.ooo unit.! in the flrsl yP.tr. (F.xtr .. ,·ted !rNn 
~:lP~'!. ~C~!_!_Qm_j__~ Jot!~~:!!· 12 Auq~:5t l'l!l9} 

S1•'·'rc-omrut lnq 15 mnvlng from the exclusive 
rfnm<1in rt 5,·ient \5t5 ,1n1i pn9i11eer5 \rltO C•""ll'.lentioncll 
rr'">mmPr1·a11l a,•rl lro1t ion:5, 5:uch .t5 1n.111.11JPment of 
rentdl 1·are re5erv;at inns. the cievelnpml'?nt of 
fln.uv:-ial 11'1"-..iPl~ .tn•1 pro,:e:5:5lnq tr11nsr111~tion~ Ilk~ 
crec11t r~rd ch11rqes - illl cla55ic t1s~s of large 
m-linrramP r:-0rr.p11ters, which move An:1 $Ort Ltrqe 
v:-...lt1mP--; •)f d.ltA. S11;-1erromp11ter~ p..-rrorm 
m,lfhJ>om,1tir.1lly lnten:5lve proces5ln9 operations to 

•tu11·k l;· 5:ol·;~ very cnr1':t'lex prohlems, using pirtral lei 
prn1~t.»,~1nq, which hrP,.ks t1own tasks anti di5tribute5 
them Am.HHJ multiple computer proces:5or5. 

T.ln1lem Cnmputer!t. c1 pl0neer ln the u5e of 
m11Jtlpl1!> prcu·e~5ors. h.15 "''t"ptefi , ..... mP. of lt!'I 
Nnn Stop sot. ri.:tfcl b.:t~P. :5C.ttware (() r•1n in p.lral lPl. 
!PM I• t.li< inq a slml lar t,.,-. to lt5 llll :> malntr .. me 
11,H.1 ~'.11:P. Ora,~Jp rerently .lnnoun,·er! it will vritP 
.1 ·;~r,\l"\n of its rel . .,t ion.11 1i,1t.t h;ras,p pro'Jretm. whlrh 
t:'itn 51m.11ltilflPC111'."'iJ finrt 5Pt~ .-....( 1Pl.11tert recor<1S. 

lt5 ~~t~ hit~P \5 115:Prl hy th~''''"'"~5 r1t 1~0mp.1nle5 In 
1J.lrin11!' in.1u~trie-.:. M.,..,~t 11n,.ly5t"' 5.ly the "'"chinP5 
tnr•~t lii(rly to .... ,pt11rP ,·,.mm~r,-t .. 1 m.:trket5 .11re the 
50 rill led mini s1~ .. ,Prro.-npnt~r5, (".-..rr.p.1re.-t to thfl" true 
superr·nmputP.rs (P.g. l"rlty RP.5e.1r.·h•s). (F..iftracterl 
fr,,m New Y0~~ :[_ime~. 28 .Junp 1189) 

An iru·llpPn~lvP (1.trrllle' pro<:'P~si11c; ("r1mputer 

th.lt m,\"{ P••·~1ihl•; Pq11.ll rhP r.lp.lc•lt lP1 0! th~ 

pr P .. P11r m•')1t ~11VA11r·.-.1 ~11pPr r·rim1nit Pr 'I h.t~ hP••n 
,, ... n.1n<11'rA!P11 !111cr·p1.,f11Jly hy UA'.tA'~ Amr"I PP"l•""'•''h 

C"pnrnr (Mr·1·lnt ... ln ViP'l,,/ 0 l"A) .ln I th'· PPfpn'JP Aii·1.tn1·p,, 

RP":P.:tr··h Pr1'llo3o1"t! Agr-n•~1. r;rn,,ritl Ml,:rn••lf'."··trnnlr'.'l 
f~~.-\n PiP•Jn. f'A). 11ntii>r A ~11hr-ontr.1··t tn PJqrfhrnt'• 
dPVp}r,pc·~ .1 .. y1tPm wlth h"r.JW",HP t"kinq up 
JA.l ft 1 lft\ll7.tnr::-" .. t.ln•t ... rri •"(1rnp11t<ltl,ln-1I 
tl1drt .1·,.11,tmir-"t tP1t, thP "l'j1fPm'1 '111,trltnP..-1 "fJIPP•i 

w""' 'l"'''IP~t 1t l-1 ml1Jl"1n (ln.11 iu1 ,,..ilnt <•r1rr;tf i(1n~ 
'1Pr 1Pr·r··nl. (F.wtr.41rf4d frr1m HPtt1l•J1)rkin'] News, 
I 'l ,f.111P l'HF)) 

A,,,_..., t•ff1ff>tf[l" 111r;Pr"'ini tli ... t "'"'',., MH·~ 
r"t•,.,p1ltllr :.y'lli•1"1 fl/(,t")(j f"flf1 h,11~ hPf'n ciPVP)r,p11or1 h)• 

lhn f11rl11•Prl"J Tl' 1 "h1vdr,r1y s:i,.,.,..,,, ... tn-it ltut~ 

(T.l~·J.111). Thi' 'J'lf'.'t ,,.,.. I i111tA,J nv<>r ,. f,.S tdt t111'1, 

Thi• 1•PW MU I<. prilr1typp (r,tflltP.!l l.' 1'1l"ltP1 of ct•l"\IT\(lrl 

m1•rT"'''J 1Jlth ,arr•}r r·r.rrr1·t inn. r,i ,~rf.41 R]0001 -'IP 
.,.,,..,, f.-1r ti.,,., ,..,.,'T\,.,,nn11·.-.t i 1'"1rl A11rf r 11,.. prn• n1"10r11. 

tr,.f l"I •1.rrrrd I'/ lr1'llcl1"f f<;r l"l,1n11:,1. t1.rpr1 t" 

l•''' !•1•·r- 'h .. _. ,1.-\r-'li lf'I 9j'1' rim ln vni111•,... JTI I l!i '11 "In 
Wt r\\ 1111; r111 thJt nit"' MfP~ P lf1n h.l1Pfl M., lO Cr·.~ 

"';'"""''~fir• rn11lrt,,r.1··n.,41\;1rJ 1y1tflm. jt-·.crr,.,·lf'.'d fr''"' 
r:;,,,., r•>nl1· Y.nrJlr.P••r lnrJ Tlmr:t. ]Q Atlflll'\' l'lP'ij 



t:-,p • ·! "'·•t•A r · · · ~, .. , t .-.r 1 ! rt • ~, .. · 1· ..... I 1: . : ! : '1" r ,· 
l' .,t i l t r 11r .-. • ! '•t • h't!' .: i ,:. • iP·, ·•. L, p>.. •: ••. • , .. 1. :1: 

h~"·iW.l') .,~ i:.!.;~tr•/ : .. ,!!!'."' 'W:.,t ! '-1;..1• ~·~··~ \1. 

~'~ ~·:' ~.-, •.• ,~r ~ r-.'\r .. ·..- i-t'r ,._....... A.-.·: r.· ····.t 

·!~·.Pln;irr:,-.n~s ~ .. w'u~ :•··: ~:~ (P~·.1·.~:~ ·:~. ;:·. ,-,: :-.;. 
•t•u"' ..... --rl·i·~ !-.,~~e3" ~t;;_-~r~·-m;»1:p:•. _, .. ~ F·:1:1~' 

$athe>ri.tn·1 {~..lL':: t .• 11(.e 1_"ity} ~.1;·1 1' :.,, ~ r•q"t!~! t!:•• 

.-c.,st t .. 1rrler ··i~:, lts new •mo....,.i.:>-r,H~:-1· 1 •.1:-•:~~;- F:: 
~..,.fPl th,lt '.J1 ..... "'\'''1i."[ tP,·h:·,•l•'-f"i ~ • ;•" .\ "llit'f • ( 

,0h5 •.i•'r\f:l> 't'd•-icl;·-. Thll! .·arr,"''!' w~~~1 ~::.• •'i•+·: 
·;.,..-tnr tP•"hnr,.,:,,,1;·, wh\•·t~ q.at., ,. ~~fl'f:P ~ :. d .. r.t• ~.l~~ 

.111(l m."''Je-~ (•!! t.· ! ~,p nf')fr. 

f.Vclr1~ \ $;;t~1Ptl.1n.t"1 :::il~ 1ti!fP:'5 ~r·•"f'I 

m,.s~l·:pl·~· I..tr.\l ;..,, .-.. 'T'; .:~Pr'I ~·:··~1 ~~ N • .-1a~F-:·-. """' .. f...~ 
t";· u~inq tew ... r pr., ~., •.. , . ., : h..., r·"~·i····,~::• 1 tt-.,r 
thP t•""Tlpq•,,t i·"f,~ ... r:~ ·'i.,: :1 ·..; .t ~:r.;: •. ~ ... ...-..r·J· 1:"!" ~ 

thP!T'. 0 rAthe: th.~n i~·Jir .. , P'I• h t•r ····;~ r i•"I .',.;: _ 
F.S 1 ~~ \::~Pr_.,., l'.P. ' ., .. ~~r r'l-'L,r··: .1 rn.:i.-· .1:.u 
PtlPf•J"; rnln1miz.1t ''"'" '''"'P"·'~• '·-.r ...... ,~5-lP. ,.,. .. ...,n ~-

tht'" .tt··m~ .... ti',fl'f' rT'ol•\.'P '"""-"'•1!! tr .... i .. ;., ... 1t PtlP(f"i 
c.-·Hlf{,fr'll' !1•n. 7ht> ·r-,pr , . ...,.1 l'll.,•l ~t l' .1 ~·r•'"ft 1~ ~n 

:nirl pxpr·ur t:i•1 t•: 1111: er ~t _ 

i'fllr-h!n.- ' .. n '''l•t•nrt l'J- .i_ )•~; u"IP""i ,f,.,,. 1.-,:n·4 1•1 •?•t• 

lllJrT':t-Pr .-.r r·r•u·P11''f'I. F.., ·ii,,,- ·e11 ,, •r.T '111 ~ 1--

ir.d··,, ... , .. ,ID',,t -,-.,-n,1•1t.1•!rn.1: 11nl••• rh•• •,-,r~ ~ •• •:'1.,f 

N•'lif•F. "l.. ;1r i··e·i .\ro·;·..1t.Pr~ !rnm $4)~.n ~r; '·• t~ 

S:'C rnilli,>ri. 'l~li1i•''rt~ -~.11~ .. 1rp.h"" n~ ·r1Pr.,_ 
""Sc.:tl ... hll lt·;· i'.15 ,,. \(p•,· ~P1t11r~ ·1f ~;1·t;pp 2. TnP 

t-:11;·er c?tn st_-lrt with 1'J !eI11:tivPI;· :?"<~!_,,~, in:t"~rtrPr.t 

on a ~ln'flP t .. ..,,,,r,i. rf';1re~ent in•1 f..4 prr"·P~'!'1r• • .iu-.d 
hy turnin~ 0(( r hP. mr~.-tdru-:1 0 pl•irJq:i:1'l lH rtwHe t"•·H=t~. 

cln·f t11rninq lt t ,l• i< ••:1, r~11n 11pqr.l(fP it 5tPl• t.y "th•• 

t0 ~~ "'""'I ,,,.. l }ff t .. -,.~r·1~ _ 

rr,1;..- PP"IP.lrrt• fP4~f!'1P1i~n11 .... w!1\ 1"'h i.1·11 r·:1im 

tn twn thi f·i5 nf tJ.p ~~lrPTt"•llT',llltPf n•oldtPt f".'l>(.-tl l 0 

l~ t'l11l(. ln9 th~ •1PP._,P,, inrci4'11 \nt'"• thP ,_-hPfT'lr·t11i 

ln•IH5t C)'. ft h.1, unit !I .J!it (111 Pr~nt oln•t M0-,n1 .. nt0 .. nti 
qrr!Pr~ frr1m F.l l I.l 1 ly 1tnd: r.umltr.pf) f"tH?!T.\·~.IJl. 

(~"ll!'•·P: Chemlc.tl;"WP'!k• 2fi .July ~')Al";) 

Pre,tirt ion, ,-,( prori11,.t ril~t r ~l•11t. irnl, fr,.m 
rhnrn\,·.-.1 rP.1,·t ,,,n,. frP'J11Pn•~\A" r( 11·\·.rr!IP rlr111 

rP.1rt l1·H1"1, ""'' thrPP t1imt:tn!ln;· .. 11 .,! r11rt11rP,. r.( 

prntPln• ff('fT\ .. mtnr. 1t•·lr1 '1PrJ11P111'P 1ttP Am.'n'' r·hrml1·...,l 

,IJp'd ,,.,..t lrin!I em~r1lnq rrnm thtill l ,,, 1e "'""""''' t\''' 
r"pltily r,rowinq fle1'1 of nP11rn··nmp•1t ln•1. A..-,.Arri\n'J 
tri '.\(•P-lker'I At It "1ympn1\1Jtn nn nP11r,1l nPtwnrk5 hf""l•t 
hy thP flivl"1\r1n ()( Crim,;;1• Pf! ln ChPmi'.'lt ry, lnlPff)'t 

\n thP 1,-;o Of nPIHAl !'ly1tPm, tn "lrdVP f•hpm\rAl 

pr nh 1 Pm' \ 1 tiP'J l nn l nr1 t n l nc r Pol 1 P • 

UP11r .. 1 nPfW'rHk1 IHlfll r·nmputpr ti,l'tPt1 "'l"''Ptn'I 
<iPrlvPrJ frnfl'I A !'limplltiP•I cf)nt~Ppt nf rhe hr .. in ln 
..,hlrh A numb,..r nt n11'11f115 0 r"Al 1~'1 prr,r""''"ln') PlP"''""'t1. 

ArP lnt1trrr111np,·tpri ln A oAtllk~ 'tr11,·ture. A 
nPt•,.,rHk \1 ron1tr11(·ferl wlth twn or mr,rP IPvPI' nf 
prnr·P11ln'} PlPmPnt"I: lnp••t Al..,mPnt1 (,\n1tlnr11u11 tn 
nPr·.rr>111 ''l't~m rp,·ppfr)r!I), t')Utput ,.IPm1tnf,. t1lml l.iar 

tr1 pffpf'fnr r1P11ron'.'I), Anfi nften r1nP nr more lf:tVP11 

nf tntt:trmP~lAtP AIPmrnt1, ~110 rAllr~ hlrt~~n 

PlP.mPnt5. 

F.rtr"h (1f(1r"P"1'1\0'J ffil"n'lf"Hf rP1"P\VP!ll tn,!llt !'Jiqn.11~ 

vlr11 nnr w1ty r~(HH1Prtlnn5 from prPr~P<tlnt') (l!}Pmf:tfll~, '11l't 

PA«h Input 11 WPl'Jhtrrt hy A v,.,rlAhlr <"flnnP1't Inn 
1t rpnrJth. tr thP 111"1 nf WP 1C}htpfl lnput1 to .1'1 

PlPmr.nt PWrP.Pfl"I .1 r"rt~in thr•.'!lhnlrl, '"" ,,.,,..m_.nt 
wlll flrfl!I, !ll~nrllnq 11 !tlrJn1'1 to Anr1tl.Pr 111Pmt•nt in 

thP nptwr,rk. 

,\!•~· ~l :!: ., •. ··::_.., .• 1.-' ;r ,, r •-t. 1• 'tj; 

';•·r , ••. .... ,,.: :••" 

:--; '••I• :r., .......... : 

'; ..... ! t ... : - •• 

;-r t :~~-~- -=-~ .. .., .-,·.-:rl:·~· t~····~. r··~~ ·~··..._ .-.·: ;~r 1-!4>'"'1·· 

.• ~in~ ..,.,.: ~ .• : ,- ''"'P'•t •• l'''" i:1 ._.~,;. •, it~"\'': ·t :· n., .•r•· 
rr .•. ., ... ~! 5 ... •ia•nt\.it~i·:· 

f·H.,! !~! ::1 thp; r 1~ r·;.-t11r.,. ·' .. : 11: !.ht• w.•·: t• ··1· 
r: .- .. ""; ... t~-r .• ~ ..... l!. i•:n. "r·.-t\rri ·rlit :--:. o;.~· :;. ~.· ~'· •. 
it.., ~· r .1.·! , r •" 

,!1orr;tr .t·q.• :,··., ! ~·f· .. ···~5ir,1 P:(•r.""••n°'1 .•:T"~···f ,, •. _., .. ~~ 
: 1 '; • : ~·I ! • · .,. r" r r ~\I• ti r • ,t ·: ••:-: · 1 r• f .. r -; t 11. ~ ·~· -:- t· •' 
~~·"- :• i5 ~~1f"n t"!t ''1r .. 1i·Jf· l !r.•ir:\i.:J 'i.•-:.>• i:• 
... ~,~ 1 .:•"" '~ :1 w ... -.1•;f·~ ~ ,111,.,. tno .. fi ~ :•• i r~.- .t -ti·;,•i·,· f. 

1 . •·"Ir 1· \ r· l .l: •f ·r it 1-n. t .11•h"'! • 11 _., .. , rtl int r~·I "i•'' ... •·! 

,,t l, ~Jr:t l ! f!~P Wt~;;;•.ts 'llo•~• lt• 1 ~•,Jll ii t' ,l 

'.~ ... ~ j: .1t •p: "- ri,.,1;:m!r .. 1 .li.' h'"' 'i"1 .. • r 1qt.t, t'·•· 
;ipr..;,:• .-.,,~ tht>r. t1P 111P·' t .. .111141w~r ;~pw {•f·"'lt>iPl'ft.,. 

T•1"1. 1111 l i •• -. f •1P .·t>nf r .\ 1 i ZIP I r ·•II! r ·~ ,.n.i ::-it-1"1' ... r 'i 
I'r""""'"n~ l.: , ... ,. .••• : t l ,~ . .,1 ,. Hl'lf:'l?t"r~. iiln .. w1ei·}•~ l'I 

.l ,,,'! f .\ l 1 ~ l ( ,t:'f~I: • 111 

lo i·; .. ,,,1 ';.,., -( n~:;r.ll n1•t·.,1.~r,<; r..-.Llt i•rc t.-, 

:·.~r.• i, ,.,,,: 1.-r I~ 1 ,-, rr1.11t e>r "I l r1•· 111.iP ! he l r 

• ..-.. lt t~ ... r·iirHJ !P11t11rP .1r.•i tt. ... lr "!·\~lt"j •,, 

'iP~1rPr~1iz". H·1wrP•: ... r tt,pre- -.re 1'i'.'J.-,., n1~'Tlt•Pr .-.( 

d1-,.-11·1J..llltt'li"J"''· F•H t1v.,rt.,1lP. nP111.11 1Ptw•1rks .-tr+l 

pr.r,r .-it "'-l'~1Pr."!"t \r·11 -''>~ ,\f prr··o1~ln•1 ,,l':1•~r lthm'1. 
f•; ".{1J~t !r.n. thll?j' 5,,mf"t 1rrPS r1'Jil r·) 9iVP (-r.rrp,·t 

'lTl't•'"f'\. ":°h~S «An ,,,·.-.ir W!HUl th~j' t,1•1 ,..,mrJ:- tr~''i'•••! 

ln l'l r·r·~if\-;;:1rfll!•111 u! ln.-1pprr_.,1rl..1tP wri•1ht lr,,J 
,.,,..,.ff l,·\iDont5 tr•"""Jm wt-.,,·h tt-.p·; ,·,.ruv•f •~5•',lf•~. <•1, ;.;.•rt=> 

f;Pq11Pr:t l'I· whPn r!i.e·1 h-1l 1JP. l;opn 15Pt "I' in.-nrrr•·t 1-.. 
P··r PXi'ltlT1lfl9. thPrfl 11'1·'1')'' ~P ,. rnl~"·t11!'•·h tJ~t·• .. l"'n thP 
r.u'"l•Pf ,,f prr .. ·p1'tlrl'J lflllP:T1..-nt't \r. rtu• nF-fW· rk .1nri thP 

r1t1f"lbPr 0r l•tPn,lf!,\hlP p4'ttfllrn,. ln thP '1.lt.JJ s ... t. 

Ar. .. thPr l" 1~lhlfl r,..t"tnn (nr f.1t\l11rP l~ A"l 

ln-.11rfl1:lPnt m~mher ("If tra .. 1" (itP""' ~"'•5) ln ti1P 
t r.ttnin'} pht11~P. 

An .l•frtit ln111tl ri~"lrl•i'J~ntAqr .~if f'\P11r,1! ntttwr1tk~ 

11;: !L_.,t the7• r:Annn! @i(plAln thelr pre•iict ion!I. :0•1t'l'IP 

t~, ..... r;1t1 h.-.vP trlei-1 t,, evplAln nPtwnrk pr~'1l1·tlrrn"1 

!..\1Pr1 r,n the '.'ll,.te nf hl•1'1Rn unlt1 ,.n·1 wPl')tlt!I 11n 
th;. ··nun .. ,-,1,-.r·-:. •i'lt ... ~,. q"nttr1'1 ,.,,.,(), ttd• I• 11 

r!lfflr11lt tlll~k. 

("1ir rPi.t ly. mn"'lt rlf'IHAI nPfwrH ... ~ ;up \"'pl.-~Pllt P11 

•J\1' 1nfrw,,re ~lr•·uJl"'t i11n .-,n rr·nvPnt '""-" r-nmp11ter5. 
A n11mhPr n( r,.,""'1Pfr'Htl ~l')(fWAfP ,,,.,·k.tqr~ ATP 

.1V.1il.dilP, ,.rlrr .. ,..rlly ... r pPr~,,nt11l cntnp11tor~ 1tn'1 W<•rk 

~t tt I nn"I. 

ThP r1Pvt ,,,.,1 11r1 ln ''"Phl1l lc,111t 1011 lwJr•lVP~ 1111~ 

nf nP11r11i nPtwr.rk ,.n prn1·p~11-,r 11111• ~. whl·-h .. 110·<1 

rpn'Jf-rlt lr,nAl prr1'1r,11mmlnq Anri nrurAI 11PtWrHk 
rr0t~P11\nq tr) t1P 1"t'")tnhlnPr'f. W\lh ttU:t IH>llfltl nPtwr.rk 

r11nnlnq ""' ,. h.,,., r•Al IP~ prorP'111rP '"'" ~ rll')lt 111 
rnmp•ifPr. ThP .. P 11nlt1 rAnrJft frnm ,..,.)wprfttl 
<'fl pror·p~"·H t>nAr<i!I !hAt 51 lp lot11 thlfll ht1rk, nf 

pPt•Anf'l r·r1mp11tPr1 torn pro,~'!5SOr9 ciP1lrp1P.-! tt) he 
ll'P•i 0'\ lllq\t.11 F'Jl1tir1ment r.')rp. VAX ,·nm,1ntPrs. 

~SW.lkPr!I Jtt lhP "'V"'P""''""' r1l~r·1111Prl " numh"'r n( 
,·hrrn\,·Al t11pr1l ir,,t inn~ nf nPur11I nrtvork~ th.11t ,.,,. 

hP'Jinnlnq tn riPVPlop. OnP of !h(·"lr.t lnvolVP1 llSP nr 
nP•ar"l nPtwork!ll tn pr4!'rilr! <'.'h~mir:-AI fp,.rt lon pr~urt 

r1l'1t r lh11! 1on!t. 

A r·hPmlr1tl .-ipJil Ir-At Inn of nPllr.11 nf!"twnrk!t Anr1 

nnP. r,( rpPAt ,,....,t•nt \Al \nterfl''.'lt tn phAfl'ftA<:eut lrAI 
1·omp,.n1~1 lnvnlve1 thP ne11rnrnmp11t11tr bt11Pr1 



P" .. •Ht·~ l·-:• f ·'!-.-Pr~,. 'ru·.J r.-.,. ! i •111. '\:r• h ,-,., fr,,-

111.a ··~ ri ... ~,.!.t1': '!·!'l 'Inti iil!l1t""-'Tt.'!L"":;· .~r1. :1 
(~i.""'l:':J:d!'"I). ~~···.ir.l: r:~~w 'rk1 ,111., • lre i, .. \u.; t1, ... 1 t .... 

··r.;o.ii,·t r:.~tfain 5~:;,;.~t;;:~ t:•':"!t 11~.1 .'I::-'~:.:.'],.,,_-;.!-;. 

N~1:r.1~ ru>tw.·ri< ~p ·hn•"l•"'qy wit: ,~-.t r,..pl.l!.-~ ·-•_her 

f,·,r~'5 0( •: •mt'..Jt i::q. b1lt'. it rrri.~\5€1'!1 '=·" t l" .'I U!'St'fl!l 
t"l.'1} !··"=- .t;1rr .... ,,,·~1~n1 ;:'r<"'hi.P'1':1i cci.m;1:1t.1t i.1r..1t~·,· th,tt 

,·, ... 1!l·i !'l."'t ht~ ._-pl: .1{~•1rt .. ·5~d: t-i.•i , ... rh~r l'"'l••th,•·h. 

\r;:xtr,._·tP·! fr0m Che:mi~a~~ ~nd f.n':11neerinlj New:!. 
~~April l-199) 

.r~r'·'n Alri l:1P5 l5 L ,..,, Pq1dt·Plw1 it' -1lr1·r.1fr 
•ith ,1 5•llii-5tl!~~ re1·nr.Hn..J ~j"5tP~ •h.1t h.1!1 n·· 
m0vlnq p.1trt5 .1ni1 1;!\.·~~ ln~~.1nt .11·,·o,, r.-- 11r ,,.., 

:»'lh rau!i::~ ."!t-.f Prne·qpn.-.,,. m"?1'~'l~1. M..\t,.11,!1it.1. 

w~::·-~ .ft"'llt"~l)~:P•i thP ~y~te:!'. d.-~H11tri11te~' it t.-. 

. \ir i inl?'5 .:1t' .it ,_·,u1t~ren•·e ln ~.l'!t'll. 

Airl lr>.>5 n1rrPntly 11•u• m<•.tifip.i ·!nmp5t\, .. vi,fl?n 

<tr:i tl11•ii0 t-'[1'" tP•_·-..r·!ers tn ir~fnrm olll•f entPrtAtn 
p~·JerlqPr~- Simil4~ rernr~i11q 'Y1tPm-.; ~r1n • ..,lJrl•:~ 
f•)llt ine ,itr1,i ..,mt>r1~t?:1·-·r' lnst r1H"r i<'ris. t- 1• th~ rir.11Jt'-1·-k 

is th;tt it t,1kP5 tir:-:P t0 5e•r·-h ...-.'.It the .JJrpr . .,pri<ll'P 
;tnn,)uru=(·me>11t. 

~-tt,115h\f"" r·.1; 15 lt5 f!n\•pln;1r:i_.rit tht"' $'.'"_"';'.'• tnr 

sol io 5t.lt~ _;~0red ·.;rii•"P s;·stPrn. L·,ni< in:J l ik~ '1 

t .. rq~ d:lrr.•• .. t i·- t.)..\,tPr, thP ss:.v ,-.-.nt."l1n5 tw,..., 

·-irruit f.,1:-d·~. P,1,·h r.:trr1·tnq 1-in l ·m.-.<p1hi• ··hir~. 

which ~tnre th~ r~,-0r1inq~. 

Crt:tv ~("mt"-Pr.5 5i(Tlply en(er ln'!l~ru1·tlon~ on .:1 

k.?·_pacl f·)r rn,1~lne annnun.:err.ents. ArJrHtional mt>:ni.1ry 

~tnre5 fl~P sep~r~te mes5~QP5. !~sting it t0t~l ~f 

150 secnn.1s. which 0·Jerri~1~ all c-.thPr ~e:uri'1. 

F.merqPn.-y ,\nn0~;nr=~rne~1ts rlrt:"' triqq~re•1 .11JtArr.-1"' l1"cilly 

~V th@ plan~·, s<tfe~y ~yst~m. 

St.-,r lnr1 501;:1.-t nn i:hlr1 ls r,("lt r.-:!'w. t-11t --.rrHr1.1r·r 

5\'5f'.em~ r"r\~'TH"t h .. J;•°!}~ 1irlta f~St er.01111h tr) pro•flJC"?' 

ltn'/ better t:h,ln 5p••e1·h of" rrrvierl'ltP :;11.ll ity, kn<t'..rn .1:S 

•teleph•,ne quAllty"". F.ven thntJqh the 555·,,· c\15'") h.::., 

a l(')w date\ r . .,te. th1? rtnAi ity flt 5peer·h is virt1'.tl 1•/ 
lnrii,C inqulshAhi@ rr0m t11p@1 Ann1"t1nr·e:Tlents. 

Anrith~r i1'1•1.lnt ~'l"' ls th,tt thP ~:is·: r1?>ci 1ii "e~ 
0nly ~ q11AttPr :hP :st0r~ 11e ~~r..\rity ~r ~r~in~ry 

~y5tf!rn5. Thi; systprn arhl@•1p5 tt--l" thro11qh rlPVPr 
..-n,-fln'1 to 5 j 1"~2P t·.1n hOJT~ nr 9<-.Un'i ·Hlf•"\ \ts r-hl,.fl. 

One tr ~rk rt.,11~ H.'lt s1u:nlt11 U1PS l~ to enrr •. ft> ,-inly t!•'!' 

<"h-\nqe~ of ~r1 •• T11t 1t <1n@s not pr.v.Jf,t~ A full;r 
'1~<"·11rA"P r!p5rr i'' 1 - "( e,11,·h !tp--·kP.n W'Hr1. (Thi'1 

flr!:t "'1Pf' 1tr~r1 in •Ne•J ~1;lentl'~·. [.l•nri<"'ri. 

14 l1rtnl·~r ll')Afl, th" W<?t--l<~y revl~·.1 of :i11·\prt(~o r11111 

t erhn<' l l"lfJY l 

At th,.. t-hir-1 "ntHl.\l l'ft~Ptln? ,,( thP 
Int~rn.•t. ltlilll f11z'1y sv,t~m• ,.,,srv·l-lt i()n ( tF;..I\), (JIJP 

ti~ rn"'P"'"'t'" .tlll 1h()w thP w'1rl.i'it flr5t •"()mtn"r,....l_.l 
mf,·rr,prnrA .. '10r t1A1_.,'f r•1l ru2-t:y l'irJir·. f\JA .JAp.o\OP4'P 

r:f)mp1nlt1'1 will .. nnn11n<'P thA 111v11llAh\ilt·1 r,f thPlr 

(117.J.V 'Y!it••m1 ln thP TJnltl"r! ~tlltP1 And A rtdnP"IP 

rnmpAny will shnw tht!' 'Jr'HJ,t'• tlr~t ,,,, l!n~ 

pr0qrAnvn . .td e fu22y pt()r;etsnr. 

Tn'IAI lnrrAl'>'Jlr lnr., whkt' •lr~1'1y hH ~ r 
lri11nq11,.q.- prP1"'1ITlp\l"r thl'lt .lrwl11'1P• extPn1\f"'lns fnr 
fU'J'.7.V ln'Jlr·, vi 11 ,.nnl")1•nl".'tt lts fU7.7.y lnqlr 
ml1•rnprnr-.11110r th,11' ,._.n rtlr.-rrly 1twP.r·11tfl' thf' (wz1·l 
p~rt 0f thn1P •wt-,1~-~ r prn~rlllm1. 

1"'>'J.1t l w;,1 f011nriP t h•( M,.,..,k l Trvp1 l. wl\r) "'""' 
An Pnqin11t~r .-,t A.T~T R,.11 f.llhtlr11torlP5 wlth 
Hlr'l'/11kl _,,.t,.,n.tt1e ln th" e11rly l?Ao, whP.n q,., fW''1 

hullt th'P fir•t fu7.2y 'Y•t11111 In thP llnitt;t-1 ;,t,11tra1. 

.'l 

-;- .. ,,.,.. ·,.;·~·•r:1~··· "" t~· .... r1 1!~·,. f ·~- ... 

r::ll.P~'.'lit;· ,.r ·•·:P!1 !'H·'ll!l.'t ·~ ,·i··~···i lj~::. 
b1~i;! t~ ... .>r•l·~· ,.,~~-~r r :-:::1 :-;.-rt~,., • .,.., ·t , ... ,.: ·~ 

~~: ~~-o:a :::•,!p,_ A. 0
"'·":"·- ... i i .... ~·,- !'l~l. !' .... ,~ 

~.1!•! :r·.1t..-.! h·1• ti:µ _.,.'.,·!P••l~··t ?•'t:i··' ~--··n•Pr ..... f 
~··'rt~ C.\r,·•: in.I ,'tt ~hP flt~lrt'y ~~'~H··h -:'r t,,1: 4!1? t'.1;k. 

T\J•"' J.,p'tni>'--rt:> •"•"mri.•i~if"-;. ~·i · ·.- ::,.-. 1:1 i '·"-r "'r: 

T.att"'i~i F.le(-~ ... l·d,_ .. ~ ,-,::i .• ti,,, h :n l';·qt:_•"I, w1: l ~·t> 

.... ~rPrin·1 ,~~1!i1:•tf"·! t"''"~r·1!lPr~ t. ?r. .... PS l"'l.,rw..-.r 
q:r 1r-1h thtl'ir !'1 1 1t•1lr!i,,.rie1 l•.:arp_ 

H·r· .. ~· s °'i"'.'lt Pl""I I~ t1,.,""1..,·t .-·~ ·" :1r Tr i .... r 1r i 
fP.l I r•1d·1• m~-n.·r"r' l?!)M) 1_·hip t~1.111.t \ii·•tk"I ,n 
··"n!un•·f !1"0 with <t1l'j 5t,.:1.}1r.1 m, ·r,.i,;,·.-f'111115··r. T~a-> 

tl~"'r .. r ... ,·iflP"I tht? rnl~s ,,., t, ... 1-;Pi. .'tn·i t~·~·r .H•• 
,·,-....mpi le·t int•l ~he s;:..,,-1,.~ ,;.1H th1, h.,t.!1 • 11P ;·r ·;·~r 

(.izz·; re,pn.1se·. "'(·1-•"l•r!in1 t" ;··.::r rt.:.~:;# t•' ,,:;·; 
qtvPn inpt1t 5itu.1t l"1n . 

'!~11> •,;,1rir11;.1 rn.'"''""1-; .,, t"-r.1:1·, ~·:zzi· ['P~i;hPt.•l. 

in ,-,,ntr.1~~. H5P .l mix (lf d:91!.,.,1 '1!r+·-i 'n-'1···~ 

1·nmr1"r:ent, liniir~i to" :-.~r5••r:'l .·,,rn~ 1 ·1ter ·.1i"' ,1 

'Prill link. 

T.' r.1t'it.1l izr .ir·, f117:zy I,·,,,\,·':; in•1erer•t -i;;·•~P-! 

,1 .. h;"'nt~qP'.", A~'f In,trumPnr5 ,·rrp .• whil·h is b.1~e1f 

in T•'l(Y1' t•:-- ,..J•)l•i ~ rc11de t~.\rr iPr"· !1a"1 riP'i'lnf:i"1 c\ 

!ler11?" (':f f•1=2;· prr:;·p,,,.....r, th.lt it i' li1·prosir•; t0 
,,tht:tr"t fnr r"T,..n:!(.lr-ture. Tht:t;· will t""I"' .l:\,'.'til~1hlP 

in ! 'loll,l. 

ThP'l~ f11..,2;• pt•)·111·-t' h"·-·(>, •. , r1.1t,.i. l·"?'Pn u~e·i 

in an 5 1,lC-··~55f;d ..,,,,, l lr"'" 1.""lfl~ in .J.:tr.111, ~.l.,'5 

Hlch~0 SJq~nn, pr0(essor 0! enq~~eerin9 ~~ 7, ky~ 
:nstitutP nf Ter-hnr.l')gr·. A. ,11bwly !li'~tem in ~Pn·Liti 

i~ (":'ntrnl leri t--;· ;t !°IJZ:Z)• r·:·•-es~.-.r ( ir. l fe;1 .-.( .lit: 

~nqinoer) .tn·1 rPf'W)ttP·lly ~,rrr-r .. 1, 11 5r'Y"\,,.)ft:t?r r \ 1e 
!:ht..-. ,,r.'i hi1m.1n c_·.;·i.i.:r:t·-.r e·;er rr·i•:i•i""'i- T·-·<i-.. :-.,\:51'.1 ~ 

'f.lm1i1·hi Se<·1ar it iP~ (-('\. !.!-1. 15 '.i<i;Jn<J ·' r•J=z·r· 5"/<;t•"IT'. 
t ... (d,-k Sf • .,, • .,5 (r-.r .1 ~rt1'C'i.ll rnrf: 1i l•""'I. 

Pther fu-:2·.: pv~1Pr'!. •;·st-rrn1 1:riiPr ,-.,111tr11··r 1 .. n 

ln .J.:tp°'r: ..tre ·1PsiqnP•i tr) mtkP m.lri<lj'":"i'!'•Pnr ip·.:pi 

t°'iU"JfnP5' rr0le-(·ti·"\r1!. r-,,rit:nl n 1Jti"1t frt.m t.-·w~r 
1~"'t i1 f\1, @11-,Tnr.mizP l"','"l .... ,,, "TV"lt•I !P 'J,\1 ,- ,n11;t"',.t i"'\ 
Arvi rPr ioiP rn.u~11f11•!'ur ln1 pu .. -Q.,,. .-,·,nr r,-,i. 

.LlVln's Hini..:t ry .~~ !r.r r"i:"i't i--,-. 1i Tr,1 'fp .lr'.i 
rr ·l.i~r ry (MfTf) hA"I ~Pt 11;' ,-i ,-,...,n .. •~r r iwn .,f -IA ,.. .,1 
; .. p.ln•"t;P ,., rnp.iant,.s tn ·iP'JPlr·p (,,7~·,· -.·,.~t.•m.1 .·.11 : ••. f 
tbP L.:thor.tf •. ry !nr (nfPrn"'t lr.n.,l f-"1-:z·,· r'.1:,Jln••Pr ln.1 
ti.ti'-P.). 11 n,1m,. c··,in~·1 t·; ~~ll·J"""'• wh- 1~ ..... .,,1~.l,,iinf 
tr, fhP lllh•1f,.t;.,ry. tr•~ I; mall \,,n .. 1 •. t.;Pt i, 
,·,,niin•J frnrn r•mhPr r..,,..('·"11~1 !~k.,, ,·,.itn· n Is•',, :,l\ 
f-'11jit-:;11 ~.t·i .• lt!t ... ·ni !.t-1 .• 11.1n•i,1. Min.,Jr.-.. 

NF-:· ("nrp .. r•is:-;ln ,1n.1 4.~ .-·,n\ ... r •n;.1 !1;·~,_,....,P 

r·r.:oi;.-1.ilP'i. (~Pt1rin~ ... t wi~h l''"rrn1-;..;,1f):, .f 

:->ATA"'fAf!PNr rn.1r1~z1n~I".'. 1'1 J•il'/ l'HF1. ···~·lr1•1ht 
t'°•'; iP<·hnlr•tll r1:hi l1hlfl'j (',,IT",f;)l·1·1. -1 111;•1n -itr1·1 

Rr"r1~'''"•"' C·•fT'l1.'tny. rill ri11ht~ fP~Pt':P·1) 

P*""'r-lP whc ,..r,,. <iP-lf in 1"'lnP .,r t •. t·1 f".11f" ,-,n ,, .. w 

uttr PY""J!.t"l"I_." .. mt.,..~t.!Pri wilh rt'll«rn•~lr"r•,~i··oq ~" 

cfptorndnP th.-• 1nr",.' ~nn of 1.-""''1 ... 

Trd-; .-tin~. t l1,n,tl h,....1rlr1(1 '1itt, ..,h,,-h w.·.rlc'1 t•"j 

fl..-i1hin9 r·,,J,)1ifP•I ll'Jhf~ t•) in'1ic~tP thP l•lll-in•••., 
.. wt thP rtlrpt•f ir.n r.~ thn 1r1r1nr,, WA!I rff"'li~~'! t•y 
M11r1;r .Jhth'JAl.it, An 11tJpr-~r1,· .. 1 "•FJinPPr At th'!' 

U.•! inn-11 ~r•A•'ff Anri APrr•n,.11t Ir, Art111in~~r rAt i•H)"!il 

r;...,1tAr<I ~,.,_,,..,. t•ll11ht {"fllntrr. r.r .. 1>nt.tslt. M.-t .• An•t 

.,,,,,f, r. I.In, ~r. ~lpr·trl1·..,1 •nt1lnPt1rl1VJ prnr ... -.<1r,r ,.., 
th• llnlv•r~Hy ,,f M'Aryl4no1. rr11lP·Jfl' , ... , .... 

ThP PYP11l-111P, 1·r,mp "'Jlll,1pf!l'.-i with ml,·rn,~hr.11n"1 

"'jht Pmlt•in•1 -lh,J .. (I.PP> ·ll•pl•y• •• t">•tr11ry pAt"k, 



and an electrnnic packaqe. The analoq and diql~al 
circuit• In the p.1ckaqe are on one CHOS cu•tom chip 
fahrlcaterl at H0•i• (HOS Implementation Sy•tem), a 
•lllcon foundry In Har Ina de! Ray. near Lo• Anqele•. 

Sound~ picked up by the two microphone•, one on 
the left and the other on the ri9ht, are am~llfied 
and rectified. (An adju•table thre•hold !or 9ound 
I• Included In the de•lgn.) The re•ultlnq ~~ •iqnal 
goe• !nto an analoq-to-dlgltal converter and an 
encoder, which gives a )-bit blnHy output that 
repre5ent9 the amplltud~ of the sound. Next, A 
digital comparator evaluates the output• to 
determine whl~h I• louder. Loqlc circuits then 
convert the binary repre•entatlon of amplitude into 
three level• of dlqltal rPpre•entatlon and activate 
the driver of the appropriate LED dl•play. The red 
LF.D dl•play repre•ent• loud nol•er the qreen one, 
medium nol•e: and the yellow one, •oft nol•e. The 
two •et• of three l.F.Ds are located at the top of 
erlch len9. 
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For ln•tance, a lon<l nol•e r:-omlng from the right 
cause• the red Lf:D dl•play on the right Jen• to 
I l9ht up, whl le a .>nrt n".'l•e from the left tr lgqPr• 
the yellow I.ED dl•play on the J,.ft len•. Rut if the 
sounrl I• romlna from behln<l, then LED dl•play• on 
both len9es liqht up. Howe'.ler, the design <toes not 
provide f()r 5('111nt1 c'1mlng from the fr0nt, her.lt1~e the 
enqlnPPrs as511me that the lJ!ter can see a pt:>lent ial ly 
danqerou• •ltuation ahead of him. 

Jn 11rt1Ut lon, for penple deaf ln b0th e"r9, 
\lhlch ls a nvJre common contilllon th ... n <le11fness ln 
or1e ear, the re~earchers Invent~~ two ntlier ~evice5, 
a ~oi•e !eeker unit and a stationary alarm. As th" 
per•nn holdinq the nnl•e •eeker ,;m• It rn<He 
11rcurately lr. the dl ret:t fl}n of the 5ound Sl'"J11rce, 
more awl ""'re LF:D l lght• fl.,5h. The stat lonAry 
t\larm lJnlt flt\!hP! wt.en there i~ nnl5e abnve it! !et 
thre•hold, for ex11mple, a doorbell rlnqlng. 

("om1ru::-rr:-l.1l prot0type! 0f th~ threP de-slqn.s 
•hn11l<l h" a<1Allahle eHly next yeH frnm llT! 
F.nglneerlnq lnr:-., Oxon Hill. H<l., th" cnmp~ny th11t 
Jht\hval~ 11nrl l.in are working with. ($011rce: 
Spe~trum, September 198?) 

A hlqh-r,.•nlut hn lmAqlng tPC"hn'>lnqy for 
dPtectlnq fl11ws ln•lde 1111tnmohlle part• Is helnq 
U!Pt1 to 5tudy mlr.ro'!lc0plc Mne ~trurture at the 
IJniverolty of Hir:hiqan, Ann Art.or. ,,,e P'ord 
H0trH r:o., [JP.11rt1l''Hn. Mlr-hlrJain, or lqlni11ter! th~ 

technlriue, whtr:h I! c11llPr! mlr.ror:0m1)11t_P.rJ tom.·14rrtphy. 

ThP 1111lver!ity'5 tP~m of nrthnpi11e~i~ 
rP•P.Hrhf!rs, led hy St,.ven Gnld•tein, /Ire n•lnq the 
,11~1j.·fr•-1t::h tn exo'lmlne how 11Jqlnq ~hr1rHJf!5 hrme !'It rurture, 
hr1W hi()r•hemic,.l v11r l11hl ~ lty J lk& flur·t11,.t Inn! In 
o~str0q~11 JevPl~ i11ftpr mPn0p11u5e ~An trlqq~r such 
"\I mPnt ~ A:'I n•t Pr,r,0r0tt 15, •~ >W the tt111t 11 I nPti 
appl k"t Inn or phy5ICAI t0r~e to hqne r~n lf'A<l lo 
cH!!P.i115e~ 5ur;h 11!11 o'lrthrltls, ,n'1 ho'"' qPnti?t le rlpfe,.r, 
produce hnne dl•0rder5. 

Hnr~nvPr, thP.y plAn to u!e ttlP.1P '!lt11rllp5 r~ 

!~prove prosthetic• hy ev~lu11tlnq l~nl' '""ct Inn t0 
dl(fer .. nl types n( rep .. lr lln<i replM:emPnt. flpr"All1P. 
hnne h ... thf! .. hi 1 lty tn 11lter ltsel r .. rr·nr<llnq tn 
the 1011<1 0n It, the qe0m1>try 11n<i mAtPrl,.I• nf 
lmpl,.nt• r/111 affert how long the lrnpl1rnt 1 .. 1t s 
before It hecnme• too lr"Y>•e mechAnlr:al ly tn hp 0f 
11,e. The re5ult5 f)f !tecor" lmp1Ant5 .. r~ nevPr '1! 

good 119 the first r>ne!, r.ol<lsteln '"Id .• >inr:e 
currPnt lmpl•nt5 l11•t "hntrt I~ 20 '/e""· yrninr1Pr 
pM lent! tM::e mult lple lrnpl•nt5 ""'' !hPrefore n"ed 
lmpl,.nts t'l•t c"n 1115! 11 1 lfetlmp, 

Hicrocom~uted tomoqraphy u~e5 5ensors to meAsure 
X-ray• that pas• throuqh a 1.10-•quare-centlmetre 
bone sample. A range of Ir.ten,. It iP• I• dlq1tlzed 
and recorded for the •ample, which I• rotated 
every J degree• until It h119 been turned a full 
circle. The Image• are then comblhed into a 
three-dlmen•lonal image of bone •tructure. 

Digitization al•o yields preci•e mPa5urement• 
that quantity difference• la bone .3tructure for the 
flr•t time. (Source: ~~ctru~. September 1989) 

A• a re•ult of fine-tuning present program• 
and the deve:opment of new one•. the •hipment of 
chemical• I• becoming more efflclent and 
centralized. With more advanced lnv~ntory control 
•ystem• In place, the lndu•try I• able to tran•fer 
It• lnfnrmat Ion electronically without •ufferlng the 
accu•tnmed hott leneck• of paperwork. 

Re•pondinq to the Inherent dlfflcultie• In 
man•glng tank car traffic, chemical companle• have 
h"!en working for •<>me time now with freight 
forwarder• to develop a "Y•tem of electronic data 
interch;rnqe (F.DI), to •peed the flow of dr..cument,. 
and to .1llow chemic.11 dl•trlbutors and carrier• to 
more ,.ffectlvely utilize the'r re•0urce•. 

One carrier, Southern P.lcific Railroad, ha• 
developed an EDI •y•tem t11g9e<l SP "L1ber-.,~or". The 
•y•tem permit• shipper,. to rommunlr~te directly with 
Southern Paclflr.'' malnfr11me r.omputer• to tran9mlt 
paperle•• blll!ll nf l"dlng, tra•:e •hlpment•, relea•e 
can, obtain 11nd negotiate rate• aw! even •end an<i 
receive ~lectronlc m•ll between the railroad, •hipper 
an<l nth~r facllltie• eqOJlpped with r.ompute" and 
mn<lem!ll. 

SP "l.iherittor" al lows custornero to employ a PC 
to m.llnframe hookup with Southern Pacific. 

There are thrPe proqram• whlrh f11\I und"r the 
SP •ttberAtor• umhrell11: •inlti3tor•, electronlc 
m11ll and "price m"ner". The "initiator• program, 
u•ed to •end hill• of lading, ha• been made generic, 
allow!~~ •hipper• who u•P. a numher of rAllroad~ to 
tran•fer itll Information with the u•e nf one !lllmple 
proqram. 

The electrnnlc mall •y•tem, In addition to It• 
r11te request c,npAhl J ~ t ie5,. (" .. n he n5eri to ordP.r, 
divert ~nd electr0nlc11Jly relea•e frelqht cars. The 
•prlcf!' m;,5ter• proqr11m help!'I 5tdppPr1 t<J r:alculAte 
th,.lr <">rnp~nle•' own peronnitl freight r~lf'•, pin• 
lntermodal rate•, 'PP.clal 11qrf'P.ments and any 
flurtuM inq price•. All the lnfnrm"t Ion is llJ> to 
thf! mln11te, Ant! th€:- 5y9tem ev@n alerts u~u~r!: to 
upr:-r1mlnq: r11te ch,.nqe5. 

One recent development ftllow• frelqht hill•~., 
he •ent to the r.u!ltnm•tr• elertron\r:11IJy, ,.nd ln mAny 
c11•e• payment 1!11 tre11ted In the s11me way. 

Hr. 0deqA.Hd e•t lmM_e, that the SP "l.!her•tor • 
•ystem I• helnq u•ed by 50 per cent of Snuthern 
Parlf le'• cu•tnmero, "Ith up to BOO cu•tnmer!ll 
•en'1ln9 •hipping in!lltruction!ll electronically. 

Tn re'111cp cnot to the cu!lltnmer. Snut hern 
Paci fir pro111'1•!11 the •oftw .. r• training and •"pport 
""Pde<l to u8e th• "Liberator• proqr11m. And the 
computf'r to··cnmputer rommunlr;Hlon!ll help !lltre,.mllne 
SouthPrn P11rlflr.'9 own op@r11t lnns, thereby rer1uclnq 
•:nsts whl le lmprovlnfJ overall pro<luct, he adds. 

Rnrl l119tnn Northern R"llrnad Is al•n attempt Ing 
to hr Ing added org .. nl2atlon to th• "ren11 of chemical 
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t ran•port"t l•>n. llN hfts l>e•n dpvplnplnq And tP5t lnq 
A numh•r ~f cn~puter !!lyst~m5 t~ help trAnspnrt 
chPmlrals 11r.d nthPr product~- One 5y!ll:tem he-1.nq 
tested Is the "Advanred R"llroft~ ~l•rtrnnlr.• Sy•te~· 
(APES), 's,.t,.llltP tr11cklng •ystpm <lPvelope•I In 
c::>njunct Ion with Rockwell InlHnllt l"n"l. 

Another computer development ot RN"s Is " 
"Comp11terl%ed flllllnq Syotem" (<'RS). This s1stera. 
dev .. tnpe·1 lnternftl l~·. hiu hePn In use ror several 
y(>Ars. It 11llnw5 hill/r11te clerk• to enter wAyhill 
lnformJ1t lon into " .:-omrmt•r 1tn'1 tC"I 5Pnci all Cf)pl•!!I 
el~ctrnnic~lly tQ the r.•ce5•~ry lnrAtlon~. 

Currently, the developers nt l'RS "re finishing 
lmplementAtlon of EOl with other r11llrnAdS. The 
F.nr system will let CllS C'"'""""lc"t" <ilre.-tly with 
other ra i I roads, el I01lnAt Ing the need tor mAnual 
tr~ns~lsslon nf lnformAtion. 

ln Jll<ttilt inn tn thestt tWl'l sy~tiPm1, RN h..115 heen 
developlnq An "A.,tnmftt le Vehkl" 1"ent lflr.ftt Ion" 
system (AVIJ. AVI wll: help further with the 
trftftlrklnq ~r trelqh~ cArs ftS they Are enroute. 
(Source: £.h!'..m!s~!. Karke~~ler, 
16 October 1989) 

~~!..~Y~~ for co.,...erclal ly__pr~!'.<::!!!9 
5upercond~~~ 

The tlrst •Y•tPIO tor cnmmercl11lly produrln'l 
thin r11m htqh·temperature superc,,ncior:tor5 came on 
the 11111rket In Apr I 1 1989, ju~t tvo years after their 
discovery w..ts announce".!. From F.nu:ore Corp. in 
S0111erset, N.J, the Sy9tem 5000 Is a mr,,fltlcAtlon o! 
the metal-org•nlc chemical vap<'lur deposit Inn (KOCllP) 
machine It developed tor use with semkon.1ur.tor 
wafers. 

Until now, s11percnnductln9 m.lterials were 
usually qrovr. by means or multlstep, high-temperature 
processing equipment Incompatible vlth manufacturlnq 
needs. Poor control over the processes and lack nt 
tle~l~lllty deqraded lAyer quality and yield. The 
Syst,m 5000, however, gives the same control over 
superconducting as over semiconductor materlais. 

T~e F.mcore mach:ne grows epitaxial layers of 
the superconducting materials on waters ot 
stront lum t lt11nate. ~apphlre, rMqneslum oxl<le, 
yttrla-st11blll%~d %lrconla, and silicon. The system 
can l-•ndle m•r' t lple super-:-on<lur.t Ing w11rers up to 
150 mll l lmetr .. s In dl11meter or mater lats h11vlnq II 

critical temperature or about 90 ~with the wl-ith or 
the temperature transition le•s th11n 2 ~- (Source: 
~e_E!_rum, .July l?A?) 

H .. rrls Mlr.rnw .. ve S"mlcondur.tor (Hllplt"~• CT•) 
hAs lntrr>dur.e<l A G•lllum Araenlde (C11As) HHll" 
which attenufttes rftther thftn amplltleo slqnAIS 
trom OC tn 18 1';11%. The llHR-11000 Is 11 
voltaqe-vftrl11hle attenuator with 15-dB llneftr 
Attenu11t Ion minimum .. nd up to 15-dR tnr lov 
trequences. It can be ganged directly to 50 Ohm 
circuits hut c>1n also be used In non-SO Ohm circuits 
since It can set lmpedenr.e via 11 voltage on Its 
shun~ cnntrol arm. The HMR·-11000 11 very s•Ml l, 
111e1n11rlng )90 by 4SO mlcrnns. Jt u1es three 
I -.-.•lcrnn pl,.n11r GAAs Hl'!Srr.rs, and oper .. tes At hl!Jh 
1pe•rl by ovl tchlnq trnm 10 -90 P"'' cent Att,.nu"t Inn 
In less than l ns, typlc .. lly. The llKR 11000 slu 
an<! c"scAd11hlllty m>1kes It •ultAble tnr 11mpl ltude 
lftO<lul"t Inn or g"ln-("ont rnl Appl lr·•t Ions In P.W 
receivers 11nd te!t equipment. (l'!xtr11ct1td trnm 
K_l<::~Olf~V!I• .July I'll!?) 

y _ C'OIU'l1Tl!R llllllCATION 

The Jnt11l'rnAtlnnA1l rrmn°~ll fnr t:"nmpute-rs ln 
F.'111°_·at inn an'1 th• lnt•rnttt l1Jont1l As~cx-l,.t lnn for 
("nmput lnq ln F.durAt lon hAVf' "'f'tqft'd t<' fl")Ull the 
lntPrnJtit ional s~l•ty for TPt:'hn()loqy ln f:dUC'tiat r .... 

The merqed orqanl%atlon and Its qeographic 
..tflllates viii Include "'°re than ~o.ono .,..mb•rs. 

ISTF. r1Pp<Ht-·Hy !l•eks to lmprnvP th .. ']H.ll lty 
of e-ti11cat 1011 throuqh t•chnoloqy hy provltilnq 
support tnr cc>t11puter -uslnq e<iurfttnrs, r .. .-,11 ltat Ina 
International •hArlng of lntorm.-tlnn and r•sources, 
an•i encourill'Ji nq r•s@arch, I nn()Vtll Ion and 
nrq11nlz11t Ions. 

I STF. vi I I puhl I sh '!'~'!.. ~2"'P<Jt I 119 T!!a<;1:!_e! 
journAI. IJ~~t~ new5l•t tPr. !~!__~O~rnal_Qf ~!l-~~~~~<;h 

on__Cnrnput inq _lri Edu<;~~Qll and SPVf'ritl 0th"' 
perlo<ilrnls nnd ""'"'>'JrAphs. 

ISTF: wl 11 Nllntftln "'e•l• .. rshlp In the A111er le-an 
Federation ot Intormatlon Processing Sc•:let les 
and the Ins! I tute tor Cert It lcAt Ion ot ComputPr 
Professlon11ls. rt has also applied tor cAteqory c 
me"'hershlp In UNF.SCO. 

ISTF: c"n hP re .. rhe<l at 17A7 Ag .. te Street. 
F.uqene, OR Q140}, phone (501) 686-4414. (Source: 
Comp~!!'!• August 1989) 

A report Issued after a series of National 
Sclenr.e Fo•mdatlon-sponsored workshop• warns ot 
an lmpendlnq crisis due to "" Alarming lack of 
attention to undergraduate education In the 
•clences, matheAldtlcs and engln.,erlng. 

The R!!~r_t on...1!>_'!...l!ilJ.Q!l!!.2£!..!'11ce Foundatlo11 
DI SC..!.~!! 11a r L~Q! ~~Q~-2.!!..Jl~!'!.9~!.~<J! ~!.-~UC~Llon 
cites a preor:cupatlon by t11cult1 with research 
rathc•r than teaching. Workshop P"rt le I pants 
stressed ~he nee<i tor comparablo support for 
Innovative teachlnq. 

One solut Ion ottered was the e5tahl lshment of 
qrants for outstanding tear.hlng and curriculum, 
vh kh the report r er:nn1mPndod _ 

The report, publication No. NSF 89-0l, ;s 
aval I Ahle tro111 the Olvlslon ot Un<lergrA<iUftte 
Science, Enqlneer lnq. and Kathemat !cs E<lucat lvn. 
R()()m 6lQ, 1800 C. Street NW, Washington, DC 20550. 
(So11rc•1 Comp!J_!~, August 1?~9) 

~O_!_n~I ~ ~~k_!!_~ __ Q_'!__h!_g~h-~!__!l)P!rg>mp!l_t!_~g 
pr<?gr A""!19 

The rornel l Nllt lon"l S11percomp11t lnq F~cl 1 lty 
has tak1tn over the n11tlon11" SuperOue•t r()fllpetltlon 
trom r.rA Systems. The competition lntrn<iuces 
hlqh school students tn suparc0111put lnq. wlnnlnq 
te~"'• viii conduct supercomputer studies ot 
airplane wings, eye eurgery, trattlc lights, black 
holes, rohots, medical X r"ys. "brAln-1 Ike" 
computers, coll ldlng q"laxles, advanc•d "'•P•· 
cnnr.•rt h11lls, 11nd Island e-ooloqy. (Source1 
Cgmpute!, August 1989) 

The C,,..pnttH r.orlety Pr,.ss Is prr>tforlnq nine 
nev vld•~t11pe1 th"t viii b" on 1ala eoon. HaterlAls 
Ahnuld h1t Available In Sept1t111her. 



l'As@id on 5ti!te-of-th~-Art tef:-hn,,..l\'"qf rt"•_-•nt t;· 
pr•s•ntf'd thrc-uqh l•ctures ani vlsual5 at IBM.,. 
US Education C•nter In Thvrnwood, New YNk, the 
tapes vere 111ad• av .. llabl• for CS Pr•s" dlstr!butlon 
throuqh th• q•n•rous asslstanc• of IBM. 

F.z Nahoural I of I!IM, th• •di tor- in· chi•! of 
CS Pr•ss, d•v•lop•d th• proqtam In collaboracion 
with Frederick P•try of Tulan• University, the newly 
appolnl•d CS Pr•ss •<Htor for -dla. 

Runnlnq approxl•at•ly ISO mlnut•s, each tape 
provld•s a depth ot treat,..nt not usu,.lly found In 
typical one-hour pr•sentatlons. A book of notes and 
visuals accompanl•s each t3pP. 

The tapes ro·,er 11 variety of topks. Topi·~s 

and presenters include: 

!!t_!U!_<!!._N ... ~W()<k.!.__::._t;'!_~.!ellt -~ppl ~au~~ ar1"1 
Directions. Bruce ShrlvPr, u~lvPrSlty of 
ii;~all3~d editor-In-chief or £Q'''l"!~t_!r_ 

!'~ r a!J ._, 1 !'<.~t_!!! I nq_.:_~rc.:!> !.!<?ct u r~s __ ari•! 
!.1._~1ec!,J()11s. Willia~ Dally, Massachusetts 
Institute of T•chnoloqy 

!.'!'Pro" I 11q_s2ftW!!_!"!._l_n~!'.!.~~'!_!_4~!! -~ay. 
Victor Ra~ ·I, University of Maryland 

Software Risk Management. Barry Bnphm, TR~ 

£()<r1_!!!1_!cat lon~_!!ll~l!.Y..~t'.!'.>ll~~Ll<>ll _!Cl 
!'!'r.all•l Processln..ll~ste~. Harold Stone, 
lllM 

!!!!t,.rJ~ted Sof~~t_!__!.nq_l_nt_!!UE9, Sol Shatz, 
University of llllnols 

~Ql_._::!__ga_!l_~~<:l!_!__lSO _!'_n..i_~.N.;;_!. Phi I ip $haw. 
IBM 

PJ.!~ <.l IJ!J!~~ _§'!p•rc.:'!f"PU..!J!l<L !.le!_ "!Q.!k~. 
Jordan Recker, !RM 

~<?!:tware llt_!l labl 1 \j_y__MeaS'!!!! ;_ i;;1,1!~ 1119 
~-~twar_~D!~~.!!_t~Q!_Qu_tl!~Y- !!.!>~_Cos~ 
f:!!:!£!!ve11t_!!!· John Mu!l.t, ATr.T Rel I 
1.11IY>r11tor le5 

Preview"' nf thP videos. screPne<i In Olld May 11t 
the lntern.ttlon~l Conrerence on Software F.nqlneerlnq 
In Pltt!lburqh, prompt•d a qre11t d•al of po5lllv• 
re11ctlon and on the-spot orderlnq. Other reviewers 
h.tVP 'lePn the ent Ire proqram Anet are eqa11l ly 
enthu5la5tlc. 

The vlrfon~ 11r• In \/!IS tor•at. F.ar.h ls 
tent11tlvely priced at $89 list .tnd $h9 ror f!lf'mher5 
11nd l'I arr.Offlp11nl .. ct hy printed note!I .tnd visuals. 
For nnn-US prlt:e5, a<id 20 per cent. tr the tin.ti 
pr lce!I 11re hlqhf'r th11n those stAted, 111 or tiers 
rer.elved thrnuqh 10 Septe01ber wl 11 bf' honr,ur•d At 
the ab<)ve prices. 

All tapes ar• sol<t with a tull rPtun<t prlvil•q" 
It the u•er I• dlssatl•fled In any way. 

Order frolfl Cust()lfl9r Service. Computer Sn• lely 
Pre'ls, 10hfi2 l.os VAflu•ros Circle, 1.01 Ala .. ltn•. 
CA 90720, phnne (AOO) CS-ROO~S (In Calltornl11. <11111 
(7141 821-8180), tu (7U) 821-4010. 

Th" l"S Pre!s ha• oth"r vl<ieo pro),.rts 11nrfpr 
cnn'lld•rllt l<in And wnuld v•lco- 111qqe!I Ions or 
11dvant:e r.ople9 or n•w tep•• or qt>Od qual lty rnc1uln'J 
on COlflp11ter 1r.lenc• an<l enqlneer lr>'J. (Sour<"er 
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StuJ•nts trair.4!'.-1 lntPractlvply r~taln '>C r..,r 
cent 9'Qre. in 25 p•; Cf"nt leSS t lme. t tun de> t h·"ISP 
taught by tradit ionttl .,..thod,s, .accord~iiQ to tt· 
lnstru!llent Scw:i•tY ot ~~ric~. ~hosf" spri~~ of 
inter.tctlv~ vid~Hsc instruction prc..-.qr~m.~ are 
intent1N to bene-fit •nqlneprs and te~hnicians iu 
instrumental ton 11nd cent rol ~ 

INVOLVF., as the p.11~kaq:e ls c.:tl lP•i. wl l l c·on5l'5t 
ot 12 5erl•s of ftb..")ut fille pro-Jrll•5 each. Thil!'y r1u1 
on IBM Corp. ·s Infowlnrlov. a tt:tuch-s•:reen •·nltor; 
an lllM compat Ible personal COf'\puter 1 an<! a 
videodisc playe•. 

The first sPrlps to be offer~t ~0~ecs lnstcument 
cal lhrat ion and stanidards. cal ibrAt l·>n pre55ure • 
. iifferent l.tl pr .. 5!1ure instru~nts. ternp"°rature 
tnstrurRPnts. lev•l lnstru111ents. Arui ft.-.w lostruftM!"nts. 

E;orh of th" tlv" .llsks In th" fl<St s"rl•s will c0st 
$750, a5 ;on lntrod<Jct•uy offer. Th• other ser 1 .. s 
.11re st l l l ln plttnnlnq ')r pr°'iu-:-t lon. rnnt;u:t: 
p;o., G. 11 .. nlin, lnstru-:it $oc:lety or 11,..ricol, 
~1 Alexant.ler Drive. f'ow ii211. Rese.1rch Trl:tnqlt!' 
Park, NC 27709: 800-))4-6191: (fax) 919-549-82RR. 
(Sourr•: ~~trum, Auqust 1989) 

Some s.·~o.ooo worth or COfftputer hardwolre was 
lent recentlf hV Sil Icon Graphics, Evans ~ 

Sut.1erlanc1, 1rnd Tripos Associates fnr use In a short 
rour se on ...-,I •cu lar lllO'fel ii nq o!tered by the 
American Che111lcal S'X:lety's rlepartment of cont inuin'l 
edurat Inn. H'lrciware o.acie available for use in the 
course lndu<iP.d 20 Sill<:on r.raphics Personoll Iris 
work stat Ions and four !!•JARS • Sutherland PS 190 
qraph~r.s ter1111n~l5. 

The tnur-dAy lnt"n .. 111 .. roursp, hf'ld at thP 
t.111i<>r~!ory tor Mol•cnlar Mo<iel l ln<J In the School of 
Phum,.cy !lt the llnlvPr'llty ot North Carnl ln.1, 
Chapel 11111. prnvldf'<l tutor la ls 11nd lahor11tory 
sPs•lnns '"n ""1l.-rul11r m•rh .. n•t:"s, quantum saet:."han\cs. 
molecular ct1n11mics, qraphics 11nd other asper.ts of 
cnnop1Jtat Iona! eho>mlstry. llP'Jl'ltrants learned h<>v to 
run molPc11l11r nw><Jel l ln'J proqralfls such as MM2, Syhyl, 
Model, and Amp~r. anci how to lnterpr•t the result•. 
T•chn l'lne• on enerqy npt 1 .. 1-.11t l0n, r::ontoro.,.t ion.1 I 
searchlnq an~ o,.-,lecular graphics werf' present•ci. 
In 11ddlt l<>n. the 1,sue or vhpn tn IJSP r.'1fllp11tat lonoll 
~thtYts In on•·~ re5e8rch and whPn not to VAS 
cilscussed. 

Tha r.l")ur!~ "''1S develt1pfld in respnnse tn 
lncre11Jln9 oeiw11nc1 tor scientists with expo>rtlse In 
tnnler.ular '°""ell ln'l• st•IMllnq from the rapidly 
q:owlnq use nt thP!e technl'l'"'" tor a wl<ie r-lnqe 
or 1tppllcatlons In l'h""'"""utlr,111 11nd che•lcoli 
r•s•Arrh. 

Put1Hft 1114ns ar• fl") holti four t1P1slon!I •ttrh 
YA3r, v\th •""'~ ,..,, th't t:.0ur••' provl~ln9 11n <"\VArvlttv 
on ....,le<::ular ._,,,el I Ing 11n<l Otl•"" forusln? on 
spfl'r:lflc ar,,At sut:"h All iaacrnmol•cul"r st rurture, 
poly.,..,, an~ druq dul')n. (!ln11rr·<r, Q:1e111i£_~l_!ll<1 

Y.nqlr1Hr 1.11'1 ~'-'"~· 21 Auqust 1989) 

lnfnr0111t Inn ey•l40IS •nppl ler•, It 1, "~''""""· 
11s11all1 qlve 11q11l~nt to unlveultl"• tn p11t their 
01Ar.hln•s In trnnt or st11<tentt1. Rut now th"Y hAv• 
qra,h1a!ed to 11 ""'re lftlpn•t"nt. lonq ter"' qo11l. l!I 
!uppl ler1 ue •endln9 t~.elr e1ul~nt In unlvPrslt I•! 
tor thP '""'• reaeon that evPry0nP else qoPs tn 
r·ol llllrJe - t'> l111arn. 



Tht> ~·-h>..,.1"1. frnm )ur1lor C'•)l l~qPS to t-1(.f n}Jef> 
ur.1-..·•rslt 1~5. ar., Ac--r•pt !no::i 5vste~ d·•n.tt l•)f;'! not 
lu5t tlt-c·"'l~e thf";· ar• fr.,.e hu~ t~•11.·Au~- thPJ nfrer 
a ._-h,,.nc·e ti> i·~ "'h"t .. ch,x~Is ,to t,~.,t 5h.-trlflo 
lufoPft4t lnu .. ri•1 perhApS lnfluenc~ th• fut ore. 

ts s11rpliPr~ ArP flr11i11q t~~t th• ~lv~r~e 
Cf'.'\l'l\Put inq envl?'('lflr'lfl"nts <~'1 e.•St hl'}h_.r p.'fuc·.1t i•n 
C.!lm~H15f"~ Mr@' ('Pf fpr·t ly !'llitt!>d ~(\' t~Sf inq: Al·~'./dt':1~e\1 

•q•:lrmPnt. l111\·1~rslty r• .. t"llr•.-h 1,-,t..-"lrll!•H i•s .lrP 
At ... ) •..J•nPr .. t \nq H .. W l·fll" .. 5 r.-.r pr• .. f1J•"t oflltVPlll,-r.t•n!. 

M .. 11nwt:ll•. ••i11,·.•t·~r• Are p.,ylr'J """• Att~n! l•·n to 
!.bP rnlf" or C01rp!1ter~ AS an •<ftJ• ... t \('lnAl tt""M•l in 
sch.,,.)i ctu r l··u l,. 

$11pplle1s ,,,'l nnt -iE"ni' the g"'IAi rof influ~nciri.·J 

studer·ts. bJt Cl'.i0rf> of their f>•11ilptftf"nt 1•1n11t lf)nS nnw 
qo lntn r~!'le,.rrh envirnnm.?nts th~n into hi4h•r 
·1i5lt-i l lty C•"\mrHit.fl'r tr.•inlnq lAlv'lr.\~-'r \P•. At t!":P 
:Jnh.·erslt•; .,r Utith. ff"r lnst,11.nr•. 7S r~r rfl'rt nf the 
C:-n"":puter pqulr""'"'nt '1:1 c~"''-'"' l~ .. ,.,,, (c-.r rp5p.1rcn 
~r:~ is per c~nt fnr !ltu !Pnt us~. 

Whl lP Altnr·'lt •·1pr.,· surr• , .. , fol Inv., Appl~ 
("'o~t'·•~~r I~\..-. "s lp .. ,j lr. ('!ff@'r lrv:i pur•-hil:S@' til5rf)unts 
to llr.l\.·er-.lr llP5, the allVlunt ci~ •·tiilr""..,"' th,..y 9i·1~ 
aw.-..,· ._-ia: qrants tir rt!'SPll:rrh p"rtnpr~hil'• l'!-.~s <feeu~nd 

on the si'Ze .111~1<1 stru•:-tort" nf th~ r-1-..m.p~ny. ThP 
c~n~it i0ns pl~r~~ nn thPSP dnnAtinn5 al~o vary fr~m 
one !uppller t~ Ar,0ther. 

l~M, f-<P.flctahly, 15 thp 9'1pp; le; wltll the 
liRirgest qr .. nt i'lmi donAit Ion prn9r;u11111p5 ftJr hi9hPr 
f'·i•1.-H Inn, fnl l"w"tl lly OlqltlOl F•!"l""'•nt r.,,p_, 
H~vle-tt-Pt1rkt1rct ~o- and a ho't < .. f sm.•ller 
m.tnuf.1•:tur,.,,._ !IP last Y"'" tilstrlho:t•d $(0 1111lllon 
In cash""" •'}uipm,.nt for hlqh•r •-!uco\tion, 
Accord I nq: t•' " cC"mpany !tpolceswom.tn. 

IPH"s rilr,.-tor nt 11rA-i•mlc r""'P'lt lnq. 
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Hill!'rb~rt <:n~ter, ls quick to po!nt f'')1;t ,u,-··-~5,.s 

res,1lt lnq (r()r.'\ s11ch m.utui'll l;• he-n,.,flrl.tl 11rr,.nq•.APnt!I. 
·py l lstPnlnc; to hlqheor •<l11r1tt l'1n tw,, Y""r1 iRi<Jr), ve 
wpr• .11->IP t,., hull".! w.->rlti cl,.ss TCP ·rp [n•tw,.,rklnqJ 
prr.ct·icl5, wlllr-11 hAV" l'>,.•n Wf'll ,\rf'.f'p!"tl [r:nf "nlyJ 
in the e<i~il".""At ion rn.1rk-.t hut al5.-. ln "'"~ufA,:tur tng 
oln-i nther ~ommercial areas,• says Cotter. 

ThP srh(Y)1S, tOQ, ~re prr"H1r1 <•( th~l: 

r.r,nfrlhutlnn1. At HIT, .}1)@11 M . .,,es. prr,(P!l,.nr 

o! cr,rnrmt@r ,,-l-..n•.:e 1tn11 enqlneerln'J• emf•h111l'Zes 
th~ s··•·v·,r·d 's r <'"I 1 .s In rleve Jt-,p l nq w l n•1nw l n..J 
en•11;"nment ~- Other unl••f'rslt IP!I holve cnnt: lt•ute-1 
t<"') /l'lr!v.tnrP!I ln r-0'"p11ter n~twt")rW In".} 11ni1 p.-.r.ll l'!'l l!'m. 
Rut thP r1P~e.:trrh Qfl'!l!I wel 1 t"leynnr1 r()l'ttp11t f'r 
.11V.1nt:err"ent. P0r lnst .. ncP., Cornell'" $f·hool <1( 

lf··•tf'l A<lmlnlHrHlon hAs" $1 m!lllnn ·F~n! to 
5tnrly c,1mputer tPt:-hnol, .... qy's rolP in ht1tel o1nd 
rPStA\1r~nt mAnAqPment. 

r;rt11nt'J r.11Jr.qe ln sl'Ze fr'>'" A (Pw thou~tlr..ti 

'11"'111 .. r" for p.11J·1tnq 'tudPnt rlflo'Jf'Ar1·her5 to wPl i int."\ 
the "'ill ion!. At the IJnlYer,\t~ nf fltAh. vhPre tRH 

rontrlhute~ Sil million t..-.wArr1s A '"PPrf"."nmput ln') 
cpntr .... '"''~Arrh vl~- prP5l'1e-nt Pr~phy est lm~'"'' 
th11t tlon~tlnn• typic .. lly r .. 11 In !h• SI0,000 to 
Slrlrl,000 r"n'JP. At MIT, cnrP'>r.H• tlo1111t Inn' r.tn'}• 
fr""' $1 01llllo'I to $100 01llllon. 

Ot"\n .. u lnn!'I to It ,.,,,Arr:h pr,,')rAIN'\• "' .. Y he 
int.,ntif'<I tn cnmplpm•nt A suppl l•r's nwn wnr•. ypt 
th• .1'1v11n,-.,s !11.tl r•sult ar• rAr•ly nwne".I hy !h• 
suppl I •r. 

I.II<" othf'r ""II ·knnwn srh<Y>ls, llerk•l"V 11ttr.trts 
qlrts from •nppl l•rs Arounti th• wnrlti. The 9chnol 's 
r01M1lt"'•nt !n the R•rkploy llNfll nperAI lnq •Y•'•'" Is 
raflactf'<I In Its ,...,,.putf'r r•••Arrh pro1rA-f' .. n<'l 
It I• lllus!rA!lvt' nf th• Au!onrn11y !h .. t l.orq•r 
schonl s •••rt ov"r •nppl l•r•. 

Whil• tll•s• '°1•J11.tl lons •ty c•.....- in difffl'r~nt 

for111s 1tnd 'ult rtlff~re-nt qo.tls. nevpr d"} th•y 
.1tt~;·t tfl dlr••:-t r•s~Ar•·h, 'Jll'i •~l11c.ltors .. 
(~~.~1'.i.ln.til ly uoi•1•rsit !Ill!'~ turn """'ll rl•tntt h.ln5 of 
ert;ui~nt thAt i5 out of '1.tt~ or lru.-oep.lllhle with 
thfl'lr ne.-.·is. No'ne. h,,..,,_.ver •. -,:,epl.tin of ,,lN"'l lf'IS 
lfllst:~lnq r•s.- .. r.-h '°"'r trytn . ..; tC" steer rese~rc-h in A 

dlr.,etl,,n not C""'flatlMe vltll univprslt)' q•>als_ 

In p.lrt. 'his sitl&.ttlon tJl.JlY rf"flp,-c .-i11tu.,1 QO.lis 
,,( unlv-,.,rslt;· Awl c.:nrsh•fl'llt• r•s•.•r··r .... r... r.:rJtnt' 
Ofl Pn Are l he prc .. t11•·t nf lnn•1 ti~ fflllftt ''''1Shlps 

t•t-!V ... ~n f .. 1-ulty ""flllt ... r, .. ntf ~tl:'llllers. £r1uip • ..,~nt 
o}nn .. t l.,n~ are oft,;~ •cl:C!LtrkPrJ (or f_.SP.1fCh ~utsicif' 

th~ fi'!'l•15 n( c:0fP.tJUl@'f !Wl--rv·@' anti P.,qine•rtnq: Or for 
fi._.•1Plopa14n' 0r s11ftvdlr@' fc·r th~ @'t:i~rat i&n •:t..)ftr.anlty .. 

S~ppi!Pr~. f~r th~lr p .. rt. ftfP hecinnin~ to 
lry~ illt rurrl·-ulm•' •if''l@'lnpneont a!I r1dlrt ""! th~ir 

5rher• o! lnflu•w:r. 

A rr•·fl'nt P~Al•pl• ls th~ Tnst l~utP for .,, . .1:,fflmi':" 
T•··hnf')l""Ji' "'"'w hrln') Pstabl lshPd Alt the tJnlvPrsitf 
··f M<lrth r1uol in.t .tt rh,.r-J Hl J l. Thf' Inst ltute 
vil 1 stutfy C0·4l"•t--rs In ac'.".tf"!C!!>mlA ami i11,-f as a 
n~tlon~l ct@4rlnqh~us~ for P1Ycatl0n"l software. 
ThP lr.!tt it01t,. wi 11 re<:•iv,. $1-5 ml! I ion In P<jU lpna.-r.l 
t11m1 cash o\,·@r th"' npxt twn ye1trs trofl\ iflM. 

As a rl!'turn on it~ inVPjlaent. l?M will rP~t 

AssurP•i thtlt the 11h.-cltie•i.: so(tw.1Jr• q!"tt inq hiqh 
"'"rk• at ('h";> .. I ltl!l wlil l'>a df'Vf'lnpf',i first nn IRM 
•4'rhln~'9 - A str~teqy ~l•llar t•J th~ nn~ th~t 
9enerAt ... i sr_.ftvAr• S11pprlrt fr:;r its orlqln .. t rC'. 

Arpl lrAt lo-.. p-1Cki'lqe~ th'1t result frrwn thPSllP 
l·~lnt pfforts ar• usually lllA<IP 11vall11hle thr"'''J" a 
sottw~r• rll~•~mln•t IQn prnqr~"lfte ,1p.,..rAtf"r! by th~ 
lln!v,.r,.lty of Ollscnnsln_ Sntnf' suppl lers. I lkp Ap(•l•. 
will h,.lp Ill• •.fnr~l...,r/dPlff'l•>p,.r fln•1" thlr<I p.uty 
t!lstr lbutor to rn.trkf't thfl' snft..,ar~ 1.:-cftWfterri.tl ly, l! 
vArr'1ntert. Th• f0ur -y1utr-olr! snftv.1re <tev~lnpmf!ont 
qr Ant fft:itJfAtftft',. llt ApplP tnr.u••s t'ln curr lcolu"' 
prng-r.1"'1'1~s rAn9ln9 frr.m l~nqu4q:•s anti t'-11slness t''l 

e.•qlnP,.rlnq Ar1-i ''"'"l"•l•r srlen··•. The firm "lso 
tri•s t() hrluq: toq~ther re~@octrchPr!'I w;-,rk1ng: on 
slir.11 .. r projf'cts lhrOll'Jh .. n lnfor.,111 cc:.,p11t,.r 
network. 

IPH h .. ~ its "')Wn Aprrl'\.V~ll to tPrhn.')ln"1y 
Pwrh'1n·1Ps. The sup11t ltor hA5 rlPsiqn,..terf thfl' 
JC"n~As hASPti .lnhnsnn rnunty rol'Wt'unit;· rnl i~tJP ,.,. "' 
TPt~hnnloqy TrAnst-r l"Pnter ""h~r,. the far-nlty or 
Hlttv.-.stttrn in9t ltut lnn't Ctln .tr tPn<t ~rrnlno11rs, witnP."~'S 

snftwAre t!•lftOn9tnH lnn'I anti !lhttrfl' infnrl"'\At ion. 

On " "'urh lllr'}o.>r s·-.\lf', MIT, ~hrn11qh rroj .. rt 
Athfl'n.t, r."'!I he,..n stu<lylnq the rot~ of rnm,1nter9 in 11 
univPr•ity ,-urrirulu"' !llince l?Rl. ThP $100 million 
proj,.rt is llf'lnq funti .. <I hy Oi<JlfAI, fRM And other 
suppl l.,rs. Ath•n" h"s lr.splr•ti 010r• th~n 
1nn f,.,.,ll!y IP-i projf'r-ts 11nt1 11"~ prn<l1w•<I '"i'Jh! 
thirlc ~ks of fft.lt,..r lAI, hut •no llr•t1kthrn\1t)hs in 
Pi111r·.tt ir"lnAil softw.\re-•. (Rf'prlnt•<I wlt_h pl"rmisslon 
nf DATAMATION' "'"<l"%inf'r, I~ r,.,ptpmf,pr 1?8?, 
rop'f' i1h1 hy Tf'rhnk11I Puhl lshln'J l:'0111p .. ny, a nunn 
.. nd Rr11°1.r r"•t CO<llp.tny - .ti I r lqht~ r,.•f'rve<I) 

lllM h.\1 r11lsp".I lh,. numhf'r of «•llf'qr~ lOnd 
uni ;ersl! I•• In Its rrM In Hl!Jh"r IMw·"t Inn Al 11 .. n.,.., 
tn 57, t>y a,fdlnq anoth"r nln•, with th" fir'" ~ .. klnq 
the annnuncf'.nent At a r•c•nt all lo11nt:"e co.1fer•nr.e ln 
r-h .. ttAnfY>'J"• TN, or !ha "t1ur11t lonAI lr19P I tut Ions 
pr•vlnu•ly ""'""<! to th,. 9r...,11p. rt h"s also qlv•n 
r•~rnn~lhi I it v to til• rnl ,..,,,., a1 r .. 111nn .. 1 •tior"t lon 
renP r"s tn .. 1t1 faculty t r11lnlnq In c""'ruttH 
ln! .. qriU•ti IO.tnuf .. c!ur lnq. ('!vtractati (rt)tll 
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VI. SOPnlARK 

C\.11ta h..ts~s ar• belnq drlv•n • r t·.10 urq:ipnt 

r~ulr•,..nts. Th•y ar• bulging vlt~ •'r• an<i lllOr~ 

dat,,. and mnr• p•it\l)l• vant 1110r• al,_-.._ .... ~s mnrtt 'l'Jlckly. 
Just •s scl•nt ists ha\."• t>.e-n tur1.in'1 to rc'trc11l l•l 
pra.:-•sslnq to lncr••!I• tt.•lr c-runchlnq rov•r for 
sotvln9 nu••rlc pro~l.,..s. c~rclal us~s of IT ar~ 
r.-sor t l nq to P"'' a 11 • l ls• to C'hu r n thr<.'lttqh rtat a h~•s•s _ 

Most &lsslv•ly p.ar .. 11 l•l prn._-pssors r•ly '"n 
.,.ssaq• pAss inq of d.Ha and Instruct Ions ~t-•:> n .• 
locally distrlbut•d .... -..>ry ...,.,ul•s. O•v•loplnq 
sort~••• r~r sue:~ arrhlt•c:tur•s Is OIUC:h IBOfe 
dlff icult than for shar•d ,..910ry. 

A locai1l eem.,ry ar,_·hittl!'ctur• rr•sl!'nts so,.. of 
th• sa•e data ID..)nagelll#nt proble•s as a distributed 
data base. 

On~ of 'h• pro"'l••s ls th"'t .. ciiiAnlsms arP 
neede<i to ensure that •hta Is not locl<ed up 
••clusiv•Iy hy soce processors. pr•v•ntlnq oth~rs 
froa arc•sslnq it. 

[n June I ?8? Or ac:! e announc:•d th,lt It Is 
portinq its relational data bas• ... naqement syste• 
(rdbais) to the 01assively parall•l IJ•'.ube 2 computer. 
Oracl•'s Parall•l Serv•r Archlte~ture ls under 
develop .. nt. 

The latest Nl'."11t>. scales to 011er e.ono pro··essors 
vltl: a possible peak ~rfor .... nce. the CO"'f••ny clal•s. 
of 60.0CO •Ill Ions of lnstruc:tl<-ns per se:ond 
(•lps). This sort ot :-over "viii allow f~r lntlnlt• 
sc:alablllty. Parall•I archlt•ctures a•~ open and 
unll•lted. and •nabl• an •scape fr.,. current hardware 
i l•ltat Ions. 

Oracle Is also vorklnq vlth transputer 
COIO!panles to port its rdbais to transputer s1ste•s. 
In Septe01her It announced that It is worklnq with UK 
c:<.,.pany Parsy~ to port Orac:I• to th• Su, .. •rn..,.te 
transput•r syste111. Wlth l,.OJ4 procf!'s~<>!s ln 115e, 
th• Sup•rnnde can support a 16-Ghyt• <iat• bas•. 

Supernod., •11ns a Unix hase<i oper•tlnq syst••· 
Trans-l<irl•, which. toq•th•r with Its rl11al Hellos. 
I• helnq us•d lncre11slr.qly on transputer sy1te•s. 

W:-uh• also runs 11 v•r,lon of Unl•. Altho1Jtjh 
Uni~ "'"'I not ut I l l2e transputer or other ,.,.,,lv•ly 
par,.ll•I 1trchltertures to th,.lr h"st A<lv,.nta•1•• It 
does 111.\ke them far """" "It ractl11• to c:o-erc:l•l 
U!lllPrs and soft_w,.re de11elnpefl. 

lnf"Os, th- • .. nuf.11r:tur•r nf th• t r-11nsp11t .. r, ls 
iilst'l qettlnq lntereH•·l In the use of transputers 
outsld• scl•nce an<! •nqln•erlnq. 

The c""'pany has s•l•rt•<l rlata h11s~s "' " key 
ar•a for the transputer, •e•lnq Its role •alnly •• 
that nf a de<ilc:11t•<l data has• •nqlne nperatlnq as an 
lnt•lllq•nt P"rlph•ral to a c°"'puter syste•. 

Ult t r11ns,•uter C"'"l•any Whit• Cro~• Systpms ls 
alr•11dy pr<'l<lur:lnq transp11ter·ba1ed <lata 1>a1e •nqln•s, 
althnuqh It viii not he Jaunchlnq th•• until the 
s•r:on<l rinarter of 1990. 

The ""'"" tn <lev,.lnp" d11<llrate<l data hase vhl<-h 
tAk•1 11<l111tntaq11 nf p11rall1PI proresslnq Is nnt n•v. 
Th" °"''t 11enerahl•, 11"1.'• Cont•nt A'1rlrP•s11hl11 P'lle 
S!rr• (C11f•), exploit• 11 lov level p,.r,.ll•li..,, fnr 
dnlnq very fast hardware search••· 

C11fs ""S orlqlnally .. •tan<!"'""" •11rhln• nslnq 
••penslv• disc technnlnqy, hut •• disc:• •p•e<i•<f np 

lt w.ls lnt..-qr.tt..-.t lnto Ir:"r .... ..,lnfr.1111.-1 in JC~9'1.. It 
l~ now 1'01n•ll•..i vlth *""'"'h r'H" ... t• •\! th• J'tOt) Sf"r l .. ~ • .1 

~v• y,·t ~·•~ ., •n.-•'\11r.11qln•J lts us•rs to t.alr.~ 

a.dvant .. 1~ ('\f c~rs· .:ap.d'\l \ lt l•s.. ~·t r.:t C".tfs ~n')lnt.•'! 

r:-111n b .. aJ .. t .. th ICL"s lonq;.-st U!IPrs h.rr@' ar'-'"'"' f"'l .. ~ht 
a n('kf•-

Cafs ~.in h.tndl• r-,.,...,1.-. qu•ri•s with "9ult iplP 
SIP.tft.."'h critf'rl.l. t..coluSif' if'.tl."'h crltf"rlnn (snch As 
"ag .. ·, "qen-iPr" .. t.-.) Is s .. p .. r.H.-ly h-'n•HP<I t->y th" 
i4 prl"M"-PSS'"''' in th• C.1fs pnqln•. Th~ nP•t 
qpn,.r.1t inn of C-Af•. du• out vlth l•"'t .. •s !nn'J Jav~ltP'1 
F.ss•x a.1infra~ niP•t y~11r. will dnuhl4!" the nuatbt!'r t.."! 
s•arch ch.1nn•ls-

Ca(5 viii als" t>. l•p\.,_nt.-<l i" VI.SI inst<•.t<i 
of th• r.u r•nt bo.tr~ le-v•l isrrplPrtW-nta:t ion vhic-h vi l l 
in·~r•ase data trAnsf•r to •r•)•:nd 10 Mhyte-s a 5e1:e>~·t .. 

At th., ~nt, C.t.fs only vorks vith I~t.·s 

non r•l11tional data ~~s•. IOMS. An intPr!.t~e t~ 

:nqrt:"s. l<:"f."s preof.,rr~·J rf"'l.tt it:onal d .. t,. h.,sP, i5 
.till awtlte<i an.I Is unlik•ly hef·-'<• 19')1. 

C"'ats· 1·ap.a("lt;• tQ t1l lo"1 •cuzzy- 5~Jrchln.g is put 
to us .. a'!. AirA-iinq l.ibr.try_ This .. ·.1ns thP puhl ir 
.:an ent•H p.Jrt i.1i er lncorriP"ctl;· r•-.e:111~rp.j "'°"1k 
titles anti th• Laf5 syste• vlll still SiP"•k the-•<"···''·· 

C~fs ls a prr~ly l~L acc~5Sory. hut ~4t~ h~~P 
•nqin•s such a9 tho'• fr..,. Teradata And Sharrbase 
(the new na-. for BrJttou·l.ee) can act as s•r..,ers t'1 
other •Aln v•nd(')r.S" aalnfra~.s 11n.t •lflls_ 

The Teradata DllC/1012 c:nnslsts oC •nltlple 
pr04.:·essors. Tnterfar.:e ...-..dul•s accept q;uerit"S fr,.,. 
the hl),st COAlpUl•r and c.--.nl··ate ""er a high s.,e .. ~ 
pH'ltHletary bus vith th@ aci-es.s a.")f]ule prOf.'"essors. 
tl!ach of vhich can acc•ss u~ to (our iiscs. 

ThP O!'r/101'*' SC" .. l~s to up to soo ACt:'e!IS IAnc1ulP 
pr~essors. 

JI Sh,Heha•• Pngin• runs the lt••'17Pd hi 11 lnq 
syst•"' rnr th• 111111 t•lephone C'-{lany IC ln9st">n 
CC"Mn1Runlc.tt Ions. 

With lar91P numbers o( rr()(.·esSri!S 4t ytlur 
dl5pt'>'l"i, you CAO avtlltf htl~lnq t0 tlP'"l;Oft lo .;()frlJliPX 

anti tl•- 1·onsumlnq inti••lnq alq,Hlth•• and sl~>ly 
5tr•~m {h~ •ntlr- ~AlA h~9P throt1qh thP pr~~•"''nrs 
tn @'St rart thw rPl-.vAnt r•1·ort'f5. within .l<:'•.,...P At•t,. 
rttS(l'lhSft t l.i.-.s. (F.xtrJt•:l4ri frt>IA f.°Olftputer W~e-lll!Y• 

5 Octnher l~R9) 

OIJject ·1•t•<:t.lon s.o~t""'• 

Nn..-515 'll5lnn ""'' thfl' f'r,..nt:h N)ll it)n"'I PP~PAr•·h 
tn,tit•ll,. on r~p11t•rs •nt1 AUl()fftftf ion h.t•1e )r:,lnl ly 
lntr<,~ur•ti A !'')ftwAir~ ;, .... ·lii;.t'l• fC>r oh)~ct: dPt~~·tlnn, 

p.11 rt I 1-l tt r.ount i ntj, or ,h,.,,., 11ntl Ar IPA .tnA l '/S 1 :t. Th.
VI !1 l J t,q 9oftw,.re p.trkA'~~ clan vn1k with J111y cn!"P'•lPr 
opf'r"t lnq 5y.st•m th.tt ront111in'1 Ar: l.1n']1Ul'1• r(Jl'lpll.-r. 
Th• l•"rk~q• , ... " '1ttfln• v"r lnu• np~ritit lnn' tn h,p 
ilppll"<i to 11 <"Prt11ln slqnal, lftunch a r•rtaln 
11lqnrlth• vlthnut ~, .. rrn.qr11 ...... ~nq """' tr11n~ffl'f th~ 

oll'J<•rlthMS tn llnV ln,fostri11I tarq"t syst•• fnr vhirh 
Vlsl 1.,q 1 lhrior I•• ar• offer•d. Mor• capa<.lt IPS for 
h11n•ll ln9 C<>"'PI Ir.At•<! Wl)rd str11ct11r• 11r• r•<en1nlt Ion 
ion<i pnslt lnnlnq or ov•rlapplnq '" shapes ut I I l2inq 
et1'J" f'hftr11•·t11rl1t ,,.,, l•a•J" '"<J-nt1tr Inn, )0 vision. 
ant1 '""""" rurl i'>n And <ti splay nf JO •h"I""' fr"m 
Sf''I"""' IA! •I l.-ps lhrnuqh an ot.)ert. (l'!•t rar-tl'd 
''""' ""r:hln• Oe~l!JJ!• 10 July 1911?) 

V.o<il1 (Pl.-hut11nn, Tlll h .. s Int rMnr-•<i 11 P"•'kll'I" 
whl,.h all<>ws pf'rs'>nal rn•put•r• 1rr1) rn """'"'" In 
lnt,.qr11t11d 1uvlc"1 <il<1ltal n.ivnrks. Th<> 1•r] !:•r 1 .. ~ 
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C()nSlsts of • PC' board and softw.tr• f,H th• KT, AT P<:'. 

th• PS/ 2 MicrO<"'hann•l PC and for Pl'"'s u1 .. d 1 n LAN or 
AS-2)2 tl"t• c,,_,nlc-atlons conn .. •:tl·dt7. Th• first 
t'VO V•rslnns l•t th«."S• PCs run ln the> tSr-M P.1slc- R.tt• 
lnt•rfa<"'• fnr volr• Jlnc.t dJ1ta tr .. ns•ls~l>jn o•.rpr on .. 
lln• at th• SAf'Wll tl-.. Thf' l'1ltl.tl ('f'"'~ $tt:-l•~ l~ 

"•5lqn•<1 f...,r tSO!f l ln•s runnlnq .,.,t •lf an AT~T 'il'SS 
r•ntral office svltch. T"vards th• •nd ot 
5u-r l~I~. th• PC2 S"'rl•s Is ••~ct•.i to o~r"t• 
vlth N-""lrth•rn T~l•c...,.·s hM5 100 r1Pntr11l •"l!flr• 
switch. (P:•tract•d fro- ~,,_,.nlc~!-!ons W••kl;{. 
) July 1999) 

Autorlt"~k ls pr•p.trlr.q !lnftvare .uHt h-lr6Jw.1rt.
th~t viii pn,.hle us••5 to "valt" thrn .. ~h" 1 n 
tiesSqn. Th• syst•• r•qulr•s th• niPv r:;·heirsp_,,-~ 

~irtual re~lity s0ftv~r•. '" ro nrdin~t~~n vlth a 
hp.1.-tseot consist lnq of two l-lnrh t~lt!•.tisl,)n s•ts and 
• seinsor t>'}ulp~·f ql'>v•, th• softvar• rrf'at•s th• 
11 lusion of tlW'lVf'lftent thr'luqh •n ob)••:t such as ~ 

toJlldinq. VPL llPs•arch (ll•<fvoo-1 t:!ty. f'AI ls Vf)rklnq 
vlth Aut<>de5k on -..rk•tlnq thp h•rrl~"'• and 5oftv .. rP. 
In add It Ion. an anlmat Ion pr.,.1ras, Autod•sk Anl .... tor. 
viii provld• qr .. phlc capabllltl•s to !JS•rs to shad• 
and c~lour 1 .... qp5 from Autot:An. an<i stor• anl,...t•<i 
5e'luenc•5 to a hard dl5t or vld•otapP. Th• 50ftvare 
vi II support OS/2"s dyna•lc dat" ••ch"n'J• fo1r:I 1 lty. 
allovlnq r .. al· ti01e data 1 lnk5. by th• thlrtl 'l'•art•r 
ot 198?. Accorrl!nq to ~lta Proc•ss Hanaq•~nt 
(HP-.phl5. TN)• this s"pport vi 11 11ate llldny Ai;!o::°AO 
•Js•rsi turn to OS/1. (E•tracted frOfll ~-~~!~· 
l July 198?) 

v .. n-l'>rs ot 00.'. 5'lftvar• ar• nff•rlnq npw "lit•" 
VPrsion5 or th•ir products. R•caus• -..ny DOS us•rs 
ar" not svlt·-hlnq to OS/2, but ,.,1ulr• llll)re 
avallabl• llAH, )270 ....,latlon snttvar• dev•lo~rs 
ar• crunchinq th•lr rn<t•s. In on• ca5• ~ovn to 
l~ "'byt•s. t.ot:""Al -ar•a network• "r• an..,,ther c .. us• 
fl>r "'<ltf•,J RAH r1u1u\r•-.nts for ••••rs :1,,vllll11iq lo 
""r•pt 0$.'2. It:"<>T. one ot the first (lr015 tt> crunc~ 
lt'I t:'<>.t•'• •Arke~s kSa·.1er: th• thre4! host. 9@-5.tlon 
emulator ho1s only 7"> l'byt•5 of llAH, ac.-:ordlnq to 
!COT (San Jo• ... CA). A poll th• fir• took shovs 
th"t ~h• pr0f>Ortlon of Its users conr .. rn•rl •bout PAM 
""'"' trnlft l'i to ~'i per r:•nt In a nln• W>oth per loo. 
Other appl ic.H 1,.,ns vlth r:run<:h•d •:oo•s lncl .. rte 
A,t .. ch1 .... 1p·s F.•tra (qi llbytes d'>vn to 44 Kbyt•sl1 
IAH"5 Pt:;l271l (1·1'i l!t·yte5 to lU l!byt•5); ""'' 
Dlqlt11J c,_,.,.1,- .. tl<>ns" F.78 1.lte 1'-2 l'!"i'"'•). 
ffl)v•·1•r, n,.,, ~11 softvAr• flr"'!I helle•.1• c(}fj@o 
crnnt:hinq Is q.Y;lf. Acrordinq !'> 11"'1 I• S'>f!""'• 
(llew York. ll"i l. th• pror•ss t"k•• """Y ttl'l 0111rh 
tl••lhl I lty, ke~t.o .. r<i tunt:t Ions an.-1 "PPI le"! Inn 
proqra"""inq lnt.-rr.......... It Also f,.,rc•~ tlnqltt 
s•stl~ns. How~v•r. us•rs w~ll w~lqh th@ hAl~nc• ~r 
functi'>nallty ~')Alnsl ~""''Y· (F.•tract•d fr<AI 
~ W•ek, 10 July 1?89) 

R"lnt~,w T•r.hnoloql•s (Trvln ... rAl bAs SIPA<illy 
lnrre .. s•d •arnlnqs from ltt pro<luctt for softvar• 
'"cur lty. Its .... in proo"r:t Is " ..... 11 k"''I th"t 
snflwAre p11hl lsh"'" P"t:ka-1e vlth ''""'Put er prn9r .. ,.1. 
1";1e k'"Y fits 1'1to th• bA•"lc of • W t'> re,. .. 1v .. 
r:o<lei •ler:t r.,nir: slqnAls fro<11 th" soflvAre 11nd 
"'"'" h• pr'!t11-.nt l:i nrtl•r rnr th• !l(')ftw .. rtt to 
op•rAt•. The rt'Wltl'"n'I en•1tslon!t h•q rot•nt l11I !1.tl1t'.I 
fro11a !1ntt..-.. re t:oltf f")•1er••11s, wh•r• •Any rnryr lqht 
J11w5 11r" lnos,.ly 11nfor-:•d. 1111lnlxw I• 11lst> 
'"''l"l lnq c""'pu••r ut .. rt, a -r:h hlqqer •Mrket thAn 
softv11re publ l1h•H•. It hat oin<llfl,.d Its k"Y "" 
th .. l lndlvld .. 111 users CAn shlelrl their <iat .. fll"1 

tr(~ un.t11th"riz~<i .. '-~C"f"55. Tht!' D_.ta $~ntry rr•""tuc..·t 
15 !lolti throuqh ._~,')aputfi'r 1f11tal•rs. (Extr.11.·t•·t fr,.,. 

Bu~l!_>•SS_W!•k. )I July 1'189! 

P11sinf"!~•~ i:an nov hoy lnsur.tn!·e it:'-'l'Jf"rin~ 

d~-..q• or Jos5 of data caus•J h7 compul•r vlru5PS. 
Al lst.1t• !n5ur.anr• C•l. of North~rn<::ll. II l., says it 
15th• flrsl to ••pllcl•ly provld• th'" r~v•r~q~. 
vhl·-~ "'"' •cf·f•·i r•".:-@"ntly At no •Mitlon,,l c..·o•t to 
ovnPr'I of thf" .~oai•any·~ ~t.tn.iard .-l•rtr•>ni•.:-
d~t .. '•rot••-t Ion pnl l·~y. ThlP curr•nt pA•·k.tq• l iralt.J. 
virus '1.•• .. q• c-ovPraqe to $101),000. Al!hrnaqh 
a•Mit Inn" I r•w .. ra'JP ""'Y ~ purchas .. t fnr an "dde·I 
prPflllin•. th• ,·oey..'"i' ls not int•r•st•d in vr it inq 
r.- .. l If llU'J .. s..-Al• cov•r119... (SoJ?<:."t!': E;~•;t~OJ!l_~~· 

l'j'JSt I ')~'I) 

()pt ic~I _ ~-h~!ao;t~r _ _!•ad~~_J_n_pu~~ _d! re~~.i' -~n_tq_~ 
<!a~a _r P! 

NF".r (Tokyo. J"P""I h~5 tlev•lo~d " 5oftvar• 
pr~qra• !hat allow5 •n optl~al chAr•~t•r r•ad•r to 
inp"t pr int ... f •-H•r lat to a P"rsnnal comp .. t•r data 
ti 1 ... .,l!h,mt •••1ulr lnq • 5p .. clal for..,.t. Th• 
sottw ..•• r•"d5 th• dat., without the s~cit i•d 
!orir.:~ C'r .,ark sh••ts ust!'ll with con·J•nt: ional 
syst_.!'91~ so that th• pr,..qrrl• ls p.1rt i,__:-ular ly vPl l 
suit•d to cr•atln'J d"ta t,as•s tro- p .. bl ish•<i 
•..,tlPr ials. su·-h as h--Ylks and m•qa-zin@s. Th• 
proqr"• 15 capabl'" of •nco<iln9 th• copy 1 .. ynut of 
the S<Jurc• •at•r i•l •nd ran r•a<I C·~l lc11t•d 
layn·ats -:noablnlnq le•t. lllu5tratlons and graphs. 
The syst•• tat•s fiv• •inut•5 to rp"<i an A4 sl2Pd 
p.tq•. (P:•t r•ct<td fro- !"~ _T~~hnologl( Jap~!'· 
.July 198'1) 

07nalPrh C"'"""'nlcatl<>n5 has dev,.lnp,...i 
Snflrrl"''N•~ V•rslon c. which ~r"Nnpr•ss•s ttata up to 
?O p•r c .. nt. Av~raq• cn•pr•sslon Is IS 80 p•r c•nt, 
a ..... er"qt! r."""fH .. 'l!ll-->n by l)ther prf')..luf·ts ls 
l'i 40 per r•nt. 'fh• so(tvar• 15 lnrl•p•nilent of any 
h"rtJw.tr• h•c.tus• it cr.-pr•ss•s <!At.t h•t•.1or• th• 
c.,_unlcatlons 11ppllcatlon 15 run. Artificial 
intc.>11 iq•nr:• In th .. sohvar• use5 " rt .. rtslon .... klnq 
r;""'ponPnt tn der·lrle vhl.-:h lcnnvl,.•i')e h"5e tra 11s• In 
.,..,..press ion. Th• knt>wled9• b.,, s "'• npt l•;x,.•1 for 
dlff•r•nt tvpes <>f ,fat... Soter"• runs on JHH 
-.~tntra~s An~ OOS·b~sed •lcrncn.put~•~. and is 
us .. •I prl,. .. rlly for h"St to h<lSt "nd host lo PC 
trAn5ml~sinns. It rapttrriPs d11tA In 2 ~hyt• 
I rirr •"'•nt s. l>ynat •ch qua rant •es I ilO per cent 
lnl<'<;rlty an<I off•rs Pv .. tuatinn kits tor t•51 lnq. 
Prn,l•nt 1 .. : llA•·h• us•s S'lfCr""' In 2~0 ofrlr:•51 It 
hdl ••dur~d I '""'mission l•v•I• ot its nlqhtly ddlll 
disrrlhu! Ion hy db<°>o! 40 pltr r .. nt. (F.xtra<"t•d tr°"' 
N•~~Q!~i_ng_~o~}\l• 7 Anqust 198?1 

lfn., .. rr .. d '"'lllO!• farl 1 It l•s r:"n now b'" 
"cr:•s~•d for "'°"l~orlnq and te5tinq vlrh th• 
ONF. 2100 dAt" n•lvt>rk dl.,qnostlrs syste~ fr°"' 
w .. ndel 4 C.olt•r•""" G<llhH. ~esld•5 re111nte 
diaqnnstlrs, th• FAG r°"'pdny's SF.P 120 
n•tv~rk mAnAqP,...nt snftw~r• l'w>lllt•r9 th• syste~·s 
1nult lv•n'11')f ronn•tr•t lvlty vlth An lntiPrf,.r• tn 
JftM r0rp. •9 N•fVlew n•tvnrk "'""-"?@~nt 11yst~•. 

Th .. IRM lntnf,.,.• 01e11n• !h"t fdulty n,.tvnrlc 
,...,.,..pnnttnts r11n t.,. r•stnr•tf AntOM.ttlcAlly 111ln'J 
N .. l'll•v 11fter 11lorrts ue re<·elvetl fr°"' I.IN~: )100 or 
11ny d"t" n"lvnrk <ll.,9nott le• •Y•l••· Th• SP:P 170 
,nrtware llllt> fe11t111•• Ollllt II In• svltrhlnq, analo9 
Anrl t!lqlt11l P"trhlnq f11rllltl••· tran•p11renry to 
""t•mrk proto,-,ol• •nrl the 11blllty tn str.re an 



un l la•d t •d n1unt·• r of n•t"""'r k cont 1 q:11r At I 11ns. i~r l (."'l nq 
""'r•n"s "'' th .. lar-~rt lnq country. ,~.-,.,,.,., 

£!!c~ron!cs. July 1414) 

S•v•rAl fir•• ar• d•v•l~rtnq •a1~ to l~plP~ ... nt 
"xr•rt syU•"' arttrlo:l .. 1 lnt•lllq,.n··e (A'.) sr>ftv.u• 
rathPr thAn thf' ..., ... r• ciltfl~ult r.•ural n .. tvnrlt AI 
system~: ln··lu.Hnq Art_i.n.r Int•l l tq ... n! 51st•ra 
(Ann ArMr .. MI) .. TP•;\5 tn•tru-..nt5 .. W•~tln·JP\ru:~,.. An•! 
tRH. Fort! Motnr rn-siAny 19 fol lovln'J the n,.u!"A} 

nf!tv<lrk rnut .... vhlr-h wlll he vld•ly us•·l ln I"" yta.•r"' .. 
ac.-ordlnq ~('')Ford f:PSP.!lfCh Staff co. .. rborn. :tr). 
Arllor J.'tPl l lq•nt Syst•••· • d•"•lop,..r nf e-x~r~ 
sy5tf'rn s•.'tv,arp t.'"\f Appl• MACintosh ("'rw1tput•rs. ls 
currpntly <:~ .. :'"'fll:tq an ipxp•rt sy~tli!l'nt rroqraa ff'\f 

0.1;·tnn P<:)v~r ~ I.~qht that ls SC"'hfl'•-iul,..•i tor 
a:utmnn lQ'lO c-1..-..m.plP!:: l<ln. Th@ St')ftw.1r., vi t 1 "l l•lV 
utility op•ratnrs to f0#7us on llftf"ltl.•nt Pqlll('ftl~nt 

SLtto~ rP .... inuf '1~~ ... rat,..Pr than h.1-.:inq to <f~t•r•lne 
i•rortant lnf•H"'"' inn r.at t:'t a t lf'l<I of ;, .:JQ<j input 
(lOints unASsls~p<f. F.:xp .. rt sy5t•• tP,:hni'}l1•-. Citn 

quirkly prf'Wiuc..-li!l' Si"'{'li.e to USP., tr.•n5rarent rro9r11~~ 

th.tt re·1uir• very l itt l• us•r knovlf'dge. tF.-.tract~d 

fr,..... ~~~~!,j_~~· Septf'mt>er 1989) 

A r-nfll('UfPr ['!":)qr.,.,, 1~.1n """' hPl[' rt,'-·tor5 t') 

a~ol<t ,.n,t .. 1 ir·.:l.tte th• h .. n.t pctln th.•t .1ffe<:·ts llft.ln\· 
ll'USlrL•r':.S. ThP ,·nn1ilt inn. r.al ~e't t)'.;..,ros.rp Sjn•tifPt11t-., 

CAO ~eriou5ly ii"!'hll it.tttr .tn<i @nl'f.tnqpr thiP f,:".tfePfJ or 
pr~r•5slon~t ~\15ic1~ns. 

.Sr:l~nt l5t!; .tt Pur<t1Jf' U:ti'J"!'rs!'y _.. .. ,._.."' 
L~t .. yf'ttf' in !n~ian .. h~Vf' <lf'Vf'lnpf'd thf' Han~y 
Ct"\tllrui"er ttrnq:rt1"' to Analysfl' thP str•ss r:n .-;t.·h jryint 
In thP h .. n~ durin1 r•pPtltlvf' tas~s. :hf'y tf'Stf'd 
thf' protn•ypf' prn~ra• uslnq a piano •nd plaff'r 
hfl'C.tCJ5P m.-..5t ,.,( th~ r. l .t•( i nq: In(),. i "":: •5 ln tW'l 
f'!imensl~n~. 

ThP •r·!""' tsrs h-11·.r• foun·i th"t ti h.t•i pl .. yln1 
st;·l~ ,._ .. n <"r,..Atip (t"lur timip5 th4f' jf)\nt Str~1S nr" 
q.""'\<'Wt ~tyl•. Th,...,. .1lso f"uni1 th• finqlf!• pvslt lan 
th.tt C.111SP5 the lPASt str~''· 

Pe0pl~ in nther ~cc.1pAtlnn~. 
coul-1 h41!'n~f1t frl')m thls proqram. 

511rl'I a! typists. 
K 1ny johs t h'1t 

in,,,_-··11 ... -.- r.-pPt it ivP IT'.r.V&"'4Pnts r .. n ,... .. ,,"J,. hAn'1 pAir. 
whl..-h Is sl"'l l'1r tn th .. t s11fter"-i !)y pl.•nlsts. 
An-;,h-.r "'1pl ir"" l,.,n l~ nn th• "•tPtfttd)' l ln4 WhPrP 
4""\Veru~_. s1n'1r1;m,.., or r•p~t lt \vp st r.tln ~n),ary,, r-.•n 
r:r.ist vnrkprs thfl'lr hfltAilth. (Thl~ fir!I" .111p~•fltAffl'•t tn 
N~w Scl~r1tlst .. r~n~nn, ? $Pp~ipmt1er :?~1. th~ w~-kly 

rP~kPw nt 1riPn•·e an~ tprhn~lnq~, 

Ohjf'ct orlf'nt"-1 A~'17 

Th,.·'"'' lAn'JllA'J- hA' frnm tt,,., !l'-'rt h-11 t'"Jnly A 

f,.w fun,·t lr1n' thAP r·n1iltf till , .. 0n1lrifl'r"'1 r,t,}•rf 
nr\,.nt,.rt_ lttt. !1111p(V'rt fr.r q111n•rlr f)r•r .. t lrtr"'· , .. 1k 
tyrlnq. ""~ ~uh!yplnq. fnr ln•t .. u..-• ... rrnr~• ~ 

1 im t t "'" v~r 1 i ,.,11 nt l oh•r l t An<"" (th,.. .d.i i. ' ' y t n 
tf,.f in~ Al f()r)t rlA~1 n( snft\1.1r,. l)t'i\P•'t 1 h"'t 

pn~1fl9"1flt't ,.,...'"'i" tr .. lt~, """ th,..n •·r•-lt• hlqhf'l"r 
l•vf'I "'°""l"S th"t lnh•r It som• of thotP ! ralt 5). 

Nov th• qro11p th"t l• Vf')rklnq tn prn<lu•- ... 
A~ .. 'IX • .o ,,., .. tlfl,..., l"n nr "~" fnr lh• 1?'10•, h.o• tn 
""rl<I• hnw '"""Y• I( .ony, ot>J•rt nrl•nt.,<I f.,~lur.,s 

shout" "" '"""••I to th• ofrlcl11t 111nq11.oqe deflnlt Im 

rullf'r lf1ht>rlt.on··· ~ .. p .. hllltlf't •t.on<I ~ qn<xl 
rhAnr• nf sur, • .,,.'.t, '9rrnrt1lnq to ~n P'lr~~mlth,, 

t"nn5u It Ant """ pr e!i 1 .-1-nt nf A<tvAn,~4''1 $nf t "'" r • 
T•chnnl".JV Sp.,..-1 .. 1 lst • r'n .• rnrt W.oyn•, In~. 

- ](l . 

H·-.r• pr~hlP9Uit lr. h- 't'Altt. ' ' tiyn:t•lc hln•''''q: 
th• Ahli lty to r---rror• n~rat l'1nS nn ·-i.45~.,• nt 
nt.).,t•t• t:h-'r At• ti•tln•-1 n,,ly AS th., (lfr"'Jfllll• l• run. 

r.ath~r t:h..tn iP.trller "'" •t: c..,..,llllt '""'" tl..,. A SF.N:• 
JllAIL t~..,rat lnn. r,..,r lnst•n.-fl'., alq~t t. .. Ai"ti'l l•<i r:n 
tl l•s .. '1r"'K'"•1-.nt~ .. or qr .. rblc-s. With t'l\•ri.t•l,-

hl n<I i n•J. th• sy!lt •• •I qht nnl y t I qur• nut vh i··h 
11.:'lA!: .. 0t oh~•~l It vas s•ndlnq .as lt a 0 ·tu-11lly .1i<i 
S'>. (Sour.·.,, S~<;t_l'_I!•. Auq,.st l'lll'IJ 

In l•s5 th111n flv• 1;.-.trs. ,,..,. ti••t:!'rrlrt 
r-tq.,·"•scrl;>t Ion lllr 'luaqe fr0<a A.l·~l'of' Syn-s In•~ .• 
H("luntAln Vi@>v. ,-di ltorni• .. h..15 ~,_.,~ !h .. ~~- ~.~~C? 

5t .. r.ri .. r-1 r,..r r-rson..tl -•""..-.pltt•r an.1 vork •t-•t l"n 
Qr~phlcs an" 9W)VPi rapidly Into t~P tyro~raphy 
r.1rlr1Pt •s v•l l. 

Unt 11 r•i-flnt If. use-r5 who wAntP.•1 tn us~ 
5oftv.u• that pr<'<iuc...,1 rostScrlrt <Jraphks ha•t tn 
~uy l.•s•r rr intpr5 vi th 1-ost ly rr.stS<_-r irt 
interpr•t•rs built In. 

~ $49~ "5 OOS ut llity p:oqraa now lf'tS th•• 
print PostS«.:ript iaaqr-s ~n.1 fonts as q:r.1rthir., oo 
,-h ... •per prlntf'rs vit!v,ut hullt-ln lntf'rprf't•rs. 
fr,...._1 • ..,. pf Pr•ss. rrcwa C-ustocn A~pl ic.1t i"lil,. (:1,-. 

1rA1). llill•rir ... Mass .• conv•rts in·lin.,. PnstS•·rirt 
r111tp11t frne v0rti ·prO"."PSSln9 p.tck.tq .... into qr•pt\11-s 
rnc11Wft.1n·!'!I (in tv..., tyr•f1t~f!S) fnr " rh"l<:-~ of 
411\ ink-}ipt:., las•r anti 24 wlrp c111t a.ttrl'K (lflntfltrS. 

rr in~ in'] tdktf?'S S~Vh.lt \,')nqPr • Anf! n( ,-ours• 

th• r•'•llut l1ln ls not "' hi'Jh ., th., l.tt.p~t 

f"n~t~1:-ript -drl•1pn lAs•r prlr.t.-rs,, vhirh hav" 
coo dot! r•r Ind\ (I~ tint• p•r •illlmetrP). t>ut !t 
rr~nts Af"I" PostScrlpt ·'Jr'"'phi··. ln•:-lu.iln'} Ar!.-,tip·~ 

fa."IW•US s,1iral nf typ•. A v•rs~on is no)W b•lnq 
rif"·.·p~"'"P1 f,-,r thfl' Appl• Mr1it..-lnto'h as vpl l. 

(So1uctf?': ~~ct_r:u•, A11gust 1989) 

Pr0qr.t--"~rs whn want Pd l)blrrt or lP.1t•c1 rrat•ar•' 
l n ~hp r: l oln')11.tq:• now hav• a niPW ~pt lon: A.Tl.T t:,., •• 
a11t!'l"lr of th~ '•bj11ct orl•ntPd C• • variant. hAs j11st 

l•~u•-i an •ip<l.H•<i v•rslnn t:o rt•v•lopers. Fen th• 
flr't ti ..... AT'T i! s~ppnrtinq thf' lanquaqf' ~ith 
full ""rumpnfoltir')n,, In what it CAils an in<iu~trLtl -
~tr•n1'h rPIP~•~- ThP n•v ver5inn will hP vrlt•.,o 
inf,. rntftpl lPr• .o.nrt t)th•r prrwiuc-ts sol rt hy sev~ral 
s,....ftw .. rf! ,-,)#'lll.tnl•s~ 

TrA•,\t l11n"l 1'1n'~llit'}fl'S lrfl'At ii.ttA !:lmpl·( ·'' 
i"f'lrfP.-lt i<•n l)n vhlrh t)p•r.itt l1>ns ArP t(') h .. pt!'r f()r•~""~ 
hut nt-.j,.,-t Ari.,n,,.rt prnqrarMlinq .1..-ftis prnr~dorP~ .tn'1 
ln!it ru,~t l1ln~ .th<lut hov tl.tt.t Shf')ulrt ·h~h.lv~· ff"> t h.1t 
,., .. , ... 

0h1P•"T ,...., lPntprf lAM'-Jll.tq•!; ,,.,,. vr1 l !llUlf.-... tn 
vrl,ln'J iJnl• "P'111f .. tl"lnS In wln<f.-,w\nq •nvlrnn•Pnt'I. 
ln•t,..A•' ""If t!tt"ftnlnq 11 rnl lef""t tnn nf qrJt('hlr Jw'lint• 
tn ,.,,...,., lhP " vln,fnv. fnr ew4"'r1 ..... thP prt\qrAllWl'~r 

rirflr..-••s .tn ,.,hJ,.rt th11t h"s thP 1.·h.tr .. rtrrl:1-tl,·s nf ,, 
vlntio.w .. .,,.. th,...rP.tft4'r slfl'ply '~"11s up th~t ""'i"'r:t 
vlth spp,·lfl,.<I (>Arll-lPr! vlthonl h'1vlnq tn ••P""t 
th• nrlqln4I prnqr•"""lnJ. 

~·• v"" nrlqln~lly ntff'rP<I tn !hf' .. r .. .t•~lr 
,.,.,.,_u"itV In l'>A.4 11!1 11n ••p•rl,...ntAI r•••J11r~h 

pr"'111ct wlth..,nt •11rpn1t nr "n<:11-nt..i Ion. It """ 
r:·s I r~<llt lnn11I l'''><""<i11•11l .. pprn .. ~h tn prnqr .. -1,,q, 
boil If'!! prnqr11-ra thrnv In nhl•~t nr l"nt•~ 
f•lltnt•• '1l viii. 

~h• R•1-11s• ,_n v4'rslon nf r•• "~"~ A fP~t••r• 

th"! .. 11ovt 11•••• to r•pl l•At• ••l•t In') ohl•rt 



f••t~rPS ln "#V n?'l1•~t5. 
ln~•rlt•n~• •hlllty. r~r 

P•c..-.1'1"'., f\! thl• !ll:t:!t lpt~ 

! n•t.•n~·-. • pr•"WJ' "'.__., vtvl 
h..tS d•fln•<1 thtP• k ln"1• of Vln·!••-..1 ............... ti.l•. 

5·"."'C•)l l.,t-1• .an-1 sl%•.1hl• - v<.•-Jt•! n."".t nf"_..t ~·l vr Irr 

••trlt: ··n.i-!• to ,-r•.tr• nev vind.)V11 th.tt in.·nrp,\r,lt_. 

th•'• pr."\r•rt l••· 

":'h• !lrst c~rc-i.ll i':Sf'l,....!1t.t!. l•'n ."\~ Nf"'lP.ti~,.. 

2.0. c:.tl llf'd HCR 'C•+. C011t•s fr,._ 'toronto~s ff>_~ Carp. 
To h• 51\I:-~! by th• •n•i r.t J"!'i r,,r " $C'f9 
lntrr.Jurtnry prl.-•. lt ln•-ltJ.-1,..!9 .11 .-!•t-uq"l'Pr. !lthPr 
liapl.-.,,t.at inns Ar• 'ure to r,); il")v. (S,.,ur··•: 

~~.;t!U~. Auqn5t !98') 

rurr•nt •"'"nl'•nrs "'" Ol~lr,...~t• (:n .. tlt1zt~ f,..·r 
S·-i•n~ lft, .. Il'lf•H&.llt l<'n) prnvi1t•s Alt .. ,_ • ..,,. tn 

t:'r')Otll!'nts p .. q:•s ,..., S("l•nt ifi•:- Jotnnt11l .. C'l:i IRM PC' 
""d PS!]. M•··intn5h. er:-i "fFr 9Atl0 5•ri•s '"•>r.ptJt•rS. 
Th• Pt11si.-a1. rJ\rpr.ir.tl an#'f P'..arth S·:-i~n<:-~s 

~-!itlnn (anr.n.11 ••rh~r:-rlP'ti1·u, SJ-&\) r(\•.r•rs s~ 

900 publ ir-.tt ions. "'""' th• Aqr lrult•ir.,. Plolo-qy .tn·i 
!":nvlr~mr.:Pnt .. 1 Scle-r,,..._.s t-1lt lon (.11nnual ,uhs~rlr.t inn 
SJ.a~) 1:-i•·tud•:! .-nnt•nt!ll !roa _,Cl@' th"n 
t.OOJ ),.,urn~l~- f'oth ott•~ varl(\US ,_. .. rrh 1"'>(\tlnns 

ln<:"lu<fl"q hr0v•in9 0 l\l9h 5~•d ,..-ennin9 """ 
C'U9t(')9l'ZM '•ArC"h pr"'\! i 11@'!11. {Sr..ur• .. li!': ~~~~!~-~-~ _ an<f 

~i_l!_•_.•_!_r!q~•~· H Au9u•t 19n1 

A s~ttw .. r• t'"""'l vhlct •n•ttl•S SJS~•• ..f•·.1rlr·~rs 

tc ..,,..,., • s1st-·s p•rfor..,.nr• '111r ir.q th• ""'"lqn 
stac;• is N>1n9 la.,n•:h•d In th• Ult b1 st>. th• -i .. t .. nc• 
.. n<f CJOV•r"-nt ilra or C'""'PUt lnq ••rvl._••s <Jr<'l•ip 
SD Scicon. 

Th• P•rfor ... n.-• Ar:atysts Woriib.,n<·h S•;st
(PAWSI al Inv" <1,.v•l0~r'I of r•al ! I•• c .. ep1 .... 
57st _.,.., to pr•t! let r•!lr ns• t , .. , 11nt"I per (l")rllYnr@' 
usln9 a qraphlr•I in•erra.-•. 

l"AWS Is tor lar9• s~·•t...,,. 119inq dlstrlb•1t .. ..i 
prnc•ssin9 or a C"-unlc11tln.,s n•!vor• ....... in'} It 
v•ry •"'Y to p11t lftt')l.!~ls tnq•th•r- Th• u••r drr11vs up 
a r•pr•5•nt•tt~n ot the •yst•• an~ sp-cltl•s 
p•ra••t•rs on •arh n'V!• In It I iii• th• 'P .. •<i of a 
I in., n( a pa.-•at •vitchinq n•twork n.-,,J... Th• n••H 
pr••••s a hutt~n •n<i l"AWS ralculat•s h~v the sys!•r. 
W6Ul·i pt!rfnr• ln thote r.on°iltl()nS. 

A pr I•• t'"lillJ!Ut of hu,.fqet or r 111141' .-,vtn r1•n1 tn 
syst•"' <t .. siqn is th., ctlftlrulry rf .. ,., . ..,,.t.,ly 
pr••iicr lnq syst•• v...,rkloa·1S nr r•SP"n•• t l•rs. 

D•spit• ft\aj.-.r inv•Ut.,.•nt 11! !h'! ctP•l<Jn •!Aq ... 
""""Y civil anct •ilitAry sy•t••• tall to ct•livAr the 
pe-r t'or ... nrp ..... .,,.·t••t nt th,.111'1. 

PAW~ h.tl 5 h••n u~,.,f hy SO In h11 l f A tfo7•n 

projucts ov"r the I.tit tvn y•ars. ""'•tly fnr th• 
Hlnlst ry r.t O•f•n,._·.,. (S,-,urr•c C~luter ~••icly. 

11 s .. p! .. •h•r 198~1 

Si:ppt !er• nf 9o(tv11r• proctovt lvlt·1 !()()Is. 
art:'"u'ltC'Mll•d to -.Asurlnq 9t)ftv.11r• '1•v-10~nt ln 
t~r•~ nf th~'''And5 of lln•' nt r~1•~ q'''~'"'~~. Ar
lurnlnq th•ir at!•nl Ion t<> "">r• r•al ist ic ways of 
11ppr" i' I n9 pro'JrA-•r out put. 

!An M .. .-1 .. oct. '44nA9!nq lllr.,-tor "' M.u Inv h"•"1 
MArl •Ori Grn~H"• " lln l • prn)•t:l l"AnAQfl'""1tnt And 
d_.v_.l,">PfR..,"' rnn111l t•n,:y. tAy'I thAt r•rt .. in 
prnctur!ivlty !ools. It u1•-i prn~·•rly, ,.,."•ult• th., 
dl((.,r•n•:• h•tv••n "vr It lnq I ,OllO I In"' nf r.0<t• 
ln•ffirl•ntly or 100 I Ines •fflrl•ntly". 

Th• MAclfl'•";:t1 ..-:rour h.,. •i.qn•,f" ·fl1tr lhat l4'n 
aqr••..,.nt vlth Bt,)~tf")n t"'-Ji••·' ~ftv.•r• Pr0th1ct lvity 
P• .. r.1r.~h to s•l l •r:•t sup("-Ht 1"hpc·k•.trir: ... 

rr 0-..tuct lvlry !1"'1ro;"\} th.tt lf'"""\k5 at ,,-...ftw.tr• fll~)l~•"t5 

"'"' In t .. r•1 or 1 lniP• "."f .-o.i• hot in r~r•~ '-'t 
tun-....-t l•>n point~. t'lr .,,.,~ rrciJurt t•c-ts. 

F'un.-t lnn p.\lnt~. d•vls•d b;· Al Albrf'._·~t .it ~PM 

in :h• llS in th., •·HI\· 198•1'. ar• th• l<•y t"' 
iPft it::"i(·nt snftv .. r• pro)tPCt •iP·.:•lo,._..nt • M.at.:kl!"t"'<i 

, .. l .. l••-

Th- ld~a h.11, ..-r-at••t a ,l,tr4.f,•'I: in s,,ftw.1r• 
prr..-!11("'t lvity rlr,·l•~. vlth ...,. .. y ,f.,Vt!-1<•'",.r' rl•!h~r ir1q: 
~,, tt".• h-1 liPf ~h•t a)CiP !'un•:-t lnn.ll lt7 -..an~ 1110r• 

l In•~ of ~t:\11~. 

<"'hiPrk•olrll( .. l l~•!\ .rf•·:~J._ ... p-.rs t~"" •nt•r thtP nu•hPr 
t"Jf filP5 an(! lnt•rf .. , ... , in .I pr•\)iPrt - tor e-•.ll•f"l•. 
Jl'J in " }ll.000 I;..,., pr<>je•ct - wl\l.-h ar• Its 
fon,·t i11n roint s. Thf' !t0ttv:tr11! t h_.n ,if!f i:t~ - -h• 
.. .,...11nt or tun~t inn ,,., h• rf~l i 0Jfi'tf1'd , .... ·' 5ystem. 
vhlch c.ftlln ~ ch••·kip'1 attaln5t rh•ck• .. rll "s ttt11t• b.t5• 
nf J.OllO ·-.--pl•t•<i sot1vu• pr"ljects• •5tl..,.trs. 
r~~·lnp .. rs ~An U!IP thP9• t'l'>iS to r•rord thiPit 
lft#.t,tu•-n~nf5 r.~ sn(tw.1r~ pr..-,.iu,...t ivit;• .. nd h•lp 

for•'"•5t th• llk•ly d~r•tlon of softwar• prnjPct5. 

Ch•,..lt•arlr. whir·h rnst' 11).000 p-1,1nds st•rlinq 
fl')r a nn• 11!f llc-pnrf'. •will :i')t tran.sfor• th• 
vryrl-i. hut it viii i"'Prov• l'r •AnAq•rs" ahility to 
1_"1")nt rnl vh"t l~ qoil'lq <:tn•. (Sourc•: ~~~~4t!. 

!'!!~!lC• S 0.:t<>h•r 1989) 

Th• rat• or fourth q•n,.,•~'"" prriqra"""l"q 
l.anqu•q:•s. it '•••s. hA5 alv.11ys be•n ln qu•st i0n. 
Ohituari•s rnr th••• r"pi<i •l•v•ln1-nt 1 .. n9u~9•s, 
<i'!~•I<>~~ out or rru9tratlon with Applir•tlon 
~4c-kl"'qS anti slnv 'YStP•' <fe...-•l"t>'~nt. h.av• l"·••n 
vrltt•n 5•v•r•l ti ... , o•.-•r. 

Y.~'lrly on lt w.1s llr'}t1~-i th.tt ff'l,utt> q•n•r.ar Inn 
t11r.911a9e1 (4r.l.s) would n•v•r •aS!. Th•y v•><• ju•t 
not •ultahl• for wr It l:oq larq•. hi'Jh vnl••-
t ransactlon sysr• .. •· <'.'IAi-ct ct•t.A<:!or•. l.11t•r. It 
,_,_.,...,d th•t l"•1·a11s• th•y v111tr• <:lnS•ly ,...,,upl•·f vlth 
:-.•1t of·f"avn1lf dat• t ... s .. ~. th~lr rnl• rnold be 
tr11n•itnry at b"H. llut. d••plt• th••P <lravt- .. rks. 
,._,"r '=°"'P""i .. •. Ilk• ro .. 11 .. s h"St'-i ICimt·"r ly f'l.Hk 
r,.>rp ... bl lt~'•IV Ai-..,setl huqo 9f,")r11th.').1JSes t")f 4i.l. 
11r(1l lr:at lo"'. 

Now 50111.fl' nld t11)Ut•tS ah;')Ut th• f11t11r• of Cr;t.5 

ar• h•lnq rA\5P1 itn•·'-

ln !ll()nl• v .. y~, th•~~ ch~ll•nq•5 Art" not 

\11,,.•Pill!··t•<i. For .. 1 ... ,st AS lf")nq "' 4Gl.s hAv• 
••l~tfl'd. th,._.,,. h.t:! ""v"r h••n "' shnrtAq~ nf r-rlt lr:-s 
vlllinq tf") poln! r1ut tt1•lr flAvt. YPt thl1 t lllR~. 

.,.,.,n s~ l•>nq ti- 4r.!. supporters ar .. sAyin'J t"'! 
t!'n·I •s nlqh~ 

Th~s,. ~q-~ ~anq11A~••. s~y th~'• rrltlcs, hAvl' 
si01ply 001tilv•ct '""Ir .is•fnln"''· llnlil<• in !h• 
P"t. vh•r• th .. ir 1-ln•nt pa•sln<I ""S attrlhut•d tn 
p-.rc-.lv•<i t•<"hnk"'I sl\ortrOfllinqs. too11y•s prnqnosis 

hAS •<>r• tn <lo vi th ht"i91\t,.n•<i rOfllpPt ii inn '""" 
"'""'l"'l•r "id•d softw11r• •n9in••rlnq (<:ASP!) tnnls. 

Th•~• '""CJU"q•s,, st11y th• •Jl'p~rt1. rttn n(") lnuqt-r 
,-1 .. iia a uni<Jue Ahl I lty In rapidly prn<lur• n•v 
pr<>qr""'' h•""""'' r11::11: tool• nffu !I\• •a- f•st 
<!.,·,el<•f""ent ra1•~hi 1 lty. An<! rASP! tools 1•roo11<·• rn'1• 
l" t r .. fttt ~oo"l 1,-,nqu"'J•• Sllf"h "9 ("ORO( •• "'1rtPnv•r. 
.t!I th-.,• tnnlli q-.nttr,.te r·,.,..,11!' fro• prnqr,.--.r,· 
spe•. If ll"'At Ion•, th• AN>l lr"I Ions ! h•y proour• 8re 
8IWAY• trn• lo nriqln~1 d•slqns. 



$ . .,,. I! Cr:L!f h..1'1.tP 1tny !u~ur• r ..... 1 .... th..,s.a i-r It\,-., 

t-. .. 11.v •• it is for ~·..111. aJ hC\..; , .. ~ .. "lrtln'I 
a;1rl l•--lt lnn1. (R•(ir lntPri ·vlth r~r91:l~~t•'f\ ••f 
£lATAMATlt)t.lr llft.t(.JA1%ln•'-. l~ Auq11,,t l?Aq. •"•'('i"r lt1ht 

t•jl' Tll>•·hnl··.,l rut-.l ~:shlnq 4 ... ,llftf''"\"• .It r.·11111 .tn·l 

9r.1·Jstr•et Com1'-'"}" .till r lqhts rlP:! ... n:•J) 

rhe- tr~nJ~ lCV:tr .. !'S ~04llpt~i~• th&t proo.ise~ the t'-\."Sl 

of both _vor :Js 

With thP rrr..-.rq..,nr• Ain•I ln.-r.-.t:!inq: ,, ... ., nf f•'•1rth 

!l"'"..,rat l••rt 1Anqo.1q ... s ""'' .111pl i··.tt ions ,,.,n .. , .. ,nf1:. 

thpr• '"' •vht.-.n.-p t~t.1t n~•r~ 11n.111y t- ... fln-ilu'J ."t vr; .,f 
'1.-tt lnq thlf" t.p-Jt •)! ho1th th~ CU'Jt•)tl' dn1t th• pA•"k.t·J~·' 

v~r lti,. 

Tth"'S• npw 5j"Sl~d'l" •. .-llm.t-iue' .... , .. h or thP 
.t'\.".1it11hilit}· o! p.1··k.1qe-i ['f<"Qr-4•"l with tht" .1t·ilat·; 
..... t .-u~':nfr' .lf'l'l i··.lt lons tn "'"t•:h thP nPP·i~ <•f th• 
u5er. Tl:IP';· dll lnv prnt.JfA-"• .. r~ '•> •~ ... t u~er 

requlr~MPnt ~ rr.r•rP ,.,·,-ur.11t~l'; tu.1n I."' pins5ihle with 
tr:J•lit l<>n.tl l•e5'--.1kf' ,tfl'v•l·:·r•Prtt tH0··•5se'I. 

OnP l'f thP •.tj,....r prnhl"''"~ h .. rP. 1~f ,·.n1rs.a. i~ 

!hllP :n ... -.·it.lt·l~ ch .. nqPS In ra • .-t. r5 .. rr ... ,-tin•.J th• 
spP ·i!irat ion whlc~ usprs n.-.,.t tn act:-tlOWl'll''cl.llte in .ln 

arpt lc..J'. iun. 

iiitith l"\J~tf)t9 r·rnqr-ltft'I thllPt_. is 1ll\ldl/'J thP 
('•"'S5i'1ility uf '!U•-h chAlnQi?S h•inq SPPn t•}' u~PrS "~ 

h.t\:inq Al hi·Jh.-r fir lor lty th.tn vlth a P"'"k.1•.J'""'' 
solution. if •Jnly t.-ec.l11511P th• l.:ustom pr~c;r.1~ is 
St•p1o0sE"ct to lll~t··h all th•ir n ..... 1 ... 

This Pfl"·"'i,-.ti\dltP5 th@' b-l1L· •ilf(Prfl'n,-@'!; t•f'lW~f'n 

thl' t'iJ•>. 7h<' l'"''k"q ... i .>ppl 1c .. t l"n is """I lat">ll' off 
the 5hetf. is O•':'>ron.tlly f,lirl;· well de bu9qt>d ar .• ~ 

ustJillly cost •f!e~ti~•. 

1• \iiill. h···•rvill'r, r"rrl;· ,-,.,vPr .til thP it'S['P··ts 

n( .11 u~er • ~ ai.pl i•".lt inn,. nPe<ls: t hP well knn't.n 
AO:)~; rul,. w\ 11 rHHlft..ti lt Ar-ply ln 5•J•·h rA.<11P~. 

Tt,p. t·P~p· ·k,. nis t '•m p.t··kAq:• ,-.n r h.- ot h_.r h.tnii. 

•"'1n t'e -s,1eciflcally t.lilore•t to m#f't th• use-r ·s _.x.t1·t 
re(tHirt!ments. ta;t this ts nr,r•Ally .t•~hiev.tldP nnly 
at "' hir~h C(\Sf. ovPr th~ r!Pv.-lt':"5·m~nt time •;yL-lf'. Anci 
with 11 tit>,lt"n•t_.n,·;• on th~ us~rs knnvinq e•""' ly whttt 

th.-y wttnl (rnc" the df1pli,·11tlon "'t thP tiJne ot 
<1151 ... cifyinq pPrlu1ps twjJ ye,.us ln ,1•h•.t.n·· ... fJf 

<il'l l""'Y· 

It l~ I ft"J\/l10-; Su··h "'• this \lhld1 olr.- 1•rr>fl'l(1f in•J 
"°"'P""i .. s lt) 1e•k th• c:,...prflff'lSfl> ~.et•f"rn ,,,,, k..t•JP•t 
An•t t~e~pok ... .tp~1l\c-,.tlons thAt fourth qtwn.-1.ttinn 
litll'JllA1IP• .. n,f .t .. 1.1 hASfl' •nqln.-s o(f_.I. (t:•t r.t1·tp.t 

fr<"" ~·ompul•r w .... ~~y. 71 SPpl .. Olh•r l'lfl'll 

RP1.P.trrhPrS .tt f"'llurfthl" tl11\..,~r1\ty AtP 
r1-v.-1optn1j th• I( .. ,"''' rrotornl Y.Jffpn,loo f,,, 
tnt..,rn.u il"ln4l f'hAr.trt.-r $•ts to ~n,.1,1 ... 

i9tt1l• l L•n'JU1tc'J'" 17o•p11t..-r tfAOSfllll~•l'"'"'· ~rrmit. "' 
,.n .. putl!r !lf1Uf•"• ,.,....,,.., th1t t r11ntl..ttfl'5 .t rr>ll'p·•t \ntl 

,..,,,·hln ... ·1 l>'11ft l1·11L1'r t••' fn"""t inti, A~r·11 in it 5 
s.,n'1inq w111P """ ,-,...nv.-rtt "'Si"'jl lnto th• ,..,,-\pl ... nt 
rntT11111t..,r 't ,_.wt fnrtR.tt in Its ,..,, . ..,lvlnq ~tfl', I• 
witi•ly .... ..,,., ln !tr,ftwAr~ t1 ... ~lqn••i to furwt Ion in 
1ttu It I v ... ,,,tnr r•nmi111t '"'I •nv I rnnt1tftnr !I. Th• pr •!t•nt 

ll•r,.lt n><l• v•>rk• ""II f-.r p;nqll•h ""''in" 11,.lt"-i 
f A'.lh lt)n f,,, or h..,r I "n'J•IAQ-.• ... ,. I 1 V tr 1tn1 l •t ~t1 into 

A~1:tt (nr"""'' h.;t viii not t1151pnrt 1-.in'}llA'J .. • wlth 

ttlff•r,.nt AlphAh•I •. Th• ••t•n•l'>f' vi I I A<i<i A 1.•V"' 
or 1·~t• h .. ~.-t1 ~nth• lnte~n,.tlon~I TrAna(Pr S1•1tA• 
""'twll? Ar'f"'~At•11nyrh,.rart•r S•t •hAt l• 
IS() '"'11•1•••'1. Thi• lnrl11'1•1 R1u1l,.n, H•hrew, 

.1115• .. o••• 11n"1 r:r••lr. Th• ~.,rtv11r• '1•tlrJn I• 
rurrently In tlr•ft fr>r• vlth • fln.111 tt•1lqn ••p<0r·1 .. t1 

l•}" A.1r:t•1~t l'J8'}_ Thi!!' "' ... " prc-.pr l~t.lr;· sn(tv.lr., vl 11 
h• aval l.tt1ole vith<'ut ,·h.tirq:• In I.. 11 .. ,nth" tol lowinq: 
!h- (ln.11 lz•-! ·haft. (F.'•tr .. ctP~i r,.. Odlt.'a c. 
.Jun., 1~8<i) 

VI I. <:ouNMIY AID'ORTS 

F:lP•"ttnnl•"<ll ls nnP of thP (A"'lll•"'llt tirowtnq 
if.,iu~r r l•s in th.- 20th c·f>ntury. WhethPr nn l<tn·t. 
.1lr •"'' '!lte.1. •ll!c·troni,·s nnv play:s .t •<tj•H r«,le> In 
11ear ly ~·~·,.r·{ t15~1:-t '"'f our 1 lv•s. C'rulsi 0 trr lnt,J th~ 
l""f"''rt.1t1•_-., ,·,f thf' Plf'··tronies in•l11s;try in thti?" 
5,· .. -in P1·nn • .,.lr tl~·.reh..,l'fll_.nt c•f the f"<'Unt r;·. t hiPi 

r .. '""·.:.,rru•.-nt nf 8.tnqlatfP~h em11h.15lztP1i this arPol an-1 
c!p.·J.uP-i it as .. •priority S~t"tor·. The r..o\if'fn""-"'"t 
h.t1 r~.tui·e-d cu'lt,•• 1ioty to 10 pt>r rent CJn l11t.11o(1rte.I 
~'-trt s .tnrl '-"W9Jl0nrnt~ ft>r .t~'S4!'•hl luq/&a.1!1ufactn1 inq of 
Pl,..,·trnnlcs q•YMI"- an<I thp •i••:tr•>nic!I suh~e-cror h.ts 
Ailsn t-..en pla.-:•tl in th• •f'rr• 1 lst •• vhi•_·h ~ans 
thdt ... ., r.·.ra.tl ap(lroval/~rrais~ion is r.-<tuire•! fnr 
Sfttt inq up o1n •l•ctrl'nics conf'."Prn if it is set up 
with it5 own f inancinq. 

£l•ct r·.,,nie qOl')t:fS 4'55 .. -.blefi: pro<llJ•·•d ln 
fl.1nql.t.jlf"sh ha•e a hr lqht ••p->rt pnt•nt ial f<'r 
<lf'v~lopeti WiP-ste-rn cr..,untrliPs. S~ Ran9lad•sh 
n)ftlp.tni•s Ar• al re-.tdy •;cport ln'I •le•·tronlc it••s 
<111H·h as J>CPs. Vt'"P!. v.- ... R,. ! lqht di~rs an<I 
11..-tenn.ts. T·' st i•ulcJt• ••~)(\rt. the Go;rprn•ft'nt has 
tf.pj-lrlP<t to ··nnsi,t•r th• •l•rtroni•:s inrtustry •s 
.-x~'rt nri~nterl tn provlrl£ it vlth inc•ntlvps anJ 
f.J,-i lit iPs al l~1vl!'ti other ••ll<Jrt ing hosines:!. 
.1SS11minq 'SO ~r cPnt of th• pro<tuo:-ts .tr"' exporte-•1. 

Thi" av.til.t.hlllty nf 11n ln,..XJ'Pn~ivP. trAinP•i 11nrl 
r.t~ily tr .. in.thle i .. t,...·uu fort·e l'•r•its inrlu5trl"'1 
prc-iu··t '''" Af " ,·omp.trAt lvf'ly I'"'"" C"'"I'. In vl.,w <:•t 
,. ~IAf°luAl ln.·r ... .1• ....... r l"'"'"' '"""'" In •.1ny thlrti 
worlci f"t•untrlrs. ~.tn(jlA•!rsh still offrrs r•latlvely 
ll'\w cr-,st S. 

A~v11n1·t-•Pnt in the flelri c-t Ple.t·tronlt:'S s1~\en,·~ 

11nrt t~c-hnt")l<HIY i!i a cnnt lnuous llf~)f'"PSS. For 
e•choln1.fP ttr.•I trar-~rer of this te,·hnol..-.'IY· th• 
l~l'·~·-ument V•."ln)fnfloS 1nlhl V•nlurf's in this s-•.:tor. 
fl_.«Pr.t ly th• <~·1Prn..-nl has !H)Pr.tl i2e1t \olnl 
V ... nturrp fll"'ll ir·y t"." ~11o-ti tl:R •·t~nt thA:t r1rO\P•·t~ 

c-nsllo'} up to Tk.100.00 "'ii Jinn (ff~$1.ll Mlllirn) 

A:n<t f,H..,lqn Pc111lty withi1l 4q 11rr <"Pllt vl 11 not 

rPqui.J~ fnrmrtl "'l'Pf(··.-,d "'"'' p1n'.'11t~:\ A pAc"k..t•Je (lf 
ln1:ent lv•s .tnii fd•·l l 1t iPS. 

Ar llfpo;rn1. "'"'JinP1•r in'} prrwt111•t ~ w.,rth 
ll~S 1 •ill lc.,n lltP 1f'115w•r I p,t. •:xpo1 ts V.t I 111,.,I .ti 

$"}0 fllill\nn "'eo to\11Jf'l4!'~t for 1?89 '>O. whi1·h is 
..,.,,~,·tp,f tn lnr·rP.t'!f' tn $100 llRl 1 l lr)o l'Y 11)?0 ?I. 

flpr•t1tnt ly An F.lf'r't rnnl1•5 rNnpl.-- in th_. ~Apit,1: 

f,h.tlrA w'" •~t Ahl lsh1!1I whl1·h Is f"fJ"ffl..-rt AS It 

"'' l..,•tnru• f'1r th• rAp\'1 ,,.,,.,,,,.n,·••..,nr of th" 
•ler·trt1nlf·!i lntiu,try in 1lAntJl11de!ih. (F.inrrtt~tP<i trom 
Af,11 N<">. l.'l~A9) 

A '1t1tv\1·• thAt ,.,.n r~ .. Ji '1•n°"'tn,U lon'9 of 
,..orr-nry h"'9 h••n d•v•lopet1 by th- !irl.-nre 
T~r·h"'d' .. tJY r•ntre of ,-,.rl•tnn flulver•lt·;. Thfl' fl11u\. 
nf 1·~""''" prlnl1 $1. $~ 10n<l $10 hllll with lf..,t"IAI 
r·M ... 1 th.tu '~""be r•11" hy • ~r .. nn•r. whlrh th•n 
~I'""~" !he ..,.,.,,..lnA! Ion In Pr•n"h An'1 '-r.9l l1h. Th" 
~yU•,. •h-.ul<i "'" ,,,_ '>,000 1>1 lntt C11nAttl•n•. Th• 



pn.·k .. t ~iZP•i •IPV(f""" vi l l 
hrqinnlnq 111t~r ln 1989. 

S.•;l.,nt!H. n "·•Y 198'l) 

t• .. prc>-oia.·f"·I t•\" llr;·~.-.-h 

( F.•t cAi··t iP•~ f roa th?.., 

l!UCO(W.'An .Keo-le C.-_nl ty 

CAD pr•_?'lr~r.-o1r'!_~~~~--~o_ ~'='.!~.t _y~s: ~nq;~~e!r 
sho_r ~a'.le 

T1, ,-.wr.t .. 1t "'t""'ltent ie1l 5hor' ViP r_:.t f"r:.r.;in•""""r~ -'"'• 
~·-iPn!'l°"t5 ~u:ill•"'·i tn ,h .. ·IP.,,t·1n ~r.·i r..1rrnr,,,·'!111i'" ,,( 
"JI.St clr1:,1lt!t. th~ (., .... .,._"ftls~lrJn .-.f ~t':.f' Eur.'1~·P.1n 

CctWaunit ie., is c.i·•inq to !ss11e rto&put_...r .1i•IP,t dPstq11 
v,1rk S!dl if'lon~ .. te~t ••tlll~Pnt,. Ar.d ~r1ftw~r~ l•\" 

-•Prnlfllli. 9rr.up• nf ~8 unl••prsltl,." .lnit P'':ft•···t'-ui.· 
collP•JP~ In 14 F.u..-ope.'ln nAt ions. In ,l•i·1it inn to the
equ:pmPnt. \lhi1·h "'"il. h• pr<X"ur-.-..-J ~-f"ntr:tlly. 11:.~m!">Pt:! 

"f the kerne-1 <JhHrp will ret"i'~\."P fun.tin9 to: tea•:~inq 

p')sts .1n.! for A<IVolni:-e<t trl'!ininq fnr :.-·:-rurer5. 
Another 6:! inst itutlo~s. ~esiq~.ttP·i a~ a~~nr1~te 

m•".':7.hPr.,., v: ! t ";i'-~ '1.'1::iptr.Pnt }It [~.-j.Jt-,,..! f.r ir"P"• .'lr.1 
.tll 118 l'-1rtl··lp.1nt_5 will t°'le q\\i.,:ar. :tr·.·.-~.,. 'o slll··,,n 

(Aunt:iry !!er•;l,:•s. Thp prnqrot~.P. 1 1 ro;1111o.·t~~-t tQ r~nst 

olt"-.•JUt Sl1.~ llhlllinn. ls eTr~,-tp-1 :o rt("•hle the 
nmr.t.pr 11f \"i.5I research•rs ar'1 en-.;in,..ers tr.11lnt•<l 

tiur ir.g the- nP:irt thre• ye.,r5. f~r: .r,·P: Ete1:~r_'JOil.:'~. 

.July l'l~'I) 

The k.t nt F.u COIJP,.n Suh mi.· r<-n ::; i 1 i .-rn 

Inlt\.iati•;:tt (.JF.!iSf),. a prrtqfJlllt'lr.~ t·) '1~·.rf'lop 

lnt~cu1ttft'1 L"lrcolt• ltnti ln•-rP,..~tt F.:•unpfl'"S :5h.,re 
In comrut•r rhip prnt'f11rt In~. h:•s f,H .. 11 ly St.lrte'1 
CpftrAt lt..'lOS. Th• ALO lnlt l1t~ ,.,, .. rh11s f'ttr 

in..,-.1.,,,..'!'I ~.-;5 Th.-..snn (Frar.cr;lr11lyl. f'hilil'"' 

(the H.?>fhe;lA11rlsJ. Sl•mens. F.;'!",-tr,......~e· h a:i'1 fl·,1··h 
(F-=!tl,.r.11 p ... , ·1hl le r)f Germ.ian;·). arvi rhr r11tr-h 

re5e'1rch ir·.1r lr,1te •1( Sr• . .JF:.:;r i, pltrt of .1 
C•'\ <\rrlin.1tP·i re!P.lr'='h proqr-'tltmt" ,.wamnng F.urnpP.tn 
t:-f1mpAoi~~ r,;tllf"'•i F.HfiF.VA. Thtt t:1·. •lthr'\11qh n•1t 

ln-;~•lVPtf ln F.flt•F.JIJ\, vl 11 fnn(J }C, p.,r •:•nt of the 
!ir~t st,.q~ r.f JF-:$$1 to "vol.., d•.J('li•: .. llor-. wlrh 
F.r~ pro1rAmm~"· Jf:S!jf .. lifts t<' lnrr ..... ~~ •&11.-t rr..n 
plthvr1;·5 r.n ioteqrat@'t'f rlrr:uits :"\Ir~!" .. th .. n tPn tl111e" 
thfl ~nrrPnt ien1lt·{· whllP lntr .. .1•lnq ,-hlp si7'!' tf") 

~00 !l'J rrvn, ·-nlT'p.1 re<i t 11 th• r1J r rent 200 "'1 """'- The 
numher n! .'fl/'>tnnry ~lelft.-r.ts an1i lnqlc til11ments per 

chip v.)111(1 .1lsn ln•:r~-''•· ":"he p1oqrAl'NR• qnAl 1,, tf> 

h" "t>I" to'"·'"" th• produ•ot~ AS "rnmr.-"<llty <"hips•. 
Thfl' JF.5SI rJ.tnnln9 'Jf"l1lp alms f<H mA\or F.urt1pP.1r1 

rhir opei~t i""' lt5 It f@'.tr!I that thP .JJ1p.tnP1t1. fnr 
P···)fl··""ic '"'·'"'''"~·or the us. (()r Sf?'c·urlry r•.1sons. 
c--r111l<t :strip ,·hip 5 .. les ti') P.urnp•- (F.•tracr@'d (rt"Mll< 
t~.,.,, !:dentl5t. I J111y 19~'>1 

(.r..,.)k for p_..n F.1uopP"n tr l-'l!i of J Mt.it .'5 

!!•dt,·hP."' <tlqit.11 tel•r:Oll'Y"1111l··Ait inns '.t@'rvir~ tn heqt;1 
ntH1I th.It A Mfl"VHAnrium of 1Jru1er,t.,nrilnr; h.'11 t'""'n 
sl(jr.r•t hy l C ··nunt r l~s 1tr.rl 17 teJpr•0""'9•1ni1· ... t Ion' 

opipr11tnr~ hftlnn1lnq: tn th• P.'urtJptt"" l 1A•tAl """ 
TP~Pf:nRWruinlr·At ll"')n!t r:onf•r•nt:'fl'. Th.- P.1Jrn,1•"n 
RroA'1h.t11·i lntPCCt)O~Pr·t ion Tr i,111l vl 11 fr,r"' .. n1'r·ktw)n.., 
n~twork that will ~upport pilot .1ppllr,..tln11 •.-rvi,-P'.t 
rlll!'VPlopetJ 11n<ler th11t CntMtl5slon of the P!'urnp•,1n 
ro"""unit lp'' ~A('~ (R••eAr<:h into ArtvAn<~eci 

l""o-11r>lr..rlon5 rnr F.urnp") proqr"""""· Still, vnrk 
on 11 p~n F.urnp•"" lnt•qr .. t•'1 5•r·1l•:"5 dlqit .. 1 
nf'twnrk i5 thrPe ye11c9 h•hlnti 91:h•<ful•. Althnuqh 
~1111 !lr"l• J~ON• h11ve t•••n la11n··h~~ l•• tl1• F•rl~rAl 
Rf'f1Uhl le of r:er"'Any """ rrAnce, """ tr 1 .. 1 !I .. ,. In 
proqr•5S in th• IJI(, R"lqi111a, lt"IY ""'1 th" 
N•tl••rl•n'1•. th,.r• IHI!' nn A•n'1 .. r'15 th"I •I Inv 
rllr•r.t ronnect !on• ~etw•en n•tvf'"lrk11. PlAn• S•t 
out hy th• r,,_lssinn or th• F.urnp•"n r,,_unit i•5 
in 1?86 •:ftl l•·l fr,r th• ·•tt I ·1 •Ip or tr .. nscoat in1tn1 .. 1 
ISON5 In t IM• tnr the S nql• l':urnpe"n H.rk•t hy 1992. 

)) 

Tn tP,t•·h th..lt q.-~al,. 5L~11.t.1r<t~ t:avr to..., he lu pl.11rp l•y 
th• end or this Y•IH - .. t•rqet that Is uni lltely to 
t-.. rPt. (Sotut.·~: Ele1..:t~~l!ll'~~· .July 1?9q) 

~urt'['e.ln_~~,11m~ss!<"11. ~. ·• l ~1~ ~1pc.f.tt! R'l' ftlr 
the 90~ 

Th~ EurnpP.ln r"ftWfti~1l,-n\ is e•p~ctr•i t, .... 1pprC\ve 
a nPv rappr.-.a, .. h to re5Parch an,i develnpea:ent in F.urop~ 
~ntn the 1990s. 

In June the R.-.5e.tr(·h ("OtNftl!l5lnne-r. 

Filil•i"" r.tn.-l•>lfi. made .t 9erles 0( prop.,5.11~ 
a!•e,t At wl•IPn,nq the r•s11t.trch t1-,plt-~ .tnd 
inpr<":-·o1l:1~ •Hqanl'Z.1t lnn. He suq"'~~te .. t tt:ree 111t~in 

suhjrict ar~.ts: so-1.-.1lle.t •r-erv1115lv4!'· tP:hnoloqi•s 
such JIS intCorrr..1t ion te•:hnolf'Jql•s and telet.XWDS; 
Pnvirr,r!Ment.tl .1nii enerq\" restaarch tn i1r1prf'lve the 
qu.1lity 1Jf lite. an.i i~prr.vinq r@'s:e1'rch facilities 
t'l rr~.tt~ ·a F.1ttl1re for re5P.1rcher"• .. 

Thf" ,.:r_··~ .ti111 l5 tn htl•Je a new fr.1m~•t')rk in 
pl.1,_·e :-.er0re th'!' f iv• ,..PAr rer• of rhe e•l:st lng 
str.w:tPr;;• Cll"l~ l')Ot In l'l':'ll. This \J.15 to prt>du•·p .t 

"qi l<llnq• pr·:qru~e. The FF ha5 5et lts<'it the 
tarqpr nf the en~ nt :he Fr~nch rre5l~e11~y to g~t 
a~r'!'P""ent on i...--.. ~h the f"'."oncept an.-t hudqet ff(",l'l th• 
tw~lvP p"rt·-,.r-,. (S,·.urr-'!; ~~!C~!_~~!t;~.~t!!~_!y .. 
19 J•ll v I '1~ 

F:SPRIT falls t? _!:'·~I_!__ IT ~Lld'! 

F:;Uni'P' S "H1~ t-t 11 i~)n r.-,untis 5terl inq F.~PPJT 
C-'1f:'lr•1t ir-.9 CP9Parr_·h prr,'Jf.111'millt has fat Je<i •0 CPVPrSP 

t!•" $'; hi 11 l·>n IT t rAde de:lclt with th .. 11$ "'"' 
J~pan ~r1~ i:1 k~y ~r•a:s F.urnr~ h~s sllp~e1 ~~en 

rur l her t<>h i ''"-

Th.,,sP ·"rP thP cr.n,·luslr·ns "">t a qlr-0my rep<)rt 
,.,_,,, the F:~;r?I-:" R•vl"w Poor.), which .. iso er It lcl%es 
th• WAY thP rP~e~rch prn]@cts hAiv- ~f"Pn orq~11ize.-t. 

ThP. rPp•·rt "-''IS 'h11t .tlthnuqh th4!' ov~rall 
F.:.irf')p~.1n tpr·hnr.tr.qy t,,,.~• h1'S i111prove'1,. •;.()I) •n<..·h o( 

the iloiYAnc .. e h.1s t-.een In nlt::"he ,11reAis vlth l lmited 
rnt1rnt l"l f•H future a1.trkl!'t e•ploitat Ion•. 

ThP r~p<'Hl alsf'l s.11y5 th~ F.urop~an posit ion in 
th~ f:•riphe-r..1IS lllAtkl!'t ls a "'"ttl!'r of seriou!I 
r.rmrern. Anti the posit Ion In alcroe1Pt:t ronies ls 
WP.tit'. P.11r<·p~·~ share of th• wor lff wliiP semic<>nriurt<>r 

"'"'k"t <lerl ine<l fr"'" I'; I''" .-.. nt in l?flO to "roun<i 
11 p_.r t:"Pnt ln l'lA7,. .1111! lt has nt)t sPrlou!ly 
r:h.tl l•nq'?d 115 rlnmlu.,nr·e in ;:.,,·kAqf' softw.1re. 

f:urr,pP CPprr•P11t5 .. tldrrf Of An .-~tl1n.11ter1 

$2,';00 bl 11 inn vm .d IT .,uket but nnly pro<lu<:ed 
I) per <"•nt of th" tol .. 1. 

Thi' '"fY>rt ·-rl! kl:re5 ""Pe··t• of F.!:PRIT '· 511•:h 
A! t hP VAY r.ont rar·t' w•r• ne-q:nt l .. ter1 ano1 th!!' ,,, .. ,.,. 
o( ('•,'Jmf'nt!t tn p11rt lr•lp .. nt!. ft l~ .iil!lo rt lt lr_"rll of 
th~ l1trq19 n11IM\P( or JUtrrnfH4 In ,r,lfte projer·t~ ... 
tr~n'1 It 5"'{5 I• r"l'""t"<l In F:SPRIT II "n.t qlvl''.O 
l"t1111P (,,, 1.:onj·~rn. HfJ fH'"')Pct !'l•1rlt1lrl hrtve Morr thAn 

5l11 MPn'lhf'r!i, lt say!I. 

P.::l'RIT I v,u <lnmln .. le<l by th" 5•> <"all•d bi'} 
12 firm• AF'J;, Rull. C"r;I':, 1r.1., GF'.r, Niv<lort, 
()flv•ttl, Phillps, Plf'1S•Y• Sl1Pm.,n5, !:tfll •n<i 
Tho,.,on vh i <:h qot h" If th• buclq"I .. n.t ! ook P" rt in 
70 Pf'' '"""' nf th• prn\.,ct•. r,,.,.11 lo •>f•<lii1111 
"r111qir i,.., '"""5 with less thAn 500 51 .. rri on tt•• 
oth,.r h4n<l took part In 6~ p<1r c•nt nf th• proj.,cts 
"n'1 nn I y qnt 14 p•r c•nt nf th• run'1 I n•J. 

l':SPRIT II, !hf' tollnv up, h"• •lr., .. '1y b•qun 
with A hu<i'l•t nr 2 hill Ion poun<is 5t•rlinq. "Th• 
""Y In vhl.-h F.SPRIT ll hA9 •vnlv•d tnvar'1•" 



5trouq_.r 1tppi l('"lt lon nrl•ntllt Inn ln·:• ... lvin•J tt-IPr~ to 

h•lp pull t•11..-hnolnqy thrntJqh lntn the 11'1.•rketplllJI,-,. l5 
A 1-h .. nq• ln thP r lqht tflteC"t \nn t'llt turth,_,r 
•vnl•1tlon 15 n@P•1P·1·. the- re(V>rt 5,tys. (S."Hlt•·e: 

~~'!!~r_ ~_el!:ltly. '> O.:tot>.r 1'18'l) 

Lei.ltilnq IT rP,.elllh~h 1tnrl lnf.lrrn.1t l0n cnmp<ln\e5 

h.l'Vf! jo l neci fore-es to set l n11•1st r y st and.t rd5 and 
lmrrove their prof•s~lC\n.•l l•aq: ... 

Th~ lnrorrnllt 'ori Surs1l ltn5 Crnup h.ts 10 •f'T'll•t"'r:t. 

ln1 .. ltac1lnq IOC. f\ataquest. [Jatapro and R·~tec. 

Th• qrnup•s fnrm .. tlon i~ ~n .. tte~pt to imprnve 
the 1~ .. qe and visibility of the ln~~stry And to set 
professlor.al star.'1,.rd• for analysl• and report liq. 

If the HS ronnect lon lfl·ltf!l'r Ltl lzes. It ls h("re<t 
to unify sta:nd.lrds 111r-rns5 P.lnnt'4!' ,.r.,., th• IJS. 

po~slhly with AilstrAl••h and South r: .. st A•l.• 
jolnlnq as veil. (Source• ~~P~!!!___~eekly. 
28 $epta~her 1989) 

The PrPsldent of France h<'5 given his 
endorseaDent to An amblt lnus rt')ftlputeor lzilt ion seherne 
for the n11tlnn's over•tretched llbr11ry network. 
Faced with the du11l problem or an overload.,.t 
Ill bl lothique n"t lon11le In Pllr ls · vhlr.h, with an 
e~tlm,.ted 12,COO,OOO books, Is runnlnq out of 
spA1•@ - ~nd A•• endemic s1,ortaq:@ of ha5lcs !uCh a,. 
books, P"rlodlc11ls an•J qualified staff In university 
l ibrar lP.s, the fr~nch Government ls t(') beqlr. 'ilork on 
the creation of• nev Library of Fran~e. 

F"r from just a physic" I hui ldinq, the proje.ct, 
est lm .. ted to cost up to $786 ml I I Ion, and •rhl'duleil 
for C<)lltplet Inn by 1995, vould lntr9rate the 
Iii bl lotheq111t n.tt Ion.tie Into " nat lonvide netvnrk of 
provincial 11nd university libraries, qlv!nq u•ers 
electronic acces9 to th• r•sources of the er1tlr~ 
c:>liection. 

The t;nvernmf"nt •s proposal calls for cnrnplete 
computer cu .. lnqulnq of the Blbllotheque nMionall''• 
~Qllectlon 111s w•ll a5 th• electronic consollrlat ion 
of the cataloques or "very provlncl"l and university 
llhrary In Prance - som1t 1.100 Institution• In all. 
Th .. ll•'tn .. 1 rnnl .. nt• or the lllhl lnthequ• nllt lon11I@ 
and other l lbrAr les • col l•,:t Ions w<>uld be scann•d nn 
to optical disks. 

1Jltl1Mt2ly, "u•Pr 11nywher1t In Fr,.nce shoul•I he 
at>le tn lr.('at• de•lred m.H1trl11l 1'1 any cc.lien Ion 
lnr-lu.-!ed In the c"tal•,-1ue network and hiove ,.,.ce•s to 
Rlbl lotheque nAt Ion,. I• 011lterl.1ls by cOfl'puter. 
ll'1•!1tlnn11l hlr~h t•rhnolnqy help Is pr0mlse.1 tor 
l>lbl lophl !es wh0 prefer to visit the n•v Lib• ~ry .,( 
Frilfl("lt ln pPrSt"'.nJ r.urrent pl11ns <:Ill i ror spttrl .. l 
rnt)of')t9 tr> fetch Arni te•h•lve tv'><>k• c111 de"'nnrl. 
(5011rce1 Tl"'ti· I ""Y 1989) 

O...OCul le Republ le; or Ger-.ny 

Mlcroeiec;:tryn\c• pro<JranoM 

Mlr·rnelP("t r()nl<"t In p.trt l.-11T .. , I• <Jltf t lnrr '"'' 
Att1tnt.lon, .. , vltnttss1t'1 Ly t,..t. r~"v11rnffttar1t •'""'"rkln<J 

ahout $7.li hill Inn (r•r thl• ln'111u1y r>ver the I'""' 
••v•r"I yflAr•. Undftr ll»nerkar'~ dlr1tt·tlv••· th" 
p .. r1y·• r:entr"I co..,,.ltt•e d•rl.te<t In 1?71> ''' l1111n.-h 
"mA9!11V" 11tlr.r()•l4ctrl"'linlc• r••w .. rrh Anti t11t•1•lr,fuR,.nt 
pr'"HJf"IM'ltt. Althouq~ the reaulta of the ~rn1ntry'!I 
effnrt• do not OIAtrh thn•" n( th• W••I, they "r" 

lmprP99lv.-. pA1rt l1 .. ul.1r ly t,,., . .,\J~t• thP n.,t \,..,,,, h1t5 1H' 

111·-··•99 to lI!'i nr J"pAnP,. .. t~(·huf)l•u1·;. Tttst tr..,·lnq 
tn ~ts 5u···- .. 99 JU'!' It h:,nH:1~ nf .,r,.r l"'"'"'"··~s: 

I Mf"ilt dyr: .. ~lc r.,n.l.-.!11 .1• •.'"P59 ft\Pll'W"lf lP~ ·1~i11q 

1.0 um t'MnS. l6 hlt m\1"f("l1'f"'4"e~5nr"I ruonlnq 
2 mill ton instr11cti,H1S/5. Jln,i q.1tp cur.•y~ with l1p 

tn 100.000 tr1n5l5tnr fttnt..-tlons. Su··h pr.1tit11. .. ·t'!t 
rlernr n'.':t r11:te the lnf"!,19t r\•" 5 enqlneer ln•J knnv hov ~wi 
hint lH ~he count ry"s te•-hnnlru1·.r:-.ll 5t.•adinq lr. thP 
So-'l"t l:>\o._·. 

F.Jp,·t "mlc·" pr•"Hfu,·t lPn ls ·l•lnf' m.,1lrd;· ·'' 
St.'"te owntt-(! enterpr lses. so ._-,.1 le•i 1(11mt,ln ... tP. or 
,-nmb l ne ... e.1,..-h t:""C'!n•·ent r .lt l "'} .-.•n ai !pee if 1,- '.5P• .. ·t nr 
r:-<'trJn11n l ,-11t inns. pro..itu-t inn •r;u I pment • 1·nmp-,nent s. 

cnn5ntner. "'"'' :10 nn. ·' t·1p!c11J1l P•.t~1·le is th@" 
IJ(o:nt1ln.tt N.1-:-hrit:htenPlPktronik. which l11tft.p5 
virtu"ll-.,· all the r.-.ontr~··s a< .. -tlvltle5 in 
rnnw•h1nlr.1t lnn9 lntn .tn nrq.tnl-z.-.t ''"'" ,-,""'lmpr lsln•J 
18 prMuctlf')n centres J'lln.i ~ne rese.1rrh Institute. 

Am.,nq the h~<lv~&st c-intrlhutors tr, thP 

L"'unt ry"s ele··t rr-n'c~ nut put ls thP l<<,fl'l.t-.lnl't 
~,)t•ntron. The f'lresrlen b .. !le'1 cnmhlne Prn(ll0ys 
69.000 v.-.rkPr5 ln 71 prr .. 11.1·t Inn c-pnt rp5. on~ 
S("'lftv .. rp in~t ltut•, -tn 911:p • .,rt lmp·ort orq:tnl7..<lt lon. 
an•i a numhP'r '"lf supp.·,rt f .. t:"'llltle~. Sllie5 l.t"t yeAr 
c"me to $6.l Lill inn. 

~mnnq Rr-hl')trnn"5 tt')p JH•"l4:f,1ct5 15 a J: bit 
enqlr1eerlnq work statlnn. the kl840. R~p:e~~~tlnq 

d4!sl9ns on a ""'"ltnr in three dl.,.enslon•, It Is 
lnt@n·t~d for comput•r al.tei deslqn and m.lnuracturlnq, 
as we11 11s fnr 5l•ulat tnq e,_-,~1@• processes anrl 
solving 5cleotiflc lln<i technl•.:-al proble1n!I. For nnw. 
the 111.a.:hlnl! Is not for export. 

Th~ country's VPctk spot~. We5tern dnalysts "J4V• 

are lov produ,.tlvlty, slov transfer of pr..,.jucts from 
desiqn to f"hrlc"t Ion, and a qu,.l lly stand,.rd th'1t 
le.tve5 '"uc-h tn he de5lre 01. Rut thinqs are heqlnninq 
to ch.~nqP as top execut lves In ele,:tronlt·s rP.\I i%~ 
th"t "mo'le to wot Id lft.1t:rkets ls a must. The fir5l 
steps hJve ~lready heet• ta~en. Th~ inrl11stry h3s 
st r11clt ··o-oper .. t ive deal" with <.:OOlpanles In Greece 
anrl ~elqium ~n<i hl's ma~P !lr5t c0nta•:l5 with 
Sir.,.ens Ar., thP Svedlsh:'Swlss A~ea Rrovn lloverl 
group, and othe-r Western f:uro~t"-'"" comp.tnle5 itbo11t 
joint prn)e,.ts In thlrd cn•ant r les. (F.xtr .. cted f r<'m 
E_l~!='l•<:!_<!lo;~ •. July 19891 

r~eral Republic o! Gar-.ny 

!n~ernit~ QiHl«;·~~ l:11'.'I !i'Stttm rt."I>lace~ c~rcult 

l,xJ•LdS 

11 .. s ... uchprs at the University ,,f f\ulshur'] have 
de~eloped ~n Intern"! nptlc'1l bu• syste~ th"t 
rPpl"""' p1L•te-i rlrc.alt t~Mr.1~ tn •nahle f.toter 
r,pP<11t lon In co01pl1t• c 1 r.·u l try. The system 
t r.tn•mlt• npt 1r .. 1 sl9n.1" throuqh 11 thin (SPv"r"l 
01l l l lrnatr•s) 01et8l rl"d flat gl11•:1 plAte and thPn 
pkks up tho•e •l9n,.l• •hrouqh vln.-!nw!I. Thi! 
fft!'le .. r<'h4H5 fPPl 'J :;h\l /5 r\11t,. rAtP.• 11hr>0lft hfl 
(P1•lt1l~ wlth the new tet·t\nr,ln4y an~ they t~•llu~e 
th~t th~ tP< 0 ttr1olnqy l5 ~105~ t,l •:n~~ercLAl 
e•plr>ltAt l•>n. (l!vtr"•'!P.·I from Ele<.:t1onlc 
En')lne1tr In') Tl mes, 24 .July 1'1891 

former r 1v .. 1s jnln t_9 f<,rm .tl l l"11ct1 

Annr,11n,·1t"'Pnt'.'I of nnw str111ter1I" Alll,.n<·tts hflve 
t.p,;,-,mp tAlrl'I rn 11t lne tu P.urope'e Ale·~rronl1:s 

lnrtu"ltry. Jt11t the 10\nt v•nrure t•1ttv .. en !ll•mt•ns Ar. 
nt '41rn\r·h Anti the H.-it•u,hlta P.ltl'•~lrlc lrl'IU•trlal Co. 

or n ... ~ ... . 1 .. p .. n. 19 rlll•lng .... , .. , tt.lln .. few 
A'/Ptt1 nv1. ~•tt t n htt l '111n··hrr1 In iff•1 ,, ... , , th• 
ventur•' hrln<J'.'I tOfJ .. th•H rvn c1L•n!s """ torfftPr 
r\v,.I• ln the pA1,lv1t rn"'[-"H'""'• 11\Ark"t. AnA)y•ts 



PX~•IP',·t thP ,11 I i-lrh·~ tf' yit:?>l·i ~ fo>rffti.i.tt•tP •'•'!"!.(•~t ttu:

nn w··:: l,! m.1rk~ts !<JC .1 hro.~rf r.11q~ uf d~·1ict>"'. 

,.hl!!1' df>.tl rti'Jt":S si .. rr..11n'S .,.-.-... s~ l !hr 

M.tt~u~hit.1'5 m.1nur.,.·t11r irht kn.,w h•·.:, i..-h:.·l1, tl.111·.: 
.... lth th~ Qr("-.\tf"r p,-,,u ..... m~P' l)f , ... ,it ... sh11ui.i 

tr lrtSLlte to l•.lW\":" nr~r.ltill<.J C'l'l!.S. 

ThP .111 i."tr""•"'• Pf' t·e t•.l"h"i in M11ni1·h. (·~n·:1.!t•'.; 

H.1ts~1shi•.1 wirn .1 F.ur<~pe.111 bt11 .11_·!.?:t•.\i r .. r it~ 

c-•·,mp.,a.•i:t~ .1,·t i<Jit i~""'- S11··h .-l h.1·: .. 1n"li:t.-. th.• 
r:l:rnr•"'.111 ("1•1ntn11r:l~y l~ ·.-tt 11! ln th·• i ir;ht ··f th ... 

p.1t~:1t 1.tlI·; hl'Jht>r t1"rriPr1 to .J.1, .. 111t>-;p irr"i••'lr•~ th.n 
t..n:rl•i •"':Tl.Pf'ZP wt:rn F.'Urf"l(•t.?'~ ~ i11·1i.•• r..1r~P~ t .... ,-.-rn,·~ t 

re.tl it;· hJ t'1·•:. Py 11!lw1 ··---·r.-t·•'fH•nt'! ~"·'·· in 
F.urcri.>. H.\t!ushit.1 wili ~lc;n mt•Pr l, .. .,,l C•Hct1J•11t 

;er;uirt.'"me:;ts f•)r t!i.e e.p11•·m~nt lr as5t•rnhies in 
"h~ F.i'". 

~i"':th .. n~ wi l i ::1:•lPrt.11oi:t• thµ ~"! d "l"'::t11r•• with 
p.l!,lt"lt1"1hit,1 FJ...,.·trrir1i" f_"nmp•.r:Prit"' ··;,_, '._.~,.--.:1•; 11:..rnf••t 

"l••h~i1!l.1r·; (1f H.1t'·"hitt'l F:l,.,·tri··. ThP 1ww t irm. tn 
hP •.·.l Ill" i 5 l Ptn+•n., ~~lt .,t1sh it,, t-o,··~T·''llPnt ~ r;rr.t•lt :Hr· 

fr>r !ih•.rt rn11st :i:t ill q.:-t th•• T-· _l .. 1~,,ri frnrn tht" 

GPrl'Tl.\n r.lt t• ... l nr~ ~(:f!' in w~='t_ Prr l in. {f-:vt r,t•:tP.i 
from ~!t>St r_r,~1lr.;~, A.u·p1st 1r.::~rJ} 

!nc:lia 

[n·ll-1 "\r:•I th•~ f.rwtP.t rrrd 11: .:!re t·~ f~Hm .t 

j0i:'t vent hr~ th.lt w1rl IP.t•t tr, thP prnf:1··t inn ':f 

lO,:inO pPr"lr-:11.tl ~n:-:.rHters .'ln-i 2:~.ono '•rtntrr5 .J •;e.1r 
ln T.t'.1h!(l",1t. rr~:~n. 

A H"':-r .. 1r,1n 1 lt1m .~f !lrviPr,L11.c1inq h"t~ .1lrP.l·~'/ hPJ>n 

!il'Jnr--1 h;• 1r~b.1 fo111 ·f ifif!'r 1-·~rp•·r.1' inn ( I1zrll1) ;.t"1 .• 

And 1he 11'.;:";H :,~r111e ,·,,mmitt~P f•'r •~(•mr.ut~r ~;y"Jt ... m._ 
cH1•l lnf·>r;•qt i··"I. 

ThP tnt-'I ~r11"'-; n! thP jri~nt 'JPJltore iri fhP 

!ir.,t fi~P yr~r~ ~rf' Pn~i~-1qe~ ~t Apprr,~i~At~ly 

l.'>Jn :ni1ltr,n '"l"'t ... , -lnrl will e.1rr . .:.n "S'~r.1rl1q 

rr .. rit 1.f r1h(11Jl F;O milli'Hl r11r1or~ ... ,.,_.r1rii1~.; ~·l 

~1(\T}[(.'~~. 

ThP ''''-'P'it.-.·I prpdty <'l{iilAi. r,( 4n miili•.n 
rupP':~ i, PA{·t···t.Prf tr) t.f' in•·rP'1!tf"•t '.JP"v'J"·O f"")lt! tr1 

/An mi ill· ri rt1,1PP1 ln tho (.,rm 0! ·~'·-1l·!·•;o.-i, "n't 
ret.1 in"-1 prnf i I" ,-,•1er ;t pPr lr,,J n( f lvt" 'jfl-'f 1. 

(Jr1rl.-.r tlif" i• lnt ,,,..fl,IJrP, fl"1l1.1 n,..,., iflPr WiiJ 

f!Jrni1h ''n:Tlple'P kn•)W hnw ;tnrl tft•·hnlr:"I ,.IJ!!1i"1trlfl•'t> 

.15 w~1 l ... ~ trr\L1 Sr.v!Pt evpPrt"I in rnrti.t ,\1111 lr. 
T~~hkPnt. 11'1h.1 w\11 .. 11r, .'15,.iqn lt~ tpr·tin\1~.\1 

~Xprrt!I tr1 thP )rdnt VPOt1JCP fnr th1Jt initl.\: f•Prl1d 
0( twr1 t~1 thff'P y~ .. r~ t•1 ~11,•PfVilP 'llT-'")t1tn [\lfil1i~HJ nf 

thr pl.1nt t1n•I tn .t-·htp•;e the l.Ar1p•IP·J ,., .. p,•11:itle'l, 

'.'lnrT\e r nd I .\n fllJ•W"J(l..\fle r... r Ppnr' .,,, . 

Thi" vPnti:rP w111 t)P tt1_. f\r"lt 11rr•i•···I <1f it'I 
5tl11<J ln thf:" ~.1vlet llrd11n f1,r ''fll"\J•Ht.-r~ .1"rl 511l11tPf1 

'''", wl 11 pAve t lip 'wl/t'f fnr rur' ht~r •'() ''I ~·rAt Inn 1.11 th 
thP :";ovlet Un1,ir1. (~<.1urf·e: f:.lt-•.tronlr:! Weekl;·, 
21 ~eptemt,~r l'lA9) 

Ireland 

n~vrlroprnPnt W•1rll: '"' thP NJI' J,,,. ... t rn .. t lt11tp fqr 

lllqtu~·r f.fl111:c'lt ion in l.lm1tr 1,·k, [rftlAnrl. hA~ r~~11ltprJ 

in ~n ""I""' 9y9tpm (<>r ASW l llhn<jf~l>hy. 

Th~ p;q,prt ~y1tPm l!I (J"lff lr·11J.\rl•1 A~ • .i lr·.ttolP 

ff'H pr<H'P.••inrJ A~Jr w .. r,.11 th"t r,.r~11lre rttffPrP.nt 
Pll'(¥'>!11Hft .11r1r1 rJp•;plopmPnt pro, . .,,, t lm•:t. 

f'e.Hnre~ iu.·t.tdt• lhiP .tt•illty t\' provi1!ta 
.ietiti lt•.i i11!\•r:n..1t h'n ou .tl l asper:-ts ot prc• ... ·ip.sse5 af't1! 
Pq•rir-rr.• .. nt; thl-; i~ ..,tor~.~ in hPlp fit..-.-.. A 

·n•"';t•1 t••h1k"' fi lP i.., prn'-.lide-•i f.~r ev .. r;o "P••r.tlflr. 

T!u> pr.i•1t.t!'f\f'nP npPr.ltt>-, thrr)t1']h .1: (~1)mhin.1t ic)n ,-.f 

\"t .. rt i 0 tl .1rd h"r iZ:tmt.\t 1~111 l lfo\ln m~nu~; .1 U5Pt can 
··h 1 h;-f~ t•~ t•11t•1 r .1 L1L···r~t.-r'i n."ltt-t~i.-.k Ptiit in'"l "'"""'i•• 
1""\f ,\ pr01·t>.,'5 ,...,.....,.,.,._ ,J. b, tn.1.,·hinP .1r..t c•l••""r ttnr rt1t,t 

l~ ->l·":-tPrl in .1 •iyo.tmi.- r~-11L1 r .. 1'!e ,tn•1 15 '\ii'!\111.Ht••I hy 
f i11 1 tinq: •Ill nt•t imum 1l'!"il•p1mt•nr. 

iri thP ptr,.·.,>.,~ fTl-••lf"', th£t J'f•hJfot"T'JfU\ ,-,ttPt'll tn 

t ht- n1o••_~.t~ •"It t hr PP t i'PP!'J c·f u-,e-r ! : t P.cJ i nnPr ! "'ho 
·-·~n ,,,-,_·p-,s .tpt.1i. le;1 '1~:-;rr \pt i 0-...ns ,-.t .,,,ft•r tHo,·es5ir11 

fnr ! t.-'li,dt.'.J• srP•.:i.tl i!it S \ila•1 C.tn 1·h~1-k Pll W'Hk· \n~ 

t·''"ift""i' (thl5 i~ the Pxrert ,.uJvi~nr·{ functicn nf 

tt.r pr•1"}c,1mm~} • .lrari "i•::•("fVi.,r-rs .1n.1 eri•;iroPPt'i who 

'~'-"~·! tu ... lp in npt il"'oizinq .1: pro1·e<115 run. Tht_> 
i11fr•rm.H i•'fl in the 1f<ttit t ... ,, .. i5 .1v~iJ.lh?t.:" for 

.·n l :1w 1:•Ju-111llat inn. (PPJ'r lnte•i wi•h r·i:-rmi!'J5i•'lt~ 

fr,,:'T' !':~~1;.i,·,.1 .. ~.,.·t •. r tr.~e~~~t!~u·!~ H._l•]a:in1•, 

.Yul·; t·1R9. t"r.p·.:r i'J?it l'l~7 t.y t",du1er~ f·uhl ishin'J 
f"o .• r ..... , l'!.llr'e!!, tl. USA} 

Jap.tn 

M'fk-:-r' f-.f {'>)flor·tr•,1ni•~ r_-,·mprmr-r:t'i fc)r 

~e!"'li·' n.-i11,-t,1r"I h.:\• .. ·r ~i.11·P·I ,,u "'JTPPmPnt with F.F.C 

<Jff 11:l<1Jls rira ,1 f ilfP•I iu !· e !'H fhe '.'\,,le et thr!ir 

··hi r~ ! JI ,..II r' '''t" ( f)f 'hq next: t i ·:p 'JP" f c,. Thi~ 
-'<Jl~PIN!Ot h.t~ t<_, t.e 5.ln.-r ioned h·; Rr11!lsel!, whi•:h 
:sh·-Jnl(I n•1l ··.111~" .111;• pr•1tdem .t~ rhe .Jctp.-tn~se 

.,,.,_."'pte-i <tl l the prnpr·~P(J r.~,.vtlt inn5_ The J 1r1·H•~~f\ 

rntf\1·.H1iP!I in•:·--d!Jtlo•i ln th-.- !'li:fnin11 ,,f this "'Jrl?'.-m<t'!'r.t 
w~rr Uifit··~,i, Tfl"hlt,.1. PH·~r" .tnrt th~ l-'J··\llf'.'5t"" 

"'1t11i•ti.,ry t)! Te'lC_.5 Jn5t r11tN:r1t5. ThP"/ h.,•.:e h-:-P.n 
1•~11 !rq tt1f"tr d'{n.l~l.· rrP.tnr)l'i r:nm~ .. ,,-.ent~ f•>:' .. ~ l~r\St 

A '"i ~1P[ r·Pnf .1t...-,·;~ thrir C•1""'l ··ri("e. (fo:xlr-\o·teri 
fr')~ [.e H'1nde, 21 A11111"1t 19Rrl) 

rn .J.11p.111. W~,f"re 1_"r1rr-p•ltPr .1J~!t•lfl5 h .. ve 

hl'Jf·~rl•·.tl1'; t1PP11 rl~1ir~nf"'1I tn LP inr·r,mp,tf itil~, thP 
,.,)n•·Prt r.t '·i ~r1 .,,~tem"I l' 1t l 11 v.~ry ,,..11.·h -11n ,,,.,.11 
qq~•p i''n. Tt'\P pPr'Jt11'.1 l·..1t"'nP:5:5 of t t P f'1·, hr>WPIJ("r. h.ts 
f.-1r•·r.t ttu• i~I.u .. i no'lf lr.n trl t.t~r ol f·p,h Jr>t1K ,\t 

.'1•1ftw.tr~ ,t11·J r1·n1·••11,,..t 'hP \liL·llA ''(·••n "IY"tf•"'m"I 

•111(•'.1t lr.·1 !or .J,t1~1nr-,,1 J~ ll"'Pr"I. 

(·(>ti11q fnr r,••r"l·Ht.\l ,·,.,'flilltPr!'I frr,m tht>ir VPn•lf•f 

nf ··h·oir·t-, NE•", l-''•.\Jl"'JP ll'i~r~ !1'>"111 fn:irul thdl 
1nffw,HP f,,, thPir 11.w rn-i rn.t•·tdnr:i w.l'. ln 1hn1t 

s 111•ply. M·11rnver. tt11?' p.11·k.t·-JP!t th.ll 1 •• u•rP. t'lv,tiltthlr 
j111t riirl ,,.,t d > whitot t hr;· WP.rP 511f•l'r•"J•••! I,, .t.,_ Aud 

··11'lf11m 11dt111MrP, thPy rll"I• !•".IPrt•rt, 'IJ.t~ "tirr•pl·; lr1r1 

rv1••'n!tl•1p tr1 t•e .1 •,.ri,\tdP A.ltPrnAt •vP, ll'>pi11•J to 

.ti IPVLHP 'hl1 ~nftw-1re ,., i!tl1, ...-hl,·h h.,r1 .. prPrld 

thrr,1HJhnur I hf' ent I rP tr; ~l1f"1·t rum, .J.1p.tn' ~ Mtnl~t ry 

r.( lnf Pfn .. t '(Jn.ti Tr,, .. ,,. 4 f11rf11'1t r•1 (MtTl) l.111n··lwr1 

fhP ~"ftwAre f111f11:ott r l.11 f;nner1tl \:i,.,t lri11 -'nrf 
H.\ lot P1Lt1H."ft A',,~ ( ~ rr.HA) ,J, (J Jer:t l n I ?R"i. 

Wnrklnq with HJTJ '"' thi• rivr Y"~'• 
$11~ mill Inn IV2C, hlllkn) p((nrt to •t,.•n<1•hrn 
.J .. prln"• 'Joftw.-.re lnrlu•t ry ,.,,. 111 l th1t m.1 )qr .ll'IJMnr-1p 
1;. ve11r111r:J Anr1 nf fnrelqn ln•;e,tor! in1·l1111l1lfJ AT4T 

IJNJX l'Ar·trtr., o .. tA. f;1tn&rAI rorp •• hi<Jlt..tl P.4"111lpmPnt 

f~nrp., N4'R f"rdp., NHHHl flnl9y9, Oi loJPt' i t111r1 

Ynk.aicJ.tWA llPwl,.tt flA1·1uut1. AT•T's Ji.trt.ir·lp..tr Ion Is 

p.-trt if"lllAr ly ~iqnlfl<:.tnt 11!1 on11t of :-;1r;HA'!I kffy qo'11s 
,, ''' ,.,P,.tf' llNll( h"""" nfttwnrks, !lqftw'1rP 

l lbr~r l-..1. rfpv..-lnJ.>fnP11I t(')(')ll Anti wn1k !9t.itt lnn• th"t 

r·An hP 11,Pf! tr, f'tftVPlnp .lppl l1·At lnn ~9 w.-1 J 14• !ly•tPrft 
'lo!tw.trft. Thtt 11r11to1 ly\nt..J ti'!'l l•f 11 th"t IJNIX 



de-vPlnprnent pLt.tf,Htn5 vtJl help e.1~t· th€- 11.'' ioln·5 

eventu.11 proqrAINT'ler 5hortaqe. 

Slrwe SIGMA i5 al I lp.1 wlth AT,T, it w.,, u.it 
surprlslnq th~t llNIX Systeir. v with L2 fl~r· 

enhA1nr_-~rne11t5 v.15 5t."'1~cte•1 A5 the devPl·)t1''tt>r 1 ' 

l;\nquAqe. McHk 5t.1tlons t'i.l5Pd or. SJl;HA "t.1ndtr.-i"' 

are h'?inq m-1111uf.v·ture•I by four J.1p.1ne-5e t.."l'tr.~1nie!'I: 

Fuji.tstJ Ltd .• HitaL·hl :.•ti.' NEC anc.I T.ltelshi. The 
v...--:.rk statlnn5 rurrently ~elnq pr<'<ittr'."Pd are t•Pinq 
•est~·I f1nct evf1lu.1tP•I at -lO user 5ltes. 

Hn5t Jitpflnese user5 11nr1 venrlnrs fpel U1.1t ct 

sln._.le UNIX 5tan·jartt would be ver·1 henef i•-icll. 
SLH14'.larc1l2at l0n in a q,;anerc11 '!Pnse j'nul.1 al50 heir 

the .JapanesP fuel !:><'th th<' Ir off shore pro<lurr Inn 
oper;at,01,s aod their hArd•.1re exp·Jrt C:it"'pa.lqn. 
(Rpprlnteci with per.-nlsslor. of DATAMATION' 
... 1q.12lnt>c, l '"·''JU5t 19e9, ""PY• i9hl t>y TE'•'h'ilt-i11 
Pttbl i~hinq C"omp:ln;·. a tlunn a11rf Rr~-1~t reet rnr:iJ._.,;~·1y. 

all rl1hts re•.,rve.J) 

!he_ ~therlands 

I\ proje•-t aime,I al Rnh,111cinq :sel ( 91:!f \,:len.-·y 
in aqr ir.1dtur.ll etnrl rural devPl0pmpnt with the u~P 
of Cl'• ROH~ h,.:s hePn 5tJt.rt~d hy the Jnform;tt inn tln.1 

no.~urnt:tnt.1t \('on [1epartmPnt of the R11;•al 1'rnpl1~:tl 

Institute In Am~tprd~m. the Netherl~nds. rn ROH 
e<1•drmPnl 15 h~ln1 in•t.tlled 11t 11 slt•s ln 
Plqht c.,11ntr lP:s in the r:.,rlbbe11n. th@' p .. ,_.1r1,~ a~1d 

Afr lea. 

Aldn'} w1th l''P ROH wl">r'c 9tat inns, a numher ("f 
d"t~ ba9P.5 ln cr1 ROH f,1rmAt ._,, l l tle ln!lliti le<l, 9 1J•_-h 

as A9rlcol~. prnd11rP<i t>y th" !Jn\ted !'ti1te5 
Dep~rtrnent of Aqriculture: '1n'1 the MAi'Ze GerrnplAsm 
~ank ':'It th~ Centro Internolr\.')nal dP Me lnrtlmi-?nto 1e 
H~lz y Trigo (CIHHYT). Al~o prn~lded will he ~n 
opertlt ion.ll kit. supp,•rt tn9 dPvi··~s tlnri t rainir"l· 
(10..:-ument 11eltvPry will 41l5C1 tie tlvailahl~. 

OthPr ~lm~ ~r the prnjP~t. ~~l~h w~~ 

C.Jnvni5!9ioned hy the Techn1rt1l Ct?ntre f(')r 
Aqrirultur-ll <1n·i RnrAl <:"o <'per.1til'in (<:"TF.) in the 
Netherlan.ls, ~re to st lmuli1tP ""cl lnlt iate th<' 
lnt r0'1uct iCln 0t r:-0mputer te,·hnoloqy In intorm.lJ!_ ic-,.1 
centr~5 lo these countrie5. (Source: ~~.l~ 

lle~_!!l~~er, I 1]) •. 111 l v 1989) 

Nat lo11~i r~9h Re~l!tPr t'lg~ri~ (tV:P) •~~<19 tt1e 
tllqeri~n 1;0rnp11ter rn.lrkPt, anti r:litlms t0 l:tP seein') 
r~ont lnued evpA.1lfi•)JL ThP c..omp-1ny sut•Pl le!i h.1r1w,trt>, 
"oftw.1r,. Anti ~r,1i.,lnr1 pro'}rt11mme5, ""Ith the h.1rclwilJrf! 
prnqrt11TJ'Tlf'J luclartinq thP. •Tower• 9prle1 fnr lnrlo~try. 

In mid l?Rl, llf'P pmpl,,ypd 119 rPople .... ,i h'<l 
16 suh!llrllAr'J (')l1ortlt ions. ft hAi~ 71 te,.tlnlcl~n,.. fn1 
servlre 11nrl in!lt etl 11't lon wrnk ar.r059 thtt cn11nt ry. 
tt ls thP. 01\lt r•nmpnter cr)mpnny which ls 1 lstPrl on 

the Nl9erl"n •lock exch,.119e. In 1987, lt ~~w n 
turn':>ver of 11.1ir" n mil I Ion. ll m"lnly suppl les 
the flr1~nclAl ~er:tnr, t0llnwed tiy qnvPrnmPnt 
lr.~titutlon9, hoslr,•!ts h0t1~P5 anti hotel~. Growth ~1 
.. 1,0 heln') sePn hy fnmmerclitl '!;r:l~ntl!lc Cotnputlnq 
tll9erla 1rr~). with 1ome •n per r•nt of prod11ctlon 
qolng tn the tinAnclal s•ctor. D~!" rrnresslng 
M~lr1tenAn~• 4 Ser~l~•s '9 -~pr~!l~nt~t lvp fnr t~M 

pro<lllt:"tS. A<:'r'r>r<tl11q tf) It m"rkP.t 9lll<I'/, sAlP1 of 
ht11r'1wc1r~ to 1?A7 .. "'1 IC)A9 hrour1ht " turno•Jer r,( 

tl.1lr~ 1~0 mllllr,n ~n<l Nalra 18,) mill I"" 
rP.~pe.:tlv•ly. S'lt tn rl!a,:h llftlr" JIS mllll<>n 
In l?R'l. 11 .. ,,i.,..,p hu•lnP•• ••IH"1ent1 unun,\ 
40 per t:"ent of totnl turnov•r. with l'l p11r r·Pr•t 

tr.r,·o11,;h ,·,·11"'-:d' lnq ~ .. r·.1i1·t1--.: Ar .. i tl1•" 

tr .t t 1. l '"'· 11'\Ai l nt l"n,"H-,_. ·''"' !I• ,ft v •rt-. 
: r<1l'T'l ,\,1!ierd~..l!hit!l. 1 Ai.·111"1t lQ~l'l) 

....,rvay 

rt:»._, l hr 111u.Jr~ 

( F11. ~ I .\~ - t ••· t 

Pr"t''t;·pe ~• 1 ~··•rn f•H a r~V·""''"t inrnry 
tP•·hri1\l11:rr t,, ri>piil1··11o h11~ t-.. , •• .,,.l.1nP~ •ill he 

~·1.lll"lhle l.\te nPxt ·;f?>.1r from,, U••?VP•Jl.tn ,.,,mp.in;·. " 
,!p·:(lJt>pm<Pnt whl··h ,-.-.,11111 !le~ ·-·~"'''ut~r~ c'lrouru! thP 
w.•r Id nn;ch ff'Mll.?' e.t1'i ly 1·oru1P\.:to?•L 

fi.oli.·hin St-rvf"'r &e1. hnrlln•;y in 0~1-· P't•Pr:ts to 
h.lve F.Cl, .1evi.:·e~ tn 5Prve the 51-.li.:thlc- cnhrr.:&nt 
intierL\•:"e (5·-~t) te.·hnr'li••·rt• wt~i··h i~ \Jl<iPly !\e•_~n ~1s 

th~ 51a···~55.,r t., ,-,irrPnt b.i<.·kr:l.-.n~ t~·-hnir111e5. S("I 
pPrf.·.rn-.9 t•e\'')m1 the i.imlt."ltii·n~ c-t tret.J\tinn~I 

h1r·kp1-'J\P~ -'P1•i ,-,Hl!fi~t"' -,( ll ~Pr ~P5 r'\f ll•'.-iP''!'I 1 in~P.l 

,.,,.,.,ft.Pr t·•t ,,..., C:l·;·te -JPr L~l pattt·1. 1nlvln•J 
p•:"'lr·''l"t lr•n rt~t.1-,.·5 pn.·•.11ntf'rPr! b;· !'ll11n.ll5 f-.r1 1·111 riprit 

h.t1-kI1! .·u1e5. 

~i11ll~ (•r.m;iutPr .lnrl H.-•wlP! r p,,,-k.tr<i .lre- wnrk in'] 

with (~-il~·hin to <IPvei·)P 5•."r ".'hips ar1r~ the ,_.,.rnp.~r·J 

e:cpt1<,-t5 pro.-lur.:t ''"' t>e "'n11i lahle ~,"/ II)?]. 

ThP. m;tln ,11" ·aut..t11e n( S('I i~ thilt it ;t} }(".~5 

m;tn.,. 115~r5 t0 r1•·,-p", the 5itr.lP infnrmolt i,....n at QnrP ir. 
rlrVJ ,-,r C.-Jmpl~X ~wltrh n .. t...-,rk!I. (5nurrp: 

El~c~-~~!1~·~' Wt?~tc:!'I• 6 Sf'r,~emt.er J')9Q) 

011rinq it5 eight ·;p,1r41 of ~xlsten··e. P.lkist.ttn'5 
H,.,t i()nitl lo5t itute ot F.lect lf•t'iC!I n~~ t.-lkPn steps to 
re3l l-:e the ro!e i• is r!JCrp,·t~.i tr pl11y in rPse.1rch 
i11nr1 cifll 1Jt-l•-rm.,,1t in el err rnr.\,·~ Th~ ln~t itotP h.ls 
t?5t ~hi ish~1i vPI l equippP1 l.•t .. -.,r;ttt-,r iP5 rtnd o;.i;lp•,rt 
ftlt:"ilttle'."1. C1Hl• urrrnt !•;. it h.:t5 <1ttr-H·t~d en'}ineers 

ttr1•i 5•~iPriti:!t5 '"')th 1111t.:iihle qoa:lifi:--Atlnns. It 
.1l~0 ht~ ~r"int~·\ it5 5rlf''i':" ist'."'. .1nr1 f'JnqinPPf~ in 
P-lki'.'.Jtln tlnri :~tHr1a.i ir •. 1:-e.\s 51Jiterl to it5 
re•111irP.nc-nts. It l5 tru~ th.lt the in?Jt itutfl' rlurin1 

itir; t."lrm.\t i1JP ;·e~r ... W')!"iterl 011 r.1thpr lnw tPchnolo11y 
proje-1:t-; but this W.!5 d~J~u~ [or tW•) •~:l50flS; it l..\r"k 

o! rnorfen1 test ,H1r1 11~veln~ur . .-.r;~ r•plipment an•i pl.,1pl•! 
to train lhP tre~h hlr,o•_L 

PrP<iPPt \y thl' ir."lt 1t1!~•· i! P1u1,1.-JP·l iu 'nmP- hl•Jh 
tp.-·hn-:iloJY pr0\'i"1·t5 rf r1.~tl\1nll irn,••HlrtJwe in fhf) 
.lr(".l~ r'lr mlrr.H .. lp···t rl')nir·-i, '1'{"1tPm'.'t r!e-1.-1.~pm~nt, 

i n'1t11t r i .1 l e I p;-1 rAn 1,-.,, rl i tJ t t "1 cnmn11;n i 1:.:tt (,·n~, 
r·c1mp11t/!rS .tnr1 iufr_rm.tt le~. ()e~~1~tr• ( inan1:icll i1ruf 
m<tnp"1wer .:·ln!:stralnt'!I, tbP. if"'"ltltntP. •:-an n(")W r1P~lrp1 

, "'"'""Ji l ex 11l tJ l t 111 cl r c11 l t !II • w l t h i t !J wp I 1 equ i pp•-·1 
l<thnr.11tnr \PS, thP Ml1·1or1er t rr:-:inl1 ~ (1ivl!'Jion 11 

c.tp.,hle (')( un••Prt.lkinfJ rniol"it11riz.1flnn o' 5'j3tPm 
level rJ~~\qn,, lnqll" rr'l~rr~lnn Clf rl\sr·rete rl~~iqn~ 
tn 'l"tp ~r r.1y m,v-.. rns, l·u;\r· mirdtl".17.lt lf1n c1n<1 1ip~\9n 

~n~ly'Jl!i. 11h;·s\c"l l11•;0•1t frH tr• r .. ~lf ,,~ .. t Ion, ff!~t 

prn<pAfT\lflflo qenPr-1t icJn ari J r,~mir-·Ha,J111·tr.r ft~undry 

it.terf1..-,.. TL~ ln~tlr·itr:• hds i11rt·;tdy cr.mpleteJ 
Stt1~iP~ r,n ~r·hotrky dlo~e '\1rf~CP5 An~ t1~~ 

f,1hr lr'Hr-1 !l~.rh dio<iP!J. 

Tht"" Hit·r·-·Plf'1:tron•1·5 nivl'tl• .. n ht' <teo,\q:1,t,•l .1 

dlgl! .. 1 cll~ler •:hip, which wa9 t<> he 11Sf!li to t r.lin 
LJ!Jf e1.<Jln~~r5 dlHl !>:0 ''~llt lSt!I ln tho deslcp1 Of 
(•omplPll ,·lr,•1J\t1. Hriwe•JPr, thP rn"ln rr ltt!r 1.1 fr,r 
thP 'JPln1·t lnn or thl5 chip W.11 tl,l"lt fh4t l'.tk15t.ln 

T1tlPl')rAph 11nrl 1'PIA.1hri"P. flo~.trtmAnt '"'P'Ht, thl~ r:·h1p 
frnrn !11f!'1nPn! In alqnlfl('1tnt r111J'",t1••r. Tht' ·H.llPr ('hip 
cte•l 1nP.tl hy thP ln!lt\t 1t1t will rvplt11re the lr+"'l•'Ht•.:rl 
l'hlp rt • ..t will r"l"l'."lt nllf• tt·lrd AO m11d1. Th4 r·h~,, ls 
onrler f4hr 1-:clt ~rrn Ahf'Ji1•1. 



!-"••r the fut11r.ao. the \n"t it·1t..- t .. "" t.-1~;·· \1q t• 
,, ··1~: l r ~ t hP: 

1\1ti1~.i I it 'i t,' pr•},.,,.,1 t•I(, •l.\r lnt ... :r ltt'.t·i 
1·! r,·,.t, ~ t>y the ~rid ,,f l';tf'4: 

c·'•'·''•ili!J t.-.. f.iat•rl•"'.ltP {m1..,1 pr•kfu··ti1H1} 
t'>ql.ll.ti ti-~ o11ld. 1tl'c...~ret1> trAn~i,tor5 l•r' I'l':J:; 

1·,,r.tt·ili?·,· t,· 11r:.Jprt,\ic:e i•rn..!t11·ti·'n ,,( 

i·f"t1•S r:·'.'I t.y i '1? l J 

.·.,p.1t•i I it;• t·• un•IPrt.lke prc'l4'tw·t in11 11! 

.~; t,l i:·.1t i•)fl 5pe•_·ific IC5 hy l~'l4. 

In th-.,, ~io.>l t nf i::•i'l"ltrl.'tl Pi•"•·tr•·111i. ~. t~i.?

i~!St !tut~ h.ts •i•"-.l'-}ne•i .1n•! de•.1elc'pt>d .\ 21) kW 
; ll"Jt_'"[ t <)f. Wh .... n -,•mpl .-t P•l th~ !1@1·0n1!.H y t-.tt '•'"Ci~~ 
will ~P 1·h:1rc_1Pd trirni.J4h 501.lr eel L5; [•"will thp;1 
h~ 1·.111'.J~:'~t>·I t1J thrl"'e ph115e A;·_ Tl'::s •ill h.n·p •,:pry 
H"l~r·1.11 .q.pl i1_·.tt i1.,n in r11r<tl el~1:t ri: ,.~t \,.in. Th.-
(H·•·fu,·t i~ ~'Pir. 0 1 h,'\nd:'::1',J ovpr to HNilf fnr i11~tail l11t lnn 
.i:n•! trl.,15 In fl.11111.·h\,totn. S••mt' timt> h.•ck a 

dt~r.1o-.n.,tr-ttinn m.-...t.-1 o! Jin ln'1ustrlo\1 ·ru1.tr.lll;ar ~"'"' 

,.,,:r.plPtP,J. Th~ cnntrollPr C<ln heo ,11iipte1i t•l 

.uJtorn.,te i1.tl11strlal rr•1f:e1'.'te5. Ft"a!'lt.il ir1; -;turiiP"I 

vf ar. appl ic;iat ion 5~1ec_·i!~i:· 1."'c•fl'l(·Ut~: ("',)1.tr·-l IPi 
S~··1;;ity Systl"r-. f<•r lar9~ i;1sttlll.1tto•.s ht\~ rtl$., 

bf"e-11 nri.J:~r t .1k en. 

Thrf'P YPi'lt ~ "10· thP !n5t itdtP rlt>•:el•·p*'."·t ... 
]~~ ltnQ. el"1:tr.,nl•:• telepr.'1ne p;1:,~h1n·1P (PARA). A 
pr1~tot11pca wlth 6 .S.0 l lne'J cllr· . .llclty wi1 115~.J in th'!' 
instltntP. Tne rlPslgn hl'IS sin(:-e un-iEtr<J<ine" nu"'t,Pr 

... 1t <:h.lP'fPS. PresPntly, thp prc1111-:-t \5 beinq 
5trerHJPhen.-•! An•i r!on~rreotatlon ls hP.~r:q f\:l.ll ize.1. 
\lihen cr,mplPtP·~, it wt l l be posslt--1~ tn rt..:lt ipl~x t•·,") 
:5U•'h ei.,-h,~nges. 

In t 11P ,,rP..l nf opt i:-"al flhrP r:-,;rrurni.•i··rtt i·•n~. a 
}"'4 t,lt i.1t .. ir.,t0ry prnt"'ltJ'PP llr>k 1 .. tiPin'] ttp<Jr,1-?.-..f 

to 14"f hl' ot·' i "i\l 1 in" thilt \Ill 1 r-~rf'j t .. ·,tt1 d~t~ 

r1n-f o;pf-··rh i'i1fPrti1lly thP. 11nk ... t~l be ithle to 
l'\ .. C,}fM'<'rifll~P. ltHJ ·;01,~e ~hilnnels. 

TP:·t".11\··~J l;• i'•t'J,1•1··~,1 n ... ,11ntr l~!' h.1•;p rle'.!t"l•'t••.,,,i 

ttr:•i 1r,t rr..!11r·p t ~11p~rrl,n.,p1Uers th~t: <"·>m{•lltP olt 

S!JpPr~i••-.•uls. tJcHm~J ly three f~1.:hniqdP5 tlrr 115t' t \n 

hlr~l· 1p•··~<i r:-r·IT\p11tpr5. Arh·r\nrP<i 1·r111nt r ~P' ~rP 'JP1 •; 

1Pi·1··t l~l{ tr) I r,.n1t~r thi!I tprhnfdf')IJ.I· Rnrt! iz\,, 

It..,,,.~. di rf !'·•:It IP!i, lt \Jl'I~ ·lp,·\dPrl tn r!P·.·,~lr·i• .1 

,-,.1Tp11tPr 1r,.hltP1t111ei w\th r1.lt,l\ll11I ~1r0•P,'."lln1. Tti~ 

mdn ld ... 1 Wr\1 tn trA1n II '1rr,·1p nf P11qln~tH5 -lnt1 

::tr·\...,,1.t l~t'.'t ar. h011"1r ln th.- r!Pl.Pl•,r'm"'"ot -:.( thi~ 

,,.,-lir1!1;1;••. r1r-"'dtp dltfl,·.ilt it>' ln thP f''"'·urPmPnt 
Pf !dfJh Sfi•'P't m\r•,.,,,--t,lp~ ,ian<i '."l'lph\~r ir",HP•t tpf\t 

f"''l'lii·<T\e11t hfl•'.'IJ'JP t>f th'l P'11h,.rc;•) (Jn thPi r fl->IJ .. ..,rt 
pl;H,...·l Ly ~11•~ ,1.t'J.l1u'r-1I r;n•:n~:ie:i, tt··, pr•))P•·t i'\ 

'1r':'1ft>1'1if.rl .\t t1 :"t.1tl~L1·;tr.ry f'-)1,·P. 

T 1 ·•··hip·;1• {•riro,·i"1\nn :tr•l bn' ~,.1 rff\•·ipn,··r 

('f.p/1'1\f-: thl"l 1ytPrrt W..\~ i•r'u·\111.d "'"'A ll'"'!l•4n ·tll'i 

f"'1ql11~ ... ,lc·1 lt"'\nl. u .. tn1IIP1'Af:1·A.~ "} P"'"k~qp~ th,. 

Si.1f P;t \1 r .1p,,hlo nf 'lfr,vl.-1in<1 "IPrvl '"1'"1 ) 1lr~ rr~.-tf ih'I 
p!pr·tH1nlr5 r·\r,·11lt~ f'Onr~pt,. ,·:1r1J)I lfl1"1.-1ni!ln"J, 

.,t,,t 1,· 1twt ri·1n.,mt.· r•ir··1dr r·~u.1t1·tpr '"'' lr·:i1 An.d;-i\1. 

It h:t! th11 ::t:lp-1tdl ity tor r11.1tt1 1i,imt"' t->:t1°'"' (rir 

, . .,mp<•n•'r1t'.'I t1,t~ 1'11r1 net il41t!I. ThP r.'A(J 4J'1tPl'T'I 1 J1('.0: 

i\ pr"AIJ pr·n 1 -'i(twnr11 p:lr-k"rJ'!. 1''11" Lv·ll \ry <An hr 
1;'iP..1 (r•r prir.tp··l r!rt7ult hn.ltr! r11"!11,.-J'l1 f<"h~mAti1•' 

llH'I pr·n 11·1,..-,:it r--1111 hP rnlltf!•I t p t 111• ~·Pf• '" .t t Pr, 
'1h1>t0{1int~''r An<I tu· <irlllinq. Jt r,\q tH, &x51iln<i11rf 

for f-('}\ t e:ot r l nra. 

A1 r'r' w0rlir ,.rr.·pe:i11Pf1 pl.i1n1 'wlPffl mvt,.. tf1 

f:'!"f,,t11i .. h Afl Y.IP•tr111.l1:t fnt1u~tr1P!'I "'''"""'''(HI 
,._.,..1;t r~ {F.fl>(·). ThA r;,..1vernmPnt. hi'I~ 111 lnrA "''(H<l'Jf>.J 

thA' ;1r''P'"·'"l. '-Hlf' wi) 1 rf\nvttrt l~t.,,.H1ttnr·1 

protntypfl!'I intn 'tro1l11··t ton protf')typP" wlth r"f•mplr·t~ 

l' 

d,,,·111P1.,:a"'-'' l .. n. t' l11.! .1 .... trk~! f<1r 't~,, ;•r ... f.t,·!" .\n t 

\H1·!Prt.1i...- llmit.:a1! ••rc1o!·11·ti. cl ~r r•~•;111rP!. P wlll 

l·P .ln l11t~rf.1··"' vlth •t: .. ,.! .... tr .. rd.-1 ln!·:"ltrr·. whl··~: 

lt .ll1·" will pr • .,,.~~"'- A11.•th~r ir"(·••r!.,11t 1.-11,~,,.,.. i~ 

t•) P ... t.lt•l i!.h hi tP<'h t•·W·:'h~p"I lll l'."1~ lr-!.,~·.l•f tl"f• t 
thP I ir:P~ ,,( •ti.- .·.np~ in $ir1111;w•fP .11:! fi'·">~•'".\. Th<" 

G(•·1..:-r11m..,,nt h'' .1rrr,~.•.•pi t' l~ ;·r·~(""."•l ln rr 1n•·i(•l.:o. 
'rhi~ Wi\} hl'.tE' :'t rft,trkP,f Jr.("l.t•·f' c·n t hP I'f•·c)! ~ ... ~ ,,( 

thP eie1·trnr~i··~ lr·!tl!t?i" iro r.;lc1~'.l11. (F.xtr.,,·fp.~ 

r r~>"' AEiJ hn. l l QA·l) 

Svl t 21H land 

$witz.,.ri.1nt· .. l.Pi.'Hr.l'r' !:.\, tht'" ~iPl t"·'"'"'! 
r·:•mp.11~1·. h.1~ "itttrtt:.--! tt' (\rs•. ASI•" f.1·t.---..r;· in 'hP 
Sih·iet fl~?\nn. ThP $~mill in:. L•~··i11, .. r.1.J (.1,·ilit•1 

will !IOtJ~l bf;1' f~,i l·'•P·.i ti-; .l ~i:T\~ l.lr r·i<11n• in M·)~ .. r·W. 

I.:\5.\f[•lY 5.'!'j!. trie (•l.lr~t5. •ht,·h ~!lt!' .t..r·.t·IP'Tl'i • ~ 

5,-iPn•'P~1"'f tht>H:-;:,p..,ili .t·t:nird':jl':1'r. fltJ _. 'llp In 
thP tt$Sfi 0 1 p}pr·t rnnl·-s iwi11'\t ~)'. A.-, '•r 1 ltn·1 l 1 ' !h+'." 
,.( ... "'l .. H'-'i· ,, '"" ., •. '1,iP""J :)rr i1·! 11 .- .. ,,,- ... if"·i in t hr 
~plrlt_ •>! 1 Jl.l:~11n!I• th.1t 5l,:19i!lh 5.ti.P1 nf Pl•l~P!"T':Pnt 

f•l °iNP!tfitar1; 1·,1untr}e5 5tPm frtl'!t ir1.,f&:-1•1\Pe fp,·hn•l• J°r' 

.1nt1 h<lr<h•·.-,tt;>. u.,.,. with Swi'.'1 ht"IJ•. •· i'llpmf>n' 1·tt1 

t.e- indiv\d11.ll i:t>.i .-\a·1 ir·1 mt·!e t.i •·r f._-.r. (s.~ .. 11._·e: 
t;lt_:-1·t ro11i,_·~· A1?q11~t l·)~'l) 

Talvan 1 Province of Chin• 

The rnfttputt?r ir.·~·:~t~·; ~:..per ier· ... -~.t ~,r_-.wth 

.\i1iS ,\n<f 5111;.·ess 5lmult.1nt_",.•U1'ly in l'l•)~. T~lP 

1-ntwt ry pr0oi111-p,J 2') '1pr rent of th~ wnr l 1·5 

rrr5r)n<11l ,-omputer m;1rk~t .l!n1 Jr. P""r ,·pnf . .,( !fl"1 

~·r_ 1·n:np,,~ i hl P.'5. ff.--.w~"Jer, t hP in~ nr rr .. \t i .)f; i n.!1;st r 'I 
11rr1wt h rAtP w.t~ ,,, 10 ppr •'Pnt ,·,·.trp.1r .... i :.-. All r·" 
rpnt ln 19A7. 'Tnrpe (!f()hlP:"'!S ~.ftl,;11•~·t tni» c·,-.m,111tPr 

\ ndt1 .. t t j': '."l!t, >t t .l•J"'" • f <"PT t ·\\ti 1 t •r"15i• •1•r· r,P "t • 

,1.-lrt ln1l~rly 1>;n<tn-.f.,· [.lf\.l,\m ·•··· P11 tf't•lT\.,r', 

··hips (f1PAH~)1 rl5l11q ; •!•.:1r .-.,-;' ~= 111.t !l:h.,r;' 

"f•JlrP·-1.ltl•n• ,·.r the N.-...., T.~1w1c1poip Pj'·l1 tr. 

M•nrir.,j·turo?r~ h.1.i tn t··''J "l H r irri••!. m...rp t· 1 i'i'"Mr. 

in l'>"'q r-r.mi•·1?P•1 t(l l"•fl 1. A,,·,·,.r·li11 ~ • ') t hP T,1ipPi 

r,,f'!l(ilitPr A!;~q,·LH:r1r., the 1.1··1< ,,(}I i~l•"'Pl'"-,P l·t'A.H 

rn.,,~.ir"rt.;rPr 11 _. ·111rkit17 .~1·1·p·r· tr t rr.,,.,. ··.,·•~•· 

.,~·u•rP <ii5.1•i•.11nt.\1~ ln ~·11tn(:1 .. t itltr•n ·•ith ~··uf1, Y•r•"'-

f .. d ... 11- ,., ... ,,. n,1•,1 t .•• .-lllP'.'~'f••i wlth ,-)ft -iht•rf' 

"""•'JP~,,., th·1 J·t.ill,1pl:11"1, M.\! . .,., ... t.\. 1·:1-tll"lln·i ..\rHt 

•'h1t1"• ,1•·1·q1 lln•J to tlJ,-.. T.ollw.tn r···"·i''''Pr q,..;tr'I' r;r1·,·1i" 
r11 hPr pr·-·hl••rr.1 .,..,y t.P - .. 11,.~.t r.·,. 11. ,,, 1:qr1t••·! 

,·,·r1 .. >r,1.p ·,;t._;,.n. "f .• ,~ -,f '''" ''•IT'~.11tPr ,,. .. 1rkPr io; 
t·'1~1" I nu XT -'n f At' h\1~'1 1•lrH ~"1. tlT,l·; If) rrr '"f•nt 

.. ( {•(' Piif1flf t '! WPCP ~f) )AF. t•f\'ll•<i ,-), llP"1. T;i i••·lTJP"iP 

,., mf•lltrr flcm1 dr~ w••l I Pn! rP:11 h••1f in t-:•1r•)t1•• .lr~.f 

rP.=ll•t·,.· fnr tho~ 11nrJ1P P.111,-pP,lfl 'T',,H.,-f•t .-,( 1'•1/. (•h:r\,\ 

m1y i1roh.1tdy P~1tPr thf' T~l•·'""'"'"' p1,·!11rP -;uVi·i1·1in•1 
l~t,,111r ""'' t·· ,:\nr1 ,,r,vtu. t~. ln :"1AA. f,r) '1"r r·pnt r1f 
f'(., r,ql,J i.~ t hlnA ,.,,,.,p fror•' j",\iiJ,..n, Wld~~ 40 '1"'T 
··e-nt nt i• · '"•H1141 print••! f,,r _., ... rn.tlt• ln r'td11-t ,·,,mf• 

fr•'"' T,1i'-'""· (F.11tr .. ,·,p1i fr .rr. r·(~iT·i•11'••r ne~Atlor. 
I? .J.,,,P I 'lR'l J 

r-:,..m\1·1Jn,.,·H·tr,r fft.-tlc'fl'r,. .1\rn t11 .,uppiy ot '''"; c·,..nt 

,)f W·ltl•i .1Pr-'lt1nr! hy }')')} 1/1.1 !Ii.If ~11.1nt._ h1dlt fr)r " 

c ·mt.i11rr! :iol./ h\llt,..·n. M.vel ''l'~ ll1P. <Jn11 w-nul,J m.tkfl 

T-1iW-\TI thP N{), (<:hip ~nppt IPr ln ~t·~ wr.rbt, tiPh,nri 

.1~1·.u1, rho 11:. .. ,,,, l(··>r~-'t. 1/'.lt 'J mlr1 :'lR'l, T.t\Wrtfl hMt 
<>ril 'I 'Wf\ W.tf-.r f ~t1r lrAt l,,u p?.11nt ". t,11t t W'l r,t h111r 1 
t,P,.A'T'_. r,f,PtAtlr1n .. 1 ln thN ~,..-·nnrl h1lf ,...,,, l~AA Aorf 
,..,,) ,,fhf'r• wPr• .-i.rlrlflrl •n 1'10?. ov"°'r Tiu• nl'wt <'ouplP 

,~r 'IPAr!'t, 1111 A·1-tlt if'lnlll fn•u """'"' f11tir lf·Alt ~on 
f-11,·iJ1tln~ ...,111 he !,•Jilt. fi.1t,.1111t1t hP11e 111t• 

T~lw"n'~ f"ldp ._Al•111 ':1i11lr1 fft'1•:h Sl.l tdlllnn in l?Q;>. 



However • .'I ti•lWnt1un in th"-· lnciu~~ry ,_·nuld e-n•L1r1<~er 

th,.. survival of 5nme of the pl;~nt,. ;1.1rt icul.lrl'l 
tho5e that hr~n.~h 011t into the rn1ss rn.1.rket tnr 
computer rnrmnry 1_:-hip~. wh . ..,:se pr i1·•• f.11115 f,\5t c.!ur iri•J 
511 r.i11s. Firm~ ti11klnq p.1rt lu T..tiw.111'5 1..·hip 
product l•Hl t•rn)tft ln1·iu·1~ IJnitP.ii Hl1·rnele-1:t rnuic5. 
llt1.1lon Hirror}p.·tronil·:s, T.11iw.1I. s .... rni1·nn•l11r:t1-.r 

M,\nuf;icturin9, Wlnhr)n•i F.Je•:-tronic:s ,lf1(I it joi1~t 

•JPnture nt Tex.1'." ln:str11mer1t5 ~wi A•·er. (F:'xtrit•'tP•I 

f h•m Ru~ ine:s~ Wee:ic. 14 A•P..ttJ5t 1 ')R'): 

T.'\IW.ln'~ ~lt:t1".'t r l,-l':l .1111pl i.uu·e .u~d Ple··r.ri:'l11l1.: 

1'!1,lmJfo\c-tnrer~ .lr'!' ~ettin1 up fit•:t·~r i~s :lrd 5,1le5 
net\.1''1tk:s ln F.•1r11pe in anticlp.tt il"ln 1~( u11ifl1-.1tio11 of 
F.urnpedn mitrlcets. 

Tdt1111q , .. .-. .• s.1m~·() C';rp .• et~ 1 .-1 Gr·~·•t F.lei·t [IJTlics 

r·nrr., arta rerlrlyinq them,PlVP' tnr trJI)], whPn the 
F.11ropfl',:u1 r,),...tntrnlty hP('"f,rr.P' tht? w•1rld·s lr1rqe-:st 

m;,.rkeot. 

Tt\t1111·~ h.1 .. ~~t.lhll~hefl pl.1nt~ in Au.,rrl.t. thP 
HI< itnr! the Fe,feral Republ le ot Germ.1ny 111n 1 i personal 
C•>rriputer' .lrnl tt?l""i5lon5 h'lve 1•arvP-i a niche tnr 
themselves in the tJI( mtlrket. (Extr~,_·ted from 
Af.IJ II'). l; i 9A~) 

lmlted Kingdom 

A (·olm(1rt l qn t n ~,oo°' t t hP cnm:u·~r l ~ I vene55 ot the 
liJo'. ,-r,rnpnnPnt5 lntitJ5try l:s being !(iPr'\rhPtlrfPfl by the 
!I~ inn~l f..-r,nc,mic D"11elopm"nt utfL·.! (Nf.00). 

orivlnq UEl-0'!1 lnltl.11t lve i·· il r1r1wPrfol thre.tt 

tn Hrit.\ln'5 cnrr.petltive '1u!lltlon now thrtt over ho\it 
the ··omp<HlPnt:s pun·ht15erl in the IJI' comP frnm ahrfJ.trl 
.lt1rl with thP .l-lpi\nP5e r~plrily exp.11n1!ln11 t_hp\r 
pror111r-tlt".r1 hi'\.,e within the Uk. 

Thr_. c-.lmJlt\iqn h.'15 bPr?n put tc>ejP.lhPr hy tt.~ 

ele· tronies compn11ent5 1tn<i te('"hnoloqy grnup '>f UEnn. 

ThP qr011n h.l!l trtrqetPrl rhP 1'11'.'!lffll"Tl~f .'soppl 1~r 
inrertai·e .:.s thP kPy .:.rett w~1ere HY. nJmp1iraPnt-; 
romprtniPg r•rin 'Jhrtrpen •JP their 11ct. Within tt,.lt 

..\(P.1 .\re thP rii")1_·iplinP! \nVOlVPr"J fc1r f>rrir·lpnf)'/ 
hrtnr11 lnq comm11n'""' inn!I, re,,,,,n5lvienPs9 tn t·11~t.nrriPr~. 

delivery !:ygtp1n ... fpr·hnlr·.tl "upp.r'~ f~f' dP'il911 fJf 
new 'Jrort1u.:t!, ''"'1erwnrk ""d prn•:l111.:t keeplnq. 

t:F.r"1'! r·rtr'• liqn i' hrtr·kprl tiy th~ F-~lr.-·trnr.ir·~ 

(~(1rnpr•11Pnt1 Jnr1· •• try F'edProttlon (FrfF-'). th'::' ln5tlt11tP 

of P11Jr·h.1'.'!IP .lnrl Supply (JPS) 11nr1 thP \ 1 rint•••1 li1r11it 

l11!f'ft"fifrnPr:tlon f"ederil" ion (P('lf). (F.)(lritrtecl (rnm 

~;"dro1111,s w .. .,~1y, l? July i989> 

llY. un1VPr:"llt le~ hi1VP wnn e19ht of ttiP 
'>~ 'l'Jftw..tre prr,}er·t~ ~Wilrderl in thP l. I mill inn t:r"IJ 

('J.ll milllr)n l1•"">11nrl!I !lterlln'J) P.lri\llPl <~om~111tln1J 

/,,-t inn pro(jrtlmm~ r~f f:·.rnpP's IT rP!IP~rrh lnlt LH lvf', 
~::;PnlT. llp tn HlO pPr cent of lhP hArrl1.1arP .·o~ts 

wi 11 be mP.t by F.;,PfHT. 

Hn~r nf thP. prn1ert, ,tire h,115pr1 (')11 fOITV)5 1 9 
tritn1,111tPr 11nr1 will r:onrentrAtt=a on rlevplf,plntJ 
run tlme envlrnnmPnt!, pr0re59lnq tool!I aur1 

Appl icAt 1011•. 

Am'>rl'I th-. llf< unlve-r!t~t lft~ !IPIPr·te'1 ,up ltrl!Jtt"d, 
v .. ~rl l n<j An cl lln i'l•>r 9 it y Col I eq& l.on.foro. 

ll"Arliwj will he "rq11irinq PlthPr a PH•Y• or A 
MPikr> t rAn•p<1ter sy1t"m lo netwr rk to othPr pM11l lei 
m11,·hln1t' ln .. mh1Pfl 11rr~hltPr.turl!'. 

JS 

11ni\'e.sity , .. ,lllege t.ond.)n's project -.1ill 
1·nw:P11tr.lte on ,Jevel1)pinq 5o(tv"r" to "I low p.1rallel 
comp11ter5 to C:',11Vft11nl1·ate at hlqh spPed .icr1)55 .1n 
Fr•PI {fibre .fi5trlt>11ted data lnterf.l•:P) network. 

Theo nep.,rtfftt•nt ot ,~,·.mputer S•.:-lPm:e alre~1r1~· has 
one )2 nn.ie m"o·hlne fr•>m P"r:sy5, arui the proje•'.'t 
vi l: torid it :ser~t)rl(t t r,1n~puter system. (Source: 
<'om1 .. 1ter we.,kly, JI Au<JU5t 1~8'l) 

Sr r lru1e11t ··1ommer1·i,1l 1·nr11llt lon:s 11noi rPd t.tpe 
art.• threi11te11in<1 the future of the IJl<:":s- national IT 

rese.tri:-h. 

A YPclr "fter the <ie.vHine f0r proje1~t pr0p1.s.1ls 
thPre are 5lill no pro)ect5 unrier v1ty in the first 
4~.9 "'illlon pn11n•15 sterlihq round of the lnfortnation 
F.nqlueer inq Arl·Ja.nee<i Te1:hnol0qy Pro9ral"V'\e. 

The OPJ>.lrtment of Trit•lf' <lni l111lu5try h.15 5P.nt 
<Y'lut r,1r·t5 t0 nnl•; 20 of the 10'> ,_·on5ort la vh0 h.1•i 
prt1p1J"1.1l5 apiJrOVP•i lid!' YP.itr, hut the cr,ntr..11,·t:s c.lll 
for convniPrclal pxploitat lon of the project within 
two yea:5 of Its completion or the ""'""Y to be 
refun<l,.d. 

The rJTI al 50 WAnt 5 leolt"! cont rar.tors to d5~uine 

finanr:iAI resp0n5lhllity for all inrlustrlal 
511h·contra~tor!I. 

Indost rial ists a.n<l a.c.tdemlc!I Are (rustrate<i 11t 

th" delny In qett inq first ;:al I pro}e<:ts ott the 
qrounrl, al th011qh the SclPnc" 11nrl f.nq\n,.er Ing 
ll"""Hr:h .::-.. un,~·11 (SERr') part""'' the llTI In 
,.,., nrilinat Ing If.ATP. (f.•trar:ted frr.m C9m[l~ter 

w_.,ekly, l I ""'l"st 19891 

The S•·9tt lsh electro~!_<:s mark"'° 

ThP s,·ot t l!lh eler·t rnnl•::-5 lmfu!lt ry ls 
c.-)n•:••nt r.11terl in .11n lHP" whlr:h st.r~tches fr'">m [h1n<tee 
In the Hnrth F.it!ll to Ayr in the $011th West, whirh ls 
oft~n rPterrP"1 tr> as S~llcoJJ r.1en. This ls not only 

wh.,re 4 million of Sc•>llanrl'5 ~.I million lnh,.hitant.5 
I i·1~. t111l itl!lo whPre m<l5t nf the 1~ount ry"s 

lfJO Pleet ronir!'I ft rm~ rllP ba:se<i. 5,·0t l11n<i h-19 one 
nt the l.\rqe~t coru·entratinn5 ot P}@'c·trnnlcs 

m.:tn•1fit1·t11r lnq plilnt9 In F.11rr-.pP. Almo~t. every typP 
of elP1·troni<: pIO<illCf 15 m.t<Je in 5,~ot irtnr) ~ frnm 
ml1·r,1pror~e5!ors (Srot l-11nr! prod1t1·eg mor~ r·hlps per 
hP.:td nt pop11l.llhH1 th11n tlny other r·ountry ln the 
wnr lri) to per9n1111l 1·omp11tf?r~ anr1 spf"'rltll i::st 
Pq11 lpmpnt_. 

M.1ny of thP wnrl1i'!I lt1rge5t p)pr·tronlc 

m;tnUft'\cturer!I htlvP lnr7i'lt ion5 in Scot li!nri. ITIM m"ke!'I 
it"I PS/2 rtlf1fJP tlrlfi HCR mttke!l ATH!I tor the (indJlt_"\itl 

r·ornm11nity. Hotnrol.11, H~t ~Pml an<i Rurr Arnwn 
threP t')f the letl.-flnq US m\1~rn rhil> motnut.l<·turPr!'I 
ril50 operate In ~rntl;tnrl .15 rloes th~lr .Jo1pAne5is:> 
riv.ii NJo:r. <'omp.\rl ('ornputer Mi'\nufi't,-t11rl•HJ, 5,11l<l to 
h" th" fA5test growlnq company In history, recently 
hP.q-10 pro<i11<"inq per~-"lnal computer! at " hrand new 
fAr:illty ju!l r.utslrle Glasgow. The hlgqe5t llrltlsh 
m~nt1tAct,irer, an~ the l~rge~t !tlrl~le ~lectronlcs 

pmplny"r In Scotland, Perr11ntl, employs 8,SOO P"OPl" 
in sev,.ral pl11nts, m11lnly In the rletenre tlelrl. Th" 
Sr:-•Jttlsh eler:tronir' lnrlustry 11r:t.uAlly hPg~n with 
~· .. rr11nll, whir:h <111rlnq the seronrl wnrlrl w11r, '"! 111, 
A gun 5lght pl~nt in IMinh11rgh In nrrl"; to "sr:11p" 
r;,.rm~n hnmhs in thl! Snuth l)f P.ngl11nrl. 

Thp f I rst 115 m11l t lnAt lon11l s, lflM Anrl •WR mo11prl 
in in th" 111te 1940s anrl e11rly ·~os, Attr11r:t"rl hy th" 
,. .. , .. of opfHAting In An P.ngllsh 'P""kinq r:onntry In 
P.uropr.. The 1961\s s11w th" 9pmlcon<l11r:tor re110J11t Inn, 
with Hntnrol11 11n<I NAI Iona! S•mlconrluctor •et ting up 
8hnp In ~cotJ .. n~. The '70s an~ '80~ s~w even 



qre"ter ·~h..Jn':Je> with nltt mechAnlr-.11 •n·1lnPer lntJ firms 
tno""'l\•lnq to lnt._·•,,rpnrat• neov te<:"!ln<'lln'}lP5 lnto theolr 
e'i•Jl('mPnt <11:11•! W()rklrtq ll't1Pth·'r!5. ThP lN-tlnrnt "rti•1.1l 
nf th~ 5lr:qlP Furor·"""llln mdrk•t ln l?'a~ i-. t•Pit1'} 

f•ft!'Ce•h•·I hj• ~ HIPV Vl'l:V_. of lhVPSt"' .. ut in the> ·9n~. 

with rF.r. CPmr.1q. NFT, Sun. Okl .lrhi JPC tn.)·.tinq ln. 

ThC" s,·,""tt l5h elf"ctroni,!S ~n.lu5t f\o" ~1T1plo;•5 ttl·~·u1t 

4~.0llO (>('•'('l(' ,.n.l -'""0:mt5 for l~ pPr •"P'1l of 
~cot lolrlli"s rn-':H1fJ111·tur ln'.1 out pl.it vhlch i~ v·•rth ,1h••Ht 
]_I) bi 11 lnn p-ll.1n•ls •t~~l ~nrJ. The $flA, vhl··h 
requl11r ly .-:nmpetes with the If1A, hJ!is ~·l.\ye-•i ~ pl•J••t.11 
r<.lle in st irnul.lt lrH.f the ~rowth of the S•"Pt t i!h 
ec..-."lnomv '-")\"Pr t hP p<1st i-, years. O\fer one bill lon 
(l<)Unds st er 1 i nq h;ts heen St•ieont hy the dq:ency. an ... t it 
i5 5,:ot 1"'1:ht's t.ig•Je5t in,fustr l..il liln•llnrd. 

Althr•n11h Sil icon <;Jeri l~ .l \."ery !iU·_·c~-;;sf11l 

~anufacturinq b~~e. the a1e3 is nc>t self-sufficient 
in tetm5 0! L"()tr:~onent5. Recent flqure~ frrim the SnA 

show that Scottish h.1.5Pd t:t1mp.1nies .Jt:"count for only 
I'i pet cent 0( al 1 the comp.-inent! ~:-on5umed in 

Sil icon f;len. •JP!ptte the tcl•~t that 111 m.t"l5ive 
~. 4 hi 11 inn pnuncJ5 st er! lnq 15 5pent c1nf'i.uc11 ly hy 
s . .:ot t l sh e 1 ect ron ic! OEM'S. Thi 5 1n0ney goe5 on 
equlpmPnt, components dnd suh~.:t.ssemb~ie5. 

H.1 jor s11pply opportunlt ies for the ~.:ot t ish 
market ha•1e been ldent lfled, and the tol lowirvJ list 
Is In order of priority. 

rcns s 

Het.• 1 work; 

PCB assemhlles1 

Power 5llppl IP51 

f..:tmi ilcH e~: 

ronnar:t ors: 

Mnn l t_or s. 

(~xtracte~ from AMT, Auqu1t/Seplemb('r 1909) 

Un~led SlAles o[ "8erlca 

Ho5t 1J'.1 firm9 .-.rr relur~t.itnt tn 1"•)r"'lmit. 

thPm!telve5 i. ,.,n,-Jur:lnq hlqh t@rq1Pr~tture 

9llp~rr:·nnrl.Jt:tor5 11.it ll the te,.h11olr1rjy \5 "''•fP firmly 
P!Jt.lhl l~he<i, ~,·rnrdin'J toil Oefen"IP Ariv"n1·p<1 

tlPSP-lrr·h Prn\P.ct1 ArJenr:·1 (flAPPA) "'•r·11•y r.r 4ij flrm'1 
ln•:nl•/P'' ln h1qn t~mp1H.-.tllfff Sil[1Prr·on<l11,·t i 1Hy 
re!'le.uch. Fl rm, s1ich B!i rturr,nf. HPWlfd. t P,tr·k-trtJ, 

JTH .. anri AT•T <ir> not pl :tn t ,') prr1r1111·e t hP•tt> 111pPr 
rf)nrlof·~or• ln th~ neAr (utnr~. tl1th'l·l''h HlP'/ h-1•/•! 
we) I ·ri1JVPl<1pP·t fP1Pdr1·h progr~mmt=r!I. 011IJ ~m.11 Jpr 

9t~rt Hp flrm:i1 appP11r 'r> h~ pl11nni1FJ ff) t1ttr1l11 
tPn.111,.t ion 01;pr t f"ll~ nPar tRrm. ~nmP ?4 pPr r•pnt td 
the tlrm, 1•arvPyert wnul,1 consl,•~r PntPrinq tntr),.. 

;0vttrnl1'.Pnt !ipon•nrPrl r·nn5ort lum ,,,. 111r1Prron'1u 1 ·t lv!ty. 
DARPA wo11lrJ hP. thP. g•i 11ernmPnt '''''fl'.'I"' preterrP<1 t,·,, 
()4 per rPnt r>f the rP1pr1nfi-.nt,, foilnwe•1 hy the 
0PpArt.m'9nt of f'<;mmerr-e (22 pPr r:ent), [J"P"rrrnent of 
f!nergy ( lA ppr r1tnt) .. 111 th~ H~t i0n,.1 :-;,-lPnr·9 
YrH1nrl,.t Inn ( 12 pPr r:-Pnt). ~nm" 71 pPr ,·ent r1f f hP. 
r1t1pnnrtPnl• think th"t lt 11 too soon tfl c'fn1!11lrt~r 

n5tAtJ: I 11hlnrJ ,.n lnr!111t r \.11 hit!tfl. (Pxt r.t,·tp1t (rnm 

~!>Pm!~itl and P.n']_lne~r \"'l tlPW•, 7 ~ll'j•l1t l?Ar1) 

Thi! rm l•PpH t mpnt of f111ff'n•11 I• 11ho•1! 10 """' ~ 
Sll ml l l l0n to r1111111rl"hPr1 who"'" tryln'J lo tP•rh 

rompu t 11 <1 t n I h 1 nk I I k • the humA n hr" I n. It • 

flefpn~ .. A·ivAnre RPse.ttr-h Prnje,:t A•Jency (OAPPA) wi l J 
"'dk• grants to prolP1...-t1 in•.:est lq.lt lnq the U5e of 
Artlfl1·l.1l neur.11 netwl)rk• hy th• :rs Arm••i f1H•·•s. 
The prn•JfAtNnP will r!rn1hl• th~ Amerl''•"' t;•)Vf!'rn111ent"s 
t11wlin<J r.a this t&•:hn.llt"t.f\"· 

H.1lf nf DAPl'A"s rnr--.ney will qq for experiments 
t•.J ,_·nntpclre h\ .... V n'!'ural networks and trAtlit ion.11 
~omput lnq teoch1d'111es solvf!' p.1rt irul"r pro~l~rn-,.. 

Neor~l networks vi 11 ~ ... use•i tn re•-·>qnizeo sp.~ken 

·-01r.m.1n•ls. Jet er-t t hP nn I Sil!' nf s11h1111.1 r i nes i !t the 
(lce.u1. ~naly~~ the sei-,.rnlc echo from nu.~te.lr tPsts 
.-.n<l l<lentlfy rt1llltary tarqt."'t'· 5111·h a~ t.ink5. It 
nel•r~l f1~tvorks pP.rform hest, the rer1t .. qnn will p11t 
more money their way. 

The rem.1lnrt~r nf l'ARPA."5 prcqr.1rnme v; 11 qo to 
improvinq scient i:st:s' kn0wle·i'Je of h<lw neural 
netw•Jrks function. The pr•--.qramme will also t1lm t•J 
develop mtJre appropr iolte h.11:r.iwdce f-::>r neural 
C•Jmp11 t i nq _ 

The Pent,1~._,n h0~1e~ th<tt r.eur.tl netw1)rks wi 11 he 
.1ble to handle prohlem~ that have rl.,reate.J 
traditi0nal technlques of ~rtilicial intelliqen~e. 

Despite dee.vies of research, computer:! st ill ._. .. nnr)t 
ctccomplish \:aslc5 that a child carriP5 0ut e11slly, 
'5Uch a!. recoqni-zinq ft11:ces or under!t.1.ndinq S(Jeech. 

Secur'ty !it,1ff are u5ln,J nPutotl net .. work:s tr) 

rietpr·t pl,.st lc explo5ives in luq9'1·J'!t tlt 
Jr1hn F. f.Pnnecly 11.irrvirt ln New York. Theo .tpJ1.lr.1tu~ 

bcmh.1rds luo]aqe wl th low energy neutrons_ When the 
neutron5 5trllte concentrate.t nltroqen, which ls a 
component of explo5lves, yanvna ray5 ~re pro'1uced. A 
sen5nr mea5ures the pattern of gamma radi.:tt ion, and 

a nPural network declrle5 wh.,ther It 15 likely to 
hctve come from an explo5lve. 

ttnff)rtun.ltel;•, other ~oh~t.1nre~ also C()nt.lin 
11ittn11en. For example, t;ermd.n sau~it'JPS <:"ont~in 

lr1l n( nltroijen. The nPtwo1k wrml<l h.tve tn he 

r~tra!.1rd if It were u!led ln H11ui,.:h. 

The .lppeltl of ne11r.ll 11Ptwod.s c-11rre11tly rP!lts 
IT'l•HP. 0n their promlse th.tn c.~, th~ir i1erfnrmance. 
People h.1°/P. user! tf'\em tn solv~ reldtively ~dmple 

prohlems, "'hlch tradlt ion.11 meth,.,<Js ot .:"mpu~ in9 Ctln 

hiln~l(' "l"">'lt '"" ..... 11. (Thi• flr"t "PPf>ArPoi In N('W 
S1~H'.l'nfist, J.nn1tnn, e ,Jilly 19P'), the W'?ekly re·1iew of 

~,·len··,p Anr1 t Pr:hnnl<"J'I) 

U55R 

l'J1ui 11in'I int'l tl1p inf0rm.1t ),,,, fp1·h1111l•1•1v m...trket 
in th•• !';r)·Jie-t r:11\•111 "'~"I lttJ1•I thP ur.i:i(.,11T1••c1 in ol 

l/Prit.lhle mlr11•f~t•lri, l•11t Rrltl~h lit1!lru·i~men ~re 

q11e11Ping up ,,, '"~P •l•lvttr1t'1<Je fJt thP '1t-rvtt'1lnq 
1ptrt1 r.f J1t1rP1trrdk11. 

A1~··rHrtlr1(1 t~> tt1e fJfl' he''"' lmenf lr>r Tr.1•IP .1n.t 
I n 1 l11•t r y, l hi? f;nv l Pt r•omput er l 11rtu"1t r y 15 IHf'>hcthl y 
thP !P.r•111r n'\()~t rrltlr.11 tn the plitn to ""''rlernl7.e 
thP pr·nnqmy h(tr·~.114? 1(') lft.-lfl'/ OI h~r AfPtlS rohnt lf'."5, 
r··1mt111trr numPrl 1:.l1 "ontr·,Jleii m"rhlnP. t()<')I!, 
t'!le1:omm11nic-Atlnns r10'1 CAD/(AH - dl!p•:"nrl on It. 

Thr ~r,vlP.t IPA(fpr~hlp WAnt9 t() t.oo'lr lt'."t 
isi1t,.llPrt hA'te ,.,r p11r1r>rJAl ,_.,...mputpr, fr()m the 
r~11rrPrtt 10,()0(J fn 1.1 'Tlllllnn hy lll?tl, Ar•ri tf'» 

C, ml l l lon (rn •chr1nls J1nt1 r1il leqe• Alone hy ~he 
., .... JIJI),). 

To h~lp flrmo111 nPqnt l,11te rih1t,ttr·IP'1 9ur-1·,..11f11l ly, 
.t 'J.1r lfll! y nf •t191p· ()pt lr1n!IJ •rft ,..., ... ,)able-, trV>~t or 
thnm C"()mirHJ from the f>TI. 

ThA lltt t;rivPrnmPnt It pr~p .. rP'1 to 111h~l,1i2t' up 
tn ~o P'" C"nt ,,r I h• ··01t or ••rlnr11t nry tr Ip• 10 



r-'!"''.'l•"()\1 1 fnr PJl:"rt-['l.- •• \r;.f rT ftrrn1 AfP ~···'flt•· t . .,> 

tr•lll1t·! to th@ir ow1: •xh1blt1nn~. 

P11t th,.r~ l~ ...... :ne l·r !t t.-l.-sm !h-1~ thP 

i,T~ r;.-.•Jerni-:~nt "5 .... ~l~t ... rH·e ·""~1" 111t :1"1".\!.1·•1 '.'\'!(·'·' r• 

lit!'VPi~ 1;( c_'"lt.hPC C()llntr1•• tif'al ir .. ; Wll~, th~ 11::::~. 

The •-;l'lverum.pr.t n( thP Faa-,i,:.r .. l l'Pr\.til i·- ~,f ;;Prtrqr:z·. 

fl'1r PVilll":pJt>. ctfPr~ l~'!I lni1l1111t1·; t.•: ,,. .. HP f·1rd!r.·z. 

It hA5 p1Jt up ,11 P"! l ro!Ilinr tir.P .-.t ·-r••n' ft!'l 

the 11r;!':il i1 u-,i:·rt to halp Mi'h 1•rr·1~··!,. •11··h ·'~ 

thP .-.,~1•tr1 •• ·t lr·n t)f "".-; .. rm•n tr,111.~a, p• 'rP t:• 

Hn"'J1·nv. 

ThP FP.-!Pr .'\: RPp!1bl ?.- n••V '"'"'4"·\r:•l,. ] l.} 'Pt ,· .. :i: 
•)f .11 l wp5trr1: ex~"'rt~ tn thp S .-;1 .. ! i~r.i1.u 0 ,., "''·.1r•··t 
with ].q rPr ,-:-rnt f0r th~")". p, ·k l~o 1°1/•' tl•P 

resreet Ive t'i'lflfP~ \Jere 1..,.9 riPr """' ,\n.f If ; rPr 
CPnt. tr.111 h.'ts a lfl.7 l1~r ·:~nt "t.11:P -t:·i Fr.,,,,-;a 

A.Speri:-~nt. 

Jnin':. ~f!'•rtlllll:, t'PlwPPr. ..,p-st~:-n ,.,,~p.it.riit2'5 ..\1.-i 

Sn·.1i~t 1·0 oper~'lt i\."e~. Are rr.u~hrr.r.rnin'). F. .. ,.h f,,rpt·-111 

i..:i5it ~y c;r,rt..."1che·.· 11nri e;wr_-h ti1J!ine'~ ewhit.lt l·-·'l irl 

H·"'l5row 5eem to ~p1wn new one!. ( Fw tr il•:t e-i fr""' 
~..:_E:P~_t_l_nlj. 17 Au911~t l'!A9) 

Vlll. P'A~1' All'l'OMATION 

J'.1~ef'h Fr1eJlel•erger. the inventor 0! 1nd·i~t r ~ctl 
r0hGt,. ~~ld tn~t r~~0t5 Ar~ 0r1 th• ~~rqe ot ~Akir1q 
tht?'ir Jr;r;9 ,\\Jlif'p,i .,r:-11re rrnm f8·:torl~! int.-. 

e•Jer~:d"llj" l1!e. Their ltr1p1tct ln rr- ...... ·;· -ither 
r·r:~1Jf-1't i0r5r !f;;,._h AS farmlnq, rrn!lt!.l':t t.,n an1i 

helpin·} tt.e Jt<'}e<J anr! h .. n~iicApfP1. cr•nt lnues tn qrr,._. 

F:nr;l~t,~rir-r wi!~ 'rP"'k lr.g .,,t th., 
20t_h lntP.rr•lltirir.,\l S;.·fT!,,<J,ltom OH rnri.:~t1i.iai. F•.~·nt.,. 

h~i·i ~n J1p.1n. ~hf:! rrl1ntry with the w:r1.1·5 lAr:te'!f' 

p•:..p11!<11t l0n c-( rr,h..-,t~. The .1-lplln Jn.tu!! EI.ti Pr1h11t 

J\~"'''··i••f if)n pr@rii,·t!I 'he t'l".JlrkPt In lrvi·1~triAl 
robot! will t,P ..... -:.rth 115 m11,-h 119 4)11 t•llll11n yPo 

(l.~ t,iilir~11 r•;!Jr,(i, sterllnq: thls ;·e .. r. 

fl,r•1·0rriinr1 tn .. 'ur•:ey r.itrrle·i r,nt hy t•1e
;t~9~,,.:)..tt ir;n, thP ~1J"lt \rr(•'>rt.=tnt CP.:t!nr1 fnr J.11p.lnf•."le 

cr,mp,.ni~"I to in·.1e1"t in r0h0ts l! t hp '1P(••! ''' 

rli•Jet5\f .. , - tr• t.11ll1 r.1ct1Jrle, , ... p.•t,1~ of t";lllit:i1 .. ; 

m.1n;· dlfferPnt rrr .. tw·!'!I. Flvp ·1e;11r5 .'lrJ"' thP nLlln 
r~;ii~nn f•H in".JP"ltln'] in rr.hf"',t! I.I, .. r r ··n'lllt!I. 
1lr1P 1tre-,-i n••.,'1\n<J tp,·t.nrdnqlr<ll tiP'Jt·lr•i;mPnl \"' 't.P 

r'it~-,t 's sen!'l0r1. :i·:iP.nt i'.'lt!I m1:"'t '"''''''';~ thP ·.-.11·r 
r11hr1tS det 1.•1:t Anrt intefpret lm-l•~P!! 0( the •nr 1.t 
f\f(rnnd thfl'm ~n thP"r' t::.ln Cl'Jpe w\th er.-1lrrir;mP11t!I 

0•1t9irJ~ f11.,:t0rie"I. 

:-;e•.-rral qrr11p~ of ,J .. r,,tne!le r.,,1P,;f, !·113-r't tr_,l•t tlH• 
syn:p,.,sium (th')1Jt ef!r1rt~ t0 t-1,:kiP ~,, .... 1P flf tt1e 
prr,tJ!em5 of m~1k lnq rot.r,t1 C(tp .. lilf• of rp,·r,rp1lzinq 
tt~r~e r1inrn5lnn-1l oh}P«ts. One qr ... ,1q,, At Ul i·J·l'a 
tJ11\vPr1lty, ls tJ1dlril1HI A 9ystPm •Ill• h rPI i,~, r1n 
th@ rl•)p~1iPr ef!ert u51nq ultr .. sr,u11·! •") kePp" rot•<Jt 
paint sprtlyer, tor extlmple, thP. r··1rrf•i:t (H~tAnrP 

frr,m lhP s11rf,..r:e it \OJ w0rklnq ri11. -:~hJ -lrl'JtlhtAq~ 

rd ol t Ctl'V•un-:1 0·1~r n'1t 1~111 m4th,.vl1, 1-'/S 
~hlnlchi U .. k.:\)lm .. r>f tnlt).tlA, ls th.:\t it Wnrk1 

re9,1rf!}p55 or the tp;.rture or .;olour r,f the s11rf11r·e 
It l!'t JT1PrlS11r iuq. 

Ultr.t~l'"'l11nrJ hA~ Al50 t1Pen rhn1en hy A t.1'-'11\ At 

the Ple~trnnlr'"I ':nm,1Any UF.r. ThP qrn11p, unrtPr 
llnt.1irdk I T .. k-.nashl, I• <levelopl11•1 ., '"V5 of 
sol l<I 1t•t11 <levkP5 whl<:h 9Pn<I 11n.1 re•·elvP 
ultr .. sr•un-1. T"""""'hl ~ .. 1<1 his 'l""l ls tn 11rn'1ur·11 

"" "''"" whll"h 11 ~m,.11 eno119ht ""'' f"st e110•1<Jh !<> 
llCl .. ~ the •eyes· or .. mnt,\lP. rohnt. ThP prntotyp11, 

hr1WPVPr, t .. k111 l.~ seron<I• to hul 1'1 ••P 11n lmMJll nf 
l'R hy 12B pixels. 

tJ 

/4. rival l!.,\:1\ .lit Mi~-.uh!..,ht "'"'·''"·;· tn•!ustrl .. ~ 
t•Pl IP._. .. " th.1t lA.,t-r l lqh• \., h"°t tPr for th• l'»t.. 
Th• qr 01 i:r l• w•ritln-.J •·n ""''bl l., r'•t .. -.• ~ rl"'! ln°'p~·:t -'"'' 
!fl.tlrit.1:in 1.11.-t•·'' rp,1,·tc.rs. Thl""~ l'ft.lt"hlue., wl 11 r • .:-e·i 

f,,~t 111~·1 a1..·,·ur.tt• WAj"1 nf l•i~11tif·1lnq ,-,h)f'•·t,. lnsi•IP 

rA•llr)-'•·tl•Je ArP.tS. 'The pr.1f•"J''r't-e 1 .. 1Pr ra119efl•\•ier 
!ctkf'~ ti 5e.-..,n.t5 re fPIP,,,11re the ·H!lt.1nce t•) rln•t t~.e 

"liZP ttf .. ., ,;t,\p.-t. t '"n~(Pr ••d (ir·--··e~._ rh.- riAta 

.tn·~ di"t~•l.\y th~ !fl'-:'.ii' ir~·J hi'!ltr.q:r.,1'1 .. n A "'·: ... fll'11_ 
Tt·1"!: i" "l•P" ~ .. •t··L.-.! with a p.lttPrr~ , .. f vh.tt ~h,-·•.l•i 

t~ th•1 :,. th.•• t~ •t··r~t ln th• rt.t .. -,t '!'I triP•lf"/-

Th., r f?.'\ttl: l "'1 n• ·W 'r i ! 11 : 1 1 • r P·L11·P t ht' t l fn•• t • • 

t "'If ~p··,·nrl5 - (Th l !I fl r 1f' .... rP1 r ... 1 : fl •:p. 

$<"l!11t i;s~, f.nn.fnn. Jt \.l•·l'c,t-.r l'}R'l. thp \JP,.ll'?'j 

rP·,riev of 5r·lPrH:e ar .• 1 te.·:uinln•.J'j) 

J. r·Pnt rl!' fnr (t,1tnm.1t ir·a t~1-h•1rdnq;· ti- :.Jnitf' !he 
rt:,\11;· ;fi.,,·ipl \ne°' in•Jnlveci in ('r·~'"iu.·t ion te1:hnr l,_•9;· 
l• t.""ir:q t-...:1lt 1111~ Pr••e! ;Jnl·:~rs;t·i (ihil."l-!'!:rtd.~. 

rA! * 'io.dth 1"(',ft"plt!>t irm t!rp-.- .. '"'tPd to ~ .... In e-11r t;· J';'JI -
Ftn.ltr:·-lnq f•'r the cent r.., iril 11 r·r"'P (rr.m .... Sl 2 mi! I ~r.n 
qr,.nt frnll'l the l!S Oep.trtt'\ent of F.,-.ert.;J- The r·pnt fl" 

..rili hl·_.eo ~utc-tr.lt in~. !a,...,•HAtorl .... s f 0.r instrt;,_·t !1:;.~ 
'1n·1 rP1Pilr·~h lr-. ("A0 1 t:-A.H. rot,•>t \r--;. inteqrate.i 

1)'~tem1. 11rt i~l.-lal lntP& 1 i'len·~e. "'4\tPr l.ll~ Ar.::t 
rhe~i~-111 prn,-es5ing. ultrA,nnir- n:•n d~~tr'!'~tive 

et.."alu}lt l'ln 11nd st11ns0r t•r:hn,..,lv1·t'· The 1-'borator ie5 
JJltl he e,..i.tn;pci h;- Ore:i•l 5 nPovly r-re.tted 

tntPiliqent H.tr.u!Ar:t11rir•~· Pr•)re,~in'J .1nt1 Q11-'lllt;· 
TE'··hr.oloqlPs ( IHPA01"1 <'enter, which Is dn inci.1~r rial 
,--.n't0Cl fu:n W}th fe~p .. fr"h Ar ..... P~.l··#lt ion r•!(",'Jf~!""'.:'"P.~ 

targetf'-1 "' revlt,.l l:lnq l'"''lu<:t i.·n. IHl'AQT ,.; 11 
carry nut lnterdl~·-lpllnar;· r~se11r1·ro r,n 4tnhll:1::-ir.9 
sui~h prnt111ct l()n terhn0lc,9ie9 ll!i lr..1~rei11slnq :"'.1~Pr L~l~ 

,.,, .. 1 ity. ral5lnq rr<>t'iur-r: lvity 1111'1 cutt inq prr"11Jf"f l•lh 
r(''Jts. A~""' !• tn or ilt2~ nev tecnn.-iln'1i•~ r.-. 
hPlp ( i r,.-,"l ""YJP t(")WAr<f~ no df-fl!'r"l <)t~t' ti!.. 

(~ .• n:t.t•:teii fir,m Mel~~~?!k!ng_~l~w~. l:' .iuly 19Ar;l 

A rnt.0tlr~ Arm. wrl1t 1tn·i h~n.J ~h11t r,P .. rt·; 

l'f'lr',P•ll .. t111l1· rnl,,.lc5 .i hum .. n"s ""'"Pm~nts liA5 hePn 
'1P•1elr•P"'i hy 1·. l':nql<>r. " l.Phl9h llni·:<'r5lty 
rn~·.h.-lnic.tl en 1jinPertnq qr.1:i11A!e 5t:JF!Pnt - Thf!' 
rnbnr le· hAnri 1f•'e! nr1t >lPf'ti t::''li1·11l11t: it)U1 fnr P.trh 

IT'·Tl(",...Pn'. A5 .-.n r,pPr11.t0r fr.llVt:l'S h\5 ql•1·1prJ h.,nrt, itr. 

,ln.tl•HJ r::r:r1trnller st_r,rps the ·1~dtaqe .!lqn-ll Crr_.,.. 
f'••l-.nt \0r.U~tPf!'I. Wh\Ch r"t°1ffPl.tt@ w\th thP hHl .... 

mt1•;t),rr:Pnt .,n'1 llltPr V()lt .. '1•! ~iqn.tl• ''' ,-,,rre'IP""·n·i 
,,, llPW P"?Wltlrin~. ThP f'!.lf.t llrP. r·nn-.tPftf"ri int•I 
1l.Jn,.ls that run th1t IT¥)tors At l,4r.O rJe,·troni.: 
p111!1P5/S. F.nqle-r cie.trerl tht! me,:h,.nic.tl c1rm (nr lr . .-
vnl!-t~JP ie•;pl1 1 lkf' thn~e c.rtrr lerl t:.y tn••"lrlt"S 5n thrtt 

It "'"Y t,., utlllZP-1 to help "m1 .. 1tee•. '"l0tors Ir . .; 
mp,·h,'tnif~.11 -lf"· !im11l.1tP..s m11"'~le5. (F.wtr.lr.:tPr) frr.m 

HP.ch<l!1~c,:a! En•1'ne.,1 l11•J· .July 1?8?) 

H•JnfnrtP. PnhrJtl··s Anti r.e:;lr" F.lsteners IISA 

(Trl'o1ton, N.Jl have }nlnt ly Int ro.foce<I " new 
Allt nl"'lrltet\ r l vet l ng sy1t ern. Hr,nf rn te' s r ..,hot 5 
Ari:·naun.yj.tteti thq nPeti for spPer1 "nfi prPr:l9lon. A 

qre.tter power to w"l'Jhl rat 10 of P"""m"t le system9 
WAS nPr:ftS5tlry hPc.t11s• th1t gun alone ()n Ge5lpr1'5 
"utnmi\tlc blln<I rlvetln9 unit welqh9 4 lb. The 
r lvat re .. '1lnq hose """ ii poWPI 111111 br lnq th.tt .. hove 
th<> S lh. limit of numprnull electrlr,.lly "'"'""'"" 
"rm5, G•nlp" 9Al'1" prototype hlln<I rlvetlr.q work 
c:ell .tlJowP.'1 th1t nutput n! nne Alrti11q wlth elqht 
rivets .. very 20 secon<ls. The "'"chlnP h.ts p'1~9e<I 

pl.tnr tell! lnq, """ th• two f lrru '"" look lnq 11t ""~s 
\n 511r•h \nti11strle• •• ,1utrl'J11p8<:e anfi ~l .. rt r0nlcs. 
Hr•nfflrt., Is 11 Hultlvlslons (W. Trentf)n, N.J) 
ll11h1l'1luy 110<1 <:l!'slp" l"ast,.ners ls 11 <:••lp.t 
l!l lno1nl"ttechnlk (fr .. nkfurt, FR<;) suh1l<llary. 
(Y.xtr..,,te<I from Heta.lw<,>rk!.ng N•'!'!• 12 .June 198?) 



Hlt,1•hl5hl flp_,._.,. ftJ<i•.J•trlta• An·i W.\1:P·!t 

llnlvfl'r~lty havta ti,.v.-11"p•'',. r:"'>l ... lt ,,..,, rr.o.~1··~ 

vlru• tre-,.. ! t l\" t,ulh!. Th• rnt .. ,t r .... :~ ... -.• 1,,., ... -.ft 
11 ly t'ult-.41 ...-i., .·ent r !f1.s1.1l tl'r1·ea _,.,,, i.h~r1 pt.':i~ 5 

th• hulh ln ,-.1Iturp .,.dlu•. Th.,i. ..,,,,lie w.•5 rlnnp ~n 

C"Ct-t"\('Pr.1' l0n vlth a. lat--,rat·•ry ,..,;;, ntr:L:•'••r . .t~u I1IawL 
vhi.1-h i!. thP V•"'fl•i"!I IAf<JP"t !"af•"P of vhit.-

t rumr•·t l i l , .. ~ - (F.st , ... -tpoi tr(')ftl -!~t>..tn l~hfl'•ls~fj"· 
11 M.t·· l'•llt'l) 

Sinlthlr!i,,• 'FrPnrh l!: u•in'} ~ $1.'l m!lilon 
FATA Autom...tt lnn (Tur in .. lt.111}•) h.tn-i! lr.~ !j"!t,.• at 
its }'Si,.f\00 •'l· ft. ph1're.ac•utlt_· .. l ri...!nt nP.lr M1l.1;~. 

Italy. It 1• the f lr5t ph_..rlftA1-f'1Jt t._- . .1ti rt ant to us.
r1-..mp11tPr :ntpqrat,..! rr.:tnuf",·t•Jr lr.cJ e:rt.-.n'5l•;piy. The 
m.tterl.11 h.ln•ilinq sy5tpr. .• vhl·-h v.15 ,-, .... ~plfl'tP•t in 
I.1te lllAP., in··lu«! .. 1 .1n .ti11t••m.1t.-.i qal•ie·i vet\l1·Jp 

s;·sterr.. ,.~: .111t01'!'1.~lt ir-: st0fdl'.J~ .tn<'! r._..t r i••.: ... : ~;·•teer.. 

a:"i intert .. :-e.,_ Thr Cey t'"' th,.. t'lar.·il i:·q s;-ste•·~ 

su,-~~s~ "'·'"' FATA• s wl 11 l nqnes~ t .-. V·Jrk (j.r • .s 
p.1rtnershir l":.t5i'5 .tn•1 tr. totalij· u1.•f•rs~and the 
buslnes5 in :trpi.yl~1 Aut·A.\ti•: h.•n·ilin-1 to 
pt-:.Arm.-i(:-Put~ral output. The han·ilir.q s;·strr.:. linic:s 
the $tC.6 :r.illion riant"s pr<"oill·'.'tinn. p.1.:k.hJlr..; .1111 
V.\Ceh(\•JSir.~ SP~t i "OS !'oq•thPr h<""riZt•fltill ly a:n1 
vert l•.:-.-tl l\". Sft'ithl'l ine ' Frl!'n•-h i'J " ~taitht:l ine 
p ... rk:noln (US) l;nlt. (E:xtr.a.-tp.1 fr·')rr: Mc!~~~ l3~ 

~dndl;nq. Hay 1?99) 

Ill. STA:.UV.ROl7ATION AJlll Ulr.ISl.ATIOll 

Slanda_~dlution 

!';t.1r,.1.Jarti., fr.r J.4nn t·p'I m. ·h·m1 .~r~ in " s! .\tP 

,,f fl1:v. ,.,.,.,.,,,·Hnq t•• F.. J\.-•:-k .u .. ! .J. r•,..·.rl in ,,f 
.-rm.vtill1) A.,sn1·l11:t\ro. As II re51dt. ,..,.f..,-.'.'I ti<nHJt•t 

tn•i.Jay tf'IJt'j he ot..,0le'll! q1itckl;• '1:1~ tr1 t'he '.'.4.ihls 
'!Llr:'1,.r·i estilhl ist'.~·1 b•:' the rr-rT7. ""'' intern.'lt .nn"l 
.-t.1t.t f"'.'(')tTVfi11r.i~11t i~ns st~nd1r:·h nrq.1niz.t~ f,.11:. ~rJrr.ii.,,l 

ap~·r- 1 ·,;111 'h')ulri n<·•.:-1ar Li· e.1rlt l'l'l.i. Theo '.:.4:'t-·is 
st ~:H").l r ·i rl"?f i r:.e~ ~Th_.r h•w!~ Pn5•ir l n·1 ri.tt .1 ls not 

rr"lrr11pter1 d1u ir•q t r'1n.,ml•'llon. H-tyPs Mi<·ro•> "'l''''"°r 
Pr0•i•.1ct' (fl:'Hf"[n15, f,,I,) ls th~ flr5! VPnrf,H ,.dth .:II 

•:.4] ,-,-."'rt I.tr.• pr0'111.·t. A··r:-11rdit~,1 ,,_, ~- p.,,~,.r. 

m.u!.<et Ir.~; 11rr··•rir '>( R11..:·11i V.•rilr tMilpH..t'I. ,.,,,.} •• 1 
SU'"•"P!'!'f1!l rr; .. ·Jr-~ t"J5lflPSS "''J!H r,(fpr •"r)rpnr,ttr 
~t,1n•lrtr,ts 51;rh Jt:s V.')Jt·Jls, 111, ]()r.. A.T A11t1Ai.1lP: 
""d ,..rrnr ,.,.mt r">1 .tt Hur <:"la55 ') 4. Two 

incr1..,,p.lt ltile ,..,,,H "~tert ,,..,n st.-r1rirlrrfs r.inl( A······~1 

Pr01_·Pc111rP fqr M·-...iFom~ 11nd: Ht.IP Cl.it'l~P, 1 C ArP ho)th 
f•111n'1 on thP '/.-l}his. Thi! lAttPr l! 11!~·1 "''a 

r. .. r·I( up to thll!' '""'"'~'. 

Ar·rf>r,f!i:r1 tr) H. ArAf,1. f'T r1,\l A•"r•tn (rh.llrit i 1 lt. 

'JI-) .. MUP h~~ .. '"'''fl• lnst .. 11 .. r1 hA!le, •·ut U11Pf9 wil I 
1tvt1tnl' ''"'I I y h., JP f"' ,.h,.>r)'"' her w111tttn \ t An•t f.AJ'H. A 
''lAu~P ln th,. V.4)t.l• l"'n<JllA'J• 111llnw1 Hur tn t1w 
tirol'f'e<f. f,u1·h A ff'W)'./e, Ar~l")tdln1 tn 0. H1·UA1t1Ar ... ,..,f 

r0<!P.x fr11nrnn, MA), W•.11lrt nrph11n mAny u'l~fs. Thl!t 
ht15 not y.-t hAppPnPr1. Hnw-.v•r, Mt~P ("JA~S ~. lhf? 
lfl''1•1in'J r"f')fnpre,5lnn si·h•m~, '' JlfJt tn1:•Hpnr11r,..,f lnf0 
V.4n1l5: ln!lltP .. r1,. 11 tt .. t4 r()lftpre't5lrm 9r·hP1t1P, r·,.ll•ci 
l.Pm11~l 7.lv nr FH.Tl,. VA!I rho!lttn. l.P1t1J1Pl 7.lv i1 
!lllll'fiort1P'1 by l!T n .. t,..r,......, AT&.T 11noi l~M. ,.,-,·nr,Hn'} In 

Ar.tt ... <;. Re-t'Y ot HAy•s 11r'lvl9fl'! thAf huyPr!I tif".I tir,t 

pur,·h .. !llt fl''J11\11mP11t rh~t t'fo•s not s11p1W'".lrt V.4]hl5. 

(P.•t '"rtPti ''""' P<: Week, 10 .lulv l?R?) 

Tw0 •lti•U .. ,. h .. rrllnq over the •t .. ntiM•h fnr 
4 nvft hPJ lr .. l · l•'"n tilqlt .. I llll<llo tlllpll•. On" ll<IP 0 

leti hV H•wl11tt P111r:k""' 111n<l !10nv. 011 pu1hlnr1 th• 

·tittlt"l r1.trA 5tr.rA'l., ~tAn•i.1r<i Th,..,.. .,r,... 1·"''""''' t'-y 
Atv .. ,. Alll .. n·-.. Tp·-hn1"\l·l'll•s. Atr9 A•,.rl··.t .1n°t 
M~tSllW'll T•rhn('lln')y. P'•r••·ttt·f t•" )•")ln .. ,., r•t,,l, .. l 
F.JJUl,.-..n,, Sun Ml•-rOS}i•5tP•5 ard No••"•l l •. ,.-.-nr<ilnq tn 
1'. Vll'r~·ll•n. pr 0 .. t•1··t taAri&•t lnq &ln"'J""f of Hr 
(Pri~t•")l. '~). Th_. o~hPr ~ld• of th• stan.!.,r•is 
t°'•t!IP \5th• f"\.,ta'OAT Grr11p,. 1.,.1 t--y Hlt.111·hi A.fft4'rl(-a 
ln·t -:.h..trp F.I•··tr11nl1.-s. Thl! qr•-:'fil Alr•_.,,, hA:'S 
tnr•.tr <1 ..... ··1"""'"t .. t lnn PhA.t h.ts t,.,.en .-,•t•rn·.- .. '1 hJ th• 
/.."l""Pf l•·.u; N .. H l···n"l S!.tnr1Arri! In.,, ltu,rr ttds: l!i th~ 

flr•t .,• .... r· ,.,.,.,.,,,,. f111 I ··•rt lff,· .. r !,-.n_ f:l1J.,Tr.,.n•i 

( 1 "..tr l~h.,,L t"'AJ h•• •hll"I'"~"~ lt ~ l ;'10 l tr·~ nf f'\AT t.11''"" 
r!r l·.:•s. ~b-i1 ~-·.,,nf . .,,,,.. t•) 10 GO p.r rP:1t nf the 

f1.1t.1.."f\AT 5tanti4r.f. Accor.tin; to If. S~Pln...,t:, ~f 

Glq.i.Tr~n·'· thp c.~p,1:-iy vill h.tv• foll C·"l'nfor1ttlty by 

thp .-n,7 nf 1989'.. St•ln-et% t11"'t•S not thtn .. th• tv\) 
st<1tn·ldlo·t!I ar~ :n.::-"."tl'p.1t ihl•: h• s•~s .'fl5 A:s a ~ut-!l~t 

of ~~ta·OAT ""d ~•li~~~s dr\v•s vll: t,p •aJ• to ru~ 
both svste .. s. 

A.-.-._""lrftin'} tot. Fli.%P:'. of f\~1t1 ~t,.,,r-'·J~ 

r·._,:--~rts ($"1~t.1 Bctrt"-.tra, CA),. D(lS i5: limitP-1 t0 

hiQh ~Prt ... rr .. 1n.·-~ •tr•a•in11: l•-tt.11."f)AT i.5 .-.n w•~rel i.t 
arc:-hit•('tur.- that h.1s A ran1i-"}m: arclfo"s t .. "Jrlft.lt and a 
hiqh p,..rfor111.in··• str~.l•in"J foraa.at. The- rand~ cl::t.-e5s 
f . .,,rlft\t will reqoir• rv.1 h<Yllt~ tJf foradttln9. but 
will perait the user to write c•1er ol.i tiles; [>OS 
Ze<JU?r•~ r.0 f·,roa..tttauq:,. but vill nr,t allow 
overvritin1 0:.~ fiiPS. A~r0rrlinq tn J .. M. ~.t~•y. ot 
fr.f.-,,(",-,rr (Stnt.11 r:-1 .. r~. ·-A) .. 0.lta,l•AT w!ll re'tlJire 
$.'~!,,. A.J.H tiel~Au~,. of lts strr.nqPr •rrr-r l:°•Hfif'•:tlon 

ci-...t~. (f:xtrtt•:t•,i tir..nt ~--~e~. l .July ;'i8'1) 

rAn :·AM ·.-~n·i H:!ll Ar.., ,f"'·.rplc,.\r-:.'} the! r nvn 

~r,.,•td•-Al us.-r lnterta•::-@~ 11;;;r5) in thif' hr,._w·s nf 
Lfl'1"1·min·..J the lnJ11st r;· st.tn•!.Jrd. An Autc.rt~:slc: 

SJ'f•icP5rPrsnn sAirf thdt 1 ;iJr~. wtoett.pr Unix r.r flf)~. 

wlll t.P frW")fP lllre 11t.11ltl tJ~Pr win1i11v~ f'H 0$:''1. So 

lllH•s 
f'rt1o:ient.1t1•·-.n H.tnaqer .. ;.11n Mi,~r·:-~y~nipm~· O"'en t.<)qlc,. 
Dlqlr.tJ F.1p1l('°"'.-nt "s t.f-:14,. Ot,Pn $oftw .. re F<rnn."f.tt lon'5 
Mot tr,. Hl<"ft")11"l~t·:s Wln·f'>V5 an.Ix Wind:JWS. ,,('Ct~rdlnq 

to .J. nunkle, ot Workqrr,up Te-,·hn.:;l()gif's, one 
st,.ni.1r·f ..,ill not evnlve tor sorr:e time, howPver, h~ 

e:.r.:-.·t! Mdr-into~h. Pre~enta~lnn """""''ler, Motif -trni 
o,.pn {,,.,Jc t•) hfl' 4111V•nq the m<1~t 11•)p11lar. A. st-t·ul..trd 
r..ut wi? 1 t.Pn~r it fiPv~lopers h·1 !r1elnq thPm nt 
rie~i·111irl•.J ti.• 1;'11 Ard lni-rf'A5lT•1 the h.1rdw.tre t .. 1'.'i.e. 

ll:tPr"I l·•:.rflt frnt11. "n ""''V tr ie..trn r;ur "'"' im1•rf)·.re-d 
p.}rt.lldllty h••twP"" .. ;: i ~ .n5 fr0• <Hft•re-nt 
l'fPV..,l'-iP15. (f:Jl'tri'l1"tfl'rl (t•m ':°f'.tf:lJ~~~r ~-f.l'~~J~~f, 
14 ""'j115t J?q?) 

Th~ I~~~ 11 q0ln~ "he~~ with lt~ plan to 
irlfln°i11re A t .... 111nr! .. ry Sf".4n .lrrhlt(-r:f1JrP. St.tnri-lr'1 f.lr 
tP<t' in'J rfpn,.P ,.,,..,rnl1J~rl pr lntoi1 clrr.uit tr> .. r·.1s. The
r·l i 4?.1 .. t,..n"1 .. rrf ls r1olnq ti') •Jf">t ... ln ·'ll•J'.•!I• lt)ft'l. 
"t 1.-,.,1t p, P""' 1·Pnt nf .. qrnup <•f Jl,O r1~•lqn, 
,,,,..,,n,·r .11111.f '""''nn~t I,: fl'fl"Jln••r• "''15t AlilH<lVA th,. 
''"rv! .. r•t. llr•VP'JAf, Ar·1·0r'1lnq ln R. Tullo•~ .. r,( thp 

~'And.111rrt5 W•Hk lnq r.rnup,. ~U'1'tP!t lon5 hy <ll'l9PotPr! 
wlll t ... \f'\Jd~m-ntlll!'•i In nr'1titr ,,.., qet full r.1,nsPnsus. 
A (ln11l ,ffl'··lslnn vlll not tip "'·•l<te untll rh• ser:f')nf"f 

q:i..,t•r nf l'l10. Al'""~Y 5•11•r"I rlrm5 h"v• 
Annr)unr·p,f rrM11rts '">ff,..rln'1 tvwri.1 .. ry sran. AT4i" 

•ill supply" ttt!llt suit• to fft,u111r .. «·t1upr3 tr) r:,.rtlfy 
ttu•dr pr<wi•J•.'t!'I with fhfl' 'tl'ln<iArrL !''(:'lt••s An'1 r•hlp 

"'"""'"'"''""" wlll h .. ve tn C'llrtlfv llu1lr own 
prn,fw·r~. (P:xtrAr"IPri frnfft tpCjh ~tt1~<Hmc1~~-~ ~Y~~~"'~' 
A11q11•t l'lff') I 

w .. n•J .... h'>rMnr 1 .. 1 h ... pr .. •enl P~ If .. prnJY>••ti 
st .. 11'1 .. rrl fnr l"'"'I• prn•·•••lnq 111rrn•• 11111 pl11tform1. 
rnnr-urr,.n•lv. I~ lntrMll('•" A n•w tnr.lkit fnr Its 



n~v l•.,911!' Jlir.·hlt••-tur•. W.t!1-;•1 Op~n t•.l<J ... !'\t.tn•l.1r;i 
J•tlniP5 th• a.1n.tq•..,nt,. •toraq• And (Hstrlh11tlon '-... f 
lallqfl's r .. q .. rdl•~~ o! appl b-at lons. t\a.rdv.tr•. 
c~1nlt:" ... t lnn., P11-..•\ro11rwtnts or St()f}liq• -.<il.t. Th,. 

t~c:-hnoll)(Jy '' "va•lahl• to oth•r v•n•11HS. A.lrt!'a,t~· 
Or.tt-1111!'. CuptA '!"•t·hnol-Joo1l•s an.t lnfnra.ttlon Build.-r1 

are pl.u•nlnq ''' lnteqr<tl• '"""9 l-..qin7 t•chnolruiy 
Int•> their ort1Pr lnq5. Five oth•r L"•""f>Anl•5 have 
5lqned l lcpn5in°J aqrelP-nt' with W11n9 tnr flt .. n.'IOl.lQP 
wln•tl")w5. A.,--,-nrrilnq to T. AA)Arln. o! Cr•Atlv• 
Strateqles ll•s,.ar··h [nt•rnAtlon11l. a..'tny •'lr• v.-n.tors 

vl l t hav• to .ttior·t th• stan,f.trd for lt l•) vork. Th• 
toolk It vi I I h"v• pr".>qra-lnq to.)15 tnr lnt•qr.U ln•J 
th• ~~ptur•. st0raq•. retrl•val and dl9pl.ty nf 
l~·J•S. At:c•~rdlnq to k. Oll••· of Wanq. Op~n.'l•.Jq• 

off•rs a vl<IP ranq• of •ntry point~ to tir•s ne•-..il1u1 
1...,.qe pr0<·e55inq. It ha' 17~ Application Pr~qra ... in9 
lntertA•:•'· u5inq TIFI' to 'tor• and exchAnqe 
l-.:t.,fl'~- Free5tyl@. w .. nq"s qr.trhtc .. 1 lnfPr•~1t inn 
a.tnctqetnent sy5,P•. supp:>rt5 op•rAtlnq sy5tP•~ frnm 
fl"nyan Sy~,.,.,.,, Novell. lCo .. an<I lllM. (Ex!rA<"tP•I 
trne t::.,...p,;te! 11~5ell_!!• 1~ Jun• !98'1) 

S~11n<1 ... 1, tor lnt•qrat!nq coaput•r al•lod 
'ottvare 1Pnqln1P•r lnq tt)OIS are 'll•>vly <l•vel'>plnq. 
Accnrdlnq to E. Chlkot5ky. d!rectn• ..,f re'l•ar~h an<! 
t•chnr,Jt:-qy. frv!fl'• T•chnoJ('qJ (t:-a:•hrld'l•· MAl ... ho11t 
19 ,tand•rd, .rtort, on <ASE exl,t. They ran1e ''""' 
qov•rn .. 11t work to ~~ .~2~ r...-...lttees. Thes• ettort:t 
are ..:ont:!'ntr•tln9 on five toplc5: d"ta •••:hctn9•. 
tool lnt•qratlon. p<>rtahlllty. op•nr.••'I and 
d•~•IC>pll'ent o! 'ltandard CASE rep<>,ltorl•5. Th• l~'lt 

topic 1, .,~eclally l•p..~rtant. A data ta,., hol<llnq 
all vltal proj•ct lnfor...,.tlon. and accessible hy all 
t<W>l,. 1, the be't solution. 

One 5tAndAr.1 h"' he•n creat•<i1 the In!t><:Jr"t•d 
Re'lnurc• Olr•ctory Sy•t•• provide' repo5ltory 
,pecltlcation'I. IllH. a -•h•r ot th• lllOS c°"""ltt••• 
viii ... id the CASF.: r•po•ltory to Its Appllratl0n 
Deveto1-ent/Sy'lte"' Appl lc11t Ion Architecture. prohdhly 
In late 1990. Accordlnq to A. Aln. ot the r. .. rtn<>r 
Group, !RH' 'I clout should ...,k• AO/SAA the l'ASF.: 
lntpqratlon 'ltandard tor cO<lllllerclal sottw~rlP. 

However. he v"rn5 ,hat th• stand.Hd vlll proh.•hly 
evolv" thro11qh the 011<i-1'190s 11nd that -..ny venrlnr'I 
vould hav1P to undprqo 01aJor ret°"llnq to u•e Al'>/SAA. 
s .. qe SottvAr• (Rockville. M~) 1, tollovlnq th• npv 
5tAn<iArd. The l'ASE InteqrAtlon S•rvlc•5 !d ~'?<; 

C"<'INllltt••· tor•f'd hy Dlqlt11l P'4nil""•nt an<I AtlutH'>n 
Terhnnlo'}y. ls vorkln1 on 11 11tftnrlArrl ba,e..t nn 
Ath@lrton•s Softw,.re Ra1:-k Plane. (P.•lraf_·te(I rrf"Wft 

!;P'!'P'!~~!_!le!!!l~~· l'J June 19119) 

tlc-tworks 11re the •~tAh11,he1i "'~"n• o( 

del iv•r lnq lnto11Ml ion t .. chnolc>oy 'l•rvlc•' to nu '· 
To be cc""P•t It Ive. b•l51ne,,•, hav• to tor01ulat• dn<1 
1,..pl•01•nt a tutu rd! proor str11t•'1Y tor the n"twork lm1 
ot I ntc>r,.. .. 1 Iron. 

A kpy f'lPment In "l<"h 11 '''"'"Tl viii h-1ve to 
he a new st11ndAr<1 for hlqh •pee<1 "'"l"''rielnq thP 
P'lbr• Dlstrlbut•d Oatn Intertace (rN>t). 

This '' llk,.ly tr, h•cnftle the <i'lmln,.nt 11 .. 11<1 .. 1<1 
tor hlqh 1pee<i network• In th" 19•l0s. It 1, 
suppr,rt•<i hy 1111 the l•a·Hnq •nppl 1 .. ,, or 
lnto1111,.tlon t•r.hnoloqy 11nd viii •v,.nto .. lly h""{)f!\" 
an lnt.,rnat.lonAI 1tan.-!ar" puhl lsh•<1 hy the 
lnternAt lnn11I 5tAn<iards Or911nl•at Ion. 

Since P'ODI Is base<i nn netwnrklnq dAt" nt 
100 Mblts 1>•r 5e<Cond It oft1P1S 11 qn11ntn111 l•11p 
torw11rd In netvt'.lrklnq p•rtormance ovrr ""rr"nt 
"'"thods h"••<i on P.thern"t ( 10 Mhlt• P"' spconrll nr 
t ok •n r I nq H nu r or I~ Mhp• I . 
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On• of th~ ..,.,st ,-f~'\#l Li11•1 rr.t-.: ..... n~ !or 
.tnt \,_·ltl.tt lnq thf!I us• ot FDOt Is that lt nnltf"1 th.
Il'M an<t nr:1 ~ """' l•ts. f't1th L-·~•-•nl..,s .u,. ~ ... .-11 ln•J trh .. 

stan•ltllr.i anJ "'n •"Dfli h.'t<.~kt ... \nfl' nPtV'l"Jrlt wl 11 h_. .lhl~ 

to routfl' trarfl,.-: ~tvepn Eth•rnipt .Jn<f tok•n 1 inf) 
lor-.tl n•tWCorks. 

As th• r:.maher of netv,uk U5e'?S irt•'fP.l.,P~ and 

9rAphics bas•<i arpl lr-at inns b•c .. ~ •or• c~n. 
nrqAnl%~t lnns vi l l r•,;-.1lre .,-,I'• h.tu•iv\,fth th,;tn 
t.-ur r•nt lC\Cal ar•a n•tw•>rks can prov Id-. ... 

NPArl\• all nf F'Dt>t•s 100 Mt.its pt•r ~p1·nn<f 

h"nrlvl<ith vt 11 h• avall,.hl•. th,.nk5 tc> its "Pl,..n•t 
tolr.ipn prol("')COl.. Typli..'"'-ll ly this .._ .. ,Jlll«l me.an hetw~P~• .1 

12· •o 2(1 ·told ln.-r•a,• In 1hr0t1ghput. 

Further ~eneflts t:"<.mt!' ftQft!: rorit•s resilient 
iP5lqn. vhlch •.tkPs lt ahle to 51Jrvlv~ cablP ht~~ks 
an'1 fallur•5 or 'lln1le .. ~1 .. ,. <tn<i lt'I .. hlllty '" 
••tt!n<i the r.-.ich nt nPtvorks up to lGO kllo,...trrs. 

The 'ltan•l.trd Is b1Plnq '1ev•loped hy a c.--inee 
(XlT9.'>) of the A••rlc'ln N.11t 1.,n,.1 St.ln<'.l.11rd'I !not ltute 
for th• lnternat Iona I Stan·fard'I Orqanls"t Ion. Th" 
co-lttee ha, c..-plete•I th•e• 1•.Hts ot th• vnrlt. 
vhlch h.11v .. •lready h .. ·:""'• ISO dratt 'ltandarrls. an-1 
'"""lrl co<apl•t• the last part eArly next y•a'-

Th_. last p.tirt. r11vt>rlr>q '!l'tat :,..." ft'.Jn.1ge•Pnt. is 
h;· far the •lst ,-,....,.pl•• and i"'P'Ht.5nt se,:tlon. lt 
it•als vlth network c0ntlqu1atlon an.1 <""Ontrol and ls 
,tlll soaie ""Y frOlll co"'l'letlon. 

The 5tan<iu<i spe,,1r1 .. , a 100 Mhlts per , •• -.-.n,J 
n .. twork vorklrq c>"1"r tlbre opt le cahl lnq. Th• 
t~polnqy Ls a duAl cnntra rotattnq rlnq. 0Atll 
tra..-ei'I one vay roun<i a prl•ary rlnq an.j th• olhPr 
VAY rnnnd a ser-oml.tiry r lnq. vhh:-h ts ho·~ lt t:-ctn 
s1nvlve c~npnt f11l lur ... s. 

Hult l11nowip tlhre nJ1t le r.thle .11 lnv5 " tot till 
tlhre IPnqth ot ~00 k•. whlrh ls 11or•'1l l\' ~•JHP55~t! 
"' 11 rlu"I rlnq c-r 100 k111. Up lo '>OG nole5 can t.e 
connect•d to bt1~h rinq5 (<lual att ... ,·hP<i) or 
1.000 nof'lps cnnn•ctP•l to" 5lnql., ri11q (5inql1P 
i11tt.tichP<i). Th"! •Avlinnrn elist .. n.-(9 !ll!•,)t")rteti by 
OIOJlt l1ro.-te tihre is 2 k•. 

Font wi 11 not lie 11 r'!volut Inn tmt .1n e•.10l11t 1<111. 
Ho:st cur rf'nt usf>rS wl l l bfl' r:nnntu_·trrl to the 
r(')rpori11t11t nf!~vorlc via lor .. l netwnrks ~11,-h .1'.t 

F.thern~tt nr tnk11tn rl11q. ln··"t netwHk tr1tt(lr will 
tie 1:ontAlnet1 within ,.,_.,,l!.rtlft~nts. Hnw .. ve1. the 
qrowth of r.orp00r.,te :1ervlr·•s. acc.:-..sSPt! hy 1111 
<1.,p .. rrooent,. wl 11 lf'a<1 to the Int r'>oluc-t ion ot hiqher 
5pee<i FOOi h11ckhon~5. 

Thfl' nPxt <iP11PlnpmPnt r>( FflOl h..t•·kh<'lne networks~ 

prr1hably starlln'J In l'l'll ... 111 lo1.-!11'1 .. <ilriPct 
C'lf\OP<:llon of malnf1itlftet 8fll1 hl<Jh Sp4!.:"d se1ver1. 
"'•t the cost n( cf'Jnr.p,-~ lnq: ti') FnOJ vi 11 he hl<1h A•vl 
ftW')!t 11s•r9 Ml 11 ront ln111t ti') he ronnrr:t~r1 tn rhip 

101.•.tl n .. tw>rks. (l~xtr.1~•-·' trr>m C!?"'rl_J~~-'--~~~~~y, 
)I Anqu.r 198Q) 

Th., t'lhre l"li'ltrlbnt .. .-t 1"111!• Jnt1Prt .. c-• (f'l>l•I) 1,. 
.. u11n<i .. rd tor hlqh-spe•'i npt .. or~lnq ov•r tlhr .. 
<>pt I<· cahlP. It Is helnq d1Pv .. 1or'"" 1.y a -:0111111it.tef' 
(XlT'L'>I ot !lo• Amer kdn Nat lr>n11l St11n<iar"1 
ln.tltoitiP. 11uthorlz•1I by the lnternatlon"I Sr.1nrhr<i~ 
OrqAnisat Ion. 

t'llOI i, a rlhr" opt I•· tokpn r inq n1Ptwork. It 

us•s 1 lqht •"'lttlnq <ilr.de tr11115111ltt1Pr• ovf'r "'"It lmo<l" 
tihrlP to ~~hi"v" 100 Mhit• ""' '"r~n<i over I Ink~ up 
to two lrlJom~trtt!. It us.it• it •lui'l r.ontr111 hrPt1k or 
no<ie t11l lnre. 



Th~tfl' .•r~ t.·uu ... \ .. r "l•(·tt ·•:1 t .. tt1.a 5L•ul-tr.t. 
Thrr• .•r• .1lr•,1·I;· ·ft.tft l$tt titard.tr•I•. 

Th.- (,"ir'h ., ... ,·tl•)n ... n ,., ... , .n •·••i•·i··ttt••nr. 11 
I hP :r_., ... , •"·'\fr.••l .. ,. .•n-1 1•,-•rtAnt .tn•I "'h•••Jl1I t .•• 

t ~nil il'~·! •·'' ly n.-wt •;r.tr. 

Thl .. .. ,,~.·~t l ..... :hP ,.,,~ \.·.,: .. 1 ... ~1 •• 1 ... l·1·' 

W'1'.!f•f """" • n tta• t lt•r4" ,·,111?'i.lP .... Vfl'l 1 Jt:• th,.. 
1:-11mP•·tnr:1 1u1 I (lhrp 1·.thl.- ('l.it~u. 

Phy"l••ltl lltyPr prntoo-ol (PHY) 

Thi" h.11 twr. l'ft,1in f11· ..... , ir•n'I 

,·,·"'Hnq ltnri r1e1-.)"'H:l1; r,f :tfq,utl~. 

,., •• fin:t ht"' tePn ,f.,."llqn,...! t..-. tll.tlli"'iZP thP 

1lqn.tlll;:q '"'t"' wlth 11 !l•-hfl'"'fll l··•ll ... t fnur '""r fl•JP 
,.., .. ,,_.._ Thl .. I• Q·· p•r r:·ent •ffl,-1,.nt "'""'' rfl'in ...... •t.• 
• l qn .. t : i "'1 r II t • '1···wn t C"' l 2 ~ ,.t. it 1 f.P r •4'r 0 ·1ir1.-f. ThP 
M1n··t:.P!ter •n•"'Ytln'J 'J•-'lPJr:fl'. u1Pt ln F.~heirn,..t .tn-1 

t.-l(fl'n r lnCJ. h~~ nnl\" ir,n p,ar ,·,.nt .-tff,·lpn.-y ""'' 
..,.:mtd r.-.lu~rP ]1Jn Mhlt• p•r ,.,.,,uri 5lqn.ll I l:l•J If l! 
wPre to hfll U!P·i fnr Fflnr. 

t"nr1I ri·•P1 nr,t r~:li r• A r lr.·J m.):dr..-.r 1Ltt it~n 

• -0ntrolllr.q cln··k\w:;. •~ ,,~.,.n rlnq <i·•-s. hut 
impt ftl'nPnt 1 o1I ~ i 'tr i t-11~ ~·1 rl..,<-lr in·:; f •:n. ·r lon. Thi"' 
t~P"~'."P1 111"'\ l lrrdt r-n th• !1117~ ('!f thP FfJC~' r lnq t·ut 
•ine~ 1P.1ri tn il ft'.1wi1r1:11"' trAr.fl' :tl%P t'"Jf 'i.11C:O r·o<le 
'.'ty;r:t)o)l S ( 4 • \(l() t.yt ... S). 

Media arres5 ronlrnl (lllAr) 

Thi!I ,,.h .... t,alr"'ii .1nri tr~nsfprs rLltlt "'n tn ,.n,1 off 

lhP r lnq. It h.truile5 p.1r·\cer framin\J• :5Ltt if.ii 

.. tt•lrP5"' r-.,·,•qr-.if ir,!1, tolc:en p.:t1slnq 4ln-'! thP 
'l••n.,.rol!' io;n a:1d: Vt-r \ ! l<"..tt lor. Of f fAft'l(I' rhe··I( 

The m.rtin tun,·t lons tHP intt l.:tl rin·; 

t:"nnf iq11r .. t inn. hlt er rr.r 11\o•nitor inq •\f tho? line, 
rp1·nn!l'J1lfo1( lf"'ln to hypas1 f..tilurP! an..1 rr1v,:i1:it)n Of 

man .. qement servlc:es r!1arioq ri.~.rm.11 r 1n'J l")perat inn. 

(Sourcl': ~omput_~~-W~l'lcly, JI All'J'l~I 19A9) 

~vPr~0n~ Aq:~es th~t ~•e~trnm1~nPt i~ 

n•mr;itihl l lty (F.Hr) !s A rll'•lrAhle fe .. turP t,; 
h .. VP 'n c1J •:r,mp.)nent ()f ll plrP•7P IJf 4'fj~1lpme11t. ~11t 

the l•;.!l'mPnt .. t l"n "' th" F.F.C <llrect Iv .. (A~/ll~/F:W-) 
"" th" subject Is f;tr from clPar In the run up 
to 11,.J.2. 

~hi le th~re l~ r:n ~lSA?reemPnt nver tt1~ 

as• impt ion th_,t th,. i111hl Ir: nAtwr•rk h-'• to tu" 
prr)tPrtP~ Ag .. ln•t tt1~ •ff•~tS Of AlPrtrnmdqr1Atlc 
lnt~rf•r•n~•~ there hA! not been t1nlvers~l 
Al':'~ept11nce .. mrHHJ F.F.1~ m'!'mhers that Al 1 Pf11d~1mP.nt htt! 
tn hi' t"StP<l by 11 third p11rty. 

H,H.•1f;ict11tl'rs of lnform11t Inn t"dinoloqy (IT) 
,.nil te1Prortvnunlr:c1Jt lon!I •fj•d(>"'-.nt kn(')W th8t th•y tAc:e 

.lrl""" rn~t • In <J"' t I nq the Ir "'l" I l•'"Pnt s•·r "Pnf'<i so 
fl~ to rPrtur-• lnt•rfPrPn~P le·11tl ... ThPy :tl10 know 
th.tt rert lfl,·Atlf}n 1.1111 •n,.hle t.h•m tr, ••11 i11·ros' 
P.F.t: hor,jer e. 

H.1nufA,-turpr5 "'~k lnq t_.1,.,-f)mm11nl1·.tt ,,..HIS tlnrt 
'""In "'l"IP"'f'nt u" nffprp,j !hp r·hnlrp of 
fft .. n11tArt11rln'J •in .. ,.,..nrlt.tn,·e vlth spp.-\fl11<t 
P.urnp .. ~n .,1.,n..J11r,j1 "'hlrh .,111 h• Jlllhl 111\,.,j In 

th,. IJI( "' l,jPnt 1c .. 11y ""'""" Ar It l1h 1t"n''~"11•. ()r 
th•y r"n lcppp" l"rhnlr"I rnn1tr11rt Inn fll• nn lhPlr 
"'llllP"'f'nt. It "Ill contain a rertltlr·.t111''°"'11 
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thir.t 1•.•rt;· , .... , hc.o"'.-. to :t1P .. rt ... , th.H t~P 

P'"tnlr'fllPnt •.· .. ,.f,H•5 to n.1t lunAl nr lnt~rn.-l ion .. 1 

"' ,tn t•r·f•. 

The 1-~1,..-t ''""·''~11 ... t ic ;-•• ~-.tt lt,f lit;· £•i tl!"ct ,.,,,. 
·'rt' l i P1 f n ., I 1 t: ;·1.r' nf .,qui t•...,nt rorut#'•:-t p.f 
Plth,.a.r tiirP•"t Iy. or lu.tlr.-.·t ly tn thlfl' puhl ir· 
tpI~.--~llnl•·,,t l•\n~ ttPtv•nk. f,,, s~n,llnq. prp.c_-.,55ln•1 
or rP•"l!"lvlnq infora.1t lnn. 

lf.ltllWH\l-::-.tt lr·n n( th.a rflff_.r.,!tt n.tt i•'ll.ll .1n-i 

lnt,..rn~H i·)n.tl !lt~n·1.1r.ts h"~ ;·Pt to l•P AqrPe·t upnu. 

f"·•r .-J".t'8("llf". r;.:NF.tF.r' h.t~ .1l a..1tr•i.1tP fr.:·• thP f:urnJ)P.tn 
r·r.LftllDl'"',..'" to •!P .. t vlth ~ .. stAmf..,,,!., fnr I'!' 
... 1ul1~nt. Rut :-h._.. 'flt h.l~ 1111.,st i1•ru•.t how to t rf'ait 
511r·h ~·r:lpnw:t'nt ~·.-.en lt ln1_·nrp-1r..ttP~ r-l,ilo 
,, .. ~,.,~it: .. ,~. ThP ''~al~~ h~• rr0t,l•~~ ~V•t 

.-.. 1 lulAr '"~'..., ~n th• frP<Ju ... nry r1u.-;e '){){} 9flf\Mliz. 

It Wol1 .l'J."llnst fJll( vi5'••~ tl1itt Art .. _..trill 
··-rt lfl··11t \r.,.., pr1~·•·iur• shnulrf. hp trr-, ~ ..... ' ·:1·•'11\ 

t~••··f~lfV'Plunlt:'at lon"' t .. r•ln.111. ''""'r'"ref'! vllh IT 
•'1•1 t pm.rnt . !l'·•f th,.. :JI( w"s •:ut •.rot Pt .. Afl•l the 
~lrP··tl~• w~~ atfnrt•~-

fin,.. i11r~-11 y.,t t•" h• r-111 .-l·1pc1 1 .. th.1t ,.f 
sub as,emhl\e5. OttPn th4' 1-:w· nf ~ !y~t ... m e~n tliffpr 
frl"lm th"t ()~ its C·"lll1f itu~nt i1.trt5. A nnll!' r.ff (d•ire 
nf r::-.tplt,.l fl'i1\ll~nt l" tflfflr11it fO test fnr EMI .. 
hPfor• it l1 p11t t·'')Pt t\Pr nn th• 1-u"lt·-""Pr ·5 
pr.-.mi•,..s. Np•.:tP-rth~l~•s. inv•5tmPnt t-y Ill' l,..~, 

h1-.u'!.e9 h.:t~ hPen !Un'lt ""t I Al. 

f"nr ,-nfl\p .. n l IP!i S4"elr l nq F.Mf_~ .ttlv i rta Anri •np.pnr t • 

RA•ll0 Fr,.qopnry Invest lqAt Ion nrte•s tPst f11cl Ii• iPS 
t•> lftPPt ,,.,,-..1t n111t lnoJtl .tnti lntPrn.tt i•1on.tl stAn•i-lrd~ -
,,, "•A~P•"· vnF: 081!, RSAOO, An<i is21. ~ISPR, 
F.tl~~on .. n..i HPT I 300 51'rlP5. 

The ~!litary ~ep~r:~ ... ~t at r.~AtherhPAr! 

<1etPrmir,,.,. cnlftpl 'J1n1:WP vlth rtefen~~ !t.tnlfArrt,; .ln1l Hlr. 

'ppr·ifa.-·Atinn!. tt~ well AS •: .. rrylr.q 011t work nn the 
'°"'"PAtlblllty prnblPms In shlrs "n•I military 
vt>hir·les. The aircraft dep.lrtiaent is ei)nt:'erneii wlth 
•HP or;Prn11~ t:Hr prohlfl'm5 in mil it"rV ;and civi 1 
Air•'fdft • .lnrl h.-.s .t rntr'--'rPhen~ive- lnf'>t-d le test 
fA,·iJlt•1 fnr r·l"'\mp11tr.r-r:-ontr0llett. lnw le·:el, swept 
fr.,qu•n•:y, coupl inq inv•stlqat Ions. 

ThP impA<.:I of thl' Rru1sPIS dlrP<·t Ive Is 'l"lnq 
tr) lflP-ln A }f"•t o( 1tq'}r&11v.tt ~nn fnr tJIC mw11nu(Artorer!I 

whPn it C:OtTW't!I l nt 0 r (1 rr@. T•1• r e"lu It, of A 
OT f (un•fP·i 't uriy S1"l'Je~t t hAt COfftp.t11l1ts are 'Jl'l t n•J to 

!nf!t1r <fel.:tys ltntf t:ost '· The smAl ler ("Jn~s "'"Y not 
t,e Ahle to lft'1tket their prn.-!ucl5, unless .tddltlnn.-.1 
t .. .,, ra.:l lit lf's •r111 Jl•.rail 111hl~. (5<>urre& 

F.le<"~rqni~~-W!elcly, )~ Auqutt 1?8~) 

An pff1t~t Ivel!' cnnnP<"t ivlt·1 sn1ut Inn s~ts " 
f"l"'\lft'• .. r.y Af11Jft (rl'">m lts f'"()tnp4itt ltor9, An1i it kPep5 the 
torus r,n r:u1t Olft&r s. The r,pt lmu"' cnnner·t l v l t 'I 
solution ,.lsn allow5 PVolut ion fr(I"' <tistrlbuteti 
system• to nP.ver te.;hnolo'li•s. Ancl it permit" both 
lntt?')ratert sets <"1f pr"><lurts ""'1 sirHjl@' produrt 

offerln<J• to np.,ratP "lthln the s.lmP. environ"'""'. 
lfelplnq c0mp .. nles rerralt custn•ers ttrut save money 
in arhlPvln<J these oh)•rt IVPI are r•rtlfl .. hle 
.·nnnP•"I I ·1I1 y st an""'"' so ch ~s th" Open Sy lit"'"' 
Jnt11trr·l")nn.,rt inn (O~t) 111w·-,d•l lln<"'I the tnteqrAt ... <1 
Servlr'l'S l>lqlt"I Net..,nrk ( l!lrlll). 

P.11f'r 9ln,·p t~~e flrst r.rnt1putRrs WPrr. hul If. 
r-nnnprf lvlty hAs prPs•ntl'.-1 holh npport111dtlPS ltn,j 
51rnhl•m•. A1 t1whnnl ... (;y "'"'''h"s !tt ..... rJlly nnvArt1, 
Wholtt nll'V (1rorl11t:t I l11P~ h .. Vf' '"JrAf'lt111l Jy hero"'e' 
,....,,.l l,11111•1• to 119f'rs. N4tW 9ill!'rvlr.fl's ho11ve floor I shed ln 
th• 1?901 lhAnk~ tn the adv•nt nf P~~. 11.-lv11nr-pcJ vorlc 
,, .. ~ irrns "ntl 9p•rlA1 t2fl'rl 1up~r•lnlrf)fftfH•t•r•. 



All of \ihi,-h .,.. .. ns th.tt f'""OAp.llnl_.~ t ryin'l t--.. 
k•rp np vlth th•lr -..rk•t r l'-9111! ln thflo ltlil\O, vi l l 
,-ont ln11• tc •rr•a.f th•l r t•1-hnolflq:y 111lx•~ .trrn'~ 

..,,ny C"~>#t lnq IS VPntlors· pro-lu.:t I In.,,_ This 
c•P'tAi&aly was not th• c:as• ln th• ra~t. wt.~n .1: 

sinql• v•ndnr .._-t._"llJld •aintaln lts st:r•n9th in all 
f.Oc-PtS ,,f th• t.,c-hn<:'loq)·- l'ut now. by t>uyln'I 
pro-iu~ts that C••nfora throu9h <"Prtlfk .. tlon to 
lnt•rnatlonal stainJa.rds. us•rs can hPlp e-nsur• a 
s•:t•l•ss l lnk 11p acro~s n•tvorks_ At th., SJlllBf" t i.-e. 
thpy cAn ailsn fr•• th~•s•lve9 fr°"' the hiqh•r .-r,5t. 
slnql• suppi l•r approAch_ 

ISON And X.25. thp two w .. l\ k c>Wn st .. nd.irds fo; 
public (.-onn-..rt ivlty. a:r• i9'pie•e-ntltt iC\ns nt th~ 
third laypr In th• '"'vpn-laypr OSI ... 1 .. 1. thp 
so·..:atle-d ne-twnrk tav .. r- In th4!' tSnN tri.a:is that 
lHP eurr .. ntly t11klnq placP ar.,und thP world. hoa•., 
s11bscrlh~rs to th4!' volc•!·data s•r7ir• r•~•lv~ ~ 

p.tlr of 64-kilohlt ('Pf ·spron<I tl .. ta ch1nn .. 1"' 
(R 1:-hannels) that •ay op•rat• ov~r th• S"lft'! 
tvistip·f p.1.ir vlr• as a vol•.-• linf"_ Thwy •lso qet 
a D ch,.nnPl that cerri.,, routln'l and othPr 
admlnlstretlvP infor .... tlon. 

Th• D channel vlll also carry ~~ta pAcket~ ~·V•f 

thll!' publi..: network in th• s1111ntt w11y a 10t_·a1 ar•a 
nPtvork (l.Atl) •:arr I•"' thP• vlthln ~ COll'pany. 
AnothPr 0 c..-hann•l adv11ntaq• ls that it enc.t1ltts 
.r::-,.,..p.11nles to aut0mate th.., hAn•il lnq nf inr-r•tnq c.:tl l~ 
b,..st!'d a;:.~n th4! ca!ter·s t•l•phoneo numt•er. Sln,.:• ISC>N 
ls dl9lt1111. It als'> 9lves carr l•rs the chanc• to 
rPoffpr spPclal cost f•aturPs that floppPd lr. the 
past. 

One di IP"""" Is th~t. In ordpr to lmplP~nt 
lSDtJ. sophist ic"tf'd <llqital svlt.:hps are rPq11lrPd. 
AJr.,Atly maklnq the c<>nv•rsi~n to th•s• new 
qeneratlon svlt<.:h•s. the F..urnpean C<)llWlhJnity will t,e 
fp,vl·; to roll out ISON t.y l'M2- In !h~ llnl!~<i 
St .. tp~, thlnq~ viii tftk• ft llt!IP lnn•1~r. prl•.ully 
hfl'C'1;U5tt the cAr r lf"r" vl 11 hav• to C·>~l just i r·{ I hP.Sf' 
tPt.:hnnloqy e•pPnrfltureos. 

Jnst•111-i nf th~ p11ltry tv·'l dAti1 rh.lnr.Pl5 t.-..r 
re!!ldenli41 ·:ustnnaf!rs. r.or(w'l ·tte u5ers vlll t.• Ahle 
to t"k"' A<lv,.nt,.qP of 21 <l~tA . h~nn~ls fur " qrantl 
tot~! of 1.5 mPq~hytps or c~p~city. 

Thi' •*-.,,r\5 th .. t ,-=--p.,,n\,.., wlll t1P .lhlP !')'let 

tn11rh llV'HIP VAr 1 .. t y on th-.•e pr '"'"''I f:nt")k ••fl~ t hlf"1 
1111t :1) fl:w~f'I vnh·p 9P••lnn•. Th<•~P ''l•tl,.m1 41r•••nl 

11ppP.1l lnq ,..., "" ln"."r@',.,lnq n111at1#r of fJ!"; h11~lr1,..5~,..s. 

$".:~ "'• •-rd"r·ln<t tht1tlr ln hr,u•• t'RX syst•"'1 wlfh 
ISON swltrhP1 th~t vlll en"tlllP th•- to int-rr•~lly 

mlmlr: th• tPIPphon~ comp,.ny•s •ervir4_ 

N~t"'nr1c pl'·1c111,-t, "'"~' p"1S5 "It r ln'}ent tP5t!'I t..., 
win cprtlf1.-ation. At th,. t:nrpnrHl<>n fr,r npPn 
Sy1tPm• (t:OS). thP ~Pst-.rn h~mlsph~r .. ·s prl~~ry 
nPtwnr k St 11n'1,11r 15 rnnf'lrm .. nce r-h~r:k•r, t:"•r t Ir ir:At l'lO 
ts " mll!!t.h()fflr.~1 procP55. Aftt1H An lntern~t lnnAI 
5t'1nrl .. rrl l'I A1·">flt .. rt "'"" An ln'11141t ry "'nrlr:!lhnp prn.-111~e1 
cooform .. nre q1JlrlPl lri#S. thttn ro:-; hul 1'1s or hoy~ 
tPst lnq •nftviu,. fnr the ""n'1utl. Newt, It t'"~'-• 
th,. network prr"'111<·ts for rr,nfnrtftAnt:-f' to thtt st .. ndAirti. 
Anti tlnAl ly lt ftWArds 11 ' iS m"rk to v"'"' th"t pA'' 
Its t-.1•s. p,.rl~tllrAily, ~OS spot·rhprks Alr•a<ly 
cert lf I'"" prn.fo.-rs. It .- .. n el5n help ,.,,..,Iv• 
lntPrnpPr11hlllty lseu•• th11t •rls• betvPen tvo 
prn<1ucl5. 

Thi• Y•••· "prPI lmln•ry ros m•rk ""' qr .. ntPtl 
In X.400 (the lnt•rn11tlnnftl •'""""r" fnr el11r1r0nlr 
MAll) 11n,I tn :.AH• th11t c-nn,orfR to the tn'9tltute nf 
P.\,.rtrlr•l 11ntl P.l•rtrnnlre P.nqln••r•' (JF.P.P.) 
stAndu"• tnr P.tluHnet (802. )) Anti tr•,.n 1>111 
(AOL4). Tnken rlnq (1102.S) prn<i•wl• viii q•t r:n-; 
cut lflr11t Ion hy 1'190. 

fnl,.rc·1~rA:hlP ~1 ... ·trnnlt~ a..'lil 1.t<tt ... t11"1 tlfn•1i.tP 
.-.)nnp.··t lv l t y , ... ,,ts l•t• t hr VA l ls •'f A ···~· ,.,y _ 
1-:...,-1. \y••s vi l 1 t... ~h I• t"' ,-~n·t. I ... - .. i .,... ·'"l' ,...tit 
a.11il frt...,. •.:olle.1qufl's. cust\.•~rs .tn•I ,-,lfa\.~tltors 

.ll ilr.,_ A.noth•r ~t.l:n1t.1rd In th• pr~~-~,s of h .. inq 
C<'?tlf! ... ! is lL2'>. th• p •• .-... t "'wltchinq pr .. .:ur:srr t<> 
!Sr>N. 

tn 1990 "• vlll al~rl s~P ccn.! 1\r&11m.~p lPstlnq 
f(lf ~liprtronlt.- cl.1t<1 lnt•r .. -h.11n•J., 4F:r'I) .u1.t (ll• 
trao.,frr aec•ss ~n.i ~•n.aq••e-ut (P"'T'.\M) st.lh•iAr•fs- tn 
Btidlt ion. a l l•ltl!'J set ot st .. rut.u·~t vie t:11al tPr•ito.1: 
c-'1p.tbilltie• vlll .tls(') lw t•st.,._L •:irtuttl t4!'rmain.tl 
ca1,.1t>illtlPS will be vplc•-.. t".:.tuSP th .. y will "'"-'"'!" 
US .. r~ to buy dlff•rpnt "pvl<:•S for ,-t:ffr;i>nt pt.lf~"'SPS 

f ,, .. di ff ~r •nt V•nd•}r s S•t..-Uf IP i :1 t hie ir n()Wl •d.:J• th.it 
th..- proo:J,,L-tS will h~v• c~rtaln c.1,i.1t-ili'tle:s in 
co,...,.,.n anti vlll ~ ... C"·~nlc.at~ i:-orr~,_-tiy fro•""'"~ 

vPnrl:or's scr••n to 4noth•r v•ndor·s s·--r•~n. 

Th• hi~q•st pot•nt lal cost S.\\/ln·.JS r 0:-r U5f'fS 

hnvf!V"'!'r • coul<' c-n_.. fro• oC\fflce rlc•:u-..nt 
uchlt-.ctur• (OJ•A) whld proaisps to savp ""'nv 
rln!litfS an-i -:·olk• us•rs' llv•s a vtu>l• lot f>dsler t.y 
fAlt-lli".titlnq th• ••rt'..JtnJ• nf .1,,)f'-u-..nts h~tw,.~n 
sysl••~ sn that th•y r:an h• edlt•'-1. tn this 
conte-xt. d·y;u9Wl!'nts includ• such thin''' as qraphi.:s 
and Sr@'Clal ,·hartl.Ctll!'rs. 

The Ir1tern1tlon~l S:an~~r~ Or•1Anization·s (t~Ol 

tran5action pror•ssin9 standard ls crltl-.-1!1 to 
alr 1 ines. as vel 1 as to b.tnks. brok•raq• houseos .tnri 
oth~r financial lnstltutlnns- Traos~ctlon ()rocessl,lq 
hiqhl iqhts hm ls.,u•"' that arp C"Pntral t<> thP wholP 
"'lardards ao11P-nt •fflclPn•:y """ install.,<! plant. 

Conform..tn•:-e to stAn•iAlrris trady e•a•-t .t r; ice iu 
ter"'s ot p,fflc·l•n("y_ Nr,n !)$[ eessa~• r(-.ra.1t~ c.tn h~ 
lllinre eftl.:-i•nt sinr:e- they <·.tu refllill•.1e qPnP.rAlly 
u5~fnl p\e, . .,., nf rt .. , .. lh.i.it ~rt!' lrrPle-•1A111t •o .t 
(~.lrt ln1l..tr aJipl lr.tt lr1r1_ t .... ~ •{f"ltr • ill C'OS ~1illlP"/ 

,,.,)..., .. d that t_'IJSt<.>ll'e'J9 "''•Uld b• ""'11\nq ti) Jl-"Y .•n 
ilVf'r.tQ"' ,,f 7 ~r ('"•n': .,,,.., fnr pro.-1\;.,-t~ thftt .•tit.er~d 

to 5tJtn1f.1rtf1. Aut thctt ,.,,.es n,.-,t m~;iin th,..y Wq1Jlt! ht!' 

vi 11 in•J tn [1.ly tn,1t pfPt11i1;m for tl~vlr-P"I th.lt prOf:PSS 
t.inly h.i.lt theo lnfnrm.Jtlon ia a qiven pe-rlrA uf lime-

<"nn!Pn<llnq with an lnstallotl pl~nl !h"t ;,. n'•t 
h.111e.i on lnt~rnt1t lnn .. I 5t.11n•t.1:r!!'I 1~ ;iinnthPr S'1rt'"' 
!IJ,."t . P.vflln t h111111h 91\mP' n•t ..,,.,,it'~ ri·> n•\~ 1·t111f ,,,,. tr-

'>S: i prnt•H-ol 1'. USPfll lr'•l!'lt ~l""Pt itnP .. .. l'.""rl"WftmO<\ ..... th ... .,. 
tr, ,.,,., t ..... ,,. .. ~,. 

Thrrp Af@o -'ti!·) ''''9WI'." ln!tti1lle•I l•ltlflt l!1'5t1••1 t<> 
rt .. 1 ... y w\th In ,..,,,,,1 or f5f1tl lmp1PmPnt'1t i·")ll io the 
UnltP•! S' 11~ .. 9. Whl lt! l:"iON <;<u1ld tif' ,-·,nf'lffftiln1·e 

tP't"rl .. ., P-'rly "" 1'°1?:1, It l:J nr.t P•p<@'rter1 tr-, qn 
int'l v\<fe:1pr~o1ti U'lft unt \ l 50•~ t l~~ .. tt•r th.\t. 

Th11t ls h•r:-.. us~ th• Unlte<i St.tt..-s, A• opp<is•l"f t(') 

P.:rJff)p~. st I 11 h"" " VA!'lt. O'lrl •lp,·t ron\f".' pl"r;t In 
pla,-tt th .. t •mst hft ,-onverte<f to tHqlt'1l ~qulSttnP.nt 

h,.fnrp ISr>N '°"n '10 In. 

1t tft,,y hP Wt1\I .. tt1tr (:0!'ltl l)ft)<"f.art rprtlfl<'Allnn 
th_.t pr--"1u<·ts wl 11 h• ttt1tP,-f ,.,·rortilnq t0 An 

\ntPrnAt l~n.tl n•tw~rk m"'n"q,.•ent ~t.\1irlAr~- Th
t1e1Ai' ts 1JnfnrtunAt~ tiet:ause 9u("h a 5Ltnr!1'r<I ~s 

vlt•lly nee.JP~. $" m11rh so th"t l119t y•Ar th,. n•w 
O!il Netvr)rk M .. n ... C')Pff\ftnt ,(')f111ft VAS •~t~hllsh•ii to ttf 
to ,.,.,·•l•!'llte th• l"fev•l(",P""flif'lt of "" \nt•rn.-iit lnn,.1 
sr11n~"'" fnr n•twnrk MA,111qem~nt_ 

AnyonP "h" h4'1 1J1t1t'1 II flft")·t·hir•t '"rh "!to fRM'!t 

Nr!vl•v r~n r•Atllly ••• the •"vAntA?P nf h4Vlng a 
f"t"H'MV>n 'nfor"'"' \on h~!I• th"t r.an l.J• 1t11t1lly ft'xir:·hAnr,..-•1l 
4m.t)nq netvnrk m,.n,.~•"'•nt ""'•• fr'>IA dtrt•r•n~ 
v.-n·k>r•. If nfl!tV<Hk ,..,.n111 .. •u••nt A<1vr,r·11te• '1 .. vp t 'irl r 
v111y, Jlff"Kt11r·t9 rou\tf r.-.11 Into th" t•'ll In? hln1·ks .11 

P.Arly At 1'>?2. 



Slow .19 n~tv,'lrk st.and..trd' v""rf' in c.._·,-.in•J. it 
'O<llt • ..,.n lonq•r tor prA:..:tlcal .-tr'" ... ':~:,) t-•·Jln ,,,. 
s•t1...·,utty l,,,,.,_ An •rr•n·il• t•" th• h.,•lc· ... , .... -u..-nt 
out llnln<J OSI (IS() 14'181 ·l••ls vltt\ 5•··ur:ty. 11"1 
th• thlnq "h.at r•,.l ly sparll.d avar•n.,~s ()t th• nP•ti 
tot •OAtP snrt of Sf"t:""\1? lty s:•nd.arti .,_,, th• vl:u1 
Attack on APVANF:T. th• US r.ov•rntlW'nt 's A1v.an•:-... t 
R•s•arch ProJ~rts Aq•ncy ,.._tvor~. N•~•rth•l•~s. 0$[ 
tP5tlnq of 9pc..__-11rfty prl"Jrduct9 rrnhAhlj vlll nnt 
ha.rr-n qulrkly h#cau~• th• 5t.tn°i.ar•ts '.'1.-tt•rs ar• 
only ju1t nn~ .askin9 us•rs vhAt th•y ""'••I. 

Th• ;·•.tr~ th.at h.•vP qnn• into rrl').f11et t•st ln·J 
ha•:• •l'""·ly pai" <>ft fnr us•rs. ·-•rllti~ 

cnnfl'lr&eni·• to nPtvork stan.iiAri1s tawl l lt.at•~ t r•1f" 
c...·°"'(,,...l lt lon ainnnq v ... n.tors. vhlc-h ln turn lP.t<i'I tu 

lovpr pr l··~t prrwiuc•t•. AJ q•aAlr.tnt,.elru'J 
lntProc.-r.t.ht I tty. st•nt'f.11r1fs •nA~I• ns•rs ro (•l··lt 
thlf' ~St pr•>-i ,,-~S frr-a P.111r"h OSI YPn•f••-.r • tho .. 
•l lovln9 th• .. to c.•pt l•lz• th•lr conn•··t i'.rlty 
solutions. Also. As .,.,r• c•rtlrliPri OSI pr..,.-h.1··ts 
b..-.,.... •vallah!e. th• C'>tlt dltt•r•n•lal viii "••crea•• 
b•tv••n w•r•• th•t CIH<f th• st .. n.l.ud ... ,;. and th···s• 
th•t do not. Th.11 ls chl .. fl~· t..r.a•,.• t•st lnq ,_.,.,,.,,. 
c•n ~ spread over nore har~var• an~ svftvar•. 

~esplt• th• r.ost savlnqs, th•rP .. ,. still 
<lr•vna•,ks to pursulnq • ful 1 OSI lapl•-nl.11 l,~n. 
On• vdy to o~•rcOll'e these hu1dl•s ... , b• to sl°'['ly 
us• protncr.l r:-onv,.rtf'r!I vhen non OSI h•rrl•r5 cannot 
tr. avol~•d. N•v•rth•less. OSl q•n•r•lly viii h• 
q'X'<I for t•arlnq "ovn such barrl•rs h•tv•Pn 
COlftputf•r5. n•tvorks and •v•n lndlvld 11.1l appll:..ttlons. 
This ls crucial b•cause coapanl•s to.1 .. y us• a 
dlv•rse •Ix or n•tvorklnq products rr°"' • pl•thora 
ot ven.tors. Assurlnq product lnt•rnp .. rablllty 
thr<>uqh OSl standards .. 111 help c~"·il•s r• .. l lz• 
the full proals• of connectivity. (P•prlnt•d v~th 
per•lsshn or f'ATAHAT!ON' ••qazln•'", 
15 S•pt••bPr 1'18<;. C'•PY' lqht t-y Tp,·hnic"l Puhl ishlnq 
CQC!\p.1ny, • Dunn and Br•"sl reet Co..,.pany all r lqhts 
r•s•rved) 

Th- worlrl 6f st4n~~r~s-settlnq nrq~nl:atlnns ls 
ii 1-:l •.•2• thAt rtl.li{•s th4!' .s•v•n l.ty'!r INl<l•l (t'H th4!' 
Op•n Sys,•rtts Int~rconn~r,tlnn (051) s.-~• • Ct1n(•r·tlon 
of pur• si.,pl l•·ily. Th•r• ••• lnl~rn.r l<>nal 
stantl,.r.1, set I inq t>f-..ties. natlonAl st.1no1.trrl5 se-~t inq 
t"lndlfl!~. not ro ~nt lon n..\t lonal .. ,.tt inr•rn"t l()ri.tl 
stand,11rci1 l""plf'm'!nt•t ion t, .. ><llP5. ThPrfl! 11r• 
9nvttrn~nt t~if'S that s•~lc tr, lnt'iu~- ··II! •t.1n'1,.r,Js. 
Thfl'rll! are Off1Ani2tlt lnn~ th.1t "'"' tr) \mpl,.•tl"nt 
Stdn•i1.1•ts hPff")rP lhtty h11ve hfl!r•wtallt ,)ffi• 1 .. 1 sL111•l~r,t•. 

r~l11for,·ln•; thP .,e jur! with th~ de _ta.;to. !lo lll 

spP..lk. Th~r• JlrP ad ho'; ,-onwaltrPPs th.•t !IP•;c 
infl11Pn1~~ on .speriflt:, n.trr')w lssu~'-

TAk~. f1>r e•A~r1~. tt1,.. ,,1~1-rs \11 tt1- O~i 

dlff!'nrt. ThP r:.-.. nsull.tt lve <:on-;.,ltt•e or. tntern,,t i.-.a1i 
T•leph<>n• Ar~d TPlftrJr.tph (CilTT). 1·..ts~rt \n r. ...... ,,,.. 
ti~; is 5tu<ly l';roup 'J!t on d.1tA ''o'ftt"';'Jnlc,lt inn• 
nrtvonts. Tt.e tntt!rn.1t lon~I St .. ri-1.•rrh nrqAniJ:,lt inn, 
als,., in r.enft•J.t,. !\iPl,..fs 41 j.-,tnt ,,..,_.hni.·al rt')ft'.ll'l~t:iP,.. 

vlth thfl! Ynteirn.ltinn"'l Y.ler·tr'ltp··hnir.tl r·,,"""iS!:ir,n 
citllett ISf)/Jf'.r .JTr: l. whlc:h Wl"ifk!I wlrh ch.- Am•rlcan 
.SAP i,....nAl 5tan.-f .. r<is Inst ltuttt (AU~I). 5~rvlnq rin Xl. 
th• A:~:;( tdPSSPti r:n.INftitf~· thtlt t)•/~f,..,?. (I!; 

lnfnrm.1t l(')n ttl',.hnf'llO'JV :1rAnl'f.1ri°!'f,, ,.,. rPprP!l~nr_.t l~·~"': 

>'tf th• '"'' lt11t~ of F.lec·tr!cAl ""'' P.lPt·t rcinlr-, 
P.n'lln.,'9rs Int:". (fF:P.P.J, th'!! NAtlnn4l ln•tl111'• f"'J( 

5tAr·,,t•r<i" .tnrt T~rhn.·.1ln11y (tH.;T). lh• Am,.r lr,,n 
1.lhrAry A.i:otn,.lAtt<Hl (Af.A) ~ 1-1 the Affttltrlr4n f.111· l~H 

Sorif'ty (AN';). Anti ""rh ,.,( th,..,,. qrnu''' ls " 
slitc'1i11r<ls se1t .. r •11 ltt own rlqht. Alt'• lnvf"')lv.-1 "' 
thi1 lt•v .. 1 ls 'hP r .. )"''"'t"r 11n'1 A•11l1· ... ~1 P.:q1ll')ffl, .. ,., 
H.ln1Jf.tr.·rurPr' A1snclar Inn tC:HF.MA). vh\r·h hAn.-flf'!\ 
A<lminl~lr .. llon r<)r the '":tlvltle5 '>r X). ()nr" 811 

4'> 

ost 5t.an<f•r·' r\P.Jr• "-.-.apl•t ,,,,. ln thr 1Jri1t•·f St.at••. 
th• l'\SI Nptv.'lrk N.tn.aqe-.-nt F·-,rua illt..-11• ln. s••lr:lnq 
ro •1l·.1.., v•m1nr'! an.1 u11•r'! ~ h•~rt ,t:trt !I•) th.•t 
P<i"tr-... ut •"An ti.• t-1:ll' .tn•t l""'uqht th.&f vlll ... , .I: 

sf.tnft.trd onc• lt ~f"C"G_...:S ("\fttc-ial. 

An•i. t 1n.tl l7. th• )oh \.~t fhota f"ot(VJC.At lon for 
l'p•n Syst ••~ is I H•nr-J ~I <'u l <".ar qi 11, 
vlrp-rh,.ir-..:n of ASSl's: X) Pl.lnnlr.q ... c--ittP~. to 
th.lt of a fW1l lt l~·•t •e! t-~.n "-·~ltt••- tOS t .. c.1 th• 
l<'n••n•ll'I l'.:"fP.tt•-1 9tA1n1t~rd!I An•t •tt•-s>ts tor.ally 
qt .. .,1 trW"ltS S:••PP'ft. (Afl"1•rlnt•rt vlth rer•lS:!don of 
l'ATAMATHlN' •a-tinin•':, I S•pl .. l">•r 1911'1, 
<"•'Pl' lqhl hy T•··hnlc"I Publ lshinq f°""'{>.any. • r>unn 
Jt!',.-t Pra·tstr~•t r(.ap•ny - All rlq:hts r•s•rv..-1) 

Thp 5')f!varf'O ln<i11.s1ry ls 1:losrly •'l:a•lnlru1 A 

Su,lf,..,.... f"O•.Jrt rul ln9 1 l•lt lnq a tlr•"s: P"-">S5PS:S:ion 0! 
r.0n1rar.tors' v0rk. The rulir.q a ... n~s th• <"opyrlqht 
Art t'lf 1?7'io ln s11rh a w.1y th.at a •:r•.'\tl)t r•t.tlns 
rlqht, t•'l • c::-r•atlv• v0rk. Copyrlqhts rnr cr•-'tlv• 
v~rt.s th•t •r• n•lt ~·•• tor hlr• .. ,. r•t,.i.ned Ly thf!' 
cr•at'>r. Th• s~rtv•r• Industry ls l<'<'klnq f,.,r 
legislation st•tlnq th.at softvar• Is "vnrk -..d• rnr 
hir••. Sor:h a '7'1Aus• Vt>uld 9lv• priss•,si<'n of theo 
so(tvarp to th• ~rson or qrn•1: th-· p.tld f~r it. 

Th• t:'"<".ApU\.4!-r ~ l!u.sln•ss P'4ul~nt Har. ·r•ctur•rs 
A55•KIU1on has flle·J a hrl•f vlth th• t:o•ut st"tinq 
that prohl••• could arl9e tr softvare ven"ors hav• 
to !thar• ovnlfl!>rshlp vlth lnd•pend•nt contr•rt~rs. 
(Extra~t~d r,,,_ £__~n!~~~IO~!-~Ys~•~! ~•t"!?•~!· 
19 Jun• 1999) 

P•f"r T•chn'>l~qy ~velo~nt (N~v Y<)rk}. 4 
r"t•n! I ir.•nslnq conc•rn, h~s l•ld clal• to • P"l•nt 
th..,t rnultf h4ve • •.•)nr leap11ct on the ,-,o4111p11t~r 

spr•11"1~h•et l!ulust ry. tn l'>ll. tvl'l '·11n11rti .. n 
dev4!'l'"'l"l""'' ot,!.tin•ct a patent' '"'n a t:t'JeptltPtize-,t 
t•,·hnt~1,1• for t r-tf"kln~ for•ul .. s vUhin A t""'1y of 
ln(or"'"' ion. A•!at:" pnrr:has•<I th• pdlt~nt nl)t lr.1nq 
arJO .tn-1 rr_~nsltt•r.s It to h• •pton4fPt• P"t~nt. CC')Vf"rlriq 
kn.-,w h0v th .. t ha:s slnce be~n in..;nrpor.al•i1 ln s•vPrAl 
spr~it·lsh•ets.. (AppAlrentlf. th• pAtenl vas not 
~et~n·te~ hy the ~.tn8diAn P"lr.) P~nriPPrlnq p~tpnts 

rn'Vfl!t hrf'.aict ... rr-uqhs, n.:.1t ~nh"'nc4!'rt1oit-nts to ••l!tl lnq 
prr,.f11,·t~. f-rf.,re l~ft). the 115 PAitf"nt O!fl1:-P dl<I O(')t 

l~.,uP pAtfl!nts ff\r S.t>ftw,.rp in...,•nt ions • .1n•1 tft.1y h"v• 
t·•~n 11nAw.tre •'If si•H1'r ln·1•ntlons. fl.-,fJlc 5.:tys It 
vlll Al~rt v~n.,,,,,. .. nrt n!hers: th..,t \t 1·.-,nsLtiPtS. to 

bt" viol.ittlnq its. P"',.n'• "'"'' flfl!>'IUPSt ll•:enslnq 
(..,,.s It is }llmlnq r,.,r I). ,,..,, r-f!'n' I")( thfl" tot.ti 

.,HP.vtsh .. ,.t in-lust r)··s rrvf'm•lfl!>' or .11h<1ut 

$}~ "''' l irm '••"'""'• n( th• r"' 'f'rll - o. S.l•q.111 • 
.t ,.(•vu'"'' Att.-,rn•v in P.111,., Alto. ~A. s .. y• th1t ir 
th~ , ... t 11tnl i" up:t• lri. P•f ar: t"l..-1;.· h•! e-nt \ti ,.d to 
tftvP.n11.-s for futorf' sAles. f'ot r1>n!lf'f,,.rlnq th• ti"'-. 

th.•! h .. s ..... ,.d 5ln·-~ th• p.llf'nl v•5 r i IP'i, "• '"'" 
it is t~,1rnhdlt•lft th.1t fle(a.: •:oul•t pruhit1lt Lotu!I or 
o,h,..r (irm~ (r0ftl Sfl'lllnq th•lr WAlf"S. (t-:xtr.,1JrtP.·f 

f '""' Int"'"'"' i~><• ·~<:'! !~· 1l .Loi) I ?B'l I 

t:'r.tfl JR: •nt lly v-~sit i'?n ~.lpPr on soCt•"'!• 
van<I~ ~is~ 

Thll.I' Tnst\tut• o( V.i#r:trl1·al ~w1 1;:i,..,·trnn\,-s 
V.n11n_,.,, (tf:F.F.) su~tAlns d r,...,..l11t of ••.hlc·• th,.t 
,_,,, .... ,, fhA rlqht• ""'1 prop•r'y nf o~.httrs ":•rl th"t 

fn1ttl'r~ th .. '"'"'V 8n<t ..., .. 11 t.•.irHJ nf the puhllr: .. , 
! .. ,,,__ Thf" t:'f..,AI ,,,n 4nt1 rfa!Sft•ln.11t ion n( rt)fftptJl1'9f 
• .. lr11!1~1 (nr 1uH11,hnrl'J•t'1 ''ur~911t•. Al f'lttft ,.r 
'l·•ftw.utt vAn~.11! ls•. vlnl.11 .. 11 fhl~ ',-,,Jtt nf •tha.·, "''·1 
'' th,,n•fnr.- l.d,el lft'1 ., An ••n•thl.~Al. unprt1f•s9lt)Olll 

Anrt r·r l•lnAl "' t _ 



T~,. IFF:F. C"<"•p•1t.-r S",-~•t;-. ~h• 1 •:·;•·~t "! 
)) t•1·hnl•-.tl ~n.·i•t ies in tM• IFf-~F. h4, .• •#lllt ... r~h~,. 

r.t f"W"r• !h-41u IO:'t.001) ,_., • .,.T.!'f': ,,,,,f•~.,i··n1l-, i:: 

1t1·a·f•:t1.l•=· ln•!11.,':rl111t. lt!":.·f (1,.)·:•rr:t4"'n~ i·•'liti .... ,,., v..r: 

vl\i#. ":"t:•lr 11\# .. t~ipr~ c!fl'5i~:"li. t·~•t 1·!. ''''":: . .tr.. t•~~. 
.:tri.i llldnAirtfl' !'h .. ···.ai:C"·•t•r., :tnf ,-• ..,tto,iu:!.,.r ~---~W"-..rlr~ '!• 

11•rv.15ht• ln t• .. 1.,, .. ., ···;l~u:•. T:"lr ... :-:~~ ~ri.-ir ~P-'"'·:.tl 

rnlp., ln th• ~-·--ri·1"•r in.-t:1.,tr1 .. IFF.r-: ,. '-""li"":•t~r 
s.-.... -i .. ty lft~fttll_.r5 .. ,. nttfl':, Jrnt ... ,l·.-.-.t ln th• ,, ... .,iqn •. c 
'th• rr lt l-: .. l f11u.-, i· r:-, a ,-..-.-..r•i"•r ·.ri r·;., =tt:;~" ••;.! 1it 

ln ···rri•r t~. ,_,,..,. .. , ~Q• • ,-,...,-i·~•"•r !l•"'"p~·• ··t·..,rlll:f l· 

r~ ,.,.O(}'llf i•'U ,,( fh•.,f' pr.-.! ... ,.,: ..• :.: 

r•spnr.~ttdi.lt l•s .. thl:! f'-':!ltlort l-"('Pr ,.,,., ..... !hr..,,. 
!un•:-t lon-,: 

( l} tt P•.1~i':~., th,,. pr:-:.bl@>fll I._.'"'"''' h;· C•"'411put~r 

vi r!J"•~. 

(2J I': ~·lAr l!lfl'~ th.., rfl'l.tr ior:.-.t-.lp ,-,r ··""'luJt_.r 

\.-iru-,~! 't,I") r·ri'.lt•~~lnr.11! con·!·~ ..... ! -

( )) It f''"'P"!f"S .. llnln'f!ul pr-~"t ir•s !'l: 
prorPsslonal. intiu.,trial. •<iur.uior .. tl., ian·t q·YVPrnm#nt 

nr9,.nlzatinn• to •dnpt. 

':'h• ~~SiPr:ti_.l prln-:ipt- tn he first •stablish'!"•! 
Is th.H al I r lghts of prop•rty .tn<i pr 1vaqr sl\ou:d ~ .. 
••t•nd .. rl to th~ ~vr.•rshlr ~r C""'(lut•r syst••s. T~I~ 
-nrr)l'\{l°'SS-S th~lr .tppt lc.tt. i,,n., th.f" proqr.t .. S .trvi 1iA1ta 
5t"r~-! .. n~ u~•·i within th ...... 11nd thp rf')IPWllunl1-111t i.,n:t 
n•tworks thAt lnt•rllnk th••-

A .-,,11tpT;t:~r rrovlt!ll'S s•rvlr .. s to its us-rs. 
Th,.s• s~r;;ires H• <i•fin,.d by the prc.q~""'S and d"t" 
t1'.t" i l Ah i • in t hfl' 1:-o•tu;t •r. ro•ipl .--1 vi r h ant hr.r i z•-1 

Act iv it,.,, of Au.th.1: lze·1 usfl'rs. th•se ~ppl lt:"at Inn., 
OOt;nd t1 cotl'lptltPr syst~m·s tnt•"'\<l•tJ np•rAt lc..,.ns. f:a• h 
cnmpHtP-r systP~ .tnti All ~Ata an-1 proqr.t•~ ~rfrtrminq 
the~r ,,.rvi,~t!!'~ h.t•;eo rpcnqniz•d ovn~r•. i•ss••s .. nr 
"'11!h11r l~,...., u1Pr•. 

Wh"'n " .-,...,,..p;:tPr ovn•r Is nr.t thP- •• ,~1us\v~ u"ter .. 
p•rrnlsslnn 'o us• f'H 11r:c•ss 5oau~ or .tl l n! thP 
~v.tll'1t1le SPr~l~,.,. or tn P•t•nr1 sp•~lflc rl1t1's or 
O'-n•rship .. ls 'Jr,.nt•·1 hy th• t:()lftp11t•r nwn•r (or his 
aqents) ti) -'P•,~ifi•:- us .. rs. 

Usna 11 y .t cr.tnput eor S:l!tf ~"' f"'."~r..t" ins Jin Arreoss: 
cnnt rol ~'7hAnlsm ti'\ prev•11t un'1uthr..r Lz~l'f usf'. .'\n;• 
.-t•l lh•r,,.t• 1tttort tn thv•rt A Cl)fll.p11tiPr ·, .1rr..,•~ 

C"•1nt rol 11tPrh"n 1-."' .t"'"'1•1nt s t n I! t t P•pt •.-1 hr fl'.1111: l nq .1nri 

•nt~rln•J 1tn•I 5h•l11lr1 l1f' tr•Aft!><"I "' '"''h un•i•r 1 .. w. 
5,,,..,~•s1r~11 r•n~tr.1~ ,,..,.. "'' sur·t-. s~··urlr·; ,,..,.,11re• '" 
e'lulv.tlttnr t'l tr•sp.ts•ln'} as well 2" t1re,111dnr1 An•t 
..,nt Pr inq. 

Th_. 1trl lhf?"r .. tp 11n-i•1thor i7•'1 111p ,...( ,-,·,mJ111tfl'r 

.,.rvlc'!'S hy "">' ~f!I'>" r:onst ltut•1 th.-f" of '•:vlr:• 
i11nrl shnul~ h• tr•.tter1 ..,, •u~h unrl,.r lJlv. 

Any t!•l ltHtrA~• unA111thorl7•'1 .t'1·ilt lon .. rl•t.-r lrln. 

nr rh"n9• tf') (or Int r0rl11r:t l()n or nf'v) vr'>qrAi-"' 
Anl'f/nr "'"'" l n o1 rnntput fH sy5t •m I' an 111·t n( 
van.,Alls"' an"I ,h..,ul"I he treated,., 'uch und•r lAw. 

"'"''""r• v~n·l~I •••••" pr,,qr,.,. '" fA.-illt"'" 
th• vr..,nq<i..,ln<,1. Th• P"''I""" •01pl0y9 r .. ~111r•s of " 
rl"'' "' prnqr""'' d•I lh~rately deslqn•d In hypAss "' 
el •1'1• a cnMput •r • s serur l I y or int e9r It y. Th•s• 
proqr•"'' •r• cal J•d •t r.1p ltt')()r••" •t '"'• ~.,·. 
•trol"n flnr••s·, •vnrMs•, antt •vlrose•• (••~ h,.low 

rnr d .. rlnltlnns). 

Cn"'rut •r prnf~'' \t')n"; s p•r rnr•I nq '"~P1J~ •r 
vlru• ,., ... rch ,.,. ••p•rt•"I tn f'lllnv 9<><><1 
J.-1,...,rAtnry prActlr.e1 vl2., th•y MUSI •nsur• lhAt 
th~ tt•p•rl-nt "ln•s nnt h~r""'e cnnla.,lnAt•d, and 
th•I th• ••r-rl,...nt .,,, •• nnt r.nnt•"'lnAI• nr spr••d 
tn 11nythln9 nnt•ld• the IAhoratnry •nvlrnn111•nt. 

r1.-.1 it·f'r_,,,,. t.t•p.-r inq; v\th •"'•!h•r ·~ ,i .. t.l nr 
J•r•··UAll•'t. h•lVPV•r •·l•v ... r th• ..... th,.·! .. [5 
11r~i·r 0 .r ...... 1 •. n1'l 0 un .. thl•-.•t .. l:r•.,r·lr.:11lt.t•. •n·I 
c·r lrlt,,,I. fltt•n. !:•i··h •c-t5 h_..v,.. f,.--n ta' lnr.Al l:,...f 
·'" p(f·•t!'I ~ .. 11t\f!Pr~Llwf th• 1r.n .. r v•1rk~:tq~ ,-.r 
,-,..,...l"''"'r "i·~t•~'I- ~!·v•v ... r. Pn• •U'lt ,_.,.,....,Jni'%., ~t ... 

\f1f!~~fl'n.·p t•.-tVP•n r.-n.-, [.Ill' lnq rn.-•'9 nvn 1·1"""1"'1( ... 1 

.-n i 1·Pn ... t '·"' ln'l -"n·•'h•r c~-·i~•r., q: ·' nPtv•1rk th.'lt 
l•.,l••n .. 'I f•) n•h.,r:!. 

?n '''''"'' rq :t<l,tr.-~• th• .,..ftV."tffl' V'Jv! .. ii"'~ 
5·r,.hl~11t. th• f,--,i, lnvlh'.J a··t l••os Ar• r••··..,...ml..-.t: 

( l) Th.- .......,. .. ,,f nf r..-,·1•rn<•r~ o( th ... tF:F.F. 

f" 0 -..ru1t•r So11··i.-ty ~h·""4.!l1f pohl lrlYta th~ fct.-r ft•At 
'Ir" ~tvArP \."Aln•tal i1• .. -on'tt itut .. ., un.-thi•·al. 
unrr •• r .. .,~tond:l • .ln•t rr i•lnal t,..ha·.:lcur. 

Ii) Th• .lt:"4'tfff-'•lr ~r.-r•.-flt inq ilCJPnrif!'t .. ~•11-h .115 

rh• t'-"""i'll! lnq S1-lpn,,-•, Accl'•"'ltAt ion "4'At'1 (rSAR) 
.1~·-I !h• A.~ •. ,.,Htatlnn fk'\ar,f r...,r F.n1inf" ... rin~ "••·1 
T'!"chr.·"l•V)'/ (APF.T). vill h• 1sr9•tl t..-, •n'turta tt-.t' 
th.-.ir 5t:.tru1Ard't rrovld• for ~pptOf•tla,_. CC'lo•:e-1.lqr of 
•thi•:-.11 an:1 prnf•sslonAl r:onrfu("'t in univ~r5i?y 

c~ut•r ~ci•nr• and COtR(.'Ut•r •nqlr'lf!'llP'f in~ I':"\" Cr i~?a. 

Ill F'_..plo;·•rs vlll h~ a.ivis .. .-i tn e"'('h>Sl:• to 
thl"ir corr•nt Anti pot•ntl"I •.-ploy .. •s th.1t •h•y do 
n.-t (_·l")ndt1n• S:(')ftviare •JandAl l5•. 

{4J r,.,,.:,..rn.~nts wll\ t.• urq~·l tn 11r1'1at• rr 
•1'.rl•-t l.1W5 t{' r•toq:nlze thip Se-ri..,U:!f1@~., Qt t•om.1>•!fP'[ 

.-r 1 .... ~. Th• IEEE C<>ep•H•r Sorl•ty vi 11 he pro>par•d 
tn ~rnvl~P ••p~rt •ssl5ta~CP to 9ov•rn-.nt ~i~s. 
if r.-qu•stt><i. 

(~) H••h•rs of th• sncl•ty vi 11 ""' ro>ooin-ie.i tn 
.a<lh•r• to the fol iovln9 P"'r•sslor.al o~·l 19..t Ions: 

Su1•pnrt :~rnqrA•s t'> l•prnt1e th• 9e·.=-ur lty of 

C<Mll(l''' Pr 5yst1P1n51 

Not I fy th• ~n•r nf a <"""'Pul lnq s•rvlce in 
r~s• ' v•A•~~S.5 ln th• ~~rurity .aechAni~• nr 
an •~tual ••curlty br•ach l5 di5cot1•r•~~ 

Support and p"rt lclp,.t• In "''t l11it l•s q~.ue<I 
to •dur.ot ln9 th• puhl le .tho,ut snftv'1r• 
vAIViAlls• an., Its ra•lflcat inns . 

Oetlnlt Ion• 

A •trap '1fVlr• pr()vl'1•~ A hlf'irlf!n !lr>ftwArP (nr 
h~r1i1J~r•) ~r-h"nl!I• thAt p•r•it~ rnlllp11trr !ly:!tP .. 

pro! •'=t Inn ,..-c-h,.nls"'~ to b• clrC"u•v•ntl@'il. 

'- "ti•• h<>lah" ls a trap donr th.ti Is '1rtlvalp,f 
hy .. pArt lf'"ular 5•t nr clrt:u•stanc•s. IJSO .. I l"J 
O<:'("'llr r lnq ov•r t 1 ... 

A "Trnj11n 11..,rs•" Is 1 pro<J'""' vlth "" 
"PP"'"'ntly or ar.tttAlly useful funrtlnn, hut that 
"110 pertnrOls an un••pected (<i•l•t•rlnu•) runrtlon. 

" •.,,,,.,. Is• pro1ra111 that r•pllc'11•s l1s .. 1r 
rhrnuqhout a <"°"'Put•r ayst•• or n•t11"rk thrnuqh It" 
ovn ••clu•lv• •ff(')rts. In th• pror•ss, lt nv•rlays 
nr •rases oth•r pro9ra•s or data, ••kln1 th•• 
u1el•1s. 

A •r~ot•r virus A• lnfe~lll")n nrt:ur• vh•n A 
T•'>l.tn 11..,,,. pro9rA• I• .ol lo11ed to •prea<i I<> (Antt ls 
th•r•fnre s.old to "Inter!") an<>lh .. r """'Pnler. The 
virus r•1ulr•• hu•An Intervention (usually 
lnadv .. rtently) tn apr•.od tn Another r(')IOlpntPr. 
Tran,111ls1lnn "'"Y nrr·ur hy r.npyln9 th• Trojan lf(')rse 



trr.•" •:"'\.~HJt .. r tudl•tln t~~!'lr.! •\f .t ··.nt.,•i.11.l!#-J"" 

rtt:n.l·1ah!• .Jl51r: to an•)th•r ~OC!lput•r syst .. lft.. 

A •r.-,mput •r •.:i rus e• i nt•ct !••n t. "\ t .tr "".r.., 
lnsl,1l1"'l11.,_ Th!5 is ·• pr'-"'qrA• th.1111' ··.~n •....,!i!y tht?

••t-1:--ut11t le- •"•"'tf• r~f an•lth•r pt•'k1r.-t111 ""'' -!:!·! t:l.a 
9l.lli,-i0us i1:,,tru•_·t!•-.n" lh .. t now c·.1us~ th .. othll!"t 

proqr.l• to :.,~._"c""'P .. Tro\an "'HS• .. Th ... •)lh .. l rrn>..Jr.tm 
l~ now •.tilt to h_. int.,ct.-<!. ~1"nr.1lP!i!L1t t.lrt <"'f 
... t.titi~n.11 ~·..-.rrt;111t•r syst•"'' ci.·1·urs :r. th_. ·-·~·~:rrv•n..,r 

So1 :::-.tl t.t •t,w~lr: ·'""' r .. ~1- ~uits. Aps·i• l"•w.tHll4tr. 

r.~,tu'J ... n! Ashtt··n T•t• •r• S~IP'lr:lnq ···mlft"l t, .. y-juJ 
thP .t•·to.al t.-·•!llf" it~IP'lf , .. ., lr.clu,tfl" fih• ~tructur•'!i. 
,-,.._.4l!l•j nAI-.~ • .,n.l th• ia..•9PS t h.tt t hp r.-..tp t..-.-a1J~"'~ 

''' t'~ t!i5plA1JPtl '-'" a 5crppn. Altht"'"'lh .... .,, l~q.ti 

$t"h••l•r'!i d:n•t tll!l'c:hnl.-.il .·0n5ult.1nt'S taiRi l lctt with 
lltlq1t11.n ar• n.,t l"'IJr•SSPtt hy tn.}k anti fppl 

•r~u•.-.nts. !lt>ae ••rly tullnqs h.t\14!' t.JPne> in theiir 
f avnur _ 

vlrus A m .. nn•r. On AUc\thPr (rnnt. ATr.T '~'~'·'"l'"' •n·-,-_.,,. ln 

Thi' 5!At..-~•;t ls .!I lhnft ,.r ... 1•.tr .... t h;· th• 

S:•tM..."'-"Mflr"ltre-.- or. ,-f')dt, Jt.-r F-th.1.-s ,,f th~ tF:Ff-: ("n""'\_Jt •r 
S•X."lf't·; C~itt,.P .--.n P-1till·· i·nli.t"Y .twf ·'llSlf'l'.IP•i t•J 
th~ s·x-i..-t y - 5 ,..., ~t,ipr •hi...,. •nl'f I :lt 1"\l r.tt i.)n p, 1a r •1. 
1 M.t:1·h :11qq_ It h<t' :·vl! t-.-en .. pprnvpf'f l•f thf' 
C-n.tr'1 nf 1;.v1•tnnrs ot th• tF.t:E ,:-,~utPr S•H-l#t;· .tn•t 

i• ~.-.t .1n o!!le·i•l r<'"5tti•"'n t'lf the (".~utpr Soc_-l•ty. 

if .. l!~~ J_ r'rrl'ts. th<P .t•·t ir-.(t .-!'-...11r of thp 

,-,,~ltte@' i"\O r1it'il ~, ... Pol lry. lnvlt•s cr~nls .d·w111t 
th.., <!r .. rt t•:l hun. at 11 (".)lblun r•rlv@' .. PnuqhkPrp~i.-.. 

~y l}h11lr 1.1ap• .. tl • r rrel•9- ($'l1ure: c._~u~·~· 

.:uty 1~99) 

r.Pnl•'t PJ:~.-·ut & ..... •s 11nri l;.wyrr't fr·• iiiif.'~t•rn 

1::-Nni"•t•r C"1fP-[•8nles 8'tet tt:pir CDunte-rr-'rts in th.., 
S.)vlif't hlr-.-- 'o ttls •. u .. s lAws t·'") ''""'l· t"'!if th'!' 
•tw-....lt1@'7q!r.1· r;f :Jot\w.tr~. \ihl,-t-- ts vl'1•spr"~1 
ln ~hp S~vlPt Ur~~n. Alfr~~ Ai Am.t~y.tn. th• 
<tlr•rtnr nf th• Pro~r~•~ Sy•t•~~ lnstltt1t• in 
P•r•slA•tl Zal~1.sky r.P"r H.-i.1•-·""IW. <t~•c·r ~t·fl'<I the 
prnhl•• a5 •t•~hnl1",1J!l terr~rls•· .. 

No surh 1-1"'' pvi't 4t pr,..s~nr ln th-.. ~\Y.rl~t 

r:nlf')n.. Thl<t :"'1..- .. n!: th"r rnmpqt•r ,.,,,._.r.tt<H't 
thrnuqhnut the Sovl•t hi•r.tr,-t\'f '~.:--,py sr.ft;.r,..re 
rnut ir.ely "r.tl with l•p•intti' PVt-n it '' or l'}ln.tt#~ !:. 

t hp ,..P~t _ The ,,,-,.1• ,...r th• IH•·hl~• h.t!i ttls,J••HA'JP'•1 
lllllilll>!lttl'rn tlrm• fr'>f'\ tr .. <tln'J 10ft::w.1r• with ttl~ llSS~. 

$n·.ri-..t proqr.t.-"Prs .. 1sn r•tl9t .1r·.1~lnplnq n•)•;•l 
~ottwJlr• tcr t•~r ot lt h•lnq 1"1<'tl.,qq,..-f. Th• 'ln nr 
so ~•l•qAttl'S ls<tuP~ a ~•rlar~r Inn vhi~h urq•~ th• 
Snvl_.r- r-">v-rt;,...•nt to br inq rnm~,•rt•r rr·•'l'"!'l~ un-1.>r 
th• P"''"•"t l<'n o( IJIW. (Thi~ tlrot .. PP"H"" ln 
N•~-~ci.,nt !~~ Ir, 1"nn. 8 .July l'lA'I. th• w""" ''I 
r e•J le~ nt .,t:" \ •nre ant! t eC"holl') l rKJ'i l 

Who wi ! ~ we~th~~_th~-'l~t~·~~ ~n'J ~~~··- in the 
~~·.~~ '-~} 

M.• )r)f r-h"n1P!I ln thtt wtty th~ Pi~,-t rnn1rs 
lntfu~try vill ,-,...n,turt huslntl'S't in th• 1990s "re 
hPfn1 tor11@1'1 r. )!' ~n th.- ,..,.,k~tpl'1r• hut ln the 

-:0urtrf""W""lm. Th@' "i"' n( rhe r:f)fltip .. ni•s th"'t IU~ (11 \n•J 
~11it 9 f•U"thlc"J th• h...-,1111rf .. r k-• of ('"r>pyr l'Jh! Anri pA:t.-11t 
1Aw ls t,., "•P·'"*' tht" rleflnlt ion <'f wh"t r .. ri be 
'•q~lly pro••cl•'1 An'1 llc•n••" tor t•e5 an.-f 
rny41t l•1. tf th_.y <ttir,..,,""· the lnt•n•• '"'""'"1et It l"'n 
tn tf-·1-if")p 5• .. ll-r, r ... tCIH, r.he .. per pr.-,l'!urf9 th"t 

ti11• ':.'"h .. r•··t •r 12.-"1 the lntiu•try ror the P"'~ three 
~~,-~"••~AV 'JlV• v11y tn •new •trAt•q~, n8lllnq 
cl'>wn l"'l"I lll()nr•p<>ll"'· Rut ev•r: It they 11n no: 
t111t'"r,._.tt, th.-.lr 111tttJft'pts •••• lllf•1·; tn r~1 .. nqe thf!' 

W4Y h ... rrlw~r• """' ~nftw .. r• •dv•nr•, Ar~ r•rt••lvetf. 
"""Y kev r .. ,., h,.11• yet to be ""cl<1•<1. '" •h" 

ri11•ltk"t Ion, nt thl5 le9,.1 ""'"""'"''t '""'"'" 
1,nr:l•"r. rn.-fOl,.'1, th .. "'""'" untol<11n'l In r •. ,.,,,,1 
rn1ut1 r.Atlr-.llwl-1• h"• n~ hlstorlr"l pAr .. 11•1. Anti 
It 15 p,.rpl,.•ln·1 the l'lq"I r,.._11nlry. W<llrh 15 lu1ln1 
tnrr•1 lo rnnfr,,nl 51 lpp•ry ri11•5t Inns nt wh.tt 
ronst lt11t•' lnt•l l•clu"I pr,,perty u5lnq p .. t,.nl ""'' 
C'•1>r•l1ht l.tws th.ti v~re <1evelrip•'1 tnr .,. .. ,·hln<!s """ 
W•'lficS <>f Aft, r'lt'\t !IO(tw .. re Ant! lftirrnr"ori•. 

Th• ....,H •·el•hr,.1•·1 """ ""''t '"It Ir.ti ,,Jll • 
lnvnlve cnpyrlqht protect Inn of •nftv"r•. In th,.lr 

I'·'',."' lru.r -'" 11111•\rith• h115 n"•n•.I .-! n .. -... •{..,.,. s .. •y 
,, .. rll••n"l. av .. mie fa'lt ,.r""lt••-ll•ln .,f i.1t .. 11 ... ·ro"'ll 

,,,.,, ... rty. ••r1l• Corpnr•t lnn furt~.-r •u·f·!l•'J "h• 
vatit"""rs h;· "''-••ptlnPJ ~o llt-•ns• tt" vin·invin-J 
@'nviron~nt. sl1estt"1',;plnq th• l•l<•k 'nri tt""irl s111~s 

att.')q~thPr. 

r.-q~: ti~ttlP (inP• AIJP Al5') ~~lrlq •itAWn ~n thp 
hAr.iw.trP fr.--nt. Int Pl C0rpt" r•t lnn·s s11•:-1:f"S.,ful 
,,at~nt ln!rinq~•t:1'nt suit t...-•">n,·prnln•J lts eras1't•tlf!" 

pr~qr.allWl'.thl• rr.1tt nnly •e•n;· f'"St.1t•l l~hp<t that ,1) 

dp.,5qn hou~tt r1~·1l·t not plqqyh.t.-k Cln " tpc-hnnl04'Jf 
11,-.. m·• h•I1! hy A (fl1Jn1lry. Mf"itnwh! l•. Rr•:-.,lrt JPP 

•f"\rpnrJlt Inn ~-r S1tn f'ilpqo f\A5 hrnu,;ht sult a1.a.lnst 
Att•1.tri1-~1i M1.·rq t~t>vi,·e~ lnr: • .,f Sunr•j"V.tl•. 

"'"' i.frur:t.~. al l.,•Jtn9 infr ln'1p:aent of c.1,.il. Wt)fk~ 

fnr " s;•r:-ial "t.tt le ran•1·-.-~,-·-e~s ,...... ..... ,.,. tie~l·Jn. 

$u..-h 1 lt iq"t i•,n i!I nnt unr~'\n ln r~•:ent \"fl'Ars. 
t.\.!t 1ti I ri11s•s ho11·1• t...••n sPttl•J out of t_"'.°l)urt. 
If a r,..,urt r.;t__.-s In the .flronktr•e AMO .-as.-, It 

vi l l s•t thf!' first lln.l!ik vork 1:as• l•v on 5ev~rt1l 

•a \nr po1nt5. 

Srap l""'lh~ervf!'r!I f,..tlr th .. t If the envelr·re rt 
pr···t..-,·t.1hl~ lntplle··t1J,,l P'''r•ertt ext•not11 ,..,:rh 
t-.pyr"\n.t it" prf'!Pnt Ilalt1. thft HS vlli ht!-1:-cAP.e t!'·.,;pn 
1.-.J,. ,-,,..r.et lt Iv• in qlnh11l lft.trkf!tS. 

("••"'f'Ani~!I •P•k inq to ••po\n•i pr0tP.:!. ion .-•)•inter 
th•t th~y 'lhoul,t nr,t b• tf")JCl!ltl to 5t.tntl h~· whi l• 

•• ,,. '"""w· ... t t•1e ''.°~p•t lt('lf! tre.-Jy pl11··1t the rrults 
or th-.•r l-tho1;r~ 

r.eq-11 ot-serv~r5 vi~w the- .vvtre~~iv"' r r.-.nti in 
i ~t ''J"' ~on ,11., a slqn th.1t th~ c-otnputer t11~h1~tr•; htls 
.... t \lrP i. 

r-.·.p·(f lght "n•! p.ttents ,,,f")•ti•ie I imi.fP1 

"""'"'ll"•p•'litl'' p.1ten!' fnr 14 yPAr~ .tn•i ,~npyriqht"I 
tnr l"t. P.t>Pr"lt protet:tlon l!i .n111·t\ m-'lre PA~il\' 

er~tnrr'!'ri. Th .. rtrst ir:-nn-p.tnr tn P"'tPnt " t•rhnnln'Jr 
hA1 P••·ltJ'.'li•t• rirJhts ti') lt' H1Ci. ln rnnt rA9t, ,. 
viAtllP tfpf~n,-e .. q~ln't 3 cnpyri~lll lr\frlnqP~erlt 

.t•·t lfln L'...lfl h~ h\Ji lt hy prf")vlnq th.\t th• detent1..tnt 's 
prr1°1\l'·t ""' ri••.rpl11pt11tl without ript~··~i:1 knowl•rtc1e of 
th,. pl lnt1rr·~ pro.-fuct an.-f hri>J i• wnrk5. 

r·nr0yr i 1Jht rA:1tt 1.01 r•qArdln(J 10(tw.lr1P i"t ln 
'Jf@'.\t~st dis.trrAy req .. rdtl1'J th• Ar~nn:Pnt th.tt A 
P'"'JrAm'9 •il")nk "",.., fpeJ• ari•t llt •9trur.t1srw, 
!IP•l''..,"'"IP ll'l11 f)f')Anl2at lnn• '1r• pr()t•,.t•t'f unt'f•r 
•»"l•t ln1 rr.·yr ''Jht law. r11!1e' 1 lk' "'lpl•'• ,.,-t \t')n 
.. qAln,r Ml,.Pl'.'I'>''- Cf")rpnrllt lor\ """ ff•vl•tt r11,.:-k11rd 
ro"'J•.tny .....,ver the wlndowlnq •nvlron"'4!'nt r,.,cus 
prl•.trlly nn nne ot the criteria tnr r'lpyrlqht 
lnfrln<J•"'•n•1 that "<1•f•n'1ant'5 pro1ra• 19 
0 9uh5t•nt IJ1l ly slinl lar• to the pl .. lnt ltt' •· 

5iMll~rlty ls nn:y nne '~riterl~n rnr cnpyrlqht 
p10te.-t i'ln1 ""''ther ls thAt th• pllllnl ltr·, wrirk b• 
nn~PI 4n~ rr-Ativ•. In 8 1991 rAs• lnvnlvln'I vl,1eo 
q.\~•• 1>.tra '-"~' u:;A !n.:;. v. 1',pf• ~nc. the U!: 
C">url ot ~PP•"l' nf the Nlnln .~lrr:ult r111 .. -i th"t 
h"r"'"" tun•·t lon•l lty <1lc!J1te<1 th• l0<•k """ f••I nt 
hnth Qttl'l\<."9° a1·r••n•, 11nyt)ntt writ lnq 9u1·h a pr'1qrA"' 
w-.•dt1 cttftll~ up vlth s11h!ltAnr 1 .. 11y th• •""'• r•sult. 
!;in•·lil!' th"t rP~ult w.t• thu• n~lther nnv•l f\(")f 

,....,,.~, lvtt, \t .:11ultl nnt be r"opvr l<Jht-.-1. the ('"ourt 
"·'·;,.,,..ft. 



Whll• App!f' ·~ontf'n:1s th.1t lt" ·1udq11e 
audiovisual display" - vlndov•. lcnn•. ~nd •~•••n 

arr"'nci•••nts l5 protei~t,.<f. t.l"\tus flev•l..,.pntent 
Corporatl':"n iltlSh•s th~ •nvel<"pf' a llttlf' further. 
Th• Camhr ltf•J•• H:,ss .• 5o(tvar• hou~• C•'lntt'n1i,- !hilt 

n("lt only thP ~·-rf'Pn dlspllt"f bot .. 1~0 th• CntlWnJtnri 
nam~s An<f the ~lll!'<tt1Pnt·f' anoi ranqf' of rhnlc-~9 0fff'rect 

In It" 1-2 l spr•,.•!sheet ar<i prnt••ot•d by coryr l~ht. 
It h.ls fllf'd suit ctq<llnst Hos .. ~c Snftv.1ar• file .• 1lso 
of c .. •l•r ltlq•. to vln th11t prot•ct Ion. 

A~ht<)n T.itte t~n11tr'1n\"~S su\t A•l.tin~t Fox S.,ft\l.,re 
Irie. of rf'rrysvltt~. Ohio. adJs ar1~th .. r twl~l. Tt1P 
Torranrf'. c·.,tifnrnla. CO!'ftpanr ls SP•'c:lnq: t:(\pyrlqht 
prot•ction etf theo lnt•r"'.,diat• fll111t structur• of' its 
dP,.s• d .. ta ~a•• m .. naq•tn#nt •y•t•m. A rulinq In 
Ast-.ton-Tat@' 0 s fa·J~ur w0utt1 •eoan tht1t any ,...Othpt1ny 
th4't •trkf't s 1'. ci,..1sp ~r')tllpAt lhl• (H("lrolu1·t voulti ha•1e 
to llc•r1s• th~ fll• structtir~ 

[\•spit•"'' th• ,.,·rlvlty. It viii h• 11 "'hll• 
hf'for• rr•·-•·i•nt •.tkln') rt•rlslf')f15 artt ... ,rt ... 

Obs•rviprs bel lipvp that l•X'k ,.,,(, ffl'el 15 nnt 
qolnq t•> fly. fun·:t Iona I lty 1, er !t 1~al in th• 
arqum•nts a.q-tinst look arid t~eol. 

l.'.Y1k anl'f f 1:.*Pl has he,~·-.me an i~("""'·r t ant enooqh 

i5511e tn pr<>'l'lr- lav schf')l.trs to ir•?Pt in 
FPbruary ,')8') in Ar lzona. 

C:l Int•~. ot th• llnlv•r,,lty or !0\111 thlt•k" :ht> 
look and ~ ... 1 "'1""'•nt vi 11 tal 1 for a simple 1 .. q.•I 
re .. sor.: th• copJr lght act • .. k•s .. '1ist lnct Ion 
b•tw•Pn llter11ry work" 11nd plrtnri .. 1. qr11phlc11l, 11n~ 

S•:ulptur.11 w'lrks. Th•r• ls • sp~r:lflt:" e-xt:"l11:ilon 
frr,111 <:"f\P'," lqht pr•,tect Inn t'>r pktnr ial. qr .. phkal. 
""'1 "culptural vork•. h• '"V'· 11rMlnq th"t copyrlqhts 
cann~t be l•q~lly qrante~ on thlPSP ewpressions 
IJ;1le5~ they Ar• SPp~r~te (rnm 11tilit~r\An f,in.:tlon5 
of thP. vnrlr _ Req:'lrdlnq snt~v.tr~. h ... JU•l1.e~. it is 
cle.tr thAt utility an,1 expr•sslon •:annr-t bP 
se~.trAte•l. 

The lonk An•! feel l!511e m.ty well hp :setllPcl out 
of ··our t. XPfOX, whlr.h lnV'enterl thP wlrnlowln'J 
en•1ir11nmPr1t at it'.t P.1lo Alto (C'"itl if.) ~P'.tt·tlrch 

1.·entre. ha:s j1unped into the ,it,·t·ire not with" :suit. 
hut by orrerinq l lr:en1·e, tn \,,;h.lt it cr,nslilers lt~ 

int.Pl l····tu.tl pt(.,r1erty. XPrl)x's tl\f)VP, oh!tervPrs s ... y. 
m ... , ·.·1·lPrcut the loqk-.tnit f~e: suH 1111. 

:t."lr•lw.-lrP ,.lt~P., h.t·:P nnt qPnfl'r,..tir.o,J ·•'I ~11··h 

C<1tNftf•:' .tS lo,,k An<l (eel, hllf Jl fftW hAVP m ... d@' UPW'1 

p.lrtir·. 1 -lrly IntPl"s ~ult JUJAln!t Nf-r rqr'""''"'l'H' 1,r 
,"okyr. r._, 1"("1,1yr iclhl lnfr lflQPll\f'nt d( ~he m••~f(il'i)dP 

rr)r thP lntti!"l AnAR An•t RO~f' ml,·rr·prr.1·f'~-J•H!i

Althl')tllJh the ,_ ... .,P. wPnt <JP1\Pt.tl iy 1n UF.1-'-& (Avn11r 

thP C'f)•Ht <t.11 r•l11eri t~F.r:' l'firl n<1t ,.o,,.; tt,p rnlr·rof·nde 

Jn, Pl w"ln .. hi'J P'>lnt vhPn thf' rr,urt rulP•l th1tl 
rn!..-·rn1•r1•fP rAn t.,.. rnpyr l11htPrt. If lt tin:.-•., up, tt1P 
r11lln'J will '11ve rnl1·ro··r.1IP. '1evPJ,,p,..r1 thP 1·h1u1,·P. tr_> 

1PP.lc thP ,~.-, yP.11r prntPct Ion of rr•t1·1r i•1tit l.tw. 

.A(tt'!'r thP fntPl/tJFC" r11J ~nq. rfO( r'T)rp. r!r-rlti.-..t 
tn ,-,,riyr lqht iljJ l the mlrrn-:-nl'fp fr.r it., m .. lnftilj"'P 
c.-.rr.,111t•r' Anrf nnw I lr.•r~•'I thP ml1·ro1·r.'10 in th.-:t 

mAt'hinP. A ft\Ortt nt.vinu!t r .. 11not i! th.Ill rntPl anrJ 

~thPr firms w\th mlcroprnr•~~nr r!P,iqn• tl~V• now 

prr>tPrtPd them•elvf'' with hr>th pAI ~n• • "nd 
copyr lqht •. 

Jn A l"V1rP rPr•nt <"41P •n•Jq1•1\n'l Int Pl, it II~ 

JntPrnJtt lnn .. 1 TrAriP f"r.ttwnl•~lnn t11t1·l~lfln lrPPps 

lnclPp .. ndPnt cl"•l'Jn hn11••• ''""' ""l•lln'J t '1AI A 

I lrPnrp h•lrt hy,. fnuntiry fnr .,,.,"'., hit.,lr t•ltr11\t 

in t.hl!I r1t!I• P.PPOM~ Art !I AS An omt1rPJ lA nvlltr All 
riP•.1lr·•1 tftAnt1fAr:-t11r~'1 In thP f,-.un,..,r·t· Afm,aJ 

Ct'>rpnrAt lf)O r1f r,11n r1~Pf'}f"') hAri ln··lw1P'1 F.PROH 

1...'ir1·oitry ariti h.1ci thta c·ircult •• ,n•1f.11·ture•i in ""n 

otfsh•>r• tounriry th<11t h0ld~ an Jnt•l F.PROM l h.~•nc•. 
Int Pl • ~ vi r~t r,r y •.1k 9'5 l 1.1ff'ruuvt.-nt rt.>s l qr. hou~fl'!I 

treoa~ ~>r• softly - arid add3 to I11t•l"s llc•nslnq 
r•v•nue!I. 

f'p,~~u'P th• r.t51P Vct5 not de,:lrle<i hf i1ll fecier.tl 
•"(lUrt. lntP? ·s victory ls l l•lt••1 tn k•eplnq thP 
c-hip:s frCWPI belo•q l"'pnrt•cl into the !JS. The 
f in~I "tf'p •ndorse.,..nt ot th• de•:islo" ~V 
Presirlent Push w~s ,et f<lr S•pte~'er 1989. 
Althnuq:h the- ITC' ls not 11 fpder1t.l court. lt~ 

•iecision c.:in t ... ·~it•rl .ts fH•t~•f"if'nt ln US courts. 
(Sourc•: ~!~<;:~<>_~<;~. Auq•1!lt 1989) 

II • AllCDrl' PURL I CAT I OllS 

Intero1at Iona I Standal<ll.atlon Qrqd!'l:sat ivl_! _(l!?O) 

p1 o<luc!:S li!!114~~ ()" !l~\Jllle"~~~ le'!_ ~!'~ l!'~_!_IDdt ion 

tnrr.rtft.lt Inn 111nrl irl('\#_·11,...,ntAt l'ln hclVP lncre.tse•t In 

vol11ftltt 111t Mth the nAt lon .. l anti lntprn""t ion11l 
iev~ls. Thus, tf1@ n•e~ for st11ndArdlzatlon of 

tfo1·um•nts ls b•cnmln9 no')re ur9•ntr documents .nust 
he r""'P"t Ible vlth •a•·h othf'r and under•t;ond .. bl• to 
1J5ers. Nf"lv lnte~n4t lonal stan<laff"l~ h~ve been 
t.•.,elop,.d In th• fl•ld of do•:u•entat ion anti 
lnforfftAt Ion. 

Th• third edit Ion of ISO ll;on,il>0<,k I <:ont11lns 
al I !SO :st.rnd,.rds fnr ""nt lnuous anti 5y:ste .... t l<: 
cnll•ctlnn ar1tf proc•sslng of recor<IP1i lntorm~tlon, 

for the> purpt-ls• of lnfnr•Atlon 5toraQe. rptrieval, 
utillz11tlon nr tr11n:sml•:slon (•xcept •le~trnnlc 
dAt .. prn•_·es•ln9 vhlch i5 the :subJ•ct or ISO 
llan".11>-e"Jk 9). 

P"rt I of the '111nd!M>nk cnntain" "tanclards tor 
term5 An.-t <leflnitlon5 in the flelti~ o" rlocumen!.atlon. 
inform;at lnn, rlor.uMent repr~_!urt Ion ·" terrninoloqy~ 
St.tn-i.lr<!s in PArt 2 '1P .. l with !.he c1eAtioc. 
c1.mpl litl ion eturf co or,fin .. t !on of termin1lloqie'1. 
Pitrl J rnnt.1111s st.tnri11rd co:.ver5lc.ns of systetns of 
vr it inq. e.q. trAnsllteratlnn at Sldvi<: Cyr i 11 ic 
ch,.r.t1~tPrs Anrt PArt 4 !s '1evote1i to ~t.tnd.tr.is 

rPLttin'-1 to llhrttrie5. dncumenttllinn an<t information 
CPnt r~s, irniexir1q ar1•t ab5tr.t1:t ln9 5ervices, 

~r··h\ves. irifotfT\flt io;l sr·lPn<:·e "w1 puhl ishlnq;. 
St.tnditrrl~ on d,,,·urr.ents 111ui represf!'nl:dt lon 0t dttta 
111P•i for lnfrirm.1t lon ewrhAn,JP ln 11t1mlnlstr"t Ion. 
c·r1mniPr1:-e anti lnrl115try A[l(lP.Ar ln P.trl 5 111n'1 stolrui.lr<ls 

lnv11lvlw7 fftl1:ro(orms .. re lr.clu,fe.i In P.trl f.,, 

f"nr furtt1Pr inf·-irm.tt lt)n ''" this r111hi lr.tt Inn. 
(·nntA1"t rsn. Cit!e pnstale Sfi, r'"tt 1211 r;e11ev11 :'O. 
Swl t .:er lttnrl. 

~ire•:trJry o~ rl~v!_~npment _r~-.e'.u1...·h ~~~ tr~1~l-~g 
in!I~ ~tute:s in Arclh •:ou~tr ~e~ anrJ R~ql:s~e~ o~ 
rlevPi~·{""'ent _resp,,~~h 1,rnJec..:·~! !r~-~~~~> ~·1n_u_1~r~e~ 

"1hP .. P tv0 put.l lr·.tt. lon!I, t111td i~tu•·t ln 19AA tiy 
t hP 0rq .. ni , .. t ion for t-:rnnr1tnl(" ro-tlpPt.lt lnn ttnti 
IIPV,..ltl(lrTIPnt (Of>:Cr1), 'Hnvl<i• '11Pt1al lP-1 lnform.lt lrJn c1n 
210 rP~P~r,:h An~ lrAining ln!tlt•1tP1 anl'f l1nits. 
10r.-.H Pti In 70 Ar.th count r l•5, .. nrt nn lt89 reSPArr~h 

'iro)p,·t, re,·ently lH1'1PrtttkP.n in the!lf!' r:0untri~5. 
SelPrt Iv" lnrnrm11tlnn r•trl&'JAI 1,, 1"'51ihlP trnm the 
r""'l'"t"r lz<>d dAtll hA•P n•lnri th• t•rms trom the 
HAnrit hP•A11ru1 (p11hl I 1h•tl hy th" !JN In I ')AC,). 

ThP l>lrP•'tr>ry ,. AVAll11hl• At f'f' 14'>, 
17.C,(J pr.und• 1t•rlln9, $115)] or r>H ~l. Th• 
ll•<Jl.iPr I• AV .. liAhl• .. t f'f' l!O, H>.'\O 1"'t1ncl1 
11 .. rlln'J, $115 ~A.'\O nr OH IH. Pnr furth~r d"t11ll1, 
rr.11t .trt the Orrp1nl!llAt inn tor F:rnnr,"'lr. i~n opftr .. t ~on 
"net r1rv,.lnpmttnt (OP.f"O), Puhl lrAt Inn• r,,.rvir·p, 
') fllP An1lrit r .. !lllrAl, .,..,,,.,. p,.,,., <"tti1-.x lb, Pri"nr.-. 
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The n·~qinn~l ("o C•rtilnAt ing ttult (R("iJ) ot thP 
Car lhhr.ln Envlt,,urnent Prt1•ttAmrn~. thrc-.111.Jh its 
lnform.,t \0:1 n ... twntk , .. ._:l'UF."'!". i1 in thP prc1t·ip11 ,,f 
PXp.1n;fin') 1tn1i •1p•li1t lnq thP ?lirP.•·t•HY ,1( M.1r Inf" 

F.r:vir~"'H:T'~Ut,ll ("~ntr~5 \11 the~\·!~! C.1r\hhe~n 

ruhl ish ... I hy t'!lf:? in en ''I'"'(.lt i·w with f'Al'l. 
ThP lnf.-,tm.lt in11 wi 1 l tre lrh".""'fPc.'r.1tPd into a 
,-l""!rr.r1ut rr I 7P·i ,i,lt .1 ll.l~r wh '··h w i I 1 l1iP 11p.l.1t ,-..1 <1n rte 

nn·1ol1HJ ht1~is iu l)td~r to ~11pp•""rt thP nPtw•Jrkinq 
(tult·t i•H\5 <•f 1'f-:i'Plr:-r. F•H rur th1•r l:1rnrrn.1t , .... ,?. 
•'<""nt.ll't; u~:FP Ht"il, 14-10 P:~rt J01,'j.-ll Street. 
IC\nq5t()n. Jam.llc·-l. 

.r-.:-~:··•'?l_,JJ~· !•_)~-- !12f.)r_~·~t ~·-H~ :n .J~v~;_ .. Jll;r.t•:1~ ~s 
du> ti~ l"." qiv.-.n t<- the prru-e-P··iinq, r·! th~ ~h1th 

Cnt1fPrPl"1"P nf tht't [ntCll-!'fll'I~ \,-,n;,l "lll•i (",)1Tljli1ir.lt l·:P 
T l~rtlrt.-.1~•iir. 1:r,..,1:p ,.....~ the r~I''! ! H'!".•!"y A1 ....... -t,~t lr": 
Tht- cnr;fpr~rwt ... wh\,:h w .. , hpl·i fr 1m 2! ~l Au~:i'."lt l'lAT 

in Prl9h!"r;n, flf(, .lttr<l•:tfl-11 G\."f'r isD r1r! !("'ipant5 fr0m 
m.-.re tt-.. H1 rl (i·•7en •:runt r ~e~ t hr.:11qhr1ut t!le wnr lri, 
l'lnri t"rnrn Hn\tP·i Nat i('ln!'I !.j"tPrr. 3r~i nthe-r 

l;;t.:>rr..1".i0n.1l 0r41r~17j\t l0n5 ir11:lu•f:n1 /.,.rc:rs. to 
rl1:!•.-i.IS5 the gQH~r-t1 theme c.( ~ ect-.11.1l0q1• frr 

int0rm;~ti 1 'n in •!evel0r,ment from" 1~1t.'!'lt 1 ()r ot an·1lr5_ 

Th" m,,·.rity 0! r~;·~fl qi~t'tll ~t fhP ;·n~1fr!'P~,-~ 

;111i n"'1rlntr-t hPrP It~ e<tlte,t ff)rrr: m,,le 5(•1..,·irl ~ 

rf!'fPrpr,,·~ t·\ l·'lrt l•-.1l"lr r1ev9lr:plr1:; 1 n•u1t r tr~ 11n•I 

reg~.-.n-i. T•··l ·1P5f~r?t.P f1tt:il1tle5 t"'!ffern•l t·1 
<"~rq.PliZ'H lnt1" :..;•Jlr!1 11re 0! hei1~rlt t() the ~hlr:i 

._."r :.i. -.n.i " f.Jf ~hf'r p.:itpPr -~l5,-:-111!;P,. tt,p 11~'::'-i f,u 
i11r.~ prt)"Jl1!.1n ,...,f ri1r icolt•ir-111 lnfnr~.1l lnr· ln J~:;! 

d~·:~:or.-.·i r.-::111itr '"''· Th@ n',,li.l!Jf.:'"'P:lt r.t ("·.:.mt,.,tpr iZ'!-t 
rLH-' t-.• ,)'\P~ 1!11, f11r•.~1Pr"'-)re. ron,~rl~rP_., t.;· P1.n-

ri1jth<11 .. ,-,f 'i~";t'tfili f--•lpPr .. , rl"! .'ITP r,tl1pr is-;1;(·-i, "ill•·h 

"' c1lfftri1ltiP'1 in thp il'!'.rl~:ru~nt11tir.n r1f tr.fr:.rr.-ltir,n 
t ,.,-hn,-.lr '1'r' in the t hir-1 w.-.r lei. 

p.:t•I \1t.~-t in J*')RA. thl1 AR r·"·1P 1111t.l I···'' ;,,11 
(I~R?; '' ')IJt;')r;r} 04 A) i!: 1tv1tlI.-.t-.iP. pr\,-_-e A.',fl (in1in•l'J 

!'lff-.Tl lPq, frnm thP fllibJ l5hPr .. , fhf!' Jritprn.1t lr1JL\; .lnJ 

(".-.mp.lr.-lt i1;~ (.!t C.lrir\n,hi'' (;rnr1p nf T'hP f.lt-1T..tT'/ 

A!l~f'l·-1.~t \.·.n, }~ Rrr1mfnrri C';,.11rr1Pn~. WP!t ~ if"i•l ?111'.-!, 

t:lql·.1!1t•"in, Rlrminqhi'lm. Al'> lXO, rw. 

7h~ '11Pril11,'T! nf ~1.-~-trnnlr m.1111 ts In it1 

lnf.ln<"y, Jtrd Al"-n11t tn tJn•tPr~v· .ln Pvp!n1l•JP Pwp,tn-..lnn, 
'1'1\' thP .1ti~hr1r!"f nf thl5 P""nri r='-,,P''r"t \,,n rf'('ort. 
!Jhirh t•PtjlllS frnm t t:f' premise U1,lt pjp,·f fr.flit· m.li i 

i!I ,, f·1nr1.\.nPnt~11y n~W" m~dl1:m, \."PfY rtifferPnt frr1m 
tP.!Pph•HlP c,,11:., \ntprr)fflc:e nwm1n3, lPttPr!I, .1:n•1 
f~~P-tn (~Cf' 1:nr1VPt,r1tlon~. 

Thn rPpr1rt .11rt"lriP~!'le'!I h0th the Ptht1·5 rtwi the 
et i'fliettt? 1.r PIP,.t :nnir .-nnvnunlr:-dt loro5; ••thi1·5 
t•P1:rH1:JP rertttln t 1 Pt,,.vlrHJr In '1e,,lln') with •lpr·trnr.ir 

m;i.ll c,1n hA<JP 111E>f111 fir l'ttiv4r5e 1Pffef·t11 l")n ~·•rlPty 

11!! ft wh0l P llr:•i l t"' rn.,rrJ14r ~: •t ''l••P~ t P hpr•~11~~ 
.._·prt;i.ln st,.n·l,.,rri 5 .. ·-.,·l11l norrr.1 m11~t t,,.. rfllnt~rprPtP'l 

llrHI e:ict~nrJed to ,_. ... i.JP!r this ')U,tP novel •'>CL'll meril11m. 

Tt,p '~'v>rt 11:.cplr1rPS hnw elpr·trnnl1· mAll ls 
rliff9rf>nt. ~n'l 1ivP• g11lrl9lln•• on Its ~pprripriHI! 
11s~. Jn t1n1nq sn lt lf'lok• At .... p~.~t1 11nlrt11P to th~ 
mPr'111m, •1u·h 4'5 •tlAfftlnq• 11 wnr<'I rnlnP<i to 

fPJHe•tJnt ftxpre5!lons of ftmnt l0n in (,.nr1 nftttn 
r"u•e-1 hy) •lect rnnlr mAI I. 

Wr 1 tr Pn hy llnrmAn Z. !:h~pl "' f!n'1 
Pot.Pr! II. AnrlPr5nn, Toward. a.n . .!~h.lr• fin" et l<Jllfltte 
fnr el•clronlc mnll WAI prepnrArl hy thl! Pfln<l 
rnr~f .. tl~;, fr,r fh9 llS NAtlon,.1 Srlenr-• Poun•fllt Inn. 

The rPp<11t (ISl1H O 8))0 O&~q XI i5 ,.,,,,llabl9 
(pr il"P SOS 4) from thP P~n.-1 Corp<H.1t lC\n, 

i700 M1in StrP~t. P.O. Rox 2118, S~nt~ M011ica. 
CA qU406 ll)g, USA. 

Pr1)1:eP,Ht1q:~ 0f the first ter:-hni,·.11 meet inq on 

the Ar.-.h lnf,)flhAtion Sjr~t~m (/\.P[~l'JF.T), or9,,ntzed in 
Tun i '!It. Tun i" t .1. h;· the Ar Ah t.PllllJllt>- t'l.)~·11mPnt c11t lnn 

f"PntrP (Al.fic1l") frNr. P·l} Ju1:e 19S7 •. 1re th•'J 

.....-11llt'1l)lt. ... 

ThP m.=oet in·.J·~ theff'IP, .. :nrnrm.1t lor; fqr 

flp•Jrl•-...pm"."nt In the Artth W1r1,1·. ~a~ r'o)\'PrPri in the!e 
ff'•lr pl en-' Pi ,P~1ion5: ARISt:F.T: c ....... nerpt ~ aa·1 

I'Ittnnln•.j: lnf'""r"'·'t l0n NPtw0,k~ Intern.,t iPndil 
F.xp•:-riPn1·e; inft,;m.ltlo:1 N~tw1Hk~: Spt-.._~ific 

A5pt~r·t !i; M.lnp--.·..;e-r Trflinlnq: cuv1 flp•;,-..}r.prnent •. l:nd by 
~I• ~-•rlfinq fJrn11p ... which .~.,...,1i.ierP,t! Netwnrk, 

Pl.'l:nnln1 .'lr~·1 r~,·IE>r.-Pnt~t Ion Mt?rh"ntsrr; ~.,·~tl'ltr.~, 

Stl!r1•i.1r 1ls ~ti·:! c ... Ji.1 .. 1 ine!:1 M.lnt,()Wt._•r '!'r.1ininq r\l\li 

rh~\.·el(:.r .. l·l-"llt; [lat1t f'.l5P tlnd [1,1ta Pank i)p1,.•plopmPnt; 
Tel~r~(-.mmunic-.,t Inns ?letworks anrl: Sy"t._.Pl5, anti User 
Ser-.;i,·p5 ,1Pri Tr.f·Jrrt1.~t t0n M,rkPt lnq S;·stem'!I. 

The prflrE .. ~-i1n·-;;~. which cr:.ntclin over 40 ;:h1pers, 
ar" ,w~l l~h:e (in Ara,>i•:), 1•r ''~·eel s11:; 75, fr,,m: 
Ar ah ( P.lq11e [1,.,.·i1m~r1ta• i11n anti lnforni't i0n ':"ent rt~ 
(Al.f\''11°), 17 t'h~rPriiifl& f'.trh,l !~trre1i:.. Tt!ni,-. T1.:nl5i.t. 

!}irc··t1>''J ~t ft.;~\.l!~:z~r .. 1_~~11le) l'~~j•!~~~~ !n __ A;s.!".!_~l!'-1 
tt_1t! ! 1 ai:·~t ~t: 

Tt:P F.'.".r".ap 'FAIJ,·TttU[,.) Fer~ i l I 2Pr 1Vi:: l ~(HY. 

lnf•.'rn.-1t 1<-.q .1nrf De·Je!nr,ment U,..tw .. Hk fnr A'ia and the 
P~1·ifif_. (:'f\r•IUJ\.P) h.1! put.ii l~he•i ~ ~~r~,~~O_!Y .~! 

!ertili2er rtlate·l projects ln ~sia ,in.i the 
P.i1~ific. Thi5 flr~t edit irJ·~ 1 l:5t~ t]r. d~ve!,.1prnent 

r1 rnjPrf!t whirh ,_,~re elthPr hf"'Jllll• ong.:1in•j ()( 
····fT1{1lP'r•• ri11rin,; 19~9. r.r ri~r:!·f"•i t,) f"."ilMlerH~e 

d•;r!ri--J l'lB'l. f,:11i•p•irte.t l•y It v.._rlPl'/ of l1il;if.Prttl 
.lr1,"! !T'11lt~l~P6'.lor<":l •loll•)r5, rh@- pr1\)P•·t5 il•i•1re55,. 
r.-ln•JP ,,f ,_.,~n··•_•rn5, ln.-:luilln<j poi lcy mttkin']. 

ln-~·P~t l11~t \r,n r,( r.:tW m-lt•rio'Jl'• f"OU"lt fllr"t ion of 
fPrtili~Pr pl;tnts, lm;;r.1·Jin'l fPrtilizer rii5trlh11tion, 

ttr1•-i tr"llnlnq r,f rtPaler!I an•l P"A:lPn!li•11: :5t.tff. Al!'tn 
l11··lurt.,.1 cHP .l•)r 1~\ll t•ll ill <lt•"Jelcprr,ent .lmi Irr i'}."lt ion 

prf\)P•"t!'I ""Ith,, fertllize-r cr1m~1t)Uf:Cl'lll. 

ft,r1It:Ar inten-1~ '" 11r1·i~te thP nirer·t .. ·Hy ~·1ery 
tw-• YP"''"· Fnr f11•tt,,.r i··f- '"""·,.tlnn, p1Pi15~ r_·r1nt11r~t: 

H~. M.1r l"'r111P VP~pr'/• Jnrnrrr,1t ir,n/Oon.mpnf "t inn 
ro ••r 111n11t•1r. FArHUAP, F.;,0·11r.p Aqrlr·11Jt11rP ~nrl 

P11r.ll {1t••Jel,1pmPnt Pivl:<JirJn, R.-tj-lr!f"'tnnl'rn A.'.1•!1111(', 
n.1n•1kok IQ)Qf., Thdll11n'1. 

Fnr the n ... v-t tiP•:'.=t'lf!, the m.dn m)ln.lfJl•ITIPnt 

':r11h:Prn~ f'nJH·Prnln'j tplpr·,,IT.munlc .. t inns rlnrl 
rr,l'"p•ifPr5 will rel11fe tn ,.p.,,,J.,, u,,t ter:hnnJoqy, 
"1-1'/,: ,11111t h•">r Pete1 <:. ~. JtePn In Hole~ anrl sk l 115 
r(,f the or9A~li7.,)~lon o( ~O'!W?f.~r,w, ;iin Jntprn.iillo~tll 
r~ntflr fl'lr Jnfnrm .. t l<H"t Tl"rhnologt~~ ( ICIT) 

hrl~flnq P"P"r. 

In torl,.y'5 ln(nrm"t i,.,n 5'(•tem• wnr 1rl, the pAper 
c~IAlf'l1, 1t1.1rhlnP!: 11re often hettqr lnnkPd AftP.r thlln 
ptH~ 1mn1d. Tei·hnl,·,.: pror_.,,1()n11l~ ,.,-- A v.tluAhle 
f.,..,dt11I re!l,nirce whlc·h n••-is to hB m .. lnt,.l11~ri 1n 
<Hr1~r l'> 11volr1 <f•1 J1r1tr·l11t lnn, The pA,HU lr1Pnt H' le! 11 

n11rnhP.r 0f rh11l lenq->" fAr·lr19 rHqAn1i;i.t lnn!I In thtt 
nnvt ...,ffrn<f@, an~ ~~V11f·~t•~ 1r~At~r lnt•qr11tlon nf 
ln(')rfftttt l,.,n 'Y5tPrft11 An-1 tAl@r·nrnmunlrAt 1r•n'I, tn 
cr•~tP ~n lnform~t Inn 5t•rvk•u orq~nlzflt Ion whirh Is 
pol••'l t,., provlrlA lntPgr11t•" think lnq f!hout 
Inn""" I ngl y Int •'Jr"terl t •r.hnology. 



The l? 1"''1'" P"P'"' co•t• SUS 10 an I l• aval lahl'" 
frl"lm& Intf!'rnational Cf!nter lnr lnforn1\~ 1011 
T'"ctrnolo9l'"'· 2000 H Str< .. t, NW, 
!Oa•hlnqton, OC 20016, U<;A.. 

RllPR 111!'111> ART ICLllS 

hy Profe550f ~At1=el Tltth.lm, [J.apAr trr:..-nt or f.Afl'Jlll!lye 

and l.lnqul5tlrs. anlv-rslty of F..,"'e:a. 
(Thl5 1ut tcle ls r•pr lnte1! frnm 

§£!ctrum/8, 110. 220, 1989) 

For th'" p11s• 20 to 21 year• a 9reat deal of 
re•earch ha• been almel'I •t enabling user• of 
ccntputers to comrnunlrttte with th@lr machlne5 by 
voko> only, ln•te•d of by k"yh<Hr.h anci vl••Jal 
display unit•. Whitt at first arp .. arel'I to he 
rel at lvely ea•y. qett lnq 11 c001p11ter to t11lk with 11 

huma'1-llke vnke anti makln9 It •ble to re•t"'nl'I 
apprnprlettel;r wt.en 5('0ken t<l, h~s turned out tr h~ 
ewtremely dltflc~lt. It I• •u l'lltflcult that WP c11n 
now ronfll'lently predict t~at It will he several 
dec.1de• hef0re tul ly nat•aral, free rtowlnq 
conver5~tlon ~an tAke plAcf!' between p~opie and 
mM·hlne9. Only now are we be9lnnin9 to devP.lop 
•y•tem• that perror~ the ta•k In ~n accPptahle way. 
thou9h ln certain re•trlcted area• ccnver•atlon wlth 
computer5 l!;, or co11r~e, already wlth u:t~ 

The scena1lo or •conversational syste"' with a 
m111chlne requlr•s us to picture u!:lnq a C•>f'1put•r to 
replare .-.ne nf 11 pair or hum .. n beln99 speaking to 
one another1 that I•, u9lnq the mdchlne to simulate 
the behaviour Involved In c"rrylnq 011t one sld11 of 
the conversation. So we <'.an be9ln by exdmlnln9 ln 
9eneral term• what It I• that a perso•1 <10es dur lnq 
the convnunlc~tlcn prore•s. 

On the 511rtarflt, whAt h11rpPn5 ln.Jk5 slnir,lP 
enouqhr vh@n :torneone ls •pnk~n to, the ~mmedi11te 

respon5P. l• to •peak ha :k, enahl ln'J lnror"'"t Ion to 
t;o~ b""k and forth hetveen the twn •reakers. We 
c .. n mt>del thl• heh11vlo11r a• rc>nsl•t ln9 of three 
separate r:nrnpon.,ntsr 

( l) 11 .. ar ln<j the mes• .. qe or que.i Ion; 

(2) Think In~ "b<>ut how to rP51""'nd1 

(J) SpP .. kin<j the r"spon•e. 

He,.rln9 Is In fart a two·stage prnce•s. ThP 
•peech •l9n&l enter• the ear and almoot l"""euiately 
a c.-1mple• arnu•• lc analysis takes pla.ce ln the Inner 
e.tr. Thi• 19 a p•••l·;e pro<'.e9S Involving no tho·.19ht 
on the P"rt or the I lHener. The re•ults ot the 
analy•I• are •ent to the hr"l" w!Htrr., In a •o><'.on•I 
st.1'}e, ,-ognl• Ive pr<l<.es•lnq takes pl11•:" to r:Jrther 
refine the analysis an~ to "lahal" the""'" as 
p8rt L~ular speei:h soun'1• <>r woro1s. 

Before Any re1ponsot to the per'·Plve·1 •lqnal can 
be 'jenerated, ~01nltlve processes must take plat'.~ 

whlch re•ult In the listener's understanding or wh11t 
ha• Ju• t been heard. Only when the "'"ssaqa ha• t,•en 
nn•lfHstood can the llltenar co,.pose a sultahle 
response. 

Two staqtn are Involved In sp .. ak lnq the 
responee. rl rtt, the mesea9e neet'Js t-> he en,:->·I"" 
l lngulet 1':11l ly1 tl\0119ht le ti;rn•d Int<> l"ngqa9<t •• 
pr•par .. tlons ar• mad• to a~)uet th• •reerh orq"n' !a 
produ~• the •pproprlat• acouetlc signal. Sec0n~. a 
quit• rofOpl•ll proc••• or n•ur()f0119CIJl .. r t".()ntrnl I• 
brouqht Into play to make eure lhat lungs, vncal 

• '>0 

c0r•i-.. t•)nq11e, llp.s an1 so fnrth tHie> <Htl•"nlze, to 

~rn·iuc• the rlqht sourhis at the rl'lht tlm~. 

":'hes@ pror:eSSeS •re rere.1te.J O\."Pr <lnfi 1)\."t•( h't" 
r,,L·h p.!rt l1:-lri11111t In the conv4!'rsat l~•n ..1J9 the f'Y('.'h.1n•1e 

of inf•Htft.Jt!.f)n uorolls. 

ThP b111slr l•1P• of repl 1-:lr.'} r.ne hu•11,1n hPlnq bi' 
lt .:-•• ,.;hln• ls .,imple ~r\'>:19h1 proyram~ re-pl.tee in 
t11rn the thref!' 5tt1qPS or the hu.,. .. n llr<')•"PS!!I Leln9 
•lmulAtel'I. ThP flr•t staqe Is par .. llel 10 the 
he.:11r ln'J proces!'I. A ""icr0i,1t:.~ne pl·:ks '-'r' the 5p~e,:h 

slqnal an1I ai pte'\qrarn slr.-:rl"te-s thtt e.1r's an"IJ'51S o~ 
th~ acoustlr: slqr.tll. The res,1~t~ nf t~l.s anA°iysis 
itrt? pr<'>':e5sed ~;· a sec··nd rr("'"lf~m ...-hlch cor.dut.:t9 the 
lit~t?lling t~-.li[: the a1._"t._l•1stlc slqn"l ls ldenti~lll?t.! 

85 c-•u1t~Lnln1J P"'rt ir11l:1r spe~rh snnn·1'5 which t~. 

t:""on1hinat lnn repre!en~ i=-'1lvl'1,:.•l v.-.rd!'. The !tagci 
is \J5U'li lV C.!l lipr:i •auti-~r.t<'lt le sre@ch ;ec("lg~lt ~011•. 

The r.P.xt st.-.1~ tu the !i.ru:l"'t i•·~1 i5 tr'> cop\'· the 
t.iur•,\n pr('rP!lj ot under!'Jt1tn'1ln9 thfl "'•~""'1• cont~r;t 
'Jf the speech lust r,.·~elvPd. :.e cal I thl~ "svee··h 
undp[5tan.11n~·. anrl It t• hy r .. r tht> ll'·•SI <1itr1L.1lr_ 
r-"~t o~ the !ystem in whlrh tf) 11··t.i~ 11e 5.\t isf .. ,~~or:; 
re~utts. PPnple un1er~tan~ ~peech In the ccnrext 
of their 11".'"rumulAt•rl exr1ierlence of the vcHlrf. 
Obviou:tly, t0 !"11t s11,-h litn•~wlerl•Jtt lntQ a rvminter !s 
A \tll!lt. it r.ot lm~s!lbte, ta:tk. In pt"lct.icP way.s 
nre f0•m·1 of 1ett lnq arot.rrl the pr.;h\em, 11511 .. 11 ·( hy 
re~~rlct lng the Ar•8 ~( convers11tl0n ~'much as 
po!lsihle !1·1 that the c0ntext1 the c~>mpntP.r must lrr • ..-.v 
t~ Interpret the lntorm~tlc~ are n~rr~~~rl ~~~n to~ 

m.1n.1qe11hle size. The proces~e! involve•! itre !.tu"Hed 
1Jlthln the field ,,r arr ltkl•I ln!Plllqpnr,., w'lloh 
hll!re mecH'•! slrnuL,tlng the c0qnltlve hehavlr.ur of 
pPflple. 

On.-e thft cnntputEr h.t! ttri1ier!lt()f"'.-1 wh-lt htl! bepri 

! .. i<i t#) if, lt: \5 t11t'>l8 t0 fOrt!'ll.18t9 ft resrtJ01fl' Whirh 
lftU!t tnen t-e 5pt-.i<en. Sp•Prh s\·nthe:tl"I forms the 

tln~l !'d~9 of the pr~re~s. A proqram ~~kes th~ 

1 ::·.qui•t ically en,cr.de-1 '"•ron•e and, mlmlrklnq the 
WA~· "' h'.11T1..)n heoinq pro<luce!I 11n acnust le .slqn .. 1, 
pro.inc~! !lpe'!'t:'h tnrnu9h a lnttris,,P .. ker. 

Ttu» ""1''H -itfflrult f!Art ot r~f:"t!inq c-nmrut~r" tr. 

hnl._1 ':onver!t.lt i.-·n• vlth pe"'>ple '' the ~l11nul.1t l··ir1 d( 

thfl' c:,..,qnlt i·.-p proces~ln.7 ln11"i'111?i1 ~n ,;r.rlf!'rstn;i.~lnq 

wh"t th~ P'Pr5011 h'l! 'aid anti ln fnrmulatlng an 
"ppropr lA".P rP~p0nse. '!"t-.Q rPa,on for thl! l!S th.it 

•pe~rh 91<jn~ls ti~ not c~ntAln within them•elv~• all 
the lnrorlftat:on nePdet'J f,H their uncler•tandln9. TAk@ 
the •lmpl@ s@nt@•"<:P. "It'• warm t..,,fay". Spoken clurlnq 
thp wint~r thls ~l9ht m~~n lhat thP tP~per~ture h~s 
rl•en t'> 10 r1.,g1et.,, rat ,..,,-.ken a• '"" heigt:t r.f 
Slll'M'f!f it m•qht WIPll 1'nP~'1 th .. t th.i tPlftpPra~1;rp hd, 
, .. ,.,~,,~,, 1r., rl~'Jfl'ttl. ft1iff\ .. 11 t"ein'j'.'I t 4llt ln1 t"" .. on .. 
..nnth~: iin ,.., w1oether l'" l• vlnter '1r .:tunvner; tt•e 
t=nmp•Jter rt.·,p9 nr1t. A.11 of US h1t 1:e ''•Pnt nur 
l tr et I"'"~ ~"1"lr lnq •urh lnrormH 1,-,r. whlc» ve ,,39 
•~"'Y ti"'• we lnt•rpr11t wh_.t Is •11!1 tn us. The 
pr'•hl""' :s how to glv" the .:nmri:ter lu•t th• rlqht 
•ew,,Ar l1Pnr:-e• to t1u able to 1-iut '"'h"t It h""'' Into 
c0nteit ~nd r•Arh an un~er9~a~1~nq of th4 mossdqe. 

ll11t otven It'"' "re ahle tn l!mlt the topk or 
CQrw•rt8t lr-•n ln such a v1ty th11t th• CC·"'putt1u 1t8ni1s 
er.me <'.hM>'"• nr undere!ant'Jlnq wh~t I• •111<1 to It. 
•h<tr• ls .. 1.n lh• t'Jlrrlcult , ... ~or <'.on•••rtln~ the 
•r,uc.1 tt he .. r1 lntn the tent~-,,...," lt. fftUtt 

11nrlfH1t•11d. The first lllu•tr.tt Ion •how~ 1: ... 
.. rr,11:1tlf! 1lqn•l nr th119 spr.tcen !lentenr·11 •1t.'• .. ~1l~17k 

cat•. In the vav•tor"', ti..., runJ: trom let't to r1qht 



1lntl \t l!' PA1.j" to !t,h.t. t•y i1w)kitHJ _.t th,a w.1\" in 
wh1l·h the ."lrnti~ \t11.ie nf the tr ... 0-lnq 1·h.>tnqt1t5. thfl 

ind\•1l.J11 .. l W'\>f ,., in lhP 5t1'nter11."f'. l.. .. bel l lwJ thl5 
5\qn.11 15 :t,)t .1t ~1 l rilffl,-1dt t·11> 0 ·11u~E" it t .. 
n~tnrni. ly !l'E'·l.,.PntP.•!. It c·)n5l!t• , ... r nltPrn.,t lnq 
cnn~c1n~nt5 (wlthnu!. lf'lli \.'•~·:.,l C·1r·i t.•\t.r111t ~'It!) l\nl 

VV•Pl5 (w!th 10·1.l •·111~.11 ror·1 •:lbr.'tt inu). It 1! th-.-a 
alternAtlnn '-'.d.·h rll!'5tJlt! lrt the "Ji1eonlnq .'111 1 ~ 

nar!dW\;~q •)~~he trn1·e. ThP 5p~,-):1°i ~llu!ttratl0n 

'!Jh,· .... ~ fh? ,,._-·,q'5t ft.: 1'1Ll\l'j~lt the ,·.,m,•1Jtfltr rPrfp[rr.5 

<'n rt'e ~·""""' s..-otrr11·e. ;.)rn•i•tf"'\n~ _.. ~in·l ,)f "":.\p 11f 
thP tr.1•~r dPt...,ils .• r the si•1:1'1l. 0r~··t" 11tq: ... l11 thp 

t·ni1rui~r i•.:-~ t•et•~t?r: the W\l:'•"!!i Ate ... ,'5ll;· 1~Pt~·-tP1i. 

:Ot:"'::l•"r· '"5 .1re r1trel;· th\5 ~-:5~· tc' ,~.j~••r.t, 

hc•wt..-ai.pr. I:~ '11P thiri! pl··tur.- •P ~eP th• v., ... ef ... rrn 

dt the 5t.•ntt?•W•' '"H••V o1re yn:1~·. Altb:t'J•, in the 
~rel l in:1 of thi" s~raten•:e ._.~ se~ .-.rth1•'.Jr.trhl: 
1_·:'"':1~r·::1n• '.5 .'tn•i V,''.oPl~ .-ilter11.\~ lai·f· P..h, .. p.lrt i··t:l,\r 
'~"n~·•r .. 111t'5 h~rr ('-'· r. y) IH~ 5(1•'j(~r. Ir• .nu··h the 
s,\m•• ~\i" ,1<J \In ~;·f'"."I( ·,:,-i.,~1'5. 7: ..... ro·~::~t i'5 .1 

t'l·.rr i1LJ t••·,te~htlt ,)f thP iJl'Hf"!1. rr.1kir.•J l~ .-iltr.(•'5t 
lm!~15,~t':t?' tn 5, .. -.t th~ t"'(Jnd\r ir~ t-..~fwt·en th.•tr.. If 

we !~ .. ·~ ~l thf:'.' ( ir.,11 l ! 11:5f r .,~ \.1n, w"Lirh l~ t hP 

;u .. 11·,·::P~ ·;pr5i,~r1 c.t the ""rn~ 1P1:ter~1.:e • ._.e r"n '5t>P 
th.1t lhP :5P'1li'l.-rot.i~ ~ )n c•t U1~ lmt~· ... i.~'1.ll !'•Hlll•l'.'11 .it::of 

W•'C•f"J th.itt M,lkt? 11; 1 thP rt:Ct'li'5f:' l'5 l•j' l:n 'T'f-.~1:5'. 

' . t .... ~ ')' : ".I • 

7t-,p e.'11lp~t •"('!'f.r·111ent nr t~·e '5J"~~.-tr 15 :h4=1 

'5"fnthc:5l' '~ tt .•. rre'5Sl'l'Je the •:<""r'li•t.t••r ~1.•~ qener1tt~! 
In rP~t·"'.r,!~ t.-. wh~t it hA!'I he_,r,~. J.,S,JP\~r.q t n~ 

pre t t.>m"i <'f th.:> ~1r l l~r !ta•;@! hA•;e t.~~ll ,-,ve-r.·:-.:'T':~ 

~.ii tt:,1t !h~ 1·.-,.,.~1,ter h.it~ f.'rrr-11!1ttP·I ·..:~.at i! ·..:::imnt5 

~c, !\'..!y, tPta rt>-5[•H1se mi.st n'·"' hP 'lt···lt:en. In ,.-.me 
sense thP ~.l~'-' b~rP i' the r_,~··i· .. 1•ite 0f the 
l~~.'t"~l lr:1 "'l": ti· . ..-- , .. ,,...1.11ter h.-.!'I 'J~i~erattc>·l Ua> 

r\.1ht llltu~>. A:-•. i Arr.lr114P.i thP wr1r 11,. t·-, fcrm ,-, 
!'H"r,tPll•_·t~, _,r,•l :l•'W fhP ,1,•n11~ti1· 5l'J11,lli h ... 1 to z,,a 

'Jf":•~r.1tP•t. ThP b1dl<lln1 t·l'J<:lt.~ u.,e.I tn forrt' the 
9[ .. iW.Pn 1P11tP11 1·P ,llfp \r1 11\vlr11a'!l 9•i.H11i!I t'•lt • ""' WP 
!J-1• t'llt.,·)vP, ~ ppt,p 1 P r'!·· nr•t 111p~11k 9pr1·rPn• ·p5 .J( 

i~'lLHPd 5 1 .1:1·1~. The·1 run thPm tr9~ther. Ri11rrincJ 

thP r1r111nol.~r iP' b~tWt"aPn 5f1f!'Pr-l1 ~f'qmt?n~~ f•">riTI5 the 

I " ,, ""i ~. "' " ,,. = " 
Pl I rf t 

~ , ·I 

-~~d~--tl ' IJ I .. IUI 

• ,, , ,, . \.-(",. , . 

7..11 

~I 

h.15 I 5 Pf q.-...~t ~pp,.,·h ~'inl he5 ls. llJ~·i 1u.-.·p~• ,,,..•Pn•h: 
~r("IH'ltf'tY Qt'rtfl'rlltt \nQ !he HrfefPnt type'! ot 
~lurrinq. Ill'!: ~'"""'n f"y th.fl fl:!lt a~1·t thiri! 
11 lo~t r.H l·-.n!'. 

\ . ..,w1Pr511Jt l'"'n'! vtt;i rntT,put•rs wlll •·~ ·" 1ut·1-P~S 

0nly ._.ht.""n e'JPr','thlnq ts 45 no'tturlll d!i l•etveen tv0 
bim1t11 ...,*" i ~ '-l'. r;:.,,-ti 0( th• st a.qe5 ·1"~·-r i ti~,, -:lho)•1e 
1_cln ..... tJW be ~.-, . ...,IPl,,11,ht"·f wlth varylnq t'fe.iree5 nt 
5::r.·.-5!1 •. 111 t VP h11•11! c~nmplete ~y~tem" in o;.1er1t lnn 
ln ~he I 'h"rAt .. rr·- Rut thfty lllfl unnJ11titr-ll lrl thllt. 
t·n e:r.1tt,a'tP. •h': ._ .. , . .fttr11•er 1~.~,~n ..... t rlete1_·t th~ 

'51,ht lt>t lt'."5 hl·i·irn within :1um.1n 5'•Pe•_·h rnr ''"'I'" ·Ju t" 

thP'TI wh.-n it 5i·~.lk~. ThP.1fl SJJbl !Pt lp5 ldir,::Pl;· 

1·r·<TVfl1~r.\,-llt'!' pe•iptes· att lt-u.-i~s, feP! l"-t" or 
Pm.it i._..n5. ~,.. .-,.n 511)' ti-~ 5lrf"pte W•H<i •ht•I l ,• i.n 

5;11_·h"' w.1i· th.lt it C{"mm•1nl1·..'l:te~ h,..,., pl• .. ~··u.-i WP ArP 
ti) ~~e ~<'~ec·.ne; 01 h,...,w rel l@ve1l \.'e .'H.a the·,· h.r;-.• 

~h· .wn '·r·: 
ttnri ,,- .;u. 

1..•r hr)v ,111•;r·1· we ~re; rr t·.~..., ~l:rpr l~P.l. 

f'e~e.u1·h is wet t 111.dt-r w..t·1• t1'l dl!'"ter.r.\ne 

~TJ~t h• w .~ pPrs,•n f"'l!T\lf'.'Jr.ir~tt""5 5\;,·t-. f'r:' .. ,t l·~·p 
~1~t.t let i.-.., i1: "'P•"t-t:h, d.nr! h.::w thP~P 1·C1n ~·P fh"tel·t~1! 

an<i ill?pr--i.1~11__-e(t ti\· the cnmpHter. Prel 'minar)' 
r~'t;lr, nt in,~1"rpnr,1t ~rig tt.i5 rese.1r··h lnt•1 0ur 

,_-,....n::~rs.1t ~,-:~11.ll sLmili"t lcir15 ~h·"'W Jt.ltt:r.llr.e'55 t·- 'e 

Cf"ln~i·it?rilhiy i:n~1r•'".'t:>i. 

It wi 11 t fl> :i"rT"_. t .m~ ( . .,:.[ •.. ,P h"!rl:i1.-1 •h.'lt ~Pern~ 

it .,11te nilturf\l ,_.•)1.1er5.tt:•a 1-'~tr1 ~ ,-.-.mriuter will 
t-.e d ··nmm.1n P.'J~ry<i,..,. fJ•-··11t ren-·e-. fl,1t rll re.••1/ 
r.-('mp11tPr5 that un1!erst11n.i u5 cln•i c.-tr. rf'~t•">•~d by 
'r·e.,k1n•1 h"ck .1Jre heglnnlnq to rn.1ke t•1eir 
l!''l'•Plr11tri•_·e. In cert1tin rest• lcte•l ,"!:;;eA.,. ~111_·h ""' 
lnf·"':ft":..'lt ~.-,n SPrvice5 cl'Jitllatle r.ver thP tplef•h1)ne. 

PX1'•"'ilr.t"?n~t1Jl s;•ste~:-.5 'Ire .!lrellliy In 11-;r. !'H~klr1•'1 

trttn::Oo'l1_·tl0ns Ar•1 .llrllnP. time thhle ~er·1l"e' are 
the fl1sl n! 5111.·h 5y5tems t"lt:>t_·.-,rrd!~'} avatlr11tiie, ,11r .. t 
A"!I we imrr11':F- the 1-c:in·Jersa,t '"'' .~ .. lt i lit ies rt thc
c--:-c>1·~,'11tPr \11£> !j;hAill .,Pe A r"t1lrl e>ri•:\O'.'li')fl ,·,f 
:ntPr..l•-t ir)n t'·Plveen h;im.\n t-.elnq~ .1n.; (".)m.-1.JtPr5, ;ir•t 

11~i·1·1 .,_Pyl·o.tr·is .. r:•l '.°l'""reer.s hur nAfu~tll !"1'11111,lin·' 

~s·ef'··h. (~'ubl i:sh .... t t•y the C~ntrf\l (•~t ~··~ of 

ln(r,rrr.,\t ln,1. llPr1·11lt'~ Rn.'l•i, t.nnfi(m ~F.l 7i•ll Ain l 
,-..f., lir1.1l.JP thrru<Jh ,11ny Arlt i'h F.mh.,~!'.'r"• Hirth 

1·n:nmi:s::sinn or 1·onsul!lre. Printed in th~ f!i< for 
llHSO l'<t. A'<J2107Pl,66.) 

"'"'" ,, 0 I 'Jl1f H Ht'1 11 .. I': 
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An11ly111.-rl v..-r'llinn of thr wRvr(nrm in thr prr\·iou~ illn•drAlinn. For thi• Jlhrncrr lhr !'"rlJ?n1rntnlinn nf inrlh·idunl 111nnnd!C nnd ~ .. ,.,,,.,. i~ h~· 
nn mr11n1t nhvinu11t. 

Mann!!!!L!!ie Un_!!!ann_!t<!_l_~~L~ 
Karl-ff. P.BE!.• 

There ls a gro .. lng body ot opinion. supported 
by case studies and research. that Industry Is at 
the threshold ot a new era In manufacturing. Many 
believe that computer-Integrated manutactur Ing (CIH) 
will transform the world of work beyond 
recognition. However, there Is also much evidence 
of failures following the Introduction of this new 
technology - even though companies seldOfft care to 
advertise their failures. Has the C!H concept the 
potent 1111 for Introducing t11r-re .. chln9 qual I tat Ive 
changes In m11nufacturln97 And what can we 
re .. sonably ewpect to happen to the men and women 
employed there? A preliminary answer to tha•e 
questions, empha•l2lng the key role of the human 
factor In the application of the new technology, Is 
attempted here. 

The C!H conrept !/ 9epms rational and sensible, 
and appeals to the tidy mind. It eatlsfle• the 
queet of the engineer to create or<ler out of chao•. 
It Is raassurlr.g to th" m11naqar looking for 
ettlclent mean• of control ling the production 
process. Why ls lt then that the reall2atlon of 
projects rune Into 10 much dlff lculty In practlce7 
Ara ewpectatlone 1et too hlgh7 Even allowing tor 
the fact that CIH can he Introduced only step by 
1tep, that It requires conelderahle computing power 
and the mastering ot complex aystem archl~actures 
and eoftware developments, and that different 
production pr-:>eeasa1 need different CIH aystems 
(I.e., they mu1t he tailor-made), It Is obvious by 
now that the practical reeult• achieved ao tar have 

• International f,abour Offlra. 

not llve<i up to the Initial optimism of nany 
autom .. tlon equlptnent and system supplier!, 
enqlneerlng researcher• and management ~~-ateglsts. 
The "factory of the future• described by Cl·' 
advocates In the engineering profession rema•ns 
largely a figment of the Imagination, despite a few 
sclence-flctlon·-typ<i! reall2atlons. And even staunch 
technocrats readily admit that Industry Is a long 
way from realizing the full potential of CIH, 
although partial solutions such as fle~lble 
manufactur•ng systems, automatic materials handling. 
computer-a l~ed des lgn, and computer .. umer I cal 
control (CNC) of mac-hlne tools have made much 
promising headw11y. "Islands of automation• have 
thus hr.en created In many plants, but linking them 
t09ether Is clearly ntJt an e.uy task. so .. e CIH 
systems set up as demonstratltJn or pilot projects 
Illustrate this new approach to manufacturing, but 
they 11re usually very costly and Isolated 
ewp~rlments removed from the real world of 
produrtlon. The Installation of operational CIM 
systems In Industry Is In Inverse proportion to the 
talk 11bout It. Should we, therefore. regard C!M as 
a de11d-end. a fading fad or a technocrat'• 
pipe dream of the manufacturing po\radlse7 

The ClM conc•pt has evolved In the highly 
Industrialized countries characterlzad by 
significant c11pltal accumulation, high labour costs, 
a solid and wide 1clentltlc and technological base, 
and a wall-developed eocial and economic 
Infrastructure. It owes It• birth to rapid advances 
In co.,puter and lntor.,atlon technology. Pilot 
pro}ect• and accompanying rasearr;h to put the 
roncept Into practice In manufacturing have been 
ronrentratad In J"pan, th" llnlted State• and somft 
lnduetrlally advanced ll!uropean countrle1. Hovav•tr, 



thPrP .. rP c.-.n .. i'1Pr1thle <itt't•r.-n1·p9 ln thf' 1tppr0.,.-l.P!'l 
alt,,,)t•,1. whlch ttiini, to he " r•9l"''''1• t,. thP 91'•1.:-lrh'.' 
!;n1:lo ..,,·canr.m\c 9\t11..,tlnn, th• '"·t~1•trl1tl tr11..-tltl0n• 
1tn•t thP f,,cfnr f"llr!f)VfftfU\t nt thP 1·nt.1ntrt• or 

&ntPrrr i~P 1.~t"'nc-~rne.i. 

!!H? t:urr . ..11~ i;:_en_t_!_!_J_~~~9U! _ ~~~ ~~c~r~···-:-.>nt r i~ 

~ppr9aL·~ 

ThP 1Hf(pr~!1t l'l('pr·-.lt•'hP!' ftlA'j t•P l•r,"lil:o11 .t,•wn 
P~!'Pnt lal ly int0 twn: thfl' •tt"'•'hnn1·~nt r l,·· .•ppr1)<• -h 
.111d the •hu:TtAn c·ent rpd• 11pprc1a•·h. ~ ... l11.it1~t r Lti 

., ...... :-lety h.15 "rn."\n•"fl<"lY nf nne or thP qther •. \1H1 t~PJ' 

fre1;t1ent ly ex\~t !:•-te t'Y slrlP, thril1gh '"\fle or the 
1)ther ll'IAY ~end tn prprj.)mt•1-'tP. The tnl l·-·wln'l 
,,nai.y9\5 of the m.:tln fe.1ture!: of these a,1prn.1 . .:-he$, 
\ihl1·h dr.e~ nc•t qri lntl'I the tr hlstnt i.·1tl r_)nt5, 

shnltld ~P 9pen in tt1i! per!pective. 

ln the lin~tP·i Stelle' thp ~{) :-i\llt>·I 
tet.:hr.--:·•"Pntrif':" .1pr·rn.1r~!'o i~ !:•·111'1 bi it=> ptUt»9t f.,rn-.. 
It h.l5 c.:.ften 59r•.1e.J ll~ A mo.~el f(•f t;".·~ter~r [,e, ln 
o~hPr c·~11ntr1P5. 2· !\_ cnn9tltutP'! ~11 •ttP,,..pl 
qr.,.•1u<'li ly to red•1··e- ~.u.T .. 1n tntervrn~ inn ln the 
rrn•l1 .. -tlon prtu·p,, tn c1I mlnlm.1m .. r.J tn r1e!'lrp1 

~ystP~5 flexil;le er:n:qh to re~·:t CA[•i·11y to ch~nqlr1~ 
m1rket ,jem.1111 f,·.r high-quttllt;• pr1i·'i1;1·t9. w.-·rker' 

an.j r-e1·h11icl.1n"J C'\n t:he 9h-·,, flr;or .1:P tt·td1-i"lly -;ppn 
i\5 11:,rir~·-1i1:t<H'IP. t rn11hle111.)mP An.-1 llnre! itti·lp element'! 
i:dp.i:hl~ of dl:!lurl·in9 tt1i' ~rn•itJ ., i-.:H1 dnd Snf•Hmitf.L·H1 
fl,-,_,, whict-. 1 .. hP"Jt ~-··.ntrolle·i centrAlly thrc1uqh 
r_:1·r.-r.1t~!'!I. The .. 11cm.H.rei r11.·t••r;·· \1 the ~!ttm,1re 

CJ•),\l. 0111•; A fP~if'!Ui'li r<l\e I~ ll~1i~qr1 .. J to W"lrkPI5r 
w~1 )"IP ~k ~ i 1., "''e 511r;··-!IP~ t., h~ l~1 ···q""r"1te·! 
qr<1'1:1-1lli' t1n.1 pr•i•JrP.,.~i·:e;y tntr., tr.p :'l",..r-htn~~

te1·hno<·Pr.tric rtrrrr:,\··h, it ls h"rt>•l. wll l ri.-.lt 
1·.-,1,tir.liin-~ erosinro ct 1\:r.erl•:an m.1ou1f.lctur1r:•; 
ki~r::.., he·• :.in,i tielp l11•iu"ttr1· tn re9-1iri Its lo~t 

11Jt•P.r1r-irlty rinr? r•1mrotltlvenP"'! ln w•Hlci ma:rk ... ts. 
:n·;.-~ .. trriPnt ln c.1pit11.l lnten!ll...-e 11n<i ~riphlst lr·;..tp,1 

tp,·hn···?,-·q;· ("J·...,:T'·f? h"'-'e dt1t,t•Pii tt-.l" thP •rr-·-vnsh-;.t"" 
At1l1rn,.•:h) ls tlu1111 exper:fet ~·"I r,•~·errrmt' 11 c1~rp :ote-.lle~l 

str11r:-t11r11l prr,~·IPIT'. S\nC"e i\rriPr 1,·An m.tnuf'l,~tur~r~ 

i'r':"•<J11"·~ fnr ,_ '.lc't5t And h·-,,.-,oqpne()115 h<:,mlfl m;tflcPt • thPj' 
r,lln r:on1·Pnt r8tP (H1 111rqe vrJlumP. pr<-,d111:t5 .-lnrf (.• :11;· 
h\g: b."lt,·hp5 ln r·-J:T,"1ner1t m.ln11f,.,·turinq. The 
re511lt inq ,,r(),-fll•"t inn r!'(')f'e5S l! relatively lufleidhle 
e•1en whPn flPxlble m,.nofA.-tur lnq 5y9tems anri 
~~chinlnq l:Pll! ~re U!e•i. Tt1e cPntrAl enqirlPPrlnq 
rhttllen,Je l~ ,-r11l<i to ,_.,..Jn5l!t ln arrivlnq .\t 

c-()ntlnur.u5 flr,w prnti,Jr.t ion fJf li'Jrqe v"rletle• of 

prndurts """ ··r.rnprrnent5 vlthn11t mu. h ·;.-11k In 
l""•lf"''· I.e., vlth,,ut lill lnq <:.lplt.ll 1 this woulil 
en!ure hlqh prnrJ11rtlvlty i'Jn'1 ArfPquoltP rpt11rn!. 
Hum.ln sk 111• pl11y A ml nor role In thl5 9,·,..n .. r In. 
S1J1~h •5(·lent Ifie fllAnAge-mP:"lt • wnulri tu» ··11rrylnq 

T.1ylorlsm r,r forillslft · 01 lglr11tlly J,., • .,,, ""th" 
prln<:lplP O( 11'.'tlnq Vi!l't p..-.nl~ nf lln!llo:lJJp,t 1tnt1 
selTll :5kllle.--) l,.ho11r to it! ultl1T1-1:tf" P•trP.n"~ !lnr·P 

thfl lnt:"rer1~lnqly !lophlst lrat•d "'"'r:-hlnfl'ry 15 ,"P')f'-'5eil 
to "'"k" homnn •kills -il•pPn•~hl". Tr~·tltln,.~lly 

11rivPr•Ar lal lnd1J~t r 1111 rel At l0ns Ari.--1 A Jnw levPl 
nt worker r:nmmltmPnt """ lny11lty rRlnfot(P thl5 
~ttltoile. Tiu! ter.hnl<:"I offl.-P "'n"n"il hy 
profl'55lonnl l'r1glr1"pr5 nnil te~hnlrl .. n• lnr.ren5lr1gly 
tJPCnme!ll the repository or pro'111rl ll)n know how to th• 

il"tr lmPnt nt pro<luct Ion workers. 

~ .. rrlail to Its evtrl'me this "ppro1tch ha• provl'il 
not to work vary w•l I or to tuncl Ion 58t I •factor 11 y 
only at e•r.1'95lvely hlqh ~ost. for Instance, It has 
bPen tuunil thAt tlexlhle mnnutacturlng •Y•tems 
ln•t .. lleil In the Unlteil State• hnv• often pertormPil 
"'""" th,.n convent lonnl technolngy. The relev,.nce 
of the t echnocent r le nppr'lach tor th" future ot 
m .. nufArturlnq therefore seems que1tlonahle. ]/ It 
"'"Y prove to be a dead end because of an e1sentlal 
r111w1 there 11 ••oorr.tlnq evlilence that prnper and 

Cl"lnt lm10us f'l('fHllt Ion or th• typtt or flPlfihlP 
11;.itqfft ... t l0n that 15 c·entral t•"> CIM sy!ltP"'! can hlil 

en"""" m1ly l•y hl-1hly q1111l ltle.1 nn•1 llOOl lv.\!p.1 
w11rlter5 At'ile tn C"•"'IPP vlth the rel.lit lvply fr-Pqn~rtt 

~)rf'1'.k'1<--.wns •1f 5111-h rnm1•l•• :1n•i 90phl:Jt lctJted 
e,tuii·"'Pnt ,,n,! with !<•ftw.1rP prnblem5 - an<t thPr• ,.,e 
per•i,tent (·offtpl.,lnt~ th111t th.- 5pe1:lfic ,1r.t11~ 

nPPfiPti fnr •hi')h tech• m.,.,uf,.("tur inq are 5C"lHCP C'!' 

~Imply n·--.t ai•J,,l I11tt•l4!'. At 11ny rAt..-, the-r~ l5 

CJPnPr<11l ly _. lnn(J l11.1r11in9 ftn" runnln') \n rer \f..-i, 
wlt h \Uh'Prtlllfl futu:e CIPtU(J\, ft!: .1 re511lt or 
Plfi..'t.i'!:~lve rell.1nce •)O unproven tp.·tinolo'-jy . 

Th• ... JapanP!U:' .1ppr0.:.,·h tn ('IM !9 t".a5et1 on a 
rtift~rfl'nt r-ltinni'Jle. (\_"")(tlpanle!I intrc-t!ut:"lng ariv.lru·e.t 
,..,,J flr•lblp lluto•Mt Inn •y•tems can rel;· on a hlqhly 
<j~L11i[lPd, \."er~1ttll~ anrJ loyal WOCkfnp:t!'. ln!lteaJ 

.:-.~ i'fl"qre~5lnq in the te1·hr.ol09lc-Al fiieirl tiy qiant 
l~"P' !her reefer t11 m.c11ke ~rar!ual impr0·:eme-nt ~ !n 
thP i1r.-:><J1u_·t ion rrn·-P~!I an<i in 'llI.rll ~tJ', (re•1ll~Ot ly 

inh i.1ted by mt•'- i .. 1te·l engineers. te,·~:ni: L,-,5 an·f 
W•_'lrtt:e-r9 on the- 9h••p floor. The wirie ;. i•'t't lo:• nf thP 
qu~~1t'j c.-lrele llW'VPl7't.-11t l5 cnly one m.·u.ife5ti\t!r.n rf 
tht ... FJn('hJt5l! l9 on pr0-111c\. qullli ity .lnrl ~1roJu1·t. i:')n 
5cher!ulin~ (i.e., ju!'t-~n-tlm~ i-•rorl1u·tion a,.d 
Plectr•Hllc or~erl11q c•f materials 111nd ·:~)tr.ponent!). 

Cr-r.1,.1rerl with the out~ti'lnrtln&J manuf.1c:turlng 5klll! 
PVl1tent ln the ewtenslve llppllc-ittlon c·f inti11strl~l 

rchnt~, thP lnteqr .. t inn er the fn(:;rm..tt l;')Jl fl<•\rri 

~hrc_., 1 1e1h <"<"1,.,µ·1tPr! is le~!I developeJ owlnq t•J Q.1('!1 

111:'1 d:fflc1iltles In !!!Of~ ... •r• de'.J'P.inrment. T~:P l"'···!t 

f'levlble eleni~nt in th~ 9y5tem l~. ln far·t. thP 
pPririle who 1T11k~ lt \rl<irk. M·"'reuver. ITln!!if cnrr.roloi~e~ 

')perat ln•J su··h 5y~tPrn5 ter.-1 to 5er\:~ l.:trye lr;.·~d anrl 
P.'lfP·•rt m.1rktlt~ <ln.1 thrrefort"a pro1i:1ce fAlt 1y l"r1:P 
ser il"s. ,.lth.1 l":;h the flexlhl~ lty ot th~ eq11ipment i., 
rnc-.re fully uttll:ze,1 than in Amerlc .. t.1 m.tm;f.1··~urlr.y 

th.rnk• tn" highly q·•~llfle<l wor~forn•. The 
st "'"'Ith of this apprna•·h, wh:ch is f~·:l 1 lt.He·i t·1· " 
,-,) or~rc19tlve 1,.~1!11trt .. 1 relatlon5 cl lm.-.t~. ls 
ttpp-11rent In dlver~iflc-(1 h\qh ci1ial it1· 1!115' l1~'"-1u1·~ lr)ri. 

H~n11f;t1.:"t11rer5 rAter .n~ (or 1e-lt11t l•;ely 5•l'<'al l, 
hetPrOqenPl"1\I~ or 5pPCl<t1 1zed iJ'iff.e!'Jl 11.: 0r exrr•r'. 
m.1tk(\'t 5 fipm,1n1ilnq hiqh <JHc1.l l~ y ,-,~mi•nt1(•1tt!J An1~ 

cu!toml7eri pr0<i11c:t5, as ls 111:r11ely the- c.1se ln 
F.urnpe. have heen ln1-l lnPd to rPly nu An,1ther 
sl r1ttegy ln Int "'""·-·lnq f:IH. Ovlnq to the hiqh 
in1.1estment!t re,rulrert Jtnd the ott~n limited c~plt~I 
h..,se. they 1J~11Al ly <•pt for a rd•Jt lr_,115, JH.lqm<lt i,_- ;,nd 
'1'"doi11l "!lpro.tf'h rAthPr th .. n 1'1dt1,1t lnq the whnl..? 
p.rn,,ply of C!H ,.t on«e. The ctrntreplp,·p of 
~AnufA~t,Jrlnq h~!I 1Pm .. tned. hJ' 1tnd lArqe. tl1e 
•klllP~ 11nil highly sklllP~ cr11ft5m~n and technlrldn. 
Al thouqh Trlylor l!lm m.:t,1e 9C>"'e lnrnfl•1! In F.urope.iin 
mitnuf1tf·t ur lnq, p11rt tr·ulitr ly In thP 1tutnfn0h\ 1@' and 
r:nn~u"'"'' dur1thlP~ lnrJ·1st r le5, It nPver repl.!cPrl 
,kt11 hrl~P'1 P">'"h1,·tl<Jn ln mPrJl11m An.-1 S·•··rtll :'l<..:,.le 
1tnt.Prpr l:!P't ln the r.-A(dt11l qorvl9 sector where an 
e>t"trP.mP. rUvilllir.n of labour ls not ftt115lble. 
~ntPqir l!lle1 ~ompet lnq In ni11rrow mnrket!ll hAVP alw"y~ 
h~rl t0 hP tle>1lhle Anrf lnnov1tt lve tn survive. The 
n1tw r«-,"'p11ter l7!tH! flewlbltt 11nrl inteqr11ted automAt Ion 
Pfj•rlpmPnt Is primarily Sl'en 11s an lmprovPd tool In 
the h11nil• of " skllll'd anil versntlle varkfnrce 
9prvlng to enhnnc" P•l•tlnq know how and to per1T1lt 
greater fl.,vlhll lty, hlghpr produ,.t lvlty, hPtter 
prnil1wt qu11llty 11nil •hnrter delivery tlmPs. Jt I• 
not rPg .. rded a• 11 1olut Ion fnr al I pro<luct Ion 
prohlems, hut as 11n effective prop In qalnln9 a 
market 9hare. Such enterprise' also tend to makl' a 
su•talnl'd effort to retrain their staff. Moreover, 
the l•~••r empha•l• on dlvl1lon of work nllovs thl'm 
to As•l9n broader respon1lbllltle1 to the ~orkere 
according to their qunlltlcatlon• and con•equently 
permit• more flexlhle form• ot 0111n11qerlal control and 
work or911nl2atlon, lncludlnq tea111Vork and l•agln11tlve 
application• or Cllt u1lnq evnllahte •kill•. ~/ 



ThPr• l!t •nj·•lUrlHJln'l evltlPu1·e thAt hf .. wl l.U•IA 

the 11q:Jre1.J.1t• !p•;pl nt empL"'\·tM1r1t ln 111.!u~trlal 

50•:let le~ l5 not qr•IH ly attectf't! hy t~il!' lnt ff""!uet l<1n 
or new techn,>lr>gle~- The lc.ng tf'rm trend or 
de~·llni~g m~nufA·~turlrt9 •~plnymPnt ohs•rved ln 
lndu•trlAllzej r0untrl•• I• rertalnly rnntlnulng, 
nvln9 p•rtly to technolo9lcal lnn0v~• Ion• that 
elln'lln.1te unsic'lll~·! w1)flc. (And 1n~·,.· alsn .11r._•entullte 
lllhnlU mlllrk•t !IPQtl'!•nt .. t inn). ffowwv•r. on th• vhcdP. 
lob dlsrl~r~~mPnt 111n~ red•pl0y~Pnt ~r vnrkPr!i lr1 the 
lr.n,..,.va.t \,,_n 11nd rat l•nu1l lzat lnn pr•••:-e~~ appe.:.r to 
htll11111ce ("'lllt. Jllr..1 vher• te,~hnolo•JiCAl .:h-lnqP ls 
Ac ... ·r>,.,,pAn l fl'ri t·y !it r 0nq er.nnnm, ,. ';. o..rt h. expan<J l nq 
rn.1rket~ and nE-w inve~tmPnts. l·. even tPn•ts to 
ir:.r!11r-e p0Sitive P~pln·1~nt t'~•cts thrnu9h the-
rP·1lt .lll t:.,t lnn n!'" thP P•_·qm·my. .1 .. ,_ .... n•5 te··hnl)!O<J;· 

'irivP .. nil gr ··'-'th p.lttern are a c.1se in point. 
Hr.wPvt>r, l~ wnul•i cer r: .. lnly t·e v1atn to pln 
e•Jl1gPr~~~.i h0pP~ On thP 5pln 0ff pffe~t9 nf ,.JM 111n•l 
0t her a..-t·.ntn··P•l terhnoloqles In rreat inq •mployment. 
"Pel,..<'o,.trlal l!at l·:>" through high tprhn..,lo1gy• Is 
Cf!rt11lnly l'l "'i<JleJI ilnq ro•1•:Ppt. ~.! Only a very 
~~all prcr ....... rti0n ,.,f the ioll""ur f.;ri:-e In th• hlqhly 
tn-i11st r! .. tl2,,.: countries rnu']hly 2 to 'l per cent -
-.r~ er:7!'1aii in this acl'./aw_·e,i !f'r:t•>f aa..i, lf p.!:st 
t r~n·l5 .-.r.<t ,.•per lent;e are Jtny 9t1lrfe_ the prnp·•H'l l,,n 
~lll rls~ ~nty slowly In f~ture, It 8t all. 

"""·''IPmPnt 11ttlt11tles at..out h0w to cope with 
CIH v~ry. In p11rt th~y mirror the n11tlnnal 
ldlosyncr.•cl~• """ ,Hf!erer.l lndu5tr\.al h<1r·kgt•)Ur\1l~ 
ll!V(.JkPd .11h"."lve ~ Th1:5 th• techr-1oc•nt r le 11pproai::.·h 
re•11lt5 ln m~n~qe~ent str3t•gles that neglect or 
underrate th• hum11n f11ctnr ln prn<lurtion. Thi~ 

ten·i~llry l5 fr~r111~nt ly 11'1qravat•<i hy shtHl term 
pr.~flt r~n5trl~r11tlnns, w~lrh are one nt thw mA1~r 
st,1mhl lnq hl<1··k!I tr; •r,unri tef:hnoloqy pl,..nnlnq ltnit 
m11r.Aqent@nt. The ln:-rndoctlon of <:'IM refJulres 
lnn9 term strateqlc thlnkln9. From :he ~ana9erlal 
p<>lnt of view It I• os••r.tlally an or911nlzatlonAI 
q11 .. n<f1ryt ho\/ tn creAte or<ier nut of p()tent 1111 
chaos. F~ulp•ent n•ed• to be caratully •electatl •nd 
c-omp11tlblllty ansurecL However, the tuntl11ment11I 
prcble~ Is hnw to re•hape ••lstln9 pr°'luctlnn 
prnrtt51es. Alt•r orq.rlnlz111tloru1l hn11nr111rlP!i i'tn'I mc11kP 
them rarm•,.hle. Thi• re~11lra1 retlatlqnln? the 
lnform.=tt Ion 11n'1 <l1ttll fl,.,w to foster d@,.·ent r .. J l7f"~I 

decl•l0n mAklng. The difficult lei lnv0lved In 
ar·cnmpl !1hlnq this In ••lstlnq orqanl211tlnn• •ilnu!•I 
not hp t1n•1er&!t lm11ted. 

At thp "°'°"" tlmP, the lntr0<i1wtl0n of r1M mAy 
•el I "':t !11 l\n .,nt l<lf1t e to pn.or mr1nAqPrient 
prArt lr"'· Th'!t 11 whttr~ the h1;l".\O f.ll•:tor ,-ome5 
ln. lri·lt15t r l11l ,.,.,,. 1t11dl~s Ani ex11pr IP.nee 
111,·r·11mulat~c1 !I() f1tr clc1ulv lr·t1tr .. t,. thl"l 11 pr,.:1mAt l1· 

m11n .. q(>s-ient "''rHo .. r·:i tht"lt 11rlu11nct'1 9tep hy "''"''• 
h•Jll<h •Ip th" sklll•, re~p->nslhlll!y lln•l ,.otlv~thr• 
<'f thtt wnrkforre, lnYPlt5 In the ''rnple wt-0 .. rt' to 
n(1'!r~t ff the 9y1t1tm 11n.i r~l I•~ on th• humi'n f~··t ""H tn 
m~~e It flexible, hA• con1lstent1v p11tl nrr b••t. 

ThP c-<mvlc:t l"n thllt this ls r"~l ly the «~•e 
9•P~! t~ t,e l"··kin1 ln m~ny man~1~mrnt circles, 
othl!'rwl~ut" more sy•tP.mc'l~.le: Arn1 rr1n5l9tP.rit ,.(frJrt 

'lil'HJlf'! he m.1<te to e11h .. nee the human f,.,~tor _ At Ill i 
•vPnt1, It hA1 ~·e~n toi:nd that In qpneral CIH l9 not 
Int r<>tlll':e,1 pr I mA r 11 y to • h""'"" l :u • work. The 
J'\rit l vti 1 1tnt1 ewpttct i't I 0n' ot "'an11<1Pmf'ot h11ve to ri'> 
~·•tly with ln9entnry re~uctlon, ~r•~ter 
trAn•p11ranry nr the or,,anl•atlnn, ratluct Ion o! l@Ad 
t Im•, ~•~•*r 11~her•nce to ~eadlln••· 9avln~ 'lf 
personnel, q••ater ~Arketln9 flaxlbll!ty, lncre11•"J 

<""oll .. 1rity u~•. hlqh~r ptr"'"kiurt qt1.tllty or the ne~·f "" 
k•ep up vlth t~c-hnnloqlcal '1Pv•l·1~nt!t All 1P.t•1ln•J 
tn h lqher i"ro,fu.~·t t v l t \'". P.-t t •r work I n·J c·onit ! t l· •n5 
t•n•., t(l h11 11 set·onituy ronsLi•rat lon anil to h• 
rPq.trtlt~·-t ~s .. rathpr a ... • .... ·ld•ntAl by·produc..:t. ~: tn 
r ... 1-t. W•Hk inq ·~ontilt l(')n5 "'"Y •ven b• n•f')'l•cte<J or 
?tOv wnrs•. part lr.ularly vh•rP 11ut<'ftl..1tP<! m.t~hinPry 
!s u~Pd to lrftf.l(l"• an 4,·cpleratPd p.ac-1@- of work. where 

c 1ly re~lidual tasks ar• pntrustpd to vo1kers or 
wt prp th~ nt!"v ta~ks rr•atp~t ti;• cr-mputer l:t111t i('" 
l 1·1<..,lve A hl'1her .ieq:ree or stress. 

A m~n~qement style that allows pr11Jurtlt~n 
per-,n11nel qrf'~ter auton()ffty m1ty v•l l me.ln a hre,11k 
vi th e5tAbl ishPt_"i pr ln<-!plPs an.j thus bl!" 5een t15 a 

thrP.1t to v&sted luteresrs ..!rui the 1•ower str11cture 
In ar1 orqanizAtlnn. Alth•Juqh it is nnt surprisio~ 

th"t tl!i a rulP P'./Pr~·thlnq Is •IC'ttP t.l av0id SlJt·h 

.-J,,.she~, it is in f-t•·t posslhle to swlt,-h to n~w 
terhn"l,.,'JY without rr..-lk inq fund..,ment.11 0rqanl-z:at Ion.ti 
rhan9"•· 11nd tn keep e~tahllshetl dlvl5lon• And 
hl•rdrchles ln place. HowPVPr, inform.1t ion 

te«hn'l!'">9ies ,-an 111lso be used. where ve!lte:i 
lntt?rest5 oppo1e restrueturlnq:, to ln5t ltut ional ize 
anri -.ven reinf."lrce inetrect\ve and c.:ounterprodu~tlve 
rnAnaqement prtt1_·tl1:-e~ •u-:h as eir:t:'e5sive centralization 
of 1eclslon m11kln9 <Jr abusive 1110nltnrlnq of 
l n<l Iv t <111a I~. Th ts ! 5, ()t -~r.,u se. co9 t I •1 an<! 1 eAiis 
to me·ilo1:re results while prqlon9lnq th• Iii.) of 
or1~nl%11tlon ... 1 dlno~~11rs. 

The 9t1rc~!sful lnrrr>'i11··tlf'ln or CIH reriuires a 
clear strategy that ha• the ba~kln~ of both •enlor 
m~n~'JPment Ari the rank and tll~- Ob~lou5ly not~ln~ 

moch ran he '1f'lne without tile con5istent support of 
tnp nt.rln111.qe1nent 1 however, the stum.hl lnq t-lock rn.ty 
prove to be mldtlle manAgement who stAnrl tn lose p~rt 
Ot their lnfl»enc• WhPn estahllshetl hlerarchle• Are 
tllsm .. ntletl anti •II needed lnfnrm11tlon I• available 
dlr,.rtly "nn line• t'l 1111 pArtlclp~n'• In the 
pro·1urt 100 pro<·ess. Thlsi shrw!I the nea•1 for 
top l,,V&l ter·hnOlO•J\' ln .. r;i11qement • II run1·t ion 
riequently neglP<:tetl bpcause l"'Jlll, fln .. nclal anci 
market In? a•pec-ts tenci to ciomlnat" •!,.rl•l,>n mak ln9 
11t the tnp. rt le n'">t enrm9h tn let ml•Mle 
man ... qement 81"'.'<JUlr• nev tt!'chnolr.iqy anrl thttn to res,..rt 
tr.- '=r Isla 11111n,.qement c11t the tr,p when t>ot t lenerks 
,..,n:-ur In the •">ff'.1 .. nl211t lrJn or the mlcJrlle mAn,..qers 
I A•·k the n•1:es1ar y ek 111 s fr,r hand 11 nq t hf' 
terhnol<J9y. 

Snmfl' r:-t')nvnent .. tors hJIV(I 1n f.11r·t t r<l··ir>cl ext5t tnq 
J;rnldems to thft li111·k of m,.n119er lal 1:,,m1Jeten«P.. 1/ 
H"n11qer9' knowlerl(j,. nf i1u:vanre-1 m1tuufAt t11rln1 -
•y!tern~ i• freqtJPnt ly i: lmit~r! evPn wh~n they h.lve 
rPrf'i'ler1 a tC'chnicAI Ai1:~rAt lnn or "'ft prf)fe~!lnfl.1111 

P.rH.JlnPer~1. Owinq to the r .. ,t 11<111o:11nres t.>eln1 m1'tl& ln 
lfl<')mlf .. Cfllf ln'} lPr:·hnoJOi..jy, .. nrl fltSr1e.-\11J Jy •nf()flflAl lon 
tr•·tu1,lln")'t'• th~ i1r0fe59\cni'l knnwlr<l'J" """ •_X,1Prlen,·e 
that mAn11q~rs h'1ve At:-rtulred raipltily h•~romr ob•olet" 
•JrdP~1 thPy are C•1111t .. nt ly PWP'l!if:ftt t•:> '.llh<>p flonr 
P1q1l"r l .. rH:P.. iOll!l .. ,.fllPOt Jy, '1<)l8nt l~l 11~et~ f")f 
J111tnm.1t\rin PrJ•ll,,,..,ent, 0ften fp11r,n7 thi11t thP'J will 
H<">t hP '1hie tn "''''1ter 11nrl con~t .. ntly u"'1rtte thtt 
kn<,w hnw neerte<l fi-,r f)peratinq the e11uli,>mftnt, f11ll 
h.=t•"k no ·)tJtsl'1P r<m5ult'1nt9 11n" equlpmPnt 
•11p;,l le19. ThPy 1111t11rAl IV treAcl c:Hef111 ly In 
ur.knnwn territory an<i "volt! ln,:alculahla risks. 

!11,1n'19Pr'.ll are 111!0 on<t-.r prP!~nre to justify thp 
1d 9h ca,,l t 1tl ~-vP.url l t ur • r•H111 Ir e,t for lmpl ement l n9 
r:rH. Ry thP stAndartls r,f A short t•rm '"turn on 
lnVP1t~"nl (POI) 11pptOAch, th• flnAnrlal (easlhlllty 
"' ....... , r1'4 prn)•ctl I• dnuhtful tlP•plte the 
hypothellral long trrm ecr~nrimlc "dvant1tqe• outllne<l 
111hnve. Jn f1t,.t. th•r" as• nc 91tn•ral ly 11greP.<I 
methods for IMkln'j rf'll11ble COst-hl!neflt Analyses n( 

_ J 



C'IM •• •11·! 'hP ,~('~' nr ~"JI ,,-,..1• l"?M lll'lpl•l'IPrt!.tf Inn 

ls nft•n c-nn•f,i•rPrt tll btt prohlhtt l'-'•· •'l'•··lally 
vhpn thf' r'"'!:t nf tAiJ lnr lnq: tt'--p ,.,41tp.-i ''' fhp 

PMtPrprl5p"5 "trP•:lr!,- U!IP' l9 A<l"1f''1 !•"' ttip t""•)1t nt 
th .. .,qt1lp1ru•n!. It 15 "'5" t ....... -i th<\ <:IH ._Ill h., 
\npt'tlt:'."lPu~ t·· u'P .. n.1 ••r"'n~i-.:e tr> "'~tnt,.ln h,.~·111•1!.f' 

technical cha~qe will rnn5tantly rPr1·:lr~ t~~ 

tPpla•:Pm~nt o! r'1tt5 ,,r t,,e s~·stPf"'. ~'1 <fef inlt 11..."tl 
nnt .ln Pll!'I )nt1 in an ~ntPjratptf pv·it~'.J•. T11 t~ls 

•h·· .. alr1 ...... lli'flf-.ci thAt In rr .. !IPnt flewit•lfl' 
l"IJ11nuf,.,_.turln 1; 5y~tpm5 fl••·~, . .,,,~ t-'''••t ltll'P ,.!"'1,,ot: 
?11 p•r •:-1Pnt of the tnt,.l .;utl.-.y. 'itd!I ls r'Hlfl 

l1.di,_-.tr Inn nt the hli.Jh rl5ic5 thc'lt 1T>.11 ... 1e"'ent tA.,f-~ 

wh~rl ln!'t.ll l lr.1 C!M. 

fhPre '"· •'I( ,-,,1Jr<JiP. the ntht"r ~l·Je n! the 
coin: the r l~ks Cl.ff' t-..alAn1...·ed by 0Pt"'rt•Jnlt lta' tr 
thp exrf"•:-t~·i Pr""1""1n~rr.1.~ t-•enefits ijf ('IH m."tt('r i;tl iz~. 
M·)r"'o·:er. ir. th~ YP"tt~ nhe.it·-1 thP ,:-.•pit.ll nut lill"j 
rP·i,Jt re•:! is hr111n..-f t') rf,.,~re.1~e .... rh~-1pPr 5;·~tpm5 

,,;.·.me ,....r. thP f".1rkPt. ~t h.""J~ Al5'"' t-~t>n E"'!t lm-31t~i1 th.1t 
C'IH pl.lnt~ .-.-.lJI11 hr•'lk ~-. .-en 11t ]I') t·i ]') pPr ':ent ot 
cAr-lcit;· •It i I 1z ... t Inn "" ,.o.Jl'llr.~t f."l tP 7() ~'er rPnt in 
the r1199 r.! cnrn1Pnt:. l1-..n .. l ri1tnts. 

Co~t, :trP n· ..... t the '~nly el&r:'lent !·• t.~ t:-nnsi,ierf!·1 

in rr."klnt;J the 5tr111t~r;lr o'.'1~·-:"l'!lon tt"J t •• rro'1·1re rn4'. 
A CP~pon~l~le ftfl~ f~r~~r~ l~n~inq ~~r~q~~~nt:. mAy 
wrl l <"r·l\o::"l11•iP thol~ th~ (".-•:"T'f'll.'j .- ... r.:t t nf(rr•i ~,.., t e 
left t-ehlnti in the terhn·~l0qy r,. 'f• iln 1 'h:\t' it ,,.,•;st 

mp~t re'!e~rr:'·. ari1 1fe·.Jelc~,rnent filll,.l·~'··~~' 1Jrt>!! ~?! 

pr'""' :-es~ te··hr11lr'':li" ,.n·i l'1•JIP~trren' lr1 ("{J.1 in r.r•fPr to 
rPr.i.\!n 1:-~.rPt it !vP In thia l•"l,1~ r1.r.. r. !(>.,: l ;, rr.1i··h 
.-i"p~ri~ r,n th~ !1per1(ir: '!i,1;'1ti.-..·. ,• ,~,.. pn•,.rprl!"P. 

j~ it i5 fl~..-·1rie<! t0 i!'1tr,~ ... )1J1·e r{~. :.-.tn.\'~Pmpnt '"Ii 

P!:!iPr'.t i-11 •A"JW in !rnr1P"'·Pnt in·f tl.P !llj'll"•·"TI is t,.... 
o·.:prr·r-1'"1"' .·.r·111n:7.1t ir··r •. \l r~1t~t.11r-i··p t"· tt1e ,-.-, .. ,~·,~€". 

frr,I'""• the stv1r flo1r 11.p thr,110"..ih .11 L l 1;·er! r,( tit~ 

t'f·~-lni7/t' i'•1:. Tr, 5t rP~:T'l ir:e ~n ••r'priiz"t ic,n .\ri'I 
c,.._,y~ 1t •.•i'.ial.!~ fnr ,_"J~ rn~;· hP " ···,nst<ieratiliP 
1.·ru;Ie::·;p ~,.t" rT'l·,· .,.. ... !! t·P ._,H~h t~·,... ~rr.·.rt. 7ne 
f in-l.irqoi; r,f ~ ;;wn~ ,.r -:d !IJ:H'J'~·,·~ r·r.r:,·1ir r1n thi1 

t'.r)!nt: m.,f,11f,,,."! 1JrPr~ ~•~r: h.'l'JP int rn-i11,·~r! .lrh,.1nr~<-J 

r.dn~;(.,,-t,,: ir.q ~i.,.,_...r."s .,ttrU111te t-P.tween 40 ..lr.d 

Jr: per 1·e11t <-,f the t0!A! improv'?'flent il•:hiE>ve~ to 
orq:tnl::tlti•lf'.,\J rh,!!r.y~-;. Ir1 flt"hPr Wl')r•fs, the IT'l1in 
l;PrH").fit ri:-lF"" r1 .. t n~·-f-'S5.trily ~tpm from sr1rhi~tir-.ltPr! 

a:nrf intef'frA"•~-t tµ<hw>i.•....,'ri ~t:!lelt ti·Jt (rr·~ th£" rPfr.r~ 

rJ( IT,,\rLl•Jt:-tTPr•t' ,ltn f 'lf(.rlo11·t ll"\n rJrll••t tr·e~ ll01 frnrTl t\ 

IT'fJ(,-. tf,1r•S(ilrProt . .-.r;,"f p((ir:;-lent. r: ~lr·l-O:illt !·".n. 8,' 

It we ""'""Jit tht'lt ,1 tPrhn•;rP:ltr;1 ,lt•Pr'•;trh l•"> 
CIM -..v.11lri LP. l11P(f lr·l.,nt 1'nr1 r.rrnntf'r;:r.-1°!1.•·t \vp lt 
f"lll0..,!1 th.1t wP. m.i5t re.:•,rpd2e tl'P k£1). r<">le •)f the 

IHJr.'l\11 f,1.;t.<l(. The rfi((ir:-•Jlt. r .. :r ls to ""'ign cl 

rr.-tl ly pf!P«t i·1e f1111•:t irm to the ''"'•il:e lw1olve-1, tr, 

hPJp thPm "'"~'er thP. prr1rl1F·t ir)n 1,r,,r~'.'IS 1trd ut l i l'Z9 
tf') tl1'! f!lll thPir knr,wlPri•lP, c11pAtillltlP:!1 ,.nri ~kills. 

It l' lmp0rt,,nt tr) lnr,I( ell thP J¥'lfentlAl 
we,lkne!!P5 111nrJ !trpuqth'.'I of the hum111n f.rl,~frH ln cl 

CIH environm,..nt. H11mAn belng5 lnvrJlveti ln the 
s:>rn1iur·t lnn 'irr,i:'.'e!s 11re "Pt to mtlke ml!tAkP.,, 
pHtkuJ,.rly whPn th•y Arlt un1er ph·1•k"l '" 
,,!lf''hr)lr)9tr11I ~tfP1S. Nr>l!f!' or t11'1l l iqht In') ,·rtn 

le"'' to fllt.lqt'"· Th• r11te nf errror o'tl!o 9rr)w'I with 

ln(0rm11t l0n '"'~' loMI. Jurvey tln<llnq1 sh<.w th"t 10 
t0 91) P"' ''"nt nf thl! f11llt1r•• n( tl!<·hnlr~I sy1tl!ms 
illre tiup t(} f,t1•Jlty humiln lnt~rvpnt l,.,n or ty .. tll'm 
r1P:itlqn. ll1uft/lln t1fl!lnq! t1o not . .tlW"V! r·nn,·pntr .. t~ 
f11lly on their w0rk1 thPV •nm~tlmP' rnmP tn wrr,n~ 
cnnrl119lnn5 or f11ll t0 &r,t wh•n th~y 8hn11J1i. Th~lr 

htth11vlo11r "t w!'1rk c11n he unprefilrt,.hl~. !';fp·H1li1 th• 

h111"\.tr1 ...... ln'J thPr•f .. )r• h• b.tn~!lli•-1 frn11t the 
prn.h1··t ton pr1v·e1s7 

Thiare l! cl~ilrly a vl~~ ran10 of t~~k! Anit 

fun.-t lnn!I th"t llr~ h•~t f't•)llP hy ftll.t•·hlnP5. ~11ti11't r i.tl 
r .... t .. 1'·' "n•i ,-..,niiput•r!. Tt.e l•prn•.1Pm11-nt ,~f 50-n~"r:s 

clnd .\r_-tu"tr-r! mAke:s rf:t'-,"'ltS and other prndu•:t inn 
Pqulptflent r·-,:~ VPr:s.•t l le, tc1,1ld anti ew.t,~t th.1n ht~!'9'l"l 

hPlwJOJ. ~·me lnr.~ r,,r: he fi.-,ne !ar rn.-...rf' fl'f'fi·~l01-nt l;· 
.tu·i rPl l,,tily hy ln(,...rrn.,t Inn 9y5tflom5 .. nrt •""'"'P·lt@r'9. 
T•d~ 1, p.•rtl,·11l1trl;- th .. C.1'99 or f•'t:t lnP tuo,-tl•'ln1 
1·a<:h "' d.•t11 C\lll,.,r:-tinn 1tnti :!ll,,_t l'5t l•·.ll anAl;·1l'.ll II~ 

WE'l l AS mlt.r:."/ 5urve;·il"·} Jtn·1 t:""Gnt rl")l fun·::-t [t)n~ th.•t 
,flf";/e as tht!' f"l.:it1l5 fnr autnm•t le [,r,.,,-e"I~ An<f 1p:-'l ltj" 
rn~trol in prn-iuo:t inn. HflnC"f' the f!'ll'P•"'tJt lo11 r.•f An 
l111·rpa5 in•} r.uw.t\Pf of 9pfl'rl111:l lze'1 fun1~t ir.n11 1:.lln n<.' 

•touht he tran,ferre.-t tc::io ntolrhlne5 anti C·•IT!putPr,. Pe 

are theref"'>re Lt·-e•1 with a 9r 11vin9 cr-tr1tdexit1· c! 
.:::u~h te··hrtac.11 5j'5tem~. 

A:!! ,u.-h •y~tiPm~ r-,. •. t"'rro mrl?P ';:-~rlr;.:. ~·-...,t•·:.~!'. 

thp;· .. 1,1) ten·f "" h~ 1..,,, !1111 s~re. Jn f.1.:t. the:· 

t>rp,11tk rJr1wn rrrq.uant ly. ""'" the ,·n~t "' '"r~ 
hre""·l,...•m~ l!I hl1"h. ThAj" rftn ti• (l"tl'•··tp,1 or 
~P.p"llr~·i t·ut thl"I re·1·ilr~' sklll•.J h11m"n 
it1tPr\iP11t i()n anr! me.,n5 th .. t the> \inrker' resr..,•n~~t le 
for "h@ (;pPr~t{On h.::tV~ to lrl!lke chOlCP5 arv! de··i"if'•H~ 

thi'lt nr, tPr-hnir::-.tl 'Y'tem t:i5n "'Ake (0r them. Quir:-k 
lntervt-nt lr::n ba'!P<i rin eowper lent:""e An•1 a k ••. -.wle !1fP ,·.f 
thP '!;tsteni· °' 1i:nit5 15 otten req11I rf!'·i. re'!p~ •r
thelr ~hnrf-.r;o.n";rqs., t.iuri.:t..-. teln95 are thus 
in·ii::!,leru_.t.?p f.·ir :tr. r1(.t i""llll A:n,i offir~erot !J,.~ •·f 
.,ut•-.m.,te,1 '"f'l'l'l'lt:.-nt. The q•1 .. lifiP,1, mntl•!.tfP'1 A~·~ 

e•p~r iP.>n.-e,! \oi•)rlier (1trti 1 lAr with tt;p ~i''t "!'"" r::-An ':'."· ..... re 
w!th 11rirPrta1nty An·f ""1@5:5 'l'uAtinr:~, find: at:<'! 
{ntPrrtAt f.Jiult5 r .. p~r!ly Ar.d Cr•rrp,-f thrr •. 
. T1:-i·;.,.rr.f"'r.t h~.-l(e•i up t:y t ~f·hn l•A l kn.,..,·•1 A·!~Je- .1r,.i 
... ~~1iPr iPr>"~· ur 1 -1erst .110ri!.r~q r.( the !lj'!l~ .. :'Y\ ,1r.·1 ··r:!Tltfl..-,n 

"l<";i-;..-. ~~ '1 h11~r1n 'J'IJ!il lty th.'lt 1-."\nn\"1t l°'(" rnf,il\1."f-<l '"i 
t:0t"ip11tE-r5 0r ~rtiflci.-.I lntelltg~n-:-e ir-. :iiP 

f·Ht?"!~f"lblP f1:t t1rP. !n C:M S': .. 'it~m~ ;T:~,-t,;·1·'i .\ai 

r0"'r''l' er, "'"'i well t.1 .. ~ OV.?r r..1..,'!lt rr,qr ~r.P olr1ri 
ph•;."ll--a! t.1~ks biit thP)' rJn n..,t rel l~v~ rh,.. t·P··,pJP. 
in•J.·it'JP•i fr~m thinking, crlt I.·.-.t ·ie 0-i!\i-..,n m"k i"'l .ir.<l 

f~!lp"ln~lbi 1 ity. 

:-;inr:e t'" h111TLtn f;t,-t0r cannr•t t,•• rPpl~~e·! it is 
e~:u•nt ~;iil tr1 .h'*~iqn anct pl"n c:'IH :!lj":!ltt•m5 in !lll•"l. .l 

W(lt.'j f.h!llt th•l'\e W<'\rklnrJ On thr-m Citn rtn lhf ir ~rh \n 

th~ hP!'Jt 'P""i~:tite ,.,..)ntilt lon~ 1tn-1 C.\11 E-ff*'··t i•1··· 
"'PPiY lh~i1 P.mplrlc;il knr1wlPr11jP. Thl"I m~..ln'!, '~r5t 

nf <til, tt ... r rh~y mq<-:t 110t t;e """''~ tr>t"lJ·1 .iio .. 1 
hpl,JIP.,~l;· ·~··;.~'n-if.l'nt r.:n tt-.e 9y5terf'. J111·h c1ei,{'r,.~er1 -~ 

cf)ul1J h" 11t· st-r i(':IJ~ ·, ~:~equf?ini:e! 1.1h~o sj·~t ..:-m err, :5 
t:.rlJl~;nt hP ,·,.-.rr•,•:tP·1 in qriorl time. It Al'9n litr.lts 
inlt i,.t i•;p, irnprA\117"' \0n anrJ ':re.1t l•;ltJ. 11n..-! 
r O~ t PI 5 t, 1 1 rir! 1 P) l .rl at'll!' C'U C l"HI t l ne Wh ( r.:h l n t 11 l' n 
fT.,.)(~s 'hf! !ly,terri:1, ~nd r:~,nsefjllentl·j thq Pnt~ftJr~5t", 

'J'tJlr1er'1hle. O·;~rrie~erd~:;,~e rHi 9'/Stfl'm., rtPd mitchlnP! 
hA'.1 n"lt nnl;• rA!l,£ot·i rll5A5ters in n•i1:leA:- Ar~ti 

d11Prrdr:"l lni111~t r iP.S hut h3S 11l~n f1ror!111·"";f p~rh"P' 

)iP'1,. ~P~'·t<lr"11J,.r, but n0n~ th• le!ts very ,·0!tt ly, 
f11llurP5 In 1t11t<,mJ11ted proc11JctirJn. W.Hlol'ttr5 pmpl()yeri 
in •tium)ln 1·pnt rert• rtM 5y5tem~ shonlr! be Ahle t0 

lntPrvenP in th• pro<tuct Ion pr0re'5 in nrrier to 
0pt lml2" It. This "'"""5 th.H the •y•tem must •I 1011 
1h01' flr,r,r proqrA111mln'l nt CN<'. "'l"ll'mPnt nn the h"sls 
nf ln<llr:•t l0n• prr,vld.,d hy ""d cil•r:11•se<l with the 
<t~,1,,n 0rrlrP. The lrn1del'ftentAI ln;·. qf 511«h 
'>r'j•nlz•t l'">n•I prlnclpl•s pr•111f>I"''"" th• 
•v•ll•hlllty »f 1tpprr•prl11te 1Mn/.,•rhln" lnterf••·P• 
"nt1 SnftW1trA. :,n 8it~mple ls .. port Ahl~ -)e<:'t rrirdc 

~ket1·h ''"~ whlrh <IPsl1ner~ cAr1 tJSP t<, ~l51:11s., tt1~lr 
I<!""! with shf>p fir"" l'•rsonnel. th11s hPJptnq ta 
0·1--rr:0m- their nf'")t!"")rlnu!I '11vorre Ar:i:•ntu .. tP•1 t-iy 
rnm1•n•er •l'1P'1 d•sl<Jn tr""' the '""I It 1.,, "nd 
r·,-,nsr '"Int~ or th• prnrl,,,:t lf>n P'"''"''· ?I 



t 

An 'fhpr pr<lt1ltam tb.tt h.\~ t•l t._.. b·iri:~ \u ini11•! is 

t11.l:. th•?e ttJon,J"I t•> Lfl' It 1.pe1t~er (1h;·5i,_·.tt r1lst.u1,·~ 

ht. ... tw••Pn th~ ;'P:'!'•1nn.-t "t'.,.rAlt !n'l •• r "'·I'· ... f':.0 i~lr~11 th.• 

_.,tHtrrr: ... ri! ·"'·:·l the:"' pr.--..!.;·-~'''" r-r.1.-~,~ lt,~lf. P'!·:1·~, 

·.:t:s1:.\l .i::a ~ r:-•• trtd.t! •_'<H~t r.11 ii-''5 t ...... er~ r• .. 1·l.1··~-? t.·,-
s.~n!: 1r5 th.lt !: r tu'.">mlt .-f.•tA "cl !l·:r~~n~ ..t.11.i .Ltt.l 

b~lses. Tht"" •-:rkPr ''L\S t•t"'(··rt>' him c1•nt!',1i .l.tt_\ .H 
his wpr'c st.irit i•·n. ht:t !d~,..'.! rl:r~··t t-•t1.:·h w~th the 
pr•"'l\!11.·t io~1 t•r;·.-~s~ ·•hich cftt"'a C."H~ ("Inly t·-.• l!\._~c~~ "1:-t:t<i 
(u_•I':'\ .\ 1·.~ntr<.·l Cf""-.tT't. ft h-1?:5 ~'~•"H f.._.: ... J t!1.lt ~a··h 

<~i'\t ~!' • .,~ fr.·l!l. th;• rirrH.:t:&!~ m.t•; m.t'<P .,;.::j·:.. '""•··t i·.r1 

-''~•i th¥'· ·• rr'!"1"t l.•r·. or ._···i'llt•Pr;5.,tl·•:. ··f ,,y,t~m ~.lH•'"' 

in.-1~ 1tiff\.·1;:I~ t•"•.~·lll"ll:P w.lrr.\r1..;"' .-.m~ttf"•i l·;· t~-·· 

~ ... .,r.,.-, ,-,.u t'~ :T'li~lnt@'rprPtP.i rr n ... ·Jl~··t,..i .l!•l 

w1·.dcPrs l ,"'\.,. thP ""f•• .. t iulf• foir thp pr<l•'"'~- ~Iii~ 

m ... l:t!" ~ h.lt th.> pr <h ..... !l, r.ust t•.- ,Je1 i •tnt•d 

t r,trl'i"lrt·r.t !y .i;. th-lt lt i~ ,· .. m, rPlu•::~\?il~ ·'"'' 
51;ffici•·r~t ly ....... -p~slt°'liP. tn thP w·-.rkP!. witl1.-.l?t 

•·riP<lf ir1t h.i2.:tir•i5, l() ,1I!·:-w hlr""I t•l m.1~1:> t~1P tP•ftJir!l"d 
:nt•·r'.·••llt t{-,a. Snm.~ rP!'li(".lr1·:\ ,·, .. ·.i 1··(.,.,i ·~·. thP 

it.•T·t'~' \,·,d k1.1··•l~·t·1~ .-.r 11':..tc·;ti,:~~ clt.-! rr .. 1' ..... r ;.11., 'h"t 
P•I•P:i••!1o ••d ,;.1:1.-..1 wnrkers ~ .. ·11e,., :11·ll.-1t"~ th.,~ 

~ht~"/ t}p•.·PJ.,)p ~ ft!"~l \nq, ll:lf'll'.1:t 't .. ~ .. :h !\P1'!1:.:0, t'L"t 

t~Il" ttu_•m wh.'\f \5 wrnnq \odth"' ft',,,·h~r .. ,\r1·1 h1lW it 

"'1rlr5 hP!~. Tl~t~ 1:.1r!.1cltj' 15 rrP-~:.-u~ ;tin.i tr,, 
itl°'P''" ..t:~1·p (1-.r th~ !'mn.<·1~h (tlltninq t•f eiid:...,.:.- .. H~ 
fTl-ln·;f.,,·•_1ir:1:1 ~;·stem5 !!houl•1 n(t t•tt 
:u:{!£>re5t ktt .. lt~ L ~9 · 

[n thf" tr•·hn"·"Pn' r \,· _.,ppr.-,,,·ta t•· c·tM th .. r" 15 

··lpJlr ly A t~r; fprry tn inr.-}rp.."'r.!te tru11~ t·r•-·•t::,·t inf\ 
know!rr1c;~ \:1•0 the c•1mr11ter Ztr.d e1q'rrt !)'5tr-ms 
wit!'l ..... 11t ql1:lll'J \if0riter5 511ff\,:lPnt r•i·P·"lrt11nit·,· fr; 

eierr\5P ~klll~ 5~i115 th~t ~~1 tt1en w~,,te ~w~y 
fr.-im ltt··lt ,,f o!'le. Thi5 c,.r. mAke pr1)<fu1·t ~c.11 :sy1•em1 

\.'Pf'/ um • .:iPl~'f i1Jn•1 v1:lnPr.11hlP. It can dli5!") ll?tP•i"' rht:!> 

iH;JT.\n k1;,..,wle<i~~ t"-.:t"le \)f tr~fl enterprise t'J 511.·h tlfl 

p;,-tpn~ ..-i,; tn ;,11t lt5 f11t110P ln ~P·1p.lrriy. 

H .• rn~~;Pr. therp i11rP 5i•zn5 ttut thP 

t~r-hra··,,·pnt r i1· '1.ppr"1~1·h m.l'J l~.ii,t tA thP ·1i"lttffp.·t t•-·n 

••f thP Wr>rkfnr1·~ Re~Pitrc·h f\; .. 1\nq" in thp 

flnlt .... i ~t.11tP5 ~1.•j'JP~t th.l~ W'rirklF>'r' in hi'}h 

rer·hn·-·in41y ln·lt1~trlP!'I 11re 11!'~!1 ~'1tl5ff,..1 th~n ... rh11-r 

m-1111,f_,,., ur lnq: woJrker~ hPc:.lll1P f'\f "'"'r~ r L1i't r11iP5. 

~tri·•tf"r '1i!r·ipl inP -11nr1 r:Jn1Pr ~l!~'~rvi~\..-,r. -ln1 

nll'1nltnr ing. ~-l' ~ll•:h r1t~.1tt.-..-r \,,n L.1 .. Lf"t>n n<·t,..,i 
p~rt l··11J.1r ly \n thP , • .1:SP of prr .• -\.;,·t ir,n wnrlrPr~ wh1, 

fP~l thre.-ltPn"."·i hy rie-5k\lllnq. M.-tn.\IJP-nPnt 
friP'l"'"'.,, I•• tpn-1 .. tr, Je,.'le thP trn11t1l'* !ih·•••! irHJ .lrvf 

m-111nterl~n··p ~r1~ rPp~tr of ~~v~nr~~ ~Y~'Pm! t~ 

'!lpof"'.'"l.~lfzP1 1~rv1•·e .. ~nff nr.t tl'1 thP '•flPfAf•H! ,-,f 
thP ~rt·1'('mPnt. Anti tht, ne')lP··t r.f !lhr,p f\,·,,.-,, 
sit i 11 ~ hA, t~.i tr, A qreAt lni-rPA1P tn 11rnd·1··t ir•n 
rl•1\ofn t ltr•f!'. l2 / ThP l')t,·Jl•i11S ~nlot \,,,, 15 tn rnt ru~t 

A! m1H·h rP11Jpnn~lh\l\ty tnr mAlntPnt11n.-p .11 ll"""lhJP 
tQ '!init-lbl)' q•iAI ifiP.-i Wf'Hk'!r• nn thP !hr,p fl."lnr. 

ThP prtl<·t lrAl pr,·hlPm1 of t.1klri·J .'III thP"le 

cl'per~t !I int(') .. ,~,.-(')Un! In d•slqnln11 rrM !'{!lllf'm'I ·'"'' or 
m.lk lnq 0''t lmAl 11!1P of th• hurri.itn fAr·tor "''"' w·1t hr 
unrl~rPst lrnAtll!'..., •v'!n whPr• 911rh h11mAn r:ent r~ii :!y5tem~ 

,,.,. r•r')qni2P.'1 "" !t11prrlnr. Thn11qh tiy no meAn!I P.-' .. Y 
to nrq.rnl2P, 11 ""'It l".llsrlpl ln11rv 11ppro11ch 15 
neetf,af'i: m.1nAqPr• ""ri f:r;'Jlnll!''!'r~ rlf'spon9lhl• for 
d"slqnlnq thP •vst""' should 1115nd11te erqnnnml!!1, 
tr11lnlnq specl11l l!ts and socl.•l sdent IHs In thP. 
work. Ther• "r• f•w trl•tl mwtho.-1!1 nt prorfl'P.r!lno 
since th• terhnnr,.ntrlc 11ppro11rh, which ne1ler•s 
•rqnnomlr.s Anii s~rlAl ronr•rn1. h~• pr•vall-~ ip to 
nnw. M<H•nvP.r, •nqln~•r' anel erqf')nnmlt:t3 oft•n tPnii 

tn be "' cross P'"P""". Th Is I! c"' ta Inly 11 (1,.1..i 
th11t '"'lnlres turther study. I~/ 

5kll~ requirement~ fo~ qIM 

The fnreqnlnq oh!err11tlnns Imply th11t there 
shnulc1 he 11 rlsP In th• level of skills of 
shop·floor wnrkers, des~lt.e the fact th11t '°"'"of 

~I 

th~ l :- pr ~"'~nt "lk ill !I w 111 h'1'1"1'h"'ftP nti-sn l .at f> ArHt tr rn•iS 
t~"'WU•i" th~ .iiv\~lon .-,f lalw"\irr vi I l b~ r•v•r!lf"t!. 
lfM rPr111lr~!t •fit.-.: !1.lt 11& t..•ratt5ll'IPU .ui·i taa1·hniclan'.1:. 

t"<~i·ut@'r 9'n·i sottw.arip .. xperts, met·h,.ni··al and 
i"•lfhl!'l11nlc.11t ~ .. r'l 41!'nqinPll!'rs a:1l•,r ln qlE"n~r.tl. ~ople whn 

1uo•i~:: "t ,1nJ rr• •iuL·t lon m.eth.0tf~ lUt1! the 5V"tt"m and ."lr P 

1 .1.i••hie 0! h,\n•H i1~'1 a 9re.•t d.P.11 0t tl"'..__·?u1i1.:.tl 
tnf .•r:"",lt il~r1 .1n.t • ..,r t.111k lnq <!r,"'lsin~s nn the 'P'"'):. 
The~e rt"1 i~• ~ rf'ment 5 q.) f."tr h~y1-.1hi ~ lmpl• 
n-,,1·hl1;,•-. tt1'r:ctiuq. Ther@' l' little r1·dm in rrM f1>r 
t;.n~iicillP·i •t:rker5 5a,-h c\S it5~P"'tll~r!I. lt11hn:iret~, 

m.,1-h:: • .,:. 10.vii"rS ,1n.t tr.1r•,p·Ht .tnritt»-rs. f"tH .llso 
rt."wt ... rs redun.f.lnt ,·:e:: i.·.11 w.,rJ.i:Pr5 l!'1Ht·''J:P'1 in 

•:.r·'•·r int {l311rts c\n•i "'~te~ :.1l'5 °'"~ s··h ... rt11l inq the 
.,,,rkln.i i 11t' w • .t••hin..-s. 

H11l1tlp lt.:"VPI "t'rln.l·;··r i.1l j1)t->~ .1r•• ~ls"' tw·.un•i to 

,\pc~"'·''P ('( ;1n°i..ar1;-.. rh.1n~;P~ in rtM s;·s':.IPIT'5: t.P1~c\11se 

t•t th~ qouprt'll .!!.S"S'tlo:nia.1tic-n ~,~,) fr.,.P flr.w r.( 

:1.f .. r:n.:ltlnn. Thpr.:- ~e;1rl to t•e fP'w.,..r td11:•r.u.·hic.tl 

1 • .,·.~!5 i11n:i 'lt;"rr:.ir···H \ •n l ln~,. ftn,J !t:lWP: 

c-n •·r,11nat ln11 t.1!'liic~. ThP P~P'"""''s '" .. "1 plrl?,11i11-J, 
;1nt 1.·1,.a~ 1nq prt.nlt"'~!I. l•~!I forrn.ll 1·nf!W''u1nir~At i(1"'· 
tP.ltr'W•"rk llr.<i l1:t1Pro\.-t l<>11 0 l'tln•i 1111:1·h 1P~'5 nn qlvin9 
lnst r1u:t i'"n5 F.x•·esslve l"'\o·r:itor ~uq .,r winkers 
(wtdc·h \9 tp1·hnir·.tl ly po!lsthiP) i' he"il ilVoi·-!t'.1''1 

tot?•.·:luise it r4H flntc\tJ•·cize the vPry pPople nP.'-:"'•1ect ~o 

~~" the sy,tPms. ThPrP !s " neY wnrt~ !nr tpam 
lr.1,iPr~hlp In CfM whir~h re•1nlr~ .. from rn,1nilqer5 .1 
511ht ;p ,.,."!lbinat i<Hl nt h•.ft'l..lfl, ..._-,')n1-ei1t11<1l .lU•! 

t er·(Hi \t_"A l ~k \ l l 5. !~/ 

As m.lny 5f1P1:ittI t.:e•i 1nt-•s Ar'!" .1h-1l a!ht"'ri h'!-1·,111~e 

n( the r.-·i~.•·F i dlvi5lcH1 r.f lAh"ur. -;J1Hk ,-,,,J.tfl\Zi1l inu 

~f"i:oi-> to..,,Ar,1s tht" qrn11p p.1tterr~. ff~l.\r.ivi'!ly 

:tutc,n--·n'lo•.i-.: '}r•-'ll,1S' Ar~ nrq'1r.lz~-i An1i ttiPir l""PrnP1Pr5 

rrrf•lfrft rr·tnpJP1t,ent~ry t .. S'k~; thP'j mo5t he \/Pf5olt ile 
@'fl\)llqh tr, h.\n'fl~" Vclrl~ry c.t ~nh5 in ·""r·if!r to krpp 
!h~ ~·;1tPm r11r.nl1H'J ""'"},.!th!·/ • .ln<i h.:tivP the .:tihility ti') 

rn-.-.(•f'lfA'e iln•t ro rn"""unf,·.ltP. t,,...,.,...:,,i nArrr.W' 

tlPt'hn\r;tl 1 .. ,,.n.t.tr iP•- ThP.i' t'lre '1iV'Pn Sr.me Ant .. nnmy 
in !hP. r:t•rif,·~ nt tf\lllk!I 1n'1 to pl..tnnin'J their Wf"'Jrk. 

In thl'I w,.y exist in'} '111.tl ltlc .. t •rin!'li r.tn he o!Je-•t nYHe 
pffir-ient ly .,rir1 rn11tuAl ·-n.1·:hln1 tttlrP'il (.J"r·p, S11rh 

rP.tlflw•Hk. lf 1·r-.pPrl·1 nrg11tnl2Pri. rPs111t ... in 'JfP,·'ltPr 
~..-.h s~t l~fJ11,·t inn. 

if.)Wf>'Jtsr, thi5 .,ort nf pArt i1·i., .1r l•Je '-''•'k 

l')(•,.1nl7.\t ll"\n i, hy n"') lllPJlltl5 .l!r, .. 1Jfntn.\t i<: OtJt<·l"\mP of 
antrr,ri11r·\n'1 rtM_ M.ln~'JP"'Pnt rnu~t ,.·nn~,~1011,ly SPPk 
tl"I r·v•r··r,ff'.(t l"\•JttiArP-1, clPllVlf' lvAt in·J .iinrt un'l•lit.lt'ilp 

hlerAr1·h\r·Al ft")rm!I c,f fltqAnl%At Inn • .ln•I tht~ f"lf'.ln1 

"lhP.•!·liruf rd,, p-lwer rfl'11tt ion3hlp!. whl1·h '" ,,rten 11 
pAlnf1&1 l'•'r"·~ .. , fr.tu11ht with p~tfc\111. Thr11:P whn 

h.tv• ~ VP!lt~~ int-r•~t ln m~lnt.llnir'1 the stAt115 q1JO 
Are 11"11Atly ln Al 1tronq pt'!llt Ion. llriwP•JPr, It 

sh0ul<! hip !lc;tnP • nmfnrt tfl m.!nA1ttmrnt ci@'t·idinq to 
h.tsP rtM ''" qrriup re1:hnl')lr1fJ'/ th11t this t·fpP nt 
prt)rlor•t Inn 19 0511,.1 ly 19!!1 rApit~l lntPn9\v(I> than 
full sr11le <:JM since It I! l"ss comp.:terl2"'1 "nc1 
t•'}ulre5 )(t5't cri!ltly softWArft: th,_ fArt thait mllln•/ 

<1 .. <"lsion! 11re t11ken on the shop floor Ill!-~ h"lps tn 
m11ke It tlexlhle. Mnren•1er, exist In? '11111llfl•:111 Ions 
Of thtt Vf')tkfrur·* ~.tn n0rm.1J )y h-.. IJ!t#tl llnti ff)W new 
l')n•5 Are •~<111trett. Th•rtt ls A15'> .. retiurt l,.,n <,f 
thrn119hp11r 11 .... ~·v 

,.lthnnqh the n1tw Joh re•11ilrtt111•nts In r(M 
~yt:tPm• ,.re 9rA~11Ally h•~o~lnq b,.tler known, th•r• 
I• !t 111 0111rh 11nrert11lnty at>out the new rn:cupllt Inn"! 
, .. rety and he111th haz .. rds they "'"Y pose. It •t11n<1s 
tn ,.,, .. ,,n th"t physlr11I rlaks 11re c1I01lnlsherl hPr1111!e 
few"' vork.,s ""' In t'llrect cont11rt with pro•fort ion 
"'l"ll""•nt 11nc1 N>St proc111rt Ion t"k•• place without 
direct hu0111n Intervention. On the other hand, the 



p.t•·t:!" o~ w.,rk l~ 11,u.tl~y t.11-,ter .1111.) th.,. l=tt..1unt ~,! 

5h•tt w·.1ric •lr ..... tt•r. ~·'th t ... ·t·H1 th.\l ,.,.n.f t•) 

ir:l..-rt"".1se f.,:. iq:i.t" .lni the r i'.'llir: ,.f ,..._·,·i.t.-.at ~- tr h.t., 
l·ll"'~n f,'.'!~lroi th.\t w .. ri( at .·,·.:nr11:tt>r !Prmir;.111" 1·.•a t . ._ .. 

ve:y ~trfl'~~!Hl. p.1rtil..-ui.1rlr in th~ (.lwi:P ·'! 
t-r.n:t•utt:»r .1.iole-1i .Je'.'liq::. Th...-rl" .115•) !:f'r: t~ ~·\ l'I:." ,,. .... H~ 

suci.1l is,-~.u i .. ,n. with 1I t "t ~t5 1Jt.•lr irr..-nt.•l 
effe-cts. 

A P·""'t~ri•i.l!l•,· ·.:P-:;· !lrrl ... os 'H ·l·l··~. i'.'I. thlt 

in•-rP.t5in,; r.11rnt .. •r .~r •. 5·,.···h,,,,.l'ft.\f l.- fi~··rd ... :s -'('l•ta.1r 

''""' t·~ .. -.\:,15p,i t•;• w-•r"' wi~l· tt• "h·~ .1.1t .. ,.,.ttit•·~ 
'.'l}'~t~m5_ t.i..l?"il.-r'S ._·nr.fr•'rll't"! •ith thP ~:.:p..,11'\i..,,-._i. .1:1.f 

c,':'!':ple• equ:;.,.ent ,-,rt .. 11 ,f,.., 11- t f••t""i. 1l:• ~') t~,. ~,15k 

.. ~51'-Jf·P·i t) th.,.!!' .1r.t h..1ve .l 5e~!"t:» ,·,( t~iri.1 ,.,-i.;,,;~r~~·.;.; 

t•"'I inti?C'..'e>:~e in 'he- pr(._').tU· t ln~1 r::· "t""'fj;S th--.••jn t;i.•i· 

."lr~ tP!i,,qn:sibl~ f.·.r runni!1·J lt. 7h~ ccT>t'l: .. lt i•'ll c.! 
q[Plt. re5;.,.~•::!i~·i. lit;· .,n.J lnsuff lt:it."'nt 1~J.1l if i.·,•_ i,':l5 

~ •) '''-JS' er ! h'-"' 1• •h ,l:_ i!An·! •lr t ' int e-r·:~11P ;·,\:o t •• 

t"Xt rt"'"T•~~·{ ~t r1·-.;~f.1i.. Ttap 't fl?"" ~ .. -.;· ~.r .,.,.,r.,·:.th• i 
~'"I !rc•·i·:lftu• t.r.:.liir ! 0 ·•~1s ·•hl h h.t11P tn l-'-• fPi•·•lr.>.1 
·r•i ,, i;·. A. 5• .,,... ! .-.,n:sr 1nt !'It, .. , .. ·:-"n lt-'t i tr~ 

n~[\l•""\U.,. .t'!•I f,...·t·.,j, ~~ rii5.·,r·i~r:s .!!r•I ~s '.'l.1i~! t') 'ttt~·-, 

a ft:s;.·r···;••·f' !t-:.ttP r.11mt,~r ')r w·,rlirf'rs lr. ariYa11··e·! 

rnanufa ·t:1rlr~·1 s·;'ltt•T"I. Wt,i!l9' trAir.i:q· ·'''' 
erc.v'at1rn\._·,.tty .f~s:·;ri.P·i \O·!rll(;.!"•:->!I m.~·; '1~lt· t•• 5 .. ;_. .. 

th~ l)fol.i'="""'• ;t ,-,.n t,~ :\/~ftP<t """"•C'P P.t.,lly \! 5•;•Ht•r:': 
dP!:i<;ners ... ;osurP frn"' th~ ·)Ut5Pt that ~·re5sive 
•iert1~•rd~ .. ue rk·!: t•lac·e-1 0·1 "'r"'te~. l:"er!i _,n,i 

m..lintf'n"···-·'!' st"(!. At ttu> ''"n~ t irrP. t•••we·:Pr. f~,P/ 

,h,-:·!i(i !'H>t 'l·' t. the,-,,~ ·:1:re e•,rPIT'e .01.I ~up j1·L~ 

undemau.!lu</ .. n.j :t.•·)r1,•tor.·11os. " f.:l·.."ff,r th.1t .'lls 
CA•15e5 5t r P.5~. 

A;v·-?t;or ,.,,.,!; ... r.-.r 1·.-·n--Prn i5 tLe r .... t th;at Wl")rk 

with ("IH i"I !T.r·r~ 5e<l•r.t.i1ry tf'l":i tr~.iit l•Hi-11 

prod•,ctlon Wc"rk anrl re·;1dfP'5 lnoJfft r-r.-1ini1owPr th.tr 
rr.us~lP. 1.s rn .. 1chl11Ps an11 rntnt5 t"-<tt rJ·:er m,ltrr!"l' 
"url 1:l•tnp<•nt>nt!I h,-tndl lnq. ;Jh"{Slr"l a!-t l\.'it;• 15 
q:rf!".lt ly rp t11r:-Pd olnr! thl!I t·"··· r·~n ~·e a 5er ir,113 rhre.tt 
tn heitlth. Cr1tarlter:T1e.:l~•1:e• tr.-11y well b~ nP~·~·~:i. 

A furthPr ,-,lu"le r1( (tit i'Jllf' ''''' 5trt!'ss l• ttit.· 

i .. -,..1r cie1lqll <•( m1Jch ,_.,,r,:,,uter S-"ft.,11tre. H1.1.·p ->f it 
i5 n'•t u~er friPn.Hy "ml is lll ·••i.tpt~.J t" .t··~::.tl 

"''''"''I.tr~ re11dremPnts. Thls r~n rn_.ke IT'l.tr. ·m'llrhlnP 
inter.t1-t i,,,, very ·ii(( lcuit. ·cnqnit j._., ... Prq,ln0rr.1.·s 

a<1•iresse:s these r1r•lhlPfftS. Hnwever. this i5 '1 

rel""tl·.:P.ly ue.., -..-l'!n1·p .. n..i lmprn··~meo'.5 111 S11~tw.irl!?' 

,,P."iqn th.tt tAk~ tnto .iicr:o11nt rl!'Sf'Art:h !l:i·1lr .. is .trP 
001·1 !11\.n.iy r,1rth•"•lft'l\nq. 

~y~Pp~ r1P~lrJrl~f5. Wh0 ll.IJ~lly h~ve An 

~vr•l11"1l'.'P!j' fp,·hni•"ill nr :t<·l•ntifl.· l•.l•'kqrnunt, tP•1·f 
t() uVPrlti-lk 1H-:h c·tJ·l,irJP.i-ltlnns •~1,.,0 piAnnin·1 th~ 
instAll'1tion5. u.-.wevPr. It,, then th .. t preve11tlve 
int"AsurP"I m11'.'lt he t~~Pn. ':"he lnrrei.t'e thl~ 1~i111P.s 

in plAnnlnq }Inf"! ln·.;~9tn'!Pn\: r0)!~' l• ln•l')nlr1ri11nt 
cnmprtrf'-1 with thP. <·nst f'>t ,.,,., lfylnq ~rrinnomlc 

mlst11kP~ nn"fl' ,\ ~'r'"lffl';1'1 I• l115t-11l l"rt. ~~/ Thfl' 
rr lnrl{1,.! r,t'-1 ~ttr·r. l v1t tutra !hnulr1 t,fllt th" r·rp,.t Inn 
of h11tno'tn11t W(Hk IW1 r·.in..-iit lr•nS, (r-,r Only WtHICOf9 Whr:> 

ArP. trP."t~-1 flr:st .. nti fnrtuno5t 1'19 respnn!ltil-. 
h•1m"n h"l'"l' wl 11 he pr•pMPrl tn •:o..,...lt th•m1Plv•1 
tn romp.tny gor11ls. A fipflnltlnn of h•1m.t1nt:t work 

that 1, appo,lt• to th• n•w t•rhnolnqy 1, tho 
Col lowln'): 

Wc>rk I 1 ca 11 Prl hum11n• I ( It rlnf'' ""' '1""'~'1P th" 
P'Vrhn phy11~ .. 1 hPlllth nr th• ""''k•r. ,...,., 
nc>t . . . I mp" I r h I ' p1 yr"hn ,..,,. I A I we I I bl' I nq. 
mP.P.t• hl!i rPrl'dr•m•nt' 1tn'1 r111 .. l lfl<:11r Inn,. 
11l low1 him tn ""'"'=I'• lnrll•1l<l11al 11n'1/or 
C'nll•r:tlv-. ,·nntrf')l 0·1er vorklnq r:\">nrlltlnnt An1t 
!ly!lltftlTIS of work, Anti l!I "hl.., tn r-nntrih11tf' tn 

•h .. rl•v•lopmPnt or hi' p••1on11l lty In 
,,., lv .. t ln9 his pnt.ent IAI MHJ rurth•r IO'J hi• 
, -,,npet en~•'. ~!I 

:f 1,,.,-.,.~t" ttrt. .. !?1~ ii.•·; l•• si:-.··'-'"~°'!~1t :·!H. 
1.0t\•, .. i1.t0"1!j" lf.t~,-~ hilhJP" Pl: tt1o&\[ ~'!\."t•o1L1li•J~I f, I t:,.~ 

n.-..,; 5"1°-1t ... ~.s. In ..til i1:t~1-,trl.,1:~e·1 •:"•·antrit'"> fhert 

1~ .l "?~.-.rt.Hi~ 1...( pr·-.~~''L~:Lll. tl"'··hni•·.tl .11-,f 

~.111.l11•~r i.t! ).•e>r~Pnnt!"! .thl"' .tn'1 ·11:,ll ~fit"•i t" ""'~~~t=--11 ·f 
tht• i~,·~ement.1t i."1t1 o! 1"~M. Th~rP l~ ,1 ~•~;- ~.·~11t i110 
t·· tt:.• ~·r·-t•l•.•!91.. :"fut •:n•_, v.•y ~·! t.t.·tClln·J 1l •s 
tl''f•"l·Jh tht." ~:·~t~ffll.H 11· ~!.linit~'t .ln,f f;~r~?.t:""r t :.tii•:i:t·; 

·"If th.• ,_.,fle.f,•r••t• t>\ .. P.f "Cl ,:I !;•_r.l' "'11 1t•t'• !~· ·-.l:-~· 

.~ •• .,.i.111 .. 1 fol( th•· r·iirpn~·· .lu.t _.,,.!., ........ ft.;· l""t."\1. ·····~ ..... : 

.u.! ..,.,::. •. , ... rt.•pc~"'enLittl-..-.-,_ ~·!··t1 tr .•. :.:r~-1 u•••·':-; 

l·~ ~·t.· -_·.trr i .... 1 ·•11t: ft1.ltnlf ?._- trit" t'r.'t.'"q:•I is ... ~ 

tht•:-°'~~·..- .... s i:~ •'<' l·t·Pr.~t i.,:: •irh s·,":>~••r:i '!at·;.: 1..._rs. 
!ir·.·.-. rIH s;·~ne-ms ,\r.~ t.1i:. .• : rr ..•. ~ ... ~1 t~ .... p1:• ~·al tr 

C••i·ir.-~~:1!S <•! eri.tfl"qj'ti.'!CS flt.'! "tlir.in.; i1.5~1•1;t_..S 

:.tr~·ly t-.1·~·e t~!t." •. ece~s.lrj• e•-r-~r'!. ~::; .. ln lt..•.•<!11:..; ··~•"= 
f f""r·•a~ ;o ~ ri.,,i·:-·. 

~r1 ,tl·.,.r 1•,\rt. : ie:i: i .. the wi•:•:-"r '"''""'it :P 1;-;•• 
Pi.;, ... ,~ ,.~·;i. •-' .l~ th~ ~dA111,i11'1 '5~.l'iP •! r·:M ,ti. i .t·i 

1 •. e1. •ti'\ ·115.,. •n "( "~~Pin.tt l•.-es <1-11)1:.: 1: i r1 ,.-..,. 
•"·=• -.... rnfl!•I 1·.-·i1:•~in•-l tht.• •·'ri<~r~· r .. ;·r..,'S••nt ... r !-...·•·~ 

wh 1 f.tr t·. ·'I ·,ffpq ait ';:p~~= ~ tin•I !.t. ......... .-1.·:· .... ~ (.l ·.-. i 
wl~!· .. :.1.~ d•:t,;·'r:lp~~- '1. th.r•1uq!1 ,_!1s··;.""1,:i ·11 r.·f "ht'" 

.;1 1rT":!,·. ~..-,·nnl.·.1t • "HtJ..ln: Z?t lr·r.lJ •. -.r.•1 .T.\nt"··•er 
r~ ~-11 t @'"'i<>r:t ! .\;.•t ~ r the ;'.°"J~· je.:t hrt>! nf l!. pr"''·,~_ .. ..., 
ir:r.l.".ttio~• -.;,-.Ji.i !_.·1liff!te ,.n iuf,~ftr:i;:t.l d5~t-5'S:·•f>r·• 

r' th-. ~·;.·L1l ._-(\r.!'~'1'1 ... r11-e-";. .1n-l thP nPq:,.,t i"' i(··~ r.f 
W.lrvir!;. 1.11:t i• ·1~. ir; Jr:trr)<j:; ·in•J 1·1~ t-,.,fh 

""•lr-''.J••-.1-nt ,.:.f !h~ •·,rk~•:.t ..- Jtr& 11-;,;,.tl!•1 nv>'-"lr\..; i1••11 

111-·t:itrt~.! tP.r!' 1tnry "I"'' 011yt1t to ft--·o~ .. ize lt.P. t.1.·t. 

i1. th..- rP..tl w.1ri1I th"2' tr~r.,ic ion to CiH 
~·r:.=t••'."11. PVt"~I wt.en ttiey 11.re wel I rl.lfnneoi .tn•1 

prP•·1r~,1, will fc'\rely ti~ d<:"1:orr.rti'\h~·J w1!h-.1.! 
•_"!Pl~ i1q ff"n"ir.n ,..H 1·r.rif: ~' t. Tht:" \1h1fk~1-1rrp h.t"I 

Y···-1 r~.1 .. <ir' to hP wr.rrir·i !lint...·-? rtu-ra. i~ Ample-

P\."i ~ •• n.·r tr) ~r.·1•· ~nJ'lt lt!I intPre~ts m-"'I i.()t t1P. ~t'kt.'"n 

!11(r i-:i'!'1.t l'{ ir~tn "'-"'-. nf or "'"'; ~ir..1 ly t.~ 
nf"•Jl.,.-:tP•L f"·.1r t··q r.tt•:n ~,.,·hnql<q·r i~ ''i<ll.·.:-1 

~ . ...,fnrP p~, ~·i~ to •""'''r with .l'I thie·; ,·.u1,, with•JUt 

h·,· .. 1n'J h~P1\ '•rt·;'~rly t :-"lnp.i t'" h",,,f!, .. 1t ,,r qi·J~n 11 

5,,y '" it'.'I ··h."li e. ~""!l -.rin·'-~r th.lit ~j"'lf .. m5 f.ti!_ 
w.,,c.~rs fp~r P·li' io55~5 c1" A r"~•dl nf rPrl·1r~l 

•1ve-r r 1mer re•funiA:1•~y. f Pw~r pr·1~1r ion ,,rcs,a··-' ~ ..-.11 1 1 
lr•1Jer rt1llir1ln~1 lP·Jels. '1111'-!l~llll.,1. 'JrP.1ter ,rrP"l"I, 

1T1nrP ln!'!'n1,•,e shirt "'"rlir. \n tlvl l.J.lJ i~rtnrm.\r1•·e 

rnor.ir Hinr1 t••; 'h• n·-,"''HdfH 5Y"''""'· ,.n•t tli•• "tr \:11 nf 
h.1 .. .- l r.rJ to ,.-1111 St t n •• n t .1'm l I I .1 r wn r A( l n•1 p .. ~ t er n 1 . 

Ry o1pplyhlJ a !tri11t•r1;· th.-lt ''"'~ t•ip.,,d,. ~lr1t 
..lr.·I ~~rlr'9 qpn1dn" r·nns11Jt ... t \r,n .'1t -"'1: levPl~, -;,;,rh 

'"'"'" r·)l,1 he O'·J"Prf·0me. ThP ;1n"llt l .·~ t1~(1f!'•:t5 <•( 

i .,r r q·!11r l w'J ~-lvAnr:e·I ,., , ! e""~ '1•',.i t hr flf'W 

0pp"\rf 1 t11ltie,. thl9''J' n((Pr vlil """ nv1r~ re.trfil'i 
.t-·r•·ptPc1r thP!IP l111•l11!r •.t.f~r 1n•t ph-;"li•·.tJ;;· i.-i"l~ 

t.1•\n,J l()h•. P11hA11r·pr\ iP.lrnlnq 8n•I tr11inln11 

fll•r·•rt1Jnitlft~, r~r''"'"' •~4'p<ir15lt,lllt'r· Ari.., rr .... r#! 
l11rPrP"' lnq "''"l'lnmp .. t,. h4tt~r r~monpr.i11r 1...,n. 
qPnPr.•I!•; t.,ett~r wnrklo·J r~)nriltlr,n, nr qrPAtPr }oh 

:i1t0t.-1irity in" m.•ro r,,-,,..,1Ptltlve en,P.q1rl5~. Ttio 11~e 

n( 11PW ,y,t~MS .-an Al5~ t>rlnq ~'JW'O th~ r~te or 

l1L'Jfl'nt~"!1m. fnnov11t tons ("An. In f.trt. ev~rt A 
h•nP(~rlAl lnfl11Pnr'!' ()J\ lnrlu!:trl"'I rPJ.,.tlnn' tf nv1r'!' 

•mph;ul1 11 pl11r•rl "" con,ult11rlon 11t ;ti! l"11el' irnrl 
IP•'I p!.l'( '' '}l\IPn to •th• AflC"\<J-tnt PW(UHt l"P r1f 
l ..,1"11f\•): (1') l !ll S •. 

Tht~ pn:i1lt 1•1p "1pp1·rs r.iin <"'.\?f'/ thP. rt .. y nnly in 
An 11>mn1phert> of 1or.l11l <H11loq;1• 1111rl qOO<l wl 11 at 
thP PnlPrpri1P IPVfl'I. Arlv..,r1ArlAl ln1·hJ1trL1l 
rf'latlon• ml'Jht PAslly 1pPI! the f11ll11re r,f C:IM 
prr1jt•r·t'.". ThPir sucr·..,::a~ ,,rP~Hl1P")'.f9!1 rP.1•on,•ll l1ra l_h .. 

l11t•rf!"~t'\ nt mAn~')ttmttnt .1nt1 wnrkP.r!I ftnti lntrn.111rln<1 

, 



fl••lhllity ln work rul•s. :)L•l·'·'l'' ... t.p•w .. •n tti• 

50C'·ial 'uutrutr:! l5 thu5 •55ttntl~t f,,r .t··h:•·.dnq 
produ1·t .tn•I pr,..,,.- .. .,s lnno·o111t: Ion An't h:•1•utr 
pr00•11•t hdty An•t tlrw:lh~l ltJ ln """nut'at·!1u ln•J. 
ThPr• ., ....... iti•n\..-. th.1t l.1 "" i11t.·i·.: .. rs.trl.1l ··l\~.,, .. or 
indu,triat r•t.•tlr>n'.!t e..1n.lf..J"'"'•nt !~r:·ts ,., ,_..,,Ht ,,., 
."\n @'St:'"@>5Si•.,;f' 1tlvl5lou or L.tv•ur "' • r.'!'.10"1 nr 
re5t r li:.:t inrt the lr1tlu~n··· or 1;"i~•n:!. tn 5•J·~h 

~~r,·u.:n.:o1t-11n<"P.S lll..lnAq• .. ,..nt •V·lltfs Pntru5t ln'1 
hlu@' col I Ar w0Hk~•s vi th ,..,.,,,. a~;t.-")nco1n1 an:I ···)rtt ?fol 

(•.q ... th• pr'•'tr,...,..in'7 of ,...._. tn.""1") In nr 0i.-.r t-> 
c·ir,·unn ... nt rulP• in r•llle•:-tlve b"t•J.llnln'J ll•JtPf"MPn'-: 
provl·ilnq tnr th@' upqr1111Hn•1 nt vr,rk~rs whn .itr .. 

cl~siqn.,..·I 'J',._..,,.., r•5,">r15lhilltlP5. Th~s ~it11.1ti 1-.u 

h.lS thP pPr"J'-.r~ .... ":."•te•-t th<'Jt IJni•'"'lni~"t ir1n wh.an~·.1Pr 

ir le-.t<i"I t:·) f("'~tri··tivlP an·~ lntle•lhlp ,. .. ,k rul~"I 

inhihit• !k ii l Air-quisit ion by hiue ':'•)i Jar M·>rkPrs 

.lr.·l !h,.ir upqr.l1ln'}. ~~/ 

" L1rqe rie?re- or f'.:"f")nSen5U5 .1n.f •:I') nr·~rat irrn i~ 

in fP~•! r:.t'ce5s .. ry lf f:lH systPlll5 -111re to work 
srr .. :w:-thly. th.-..uc;;h thl5 d"'•S not IP•~·ltu1e .-. rt!•solutf' 
datPn·::-~ of th'! 1.ol•HkPrs· rights An•t intereists. It 
sn115t n•·f hf" (0rq•')"tPn ~hAt hl'Jhi.y sklll,....-f \rfOticPr-.; 
ttn•J technl~ians in int4"1ra\P-i •.1m1fcl,:t11r lr1q Are iu • 
stron'J p.-,sltl•ln an•I cann0t ~aslly t•P rPpl .. ced. 
F.nt~rpr ises ~n5tcll l lng CIM dll!"rend on thtP q.1.tl it;• .1r.i 
co-nm~trnent of their workrnr.:-er t:tuill it lP.J p•rsonnei 
are r.rpti~.-i tr, rridintain th• t:"'tftlpl•• .1n1t 1:-nst ly 

e't1lir.i11ent .10.-1 k•ep the s1st•m vnrklnq. M·..,re0·.:Pr. 
.1:•1•:a~1cecf 1r1.111ufactur lnq: •yst•ms ar~ V\Jlner"hi.tP tr> 

strik"s by a s111all proportl<'.'n of th~ .,.,.ktor<·r, anl 
res-pnnslr,le 111.•nagprrient wl 11 th•r•ftir.- hP. \i•l l 
AclvlsP·i to seek th• SO(:'lal dl.tlnqutP .tnti rol If'r'! L·1e 
aqreements nee".led to provl".le " prop~r r .......... ,k (or 
th•ir operAt~on. An unorq,.niz•ri w')rlrforc• kept in 
ch•rk h;~ mano11.q:ement preroq:oltivps 1tn·I art,ltrctrlness-. 
subdueri hy author itarl"n sapP.rvl•ion ,.r.·1 11nt i onl,-,n 
p<'\l l~le•, rnrlli p;asily jfl'f"li1'1r1l%f!' the suci:"tPSS ot 
CIM. ln°:lost:ia! re!-.tlons base.i ,....n nh1tu~l 

C()rlf i<ff>n,·~ .!llnd r•spert · ... 111 be far 1rVJte crm-io·~~·:e t • 

StL:r:e~5. l·').' 

HnwrvPr. it sh,)ulri alSI') t)e f,,-.rn~ in '1'ir~·! rh<'lt 
as hierarctli•::-~l struct11res rh.tnqe r1r1d AS ml~~le 
rr.anaqt!>ment is thre<11ten~.j h1 CU4 the rol~ or urd•)n:'I 

an~ wnrkers· rPpresent~tives in •nt~rprlses ~~v ~P 
we.lkPne•L A.11ton~1INlUS qroups of hlqhly .ar11 lfip,'f 

st.tr! m.1y hP -11t1t~ t0 ext-rt A more dire··'- intluP.n.-11!' 
on tl:P .1etermtnc1tlc.n ot lh@lr w0rkin1 ror~rtiti1ns .ln•i 
tho5 feel ?e::l~ in nt'erJ o( unl-.n reprll!'5~ntAl lr)n A:1rl 
interm~·1ii1tr les ~n lhelr dpal ln'}S with mAnttqPme>nt. 

In ,ar\t~r,1r l1f"S lntr"'Wl1Jr::-lnq "CJM sy!ltf"m, !fori,11 
dlalnque Qhvil'luSl'J cannot be l lmiterl t0 quest it")ns 0! 
re:nnne>rAtlrin """ heneflts. At '10',' rate, P-''111 ... !nt 
b'/-rP1111 ts syste:T1'! mAV wel 1 have to he rtP1ie!iqn.-rt 
slncf> the succ·es! ()r the CtM system ttnd hlqh,.r 
protiu-:tivity rlep'!nrl essenti.,,lly f")n thP. rerl11r·tihn ,-,f 

d0wn t imf!' of tht! A11tom.ttP.ri pquip"'Pnt An<i n••t on the 
output of ln'1l11l1luAl m"t:"hlne operatr)rS. The 

<tial01ue wl 11 h.1v'!' to emhr .. ,:e 'l'IP~t ion"I rel .. tPti t•J 
thP. lmplt!11'1Pr.t"t Lon r,f thtl!' nPw terhnnlt)'JY· su.·h .. ., 
f"'He flex it.le Wiirkln<J time arrAn'Jel'ftenl•, .. rt)•1•t ln'I 
wrJrk inq con1JI t lons to t•amwork and re,IPplr1yment. 

At present there Is little rhanr~ or 
reroncll lnq dlverqent views on CIM. Many or it5 
"".lvant•qes or fault• are In the •y• of th• 
b"hol<ler. 11owever, It 19 definitely not th• 
i,an""ll" th"t 9n111e 5••"' to sci• In It for .. 1 I 
proh1ems enr.nunt~r•t1 In pr'l<tuction. The promls•rt 
1 .. nd or tot .. 1 111anur .. ct11rlnq lnt•qr .. tlon is 5tlll r11r 
awA•/, ttlthou:"fh "" incr•Aslnq numh•r •>( •ntttrpr l!PS 
"PP""' to t,,. •"""qe1 In an evolut lonuy pro.-,.,. 
tow .. r".ls It. 

.,, 

A• Aili -.· .. ~nt1. ttl• lntrc-..!11,·ti••r'l uf 1°IH i'5." 

r i'!ik;• u•••ifl'rt.1k lnlJ. tt lt i .. tn. t.• 111c-.·,.,,~f11l th..-
tlrt1t0"1 ~.urnr•··t11rlr::.J •')t?·'nl%.tli1")n .tu·t pro.lur~r r.•rtcJ .. 

hA•:_. t» ti• ff>Vl~...,•·I ,\n'i f}lt lnn.tl iz~.f. Th• f'·l•"fl' -l! 
~r•"s1tinn will t1.-.'° . .-n•I ''"th• knr·v!~·flJ.P. 
qu,tlifi 0 ·.1tll'l1~S .'tr.·! Jat•illtt•s c,( thllf' rl.tnnluq .ln{t 
r,,.~r .tt i r:1 st ,,.rt. 

,-rr: is " 1 .. ,..fln'l .a!·J"" ,..,,·hn·-.J••q;· .tn•I it5 

ir.tfn.i:1•·• i('\rl fP~1•Jiff''J !rln'J t•tlll 5tr.ttlf"41it."'S. lltt.tr·h 

fP1;~.lf1'h "nr! ~f"·:,pln,~•--• ~ .. ,,.,, P"'~sit•ly. !•:>rq•"'lt1•J 
i-.i.1•,,fli11t• flnJin•·ial t··•n•l'lt,. TtrP ...-.,r •Ss•nt loll 

•·l•·!ll#nt ln 5uc·h"' '!!r}lt ... •JJ ts th• prPr•rati"."n ...... r the
\!Vtrkf11rc·e tnr th.- l""l-nlln•-11·h:u1•i .. •. Thi~ rP,1ulr•s 
["nns•Jlt,.ttinn At .. 11 lt!";.·•Is .anrf .1 s·;s"Pm.lt i•: tr.tiininq 
•ftllrt. Tn nf"cJit-.-t lil~ furtt.t'r tt"inin-J ~1( "lt.l!! is 
lnf'·:it -'hly very 1"('15f l;· in tPrll' . .5 t}f r.1,_·hinil' dr1v:1-t ill'~ 

~ni S•"frlJ• rrOl'lor:t ic-u. 

Al 1 .,~per i~nrp 'l~ine...f S') tar 51·~.tks in !.1•.·,111r 
r"Jf .1 ·-.aut i•liUS .tn•I qr"'•la.tl ·•r-;>r·•·l•"h in •"r·f,..r r.<•t l,.., 
0·1f>r•tr•t·-h thP ;t"lslmllA~ lr.'J .tn•t 1Polrn1n-1 r~;·.1•::-~t·/ 

of th& w•Hlc:nr ... -e with th• neq.11t iv~ r~sultS which 
th?..t implies. The fa•:-t r•m .. lln• rh"t th~ trPnt 
tnw,1rr!s rnor~ :'ft.tn1Jf.1··turlnq lntf"ff"t lnn ls tw\.J1ul t•:> 

'.'•Hotlnup an"" s•_-l~r..tlfi,- 11riv.1n._p5 w!ll •"')ntino~ to 
nffpr snl•1ti1..•ns to o·atst.tn-tinq te-r·hni·:-~l pr•"'Ll~lf'S. 

<.:"IM is lfto'lst llkply tf') tall whf'rt!' it ~ri'!'S ti') 

sup,Jl.tnt ••s•n" i.11 ht1fll.ln 'tu~l lt i .... _ ThP ~uhj•PJ\t i·"n 
0f pP0pl• tr, t'\.1.·hln•~ 119ntJ tP.chnl•: .. 1 s;·st..-~5 is 
prq·;ln1 •)"'• .tr1•I in..Jr• (_ .. <;unt~rpr0•i•1,~t i-.:P. ln'!tf!"ll•I •. 1 

t;TP nf \IOtic. r,rq:Ainlzat Lon ls ne•i•rf thAt en .... · I es 
anti ""')l i .1.tte!i peopt• to u5• thel r thpore-t ~··t1l .101.1 
emplrl1·oll kn.·;vl1t•l1" 11n°i 9klll!i ln m.:tStPrlnq 
.l•i·~·an(·e.f 1n~,1n-, of pro'1tJ":'t lnn an'1 ,,perc11t inq thfl':n 

e-fti.:ie-ntly. CJrrt will b• ordy 39 'Jl~>-1 as the pe•)ple
ln lhA~ge- ~r ~t. 

Arf! we h••filn'J in th• wr,)nq ·iirer:t i•.r•? 
F.vlrleri•:e Sll'-lqest!i th~t the tilf{i .. 11ltie5 rlrlfl 

C()ll'lpl~•it iPS 0( lnr:rr .. iucinq CIH r,:·, a lAr'j~ !i•·.1le 
w~re initi .. 11·; ••nrterf>stiinAtP·t. The t•':hnr,,_·entric 
.\prr,.,olc h Ai1ninq rtt th• ·ur.m.1nnP1J f"11-t1"lry• l'J no1o1 
•jllP!t ioneti (<•r .. very q w)<) reAS'ln: SO (rtr it htts 

r.1i i~.1 tn prruiuce th• ~•Pfl!"~-t•rf r"'sults. This is 
h.:tvinq .t snh~rin'J effe,·t on the unr0ndit ion:tl 

t~··hnor:rttt'J. The-re ls pr;:•h.lt-1;· nl")t Just on• type of 

•r . .,,·tnry of th~ t11•1ue• l>•1t "'"'"'I r1lt'?rn.1tifJ'e 
S•JcllJt ions t;) manuf,.ctur inq pr,.....blern1. 

Will 1"IH re.1ll'j 1pell thP .pn,i r.t -:'.tylnrisrft:' it 

is '1Pflnitr:y !'><>""'IV to pronoun··~ lt5 •eth0'Js "~"'' 
'1nrt h11rie.i. T .. ylorlsm will ,·nntin11P t() snhsi"lt in 

m.1S5 prn1l•1··1 ion 11lon9'Jl1te rlP•ilrAtPri .111tr,m.1t lr.tn .1n•i 
11\dchiner;· ttnd so will the c.:orresponrlinq hlerarctdc<tl 
stru.~tures. How~ver. n-.tss pr·• io11.:t ion And markpt 
rl·-··"'lnAnt.::-e ()f m,JiSS prt').fJu,·E"d q0nti!I 111re '1erl inlnq in 
m.1ny m.t;'Ju(A1turlnq ,.,·t i'.1ities. Th~ "'flrke:s denMnti 
,fifterentl .. te•i .. divtl!'rsifiP<i Arn1 r.111tomizect prn.tur:t~ .. 
ent.1illnq A nr~<t for ~rn.tll b-11tch pr0<tut:"tlnn. The 
flewlhl~ .tutr)mcttion orterett hy CIH can, If tHnpert1 

r:r1u•:e l ved. "'' t ne j()b. 

lnt"'Jf.llPtl m.t1111f.t··toriu') systP.rn1 ,\re VP.r·; 
vt1~ne-rat1lf' t() tlls.rupt lr>n. Runnin'J thpm efrit..·ient ly 
Awt, 5() far .. S p<>SSlhle. fO•ln<i th'!' r:lOCk '>?~S11ppnses 

h.1rmt1nlo11s iJ\'111striAl r,.l.1tlons, sin•"f> W"ork 
•ln,1p-11q .. s. qt') slnvs nr ()lh~r typPS or re:!IL:!t11n1·-. 
srP"""ln? from d••N'"t lvat In'} wr)r"'' ,q cnnrllt inns t:An 
<"AUS@' mA)0r loss•1. Ttu~ 1111:ces1 (>( rrH. th4'reforfl, 
presu11p0s~s mut1111l umiwrst .. n<Jlnq 1tnti ··o opfl'rttt ion 
hpt w•e-n "'-'nAqernent and the wor le (or ce "'1<1 l ts 
rPvr .. 5ent11tlves. lillhil• tho lntr'1'1urt ion of even 
w-1 l tia•lqn.,l"t llH syst@l'ft!I ls houn-1 t,) r11us• 
trn•lnn5, It "lso offers nrw opportunities for 
t9nhAn•:-ln1 '1\.tloque "nti hr4t .. kln1 c\r)Wll h4rriPrS 
hPtw .. en the. 'nc!al p.trlners - a r.h .. nce not to bf' 

•I 5•1!<1. 



':°flf'r~ i1 ••. -. <;l'nf'r.tlt;· .. -.-r;1~1@'·!ri~!:r:.tt!,!". 

tt .i:,1.i.1t ty •.!~ri.'tf'S C('&f'!t'lJ.~e>r .._·--in! r,,.l 0! th11t 

~nt ir• t·r•"'>-i·:··t :0r.. t•r,~..- .. ~, from •!•~iqr1 .•ni 
l'B..lnt1f.at...-tu: ln·J ~·) (·n···!u.:t ti•l l·t•r;·. p_ •:·~1: i:se-:s 
.... « ... r~n,,..r Ai·~,..1 ,,~s~qn (•'A:-0). ·-·"""-[··•t~r .1l~<P·i 

pi..1n:iinq CC'AI-}. ·(·~;·::\:f't' ai-,.eo·i r.ii.tn1d,.·~1!rlr1-; (.-. .\~) 

.ir~-1 cc-trtput•r ..ti.h··: ;1·•.lll•·; ft:5:511ra:: 0 ·'°' ('-A~)- Tt.•s"P 

(11?:•_-t leons A!t! ~h~ 5ut.!urc1·t i.·.~-~ tr.. ~.-..-~ .ltf'.1 ,,,. 

•.. 1rt:5 nt ~ :t.j"!'lt~m. 'trf" (l;ll;- ~td•·;rJl:tt".! !~rr•1;·..i!: 

,_- ....... p•1tPr f1•t111v~rot5 11n·! t..1vi19 ,..-.·e'l'I ~·~" 1·n1ft·•·f ,,_,,' 
t .. 1~,..- i'Il4 ls thus • .,,..,,~t 111: lJ A t1t•1r.s c·f 
.-.:1;-tnizir:.~ lln•! •::- ·r~! f()l l in'i thf' !!l.i:rtuf.t-:-tur~ •·! 
C"1":(1'"'"'lnPnt:5 .Ju! a:5Se-f!':t.ii•s as :r..-;i··.1lly an•I fie-:rih:·; 

as pussihl• .1n.! o! mast@:-inq: An•1 .:-o n:{iinat in.J ti".~ 

···H r•sp .... n.iinq t 1-:""•W ot d.1t.t an-1. lnf<":m.1t l.)11. Ir: 

.aite.s .tt nr.t i!'!";i':-~="'1 the 115@' -:"l! e-quipir.~nt. c~J:: .... ·ir..J 

1-i!°.tl! t imie" olnd 1n·.1•nt'H ilP':S. 1t.n..-! •n~•.i.C 1n~ r.1..-;h 
pr.-..·!u1:t 11·aa! lt;· .ln•! i,.-.,,..,r u~it r."~$f '5 'rh~ 

syr;er•Jir'.'t •:-c.,,..ttt1-·! t!".rnuq:!'i !nt•'-1r.t~; .·~ .l:P .. y,,p·t··~ 

,,-. le.vi t•, .-.,~t r ... t111_·t i<"'ln•. hlqh•r l'f·""l-fu··t l•.:it·;. 

11.ni rapld ol•! 1:.:!!it -n .. ·1~ 'it pc•Yiu,-t •jo.J"at l ~ ;- .tn.! 
qu..tllt;·. ''tr•iu.·t · .. -.1r•Atl_.n~ anrf ·1ll.'ll·.:Pr;· tl~e~ tr· 
d~~.1n~ ln ,·.-.mtietit i·.-e- :i111~\.-,nal ar.1 l:it.itrn1' ~·'nll 

r=-:.trkeot:s. It -"P',eo<lr!I to c;tt•r .tr! .... ~.p·rt•.•'lit;· tn 
,-.. ~"nl·~:1s'1t~ ~·-:- ~h'"'rt pr.-..1i:··t ilte 1·;·c~t:1'S an,i ~•) 

4!'l i:nin~1t• :nu•:h w.15':.i'!. 

iii. W••bt•,.: •-=-pr•hnr~l·l'lj". wnr.r .1r. ! 
elT'pioytrLent t:t-w tren°fi ;,n th• stru0:tur.it ··h.lra'J@' •.! 
Sl>•:-i•t1·•., in \"Q~dt~C~..J; ~r~~r.~1.1.J Pn;:r-~1~ (P.Prlin 

("-P~t). F.tJrnpear. ,-ent c• f, .... , th• f14!'velt-..run~nt ·~! 

V•••:a'!:il"'H1iti Tr,.lnln'J}., l'987. No. i.: p_ Rr("\o·inPr: 
--:r.w~r·!5 An .. ntht•-.:p.,·:Pntr !·~ tt•·rroc11.-h 111 F:urnpe-11n 

rr.dnufd•:turin9·. !..?!~-· !9~-:___£._i~. 

J: S. $. ('0hf';'"'. fln'1 J. ?y5m"n: ·115 
C'11r.f''!t it i•.1PnPS"I ~u(!er5: i"he pm~rqpr.cp o! a 

n'utr.1.f<lf't.H !nq gar··. ~r: '!'rar1~ .. ~~ant ~._: P~r~pect~·?~~ 

(i,.;:.1shln•jt•1n. !'".-:'}. JHJ~ 11mn 1?88. 

4 IL L .. ..trn11>1 kP; •.:IM in F:1u11a_1e 

(5t:1ttq.trt. liril}. •H'T.ihlls~f'rf "'aJ1:J5.-ript. 

5 \lllfnt t • .-. ,,.,p. ~·it. I r. H. t:t.P: An•; 

F.. Ulr l1·t.: In'!' «..:c_~I"Jt~~ ~n de:sl<Jn an•l 
~anufacti_:r in~ - S@IV .. nt r11 111.,~t~I l S<)•.:-i~i 

~r.'~ lat)<~ur etre:t:s <Jt 1:-1M?1ruter ai.!e·i 
desl1Jn/eo"'m1mter _.ti·i~·I .,....tnu(dlr:t.ir in•J (CAri.'l'AMl 
(r.e-ne-v~. Jl.11. l'l"ll. ~.,.,nr"'l A1·ti·~1~ ; .. -: lr••'Jrdmm•• 

work lr1•1 p~,1Pr, 'lJ:. l') ff. 

~/ f:t1Pl .. r1J lfJrl•·t1, <.>,>._ 1:ll ·• J•,l. '1l \1. 

11 R. lfr,.-fsnr. ~nti .L H.tq .. n: ·~.,l:l1 .i.n,I l•'h 
•"nml'\ltrn~nt in h}qt-r ,,.,·hnr,}r)'ii' ln-111 .. t r IP., in thP 

us·. in Ne~ !~,_-hn0J~>'JY 1 W'?~k_-~o~ f"'I}~'>11n~nt 
(Ow(or-1). ioutu'"n 19A9. 

I' R. lf.11vc·v·"f An·! .r. "~'"-'·1t: Th• 
1!1~•·1ratlon 0t ''ro-~u·:tlon pro-t..·•sS,._!!i ~l ~lr• ~•v•l. 
F-rl•;ht··n f°•)iyt•1..·hnl·_- r•~earr-h r-',••r (Brlqh~on, !'l91). 

9 · P.1;~r rr•s•ntP..t i:·y M. (" . .,......J•"l t.'"l a 
.... -f"Hfll"r~n.·f" C•n v0o.-at i1Jnal tralnlr.q .ts an inv•-,tl'IW'nt 
in tl':41> !'\lt•u•. F.ss•n. 2 l MAy 1~89. ,.-itf".i in 

l!F: !n:v (F:••~nl. 1988 Ne •• l. rp. 4 '). 

Pii.·i-,,·hi!a · E~:-r1_:;nt~rsl.O.ch~l:l~ z1:r 5i~nl lr_-hf'r~ 

F.r :.thrun.j illl: A._r..>iw~t~ph.:~·~~ (MLni··h. r.,.,.,;5 ·: .. r L•'-l· 
r.ir th····,•inq] -

i:! r. rh.1hert .1n.-i r. L.1p•rrnu5o"t=: 

·H·-··''f:?'rni~ati·-n - Attenti•"n au11: i·itf.es re..,;uf>~~-. iro 
L"C~l~~ ~q~~~~le (r~ris}. 2! ~a~u~ry 1?~S-

! l .) . ''- ,-,,, t .. , t: "II'-"'·'" , ..... , r ... 1 .t.!v.u;.-,. I 
:=..l:iu~A•'f'ULH'J ~y5l•i-a'!: f'rnm rhl'llt .. rir tn rP.tlitf•., 
in It~fO r~-_-il, ~?- '(lt .. rl5!,Jh•. C"PCll.'Witl~• nn 5,·,.·L\l 
Eff~ •. .-t5 ~·-t A1Jtf·lll.1t ion. !l't.-rntll:t 1'lndi ;..·_..\i~rAt ion nf 
Auf1·r:i.•t ir t-:"f,ntrol ). M.tr•:h l')ft'i. 

14 O. ! .. t""rn1:~~r and R. <;u~lke1: •Tf: .. 

@'f~'!"··t~ 01! robot tc5 on !he worlrpla•·e•. is~ rt"~S•J!~f:e~ 

111.,., Ynrk). S"P'""'°"' 1<1eq. 

17 T. M,Jartin., F-. Ulri1-h An.! iL .:. ilit.trr.e1..·ke: 
·Ar·pro,ni.1te aut1)r.latl,-,,.. fnr !i~xibl,. t"\-lr.uf.\rture·. 

in fl. I-sermdr.n (Pri.}: ~~!'(Hi_1!t~. lOt:h .,.,._:1'1 ::"01:11~1 ... 55 
('Ir. A~!··:n"t it: <:ontr.>l. Hi.ini,:h. July :~-.1 (L~•t!'nh11rq. 

Au!i:.! i~. Intern.tt inn.\l Fe.!erat i'1n oC Autc..m.at i•: 
C<>ntrol. !~87). ·;,,i_ S. pp. 291-lOS. 

le M_ ,__ lf••i i;·: •uninr;.lz,,t ion An•i j<.h 1!P~ir;n 

l.n,f~r t·r'''1r .. "'-"'·•l lt!' ~1u • .rn. .. tlon·. in IiahJS~I __ i~I 
Rel_ at l.-J~•3 (bPr't°~ley). spr inq i98'L 

l?. f' .. r. rc ... 1,,r: ·n" .. 5·1zi.1le in 
t1i1.;h ,..,, t, Hr.ternC"t1<nt""n·. ln ~e-~ ~~l!~~l_gel~t:_!. 
1r . .i .. qn"). l'lAA. Hr>. )/4'l. 

(PrA1,Pr1· \llPw!'I nn thP ,,..,..,_,. ,.,.,\rf'<;.:5t"•I in thi .. 

t:1r "'"Y nthPr ~e·~Lew Art \,-1e will t.'!' vPl•·1.mf'. T~u~y 
-wt 1 ! t ~ ~·r,lftlft11nlr)ltP..f t,,.> th.., authnr Ari...J m.-ay t•~ 

,,11hl \!t>lf."'1 In full 'H in pArt,. .tt the F:·lit1-.r ·~ 
t!l5rr•t ton. ln .. f11t11r• ls•·1e. Ple,.!'1.- wr lte fq: Th ... 

F..-lltor. ~1_1~ern,.~lq~1.t~ J.~t·"."J•H R~yt~~· lnrern,,u '''""' 
l . .ith,HU Otftr:e, CH 1211 <;enev.t "}~. 5witz~rldln<L\ 

(Thi~ Mll•·lp l1 '"l•rlnr.,'1 fr.-... lnternallonal 
!-dL~'"' Rev!~~· 'lnl. 121!. 199'). N<). ~l· - - ---·-. -
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