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·:'ht.• re:::.:E 1_··,<~·t1.:1'..t.·: S, ,·h:t ·:· !~.~_, t: ... -.:i.·e·l ~he 

t,··::r .. it ~v:~ ... "Ir trh .... t.is,.,, ! .. -.[ .. ·It.· ... ·:~ t.<.,~·t"t t s·;stt..•r..:; 
.tf:~pl i1.·.1t ~.._•r1::i t.."St .tLl i:iht:J t,, tmf.l! -.-.._~ t ::e .-.lf'.tt• t Z ~ ! :t··· 

..._"': 1...H'-J.Uli=: .. ttt-.."'tl:.i J:lh.i ~:1.ji·.·i.hLtl:; ti: 'W· r,.,,:,hj •t~~: 

~~r~rt syst~ms tc~hr:~i0~i~s. 

Th~ s .. ,, ... i~ty"s ':"~1..."hni..._·Jl ;,. ... ·t~\·1t1t.·:; H .. : .. ti .. i 
• tu:.hvr i=t..•<i Cl~.lt L1..)n ...... t the E.SA. t.1:.;k f,•r..._·.._ •• H ,1 M.1:.-:~ 

meet inq in S.ln Fr.lncis'"'·u.. Th~ Ut. .. ._. t.tsk t ..... •r1...0 t.." is 

b~inq orq.lniz.~j und~r the 1.hr'-." ... ·t tvn ut :•.111 Yl:.rm.!u •. t 

IT'ember of the iur0rmJt iun m.rn.i-J.;<>ent st.Hr ,,r the 
US En~·ironment.al Pr0t:ect ivn ~q~n1...·t·"s fL1~3r.j0u:; ilii~:>tt..• 

Pro-:- ram .. 

The t .. l:ik tvri:~ will spvn:.;v: ..ti..:thn.tit?s .lt 
national and international levels and will als0 
support local events. On the national and 
international scale, it will publish a n.;wsletter, 
exchange electronic mdil, provide speakers for 
conferen•~'2S. organize tutorials and symposia, and 
convene meetings on standards both on its own and in 
conjunction with other Computer Society entities. 

MIS and end users are experiencing an explosion 
of interest and activity in expert systems 
applications in almost all sectors of business, 
government, and education, Yurman said. This is 
taking place due to the wide distribution of expert 
system shells vn person.Ji como•Jte• s and workstation:;. 

Expert system~ are the most a-.ature and 
resilient products to emerge from the AI commcnity, 
and they are being adopted by corporations and 
government departments to improve productivity. 
Expert systems applications to specific knowled~e 
inte~sive systems return high yields. Succe~s 

stories f -,r expert systems are more common today 
than they -.ere two years ago. An estimated 2,000 
operational expert systems are in current use, and 
80 per cent of them run on personal computers. 

A number of people have agreed to serve on the 
task force's steering comuittee, including 
Laurel Kaleda of IBM, the Computer Society's vice 
president for technical activities. 

Additional information can be obtained by 
writing to TAB Co-ordinator, IEEE Computer Se;ciet;·. 
1710 Massac~usetts Ave. NW, Washington, 
DC 20036-1903. (Source: Comput~. May 1989) 

Computer centre for Thurso 

An ifiternational centre for research in the 
computer sciences could be established in Thurso, 
the most northerly town in m.iinland Britain. One 
aim is to create a centre to train computer 
scientists from th~ third world along the lines of 
the International Centre for Th~uretical Physics i11 
Trieste, Italy. .. 

The init1JtlVt!' •"t.)ffic!i fl1>m the lllljhl.1ud:a dnd 
l:;.l.snd:. l)CV1.•lopmt.•nl fi,1.u1.I dnd the tll< Atumlc.: 1-:nt..•rcrr 
A1Jthur ity, Wthl~t..· fd:..t rc.1··tqr dt Ut..•.trti't' t~otlll[t.'.IJ 

!.1•."t:S •:lu:ourc w1th,r. 1 ht..· 11·.·~t l·Jht ye.It:>. The 
pr•,P•>:..t!.S 11t.•W ,·t:ol It! ·.;.,1;1.1 ,,,,,., .. ~,it· bdth led1..:li•a1J .111,1 

rc:.it.".l[•'h r.1.·11Jlll0 :.ii lfl .1.1v.1111"t."d L0 •1mput1nq. Tiu.• 

11;v.d\•._.mt:11t .,r t ht.• 11;.:;..t-:I\ w .. ~dd m._..1n thL" ,·,_.nt rt.- ,·.iul-t 
drctw 11n ,•:ii: 1:;l i11·J 1·11mpult"r f,11·1l1t it.•::a. ctf [)r>U01tJ.ty .an.I 
<J.lln .t•'"t.':t5 t•> th•• "uthor1ty':-, 1'1.11· 1;<>mJ•"tt•1 ·~·1:;f1•rr .. 

"'. •\Jl1 ! .. n1;, l l I .fl JlliUn•t:. :.t ,., l 11·•1 I:. llt'f'•""' : 

J1l<1'/Hll' tht• '.of.Ut llJ1 [lll,U\1'1• f,.1f th•• ••1rt1;1ult.'I 

,·,·11t (••. ''11t.J 11· 111 I pr iV,ltt• ··••1·f,,( 1·,1:.h 1:; 'J"ll\'I 

... -.1; .. , .. t t :· t 
u~-.i:~~ i.-.t~ i,-.:~:: 

.1:: l ·-· ~ .. -:n ._. ~ 

~ ~ ;9 .: ': l '. ,_-~ •. t:. ; ... · . 

{ll.''i" -..; .. i:~; .:;1;=.hit..• 11.._•rt~~lt."!'l. s .... · .. ·tl.t~hi':.; 
~t·l1t.•·":~\..'.".~::.t•'.!' .. l· 1::_: :.11.·t•· : .. : .t~ .t 1." .. )St ...:.•t :t' :r:Lll1 ... : . 

!'!.:.:: •.,; ·,. _,! t.I l OhJ J.tt .t 

•-'it.·:~t It•: ~ :"t· :., ::.~. r. •• ;i.ts..:. ·.- -~I~,1 H.uk"ht..•:it~r. 

tit'i~ .t;~..-.1:-_·! :n r~~-· ~::~·:!~!?~· 17 Junt?" 19~"+ • 
I.,1n.i ·:: r!:1t.• ··•··-.·~-1; :'--•\.'it.-.....-'-! !i·"lt..'1!1..~t.-.. .\n.j t~,:hn._)1,.,~;:·> 

:'1t.':..i1t.•.1:.-h 
. - .. - - --

A!".,·:-. ::.:~ .tn.1 th~ H.t.5s.t ... ·t:usctts Institut~ vt 

Te ... ·tuh:l"·J'i l~:T) -.·ill t ... Hm .l ..:vnsurtium to h.indle 
hi~h tc..·l:it11t.·t.1:u!:t.• sa1ic..·CL"u11ju;.;tur appli..:d.tivns 
rest:.tr..:~:, tt:~ 1~0n:.i0rt ium tvr Superconducti .. u; 
Electr0nics, the latest in a string of co-operation 
amon<J US t i:ms th.it are nvrmally fiercely 
c0mp.;t it i~·.;. MIT pr0vost J. Oeutch said •it is a 
moJ.;l 0~ h0• c;:iiv.:rsit 1es. g.:>vermnent laborato• ies 
.ind ~n..:iust r·1 h.lve t.:. co-op~rate in the fl•ture to 
.1JJress .1 .,._,,c.: . .;r -:·r issues·. The Governm~nt has 
r~l~~~J r~s:r~.:t10r\s tor su~h activities t~ help 
rn..ike the U~ rr ....... •te Lv:t'-~et.tn.-e. The ccnsorcium wili 
seek $4 o mLL1u11 in fund1n'j from the Pentagon's 
Detense .;.k..:i:·-eJ R.es.:.uch Projects Agency, most of 
which ..,,,uL! .;-' t0 MIT. The consortium members would 
t.:unt r it,\.!t t" .1•1 c_;u.il vr grc.ltc:r sum for a total 
$10 lS .:r.i 111..:-·:1 pi::r z·c.u in t inan~ing. 

A s0ffie~~-tt sur~;:isif•~ 3spect of the effoct is 
that the !'irs~ c0rp0rate members already have 
sub:.:a.1r idl ~t ... hJr.ur .. -nc5 in sup~rconduct.ivity. 
ATi.T Beil L~L,;r.1t0r1es' director of chemical physics 
reseJrch H. :. Dynus nutes that the consortium 
urgJniz.;rs th-lu<Jht that inve;lving su·h large firms 
w0uld lend sume weight to the idea and attract otner 
memtJcrs. The ..:)nsvrtium will focus on electronic 
devices, especially those for military surveillance 
and :;iqn"l p<ucess;n-J, highly sensitive magnetic 
scnSl>t!:o for use in didgnosing brain disease and mine 
detection, .~d hiqh-speed chi~s for use in 
telc..:0mmunic.1t ions dnd cvmputers. Some 
25 researchers, assigned to four ~eams, will remain 
at their own instit~tions. MIT will administer the 
c'.onsurtium, whi.:h ;;ill have a 5 lo 10 year life 
span. (E:.trdct.:d from New York Times, 24 May 1989) 

A. con5ultirn1 !irm in the US Wdnts to form a 
i.:011s0rt ium ,,f •."ump.mies t,' ellploit •esearch on a 
typ•.:- of 1:hqi th.1l w\J1kJ m.u..:h Cdster than its 
convent ionJl \.'~)untcrp.Jrt5. The new chip, known dS 

Jn•inteqrJteJ optoelectronic ~ircuit, works by 
L"t..Jnvt.·I t iwJ 11.Jht t'J elc~:tr icity. 

Hc.:.ot•Jr·~h t>n the t:irL·uits is dlrectdy under W..s'j 
in th,.- IJ~~, but .. ti.,;t.•rvt.·r;~ in the computer industry 
!c.11 tli.11 Ill•_' 11:; will Lill Le}lind its c0mpt:ltturs "' 
t hi» .1r e.t. 

t· 1t Tl)•' l••·j.tltrT•t.·nt .,f (\1mm.._•11·L' in 

'. ;.11 ••• ~ •. ! t ,· t ht.' : l.t'J i .t :;,, r n .... r r 

11·. • . 1· f t. 0 • t1. ! ,. ti .. r "pt •1••lt• ·t ,, 11.i·· 

• ii • \I ~ f : : : · : I i . .t' : : I: II· .f f .t•1V• "' ,, f t'\j ci 

·· 1·,•, rt;! 11,,,, it ·fr 111,,r.,• :1• •• 1• 1r··r, i11 t t1r,·1• .t 11·· .. 

111 th••! If',! .• t I Ji', t1•,1· ,:, ht.'(~, W·i\ll•I :ft'•-•k t•1 

111 t ,., I ( ·' t ,. ·; ,f • 'i ' I 11~ ·.n ; t : •.'' :. t II• t r ,., 'f.' I Ve' ;. w 1 t t; 

t•l1•.·t 1••111•' i: ! 1• 11.1! 1··1 1'1 r.· ill'•. f 11 'h·· 'W· I 



Sl;.,·..._-t.•t.•,J.tntJ st.l•Jt.·S, tt:t.·:r w\._11:.lJ m..tkt! I1!0tut;'t)t..• L"htp::i, 

then d~-:~l\.)p t~ ... :t1:1'-;lC·'-j}' t0r tull S\..."..llt" pr0du1..:t iGn. 

!-n·:...t..·.tt··~: ...... H1l..._1 t ... ~..;it: i:1 19'1U, . .trh.i prv...iu'--·t i..._')n in 

1'1·!~. (Thi:.i tirst ..tpp~.l!"t?--1 il! Nc~--~~i_~:1~is~, 

l~ A(.'[ ti l'jti'.', !..d::,!, .. n, the w~cPi.ly r-::Vit!W vf s~it:n ...... ·t.· 

• lf!1 i t t.,.•.:ht~\.) l I.''-}':' ) 

L\.JiJ'it iyt:t ptct.c...:t ion tur d..ttd b..ts~.s w..1s th~ 

s· .. :.:-..-.:t ut ..._11s .... -ussi0n at a re-c-=nt m~t?tin~ orq.iniz~ri 

L; th~ ~Jrld Intellectual Property Organization 
(~ll'llJ. The n,eer ing, ot the Convnittee ot Experts on 
M .J.,1 !·1.wisions tor Legislation in the Field 
._.: c.'o;.",·ri.Jht, tovk place at the Organization's 
,;ene•:a headquarters between 20 February and 
3 Marc·fl !969. 

Th.: WIPO meeting brought delegates of 
M.:"':..."r Stat.,:> to.;i<!ther to discuss Draft Hodel 
Provisions tor Legislation in the Field of 
Co;iyr ight, intended to offer a model for certain 
elem.,nts of national copyright laws of countries 
party to the Berne Convention for the Protection of 
I.iterar:i and Artistic Works, adopted in 1886. The 
Eern.: Convention, which WIPO administers, is one of 
the world's foremost copyright treaties; 
82 countries are signatories. 

while "mere facts and data" do not receive 
~rotection under the model provisions, it was 
suggesteJ that copyright should be extended to cover 
data bases which, because of the selection and 
arrangement of their contents, could be considered 
original works. It is hoped that, ultimately, the 
provisions will become an international standard. 

A. report of the meeting (C/MPC/I/3, 
3 M.uch 1989) has been produced, and can be obtained 
!rom: wIPO, 34 chemin des Colombettes, 
1211 Geneva 10, Switzerland. (Source: ACCIS 
~~sletter, Hay lQ89) 

:!~l?;!!'_nand US both claim supercomputer lead 

NEC Corporation of Japan has launched what it 
claimed to be the world's fastest supercomputer, 
raising fears in the United States that Japan has 
taken the lead in this key technology. But Cray 
Reseacch Incorporated, the world's leading 
supercomputer manufacture~. is unperturbed. 
Officials of the US company's Japanese subsidiary 
say that Cray's fastest computer can already match 
the NEC supercomputer and that a new lllOdel will 
leave its Japanese competitor behind. 

On the ~ce of it, the top model in NEC's new 
SX-3 se;ies of supercomputers is faster than 
anything Cray or anyone else has to offer. NEC's 
rr .• )del sx -3/44, which has four central processing 
units, can, in theory, churn out 22,000 million 
floating !JOint operations per second (flo~s), a 
s1,ced that is more than five times faster than 
Cray's fastesl computer, the Y-HP 8/8. But in 
pr<1,;t i•:dl use, when computers operate far below peak 
5f,(•t..•d, ("r,1y m.J'i h,,·;c the ... 1.-lv .. \ntdge. 

·•"'··:t'dio:.11 ;:,,: '• .,:, c11 1 Jl1h_·~r Jt Cr.1y Rc:'.i•!.tr1.:h 

.J.l;1.11. L: L, h.1 ... ::; ~r.".Litt.··i th~ t;~rformdrh_·e of the tw.J 

,·~;;·i·Ut•!L..;. !"E .1 r.trHJ•..:' 1.>t ,· ... :1t:1'rdtln<J conditions. Ht? 
,·i.11m:, th 1t Nt-:1~'5 1·,,rr.,Htt .. _.r l~ c,;mpdr.tt ively s.low dl 

:.;r· d.tr ,.r.;l·c:;:air.; (1·.i1.:ul.lt hdlS un inrtivid11dl 

r111m!1t..·, _,) ""'' 1:.111 'J 1111 ~•11 .1dv..111t.J•JC over Crdy':i 
,·.,m,dlt•.'[ .,nly wh,•11 ')t."[ r~,1m1nt~ ··ctlculdt ion:; where 
v,•,·t .. r pt"1·•·~:;1114 (:,1rrnlltrtrlt."!_1U'.'i 1:dl1;Ulcition5 or, 
1 L,r •• ~ n11ml1t•r:.) ,·,u; tu• u:it•d fn.;ff! th,tr1 A'J 11._.r "t•nf 

1.1 ~ t t~·· r HTw. 

":"h.lt tr,t..•.JUS .l t': .. t•i '••lll lH.." !.tSlt:! 0:1 .tlm.1:::it .tl~ 

pr..J. .... -t it..-.ll appl it: .. 1t ivn:::i, iu'-·1uJ1ri.J dru.J ..-tn..! ~h~m1.·.:~ 

... i,_.si..;n, stru1...-tur.~l t..·ll>Jint.:t::inJ .tr•-i .tt..·~··1..!j·n.trr.1··~. 

Unl;.· in st-~c • .:i.Jl tltlid ·Jz·n.tmi._- t_"Jl,:ul.lt t,_.:.::> •ht..·tc 

Vt.•·-·~.._q (l[1_1•:t!"S::ii(hj t!il1_.l.."t:•..!:.i lj') pt.•I ..__·t..·!lt ._.:1: tht.· hi.._:!~ 

S{•t...'"t!d ut Nt::;l_''s cumputt!r b~ .. tn .t...i•:.1r:t .. l·j._~, :-·.1t.) s.t"z·s . 

His s1mul.J:t ion ['L•l it.1'::>. h\...•wc-vt..~I • ..=.:: .u~ es!. lit1.1•t..• l_-..t 
160 rnilliun tlups 
pru...._·ess i ny sp~t..~d _ 

ti~urc but ~l..J.im~ 

t 0 r th~ NEl_· ,_., ·:"'.'".;; ~~ t t..' r ' s -.: . · .. t l .1: 

~~:c rt:tust.!s t.·. t•}t·~-·-tl .t ti:t..-.:is..._· 
l\..:tt0°:.; t::.itll'1'l .. tte l~ ·rr.!:...i.t...·.l,ilr1 ... 1·-

l"r .. "l"i USC$ lht"" !Eer; st~t11'i.tr ... ~ ~ t:.t':. ~1.:::J. t t...•t.'"t• 

lj~nerdl lj' .lJoptej lJj' U~ $1..'.'lCill 1St$ .trl 1.! e:.,Ji:l•.:t..."! :;. 
but J..lp..J.r1t:s~ m.J:nut .. 1..;turt..""tS, iu1:l~!tr11.} t~E._- •. u .. _. u:.i:t.; 

tt.ti IBM st.1·1d ... ltd t0r their ::>up~r .... :._11t•t'u.:c: s. 

Tn~ Cr.?J.y-3, ··­.... it: 

mark~t around i..he- same- t imc as tfr.:,_·· s 11~• ...:1.__:.mp·Jtt:r 
(shipments of which will bt"gin in June ""'"t 'jt'.H), 

will be the first supercomputer cu use luji~ chips 
made of the ultra-fast gallium .lrsen1de, rather than 
silicon. It will be able to e•ecute calculations 
much faster than NEC's new mo.iel because of its 
higher scalar processing speed (clJse to 
1,000 million flops), Kato says, despite a lower top 
speed for vector processing (16,000 mdlion tlops). 
(Extracted from Nature, Vcl. 338, 20 April 1989) 

Italy sets ST chip plant 

Freuch-Italian chip maker, SGS-Thorr.sun (ST), is 
investing 130 million pounds sterling into ~m.lrt 
power semiconductor development and prodllct ;.,,, in 
southern Italy. 

The four-year programrrie of in1.rcstr.i.t?:-.t. wnic..:h i::. 
separate from the European chip initiati~e. JESSI, 
will draw in the co-operation of the c0m?~tly"s ASI,:~ 

~ubsidiary, !ST, and local universities. 
E.ventually, some 360 researchers w~ll b., emplojt:J, 
including 200 newly cr~ated posts. 

SGS-Thomson is seeking to reinforc" its alr.,~Jy 
strong position in intelligent power. The market 
for such devices in the il'Jtomotive, a'Jlati0u, and 
automation markets is growing rapidly. The decisl0n 
to site the operation in southern Italy helps the 
Government to boost a depressed part of the country. 

The firm's Vertical Intelligent Power (VIPower) 
product combines low voltage signal circuitry and 
high voltage, high current power ~emiconductors on 
the same chip. Such devices can be used for motor 
control and driving up to 2kVA of output. (Source: 
Electronics Weekly, 28 June 1989) 

Fraoice m'ly open JESSI R&O progranvne to Air.er j,;,rns 

JESSI could be open to US companies, said 
France's Minister for Research and Technology, 
Hubert Curien. 

"'There is no rule t?Ai.:lu<l1nq 3nyone frvm th~ 
project,"' claimed Curit!n. "'Thert.." is nothlOiJ th.:st 

says nor -Europedn comp.inics Cdnn:>t p.1rtic1p.1te." 
Euro,Jedn irhiustrictli5t5 dlh11-:Er ... _,rr1.·i.11'.:; ticlit:ve 

thdt SUtJ:it~tnt i.11 fTllJtU.tl d.JV~snt.t·jr•..,. ..,.,,.~.1 .1·.'•"I>J~· t: 
Ct!Lipr<.1f.:Jl mPmbt.•r :..hip. 

Until n•JW, C:ur•>(•cJn 5;.trtnt·r:.. i1:·:,~·:._·i ~11 Jr . .",. 
h.tvt• in:;iste11 lhrtt whilt• th•-''i [•.•:;.t•n , ...... :1Ji···! tr,;• 
the Amcri(~dn mi1:r•>··h1p ii'9l.1 (•!•J•Jr.t•nme :;.,..rr.1't-.:h, 
l\mt.•J 11..: .. 1n C•.>m,1.•lllC':..O :...h1.1ul.t Le f'A• .• ll,it.• ! r r ,rn .Jt·;.;~;J. 

In " Li·t lt, b11·.1k thL· 1mp1:i .... lhM h.t:.i 1,: ft•f•·: 
1l:.; ol MLit f>HA.M t1•1·hr. 1 1l•i·J',' f•1 Ji':.;:~i. :i••m•·r··:. 
,11 rf_•ri<i'/ h.t:. 4 Hl1i r l•H/,,1 t l'1·hn<>l'"l't' 1f1".'1•l .. l·•··I 1111 l1·r 



1t::; J ..... lllll i{~r· : .. ·.:t.!:: .. ::t• with i'Lil1p-.:i ..._- ... :1 .... ,i the 
He-.J.tpt v ].._•..__·t. 

Tht! Ec:c· h.!J .. 1,Jr11..·t..·J t'' b.t.·;.. J~:~:~: ...,1th ..,int..• 

t..JU .. tt't..·: -.>t th~.- ~'t1.h.J!.1!t:.'.?le's tu:1,!L1.; •. Hl•f th-.: 
..__-...._,cr.p .. tr1Lt.•:S • C,}\.'e: rut1t..•:~~S •·i 11 p.t·:· .trh·th'-·[ qu.u t~t .. 

::i~::i l't1L)t:1:.J..Ju M~--·!,••-·i ... ·"·tr •• ::11·:; (;:;·:·) h.ts qiv~n 
crdt'"rS t1.H w ... •rk t,) ~~~.1:1 1n 1..;r •. .-: .. ,t.t .... •• r-r .. u1..__·e. on 

JC:SSI, tht! Eur .... •1: .... ·..tt1 ·.·e:1t.:r,· t,· .it::.;i"Jrt the microt.:hips 
ot tht: 19·.:.U:;. 

•Gr~udblt..• -.~.~ .. !• .. ::.· .tltt..·.i..i·)· l·t..·~·n ..__·hL':.it..·1~ .. t:i th~ 

slogdn fvt ~u1 in:t1.t~ -Jl1m1l~i.J•11•1._Hu11..l:; :>tt•rlirhJ 
rese-.lrt.:h .!!!d -J~·!t.>-l·-'r!!'.~·;!'. t .. r·."1•-.. _·t sp·..:-!!:i·.:-?.c-J b;• ST. 

The entt.>"rpt i:;e t.: lli.J:; t\.)•Jt..•lh1:.>r ::i'f"s CLlmponents 
pl.int, which it ir~hcrltt.:,j trum T~1vmsun 
Semiconductors, with high profile laboratories 
operated by Fr.ince's n.•t ion.ii t.:l~c·ommunic.ition 

research centre and dtomic ~nergy authority in the 
Grenoble area. 

The French m111tsttlt'::i t~)r P').:it .. tnd 

telecommunication:;, defence and research have all 
committed them.;elves to sup(:<)rt ing the venture. 

Li Ice the ~·.,der.!l !i.:publ i•: ot <.;er many' s Siemens 
and Philips ot the N...therl.rnds, the other JESSI 
partners, S'r h.is t,;!d the wv,;rnm.,nts concerned -
France and Italy ttut It c·viwt:; on the costs being 
shared between the 1uduJt r i~l is ts and the t.::xpayers. 

Ir the- tr.1mcw._,:,: ,)r .JE~Sl, ~T h.l:i been 

entrusted with the i.l~ssidn c.t \~cvclopinq advanced 
EPROHs -.•h1le l'hilips will w.,rk on st.Hi.: RAMs and 
Siemens on dyndmi•' kAHs. 

The GrerK,blt? 'J~nturc lOVtllves crc..iting a brand 
new clPan rooQ and production fj.::ility for 
developing and mjnutacturing ,;emic:onductors with 
O.S-micron feature widths. (Source: Electronics 
ioeelc!_i'., S April 191l')J 

European micfn .['Lins ,!_•_e<l 

Europe's chip m.111utd•:turcr:.> luv" abandoned 
plans to jointly d .. velop d microprocessor under the 
collaborative chip research programme JESSI. 

Hopes tor a Europ.:an-developed microprocessor 
were r~ised at last year's electronics exhibition in 
Munich when Jurgen ~norr. president of S;emens' 
semiconductor Jivl!iion, ~~tid t!'ftort~ were under way 
to 1 ink the •«S•J<HCes ut hi:; compdny, SGS-Thomson 
and Philips to devel•Jp" Europe.in J«:hltec~ure. 

Sint;e then Sit..'r.l•~n:; h.t~ :;i1ptt .. •d up with HIPS 
Cumputer System:; to pro.Su.-,. th.it ,;.,mp.1ny'.,; 32-bit 
r~duced in~truct l<;n ~•!t ··vm,Jut 1H·J (RIC<') chip, and 
SGS-Thom~on h..is t>•Jl".jO~ tnmu~ ~n1·1 :.t~ Ti .. tnsputer 
technolt)qy. 

I 11· f 11 __, t r 'i , r .. 1 I ·,· , ~ 

~lt.•mt.·11~ int,, tL1· M:i·.: ·sr-:1,1. 
ii-i····k l 1·, ~.; .J11;,.• t 'd• ') 

! L··, II•' 

,,,1)1hl• t::; 11·.t , 11!1H•·. !;r 1 it 1•:r ., 

DU th•• t-:Hr, 'i ... 111 ''1 'i r• 1: K•·I t 1 .:· Fr 

···1111 •. 1 !1Jl l(JIJ 

t-:l 1···t f•>fl 11.'J 

, 1 • r ·111~ • r :. ' 11 • ' · 1 t 1 

I t I:~·' I " .I r l'P() rt 
, t .. :;u I I 1 v.1n. 

Thi· r·.111 .• , "· .1 '' rr 1: .: , • f t .. r ; ! 1 1 ~ ! •· t 1· 1.11 1.,.,1r.1·. 

·•·•.'. Th,. \Jill l..i.• 'W-•~fh fL•.Hl'1 ·~j • .' liilli •I• t.·, 
t-'1_•.~e1.11 ~··t111l.l;. '•,1,n1.111·r 1·. 11,,. i1r•1•··.f ·,1•1'f•1f 

w.Jrth $1.l hllli·•n •. 1·.r ·,·1·1r. I! ·.r.·.t1f11f1·:. 

4 I 1••·r , ••nf . , • r tio· 1•11t 11 ,. m,,,,.. • f • : 1 .• 1111•·,1 I· 

m~uaut..t1.....·tutt..·t~ :.trt..·,j \.l'\,.·l:. \..·.tpturithJ r.tv:>t ut th...­

\..0VUntr•)''s hvcn..: s.tlt!s t,) .~JtVmdt iv-:, 
tt..•lt•L01;.Jt:t.:.:11._·.1t i111::.J, '--~irr.:~.un1.__·.1t iun:.; .111.J uth-.:t -..-::~i 1...;.:;1· 

St.•1.....-lVI :i. 

The UK h.1:.; tht.· s._......_._,::.i L.trqt!Sl Eurup~.in prt...>:it.•l.•.'t..· 

in PCB:i, with tht! m..trkct LL•irh.J W\>fth $545 mi 1 1 ivn 
I.1st yc..tt. ~'-':.;t vt the Jt..>m.tn.j i:i t rum 
t ~ 1 ~· ·ummun t1.· .. t t ~ l)ll:i, Cdm.':1un i ,:.t t 1 uns, ~on sumer , 

instrument..tti .... n ..tnJ d.tt..! (HOL~s::;inq seLtors. 

In Fr.u •. :c. •ht.•rc irr.p..___,rts c11:cc~J t"Apvrts 

livetol..i, !'U; (Hoduc·tion WdS $~00 milliun in l•Jtltl. 
Hy 1992, produc·t ion is f .. >re<."dSt to be runniny .1t 
$600 ;ni 11 ion. 

t-\Jr sc·.·crdl j't:..!.!S n·)W. the tr~nd has bet:!'n ..!\J.!i' 

from the single--siJe .ind ..:onvent ional double -sid., 
PCBs, towards multi-lj•1er and flexible types. The 
upswing in Jenund fur multi-1,!yer bodrds is a 
reflection of the desire to run more complex 
circuits in less space. (Source: Electronics 
Weekly, 12 July 1989) 

US firms in bid to kill trade pact 

US computer makers want to kill the 
Semiconductor Trade Agreement b.:lween the US and 
Japan claiming it lceeps the p~ice of the chips tha• 
they have to buy artificially high. 

Large computer companies are talki~g about 
setting up a lobbying group to persuade the US 
Government to modify or scrap the 1986 pact when it 
comes up for renewal in 1991. 

Hewlett-Packard has swung its weight behind the 
companies opposed to the pact and joins a group 
which includes IBH, AT&T, Tandem, Tektronix, NCR, 
Prim~, Compaq and u~isys. 

These companies claim that the pact hurt$ 
equipment makers by keeping the cost of vitally 
important compone~ts high, and that it hurts US chip 
makers because it guarantees the high prices and 
therefore high profits to their Japanese competitors 
which they will use to fund development of the next 
generation of chips. 

The consortium of computer makers wants the 
Semiconductor Trade Agreement to finish on its 
scheduled date, it wants a study on how the trade 
agreement has affected systems manufacturers, and it 
also supports free trade. (Source: Electronics 
Weekly, 17 Hay 1989) 

y~as~s Cocom IT export rest1icti9~ 

European computer companies will soon find it 
easier to export to the 5oviet Union as the US eases 
restrictions on its export policy. 

The US has regularly used its veto ~s a mem~cr 
of the 16-nation Cocom committee to stop exports of 
high technology products to lhe Soviet Union. Thdt 
po..:,~ 1cy wi 11 soon end, ~.;,;ordirFJ to P,sul f'rccdC"nhur1J, 
a f•>rmcr hi<Jh lev.,1 oft 1ci.1l dt the US Dcp.u tmcrH "r 
c~ummt.•f1:••. 

Frt.·e~1._•ntiurcJ, Wh1> t,,i,,:; 1\,mm,_·r1't• un.ier :Jt.•,·r • .-t.1r·; 

t11t t.'APHC( ,1dmir\l~.t~rdtl<•n llfltll f{'t_'t'Utly, tnl•t ,I 

meet in·] of t•)P !;11 i,-..>n \.'dl 11.•y t..'A•!•'Ut 1Vt!5 th,ll tht•1t· 

Would !.o•••PIJ Lt.• .1 mctJ•·f rcl.1Adll1111 1;f 11:; t.."i<pull 

r~11ul.it 1110~. th.tt will rr..t~•-' it ~.tJil'r ,., t!"'f">rt 
pr~v1nu5l'r' ~ • .-n::;at 1v1.• h11Jh tf11:hnol1HJY produ.·t5 tu 

IT t.."'l''''' rt::..tr 11·t lull~ to the 1-;,t:::;tcrn t1l111' h.1'/t.' 
.11~.1, lot..•1•:} ,.,,.,, .. t 111 ttu.• lfK, wa'h th•: ft..•c:enl •..":Att."11~;11111 

b;• th._• 1~.,v••rnm••nt 11( 5uorm1tlf••1 te1·hrii>IOrJH.•:; for 

l':..C'''"t. (.;•1llfl't•: ('•11T.1i11t llHj. / 1) M ••. ,. l?R?) 



t:ut ... ..lpc •::; .. unb it lVi..:.::i m..tnJ. .. Jt..»..i • .. Lt t ..t 11t..·t •·>t "-
s~r vi...:~, HONS:, ._hich ._ill ~:1.._)mpt..·t~ ..t.J.t.lust u~ 

supplit~rs iikt..· l!:JM. t_;el!.i•""--> .. Uhl Elt..···ttt1n:.· t1.H.t 

:>;-stef .. .; (CDS) will tJt..' Jt lc.tst .t. yt..!'.tt 1.--ttt.•, .tttt..•t 

sh.J.tch.)ldcrs '-· .. 1llt. .. d !·J~ .t. n•_tJ0r !t:\"lt..·•-

Tht:> c-;u1 ...... 1pt..~.u1 l\J;n.:nts:.;i..in h.ts .tSK~·! t!h .. • ,Jri . ..'Up .._,r 

22 tt:l~L"t>mmunic .. tt tuns .tuthur it lt!~~ tht.• t•TT~, tu sh'"•• 

its propvsJ.ls .:tr~ !hJt .u!t l _· ·rr.; 1 t.•t it l\.'t..·. 

The unpr~ccJt!nlt.6·i ~·) •'Pe!.tt 1, n th.·t•t..'t..•r: Eur~ipt. .. ':> 

fiercely c0111petitive PTTs w0ulJ (.-rvvide the 011e-st•it.1 
shoppin9 and guarantt:cd s~rvi'-""t..· lt:\.'t..•l:; whi'-·h drt..• tht..• 
main selling point vf th.: US mult in.1ti.J11.ils. 
Ironically, when the PT'l's .tgie.:,j to set up a Jvint 
company last year, the Eur->p.:.u1 •'ommiss ion looker! 
set to give it full back in~. 

Th~ servic~, which will otter 11etw0rk 

management protocol conversion, consultd<h::y, and 
hardware and software to ensure incompatible 
telecoamunications systems work together, may get 
off the ground by the end of the year. At least 
35 million pounds will be invested to builJ the 
service. 

Europe's PTTS are keen to :;lay down th<> delays, 
but they have just reje~ted an EC ~l3n tv speed up 
deregulation of Europe's tele~ommunications market, 
in preparation for 1992. (Source: Computer Week11, 
15 .June 1989) 

Europe pins last hope on HDTV 

European electronics companies striving to st~y 
in the vital consumer electronics market Jill give a 
major demonstration of Europe's high derinition 
television (HDTV) technology at the intern..it ion..il 
television festival in Montreux. 

Firms led by Philips and Thomson of France will 
show off working HDTV broadcast equipment and 
receivers, developed as part of a Europe-wide EUREKA 
research project. 

Electronics experts in Europe and the US regard 
HDTV as the last chance to save the consumer 
electronics industry from Far Eastern domination. 
Sales of w.n.•v sets alone are expected to run into 
billions of do1lars during the late 1990s and the 
technology spin-offs will benefit everything from 
medical equipment to computers. (Source: 
Electronics Weekly, 14 .June 1989) 

Thumbs-up for Euro initiative 

A projectJto create p<on-Europe.sn standJrds for 
computer systems and software locks likely to get 
the 90 ahead at a key meeting of the ESPRIT research 
organization's management committee in Brussels. 

Called he F.urope Systems dnd 5oftw.trc 
Initiative (tSSI), the project will go a lon9 WdY 

towards getting software thdt can op<•r,1t" 
effectively on fdster hardwdre. 

Sy::;tcm!.t dl\d 5oftwdrc dt..·vcli.>(•fT\t.•nt •~ 11 ht.· 11t1•_• 1,f 

the bi99c~t cJrowth "re.1::. i11 th,_. hl•Jh tt." nn->l\,1rt 
busin•:!':i.~ over the rt.):it <)f th•! 1·•.•ntury. 7th'(•_• i:. 
al:;.o ldlk in t;uropt.•Jn l'l[1'lf!J or tyln·1 r:.;,;1 11p with 

the Jt::JGI d<lV.Ul•"t!<1 t'hlp pr•J}l'•'t (IJI\ h'j ~:tfj\1-:i\A, ,,, 
furttH!l 5ldn1JJrd1'l.e l 1r1J<:::. t>clw1·•.'ri .·.,rrq1 .::•··it:, ,111.t t ht· 

soft w.tr c. 

Th'-" nur.U.Jt..•t ,,t l"dmp.tnit.•::; invvlVt..•d iu E.SSI w~: . 
.. _:d intv d\1u.l1l'--" t l'-)Utt:.":i it tht..• turh.iina; C'")mt::j 

thr011lJh. Ork·c :;upp01 t i::; c:;t.J.bl 1$ht..'"1.i tur th ... • 
U:lt l.\t iVC, tht: tin.ii tUI~.Jif?tj J~L·isi0HS VVt:."! r;:_;_s r 
w1 l l 'Ju l>t..•t\_,rt! t in.uk·i.tl .. 1uthur it ics in l~t.• ~Ut· t ... ·.tt• 
c"urruni!iis t0n. 

Up ltl t ivt..~ L•tht..•r m~t]ur pruj~..__·t pr...._•ih'::.i.:1ls ,...! 11 

be ..:0nsidereJ by ESPHIT at the -etirq. ($.,ur<_·e: 
~t.'"-"!:__!.uni1·s_WeL~k!...i> 2ri Apr i 1 11)89) 

Toshiba, the worlJ's leading dyrumic HAM t!l..lker. 
has saiJ that the price of flash ele~trically 
erasable PROM (EEPROM) will match the price ot DRAM 
i11 1990. This backs up similar claims made by Intel 
in March 1989. 

Unlike DRAM, flash EEPROM is able to hold its 
metll')ry when power is switched off but it is about 
tive times as expensive and density is around one 
generation behind. Toshiba is working on a new 
~pproach to flash EEPROM which coula lead to it 
overtaking DRAM in density. 

Toshiba's new approach to flash EEPROM is to 
use a NANO cell insteaa of a conventional NOR cell. 
The advantage of the NANO cell over the POR cell is 
the size of the me1110ry cell. Flash EEPROM already 
has an advantage over DRl.M in that it needs onlr a 
transistor to make a memory cell whereas a DRAM 
needs a capacitor as well as a transistor. With the 
added advantage of super-small NANO cells the price 
per bit should drop below that of DRAM. 

One customer is Toshiba's own lap-top computer 
division which is pushing the semiconductor side to 
get high-density flash EEPROM as a replacement. (or 
flcppy disk. Another set of customers are the smart 
card manufacturers where flash is replacing static 
RAM. A third bunch of customers are the solid state 
camera makers. (Source: Electronics Weekly, 
31 Hay 1989) 

Battle to win the world's greatest memory contest 

The race to make the next jump in microchip 
technology is turning into a contest of 
technological machismo across the Pacific Ocean. 
The chip in question is the 4-megabit DR..14 
(pronounced dee-ram), a slice of silicon that is 
capable of storing and retrieving 4 million bits of 
digital information. This is four time3 the 
capacity of I-megabit chips, which came into mass 
production ofily two years ago. 

DRAHs ure useful because lhey are a cheap and 
ccnvenient form of storing infor~tivn 
electroni~ally, whether for computers or, 
increasingly, in cars and electronic devices for the 
home. Each generation of equipmP.nl needs more 
memory than the l~st: today's personal comput~r:; 
need at least I megabyte (8 million bits) of 
electronic memory lo run programs properly. 

()RAH:; dre im~xJr•,rnt politi•:dlly, becduse 
vi rtu.ll ly .111 of lhe chip:; produced for the open 

m,ukct "'~ m,:111e in .Jd(hHL .S-yndir.:rlites of Eurvpt..•dn 
J111I Amt•f icdn •:ompc1niPJ huvt.• won 'Ji>Vcrnmc11t t1.t1;k .n~J 
to try to rc•J"in the ll.'.t1I. Mv:;.t of them, h<>"-'t.~v'--•r, 

.ire 1u1111in•J h-11d 51mply to •:.1tcn up. 

I\ 4 mc1J.,liil 1:h1p i._",lf\ ::;t,.>ft.' the cqu1v,tlt..•11t 

'>20,000 1;h,uc11·tcr:;, ,,, tht• ,·.,11t•_·nt:-; of " lt• P·''i'-' 



lh._··.;:...t-:i·''L"t, .~:., t:n·:· .·ti.1t•J1L':.i ut l.<t.• ... :tti1. .. :il\' 11:1 

m1._·:.):.;,:~1(•l•-' "-··~t . .1cit.~·:.:i. C:.t...:h '-.:hip L·unt.iin:; :i1..)!tll.· 

(} 1t:~1: l• :1 ,·. n~~··-~t."tLt~; p.k-kt..·J int"-) .t pit!'~-t..~ dt !.iilic..iu 
!'L•_.:; t!L11. :") 1~1~lli1n._•trc:> 10:t•J .. .u:\i ~ millimt..•lrt::..> 

i.;1.,_it_•. T\· :: .. 1J.~.._· the .:hips, tJ..:tvrit..•:i mu:;t w ... ::irk t ... .> .. t 

•,i ... ·JL•::l l~~i.'-" .. '-·~ O.c mi.._·rvmt..•trc:>: this mt..• .. u1s th..tt 
tht..""" ::;:: .. il it..•:.it !l.·-~tU!t.':.i in thl.~ • .-ir~·uit c .. 11·1h)l be 
sm.1! ~l.·r th.t;: 1..·.ti m~.:r0mc-trt•:; .lo....·rvss. The J.ip.Jn~=sc 

,_-.,mp.11:·z. ·~-._,sh~tJ.t ...... 1:.; in 1•)88 the first tu pr"-xiu~C' 

cvtr.:nl.•:...:i .. ll :..;.Jmt;it:s vf .; m~y.t.bit chips. The 

1.1itt lt...'Ult·~·, h1,._lWt..·ver, is tv prvdu'--~ them in l..lrqc 
'-}lt.t.nt itil":i •1th ..t.n .lL'"'-·._pt..tbl;· l0w t..lilure rate. 

Tt1i~ h.ts .t:~~¥S Deen 011~ ut the stren9ths of 
JJ.p.tnl.·:.>•.• ,·dmt1 .. tn ~cs. 

Sur pt isinlji;•, tht! Am~t i~..in-based comput~r 
.. .-vm1>.11;y IEM w.is the first to announce that it was 
m.iss prvdu,:ir;g the chips. IBM said earlier thdt its 
t'"tt. .. ·tur iC"~ ..:tt Eh.it l inyt'-.Hl ir'O Vt'rmont dnd at 
SinJelt ingen in the r'eJerdl Republic of Germ.iny 
begdn mdss-produ...:ing the chips in 1989. The company 
will set up another plant in Japan shortly. IBM, 
howev.,r, makes its chips mainly to go into its own 
prvdut:ls. 

Tv:;hib.i still hvpes to be the tirst comp.lny to 
lead the industry through two successive generations 
0f m.:m0ry ..:hips. ·.he .:ompany nvw makes 9 million 
l -meg .. bit .:hips e.ich month - one third of the 
world's total. It h.is just announ.:ed plans to spend 
more th.in 300 million pounJs sterling on factories 
to pr.Jduc" 4 m.,gdbit chips. These chips have a 
r.idi...:ally Jitterent design trom those of present 
circuits. 

In tod.>y's chips, the compvnents are laid out 
on a flat surface. In order to squeeze in four 
times the mem0ry, designers have developed a 
three-dim.,nsional structure called trench 
architecture. The ~tructure is so called because it 
involves building components into the side of 
trenches cut in the chip's surface. The result is a 
much mvre comp.let design than chips that have flat, 
or planar, architecture - but one that is fiendishly 
difficult to b~ild. 

Toshiba shinp"d its 
chips in November 1988. 
100,000 chips a mvnth by 
the 1-million barrier in 

first samples of 4-megabit 
The company aims to produce 
September 1989 and break 
March 1990. 

Meanwhile, companies already have teams of 
engineers 1o1orking on the next stage, the 16-megabit 
ORAM. Toshiba says that it will make its first 
16-mega~it ORAMs in 1992, at a new factory 
300 kilvmetres west of Tokyo. In order to build 
such chips, the .-ompany will h~ve to work to design 
rules ot O.~ micrometres, but Toshiba's engine~rs 
say that they will be able to do this without 
radical ch~nqes to the trench architecture. 

(Je:;p1t~· the r•:sur9cncc of effort in the West, 
Jap.rnc~e .-omp.1ni.,:; wi 11 be hard to beat. In the 
pre:;~nt t in.111.:L-tl i·e<tr dl< .. HH!, they hd\fe announced 
p,.rn•; t,, 1n11··~t m.,re thdn 600 billion yen 
( 2. / b1ll11111 , .. 11u1.L; :;ttlori 1n(J) in new factories dnd 

t!•IHll1:r11.•nt. (Tht:, t tr::;.t .1p(1t .. •,1rt:d in !-J~~- ~~!..~!'!~!~.~, 
I.•111.t· ;~, .'.' J1;:·,· l't~!-"1, th•: '""el•kly review of science 
,Jli.i ! •.'• t1!1 •~•I j I ) 

h 1r 1ir.1~; .'. 1'. l ;, .. r t lw Ill'· J clc1'l ron11·~ t r.1d•• 
,,:J: •. 1•'i,ll l·•n:, l ... ,~ ...••• r ,,, :_.n,1wli.tll f<>ll<>WllHJ tht_• 

rn•'f•J•.•f ~ r 'ho• !-:l"• I r,,olr''.• i..;ll'Jlllf't'f llFJ A.5:.HH:i,tt 1011 

1ITl•l t ti.· 1111 '11~·· ,'j r: itl I pmt•llf ,tfld I rd {)fm.1t ion 

,., .. ·tir1" I I •• ',· ;, . ·,. ,. I,,' l di\. 

'.-J;f t, 111•· =1111 ! It 11· ••t '111· 1<1••1'( fr>rll1' til1•1 

Jt11·.111 ... ; r .. 1111,.r..•n! A'.;;ru lrtt l•ill rtu_o IH!W tJr,rS•t Wiii ht~ 

kl\11'JH ,; tt\•' f-.~:1\, {f Wiil (t•pr.-·;t'Hf }1)0 m(•mtH'r:t 

._ith -..·-..iml .. int.•J .tnuu.l: :;,1le:.. v! .;.0 Lilt 11. . ..1:. i• ·an.i:_ 

stet l llii.J in the int .... •.tm .. tt ;..._•:! tl.-.:hudt._· .. ;z·, in~h~:;t t 

.l1h_l ...iett.•111. .. '"C ~1.__ • .__·t runi ... ::; t.•y..iitJtr.t..•nt m.t:kt.:t:;. 

The m~.t"}t..': w .. t:; ..s It..':.>trJUSt..• t...> lht..• •t:;.ht::.. ....... 

Ut\'::; m.tjvt IT .... -.._imp.uiil.•::.> whu -..·ere !u .. kit:·} t •. : 

str .... )ul_Jcr rep::t..•seut.ttiun .i:nuihJ lhl.~ E;.ltUpt..·.u: tr.t,!•.' 

.. \ssv .... ·i.J.t iuns ... 

(°U[[Clll ...i1:;...:us:;1.._111s •ith ulht..•I "}tuup:... ,·,1;.ll,i 

le .. 1J to furlht..•r r..tt i ... 111~tl i::.it ivn whi ... ·h ...:uuld t·'L· 

iniport..lnt fur the tututc uf tht..• UK's .__•:e .. .-tru[1i··:_, 

trad~ .lSSOCiJtions. (SVU[t .. "C: ~!~~~E·..!~~l~? ~~~':'kli·, 
ll M .. 1•; 1989) 

One of Europe's ldrgest supplidrs ot p~p"r h.t~ 

l.iunched the worlJ's !ic:;t "environm.,nt.iil-,· 
friendly" st.itionery for cumputers. Rof!s 
3tralfors, a Swedish paper company, has run tr i .. ds 
of the paper on the Swedish llldrket and now pldns tu 
exploit the la,ge potential market in Br it.iin. This 
market has been created by growing con..:ern vve' U;.: 
use of chlorine as a bleaching agent in th.: p.tl'"' 
industry, and its implicdtion in the rele.lso: vt 
harmful dioKins into the environment_ 

Stralfor"s new pa~er, Strdlfors Z~ro, is 
produced by Holmen, one of Sweden's mdjor P-'l"'' 
mills, 1o1hich uses hydrogen peru;;ide rather th.ln 
chlorine as a bleach. Several large .:ompdnies in 
the computing and banking industries have tcst.:,i th., 
paper, 1o1hich Stralfor's s~les 1irector, 
Iain Morrison, describ~s as "November white". 

Homen's mill, at Hallstavik, north ot 
Stockholm, uses a pulping process called 
thermomechanical pulping (TMP). This pro..:es~ •~lie~ 

on steam and brute force to soften the fibres ot 
wood, rather than the traditional chemical pulping 
process that is still the most popular way of 
producing paper. 

The main advantage of TMP is that it sotten5 
the wood fibres and extracts more lignin, so le~vln•J 
the pulp 1o1hi ter than that created by chemk.> l 
pulping. In order to produce an acceptably "white" 
paper, the mill need use only hydrogen peroxide, a 
less powerful bleach than chlorine. Bleaching with 
hydrogen peroxide gives out only hydrogen and o;iy9c11 
a$ by-products. The main drawback has been that th~ 
lack of lignin in the pulp means that the fibres are 
les$ tightly bonded, so more likely to flake off 
from the surface of the paper. ·rhis is not 
acceptable for computer rooms. 

However, mechanica~ pulping has other 
advantages. It is less likely to chop the f ihre~. 
as happens in chemical pulping, so the resulting 
paper is stronger. TMP also makes use of al 1 of 
the wood so it needs roughly halt as much timber 
to produce the same weig!'lt ot paper as chemic.II 
pulping. 

'!'he mill dt HJI lstctvik u5e5 spru1:f! wood r r~ .m 

f<-,rc5t:i. in :iwt.•41cn, ar_J cldlm5 tn be (Jl.1nt iniJ m1•r" 
tree::; thdn it hdrve::;ts, to meet !)wediJh lc1W. tf.,lr: ..... 
w,-.5 tht• t 1 r ~l m111 1n the wur l\t l•> 11:;.t_. th•_• Tr·;\' 

prn1·e5:; wht~n It opent.>d it5 pl.trl in l<'f/4. :~. 

then, 1t h...t:;. prod111:t-'d reL-tt iVL'ly 1,,~ 'Jr•t•1t• p qwr 
tht--- fh•tJ:-.p.tJJf!C indu~;t ry hy th1::; "··l,•,1n'" pr., .. ., .• ~ •. 

J•,tpt•r pr11dU•'.t!•I hy TMP h.t:;, pr<JVt.'(t hdr•I lr) t 1ir 1~ 

1nfq ~t.ttio11ery fr,r f"1>mplllt•r:.t. Th1~ IS bt.•1·,111:;•.• th•· 

''"'"°' h,15 to ht• Of .-t Vf'C'J' hlrJh 'Jllrtltty Ill nfdt•r f,, 

ht• .r;111t.tbl .. frH 1.t:.ror print ln<J. Jt mu:;t .ti.';,,;,,. 
..td•: to run rt:'i fl <:nnt IOH•lll:; roll thtrHl'jh ,, pr 111! •·r 

Th,• p.1pcr rnu;.t .ti ::.n ~t,1··k '"cl I ,tnd h..tv~ ,1 hl•jh 

:ourLH·e Jl (f!fl•Jlh, :;o th.it 1t d'>"~ nqf prodU•'•• p,q}I·: 
'"d11:;t •• 



!£.._.!1~:11 ... n':.. !:~:l~ li.:.i.t..·:; •;-._•r:· :11._i~: lt.•mpt.:r.ttur'-·:,.; .tn.._1 
prt..•$:.iUtt!S t'-l p.::..._ . .._flh"t..' it:; ~· •t..•[. 'I'hi:; mt2'.l11S th..tt th ..... 
fibrt:s in Str.t:r its ~ .... r.._1 .u ... :j ......... l! t•o..•!hh·.~ th.it 
n0nc L.u1 rub._)!_: tht.• surt.h·(.· ,·:th-..-.. [UpeI. ('I'h:s 

!: ttst .tt1lle.ltt..·d i1~ ~~'-l'~ ::?~:·~~·~!! :~~· l':l A[Jt il l._.B\•, 
l.0th.i..._•n, the Wt..'t:""lJ.· re-..·i,•1J -..lt s.·t1•r1o·e .ln..J l~·:h:k•l·-''-1':') 

'-H: 1111!':.;,r .!l S ·---- ·-

us t.:'l)mi).tll'.:' Mll...'[0 n~·t•it_'C:i h.1s Legurl shippl?LJ 

nt.>ur.tl nt.>twvrk ._-riips th.tt tuv" th.e c.>pal>ility ,_,! 

le3rnir1g cumpl .... ~ tAsks by th~ms~lves. A;1,1ther US 
compan;· Syntruni.:s Systit."ms r~ •. .-~r•tly bt..'loy: .. H1 shipping 

the first n~ur.i.l nt..•t mi·.:r:upr.1.·t:ss01 t_·.11 lcd Oen.Jrus l. 

Micro O~vii.:es is :.ihipping t.Jet.t tt.•st \.:crs1un::> o!: 

what it calls th" Fuz~y Set C0mparat0r. The 
company's neural nt.>tw0rk chip is part 0t an 
ev<lluation kit priced .it $2~0- The board plugs 1ntc' 
<ln IBM XT or c0mpat iblt.> persu!!.ll computer <ind cdn be 
used for adaptive rankings and fur rankings with 
fuzzy data. T~1e rankings are then processed by the 
personal computer. 

The Fuzzy Set Comparator chip is built in CMOS 
and has a video interface so tnat it may be used to 
recognize images such as people's faces. Micro 
Devices is experimenting wit!\ a system using the 
neural network chip in identifying fingerprints. 

Although it contains only 128 neurons, Micro 
Devices based the design of its Fuzzy Set Compar<ltor 
on the human brain. 

The Dendros-1 is designed to work with one 
particular neural net architecture called adaptive 
resonance theory, designed at Boston University. It 
has an analogue operation and offers vector 
processing in p~rallel and CJD perform 4.J million 
floating point operations a ~econd. (Source: 
Electronics Weekly, 31 Hay 1989) 

GPT first off mark into Soviet telecommunications 

GEC Plessey Telecommunications (GPT) has 
secured a unique f00thold in the Soviet 
telecommunications market, creating a joint venture 
company to operate its payphones in Moscow. 

The agreement to form the company, catled 
Comstar, with Hosc0w's telephone network operator, 
KGTS, was signed at the Soviet-British trade fair in 
Moscow. 

An initial investment will be made by GP'l' to 
set up a network of 100 of its credit-card 
payphones, of.lering interndtion<ll telephone services 
at Moscow's airport and tourist hotels later in the 
year 

The long-term plan is tu develop GPT's business 
dS a provider of voice dnd d.st~ servi1;e5 such ~s 
payphones <ind mobile c;,;mm1rn ic.H inns, wh i •:h l he 
Soviets dCC ...au;,ciou~ to ddopl. 

$()'/ll'l pLu1J tq m.1dcrnL;.· it:. O•_>lWdrk ,,, ... 

cApt!t:t~·l l•> ~.:re,ttt..• ,1 1 l>I 11;. ,;. p•1un.t:; :.ter 1 i111J 

m.Hkt.•l fJVt:I tl:.l' lit.'·" r lV•.' . ., .•. 1: l,{"f, 1 ikt.' <)t lit:I 

Eurupc,,n tclt.-1:.,1t.:. t:..'•1u1pm•·11! ."i.1:: 1.:t ... ·tuI1:1:.., W1•1ll·! 

like l(' !,iiln ,, _;h,H•· o[ th1:. n.i:,.:1•! •1th If: .• ;;·; .• rem A 

dirJit,.,1 lt:lt.tph,·if1•• ••;..,·h.1ll•Jt''~, 1·:.tt•• •'A•"h,111•1• · •. u.d 
p,1t•phuro•.• ... t. (:;old····: El •... ,: :, I· -....,:,.,.).:: 

I '1 Apr l I I ')tl')) 

''·dt.1td1• ··11···11.11.i·· "'il'~i;".0•1i! 1·. l\<1'J ,,t.1111! '·' 

~m.tll r1:-. it will •·V••t t •••• Tt.·· ,t.·01°1111·1:_, ,,f ,,.,r1,:til•· 
Vld••I) ,·,1m•_>r.•:~ .in·I !f•f'•>!dt•I:., j•·'···•ll·li '•lH1p111••r:, .111.i 

" 

p· .. ·kt.•t t'-·l~·;:1h.._:11'-·:.; .tll ? ... to.._ • ..._. th~· s .. tm ... • prv!Jl~in. I~ tt. 

t..· .. 1uip~-..·1:t is r.>.hit.." t1.:.0 sm..Jl l it b.:-...;-um~s impr.1.·t l.._·.tl 
t.' us .. ·, .1n'-i tht.• !t..•.:h.u qt..•.tlllt: b ... lt tel y llt...,,e,1t..••...i 
lJr .. vi.j'-• its 'Jui.Jct i.Jill Wt:iqh Jlmv:;t .. ts much .t~ tti.._· 

t..•qu tp::-.'-·at ! t St.."l t. 

Th~ 11;0~l~m is typiri~d by a rlew cellul.tr 
tel.eph0rw nuw on s.tlt.> from the US electroni,:s 
c"mp .. rny H0t0r0!.1. Tht.> 9600X perso.1<11 c.:llph0r:.,, 
which i> sir.aller than any other r idio telephont.> 
~tv.lilabit.>, can t.>.isily fit into" j.l..:ket pvck,;t. !'cit 

dcvelt)pments in the minLttur izat ion of el~ctront•.· 

circuitry havt.> now outstripped dt.>velopments in 
battt.>ry techn0logy. 

The 9BOOX is only 162 millimetres long, ~nJ 

61 millimetres wide. The body, including its 
keypad, display panel and aerial, weighs less thdn 
200 grams. Motorola has incorporated all of the 
ele..:tronics into five custom-made chips. The 
transmitter can radiate 0.6 watts, but the chips 
continually monitor the strength of the signals thdt 
the unit receives and reduce the transmitter's power 
to match the signals. This process saves current. 

There are virtually no further savings in power 
that can be made. So manufacturers face a trade-off 
between the length of time for which the unit can 
operate and the size of the battery. Motcrola is 
offering subscribers the choice. Each cellphor.e, 
costing 2,295 pounds sterling, comes with a choice 
of two nickel cadmium rechargeable batteries. One 
weighs around 100 grams and the other weighs around 
150 grams. (This first appeared in New Scientist, 
6 Kay 1989, London, the weekly review of science and 
technology) 

~efining human interfaces 

Watch f~r European-developed human factors 
techniques to hit Xerox's product :ines over the 
neAt few years. Tom Horan, head of Xerox's 
three-year-old European research centre Europarc, 
which is based near the university city of 
Cambridge, England, is busy working on the 
technologies of future end-user systems - imaging 
systems, voice recognition, video communication, 
video link, shared work spaces, etc. It is part of 
Xerox's progranune to ma;ste~ the deeper problems of 
the human interface - how machines deal with people 
and how people deal with machines. From real-time 
videophones with the camera behind the display 
screen, to interconnected electronic work-pads, to 
an almost constant large-screen video link between 
the Europarc laboratory and colleagues in 
laboratories at Xerox's Pare in Palo Alto, the 
centre is drawinJ on a broad base of European humdn 
factors research for both st<lff and inspiration. 
(Heprinted with perm1ssion of Datamation< 
magazinec 15 April 1989, copyright by Technical 
Publishing Company, a Dunn and Br<ldstreet Company 
<ill rights reserved) 

The group of personJl computer (PC) makers 
•:h,ol lcnginq lllM's attempt to dominate the )2 bit p,­

mc1rkt.•t h~c·ctmt> mvr~ 1::rcdiblt: wht:n Intel demon5ltdlt.•.l 
llt!W' i'1' c:hq,5 'Jltdl lo it:; <:dU::ie. 

The 1:h1p 5t:t i:; dt:~iiJru .. .J ti." 5upport tht> 

1!At._.11.t,_.d in-111:.try ~t.u1d,1rd dr1'hllt•t_'tUrt.1 (El~/\) 

dt•vcl•1p1.•d t,y 1,,..,1d1n11 computer 1;c)mpd11ie!> :;uch .1:. 
<:,>mp,1q, lft.·1Jlctl P.-t1:k,trd ~ind Zt.'llilh to r iv.11 lhL' 

IBM b,1,·kl•d H1<r1"'h,uuu ... 1 l /\r1:h1tc«turc (Hi .. A). 

1-:1:;A w.11 r1ll•1W ,,,~,;~"'''"') f'(Jrnputf!rs to m,tkl• !1111 
11:.•.' qf 12 t,~c pro1·c5:..;1)r~; whil•! rl.'mctininq fully 
1·qlllp.1t1blP with t.>Ai:;,ti11tJ ~ 11· Jtrtnd,1r(J5. Hc.'A 1:, ,11:..u 
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!::,Jh srt..•t..•,1 ,·:: 1~' t·~· t·.l:jt..•:.J_ •i.'~:~· 

et!t...,·t !·:t.·l)· s •. :t::; .1 :.it.t:"L1:,~ ... 

._.hi· th~ ... -.... ,:r.r:··t..lt it ~.x: b ... •t:..-t..•t..•:~ t-::::.:.. 

:.-.·:: .. 

... ... ·:, 
~ :. : ~. ·.:-, ·.o::. 

chip s~t tlt.'~l,lt..·.J t,) Louil,? th'-' E:: .. :. :~;_; .. luJ ~=:..· 

"~ump.in)· hV[h.."S t._ .. 'J'-· int0 tall t !.· ... !\:,·~ !,•il l:: 

Septembt.lf 198·}_ Thoe t..,._.., ,:h~p :..>t.·t ~="- ..... jt..•:_; .t !L.-.-: ·-.: 

th.lt LVntrvls mt.."m~1ry .. 1'_·,_·c~s .t1o-~ t!h.· :: :,•·.; dt .!.1t.i 

...tr ... ,und tht:- p,_ .... is •t.•il .. l::i .1 .:hq ..;:::.·r: .1._·ts .. L.: .t ::: .... 

with th~ 01..h .. ·r stylt..· t1 t-:t .tr:,i ::-- ~·~~ :\-:- t·l.:..;. 

(Source: El~Lt~0nics W12"~kly, ~_:Jui:· 198'.1) 

11. ..HW DKVKLOl'MKln'$ 

Mitsubishi Ele,·trlc ut J.t~ .. t~~ h.1:..; Ltke-:1 .tnuthc~ 

step t0w3rds ~~king the c4 Mb1t ~il\~m~c HAM J 

reality b'i d~vel0pi:1g .-t ::;t.lLkt..•·i .:.1.[1 .. 1.·:t,•r L-cll wt~:L·h 

can stor~ a cap~~it3ncc 0~ 0v~r iJ tcmtJt.Jr~Js_ 

The ~ell c~n be u:s"-•1 tu p:-._.;,;.:t.." .. t ;;".:rr. .... 'r!· ~IL'":l 

with an .ite.l ot a .:-Mbit L1hAM rr.~rr.vr·:· ..:t>l l. 

The .:innouncc~t:nt,, Jt .. t ~:.:==-·t·--=~ ~l~:r- v;~ \'I.SI 
.a.rchitt?t.:tur-: in i\yuto, J.Jp..in, ::> tLt: St:~vih.! , . .-lJi~.t:J 

breakthr0ugh in the Jcvci•)pmcnt ...,: o~ 1-!Dl~ 

technologies. In o~cemb~r i~~: y~~:. FUJltSU ~~iJ 
it had do=ve 1 oped .1 mcm<1r ;,- ·~·el ! , r .1 ''~·Mb it [)HAM 

using 0.2 micromctr~ d~$i':ln rult!:i .. 1n.! .1 nt:w 
three-dimensional sttuctur<.:. 

H1tsuLishi's brc~ktt1rvl1qt1 l~ t0 ~m~l0y th~ 

conventiondl stdckeJ-cd!J .. t~itor ~ell stru~ture whi~h 
it uses in its 4-MtJit .rnJ e:.:pct 11t-.cnt.il lo mc<j.1hit 
ORA.Ms .. The Cdpdcttvr's clc~trv...!'-' is cylin.Jric~slly 
shaped with a diamet.:r 0! 0.8 to 0.7 microns ~:id,, 
height of 100 nanometres. Th.., t.1t,ri.;.Hion pr0.:e55 
for the capacitor cell is the :;.1mc J5 th.it of 
conventional stacked-cJp.lcito: cells with the 
addition of extra chemic.ii VJp<>U< depo~iti0n, w.:t 
etching, and plasmd etchir1~ 5l3q~. (S011rce: 
Electronics Weekly, 31 HJy 1989) 

Scientists ctt L.1wrt..•1h_"L' Bt..-rkc!t..·/ L .. 1bdr.1tury. 
Berkeley, Cdi iforn1.1, drt.> u~inq ,1 powt.·t tul new 
didqno:;.t iL· t01)l ,:.ll lc1! .tn t.•lL""'i. run i-J.H.tm.t')''"-'l l1· 

reson..snc~ (EPR) !.i(Jc•:tromclt:"r tu 'J.sln :..; ... )met imc!.i 

Sldttlinq in:;ights into ::»cmil~,J11 i1~·-"l•_:.t defci:t:>. T~1c 
technique h<1s .1lluwt.."j them,, ~•m•'ll'J ,_)tbt!r thlrLJ5,, t·_· 
discover d n~w typt..1 ,,r 1lt.·tp.·t ln ·J.11l1um .tr::»11..•11id11..•. 

The tt!1."hn1,p1t..• w\,rk:.o t.·,· n,._.,t. .. .: lr .. ; !ht• 
1_·h,1I,t1'tL'I l:.t 11.' frt."i'h'lli··7· • f t•r.t:: ; 1 '~:.t~ .I 

p.1rc1m.•·Jllt."tl•" rn.1tt•[l.1l ;i~·· ~,.,,\· .. 1: .:t .. , :1. •1,. 

p1.·:.,_·11.·t· 1>f .1 m1·;1.1·~1. t:··~i. i;. ~ ••. ·,· rr;1: ·11i1.; 

L.-.un ,.r ni1.·r .. _.1V•• .• '· rri~. ::,·1;·· ,·. -~.ll•· ·t· 
,, :..; ,, n~i i l • · t , , . ' , · ! 1. 11; J i 1,.; , · .. t • · r i: .1 • ,, 1 ; r, 1 • : 1 . · r 1 • · : I . 

·1 l t..' 1 't ;, ,t 11 t-:i'i\ :... l 1I1; .I l , l" t I ~ :, I • j 1, I : I,, , •'I ·• r' I , 

"fi11-1.·q)r111t" f.,r 1t.•11!d
1
·111·1 r~ ... ti··:·,;, Ii :.ddt• 

,trl'/ p.1 I .lrTl.l•Jl!••t 1 •' I!" I!•' f I .1; If• f l\o· 

'.'JI •Jfl,\ l • ', 1!T't'.· t f • 1111 .! ll Iii•)• I\ t 1' f •'. • 

th1• .1,.;;. "! \'·. ,, :11 i''' i\!1·1 •t .. :.:.· 

IT\,l•Jf\l'I I t 11·\ t. \ 11- .. r tw r;r•t' II·· ; ; 
1 •A i, 1 .1 1 : ~ • t·: 1 , · k • · w, ·I . • · r , . 1 i · ! 1 ·,· • 1 . , • 

: . : ,.. : . .. .. . .. . : : ~ : ... 

. . : .. ~ 

. : : ~ . 

.it·:.· .-.!: :._.,j -!-:L~'" :r: 1,_;J_;:;_ -l'h .. t~ surr: :s,.::; U:... 

tt:.~~ :~i:n :::::-... J.tiltum .J:r~t:nt-.it..~ grv•n b;· :n.:Lt.•1:;.il_.. 

t•e.::- ··;:tt.t\·:· .. tt l,Jw lt.•Itipt..~r .. 1turcs L'"Unt..lins 

'-':-.te:.__,l·:'-·:;· r!:~_;h .._-.)r;-_·catr .. lti .. _;I:s '--'t ..lntisitt..~ 

\h::t.· -~::;,,• s.iz·:; 'Wcb~t _ (Repr int~.j with p~rm1:.;:;1.._:. 

: :. 1 :7. ~~,.:'~:\_·._-.::j~~~.£- Inter n.tt i0n .. 1l H..iq..i::in~, 

Ju~~ :9ti~. C0pyt i~ht i969 by C.ihners Publ1shin~ 
.._·,)., ~'-·:::; Pl..ttn~s, Il., USA) 

.!.~rt i._·ies bl.1st dust 0ft c~ips 

The world now knows lhat the use 0f Ctrta:n 
.:h.-rr:1~·~1 s0lvents is destroying the E.lrth's 
pr0t~~tiv~ shield 0f ozone. So the sear~h is oc :0r 
s3t~: Jltern3tives, particularly in the electcor!ics 
ind.;~try where "bl.l·;k-list~d· solvents such as 
d1l0r0r lu.:rv..:drb,•ns (c:· _·s) are used for cle.lning 
L1;~~1t ~03rds and microchips. 

Tw0 JJ;:iJnese comp.inies, Mitsubishi Electric .i11J 
TJt;·0 3.ins0 h.i,·e developed a technique which uses .l 
h1<1h pressure spray ot ice p.lrticles to "scrub" 
subrr:1cr0n dust p.irt1cles from the surface of 
scmi.:undu.:-tor waf~rs after chemicai vapour 
dcpcsitiun. 

Or: th.: tJ.:.: of it this is a simple pr0cess 
whc:e a tin.: spray of water droplets are fr~zen by 
pJssing throu~h liquid nitrogen at -so0 c. 

Unfortun.itely though, dust comes in mar.y shapes 
Jnd sizes and accordingly ice particles of different 
si=es are neeJed to effectively remove all 
contdmination from s.:miconductor surfaces. This 
J~p~nese system hls been designed to produce two 
grades ot ice pdrticle rdnging from 0.1 micron to 
300 microns in diameter. 

To produce the ldrger p.lrticles pure water i~ 

sp<.iyed from a spiral sprat nozzle bef0re being 
frozen by the 1 iquid nitrogen. The smallest 
pJ<ticles are createJ using a vapoJr system which 
freezes super-heated ste~~. The ice particles are 
then sprJyed using the va1~ured nitrogen pressure. 

The :.;;.·stem is on1y intended !or use on 
s~m1~0n.i~1ctor Wdfer$, but the companies are plan111rl~ 
to e~tend it to larger objects such as circ~it 
h"">.trd:;, <J•.l55 sutJ:.;trJtcs Jnd even dishwashing. 
The<e is .:vid.:ntly work still to be done, but th.: 
first st.:p to water cledning in electronics hds b.:cn 
m.1.-le .11\.J wr1erc the<e is d will there is hopefully ,, 
w.11. (:J.rnrce: l':!':'·~~!<?~!cs_f±cekl_y, 12 July 1989) 

rJ! ! r· , ~. ,.,. :. ,\ -:··~· i •. 1 r , i""' .i r t• 

::,.• - : : t .;1.1,. ~1l1•:i,·,_•r ,,f t1i·Jh 1lt..•f1rilt l\111 

I ii:,:··,;}, t ht• ";', ,1<_•1•• 1 h,l!,t•d .J.tpctrl 

i·r' I·';: rt··• ·•r t.ttti\,, h.1~ dt•Vt•l\>pe.1 lt~ flt_,t 

:-!·; 11 •. ·~.,1 ft.'lt.•\/1~~1.,n (ATV) im.s•Jt•J f,,, 

1 j·· .• .i..,ili•J m(;Jl 1~,lt.• ~ut_. Ny~jul~t 

:. t: :- : : ,. ' ' 

' r , t • • i : . ~ 
'..:.I ( '1' :,. l. .t t,,11,.t 911 11 h 1·11rn5irt..•55ion 

!o• m,.,Jt1·r :~1nnjl.•tt••! 1m.l•Jt!~ wt•tt.• 

I·<• . ,!·, 

I j •'' • l1'ol" ! /;1• ·,.lfT\t• tJ,l '1 1 •' f (.'' 't\I\• I I 1 l'J',· ';, 

11· ... • _.,. ·,, 11 1, ., "•'"I lh1•r r: M'.1,;r; r; :.;•11 :.;t t•m, ...tl ·• 
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An ,;,:st o.tl i.i:: ;.-::z·::;:._-::it r..ts prupvs~j ..t si!!".;_.:~ 

ptic.-tl r.t._·.Jt:~ ru[ ..i rt." .. it.:siDic l...J-ji~ gat~. The ':1.itt: 
ses no """''1Y .inJ th.,r<'LH<! .:0uld h.11:<' lon.,-tt~rm 

mpl iC.)t i-:;.s ror tt•<' -:omput.:>r industry. In 
1rinciple, th~ d~~i.:~ could operat~, without 
rodu,,:in-:1 err0r:;, 0L o:.h~ qu.intum level; that is, 
ith iudi·.·i,_iu..:l t-'thJtvnS retnest:nt ing ·~·s. 

L0qi~ yJt~s ~re th~ b~s!1; buildi[!g blo·;k~ 0t 
11 i...:0'.T'.p~tttrs. ?ne:r· L•)l7".:,1nt! ir: \t..tr iuus w31·s tr.e 
igndls us~d tu rc1::i::st';lt ~s ..ir<d 0s inside 
~mputi::rs. If J y.tt~ ~ere t0 be r~vecsible - that 
i., ir it .;c;rc t'> \Jive th~ s.:tmc: ..tnswer when its 
nputs a11..:i uutpu.ts •~re: r~v~rs~j - it would b~ vt-r}t 
fficient. This is bc..::.lus· dnz· ph1·sic.il process 
~ich is reversiL!.:> t~k.:>s u0 .:>n.:>rgy. Logic gates 
)rt ... T.1)rll)-' ust!J in t0da~··s ·ump.1ters .are n..::>t 
~\.·er s i bl e. 

The c~t .1.cdl r.,..JJt'l t0r ..l rt:vt:rsiblc g..-:tte has 
een prop0~.:>j b;· G. J. H! lburn or th.:> Univ.:>rsit;· of 
ut!'enslan.:.~. It rt .. .tl i::t'S .a d~v1c~, with three input 
ines and th·ce 0utput lin~s, known as a Fredkin 

;ate. Rich.HJ Fe·;nm..1n previously proposed a way to 
<'.lplement the Fr.:dkin gate using a two-state qu,rntum 
ystem, which involv.:>d the spin of electrons. But 
his device was rath~r impra~:tical. 

In a !'re0ik1n gdt.:>, on.:> ot th.:> !ires, designated 
~e control line, has a logical status (that is, a 
tate representing a 0 or l) which is not changed by 
~e gate. If, however, the bit on the control l!Pe 
s "l", the bits on the other lines are 
nterchanged. If the bit on the control line is 0, 
neir status .~ untouch.:>d. All components, such as 
•m gates and !lip-flops, can be ~uilt from Fredkin 
1tes. 

Mill>urn propuscs ..1 !'rcdk1n gate built from 
pt ica l comp· >!!era's. Es sent i a 11 y it is a device of 
irrors and b~amsplitters, known as a Mach-7ehnder 
nterferomcter. In Cdch drm i~ ?laced d crystal 
1th a refractive inde~ which varies with the 
ntensity of th., I i•Jht that falls 0n it. Lig~t 

1ssing througt' it, thcrctorc, undcrgoc~ a phd$e 
·lift which dep.•n.j:; on 1t:; intensity. 

The dt.1 \.'ic·•: r,·,uple:; thrCL' trtlVt.•ll1r,·1 
!(•1:tfl)ffi,l•Jllt•t 11: r i..-ld:-:.. TW•) lnf,Ut field:; .tfC 

.mhine,J t,7• .J b1•,arr.: ... ,1it·· • wh1lL· the.· third, ~-~J•i::.)l 

·.cld, •."·11q)l,:::. thr.,11,;t~ ·.: .. · r·/:,t.1~. ·..-r)•.·n the 
.nt r\ • i r 1 t.' ~ f : c' i· r ···,,·r.: , I' in' 111· "•::; ph1:.1· :,h~=~ 

th.tt .srrr ... : th•_' 1i.~1·r=,·r .r1.-· 1 1•r. It • ;, t h ! :J ' ~~ I Jt.' 

dft Whl•"h t".lll 1·ffl'1'f l'."-'."i ;-.·-tf«h 

i(' ( I 1• l •I::; .1 r r• r ill 1 J l ·
1
· : ,., 

·~tm:.;.pl 1 t. t ,_. r . /,.1111:.r ... ! 

y::;t,I J ,t.-l :, L• .'11 •1i,! I• .1: 

n,i. ; r 11 •• t t 1"/ ~ t 1• · ·., •• •• 111· I 
r r ,., ·r I·;, t het er "r ,_., t L•.· 

• ..tit' h. 

t'l· 
:t.:,11.:: ·-·~:~~ :...~: .. _!:t..• t!: ~.,,:.:., ... ·.:.::·::. ... 

• • .. ! : :. ·.. : : 

'.t: :· .• t,.•: ~ .! • : . t :. t_•:.. : .. _•._-.: 
·.- .... :.! ":' .: F: ,_._il'I. ! :: .:.: t '-" ... 

• • !· ':.. :. ..__- .t : : : ~.- .;: .• .._·: .• _- : •.:;,; , ~l: :.i .Jt..· ·•· ! ,_-,_. ·•· . .._, ; ! : ·-· 

.. l.:: i::".!~it: l ::-.::.:; f.) !e'."L":::: ~t'~'-· .-._:.:.;: .;!.. l:. ;·. 

.! t:.1~:;. :t: ..... ...;:-;~ .. th..it •i:. ·-~~~.j t.,_.. .._.,:\.lit::: .• _.:·: 

.!;t! !··:.~:~ t~ ~ ... tio;.t..• tht..• jt.•",;l,_'t: vkt.•:~ltt.: .t':.. :.!:-_· 

..._,,~·-· E ·!~v t ,_\t. l t." ·: o:: l "' . 

,.. : • .. 

?h .. ····t.:: tr-.t..·lt:::;;s, su ... 'h 1V'-1!t.: 1.J..lte:;;: m:~r:.-:. :.e .~ i: 

t.·n.1!1:t: 1..·0mpute:s tv be l>ui!.t •h~._-h .1rt."' t..·: •. ·:~ ... -·~~>:­
:r;vr~ t>![i,_·1~r!t thd.n tv.J.i':'"::i. N.._>t un!y •-.:.....:: ... ! tt~._. 

1,;s~ i.1ttle ener-]}' but tht"i w..:ui"1 be cvmp..t·:~, -:.~ .... 
At pr~ser1t, ther~ is a physic..il limit 1)n ~]~ ~l,J~•: 

~vmp0r1~t1ts Cdil be squ~~zed, bec..luse tt1e ~~st~ h~~· 

th<':? g.,n.,rat.:> h.is to "s<.:dp.:> to the outsi-1<' w<:H :.:. 

(This f !rst appeareJ in Ne·• S.:it!'nt ist, L.:a~..:!.:1:1, 

10 June 1989, the we<'kly review of science 3nd 
te<.:hnolog1·) 

SX - ' supt?rcu~.:.~...;ttrs claimed to be :as test 

N!:::C's (J.:ip.":: .. , ;:ew SX-3 series sup~rc0:-.~~1t~=~ 

are reporte-.!:y l'. ~ :.istest in the world. ':'h., 
top-.:>nd moJ;,; is C.ipable ot C3rrying out 22 b:1::. 
f!o.H ing-(Nir.: operations per second. It e"'plo·;; 
4 CPUs in parali~~. The single-pro-:essor SX-3 
m.ichin<'s are capable of 5.5 G FLOPS. Unt:l n0~ tn~ 

VP-2600 supercom~uters trom Fujitsu, with th.:>:r : 
speed of 4 G PlOPS, w.:>re regard<'d as the ~'rid'• 
fastest surercomputers. The SX-3 series ca~ us~ 
either a s:andard Nl::C op.:>rating system or a 
!<EC-adapteJ Unix-b.)sed op.:>rating system. ,;:ch ·::~· 

Unix-b.lS.:>·:'. 0C •1s.:>rs can run a total of 
ISO applic~t1oh software packages. 

As of June 1990 Japanese users wil!. Li~ a!Jlt.· t•} 

lease the SX-3 computers for Yen 52-170 mi Ii ion .,.,r 
month. Foreign customers will have access to ttkm 

from late September 1990. In the four years 
beginning 1990 NEC expects to lease 80 of the 
m.:ichines dome.;;tically and 40 overseas. Ir. th.:> r;;; it 
will focus its marketing efforts on corporate users 
rather than public research institutes and 
universities to avoid aggravatinJ trade friction. 
In 1987 the US Government oppc..oed its attempt to 
sell a supercomputer to MIT, and it does not w3nt ,, 
repeat of that controversy. Cray Research (US) says 
that it is still the worlo's supercomputer leader 
despite NEC's introduction of the SX-3. It will 
introduce the Cray 3, with a top speed of 
16 G Fl,OF-s, by 1990. The Cray 3 will use GdAS ,·hq;;; 

rather than the usual silicon. Cray Research is 
,tlso wor~ing on a more advanced computer c.ill.:>•1 :h.: 
Cray 4. (Extracted from ,!_~_!';cononi..!£. Jo<J~rl~.~· 
~2 April 1989) 

Considered .1 milcst~nc, engineers dt 
Honcrwell •s !;ol 1d ~t,1te ElectroniGs Divi:sit>n in 
Colorddo s,>rlr\g~, C·~lrJr~t~0, hdVC f.ttJricdtc.! Jtl 

ir1tcrt.1c~ IC 11~1n·J fully ~c,tle~ hrllf micr1)n ~~i~:.· 

(very hi')tl 5,n.:t.•1.1 inte<Jr,ttt:·""! ,.:-ir1.:111t) tect~n. ,.;-,·. 
Hep11rtt..•.-tl•/, t~il~ i.J the hl(Jh•_•:;t dt•n:;1t·1 '/ii~'.:.· 

t1_•,:h11•.Jl\-,.;·/ ·t,·rr .. 1n:..tr.1tt.··I ti> ·L1t1~· ,1nd tht.• \Jlt ~:-.1·· 

.t.•n:..1 t 'i •i·. 1 l .r 
•:11:;1" l"" 1r.i:n. 

II •11•","*•' 11 -, · .. ·11.: ; .. I,•.-!,: I "l'i' 1: ,, . ., • . •, J· -

n.•111m1Jm1·1r.·111t 'J•·1ff~··lll1•, 1;it r•·.1~l•t•::. £,,·.: ~. 

,·,r rru .. •t.11 lrde:.· dHP'' ~. M1·1.1: 1 ~11···j II h·~ ·=·· \_, 
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7n~s :;.; ::.::: i. 11 ::_111..:.::..1Lr i,_·,1t ion f.lcil it•; i::;: 
..i'--"':.:":.o:...-~ ~-· t~:e tt':;_,1,~:.~ ea.trcmcs of fabric.:1ti0n 
us,,.,; .l ~c;., ~e·: .: :Je.1~. l ithogr.1pny machine based er. 
a tr.u.5:nissi1.::. cLc._·trvn microscope (TEM) and a 
sc~nr;irhJ t:J.nnt:l l i::g microscope. 

Ait!:vcl·Jh tills l.ib•.H.ltory h;;s not ~·et advanced 
t.Jt:}"-:.J. !.~:it ~tru~r ~res to the fabrication of 

~0ET.EJ~t..:'tc ctc- ... :1._·t..;'s, lt app-:-.Jrs to be leading the tield 
at the p:csent time. (Reprinted with permission 
tr om ~-~~_i_._.,~;n~!~.~~~1.£_. Zn tt..:'r national H.lq~1z i ne, 
.;pril 1'!5·}. 1:0[!:,'t:Jht 1989 by Cahners Publishing 
l.~0., Lies Pl.l!.n~:.;, :1., USA.) 

he:;c..:r • .;ht..'"r.:;. ~it Bellc0rc (Bell Corrununic-at.1.ons 
Rcs~...tr~h~, :.i~i1;~stvr1, N.J., h3v~ fabricated the 
f ir:il scr?.i•:• .. H.,jl!Ctvr laser directly on glass, using 
an cpita~i3l :ift -0~f tech11iquc th~t can put 
thin-fil~ '}J!iium .1rsenidc epild>y onto glass, 
sii.icun, ;:,t:t.Jl ...tnd even didmond substrates. 

Bel!c0re h.1s tiled a patent application on the 
process. 

ThL' ~c....:h:li,IUC portends d.n end to current 
pr0ciuctiun prutJ!ems in pairing incompatible 
mJter ials, pr.~misln') simpler integration of GaAs 
opticJI devices with silicon microelectronics. It 
could also directly couple the semiconductor devices 
that generate and detect optical signals with glass 
sut,strates th.it Cdn tr.1n:,;mit the signals. 

Hcllccrc 5ce5 uther prom sing applications. 
Pla,:ed directly on d thermally c0nductive metal or 
dia!lk)nd substrate, the 11ft-0ft electronics could 
boo:;l the op•!rJtion.il efficiency of devices like 
h•gh-output laser:; by en«bl ing them to handle 
con::i ider.tbly m•Jrc I>JW~r withvut dn increase in 
tempcr.1turc. ,_-,,nvt·r:;ely, nu~:lectr 

r .. 1didti(J(o-rc:;1~t.1nt elcctroni1::; ~uuld be m..ide !j;implJ' 
bi' pluci(hj the t:lei:tronic:.; on dn 1n:;uldtin9 
5Ubstr(ste su<:h d~ qlds:;. And ttle cost of 
hiq!1 ef(i~ie11cy ~01,,, cell:; cuuld Le significdntly 
rcdlJCcd: by rcu~ir1q the GJA~ 511L:;trJt~, only the 

lift off epit.1>.i,11 pvrti<m 1ic,,d he mdde dgdin. 
(Reprintt."1 with perm1s:;iun trom ~~t.:m_i!~<'!!~~J~~.c~9!: 
!r~t·~rut lc)~1~1~ ~.tt_J.t~:i11 .. , Mc.1y :JU'J. c~opyrigt:t 11)0<) bJ' 
~dhner:.; P1dil1::>hi11·j ('.,., IJc:. i'!.1111·:~ .. , II., TJ::iA) 
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L.Jser chips. •h!.·:~ ~r .. u.!;.r.:.t .j:.st.__.r:_!,_,;, ::•.T -·: 

in.:rc.ise the SI.:ct:.j v~ ..:!.~t.1 c,:rr.mut1!•:.tt i·-·:.:.:. : :· : .. _· 
hundrc,i t imcs • .. '.-.,)m~ .. Ht..>·J t.::. .. -i..!rr~nt tc.._·hrL ... l._,,;i· ... 
will b.e imp0rt3nt to the ,j.ev.e!0pment or ,,.,.,, 
<J~nerat1ons of su~er1._·0mp:;ters. Scientists. 
concerned about qro•in-J J.Jpa.nese c.:-c·mpctiti ... i:. i:. 

!ield, are seeking tormJtion of a U.S t..·1)ns.)rt!.u::-. 

develop opto·.el.:ctronic !Cs. (E>tr.1cted t: .:-:: 
Ne·• York Tim.:s, 13 H_.y 1969) 

Electr0n1~s c0mp3n1cs could socn ir1.;r~=~~· ::.~ 
numLer oi c0r.1r.-oncnts un a .::hip fr0m mi 11 i1Jns :.. _, 
b1lliOki, thdr.:~~ to a res~.lrchcr in tht.: US .. .;~ 
d\: th~ Universit'f wt Tt:A.;iS in Aust iri h.is ,ic·:....-l ~; t...·: 
new pr0cess that ~n~bl-:-z silicon c.:-rysta!~ t. 

much 101Jer t~mper..tturcs. Th~s~ crystals L .. r;t..· :..:-·-·: 

dPfects than ordinary silicon crystals. 

The activt? p.irt of d silicun chip i:> t..;:.:.~.-~: 
single cry~~dl 0! silicon. Norm~lly, !dct~=:~~ ~ 
these crystals by ht:Jt ing a sub:;;trdtc- to )rJC1 ·:~ : L 

the presence cf a gas called silane. Wh~n the 1~0 
comes into contact with the hc>t substrat.:, it re.•···~ 
with it to form a layer of si!icon. In time, th:o 
proc~ss builds up a single crystal 0f siiiccn. 

Although m«nufdcturers take gr~at Cdre t" 
ensure that the crystal is fret: of defects and 
impurities, some inevitably arise due to the hit 
temperature of the r.:action. 

These defects pvsc few proble:n:; in to,j.,:,·· s 
chips, b·1t they are holding ba·:k the develop<'" ·nt .,. 
the next generation of electronic devices. 
Researchers cldim th..-tt these devices will be ordt.:r:; 
of m«gnitude f.1ster th,.1n tho:;c availdblc to•j,,y, 
because il will be po::.siLl~ to p.1ck mJny m.Jrc 
component:; onto " dllp. 

Td:;h'::.; lc··h111,tue L·ri,,blt.::, :..irHJlt• ~:ry~t~d_, •;f 

5ilii;on to gro1J ,st 300'\~. He d(JC:. thi::.o t>'r' 

supplyin<J the c:ictr.- t!lll·C1J':r' f<JI the red1.'.'t i~)r1 t r.,r. 
dlternat iny elcr.:lr1Jmdqnet ii· t it:ld. 

T .. t:.h e..:i;1te:.; dl•Jm.J 1Jf .1n inert (jd::.t, df!J":,, t: 

'ddt.:in<J lht.•m 111 111 ell'•'.t r"m·•·J11•.·t Ir. t it.•ld. '!'L·· 
dlom:; then f1>rm ,10 en1:r•Jt..:'t 1(· f1l..t~ni.1 ,,f t!l1:,· 1 • .:, , 1: 

1011:;, wh11:h 1n t11r1. p,1:1:. th1:1r ,_.n1·r·r,· 1)11 1 't.•· 
:.>iJ.111•: 'Jl'.1, 'Wt\11·h j•!" ,'JJ.io•' 't,1•;r. With ff\,••·:.•·: j

1 
f.,r,l1 ;,;r,.,1,. 1:r·,:~t,tl:, 1t J+ 

.1 Pli".I r ,., I I;. ~J .. "" : ;. ; , , t : , 1 

(Th; t 1: ·' 

't#f•1•k l ·,· I I•·~· l I•',,,/ :, r l • l I< •f • 1:., 

.:.. .r1 •. ·, 
!11. ,; •. J"/) 

Mi t t·:J,. 'I I' !· ·"· l' ! I ! ; 

WI t t1 ,1 li••r l'f•, j,:1,. I l•1:1 f °ii••' :.1 f'·•·1!1l.; 11·•' I!. 1' 

1·· 111'/•·r' I I jt1t 1: ·1·,1 111·: r I• ;f ·,· ·ti1,• !1 
, I ,., .. 1 ill ft•·' <lt•f1 11 ·,· 

1 l, / 1:11' : . 1r1 i, . • 1•, • Tt\•' . t. l i, 11 t-. .1 I .111 i I•~ 1 ;,r, 



t.~l~l..·t rv,1cs ..llt .. tL,,.ht.~d tv thit..• l'-'·-· s :..:it:s ,\! t!iit..• lu~1 .; 

tlli.:-k membrane. whi ..... ·h ..:..ln lie m.1Jt.! •·ith tLt\'11. ,_,z 

purphrrin. The mcmbrJnes .. trc m .. tdt..• tiz· .t.Jdtul] .J:l.._·
1
·! 

'"-·h..si11s tu tlavoddxin vr Ly tept.11_·i111..J t~h.~ ttJn 11 

t.:i'luchromto? C with ruth~nium .. uh.1 tht.•n .: L1iihJ tht..• 
.l!kyl chair:s. (1':xtrdcted frnm :0.1!:!'!.c'."~IT·l_~·,1~:;. 
4 Ma~· 1989) 

The very lonq instruction •~·rJ (-:Lrili) 

techniqu~, d torm of parall~l pro1....·e:.;~1r:.J, 1·.t;~ .tlkt.• 

computer speeds signific.intl;-. Th., P'·-"-"-'"" ;n•:.;t,·,-s 
simultaneous execution ot \.",,u.vus iostructiun:.; 

compared to older techniques th.H bre.tk dol.in .1 

computation into its most element..11 p.uts .lrh.I then 
do each part consecutively. It a pr•}t:.!em tv•>k .:-iyht 
steps under th" old system, it m.ly take only t.,u1 
steps and halt the time under VLIW, which Cdlls tor 
software programs tc be changed su thdt sever"! 
processors can bt. put to work. Among the VLIW 
pioneers is Multiflow Computer (Branford, CT), d 
firm that has combined hardware and their compiler 
software to allow the issuance and computdtion of up 
to 28 instructions simultaneously. Another 
participant in the VLIW field is H. T. Kung, leader 
of a research group at Carnegie Mellon University. 
The grou~ has developed Warp, a parallel VLIW 
computer, which is teing sold by Genera)_ Electric. 
A second-generatior. version, iWarp, is under 
development with Intel; Intel's new i~60 
microprocessor hds some VLIW characteristics. 
(Extracted from New York Times, 31 May 1989) 

"Hot electron" bipolar transistors d.eveloped 

AT&T Bell Laber a tor ies has develop.:d "n0t 
electron• bipolar transistors, which operate live 
times faster than conventional transistors. The 
underlying physics for the device were patent.ed 
(US 4,&29,343) for Bell Laboratories by 
A.F.J. Levi. Unlike recently developed hot electron 
transistors that require temperatures of arou11d 
-200°C, the new device orerates at ruom 
temperature. Hot (ballistic) electron" sp,;,ed 
through a transistor in a straight line, compdred to 
current transistors that pass electrons in a <dndom, 
erratic path. The ne•• devices O?erate at 
frequencies of up to 165 gigahertz, or 165 billion 
on-off cycles per second. The indium/gallium 
arsenide-layered transistors are pdving the way for 
a breakthrough in communications technology that 
r.ould allow the speed of data transmission to redch 
1 trillion bits per second by 2000, when compdred tu 
1.7 billion bits per second on the fastest lin"s 
currently operating. (Extracted from New Yo1k 
Times, 13 May 1989) 

J 

frototype transistor 

The University of lloustt>n's Te;cas Center fur 
Superconductivity hds developed d hinh temperdture 
superconducting magnetic-field effect trdnsistor, 
which should be faster dnd more efficient tt1"n 
presently used transistors. The prototyp.., device i5 
ilbout 500 times ldrger thJn the tin.sl t?nvi~i,,nc·d 
chq,, which should be 10 mi4:rori:; 1;r lc:,J io ~1Lt..·. 

(t::•t r<1clt•d from A\li"t ion W•·ekl1. '.> Jtrr .. · 19~'1) 

i~L·:;c.1~chcrJ Jt IHM ·IIt.' 1111w i:l 1 1:..L.' t ..... rr1.1k1111 

dt:tcc:tur5 bc-t51-1d (jrJ hi1Jh ll~mp._.r<tt.Utt• 510pt·I1."qJ1,lll• t•.r 

tr)r me1s:.au irHJ minute ffid<Jnet i1· f 1t.'ld_,. 'l'ht•:if: 

dt!'J11·P'..i, know11 rlS ~;quid:; (~iup1•r1·u11.J11··t ill(J (J11.111t 11111 

Interfcrcn1_·e DL'l/l1:e:;), 1;<111 nu:,1:;11rt· m.t-jrt••t I•" t l··l·I, 
dJ :..r·,11 l d:; <Hit! bill 1urit h th.1t of tt"• E,tr I Ii. 
S1:1t•uti:;t::; 1_'rtn 11~•.• them ti> de:;l<Jll rT1,lfJl1t•t••r'1"!1•r J 

~l'llS1l 1Ve CUC11J1Jh to me,1:;11rt__• the rhd•}llL'l l•" I it•l•I •ll'J• 

r)tf t,y thL' br'11fl c1nd h1:r1rt. 
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kU<-Jt..\r K~~,-h 0t IBM'~ Ct:"St..•.uch C(l't't re in Yurkt,__.w,;•1 
Hit..•;yhts, N._.._. Yvrk, .lnr11...1uu..:-~d the d~vclupmi:nt ur .. t 

.Sqlti....1 m~td~ tt•)m J hilJh-t~mp(l'r..ttUrt!' ::iU(Jt!fCvn•it1._·t0t 

whic...·h WLHk::i d .. Fl kclo....•in. Thi:; me~-tns tt:c dt..•~:ic·t..• 

Cl.lulLi be kept cuol with 11quid nitrvgcn, Jrh.i W1..Jul...J 
neeJ t..ir less in~ul.ition than usudl, mdkinq it less 
bulkj•. 'fh~ dcvt..·lopmcnl sh~JulJ t:ndl>l~ scit.•nt ists t,-1 
mi111a.tur i~-:- sensitiv~ m..ign~tomcters to tht? size ot ...t 

t ist. Doct·:>rs ·~0uld therefore, in the0r1·. c.trry out 
.i pre! imin..iry diagnosis of heart and brain disorJers 
in their surgeries, rather than send their patients 
int-> h.:ispitals. 

The magnetometers cdn also be used to detect 
the very small magnetic field of rocks caused when 
their molecules originally oriented themselves with 
the Earth's magnetic field, when the rock was still 
molten. Because the Earth's magnetic field has 
changed over the years, geologists can use Squids to 
date rock tormations. Scientists have developed 
Squids from high-temperature superconductors in the 
past, but the changes in magnetic field generated by 
the superconductor swamped the external signals that 
the Squids were trying to detect. This internal 
noise results from the thermal energy 0f the 
superconductor itself. 

Koch decided to use a family of relatively new 
superconductors based on thallium. He found that, 
although these materials are just as noisy as other 
high-temperature superconductors, they are much more 
sensitive to the external signals that they are 
supposed to detect. 

Koch has not managed to wrap his Squids in a 
coil which would carry signals from the outside 
world to the Squid itself. However, he says that 
thi~ is a simple manufacturin~ problem and claims he 
should be able to solve it by the end of the year. 
He says that he should have demonstrations of 
working Squids within two years. (This first 
appeared in New Scientist, London, 1 April 1989, the 
weekly review of science and technology) 

Ne'" material trips up supercor.duct inq theory 

Physicists claim to have found a new 
superconducting material whose behaviour confounds 
prevailing theories to explain superconductivity. 
Al:en Hermann of the University of Arkansas unveiled 
the results of early studies of the material at the 
annual meeting of the American Physical Society in 
St. Louis. 

The material, a blend of thallium, barium and 
cerium, probably conducts electricity by the 
transmission of electrons, whereas most 
superconducting materials discovered so far conduct 
through "holes• which represent the absence of 
electrons. Scientists recently discovered a few 
materials that rely or electrons to conduct charge, 
but none superconducts at such high temperatures dS 
llermdnn's (below 85 K). 

lie stressed that because his mdterial consists 
or d mixture of materials made up from the three 
(:1.Jt1Jt ituent:;, :;umc ot his observdtions mdy dri::;e 

! r.irn p.irts cd the mi;cture that do not su >erco11duct. 

Thl' rc1_· .. ·11t diJ1...:uVt!r)' of supercondu,_·t<>rs th.st 
rl'l;· 1 ·n t!lt.·i·t l<Jns to trdnstcr charqe (n lype 
:...11per1·\11Hluc:ldt:.,) J1!\Jml>teJ some reJcctichcrs to 

'l"''~t i,,n sume ut the thcor it.5 to e;cpldi!I hi<Jh 
t•_1rnpt•Tdture ::;u''".:r1;onduct 1v1ty. 

1: Herrr •. u111·~ m,1teri.-sl turn:o out t11 bt. ctn n typt• 
;,1q11•f1"1JJ1d1i1"t1.1I, tht..•ll it5 l1dfl5ili<Jfl ll'ffilH .. 'fdllJI'! 

(l>C'lqw wh11·h if J11percondu~·ts) i:; lo<J hiqh to ci(:.;ord 
with 1"q1JVP11ti(,f1.tl theol1£·s. All'>lhf!f <Jdrlity i:; lhrll 

:1nl•pl1_•ly, ll"rm,,nn':; m,1tefl.-!l f'.t)rl,riln~; rl prtft th,1t 



Jut:-:> n ... )t h-.tv~ .t l.1y1..•tt..•,i :>ttu ... :ttUt..·. It th1..• 

sup~rcunJu'-·tint.J p .. trt dt Hcrm .. 11111°:.> m111.ttu':-• 1s u t;·p~· 
super conduL·t i nq, t lwn "th<" the.'' ies '"t 11 h.n·e tu <J· • 
b.i'-'"'k tu [ i r::;t b..t~c .. , ::i..t}"::i Ht.•rrn .. tnn_ (Thi:, t 1 r st 

.l(Jpt!'.Jr~J in ~~~ ~':..·!~~~!__~-~~. L1.)ti. .. hH., l April 19ti~l, tht: 

weekly '"view ot s,:ien<.:t: .111d t..-, ~nvl•."JY) 

llell..:ore, Nipµv11 i::l.:clr ic (Nt::C) Jnd Hut<Jels 
University have joint l ')' J..,pos it eJ sup..,r ..:0nduct i n'.I 
thin ~ilms on silicon with '-·riti'-"Jl curr~nt 
densities three hundred 'imes higher th,rn those 
previously obtained. Critical current is the 
111Jximum current that can be carried by a 
superconductor before it loses its supercondu..:ting 
properties. Be1lcore claims that the new materials 
have a critical current density of 
60,000 amper•!S/cm2 at 77 K. The research could 
have a major impact on the development of high-speed 
electronic devices, including computers. It has 
been difficult to deposit high-temperature 
superconducting thin films on silicon, since the 
materials undergo chemical reactions. Orienting the 
thin films properly on the silicon substrate has 
also been a problem. Nippon Electric develop2d a 
buffer layer that was placed between the silicon and 
high-temperature superconductor. It also supplied 
silicon wafers coated wit~ thin layers of barium 
titanate and magnesium aluminate. Thin films of 
yttrium-barium-copper oxide were then deposited on 
the silicon wafer via pulsed-laser ceposition by 
Bellcore and Rutgers University researchers. 
(Extracted from Chemical Week, 19 April 1989) 

First electrical generator using superconducting 
material 

Northern Engineering Industries (Newcastle, UK) 
has built the world's first electrical generator 
using superconducting material discovered in early 
1986 by International Business Machines scientists. 
The experimental generator was developed by UK 
researchers at the power engineering concern and 
Imperial Chemicals Industries, and tested at the 
University of Bath It contains a 15 ft. coil made 
by ICl using the n~w superconducting materials that 
conduct electricity without normal materials' 
energy-wasting resistance. The generator is the 
first successful use of such a material in a power 
engineering application, according to T. Appleton, 
technical director and head of the superconducting 
research team, Northern Engineering. The company, 
which supplies parts for power stations, believes 
that the generator can be developed cummercially. 
(Extracted from Wall Street Journdl, 30 Hay 1989) 

New superconducting mJteridls mJy not be able to 
carry large electrical currents 

New superconducting materials may never be dble 
to carry large electrical currents. Researchers at 
AT•T Bell Laboratories and at IBM's Thomas J. Watson 
Research Center say thdt mdgnetic flu~ lines that 
penetrate the superconductors become distorted and 
produce re:;istance to current. Hf)st large sL·,11e 
.sppl ic:at ions thJt hdve Leen prupq::.ed !\)f 

superconductors (eru.l'r9y 5t1>rd(Jt.·, powt..>r 1. i11c 
tr..1nsturmer.s, mt..•ri1c,tl in .• t•Jlll•J l'•f'JqJment, etc:.) would 
iH<h.iui:t., or re~juirt..· ],H<Jt.• m,1,Jnt•l I•' t l•:l.1-;, b\Jt 
furthttr invcstmt.•nt 1n ~upeI1"1J11d111:t1)f::i ,·,1uld ht..• 
dl5Cl)\JCJCJCd hy the HC'J Cl•pur t~... f\ (eWI :,p1•1·1.1l t'Zc•I 

dppl icctt iun:. ot 5uper1·,>n1iu1·tor :. n1,1y· .Jt 111 ht• 
dttvelopcd, ht)Wcvcr, 1n,·lu.tin~J m1l1t,sry ,t11°I n.,·d11~-.1l 
device5. ~lh.:h cq:uipmPllt WuUl·f lit' Vt!CJ' t..'APL'H.ilVf..', 

,u111 W<>Uld riot likely <J•.'fh·r.ttP .1 'Jl'ry 1.trqe m.trkef. 

Tt1l1 new ~upt.•11:.1ndu1·t1>I:• .1p(1.1rt•11tl'i h.tVt_• 

m.1,Jru?ttc lJt1ndlt.1 .:;. <Jf p.ut11·1~·;, th.1r tt!m.1111 ri1J1dly 
fi><l!d ._tt low lt..•mper.tl11rt•:,, .1pp.1rl·nll·-.; .1llow1n•J 
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t.•l._.'-·tc i'-"llj l1..' !i.,.;.; •tt~> .Jt t\::..!$l .. t:k·~·. 11 •• _·r.t.!.lSlll•J 

lht!' t t:mpt•t ~tl ur. .._. i ~·;· ... Hi...1 .1 tr ..tns 1 t ivu l""·J int vt 

in'--·r ...... t:ilu..J th,• r. .• ! ;::'-•ti._· ! Lt.•ld .i1:>rll~·tS tht.• 

.. trt.u••Jt..·mt..·nt •• r Lu.: .. !lt..•:.;. ;...tth .. •l:•Jh th1:> li''1t.: ~-·! 

.. c1eep• ,ll_.1.._·t..:.rs t:; :;t~tn.i.1:.i lt.H• tt..•rr.pt.•.LllL.:.rc 

:>up11.>r'---·n11iu,:~·)r:;. ~~lt"'i .trt..~ .. 1l>lt! td m .. tint~tin their 
$l tlh·turt . .' Wt.·~ l t·t.··tl·Jh l·• .. ·unt ir•Ut! .. ts 
:iU(lt..' r ,_., ni...tu._· t •H :.. _ t·~Jt t t1,_• .tt r .t.nyt..·m~n t 1Jt t ht.6 Iit..'W 

l..~\.)m(h'Hll&d:i !S ·'-Pi~.!:t:nt ir· t:.1..;hl~· SU:i-L"t.•pt iLlt.• td 

disl')'--:.1ti 01 n t • ., •. _·;.it:L·ut .1: m .. tqnt.:'tic ti~ld. E•.:t.•11 

W. F. n~ . .1;·lt..· ,if 1\i:.t.·~ il·.1u :.:-....:.,1t!'fl"J11ductor (L.imbr id~~. 
HA) ::,.tz·s tt~.1t ,tt"~·~·~,1pmt.•:it .>f sumcthirhJ l ikt-
supt.•rL·uu,fli._·t in11 •l!"t· wi i. l t..tkt> m..tn}• y~..t=-s. In 

dt..,Jit ltl11 t..._1 tht.· t•=\_•lilt.•n. 1:: t luA c-rt!t:p is the? 

l.>rittlene:-i:: •Jt :..Ut·eti_-,H,.iu.·tv.~::; .J.rh .. l th~ir tenJcnc;· tv 
dbS\..'Cb VA't'Yt:U .t:i.i W.iter .- rum tht..."' dir. 

•:ouductus (S.,uu;·v.'1.-, CAI hoµes to develop 
supeh.:ondu'-·t,>r :> r .. r use 1n super conduct in9 quantum 
inteiterenc" d••vict>s (S()UilJs), which are used to 
detect minutt> dldll<J-'S in electro111Jgnetic fields. 
SQUIDS might be ust>J in medsuring brain activity or 
in detecting subrr.,Hines or missiles. Even when 
technical pr0blem~ tor making ht<Jh-temperature 
SQUIDs ar.- .iver.:,.::-,._,, th..-y will cost something like 
$1,000 per squdre tnch. (l:::~trdcted from New York 
!,imes, 6 Juut.> l'lti'J) 

Hese.tr.:liers .11 .ld(-."· hJv'-' developed a cechnique 
which gives them ~ Jirect view of mdgnetic lines of 
force pd~s:ri.J thr.Jtl<Jh d ~u1i.:r~·onductor. The 
technique enables rt.>searchers to see individual 
unit:; of the mJqr;,,ti.:: li:;"s of flux, known as 
fluxoid quantd, passing in and out of the 
superconductor. 

The te.:im, W•)<K tng t-:.r the company Hitachi, 
produced the imdge by m.ik ing a hologram of a thin 
film of superconduct0r which they bathed in beams of 
electrons. The apparatus, in which liquid helium 
cools a thin film of metallic superconductor to 
2.5 kelvin, has a resolution of 2 nanometrfs. The 
result, Hitdchi Sd/S, i~ a direct image of 
individual tlu~oid qudnta as they enter the thin 
film. 

The researchers admit that the image itself is 
not particuldrly e~citing. But they say that a 
reliable way of observing fluxoid quanta directly 
mJy lead to a better unders~dnding of the way 
magnetic fields behave around superconductors. In 
turn, this may lead to the development of 
superconducting m.:il~ridls <.:dpdble of handling large 
currents - .rn importdnt 1 imit on today's 
superconductors. (This C 1 rst dppeared in ~ 
Scien_!J,;~. London, 24 Jun,• 1989, the weekly review 
of science and technology) 

IBM h.1~ d..:vt.•l»pt.-d wh.it 1 t Sdy=;. is the fastest 
--Hbit dyn.1m1,· m._ . .,..,.., d1q, .-ver .1t its manufacturing 

fdc.1 ity in Y.1~11, Lqun. The e;.;pcr imental chip is 
two lo thrt:t.' f ime_ t.1:;te~ th.in e:.ci5t inq 1 Moit 
,·hip::;. Jt rt.•t t l•_·· .•. :, .. 1w : ot 1)! 111furm .. 1t ion 1n unlJ' 
~: n:; .and •"ll1 ,,, .. -:-.;-.... 11t1· ~:~1· t.•1u1v.,lent of 
lOU (>•l'Jt•:; 1 1! t-11)t •• -:. ., •.•• ·• ! t·1,j••wr1ltt..•n ttt;(t. Tht..• 
'h i11 w,1:; .1.·n 1, .. _.,. 

0Aitlt.• ~;,_.1n1···i11·fl1.·r 

Tc1·h11 ~ • ·.1 I i\j 'i' 1 1° ·.i • 

(I·::... r r ,11 · t t.'· I t t. •rt, 

•. ·' .1 r ••.. _. r·. •ifl(· l l•mt.•11t .. 1 r i' Het .1 l 

( 'M,,.·, "''·th i.f !h.'Vt..1 l<J(>t!d ,tt fUH':. 
r .. l.i~ .i.1! 'i 111 T.t'.".iU. 

>f HI Ir : , ._,.:., f ! , f, '> .JU Ut.• 1 •) t) r) ) 

:;., t.1r i1"'"" :·r 1.i.j .~•·r ·ti1p h.1:1 bt.•tJn tht.• onl7• 
in11·r.1511•11·•·:.·, ,, '·'· 1111r,.,,., :.,it•··•r i1·,1lly dt.•:..i\J11c<1 
l1> ht.• 5lf,q'i·•··t 1. ,. rt1•·r i:, l.tr•1•· 1111niLer::; ti) n1,1kt! 

Jh»W,_•r f 11 l ,, .. r .1 I I 1· I ; I 1 · ., •••• j, J • •1T15111t •.'(::;. 



hut ,·,.11t'.i•t..·t:. t 1.._.u m...t~· L ... · .. ~·:i th'-· h .. n i ~·-'u. u:.; .·t: qi 
':Jl..1ut lut"-·l i~ W'--•tklli..J vu J (•[•:'-·..,.:.o:sv1 c..illt:d :.R •. up 
th..tt lth." .. HP'-.H..tt11.•::; m .. trl)" Tt..trt:;putC"I: like ft..•J:tUrt..•:>. 
Thi:i ts hcinLJ dt.•vclupt.•J un·1t.•: .. 1 '-"1)nt r.h.:l f·H lht..• lt~ 

Gvv-..•1nmt..•nt •::; lit..•tt..•n:.;t..• A. .. iv.tn..._·'-~.! ht.."::it..•..tr~·h Pt .. >jt:•_·t~ 

Aq..-w.·:· ( llAHl'A) . 

:.ium"-" r,.i iW.lrps will tvrm tht.• ht..·.trt ._,t c.11. .. ·h .. ,t 
t b1 '-"'-" p.u ..i l lcl pr<A:cs::; i nq cvmput t:t::;. wh it.:h Int t: l l:.. 

build 1 n•J ..t: :i p ... H t of th~ lJAhPA \.:ont r .. tt .. ·t t ur dt..• l i Vt..· r l" 
in th..- m1dd1..- of 1990. 

P"nns):l v.tn i.t • s Cdrneq j., M"l lon Uni v"r sit y .tnJ 
Intel have joined forces to d.,v.,lop iWarp, which 
they J.,scribe as dn .irchit.,cture for ,;ci.,ntific 
cumputing and high-speed signdl and illld'l" 
proc.,ssing. The work has ~ .. ~•ved out o:>f an ., .. ,1,.,, 
project called Warp, a prog1a~ _., systolic array 
d"signed by Carnegie Mellon and built by G.,n.,rdl 
Electric of the US. The Warp name comes from th" 
faster-than-light speeds of the Enterprise in TV's 
Star Trek. 

Although the three DARPA machines will feature 
64 processors, the iWarp architecture is desisned to 
build computers with up to 1,024. Each processing 
cell consists cf a custom iWarp chip hooked to locdl 
memory chips. 

An iW3rp processor chip contains some 
600,000 transistors and is clocked at 20 MHz. It 
sports a floating ooint processor, an inteqer 
processor and an on-chip CQmlllunications proces,;or. 

Each chip can talk to its neighbours on equal 
terms (peer-to-peer) rather than the more typical 
111aster-slave set-u? needed for harnessing 
conventional microprocessors together. It is this 
peer-to-peer communications ability that makes iWarp 
suitable for parallel p·ocessing and gives the chip 
its Transputer-like properties. 

Each chip has four input ports and four output 
ports designed so that the output pert of one chip 
can be physically connecte1 to the input port of 
another. Each port can cope with data rates as high 
as 40 Hbytes per second allowing the chip as a whole 
to deal with peak rates of •JP to l2C Hbytes per 
second. 

The floating point unit is capable of adding 
and multiplication. It can handle some 20 million 
flodting point operations per second (HFLOPS) with 
single precision (32-bit) numbers or IO MFLOPS of 
double preci,;ion (64-bit) arithmetic. The integer 
unit delivers some 20 million instructions per 
second. 

./ 

The big difference between iWarp and the 
Transputer is that the Transputer has on-board 
memory while t!'le iWarp depends on local SRAH chips. 

Computers built from iWarp chips will run 
programs written in everyday languages such as •c• 
dnd Fortran like a conventional m11ltiprr.>eess1n<J 
computer. But to e~ploit tht' re,11 power of p.u .. l lt·l 
'>ro•'t_•:,a:;1n1J, 5pcc·ictl pctrdl lt.1ol prorJr<1m tJCnl•rctturJ hdVt: 

t,, ... u d1!Vt.•lo5u•'1 for !iCicnt it i,· .u1.t im.l<J•! pro1·c:;:.i 1rJ 
.1ppi 11',tl 101\:0. 

1·,.;,"I' 1·h1p:; 1·,,n ht! h•Hit.:••d t111Jt!fht•1 In .1 1111rr.t1t•r 

of w.1;''j. Tht• :;1mplt!::1ot mcth<"1 1:;. to ,.,>fHlf!<"l 1tu~m t_•n.t 
t., 1 •11· I 111 ,, r 111°1. 

1·,..,11p:. 1·.111 .tl:..1> tit..• 1·nrif 11J1111•d 1nt1J 

tw" dlm•.•n:1111ntl rtrr,t'J"5. Thl· thr1•f• IJAl~i'A p1ufnltt11•·; 

WI} I tP,lf\lff• t,4 JW,1rp l>f<"H~f_,:;~;,)f~ 1tff,UHJPd Ill rlfl 

I. 

t..·l9ht t·;· 11._•:. .. ;ht t.•::u:.. .. ui.1;· •·ttt;. .. 1 t'~·t.sl ut J~ Mt .. ·,·t-..·. 
..._,r !,;H.A.~t :.,11.:tVUhJ J~ l.L') M:L;·tt.·:.. ·J= ~ ... _· .. tl mt..•m.._,rz· t.. .... I 
t.".h"h <..•! tht..• p:u.- .... ·~!,i•_•t:... 

t;t tv l.') Ht•;-tt..":.> : r.: •• .-rr .. .:·1 .· .. u. lH.: .tlt .. i....·Lt.·\l t., 

t..· .. 11.:h 1ft..1: p .._·t: i l i 11 t ht: :.... . .;:..i•A m .. t.·h i. u,::>. H,lw'l.··.-t.."r • 

... .- .. 1~_-h i•i .. 1r1-· (lf'"-·t..·..,,i.:..1.H .. ~.u •. t·!.!:t..·:,:..~ t!p l•.1 b.; HbJ·t-..·;,, .. : 

l."- .. ll rr.t..•lT'lvt'i• ~., ~ht..·tt..· :·; (.lt..•ut'"i .it :it_·op-...· t~) c:..:pl1.t'. 
shr inklthJ rr.c•n. :;· 1·hi(1 t._-,·h:1 .~ ... r,·. 

The m. ·:.>t P• ·•t..·l tu l ~ ·'·•: t· . ·,_,r::•t•.Jt er 1:>U:i$ i t>l t."' '-·-t:i 

ht..· Lu1lt tcvm l,u:!..i pr·A·t...·:..:;·•::> .. 1rr...1utj.:J in ..s 32 L:; 
J2 .arr..s.y ot l.O.:.~ p.r:~: ... ·t..·:.i:>"r:;i. .t:1·i •:.tn dt!liver ..t 

st..tqljt. .. ri11q 20,.iijlJ HE-'L0l'~ .. (~-i~;:.:c: ~!t..·C~!_vn_!_~·~ 

~'O~!Y• 3 H.11 I?~')) 

111 • llARIU!:I' TllKNDS AND COMPANY N1!WS 

US gcill ium drsenide (G.tAs) s"m1co!ldu•:tor sales 
are predicted at $1.9 billion Ly 1992, a four-fold 
increase of present sdles, •C~ording lo Frost ' 
Sullivan. Th" ,., .. sun is thdl th" utilization of 
GaAs "'ill bec0me more ""'t"nsiv.,ly used in such 
non-military arcdS ciS lo.i;c chips and 
optoelectronics. ilOW<!Vt:r, milit.Hy uses vill still 
make up dlmost h.:11! the G.1As mdck.,t i1 1992 because 
of enhanced utilizdtion uf m1ccowdv" and mm-wave 
devices foe electronic wartdr" dud rcidar systems 
along with the l.rnnching of GdAs logic chips in an 
el(tensiv~ equi!J111ent rang.,. (E;;tcdcted from Machin" 
Design, 25 Mciy 1989) 

Europ~dn_~~~l_!_on_l.!!_~urld semiconductor mdrket 

The dir.,cto• of DdLsc1u.,st 's European c0111ponents 
group, Jim Beveridge, is in a nretty good position 
to judge the semiconductor SC<!ne, and he believes 
that Europe stands a govd chance in its bid to 
become a semiconductor super!)Ower. 

"The major Europecin groups - SGS-Thomson 
Microelectronics {ST), Philips and Siemens - look 
very much like any Japanese multinational. And with 
the EEC's populatiou of 323 million, it is a larger 
market than the US or Jdpdn, • he said. 

ST's pre-taA profits last year were 
$2.2 million on world-wide semiconductor sales of 
SI ,085 mill ion. The co1npany managed world-wide 
growth of 2b.3 p..-r cent, with .. teqional split of 
39.9 p"r cent in the US, 33.3 p"r cent in Japan, 
21 P"' cent 111 ~:urop._., d11J 2'1. J per cent in the rest 
of the W•.>rld. 

Ph1l1p:i j(>lflt•d th1_• b1lliuu dolldr r:luh ldst 
y"ar, with Sdl"s ot $1.U02 billion. Only 
15 companies, out ol 240 t 1 rms wor Id-wide, h.1ve 
Sdles e:.:1:ee1iin<J l bi 11 l•lfL And compdnies in the top 
t"n d•.-.:ountcd !or over '>0 1>•·< 1:..-nt of th" total 
mdrk..t la:;t yt•.ir. 

Th•• ,·,,,rnpleA1f 11·:.. ,,~ th•· IJfr•dli•'f ml:< .snd thl' 

•·:01·.1 l .1! I lllJ 1"<)'..t l)f 1l1•'Jt• I·,,\ I r1·; tfl•l m.1111Jf ••• ·t Ill 1111J 

lt•.t·lln•J ···1·; pr 0 1·f11,·t:; 1·. >111-i '" m.1k1· If ·i1ft11·11~' 
[!d f''..'1•n t f11· l.tr·p·:;I lit >.I J ~· l',•··I '..emH"•1lhhJ•'f11[ 

:;11ppl I'' r ·; f •) 'J• 1 ~ t .I l • >!.•'. 

;, . th•· ·, ,·,' ,f • ·.q1; r i 1,·;1· . r 11u•11! ,., •Ill 111•11··, 

t,, 11·,,·, p.trl.1··q,.1! 1•111 In ti.1:~ ~· ul.1r 1'•>rT'lm•1d1t·7· 

psi»d11i·r: .. 1n.t hl·Jh n11rq11i l11 .. 1n•"•:···-, :.111·h .1·. 

A:; If·~. ""l I I tit• n1< 1 r ,. 'I 1 f r I' ·1, I t f • :.11111 ,, , ' ( , ·;,11·; 

11,tt rt'{ II•' ·~ t • 



A m....a 1~ •t t .. .-.t~· :. r, : ~ t:: · 
h .. ·'-"t!'L....>1nn.._•nt l.ttt-:.:.. .tit..·~·"'·,· •• :.~;. l : ... : t_•.1· ... l :1 : : :· 

h .. ·1• ... •rhi 1..H\ t ttt!i.·h .. tn·i .. tr:t.·I ; : ~ "''"··n::,;~ 

.. ill '--·unt1nlh..· t,• :..tr"'·:..~·".:\!• t._-,·tt: .. ·l· ;·
1
· 

·1c..•t .t l Jt."'iX):i l t l .... 'n. 

Ir~ spitt..• vt th ... ·ir f:t :"'·: t1 .. ; -it·::.!::!· .. ··~·mE• .. u:tt.·'.· 

•ill h.lvc tv h..lVt."" th ... qr r..•t.•t !?l t·· t~l w .. r :.i·; it th._··i 

.ntt.'"'nd to be m.J.)""•.i: :iUi: t: it..•r:;. t· .ht· -! .. 1t.t t1r ... ·t.·:..>s1::•! 

...trk~t.. Th~ Hit .. h:hi '':'I .hJtt.•t.:r.-.• _·t~~ :;~.·; Jt·:~t -; .•::.• -...t'z' 
·i ...,~ting this ..:h..tl 1 ... "-J•'· 

The Europe-~n C-;mrn::;:> i .. u _, ... -"'i•: :.· ~ t11_· :ir:r .. ·: t .ui.: ... · 
1f h.ivinq ..t st..t.kc in tht..• .. :.•rL .. •Hr.t.•: t..•i.t.-.:tr .. n1°.-:; 

•Usiness throu9h d"v~lopm.,nt ,_,: h•·Jh ol,•r in11 '''" 
~elevision (HDTV). And D.ll..t.JU<'St rr.,,1i..:ts th.tt th,• 
:-:uropean Coanission, sup1x.""t t ... •.J hj· 1 ...... .-.tl r ....... -... •1v~r 
.n.inufacture"s· wi 11 spurn .1J"I'' ''-'" ,·t J.JIJ .. ln • s 
'fultiple Sub-Nyquist SJmpl in•J r:r"·~hn<J (MUSI::) 
;tandard in favou~ ot the Eur0p .... rn High ~t in1t iun 
'tultiple Analoque Compvnent (HD-AAC) tr..tnsm1ssi011 
:;tandard. 

Europe•s HD-HA.: trdnsmissi..:011 :il.JnJ.JrJ will l.J<j 
~ ive years behind .Jap.in•s l'iUSE. s..t~·s D.itJquest. lt 
Jill be preceded by a nulllb.?r 0t intermediat~ MAC 
receivers. before it f ind!ly r~ .. tt..:h.:s consumers in 
~he 111id-1990s. 

Overall, Dataquest paints .i positive picture ot 
t:urope•s consu111er electronics business. It is nuw 
Jenerally accepted that .in inw.ird luoki"g approach 
·Jould be fatal for the European chip industry. AnJ 
'ollaborative ventures, like .JESSI, luok like 
:arrying this initiative forward. 

The decision by the EC to ..:Jll t0r w.irer 
tabrication in Europe in ord"r to quality dcvi..:e~ .JS 
:: .. ropean is expected to increase th" 1··1mber o!' w..tter 
fabrications being built in there. r .viously parts 
.>nly had to be asselllbh I and p.t.:kage. in Europe in 
vrder to avoid the 14 per c"nt import l..tlitt. 

Europe is expected to see an in..:r<.'..ts111<J ..tmuunt 
>f activity on the part of .JESSI in the ""'nths 
thead. There will also be an attempt lo seek 
:ecipr.:>eity with the American mi.;roel.,ctronics 
initiative, Sematech. All in all, th~ prospects for 
•he European semiconductor industry are lookin9 
·1ood. (Source: Electronics Weekly. 19 April 1989) 

Corporate networking 

Computer 11\dnufa.:turers dre inle<Jr.it ln•J their 
;>rocessors with PBXs to link voic.:c lralt1c anJ d.it.s 
en what is becoming the next wav" of .:uq.><.Hdle 
1etwork~ng. Recently, IBM. ATt.T. w.rn<J dnol r11-~· 

introduced new interfaces to hook their dat.• 
µrocessing hardware and applications with their 
1oice coanunications equipment. The idea is to 
improve telemarketing and custome1 servi.;e 
1ppl icat ions in banking, i •1sur a nee and consumer 
1oods. IBM introduced Cd;!Path, whi..-h h.x.ks ere:; 
1pglications on 370 ma1ntra....,s with voi.:e :;witchiii-J 
1bilities ot the Rolm 97~0 l'IJX. AT•T h,1:; J~·velo1"·,I 
htrdwdre ctnd soflwttrt? th,tl t?X1_·h.1n•Jt•:, 1nLHm.1t in11 

·~lWt!eO ho=;,t computers ctlld it:. :;,-'."-.rt.•mJ ,.) ,,u.t U'l, 

111d tht!' l>t.•f inity 1·nx:;. Tht.· ,·,,mp.1n•r .11:.·1 h.1· •. 1n t,;ii?~ 

.hi1·h l>lOV&dt!:• (JIU! w,ty f'q;l\&n1J01"·'' lqn : r.11t •. 1 ,.h.,11\' 

int• to" 1:ompull."r. W.tll•J•:.. J11t•.·t··,,m :.111•:.J•ILuJ· 
t!Lt.t11tly 1.: 'ffdJcd thl." .1ut~,m.1t 1.· 1·.1~1 .f1'..ti it111f 1•·11 

•llhlhl l l l .~:,. 0- : l:;. 111( l"•fl ,If ,.,f )l\L; I Ht•:,;, t-;,.,, ·h,111•Jt'. 

11-'J' h,15 introdUt"t.•d lls ,·omp11lt•r lnt._•.p.ttt··I 

plt.-pth>ny, whit'h CoJUh~t'( =-· VAXt>: •. 111.t l'('.i.:. c I 1 •rTi 

iiort>'lt!fl\ Tt~lt.'1'0ftl, (f-::<( , ... ,.,Pd r l11rt. 1',•inp11r ,., ::·,· .t t'jll 

'"""';, I'> M.1y I '18')) 

r J 

!'-·•',.ti· !t . .! lt•·J .!:.! :.1£•· !_•'• •T. th1· ::., : .. ._,._.,. 

i'· :t.st.i.t.· ••'tr.i•1.1~ ... -t'.. tI•· i'" ·.;:n·; .t ~tr •. •!L·: 

,·::.1llen,1 .. t.•r .i.·:.i.:.t~'t' ,·,.r.:;_,;~tt·: ~ .. 1ra:t .. 11..·tur ... ·r~ . 

··=t~tl·!t· .. 1:i.t ! .. !t•t·•l1 .·.·mt.:t ... ·r:; .trt..· t••-·1r1 .. J lr1tr •.. : •. ·,-! 
with t.1$~t.·r i•r ..... -..... ~~~thJ :iE·•·t.··i:.,;. :.m1'r\..1· .. ·c..·,i .,.-id.._.. .... 
. ftsid.ty:i ... Uh! ur.t>r•_, .... ._ •• i ~-: !t."~ ._·.1.t ivu:;. D.it.t11u..-..;t. 

(!;.to J, :>it..•. 1..:A) ... t m...u kt.·t r ... -:.."'-.n .·h '-""\•mp .. tn;·. n.it. t.•:> 

th.tt d._•:;ktvp p ..... rs ... )n..il ~· ... \C'lt•1.Jtt.•r s.1lt..);:s rt.'.'prcscnt ... ·.f 
•)!J pt..•: .· ... ·nt ot th ... · c0mputt:r rh.JCkit:"t ln 1988, with 

p.,rt.1t\lt.•:> ..tnJ l..tpt'-lP~ j1...·1.·1.)t;nt in-} fur the b..tL1r.._·t.·. 
ll.l\.,t.IUt.":it .in..tlyst R. Ch..tr lt1...H1 s .. t;·s purt.;tl>l~s Wl l l 

••••• -\,ur.t tt>r 1~ .. 'l per c....--._•nt vt tht..• t.:vcnput~r m..trkt>t 
1r: l•J-.::. c·c'lnp..trt:J to dbvut 83 per .;.,nt tor desktop 
1...:vmputers. L..tplUl-J:i will ..t'--·...:vunt t-.>r l .. S p~r c~nt. 
Th<' •H<'"'th is substdnt i.il • ..:0;ap.ired to the over.ti I 
m..trk ... t, whi..:h is growin9 at .it.out 10 per cent per 

DJl.t'{U.,st e;;pects the port.Jbles m..tr:.et to grow 
by 17 per cent by 1992. Size is an obvious 
attra.;t1on. P0rtables le.ive 1DOre room on desks for 
other tools. But improved quality at a reasonable 
cost is also a selling point now, thanks to 
sur!.ice-111Uunt technology. lower heat radiation, 
sm..tller and 1110re rugged disk drives and flat-panel 
di spl.i~· technolO<Jy. While 1DOst laptops cannot 
a..:c~.He more than on~ add-in expansion card. 
larger ('Ort.ibl~s may feature additional expansion 
slots built in. On the other hand, Dataquest's 
Charlton noted that since some laptops and port.ibles 
have proprietary architectures. expansion cards that 
tunc·t ion in one m..t.:hine may not function in 
another. (Extr.i.:ted from PC Week, 29 May 1989) 

~ication m..tintenan.;e 

Increasingly. users .ire handling applications 
development themselves instead of using a central 
information system group (IS). However, they turn 
to IS groups for applications support. According to 
a poll, cvmp.inies will develop a spreadsheet into a 
d.itab.tse thdt becomes so iaiportant that an IS is 
asked to take over the d.ita base. A poll of 
~3 information service executives in New York. NY, 
shows that 27 per cent of them are having their IS 
departments take over application maintenance. 
Another 48 per cent felt that their firms would 
follow suit in three to five years. Some 
40 per cent are growing less dependent on IS 
dep.irtments on application development. SOllle 
60 per cent felt that will be the case in their 
companies in three to five years. r.bout 60 per cent 
indicated spendinq fo1 '· lt:velop&11ent tools is 
im:reasing. Budget SUi>l>V' l tor computer-assisted 
sottwdre engineering (CASE) is reported to be 
increasin':I. Systems are becoming more complex with 
round the clo•:k use and maintenance. Establishing " 
comp<1ny wide system requires .tnswers to questions of 
ownershi!J and control of data. (Extracted from 
Pl~ !'~~!<. 12 .June 1989) 

Hcv~nue:; of the infotmdt ibn technology St:L'ftH 

'"""I··; 11.2 p"r nmt to Sf,04.7 billion ir. 1988, 
.11·1·11r,finq t-..) lht.• '~nmpuler 'Uuslnt.·~s t:.qu1pmc11t 
M.11u1f,1,·tutt."f:.. A.:;~•·H·1,1( ion. t'l)mputt•r:;. .tnd I>( hr•t 

•·l1••'l f•>lli•" 11.tt,1 p1.~1·t,.0 '.;:;.1111J t ... 1u111mt•ot .-11'• 0 11unr1•,t r.,, 
~t11°i t 1ll1.in of ~hi:;, ,·.,mp.1r1.·d t<> Sll~ . .' h1ll1 .. ri f,,, 
I 1·l,·1·,,n1m11fll•'olf l•>I\:~ f!1l\llt;mt.•11l • $t1-:!_.} l1I 11 l•lfl f1•f 

•1f ( ,,.,. t'•1lllpnu•t1f olll•i $l:it .. 4 btl l 111n f11r :;uf{W,lfe ,11,.t 

·,1•rv1.,·. U1•V1•n111•J fr,1m th._. 1rd.>1m.1t11111 i11d11:.fl'i 

In:.•· .1n .tVt•C.t•Jt• 10.8 p1•r 1't•nl pt.•f y1•.u ht.•tw1•t·n 

l'1Ht1 H•1. hot w111 r 1:.•.' ,,111y "·I 11•·r ,·,_·nt p1·1 'i•·.11 
tt1•fw1•1·11 :•lrttl ')I. /\II 1•11111pmt•11t m.1rk1•f:-. will 

1f1• 1 ·1• l 11 I .1 ~ 1• 1• "It.• 'l'l 1f f • •f t 1• l t·· ·, in\1111111 I•· .t t I• •fl', t'• (11 1 JHTl,•r:' 



~:.· .. ?;, ••• :.~,· •:•·H·~t".. ;, .. :.- .• ·,11,·t~ .t..., .I :..1 ~·Jh~ 1.t••"t··.· ~ •. ~~ 

;:.r.._·,ti~ .. :t._·,t !·It :.t.nt i-J.·ic •• sr._· r.t.•:it .. ·u:>d·l, ... -:--~~'-" 

~it·••t~: t.tt,· t 0
·: t.•l"·.·tr •. ~::.· '1 .. tt.t t·!· .. ·t.·:..:i.tn·i .··t-~:t·'-~··::~ 

.t• .. ··-·t.1·1t..·-f ~--1 ;t.·: ··-·:.t 111...•r Yt.".U io l't~iJ dti •• 1u1 \il.;.l 

:.1:! !, .. tl.·• 1•-·! ,·'-·:.: l•t.."l i''-···- :11 >•dtl .,,_ 1..1::~.- .... -
t."-t:.J?t:r. .• _•ut l 1kt.••l:..'-· :,.~, .. '.f.} (l11"t ··t..·tot pt.:t i''-•.tI lU 

!--~~u ~~ •• tJ .t•i.111 .. :;.~ !./ ptt.•t ..._·...-ut I''-'' ;·t.. .. _,t lt•rc..•.._·.J::>t 

•Jf•)•th ,,: l·) tJt.."t .·--·::t p-.·: 'jt..".Jt 11 .t•i.11nst .. t t•Jt~1....-J:il 

tu! l ! .·J pt..•r ..._·t..•t.t ;: it!: j't.·..sr. Tclit.·•.·vmmunit:Jt ivn:s 

~ ... IJlpt!!.it.·nt w1 l l :: l:it..· t •. 1 "l. i 1~r ·-·~nt J-lit!'r \o'e..tt in 
1'1btl 'JL c .. cnp.11 ... J t .. L'> p~·r ·~· ... nt p ... r y ... .ir in 
11t:Hl titi. (S·•Ut•."t.•: J.,~~!!':!! ~!_ ~'!~rce, 
~'> H.1·: 1 ·rn•1 I 

Trtt..- w .... Hk:jt.tt 1-.>n i111..Jusl ry is poised tu introdut.:e 

pr..hlt;.:ts b.Js.,J on th" Scdldbl" Processor 
Ar .. :hit.,ctu1" (:iP.\1'1_'). b.tsed on Sun Microsystems· 
12.~·mips SPAl!l~Stdtlon 1, dccording to industry 
dlldlysts. s.,vt>r.tl Tdiw.tnese companies 11o1y enter the 
nurk"t in th~· s .. cv"J h.tlf of 1989 dud tirst half of 
1990. SPAHC dou .. s c0uld cost $~.000-10,000. If 
inJustr•; m"mbt>rs .t-Jr"e on hardwdre standards, 
sott ... sr., s.tl"s cuuld mushrovm and prices droi;:. Some 
prv•ill•:ts c0mir:•J out include a server by Solbourne 
Conp..:t~r 1tnd .'l SPAHL l!klchine with an MCA bus and 

a.1 .. 1 :n ,·.ird i,y Mission Cyrus Grour- (Vancouver, BC). 
H.rny •·en.for:.. dr" .. r:thusiastic dbout the MCA bus for 
SPF,,R,· 1auJu.-_·t. s. ~;t;n Hic.:rvsysteoas (~ountain View,. 
CA) is wurk!n<J .,., d ldptop SPARC 111.lchine. The 
«.:v1t1p.:1ny i !i ..s l $1..) :i.Ui."i"-H ti ve ot SPAftC clones, 
b"iio:vi11<J th.it d sn-..ill sh.ire of a large 1113rke~ 
..,0uld b" .JS pr0t1tdble as d large share in a 
sm.lll m.Hk .. t. (l:::•trdcted from PC Week, 
1: Jun" 19119) 

Tt:<e !~Y ~~1t'-'~ of_mul1,!-ch!fl 
'!'2'1~11_!"~ 

IO.n Id-wide demJnd fo1 mu It i -chip modules wi 11 
incr.,_.se tc> 10~ Lil lion p.J•:kdges, for all package 
ty1~s in 19~1 • .tccording to a torecdst by BPA - an 
1nternat1on.ll "lectronics busi'1ess consulting firm, 
t.ised in Surrey. UK. This I igure is significdntly 
higher than the tot.ti 1987 demand of ll.8 billion 
p.1ck.t•;.-s dri.l th.- 1992 prediction of ~7.2 billion 
pack.1ges. The delftdnd f0r specific IC packager. ca:. 
be divid"d into three sectors. There are packdges 
for in:.ert ion,. p.1ck.HJe:. for surf dee mount 
technology (SH1') and a third sector for TAB, 
.:hip on l>o.ud and f I ip chip bonding. The curve 
r••••resent ing SMT 1ndic.ttes that •ult i-chip 
m., :le ( MCM) t "ch no I O<JY w i 11 clllC r<Je as a llld jor dnd 
ne• .,. p.1ck.1<1i11<J tE-chnolo9y. This prediction comes 
f ror. ·1.1ur ice G. :;~'}"• foundt•r dnd m.Jndging director 
ot ht r., Wh•) (,rc:..'L.•ntc,1 the results of the World-wide 
Hult i l'h1p Modul« :;tudy forecasting the future of 
MCMs through 1991 dt Ne1~on West in Burlingham, 
Cd I 1 f . , I.1st M.s r, ·ti . 

J\,·,·u1.h11·J td .S.HJt!, the MCH:; thin film 
m\;lt11.sy1.•r 1ntt.>r• ... ·nnl•1·t :arui:turc=a will act d:i dn 

imp,>r t .tnt :-.p.1•.'t.• tr .u1::.ft.)lftlt!r bclw~t.·n the JC and the 
ri.•Af l···:•·l ,,f 1nT.·: ··HU1f•1·t 1c1n. Ttu_• Hi'"H i::. 
e:.:..•·:1~ ~.all·, .1 t~·,·t.:: ! t • .>r w.tfer !..•·.de 

1.:;t ... 1: 1t 1"r' ('""";'.;) .:: th." 1t 1;.;mpri:.c:; .1 .;.dl'-" t ll1B 

•'= .•1,·-. ·~1;t,-.f lf,;t ; for .t '°,111111~.- [•'. :;,l'Jt.' 

,.,.,.~ 10: •• ·.I t h.tT t ... ~ ._.,_. 1if nn ... )11.'•· t ft···hnl•_·,11 

1.:.1·•; 11 .... 11ot:. th•· p.1~·k.1•1•· t••11j1t·; ,.,,,t1._·1n 

u::t 1l t~1t· l.1t1· 1.i;.- • i1•·;. In lh·· r."'"'"' tm•· 1i.1• k.1 Jln•J 

•·l1·p1,0·1•i·. Wiil ;:,;. tl·f.tf•• Hr"H:. ,,, .1 lh"W J•.1··k..1pn·1 

.11 •. 1 11.·.·i.· .• 111w. ~ 1. 1,·,·f\11 . .i ... ,y. fl~•·; r 1nr1·d with 

1···r1r.i .1 •• 11 fr IT .111·1•1··1 .• r 1111•·111.1! 1•111.11 

M1J1·~: .• · ... tq~r1l t •· '· 1'11p·,·r111hr l'>~ir, Ll'· '"''"···r, 
l 1 1o~·l1·.~.1n·1 •· ... , :. l'L.11111·., i!., ir.;A) 

I~ 

1..!~1":....t :;tvt.!•J'--" rt.1rkt.·t , ..... .__·r th-..· u-..· ... t l'J i't..•..ir:i., 
..s .... ·..__·\.1t,1lli·J tv 1-·1..._•:,l .J:td: :jull tv.tu. the m.ttk.t..'t t•::..,•.1:· ~. 

'-Hlf.1111:: .. tt lvll. It ~•1It::.>it.•c..·~ Wdl l,1 ~.li.e:i .i: d!:.;.i(·; .1:. ~ 

....Jr lVt..·~ p~ .. tkintJ tn 1·1'1~ .1t $1 t11lt1.~a. fio! l::.t t)f tt1·· 
pruJc,:ts vn vtft:t ..stit.• tn t?:it.• c•.t,!!t:.1! 11..i:: :;t.!·J•' •t!h 

.__·umi11:.it-....r sy:aem.:> hl.;.U:i~:> .irt•i ut ht.•t l .tt lj'-' l.-.>-.·1 ~. 

~l..tl l::», .tr~ ...:ua:tJint:J 11~ it~ l /'l (i.!,]t..' tt:"t,,._,: t. 
•.:'USt inq 190 pou1h.iS ster 1 in<.j. ~nt it le-.1 !-:r.~s.tt·:t..· 

Opt i.:.ll M"IDVr it>s. Th., r"l>vlt (H.,,!t._·t s ttut. 
by 1991, rtt:?'J.r l ;· on.__. mi 11 ion dr iv-....:.; w i 11 h..i·:t.· Lt·e?: 
instdl lt."d dnd 10 mi 11 i..rn di:;ks sv!•L Op 1.:.ll 
r~cord1n9 us~s a Vt.>"ry nJ:rcvw ld:it.'t l>e .. un td m.tk,­
•icroscopi.:dlly Slll.jll digit.ti nurk» --· the J1:;k 
surface. Techniques include .tlt.,rin;;i th" dir.-.·t i·~·n 
ot 1a49neti~dtior. of d d'&J:qn~tit.: cv..t.ting, .._-t .. .irhJin~J t~~t.· 
chemicdl state ot ., surfa.:e m.Jter id! dnd 111Jkin<J t t11·1 
bu111ps. All result trom d pin point • h"dt "'"J .u .. 
reversible throu9h a second e~posure to ldser h.,at. 
The report says th<:t. the first uses of the m"di11m 
will be in t:omputer-aided design, image pr0.:ess1ng, 
desk-top publishing and wherever larq., dmounts uf 
ddta are stored. Later, use wi 11 spredd tv 0rd i n.u y 
business and industrial systems. B~· 1991. tt aJJ:;, 
the recordin9 cost per bit of datd will be 
10 per cent of that of llld9net ic 111t>did. (Sour.:,•: 
Findncial Ti111es, 31 Mdrch 1989) 

Networks fastest ~rvwinq_~~9·~~!.!~ ~__! ':.-~,m1.1•tt·t 
industry 

Fifteen per cent ot the 4iJ.l million t>u:;1n,·:..:; 
PCs in the US are linked to9.,tner, 111.1k in<J n"t•»rk:.. 
the fastest-growing seg111t>nt of the computo:r 
industry. w.:>rld-wide sdles of netw0rk h.ud;;.s«· ..... 1 
software reacned $4.8 billion, up 8~ per cent 
comp.tred with l'.187, dccordinq to D.tt.1qu.,st. 
Companies that make network hardwdre and sottw.ir ... 
are benefiting from the trend. Nvvell push.,,1 its 
1988 sales up 53 per cent to $281 million, while 
3Com had a 61 per cent gdin to $2~2 millio11. 
Networ;..ing should also help computer makers d::; .1 

whole, as dellldnd will increase for PCs, disk dr ;v.::; 

and other equipment. IBM is showing its cont 1den··~· 
in the market by spending $500 million in tw0 ye.Hs 
to develop software packages thdt allow PCs. 
minicomputers and ..ainfraases to easily share 
inforllldtion. Though many PC networks are currently 
relegated to such si111ple jobs as sending docum.,nts 
to a laser printer, ultimately they will be dble to 
integrate pieces of inform.Jtion from far-flung 
memory banks in a ..atter of seconds. One factor 
hindering attain111ent of this goal is th" in.•bilit) 
ot llldnufdcturers to agree on technicdl st .. nd3rds, 
which in turn slows development of netw.nk ing 
softwdre. (Extracted from !!~sin"~=' w.,.,k. S Jun<' 1989) 
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d ............. _l .··1·e:.._·::t. 

·r1t:..:.d pv:.r.~ ~:: !t:i ._!.._·· .. ·.._-:_.~.-i::."-:·~- S·J01.• c.u:·:: 
.1.•.l...it."?:.i ..trc 1~ ........ t.h.·1n..; :>ti~! t_·..._.::-.p .... t:.t!V~l t.r:vm l.Jt"}t.' 
- .• ~~-~~tt.·! ~\.._1:n;-.tr:! .. -:; Sl.:.·:~\ J:; il:-.-!1, AJ:a>J. Dr:t" ~!ld. 

tht.•:: :s. Unt.• t.•.1: r·; lt.•.J it.•J:. Pit::..~:.; ($.la JL}$.:., L"~-~. 

l .. l:i !llt.•._! tuI t_"h.tpl1.•: 11 l>.trikrurt•:y. 0V .... r..ll.l, th.._.. 

~tk.t.·t !:i .._..xr•~ .... .-t .. ·..i t .. } 'JI0w r1:...,.:r. Si.: Lilliun in 19tf8 
u S~.l titl~t·.·•~ :.t~ i•)·lJ ... h·,_·urJ:.r:...; tJ D..ttJqucst. 

.n l')d~. 'l.t1:J~ Im....t~t.· ;:.r .. _h __ - ... ssin-:t sy:itt.>"m$ were 

.>hlp(•l."J.; in ~·J·•l. tht: t i~1u:c !:> e~p .... ...:tcd tv ~limb 
· u lS .. OJU ..tthi ..tL·JVt:. Huw .. ·•.;t.·r. ~;...rdl.._..s st.in..:! in th~ 
·~·i· On..- vb:it.h'l.: t.:i th.st ~h" i::Ju.:;try i:s in its 
.nf..u;."---·i·- Bu;·t"r:i t..titit: ..t lvt~ .. ; ti~ to m..ike .1 

:)ur~h..t:>c, s0~: itnt."":i up tv 18 lllt.Jnths. As d result, 

:~nJ ... Hs 111ust h .. t-.:c lJt'l~ inv~stm~nts. whi .... ·h favour 
:~•g<.'r cvmp~ni..-:>. A ldrq..- 1nvoest-nt is dlso needoed 
:or th..- t..-chnv,vqy; v..-nd0c s must prvvidoe strong 
iarJwar..-. work ilvw ~vftw~re and dpplications 
;oftware. 

I!lH se..-ms tv b..- ~ I ikel~; c.rndddte to becoce 
:he in.justry Stdn..iard. ~cc0rd1ng to P. Thomas. 
1nalyst dt Int..-rn.stiortdl D~ta. It dlready has key 
dCCvunt:s with United S..-rvic"s Automvbile Association 
.ind Citib.snk's .:r.,Jit card ;:ir.....: .. ssir:9 centre 
(Siou~ falls, $0). Other conpanioes in the battle 
:or iir...qe p:v.:essinq l..-adership ~r" Wang. DEC, 
~·il..-N.:t and AT .. T. Accvrdinq to analysts. networked 
!'C syst..-m.:> shvuld sho• th" fastest growth, while 
1rowth in th..- stand ~lvn<.' PC m~rkoet sh0uld be 
11ini111.il. An~lysts sa~· sm.sll v..-ndors can still enter 
~hoe ~rket. In 19S7, 73 per cent of image 
,>rocessing syst..-ms weroe tor storaqoe and retrieval. 
rhis number ShJuld drop to l9 p..-r cent in 1993, when 
~heck ~nd er.edit catd pr.x:..-s:sing t>ecome major uses. 
(Extract..-d trom ~<:>11\£~~~£-~ystems_News. 15 May 1989) 

Changes in design aut0mation tools 

Tho< o<le.:tr0nic j.,si911 .sutO<ll4tion (EOA) business 
•ill be.:ome pri111Jrily a sottware business in the 
~arly 1990:s. according to a recent study by The 
~echnology Research Group, lioston. ~ass. Software 
'evenue growth will outpace application vendors' 
:>ales in generdl, as users buy ir.ore add-on software 
:or systems alroeady in placoe and tewer nev ~ystems 
ire sold turnkey. 

The ~r coent or systems sold turnkey will 
lee! ine to .sbout 10 poer c..-nt in 1992. says the 
1roup, down from 23 per c..-nt in 1988. Factoring out 
-~S-OOS/OS-2 pl.stforms shows dn even more dramatic 
lee! in.,. In l98b. ">"> per :.:..-nt o! UNIX/VMS 
•vrkstatio"s were shipped turnk.,y. The turnkey 
><>rt Ion pe<1ked <1t '>ti ('er .:..-nt 1n 1987, .. nd will fa! I 
:o just 20 per ··ent 1n 19'}~. 

The :itudy .'15•.> 111,11c.stccl ttut - l>y the early 
L990s ·all scttwar" suppl1oers wt!! h.sve to offer 
1etvork l 1ccns111q ot lh..-ir pro.Ju~ts, anJ .sll 
i.<r<iw.tre supplier:; w111 h.t·;., to .-,u.,r the facilities 
·Cl"'supp••rt it. In ,,.1.1111<>n, im:x b.1:;,•.1 platform:; 
Jill ,·,-_,nt IUU•~ f., .!u-.n1n.tt1· U•."• ~l~t":::t thrulHJh 1990. 
.'ht..·n .t j,2 t..st ,;i••:r.tt 1t1•J ::;·1:.t1_•m ~· r !iiH':; P5 .. 2 
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·hq. m.tk••f '·. 

l':> 

!'!.._•t.__.:,il..t':.i :; .. tl'-":i r,l-. .... ~l r'l..·[ ... -t.·:-:.o:. tn ~t~ ,"!tq• 

bu:;1ut..":i::i .t:1.J ._1·:-..•t .lli lht.- ! trm ~..iJ'-" ~r...:.: it:; ·-·~ 

Sl~J mill10n \.)fl S..tle-s ot s.:.1·.r t.:ll~..:·:'i :.:t t~ ... -: 1.t:;.: 

~u~rt~r 0t this ¥CJr. 

I:1t'-"l ..t.lsu s.t• ~hilJ .;>J.l~.::> : i:;.: .J •. u ui..; ~~:....-

t irst quJrt..-r, which h..-lp~J it µv:>t prv!its 
sliq!Hl~· hi':Jh<.'r ~t $•17 m:lllvn Uvm $~~ r:ul!;.,. 
(55.9 mill ion pvuucls st..-r l in':I) the ¥-'~' ~tc><t:. 

Andy Gruv~ ot Intt:l :,;ouu..i~.:i d 1i..Jt~ uf ~..tut iv:>. !.J;· 
JdJin9 th3t 01J..-rs werr unusu.slly bi~:s~J tv :nr 
short-term -=-nJ. lnjk in9 prt:-Ji..:t iuns f .• .H tutur~ :.i...tlt.::; 
di t f i.:u l t . 

Micrvn Tc-...:hnvlcqy, the dyu..smi...: RAH. spt:-c:Ji i~t, 
said that during its s".:ond qu~rl..-r, '9hich ..-n..!cJ .st 
the beginning of M.lrch, sales hJJ ne~rly doubl"d at 
$ll3.8 milli0n. producing profits of $29.2 m1! l 1v:: 
free $16.9 million in the sam..- perivd vt l.1s~ y..-.sr. 
Micron chairman and chief e"ecutive Jve Parkinson 
said the result reflected a broadenin9 acceptance ui 
its -.ory products. (Source: Electronics w..-eklj·. 
19 April 1989) 

Japan's giants fight it out in 
4-Mbit~ 

The battle for dominar.ce in 4-M~it dynamic 
RAMs nov has at least eight J.spanese cvmpec i tors. 

The front runner must be Toshiba. whi<.:h still 
leads in production of 1-M chips. Toshiba's plan~ 
at Oita, on the island of Kyushu, is turning out 
samples of 4-M chips at a rate of •several toens of 
thousands a month•. The company pl3ns to spenJ 
Y70 billion (300 million pounds sterling) en a 
second line for 4 H chips at the plant. By 
aid 19~0. it aims to produce one million 4-H chips .1 
month. 

Hitachi, which came within a whisker of 
abandoning the DRAM business altogether, is now 
producing 4-M chips at the rate of 10,000 a month .st 
its main R'D base in Musashi. Tokyo. In September, 
it plans to install production lines in its plant 
at Kofu, just vest of Tokyo and Naka. The two 
plants will produce a combined total of 
200,000 chips a 1110nth, rising to 400,000 by the end 
of the year. 

NEC, which says it is producing commercial 
samples of 4-M DRAHs at its laborato<r• will ha•1t: 
its first 4-M line running by March 1990. This will 
start at the rate of 20~,000 chips a 1110nth. 

Fujitsu is shipping coaunercial samples of 
4-M DRAMs. but has not yet released details of 
invoestments in Japan. 

Mitsubishi Electric is also shipping comrn•.'«:1.11 
samples of the nev chi'"" It piano; to be<Jin m.1:;:; 

production by the end of the year. 

HJ.tsushit.t i::;. bui ld1nq pr...--~jlh~t ion l u1c:; ~.,r 

4 M <.:hips .s•. its r.-lant in T<>y..1m<1 l'rete•:tur., • 
n,>rth woe:;t o! Tokyo. Th..- I 1nes <1re ~~hc,!ul.··l •., 
l>~•Jlll pro•1urt1on by Apr i I l??D. 

A.n.1t ht-•r 1·omp.tny be::;t kno>wn !1)r it 5 ,·qn:;d;~ .• ·r 
t•lt···t r.1n1.·::. pr .. ) .. hJ• __ :t s, 5hrtrp,. plttns t,) tJt••Jln :.!\1p1•1:. 1 
,·,nnml-•:1 ~.sl s.tmples of 4 H ()HAM:. 1.tt•!C this :;u:•.,~u .. :. 

Thi• 1•nmp.tll'j J>l.tll:"; to he')Jll "'··~~ zir<h1u.-t ldB .1: 1 t <; 

p l.rn ! n t• ,If It Ir":; h I m,1 i n l d t l' l r; ~ ') . 

:_;.ttl)'•1 1-;11.···t r i1· plttn~ ''' 
•.>f 4 M l>HAH:; t,y Apr 1 l I ??O. 

........ 1 y. l ""' I ')ff')) 
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$~.D...ll\.."'-·h. the t:,S .·tiq; ~,[,.,f.~,-r ~ .. :~ t.•-r1tra~t.•::!. 

uus.)rt ium. h.1:; tt.."l'".r ~t. .. ~ .t :tu r.·: tt.···t•:it.·.ti 

~il~st~'ne. 11: t.tt•til·!~U:·; lf~ ~:r:>~ ·!···-·tl· .. ·:;_ 

Thi:i j.._:h1~'.·...-m._·1.~ 1:..;. .. ·~·->._·:.: ~.1i ~' m..,· .. ·1u"l t ..... tht.: 
·enlcjl purp.•St.." t)t St.~!t.ttt.·,·~• ie·:t..<· t:t:i•J 

.e.lding-~9e 11\..tnut.tt..""L;:: ttl.j tt.•,·!':.!!!. Jt.!._•:; J.nli 

-qui~nt. With th~ :.1Lr11:.Jtl··=~ ·it :his 
·yield-le..srninq• c.:h.~,_.:..~'-· tt"?..tt ~:.1:; :it.~":t.• .• t tht..· ·..tr:. 
t.8-mi,-r\ln lilhV':Jf.!ph·.£· St..•m.it":~·h '-".t!o Lt..•-Jin the 
.·ssentidl vvrk vt Yl~ld imp:.~· .. ·t":n11..·1•t,. tunln...J 

"...lnufacturin9 lft-."thvds ... Ht.j :.m1;r, ·:11:.j pr -.duet i..._•:1 

·quipm.?nt. 

Spok~.sntit?-n cl .. tim ~thJlli.t:t:r:; h.1\.'t: b~cn wurkin~ 
.iterally arouud th.: ..:1-:>ci<, •:th lei hvur shitts 
!ach, to meet th•· .:nj of-M.>r.·h !989 ,;cheJul.: to 
>reduce these dev ic.:s. $e:r~•t e 0:h c>pt=n.:d the tac i lit y 
n November 1968. 

They are 64 Ybit $RAMs dcsi9ned "t AT~T. run 
1rimarily on AT&T-suppli.:d production equipment, and 
;ith AT~T-made m.lSks. 

The nei<t 111.i)vr mil.,stvne tor $<=111.ite.:h is the 
<tbrication o: .;-Hb1t dy1 . .>m1c R.:.Ms, sch.:duled for 
he end of 1989. (S.:.ur.-e: l::'.:ctr0nics Weekly, 
April 1989) 

Faster mi.:roproct=ssors for pers.:.nal cOlllputers 
,nd workstations hav.: been unv.:iled by US chip 
·iants Ihtel and Hot0rola amid speculation that both 
ides are preparing to laun.:h pvwerful chips into 
he embedded control ~.arket. 

Intel unveil"d its lat.:st )2·b1t 
.icroproce.:;;sor, the mill ion tr ans is tor 60486, as 
ell as a 33 MHz version of its hugely succ.:sstul 
J386 chip while Hotorol.> .l:mounced a souped-up 
0 MHz version ot its 68030 processor. 

Motorola will launch a new family vt .:mbedded 
·ontrollers. Intel is also expe..:ted to de! iver a 
.ajor new embedded control product based on its 
educed instruction set computing (RISC) technoloqy. 

All these d.:vic .. s use the latest l}4m CMOS 
·hip-making pro-:esses. Both companies are racing to 
·xploit their l}'m CMOS technology and deploy 
·roducts in as many areas as possibl.:. Both 
ompanies are _.;t ive in ..:_,nvt·nt ional 
icropro.;.,ssors, RISC proce:;sor:; and cinLcJ .. lt•d 
..>nt rollers. 

.J 

The 80486 delivei:; oetween 15 and 20 millior 
nstruct ions i:.:r :iC•:ond (HIP:;) and incorporat"s 
Jl86·bas"d inte9er pco..:c~:;ur, an 80387 flodtin~ 
·uint co procl!ssor, dS well as fa:;t cache memory on 
he same piece of s1l1con. 

The ll Miiz 80l8i, ;:; al reddy 111 v.,lumc 
roducti<u1,. wtnlc th•· d0-18(, i.:;; 1:urrt..·i.~ly lJt:;niJ 

1mpled iln<l will 'J" i:.:<> pr .. J•i,.t1.,11 "' :.tt., 198!, 
·.:ordlrhJ l•J lnt1.-•l ':., 1 ~··r,)1~r·>'.'••:.: •. >f rr itkt.'l i11<J b .. ,:; 
; ..s11dt;.' l...:·JI 1 ~t·. 

Arj·t: r 1v.1l z..1,r .. r . 1h1 •. 1111. '";~, •: ' '1.i Hll.: 

•r. .. 1•.)U ·>f It:,. r,tt,)J;J i. t.lt ild•' ij.f· •' ,:.,.,,t Whl• ~1 

.ll d,.·11 11,•r ~•·,m•· l; "':i·~;, .11 •• 1.1,.t 1.-: ,. th·· 

·rt~,rm.1n·•-· 1,( 1t;,. J1.: 0 ·L H!liHr •. Tti,· t···:•···· •1i. : .•. 

1mpll·d in H.ty .,11.~ 'I .r:t., t11li 11r···!. ~,.,;, 1r1 f~;·· 
11111 cpt.Hlt•r ,if •·•ti', 
·I t.•1:.:01 "·I "ny nun l·1·r :. 
l l 100 tr .t11:,.1 ... r. ,, ,,,. 

h;;{ I lh· •. n•t· 1·. 1 I , ,f ii; L· •t 

,: .111 , ..•. 1t .... jl • t. d th ;:.; ll·J 

L-i(,t•)(l (lt..•t:)011.1l 1·1·m111.it .. ·t:.: (i'1' ... I) '"''-·i.;n •. , :._ ...... 

th.tu I K'-J .thd t ittt..·d with th .. · ..... 1u1v.1L,!1:t .._.r .• 
It: H.lJ;·t"-• h .. u.j di::;k Lui l t t t· ~. : l.J.s.h m._•evr; . .-Li.(.:... 

w\ l l bt• ..tppc.:tr in~J t,.._·t~)?t.' C'!~r ::;tm..t::;, .h.··-"~•?•!trt·] t.1 

Int .... 1-1 's 0::. 01 ...... k i'.tshlt.••;, •h·.• runs Intt..~1 ·s r l.::;~1 
Vl>t..•r..st i,..,.n which hJ.:; ]u:;t u~.v .. •ilt...·o..1 'lt::.. J.:Lit ji,,~ 
l·HtJit •1.ish 1...."hlp:; ~hic·h Ju Lt...• t?"tds~J mvr •. : th.1:1 

100,000 t i~s Lt!'tur~ tht!'i' Wt.."".tr vut. P..ishl"-"';· rc • .:k ... H1~ 
th.it th~ non-voljlile \.'"lt.·~tr:l·..tlly ~rasatile !l..Jsh 
-mvry chips wi 11 :epl .l<:<> h.ird disks and their 
asso.:iated dynamic- RAM mcmur;• chips in mvst Pt~:;. 
However, t lash will not <:ompl .:tel y .:l imi nate 
11011-vol.itile -mory trom PCs: fast DRAM and st.iti .. : 
RAM will stiil be needed to keep the micropro.:ess0r:; 
happy. Intei has already signed up five PC mak.,rs 
around the world and other computer firms h.tve bc<>n 
signed up by the likes of Seeq, Toshiba and AMO. 
(Sou~ce: Electronics Weekly, 12 April 1989) 

Int..,l to launch complex chips 

JS chip giant Intel is planning two llldjor 
annC\.lnce~~nts for the autumn. 

One ._. be a •a HIPS 1.2 m transistor enhanced 
vecsion o: .ts 809i>ll 32-bit microcontroller, called 
the 8096G The other is a 4-Hbit £PROM - the 
world's: .. st at t!lis 1£vel of density. 

The 4-Mbit £PROM was sampled, said Hans C.:yer, 
:ntel's assist.tot general manager for Europe, at the 
Jataquest Se<\iconductor Confetence in Munich. 

The ~-Hbit chip will be on general sale .tt a 
pr•~~ ~vmewhere between $100 and $250 in the four<h 
quarter of 1989. 

Geyer said the key improvement that the 80960C 
brings to the •icrocontroller market is the ability 
to execute multiple instructions per clock cycle. 
Next year the chip will be upgraded to lOO+HIPS 
performance. 

Geyer told the conference ~hat future second 
sourcing of Intel microprocessors was becOC11ing a 
practical impossibility. He reckoned the production 
processes needed to manufacture them were so 
complex, that no other company would be able to 
successfully replicate the process to manufacture 
versions with comparable performance. He predicted 
that in ten years' time evolvin~ microprocessor 
tecnnology would result in l in processor chips 
containing 100 m transistors, split 60 m for logic 
.tnd 40 m for memory, which could perform 
l billion FLOPS and supply 2,000 HIPS running at 
2~0 HH:z. (Source: Electronic Weekly, 14 June 1989) 

IBH eves role in Europea!!....l!roject 

IBM is trying to get in on a $2,000 million 
European advanced microelectronics project, althou9h 
the Europ.:an partnets are against the move because 
they are not allowed to join a similar US project. 

But IBM could find .tnother way in bee.tu'" tn" 
~:urupean t.,dm is :;.,eking funding from th., i,;.:·~ 

t::Sa'RIT r•:se,Hch .tnd devel0pment progrilmme, wr.1. h 
<11_,e:; not e:.:c1u,1~ or.Jn t:urope,u1 «.:<>mpctni~5 ct:,; l•>rl·J .t:J 

tht•y h.1ve rc5~,,r1·h cent re:; here. 

.;. ~ i··on involve~ Phil 1p:., f,1t.· ••. ..-n:; .111.I 

:~,;:; Thc~m:.·1n. It '91m:; to 1:nt lht! width ,,r rh.• ,1,1r.1 
p.,rh:- on ~.il11·on 1·hlp:. t.;· m.,,._. th.in h..tlf. 

Thi· 1·1,mp.101,·:. ~·.<p•···t t., pur up h.tlt tht• r~1n°I:. 

,111.I w.ud the r.-::.t fr.>m th•: <·omml:'.a:ilon .1n,J f&qm lhl'll 

qwn 'J<>V••t11m1.-11t:. thr<HFJh t:1nu·;i".A, the pr ''''"'lt\m"• wh11·h 



,-._, ,_,t.iui.ttt.•::. 11..tt l,1u.tl 11:11..•:,i.11..•.n._·h lult :.1t 1v ... ·_. :.et U(• l·;.· 

lu.J1v1,iu.tl t.._· L"vunt: lcS. 

1r. Jun11..·. 

ti;· l~.s.j111~ ·~·dto1p.u1l~:-i,, inL·iudin~ 

'lO pc-r ,_:t:nt qvverhmt.'"nl tJndiuq. 
S~llO mt l li<>u .t ye.tr. (S·~urce: 
I! H.t;· l •)I!•)) 
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pr inters 

. J.tp.rn's top .. ·umputer m.tker. ~·ujitsu. h.ts 
..t•Hh.JUn'-°~J pl..lns tv set up d joint venture in Chin.s 
tu m..tke ~rsondl -c0mputer pr inters. 

It w0u!J be the first joint production ot 
cvmputer printers by Jdpdnese and Chinesoe coepdnies. 

Under the accord reached with Changjiang 
COlllputer Union Corp. of China. Fujitsu officials 
sdid produ.:tion viii begin with Fujitsu supplying 
m.tjor p.trts and .:omponents to the Chinese comp.toy 
tor .tssembly. 

Ott icidls said Fujitsu t.opes to estdbl ish the 
venture ir. the first half of 19QO. 

Among d .. t.iils to be workeJ out is the sco~ of 
production. It is believed that the joint COlllpdny 
m.sy manufacture between 100,uOO units and 
200.000 units a year when full production gets under 
wdy. (Source: Electronics Week_!l!, 24 May 1989) 

Hitachi R6.D 

Hitachi has bec0ate the latest Japanese chip 
maker to announce ~uropean R6.D facilities. The 
COlllpdny will help f·;nd researcn into ultra-ainiature 
optical and electronic devices, in collaboration 
with Cambridge University's Cavendish laboratory, 
whilst a team at Trinity College, Dublin, will look 
at neural networks and high-level co.-puter languages. 

'lnder the terms of the Cambridge tie-up, up to 
ten researchers will spend periods working both in 
the UK and Japan. The results, both in teras of 
knowledge anj COllllltercial gain, will be shared 
between the university and the coonpany. (Source: 
Electronics Weekly, 26 April 1989) 

Ndtional cuts losse~ by dropping flash chips 

US chip giant Ndtional Semiconductor is i;ulling 
out of the flash non-volatile me1110ry aarket as a 
direct result of its financial probleas. 

It has halted development of future tlash 
produ.:ts and the fdctory needed to -.ske them. This 
1110ve viii worry National's flash partner, 
non volatile a>e1110ry start-up. Seeq Technology, which 
relies on !~at ional as d sei:ond sc.urce. 

tfation.tl will u,;e the 0.8 n.i.:ron proces,; t<> 
m.tkt.• otht.•r c1eovict!:; :;u(·h ":. CHO::; erds.'1blc 
pr•i.Jr.tmm.1td., re.1•1 only m~·morie5 (~:l'HOMs). 

U.tl lun.tl '!i ,-hlt.•f,, Ch.tr lt.."~ !,;(>o.1f1'k,, !ice:. t;l'HOM:; .t::. .111 

.tCt..'J C lpt: f<Jf pr1.d It~. ltc lH1.1l'nl~\.'J d 1;umpJUJ' Wl\h: 

rclUIJI l•> l>r"r 1t~ lt11:J ye.tr. 

Tht.• l'ump.tr\'j h.1:; tu.'l'U 1Jt•I'/ r,.U1'1"t.•:;.:;.f11l 1~: (ht.• 

1'H•>:j 1-;i'HnH m.arkcf !ilrL•'t.' 1t J•d11._·t 1n 1?8·1,. 1·l.11m1n•J 

~,,.n,. 21·1 pt•1 ,· ... ·nt 11! th•• m.uk•-"' .1f 1icn:a1t i..-~ "f 

'.d,,:, V.b1t~ dfl•I l<>Wt.•r. ltut .J.151.IHt'Jt.' Cott\,)t.'l H ltJll h.t·. 

:ouriJ•:.t 1n rt.•1'1•nt ""'nth: •. 
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.i:. :1:.,;h d :;:.t;· ~;i·~ J~:i 1:... 11u:...hdi'-j ?•~1• ~._,u.tl ti, 

lt.·~p •. n.J b'z' 11i._·r·.·.t:.~:.1J llJ f>:PHJM: t.·~tutt ,tt lth_· 

t:Xpt.·ll:>L" ..._,! p!.tn:.t.··! !l..1::.;.L .h:'l.'t.·l•Jl!T"·"--"at~. ($ .... HJ[1"t•; 

Ell.'._·.: r:._in..!_.~-:..: ·.,,._,::ekl~i• l4 .H.:.• 1·;~:;) 

i'rvmi:;;,.in•J ..s m •• ltit.1:l1drt ... tull.u lH•h"s~r·1·• 
h1'jf! 1it:t in1t 1'JU lt."'~~Vi:..l·•ti. (H1'1V) h.t$ .t.tt Ll•"tc.t _, 

(l..1ftU-."[$hlp flH •ls:.:.; IT•l!l~•H• p!•)j\.•,·t, :it!t.•ll·Jth••I1.:1; 

the -..··mntr;·":. '-·h.1:i.:t.•:i v[ ._·.1t'--·t..111q ~i' with J~tE1.tn ~t~: i 
f'::JtU(>~ • 

In l..stt.\ t-·-.-t·rl~,ir;. A:-.'!",·,, .. 11:.f ~t..·ntth 

l:::lt:"-.:trou1t:s t...'•.Hp ... ,_;lt:nV~t..'...,, 11 ! .. ~ltJnc .. t ..sn 

d9f~e-~nt t0 d~vt:L ... (i .. s :e._·e1ver .:t.thi tt:"r ft;.":>t r 1.il 
l<dnsmission systeI:". tvr l'l-mm t1lm '-JU.tl1ty im.t9.,:; 
bas~d on Zt!'nith":; prvpo~eJ :.;l•t!t.."t rum ,_~umpat 1tl•! HLr:-·; 

transmission syst"m• wh1cn i: ·0111p.1t ible •ith the U::i 
National Television System Con.nittee (N"i'SC) 
6-megahertz bandwiJth. 

In Zenit'1's ('rop..>se.:l Spe.:t rum Comp.it ibl"' HOT\' 
system. video intorm.tti..:.n composed ut fre'-luency 
components up to 200 kilohertz is transmitted 
digitally, while infor111Jt ion .twv .. 200 kHz is sent 
in analog tor~. b~crtuse lll'>re th.in 99 per .:ent ot 
the iJOW"' is ir. the loa-tre,p .. ncy range. the 
high-frequency ddt.t cau t,., trdusmitted at low pow<.-r 
for a high signal tv 1101s.: r.tt l•l. The low-fre'-Juer.cy 
data are sent at a l0w v1.:le0 b.•nJw1Jth and so can be 
sampled, digitiz.,d. dn•j ,;ent Juring the verti.:al 
blanking interv.tl. the t 1me in which the scanning 
electron beam returns trom the bottom right to the 
top left of the screen. T<> further minimize the 
potential for interfer.,n.:e. their plan would 
phase-lock all verticdl syn.:hroni::ing pulses 
broadcast in the United St.it~~-

The system's low power and spt:cial signal 
structure would make available frequency channels 
no~ left unused to prevent signdl interference. 
Existing channels could continue to broadcast 
NTSC·quality illldge~. while unused channels could 
broadcast HDTV images. 

AT6.T Microelectronics. Berkeley Heights, NJ, 
plans to use it~ existing 0.9-micrometre CMOS chip 
process as well as bipolar and gallium arsenide 
technologies to design and mduufacture 
•icroprocessors tor the system's signal processing, 
analog-to-digital and digital-to-analog conversion, 
error compensation. and horizontal, vertical, and 
temporal filtering. 

:<:enitt' rnd AT\T pldn to h.tve a de1110nstrat ion 
lllOdel by late 1989. (Source: Spectrum, Hay 1989) 

When Steve Joh5 or Next r,)"11put~r Corporation 
and co rounder of Ap1->le Cvmputer ldun<:hed the first 
personJl ,;ompult."r from hi::; new comp.toy a few months 
ctqo,, it fe,stured,, dn ... :.>rHj ..1ther 1anov.tt ions,, a novel 
upticdl di~k dr1vt.· wh11:h ,·,)ul11 uot only 5ture d,~t.t 

hut the d.1t,1 1·11 ,1i~.k. •:.,111·! t.e rt.•writtcn,, the t ir::;t 
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high powt?reJ l.Js~r tv t.:rt..ltt.• .J. ph'i:SlL.tl l·h.tuqt.• ir1 

the surf.J..:e vr th~ t..!pt: l)C d1~k. ($(1ur,·t .. : 

Finan.:-~ Tim.,s, S H.•y l'>t!".I) 

Omron Tdt~1s1 Electronic:> h...t:; dcl iv,_.r,:J tht· 

world's first prvduct line or tu::zy pru._·e:;:;dt~. 

Oairon sold fuzzy prv.:essor engineer ltloJ l"''t .,t i'l'~·c t •• 
1988, but the FZ-3000 rack-mount anc F;-1010 
tabletop processors are ten times che.tper .tnd 
process ten times as many rules (128 m..uimum). ll•Jt~ 

processors can have eight analog inputs .rnd t1o·" 

analog outputs. Each uses seven levels ot tu!::1m,:;c 
and a •don't care•, with a seven points membership 
function that is piece-wise 1 int?.ir. The proct.'s:i .. .'r:5 
are compc-sed of " special fuzzy chi?, st.wd.tr.i 
microprocessor. RAM, ROM, and connect t.) " host vi" 
serial I/v. An NEC PC-9801 p.,rsonal .:or.iputer 
pr09rams the system via a system console control 
program. Olllron forec.ists 1989 revenu ... :; ot 
Yl-2 billion, or $7.6-15.2 millioh, dn.i up t0 

$767.6 million in 1994 revenues. (Extrdcte.i trvffi 
Electronic Enqin ... erinq Times, 22 H.ty 1')8')) 

IV. APPLICATIONS 

Space industry seeks out tough transput.,rs 

The European Space Agency is to evdluate a 
parallel-processing computer in space, built 
from transputers. These chips will travel on 
a small satellite built by the University ot 
Surrey, which Arianespace, Europe's commercial 
satellite launch company, will put into spdce in 
the autu111n. 

Chris Elliot, from Smith Associate:;, th., 
company that completed a feasibility st~dy of the 
idea for the ESA a year ago, believes it will be the 
first parallel-processing computer to fly in :;pace. 
The ESA is to pay about 100,000 pound:; sterling for 
the computer. 

Transpute'rs are one of Britdin's most 
successful electronic develoi;ments. They ~re 
produced t>y Inmos, the British semi conduct or ,;.,mp.1n1· 
which Thorn EMI sold ldst month tu the 
Franco-Italian company SGS Thomson. 

Trdnspute(S can pr<•\.'.'t."::i-~ mort.• dJt.t m.Hl.' 1.tp1dly 
thdn convention.-tl chip:;, bt!c.1u::it.' tht.•y ,·.,mbint..· 
proccs:;inq power dnct mt.•mvry 0.1 .1 :iinqle 1:h1p. Th••J' 
arc dc51CJned ~o th.it they .Ht• t.•a: .. ;: ti> link 1111 r .. 

form d (1t.1r,tllcl 1:c>mputt.•r. 1',Ht1p11t•·r:. th.it,,,,,, .... ,, 

ddl.t in '"11.tl lt.·l w,,rk mu.·h mot•· ii111·i< i·,· t h.1n 

1;r1nvt.•r1t11.1nJl mJ··h1oe:.o ,f .1 _,~rt.1l.1r :.1·.:,•. 

Th•.> .tr rtt·1· df t r.u1:;put •·r :. • .,111.J pr.,.·, .•• 111.t 

.~omprt.·J~ ft."tnfJtt.' :i•!llJllhJ d.1t.1 _,,,th.it th•• · .. 1t1·l!1t1· 

woul,S not SH.'•.'•t t111~ky .'c~mput•·r m.•1n.>11•·· .. Th·· 

tr.tn:i,>Uler i:; .11:.•> rrhift-' rt·~ .. 1:1t.1ot '" d.1111.1•1•· 1 .. ,. 
c:o::im11· 1c1y:;. th.10 ,·.,nv1•nt l•Hl.tl ··hq,-. .• · .. -.nq, r.1·,·, 

h.um 'he t!lc··tr11n11·:.. on :;.1tt·ll1t.·:, If•'"'" w.1·;., ·•111• 

irrt:v't.•r:;1hlf..l', th•-" 5•••'{)n1S r1•v1·r~1bl•·. Irr•"J•-r·;11.11· 
d,1m.t·~·· 1:. '"tu:.t.••I ti'/ ,, ,,r.td\1,11 ,,,·,·111t11d.1t 1 ••1 .. r 

l ~ 

··l:.tt~J._._ L..;: ~'l·J lt:.. S.ll!•.i:,·. Srr.~th t'l.".i::i ... ""i..!t~!:. t •• o:u ... ! 
th .. tt tht.• rro....1:1ut1.h:tu:i:1nq i•ruA_·~:;:i by w~11...·h tr.•n-;t1Ult..·t::. 

.t!t.• m.1.f._. mt..• .. an$ th.at th ... ·;· .. iv n._:..r .. 1.-.... umu.l.ttt.· • .-h.HtJ ... l·· 

the !i.tr..t..• t..":.:tt..•nl .t:> l."vn-..·~u:.ivn.\l chi:·. r:~liut s.ty:; 

th .. 1t t11._• t .... ller..tn':-t.• vt tht..• t r.insputt.'"'r t•) c.i...11.tt t .... H1 i:;i. 
tl-r._ .... t 1m~s ..t:i hi·Jl~ .. ts th~ ur iqin.il sp ..... "--·it ii..:.tt i1...ln 
NASA (·I,rJu,·t.." .. t tdr chip$ in tht? sp.l1... .. ~ st.tl ion_ 

·rh .. • r~v~r$1t...I~ d..im .. 1~~ "--".1Us~d by _ .. sm~c r.1z·s 
lh·,·urs wht..•n they tlip a tr11.1nsistur t~' m vn ~__, .. )tt. 

,1r \.0 1 ... ·t..· vt:-r:i.l# thu:; ~hanqing d pie.:r ot 
1nt01m.H 10:1. Th" p.Hdllel proL·essing computer vll 
tlw t1n1v.,rs1ty of Surrey's satellite 1s design"d so 
th.tt it carries out the samo= calcu!atioll thre., 
t imt.•!i, :;imultdnCt.::'.Jsly# and c0rnpares the dnswcrs. It 
cosmic rays hdve changed a piece of inform\tion so 
th.It Oil-' ot the processors g<ts :he answer wronq, 
the other two oJtvote tne third and flip th., 
m.iverick transistor back to the right position. 

The array of transputers is being built at 
Surrey's Spacecraft Engineering Research Unit. Two 
very successful satellites built by the group are 
?.!ready in orbit. Tr.~ two satellites to be launched 
this autumn cost 500,000 pounds sterling. By 
comp .. rison, larger coauaunications satellites can 
cost up to 30 million pounds sterling. (This first 
dppeared in Ntw Scientist, London, 15 April 1989, 
the weekly review of science and technology) 

l..)w-cost blue to the light-emitting diode spectrum 

A tiny Durham, NC, company has developed a 
silicon-carbide blue-light-emitting diode that will 
s.,11 for a small fraction of the $45 to $80 charged 
by other companies for similar LEDs. Cree 
Research Inc., is pricing volume quantities at 
S2 apie ~ packdged and $1 unpackaged. Samples are 
priced at ~40. Used with readily available red and 
green LEDs, the low-cost blues mean LED displays can 
now compete with incandescent lights in giant-screen 
displays for stadiums and other applications. The 
new diode~. can also be used in digital colour 
printers and 111edical equipment, where there is~ 
need for near-ultraviolet light sources. Cree plans 
to offer a variety of diodes, ran9in9 frOCD 
single-colour LEDs to chips that will emit multiple 
wavelengths and colours. (Source: Electronics, 
H.iy 1989 I 

~ystems tor s111all firms 

New computer hdtdware .ind software has mJde it 
po~sible for evtn small f ir111s to use 
•:omputer controlled manufacturing. One ::uch system 
is ToolChest, developed by Battelle Memorial 
Institute specifically for small shops. The system 
is bdsed on the CAD/CAM equipment ~sed by larqe 
m.wufdcturers, which al 101.1 design of a part on d 
computer screen, followed by drawinq up of 
in:;t ruc·t ions ::.o th..tl a m.ichine can cut out tht! 
de:;irc.1 ,;hdpe in wood, t11ct.il or pldSt i•;. Sm.ti I 
m.11111t.1<·turcrs ""' u:;ing this type vf lechnolO<JY to 
1n1_·re.1:;t? proJu,:t ion, im,>rove qu..sl ity &tnd pco'-iucC> 
IT\o)(C ,·.,mplt.•A pr1...X1Ut..'l::i. With SU1.:h Cdp.,l>1l it it.•.>, 

:.m.tll 1~nm,1.tn1t•:;. .sre winn1nq 1.'vntr.11·t::; from m.lj>r 

.111t-> •. n·I••:..p.1•·t.· .111.t m .. tc.:h111ery tirm:. l1..1 mdkt.> p.1tt:; 

rh.tt n1•1h1 1:fht·1·.-1:.t.• h.1vt.• l•t.'t..'11 m.1.lt.• t»; 1·ont1.i··t\>rJ 

111 th•. r·.1r t-:.1:.t .,r l .. tllf• Amt.•t\l;,1. M,1llllf.1.:turt.•r!.t 
1h.1t t~.1·;,• r11•t ,,.1.,,.r1..•,S ,·,•in11utt:r1·..:c.t 11f•Hhh.·t1.•11 w1thfl1 

I I>•• '"' d l 1 J 'r'' •,If ·, W l l l l l k <' l y I l 11. I I t •Ii t ( I • ll l t l " 

r1·m.n~ .... ,rqwt ll l'h.'. p·:.d r.1,·tt..•d fJ11m W.sl 1 ~:t rpt•t 

,I• •IJ f 11 I l , 1 / /\(ff 1 l l '}tj ~) 

ii(,, l.tk h.1. -l•"lt'~•ll•t•d tht• f,.,·hn11l•· rt" rlJf .I t.l,n.' 

.11 1·1·· t .111•· • .tt r 1 1·1,J•' :o'j::.f •!ill wa t t1 I Ht.·1t t•:; I''·'' =.;t••'• 11,·I 



d~t~ tr~n~f~r r~t~- Tt1e d~tJ trJ11st~r rat~ is 
.l..:~u,:ipl~sh~d Vt.l d.O d-~h.l.nnel, rftJ~n~tu-r.csistivc 

head. ~h~ 2·Gtyte ~cq ~ill b~ ~h~ first v~zsion 
·l~monsti..:":~.; t"'t" .:~1J-I'1(<J. A1.:..:Jrjin .. ; to E .. ~ll<t?c, 

Lus;u·::s tE->r".lr<h. 1ir·~t.:l0 .,:,.:. th ... t.:_.._._ ... .,anr"s M ... i.S 

H~mur•1 ~iv1sivn, Kod3;k wili m.l~e ..:~1d s~tl the m~t.::i~ 

.tnd i icense the drive te.:hnvl.:>qy to dr i\·' and ho;a.> 
m.inufacturers. The d.lt.'.l transfer rate is as tws~ ~s 

the quickest current disk drives. and tive-cen times 
faster than alternative tape te.:hnoloqies. ~ransf~r 

rate of 6 Mbytes/s is expected in later versions. 
(Extracted from Electronic Engineering Times, 
5 J•10e 1989) 

Geographic information systems 

The m~shing of autc.mated mapping and data 
processing to make electronic maps c.1n help solve a 
VJriety of problems that might improve the bottom 
line. Many companies are using a geographic 
infotaation system (GIS) which ptoraits the storage 
of dozens o( various types of data and then provides 
an understandable, integrated display of all or some 
of the data. The field is considered or.e of the 
fastest growing sectors of computing. Its uses 
continue to be expanded, ranging from planning 
marketing strategies to identifying criae patterns 
to plotting tracks of wildlife in locations where 
there 111.3y be development of natural resources. 
Potlatch, for example, placed information on its 
4,900 separate timber stands on a computer. 
Previously, the da.3 on even one timber stand was 
housed in several hundred office files. In many 
cases, the infor111ation was miles apart. Nov, by 
using a terainal, a forest manager can quickly 
research data on the stand by zeroing in on a map of 
a certain localion. (Extracted froa Fortune, 
24 April 1989) 

A new IC application: the human heart 

The 200,000 or so people that survive sudden 
cardiac arrests each year can now look forward to a 
longer and more productive life - by having 
sophisticated computer systems implanted in their 
bodies. 

IC designers at companies like Ventritex 
(Sunnyvale, Calif.) and Cardiac Pacemaker Inc. 
(St. Paul, Minn.), have taken pacemaker technology 
to new levels of sophistication, far beyond the 
simple devices with which most of us are faailiar. 
The latest pacemakers are actually ca-bination 
pacemaker1Jefibrillators that monitor heart 
activity. If the unit senses that the heart starts 
beating too quickly - a condition called 
tachycardia - it will automatically try to p~ce the 
heart back to its normal rhythm. If tnis 
anti-tachycardia scheme does not work, the next step 
is defibri_lation - th~ delivery of a sizeable shock 
(up to 7~0 V) directly to the heart. 

The real sophistication of the new generation 
of pacemakers, however, is in the!r progra...ability. 
l'lhysicians can program and reprogram them ~ frOftl 
outside the body · and can even play back EXG 
activity reC<>rded by the unit before .rnd after shock 
treatment. This lets them dd)ust the sensitivity dS 
w~ll d5 the tret1tment. 

Two ot the tout IC:; in the Ventr1te~ p.ir.emdkcr 
'1t.•t lt,r i I ldlc.1r t1rc tul l ,;u:;tom, LJt>r a.:dted in l dn'1 
'>flm f.'Mo:;. Another 1:; dO e1<Jhl hit St!micustom 
1Jer~1on cJt .tn 1n<1ustry stttnd...t.rd m11:roproce::;sor. Tht.• 
tour th ir· 15 d std! 1r !lAM, 11,;<?'1 to store di<Jil i7.f'd 
t:tu; w.t·1ct ... rm:-.. 
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A..:·:vrJ:i•-; lv l.»• auth0r. J0hn H1·an of 
\"~nttit~A .. tt:~ Jc\_:,,,, Lh.illen':Jt.""S of th•~:)e dcvi'""-es 
include: .,.,,y !0w rv·"'"' Jissip.llion (less th.ln 
:OJ'4AJ. r.:.11 t t••.: ~"l""'"tcz Jnd storage of EKC 
W.l\".,tot"'~· pr0..;1:.mm.1Lle ,J.,li\·ery 0t up to 7~0 V, .. u1J 
hi'}h :c::;olut i11n mt..·,t:iarerr.cnt ot se-veral syst~m 
Vvl l ..t'J•'S. 

""'h~ l1 .. )W t-n.:WL"t :c~ultcm~uts .ice- espei...:ially 
~a:;>ortjnt, sir1,.:~ tht! (>0Wt>t is self-contained in the 
fo!m ot a b..tlt<>ry. Tht> ivnge~ity of the device is 
also afte..:teJ by h0w vfl"n it must apply a high 
voltage sh0..:k. l::..iL'h unit is capable of delivering 
about 300 sh0·.:1<:; ..tE'd mv11it0r ing the patient up to 
four or five ye.tis. Ot .:ourse, the reli.lbility of 
the ..:hips and the system .He iat.portant as well -
field tailures hav~ svme rather unpleasant after­
effects for the user. 

Future qen.,r.>t io1.s 0t pacemakers will be even 
more advanced. There cs talk of using advanced 
oxygen and vibration st>nsors so the pacemaker can 
adjust to the patient's activity level. Beyond 
pacemakers, chips •ill continue to find applications 
in var\uus typt>s of biomedical devices. Other 
companies, like JM and Choclear Corp., have almost 
perfected an implantable hearing aid. (Reprinted 
with permissi~n frum Semiconductor Internatior.al 
Magazine. May l'ia9. Copyright 1989 by Cahners 
Publishi,1g Co .• Des Plaines, 11., USA) 

Benefits of CAD ·c;.1:: CAM 

Injection moulded component production can 
benefit from tt.e •Jse of CAD/CAE/C/U4, through 
improved proJuct c~sign, a reduction in time to 
market and a smoother scale-up to production 
tooling. The capability has fallen in price, with 
$25,000 workstations now able to perform the work 
which mi 11 ion .jol lar computers performed a few years 
ago, according to G. Forbes, Eastern Region manager 
for MoldFlow, a software producer. Pitney Bowes 
Corporate Engineering and Technology used the 
technology to reduce the cycle time fer the complex 
injection of a business machine over 28.5 per cent, 
and also reduced the forecast 3~ week development 
cycle for the product by 10 weeks through improved 
team cOCM1unication; CAE for designing the part, 
transferring data and producing the tooling; and 
finite element, cooling and flow analysis. 

Huron Plastics (St. Clair, MI) has attributed a 
S per cent increase in sales to us~ of CAD 
technology, and notes that machine time efticiency 
has been improved 18 ~er cent due to superivr melt 
flow ana1ysis. The company has studied the 
effectiveness of its use of computer-aided 
technologies in 30 CAO/CAM jobs, finding a 
29 per c~nt improvement in profitability versus 
traditional mt!thoJs. in one instance, a 
$1,000 "".>dificdtion WdS made in a gate location 
after a flow andlysis, improving product 
profitability 73 per ct!nt in one year. (Extracted 
t rom ModPrn V ! ~~~ •·,·~, May 1989) 

C1•, • l.tt~>r.lf,,r•; (Ml l.tn, IL1lyl wl 11 l.tui:.·h new 
t>e..tr in1J5 wh11·h .tl l 1.., tht• t ;r:;t ,·0nunt'rr:ittl 
.tppl ii·.1t ion ,,f ~;11p 0 •r•"dfl.i101·tt>r~. The hl<Jh 5P•'t.-•i1 
hf!'clr inrJ!'.i httV•.> m.,•Jn•·t 1c l•'!Vit,tt ion withi>Ul ntt r it ir>n 
.1nt1 lctk•~ ,1riv.•nt.1•;•· ·)f th1.• 11r~>i•t•rt lf.!J. of ru:.-w 
::.;upt.•f('•)n11u1·f,)r-;.. 1'h1· t~•·.ir ln·J'.'i ,1re m~•d•' of ,r 1_·err1m11: 

o:aide cnn~.l:or 1n•J •1! i'I r r ·um, bttr ~um rtn(S '~oppt.•r. 

When th1• hf•otr inr1:~ ,\r•• ,tt ,, t1•mp1•r.tfare of undPr 
l?f,,,r·, they .1Jiqw ,..lt•.-tr1,·1ry I•) p.•~s thrnu(Jh tht.•m 



•1th,)l1t tt.~~1:a.tn.·t.•; tht.•y .ti::;,, t1t._•t···l m.t·:i:.·t t.· 

'-'lb)t."'-·t:: ... ·rh-..· $Upt..•1.·.._·:hiu .. :t"-lr l···-~: tu,::. ~·,·1.1.~.1 l11· u:,,-,: 

t"-·.r i::t. .. '-"t:iiun mt.•,:h.tn1.·:;. t.•lt.•,:t:,·~1.1.·:~. 

rnc,ti ... ·1r?t. ... tnd tht.• ... h ... •t .... \:..:p.h ... "t.• llhL1:>try ... 

rr,)tn ~"~!-: ~-~ l]rt.~. lb Apt t l l9B·•) 

~~ ~~~~· ! i!_~~:l~-~!!!~ ~.t 
~!.~m. ~~ ~i":!!.~1!1~ 

.- • •ltl ~ ll 1 t l : .. : • 

{!-::...t r.1."tt·,i 

r·..tst 1,._·r~.lt hHl .._)!: pr.._1t0tyt.•:i !: t"-'m C.;I• systt.·m~ ?~; 

nvw .l rt? .. ll it'l ... t.n ... i th~ tc .... ·hnvl'-"lJ':. ts :rr:pr ...... ,vinl.J 
r.ipiJly. On" :;;•stem curr.,'1tly tr: lb..:, 

St.,reolithvgr.iphy, is dV.til.ibl,• 1tvm 3l' $\r'Stem~ 

(Sylmar. CA). Th" comp.in;- c.,.,!s tt L·.ui bot? us..-.l L>;· 
10 per cent of the 400,000 m.1nut.1c·tu«•rs' CAD 
wurkst.it iur.s now in use. St creel tth1....1qt.1phy U$~S .tn 
ultr.tviolet l.iser to cure thin l.iy.,rs 
o.oo~-0.030-in - ot liquid pl..tsti..:. \Ootkin'ol fr0m 
bottom to top, d prototype c.in b<' cr<'.lted. Curi tl'oJ 
in an ultraviolet oven is requ1r<'d and th<' ent1ro? 
process can take a ~ew minutes up to a few hvurs. 
The lbOdel can be up to 10-in square. 

Micro-cut Engineering (StteamwvoJ, IL) otter:; 
stereolithoqraphy as a third party setvice and 
charges $1,500-3,000 per job. Other, nc~cr, 

technologies 111..ty soon rival stere0lithography. 
Laminated object 111..tnufacturinq (l.OH) is being 
developeci by Hydronetics, and selective laser 
sintering (SLS) has been licensed to DTH (Austin, 
TX). DTH, in turn, received $500,000 worth of 
funding and te..:hnical support from BF WvJrich in 
return for .tn equity stake. Hoth prOL·esse:; use 
powde:s instead of a liquid plastic. Hydrcnetic:; 
thinks its process may be better than 
stereolitho9raphy because I.OH uses a c.irbon dioi<ide 
laser, which is more powerful, and p.:>ssibly quicker, 
than ultraviolet lasers. Other prototyping systems 
are being worked on by Automated Dynamics (Troy. NY) 
and the Batte lie Hemor ial Institute (Columbu,;, 011). 

Soaae people believe finished products m.lY eventually 
coaae straight off the coaaputer screen. (EAtracteJ 
from High Technology Busines~. Jure 1989) 

New portables 

US producers .HP. introd·1cinq po,·ket-si;:e 
portable computers with desktop computer power. New 
portables incluoe Atari's I-lb, 8-line screen 
portable, which has captured the interest of NASA. 
Scientists at the US space agency could use the 
portable as an electronic note taker. Poqet 
Coaaputer (Sunnyv.tle, CA) will introduce;, 1-lb, 
25-line pop-up screen portable in summt. 1989 thJt 
runs IBM-compatible softw~•e. NEC's 4.4-1b 
UltraLite is already on the market. It is faster 
than ma11y des~tops and hds suf t icient m<'mory to run 
such top-sell1 ng word proces:; i ng and spreadsheet 
programs as WordPerfect and Lotus l ·2·3. One 
drawback: the bJttery must be encrgi;:ed every 
90 minutes .tnd the recharger in..:reases tho? 
portable's weight by l.2 lb. s.·epti..:s s<1y the 
restrict ions of d portable .tre hum.in, not 
techni..:.tl. The prospect of eye strain .tnd c.:1.1mp,• 0 I 
typinq could turn "'""Y potent idl custum..-rs. 
O,tt,t•Jt.lt:S.l (~dn Jo5e, CA) i5 projc._·tin9 qlt>h.ll 
=ah1t.11'l'1·-·nt5 of 'wrt_,shlt.• c,>mpulcr~ of J.tl mill 1~111 11111t:.i 
hy ltf'll. The m.tJ1,._>rity ,Jf 1>.,rt.1blt.• u::;L•r:; .,,.._. 

t r.t\.'t.·~ l IU•J t.•A1.:1:ut iVt·~ c1n11 :;.tlt!5 pt•f :.iolH\t.•l. 
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St.•f\."l.\.·t.• ln lht.• lJ:;, 1°dmp.Ut'•t l11 .'ll m111 idn dt• .• lo:,t,1i1 •. 

(E ... tr.1.'tt.•11 trnm 11!~ r~.·w:.o, .l•) M.11· l'>tt'-) 

;;11, ••• , '., 1n11n1t ,. r : ••• r I' q.t 111111•1 11\ ,,, ,,111 I·' f I'.,. r' .r 
.•• ·1,•11t 1r 11· l'qf'Tlpot 1n·J· ;;.·it·nr l'..t '.. h.t\."t' f.11111.I r h.1r 

1'dm1111f••r::a 1;,1n ~l:..,1 l•1• u:;, .. t r., ,-,,·.1tt• ,.;..,ipr1m .. 11t 11 

,~tt.t. n.•t J.1::;t t•: ... ·,·~-:l :_.,;,·h l?:[,>:rr..tt l•'!l. f.f;_;S.:\ !,•Liil·! 

~h.lt s1n.t.:.l ... l~l.':1"...; .i. ....... u:. '"'~t•U.tt.·::; 1.i...•rt.· rt • ._,:-._• 

.~--.·n::.tt,• .t! t·r,i}t.···t.::-; tt:e :..;:·.t···· :;huttlt..•'s. 

.H•r. 1 .i·i•~.l:m:,·:. th.tu •~·:t.• •~n.!turl:~ ... ·l!.> ... ;,, i<t.''i t.) tht.· 

l"'i'".1:.1:tl'i : :;.-t.·:.ttft.· l•:.Jt..· .•t ,·dmputt..•:s is tht: 

.t •"[ .11· . :...:t ... ~- ... ·r.._·,;r-=-.E·;~t1t._•[ ~:: .1t ... 1ut ~tn hdut Wduld h.t\.'t..• 

!.1~1:: .. tn E!.::A•." v.1.· .. ~~=- t ut·t.' __ ·,)mru:'-"r ~b'-'llt ~~ yt.• .. t: s 
d! ..._·.._)!,~UH.:.··,,::_; -...~pt..•Ltt ~·-'Il td $..._)l\'t.'. 
Th._· E.·.-n.·1::::.;!. l~ J~:'.t..' !·~tl·f) 

"I'ht..• t._1tt ... -l llhJ io: [e,.- ... ~nt munths b;· ..t plcthur..t ot 
\.i1::;.1::;tt.•[:> .t:hi ,., i:,t_•:; with t~~hn0luq1~al '-)rigins -
r.ul .u1,1 .. !lr •"I .. \:ih\.":i, t· .. -..j ,~rV~essing S\...-.J.res .Jnd d 

:.ui.Jt..' •'! t.•:1•:1r0mt'.t.•1:t..1l ... hrcJts, rt?flects the truism 
th.tt tht_~ ·F"-·.tter etr 1,_·1~r~·-·;- .. lL'hieved by n~v 
lt.•1..:h1h)lo·Ji' \.!,_)t..•s n'-•t ..tl•..t~·s t:>qu..tl greater safety.. In 
th~ s~~rch t0r s0lut10r1s t0 dvoid future disaster, 
vnt- Jre..t vt inL·re.J.s1nq interest is the use of 
int cl i iqt..•nt cvmputc• systems, such as expert 
syst~ms. An e~pt:>rt system cdn provide a 
s0phistiC.lt.,J .inJ ever .ilert .tssistant to the human 
'-'Per ..ttvr, •h0:;c ..._·L·>h:cnt r ..it ivn may be on other 
m.itters .It .l ~·•itical moment - or who may simply be 
l>u<eJ ..tnd n,•t :;utl1.:1ently .tltt<ntive to possible 
d.rnq.,rs. hn e>:pert systo?m c.in identif~· risks and 
eith<'r P''"'"Pt the .>per.Hor. v: take the necessa:y 
,_·.;ut 1.:;n.irr .k·t i .. rn 1t:;elf. EApert systems can also 
ensure thJt cn~inccr:; tvlluw dLCt::pted procedures 
prt.>vcnt 111<1 :u<thoer work frvm b.:ing carried out until 
-..· .. h·h st .. hJ~ ~ s ct.>r r c..:t l i' L"omplct~d. But there are a 
rew CJt._·he::;. OI1e or them -- dnd one of the most 
.:asil•; re.:titio?~ is th.it, although expert systems 
offer m.in;· improv.:.:.cnts in the s.ifety and quality of 
sy:;tc:ns, the;· ate themselv<'s a product of technology 
and s0 :;ubje..:t to the s.ime sources of error. Huch 
·.>t the prc>blem dcr 1ves from the fact that many 
,fovel•>1,ers of expert systems come from a background 
where the development of large-scdle or safety-
cr it i..:.11 systems is not common. Guidance is needed 
~o en:;ure th.it .ill cc>ncerned with the developme:it of 
eApcrt systems in criticdl areas conform to the same 
sta11J.ud:; fur qu.1lity and safety as are applied to 
to oth,•r c0mputer systems. The Computing Services 
,&::;s0ct..tl ion, the industry's trade association, has 
long been active in the ~uality assurance area and 
has ;u·..>duced .l set of guidelines. Key issues centre 
.tround the w.iy th..tt expert systems are developed. 
Thi3 usually involves a succession of prototypes 
that evolve into the ti nal system. (Source: The 
!!~~· 13 April 1989) 

A m.iJut c.itJstrvphe ..:vulJ hit humanity through 
milit.uy reli,111ce on so-call•'d thinking computers, 
s<1ys ..t rep<>rt pub! ished by the working party of the 
Coun ... ·i l f·>r ::;,.:ienL't.l ..tnd So1_·icty. By far the most 
w0rryi11<J p0tenti..tl use ut .trtificial intellii;ence 
(Al) is the ".1uton0mous d..-cision mJking system that 
not only m.tkc::. dr:1:is10ns hut dls0 commands mdchinery 
t,> .tt~l 011 them·. l\H.;,i, knowlt..•d1Jt: bdsed systems ·the 
rt..·i~>rt s.1y~ ~h.,ul~t, wherL"'Vt.•r pussil>l~, complemt:'nt 
hunun w.>rkt.·t~ r.tlht•r th.111 rt.•511.•i:t.• them. It shuuld 
h•--' ,t'-•:;1tJri•:.! t .. rt:td.t.-t.' it:. 1t.·.1:. .. 1nt.nq, dllowinJ the 
hnm.u. u:;,•r ~ .•. l\I•'"' th1• t.1:;1< .tn.t l.':.Ct.'l1:i:H.' jud.Jt.•ml'nt 
'n iHt••fl•ft·~ i;;.J rr1t• rt•:~nlt: .. ~t~:; :;h11uld bt.• ,, to1>l 

t • ,, •l!lt <1·,1• • 1, ,• .to•• 1·,1 -:1 f"', 1i-.1·t If, 1 t 5 tlWI\ r 1•11\t. 
Th•· ,,.,1 .. :r .1·,·. t~\1~ th•· :.1~.1 Pr .• t1•1·ti•)ll A.1·t :.,h .. ul1t 

I 1! I 

r .. , 
, \I I• 11 ~ 

• t ;f II t • : 1 

. .-. 1•1 t h1• : ,, :,._, t.·,· wh 11·h pt.·r :;.,n.tl 
, ...... t. Th1•(1• 1t..1·1· ,d~tl 111• .1 f11t Ult' 

r ' · . ; 1 • i . 1 t 1 , ' 1 ~ : • • • r '" t · • ; :;, c .-t 11 , I . • r , I :..- • I t 

11\f"lll I''·, •.. ,•.,. d fl:o 11·,,·!11! .tll•t :.1mpl1• l(Jt:; 

IH't"I 

·•Iii' i. 1· .\! I· .i,·, 1 .. •W I : ' ... ·1·11, '.II· II ,, • f h·· t1.111k I ll•J :.·,:.t 1••11 

II~ i-"f.tll•"t• .. tOi· .\ jl'.'•' .1.t·~·:. ,. ,,,, t\.~nu• l••.111:; ,,, 

1 ·11·. ~ .,1.0· r ·, ·'' 1 r • r I .111' 111·-. . ,, j { h·· A11 .. , I,, 1 Liii '•'I .t 1 1 !TI 



hich vtt~r:i ~1...i.l ... .!t..•.:; tv mu~t lplt.~ ... : .... :at"'°._·t i....::.r. 

:..tn:::t "-·vntincnt .. tt tt..t.in j...:>urth.;"'J:i. It i-"Vlnl:> ..i:..ot 

h.t.t other us~:; su•_·h .JS tht.." ·sct"~~iq. !.hink in .. ;· 
00...)t runnl!hJ .t r .. t...__·t0r1· pr<.Aiuct iva l in~ - h .. t\:c ·

1
.._•t 

v p...tss the lJt .. 1t .. )t':"Pt: stjljt.". Tht:- r~pvrt. whilt" 
:~n~rjl l'i \>pl im1st ic, Jvt>s nvt swinq the pt.•nJulum 
·~rilousli· the vthc-r w.iy. Cvmput~~s, it :i.J.)'$, ..t.rt.: 
:ot •ob j~ct iv~·; th~;· t u1h ·t i un .-ts rr.v...it.l' l :i •.H 

epresentations ut the real worl-i and, as su,·h. 
heir "judgements" are essentially tallible. They 

;hould always, in principle, be ch.illengeJ. The 
•orking party suggest5 that .iny ~bS available tor 
•ublic use should include a clear statement or who 
•ade 't and on whose expert knowl.,Jge it is b.ised; 
•f what it claims to be able to d0 (and nut to do); 
>f the foreseeable risks and dangers it holds; dnd 
>f the general danger of relying on a m..chine in 
1reas where human advice is available. The rep<.Ht 
:>inpoints the current ::ialance in one superb 
;entence: "The mind's fundamental i ntel l ig ibi lit~­
.s suggested by successes in AI: its enorcious 
richness and power are emphasized by Al's llldny 
:urrent failures". (Source: The Guardian, 
'.l May 1989) 

·1ew sensor designs through advanced modelling 
.1ethods 

Advanced modelling methods have brought about 
•ew sensor designs that overcome prior l imitations. 
•long with mature, high-quantity production methods 
>arrowed from the microprocessor sector, the result 
1s a stable and precise p~·..duct offered at a 
ioderate pr ice. High-pressurt: ;;ensors .He present l '..' 
;ocning about as commodity products, which promise 
o open up many uses in mobile and industrial 

1ydraulics, auto braking and suspension systems, and 
.ome consumer products. Sen3or makers are working 
o enhance execution while reducing costs, and there 

is a slow but steady trend towards placing more 
?lectronics in the sensor. A longer-term 
>0ssibility is adding microprocessor power to the 
;ensor, which would expand a sensor's capacities and 
•mprove execution. (F.xtracted from Machine Design, 
~l Hay 1989) 

1-D graphic real-time image manipulator 

Sony has developed the DHE 9000, a comme•cial 
3-D graphic real-time image manipulator. The system 
;an 111anoeuvre images as quickly as the operator can 
load commands from a mouse - f~r faster than the 
,>resent state-of-the-art supercomputer/supermicro 
1raphics systems. The machine has a trac<ball 
;onsole that puts the 3-D editing controls at the 
1ser's fingertips, doubles incoming image data line 
:ounts to remove jagged lines from the screen and 
:an produce warping - the mapping of 2··0 moving 
imagery on~o a 3-D objt:ct in real time to form • 
:omposite graphic. The DHE ~000 has an 8· bit ..:ol0ur 
lepth, a signal-to-noise ratio or 56 dB, takes in 
tideo data at 13.5 Hiiz (detailed images at IT.ore thdn 
~•O pixel width) and processes it at ~- 7~ Hiiz I<• 

>roduce 5000x400 pixel i .1agc:;. ( ~::<t r.ided t rom 
·:el@ctronic_.!'.!!gi11t?e£in~.1..'.!'i'!'_c:;, 10 Apr i I 1?8?) 

Whdt .ire "l.11m._..1 tq ht• tht.• ·,.1 : ~I':, ~ ir~! : l.sf 

1.:rccn Vl~u.tl d1~id.1·,· 1u11t J t•) t •· ~:···· .,f .n1·1· 
ctdlat ion t~mi~~l•Hl hrlVt...• ht:.)•:ra .tnr1·•1,:..·-..· i t 1•1· .t 11r· 

·om,h1ny. 

tt. ltol l m.tn11 M,11;11f .•··t 11r •'I • 11. : .. ,11.t. •I• h.1:. 

nit 1.tJ ly LtH111·h ... ·d ,.,., rir·nfu,·t ~ r : tJr;·· .t11d ·n:.111<; 

• .-,rk::ttctt ion:;, W\th ,, V[Jli f.ir IHM i•·r ;,,1~1l 1·11m;i1;~ .. 1:. 

() ( ol 1 ow 1 n :; • .-pt ••mb1• r . 

:"!:t..· --.::·,,~·:.; ~ut..· L..!::i.t..·l ..t:..._·.,;:~...! ..s !.l...tt li'-IuiJ: ~.:::;·:;t .. 11 

1...n:...t •. :·: .. !t..··;t..<~·t)t.:...! t,.>z· Ht~.1.·!i.,;, :r· JJp..tn .Jri...! lic>iuy: ti:._•'-" 

~ :.t.!l.it ~.>:: ... .-.1:.r~·:. l:t.• t~:':' .. :tt.:lj" rC"..ti..:i Ly ~lC'\.:tr..._.ni'-· 
t .• ~ ·; '·':.,;. i : ' . i: 'i: t,.• t :;,, -

:. l ..:ur~·-· : 'fti • ) 

,_'.1.~tJut .. -:- ·nvtctr_···uks· ..!r~ ..t n~w ca.t ..:y:ory .. ind ..i 

b.1t ,·,}:i:iue-... ~r rt' •• u kt."'t. Cumput~r -,o:.ebt.JOks c.in •. h:.:.:pt 

'-Hht:: .tppl i1: .. 1:. ·._;.1:; th.!n worJ pr1 :~-:.sing, and Cdn 
._·0ru1c'-·t to ~xtern..11 units. The S1 •. l!'p Brdin d.Ct..:~pls 

IC ._· .. ~rd:; t .. H mt!rt10ry and for auxilia:-y software; 

""'sting ._-.,rJs in•:lu..ie fortunetelling. translation 
(tr0m J.ip.ines<> into English, Korean and Chinese), a 
T,>k'iv restaurant gui..ie, and English lessons. Like 
Sh~rp·s ~arlier "organi~er" - of which 2 million 
were s0ld in 2.~ year.:; - it keeps track of r.hone 
numbers, sch<>dules, expenses, and time in differenc 
citic:;; dJJitiu11 vf IC software acceptance created 
the Brain, of which 60,00r •ere sold in 1988. Sanyo 
dnd Sony competitors use l"ss expensive floppy discs 
rather than IC cards. (Extracted from Electronic 
Engineering Times, 15 Hay 1989) 

V - COMPtn'BR BDUCATIOll 

The UK Council for Computing Development was 
roun.J<>J in 1981 and is a professional, independent, 
non ~pH>f it -m.ik i ng or~an i zat ion funded by its members. 

Heobership is available to individuals and 
organizations in t'.1e UK, who, quite apart from any 
charitable motives, find that participation in 
UKCCD's proiects provides an opportunity to market 
their goods and services. 

The UKCCD acts as a two-way COllllllunication 
channel betweer. those in the UC who have an interest 
in working with developing countries and want to 
as~ist in extending the use cf IT, and those in such 
countries who seek and welc°"'e support and 
assistance to this end. The UKCCD also acts as a 
focal point in the UK for national and international 
funding bodies who provide at0ney for collaborative 
projects between members in the U~ and users in 
developing countries. 

These ma\' be el<pressed in t~rms of the 
following ob)ectives: 

Tu provide a ch.tnnel of communication 
between developing countries and 
intern.itional agencies on the one hand, and 
tht> UK computing community on the other; 

Tu u~l.tbli:;h d<Jree~cnts with selected 
developing c0untrie~ for the UK to help them 
in forming ndt ional policies in the 
.1ppl 1<: •• 1 ion of computer technology, in 
··re.it in•J relat"d str.tt~gic plans -
p.irt inil.trly !ho:;e .:onr.erned with education 
.1n J tr.tin i th~ 

•' : •• rmHl.1te 1··t t·~·ar 1···~ ,\n•i pro)f?r:"t:; in tht· 
'1·rm.-; qf ~11.·t. .t·Jr•. 

·:· .... , •. 1Ll·· ·ti'i·=•'Pr: 1:1· tJ1>·,.j~ t1n11 ::aerv1.·,_.:.. 
.,, l•J1ri.tl l111J lfl fh1· r;;..: t') ht. .. c;,;p,,:.;.1: .. i lo !.tu_. 
i' .• •'f1r 1,1 l m 1 r ';•·t ,11 ,, ·,. ,,11t.•r :;c.t:;; 

T, .1 •• 1:.t .1,··:··l .. p1r.1 ,·qnntrie:. l•, rn.kt• ttu.• 

I·•· '.l',p •1f q •11d:o .t:\ I '.1•'f'Jl1"C:.O f'fThlUcl' IH•I 

r r •rll th•· '"'; 



.. ~· .. !:;:.;~::.;t -.!it.•·.·..._.:,i::l:~ ... J .._·,.u:~t.:. 1-.·:.. :, ... 1,f,..·:.~ ~:·i 

Jt C:it.-tl·i 1$~~ :..,•"..;t .. ·t.·:; •. :.t ~ l! •• t:i ... ·..._. t.._'I :.;d~t..t~ ~·.· 

~·,: .. t~:.t:..t the ._·tt.•.lt i,11? ,-: tt.•ln~::•l 

;:cu ... JI.t:r..:nt.:S ,tp~~tupt 1Jtt.: !...._.r thl.• Ut..'"t..• ... !:... ...... 
.Jc\."t..•: ..Ji,~ I~-} .._·,JUI~t t l t!:i; 

TL· V!:'-J.tnt:.:t..• :it!r!lltlJt:i, ~untt..•tt..~111 .. :t.:S. :.r.ttt.:::'-1 

~·uur:it..•:i, in~.tr ... i .tth.1 uutw..trJ mis:;i ... ni.:;; 

Tv iu'-·cc.1.::>c p .. uti.. .. ·1p..t.t101. 01 mcmlit..·.t~ t:l lht: 

..tbu\."~ ..i~t iv it ies. 

Tht: UKL"L"O prvviJcs inturm..it iun tu dcvclVt-J1I'-lJ 

~Juntr i"s ..tbvut th" [":iOUCC"S ..tv.iil.ibl" to h"lp in 
solving th.,ic o.irticular problems (journals, 
c~nsult.ints' r~gist.,r. publi..:ations on pdrti~~l.ir 
topit.:s, such ..:.:i prvcurt?mt?nt, indeA of e ........ ...:..tt1on ,1nJ 
trdininq cuurst!s). 

The Senior H.ina-Jers appreci.ition course h.ts 
b""n d"velop"d and presented in som.. countries. 
Oth.,rs will be d"veloped f~r particular application 
ar~as, su~h ~s ~qriculture, health, w~ter resvur~es, 

tr..tnsport .ind customized data bases. 

High-level inw.ird missions dre arranged for 
s"nior professionals .ind study and training 
progr..tmmes ..tre organized for visitors from 
J.,veloping countries. 

The UKCCD established the Kent Confer~ 
Inform.ttion Technology in Developing Countries. 
This is now run by the British Council. Confere1~"s 
are also being arranged overse..ts on the lires of the 
C..tiro ~onference on Procurement. 

Hemb.,rs are given the opportunit:r· to becom" 
involve,. in projects both directly. as part of 
a UKCCD leam put together at the request of an 
overseas organization. or indirectly through the 
information service. In particular. they are kept 
informed of projects being funded by the World 
Bank, th" UN agencies and the Asian Development 
B..tnk. Some of these are multi-million pound 
projects with components on information technology. 
e.g .• setting up a data base or microc0111puter 
applications. 

Consultants, who are members of UKCCD. when 
bidding for projects, may refer to their association 
with UKCCD and their ability to draw on its 
resources. 

Th" UKCCD is not involved in all aspects of 
computing. bu!Jspecializes in a restricted range ot 
topics and aims to provide a high-quality level of 
service in those areas. The following list itemizes 
those topics wh.,re some members of UKCCD ~dve been 
involved: 

Pro.....:urcm~nl; 

l>t...•vcl1•p1ny d Ndt 1on.tl Computer !it rdlt!cjy; 

At1t1>m.1f 1110 of l 1hr,tr It!~ .tnd inf•Hm.tt 11111 

tiur t_•.1u;..; 

1·;:..t.1t1l 1:.t\111•J r r.11r1111,J 1·•,11r:,••:..; 

::••t t 111,1 up ,f.1t .1 11 .1·,,•_, .111, : 1r 1•.<,1mpl••, urti.tt1 
.f·."J..• J, 1pm:•11r; 

.'::' i ~ :. ..... : 

L:. :_ :.1!. 

:.c::. : .. :. 

,; :c : : .. :: ~ : . . : ._. ~. ·t ::-•.l: .. :.;e:-:-,_·:.i:..; 

.:: .!.::.:' 
: .. :,· 

.t:t• • • - ~ ll. 

.. t:t.! ut ':PC-ilt.::..~ ::.:._·:t·..:;~ •. t:1 i ·..;,.:f...lt1•+ i·-!:t ~t..·S .:rt.." 

set up t._. ,::j;, .t::.! ,·, :,!.: .. :t,_· .i...·t i·.-~t it..·:.> ~=· t!:'-·s~ 

tup1c.s .. l..\ .... •.:r-.i:-.t..•: · •. 1: , :,:.i::~:.:..st ~"'11~ Jtt..• .tn•:!.tt.•J t.0 

Sp0n:>vr ::i~·t:·:l ti. t··~ :·~·: ~ :•_·:.. .._-.: ('Iv Jt.-..:t:i ln J.:~.iS 

whcr..:- th ... ·z· !:.r:t.· t!-.e ·tt· :·l.:.:t-1· ut t..'Att..>n.Ju1.q :.~:ci.t 
S.:tl~:; •J:. -.j,_..._)_J:j .1::: __,it.·:·: i. "t..·~. 

1')8., h.b; 

A..i•. l:>t..•,f ~lit..· :..:: l. :..1:; .... 1 .:;_,\'t..•.tnmt.:at vu tht: 

(h:.~Vt>lv~J.:•t..:llt .......... 1 !1.~'-fht:.t t:...iu.1..·...t.t 10:. prv'-!t..l:runc, 
rh)• L~i1 .. ; l1:1t,~t..·C.t.::::.cJ; 

M.s~-.st.:J tLt: Li1.1tt.:J ~;..it10ns .lij .dgcnl..'."ics bJ· 
iJcnt iiy1n-j br ~t l!ih '--..lihii...1..tt~s for senior 
tech:1ic.>l pvsts 1n Jev.,lopm.,nt pru)"cts; 

Assistc.1 ._,•1cr:>t..•.t:i .;1y: .. uti=...t.t ions with 
intrvduct i ... H1s td ~l(JtJr ... J~lr i.Jte budies 1n th~ 
UK; 

Undert.ik"n praJ.,cts 111 Eqypt. Ir.iq. Kuw.iit, 
Malaysia. H0rocc0, Sri L~nka, Tunisia, 
Turkt-y, :imb..lbwc, P..ik i!itdn, Zambia, India, 
Ch1n,i .l:.J the United Arab Republic; 

ArrdriqeJ inwdrd m1ss10r1s ot senior 
representatives from Egypt. Jr,iq, Kenya. 
Pitkist.:tn, Philit,pinc:;, Sin9.1port!, Sri Lanka, 
Tunisi..1, Turkey .111d the World He.tlth 
Or9aniz..1tion; 

field 1;ourse~ t0r tt1c ctlicf executive5 of 
n~-ttior.~il trainin•J in:;titut; :1s; 

Publ isht-•l ii J1 re<'tory ut UI< protes~. n.•l 
advisory .ind r•!•JUldtory tx"11es in the t l"ld 
of computer tc,.:hndlO•Jr·; 

Or<JoUll'Zt.."! ,, •:l)ntt.•r1.:n1_-._. vn 1_·umput irHJ :~y:.;tcm5 

(H01;urcmt.•nt 1n (:1.)lf}l111ction 1-1ith tht• t:1Jypt ldn 
GoJernmt.•nt; 

Devt.•l11pt..•·t .u1 t(•pr1:1·L1f idn Co\H:it." fnt :;:.enior 
m.t11,l•Jt'f:.i .111d pt1·: .. .t.•lllt••t lt l•) (HJhll1_· :..t•1·t1H 
()ftJoUllZ.tt \.io-. 1n ~:1mti.tt.w .. ·, P.sk 1.;r.u1 ,,u.t 
1:h1 n.t; 

~::.i ,it'' ' '1 ... 

IT · .. t 11,t, •• t : 1 .• 1'.1 . t' · ·; • · : , I 1 1 11 · J ' · , . • 11 ~ r : '· . ; 

i 111t.I 1·.t .• • t .1 1·• 11' ··r 1·.,· 1 ·11r11.1I 1•1.t 1t i·· 

Inf• .r rt• 1' t •II "· h1. JJ" f•r• ,,, ; 'i f°,o•:d; 

In l t 1.1 t '· I t .. r 11 .1 f , i:1 if .111 ,,, ·, 1 '" t 1 t .1 ! 1. >11 

ti.,.,., r' .r l T 'r ,, i fl I II i •r 'I 111 I·.: tf I 1111:; 1 rl 
I tw llK; 
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Assi::>tt>d tht:' :irrJJ.ib\oiit...• IT ,:-.)mm.unity in 

sett !n~ up .t tr.1i:1llhJ ~t·_-.· .. ~dit .. 1t ion ~i}·-

There ..1re thr~t? C..ltetjVt ies vt mt!mbcrst~ip: 
ind!vidual. corpor..tt~ drhJ uvt?rst?J.s. Within e-.i.. ... ·h 

:ate9ory the benefits of joininQ UKCCD .He ·;ariou:;. 
:mt, tor UK 111e1r.bers, are s:..mm,u i=ed as: 

To be involved in the objectives; 

To open up new o:>usiness o»portunities, 
aiming tor increased sales ot goods or 
services; 

l'o provide the c.pi;...:>rtur.it:,· for part icip.1t ion 
in projects funded by the international 
agencies. 

To provide ac:cess to lists or important 
contacts in dt V<loping cuu"ltries, fundiny 
agencies and other international 
organizati~ns c0ncerned with IT; 

To p,omote their image b:,· being seen to be 
involved; 

To help improve the knuwledge and 
understanding ot UK staff to the needs and 
particular requirements of developing 
countries; 

To participate in an e:.:ch.inge -' intorirJtiun 
with other members in the ur and overseas; 

To meet or have c0ntlct •:th like-minded 
professionals. 

Individual members may join the UKCCD 
2onsultancy Register, which enables them to receive 
re9ular inforllldt ion about consul tan.:y and 
recruitment opportunities. 

A new class of dffili..itc mcmb~rs for o· .. crJc.t_'j, 

>rgani:i:ations has been introduced, and is aimed at: 

Government departments; 

Co. puter ~quipment compdnieJ/retailers; 

DP dnJ ....:omputcr centre.:;; 

Compdnics; 
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JOO pvunds st .. r I irhJ 

200 pounds sterlinJ 

,; r1t._._. ·~l.1:;:; ,_,t ._.· .. ·t.·t..5t:.J.:.i aftilidte member hds b~~n 

intrvJ.u'-·t:t.:! t·..)r u\/erst:jS org.inizations dt an annual 
suhscr ipt i{_:_,n r~tt ~ of 40 pounds sterling. 

Fur:her inr0rmJti0n from the UK Council for 
L'0mput in9 :-.:v.:t.•:'m.:nt (U~CCD) at PTRC Education and 
H~se~r~h s~rvi~c~ LtJ., Glenthorne House, 
11.!rruno:,5m.th Gr-_,, . .,, Lunden W6 OLG, telephone: 
Ol -1~1 730~. r.1:.:: 01-741 5993, telex: 
33~~o'J CuM;.:!' ,; (Attn: UKCCO). 

L•tl~ "-''" th" .:stab! bhmen~ of UKCCD interest 
yrvup~ t..._; L: it1•J tu(Jcth~r meir.tu:~rs with a common 
interest t0 plJc Jnd initiate activit'.es in their 
ar.:a of interest in furtherance ot UKCCD objectives. 

McmLcrship is t"'.>pcn tc all individual members 
..tnd rc:::-.~rcscnt.st ives of CUC[XHdte members, with a 

ch.!irm.rn J!Jp0int.,,l bj' the UKCLD board. Non-m<!mber 
specialists ma;· be invited to join UKCCD later. 

'!'re p:irpose of the interest groups is to 
prep.ire J!d pub! i:;h i;..o,;itiun papers aimed at 
instituti0ns and indiviauals in developing 
c0untr1es. These papers are intended to give an 
overview of the UK state-of-the-art togLther with 
special considerations in developing countries and 
relevant a~titi•ities, and incorporating the 
expericnc:e of UKCCD members. 

The inte'""'- group::; will -lso be expected to 
consider possible UKCCD project activities and make 
recorrunen<lat ion,.. They will provide a .11eans of 
resp0nse to e:.:ternal inquiries and \Jill direct 
projects .ipproved by the board. 

The !ir,;t groups to be set up have been to 
1·uver dcvclop111cj .::S n~tt iondl comt>Utcr strcttegy, 
e5tJt>lishir!q trJ1111n~ courses and dJministrative 
pro je1;t m.su,s4Jt.•mt..•nt. 

11¥-1:1·11 ,sn.s IJ~H·.:.sr~o L·omt1111c with 0Aford Un1vl.'r!i-ity 
Pr·.·~:;. tu p11bl i~h tlu:o thr lr't: yedrly l~drncd jouruJl 
I11f·.rm1t l·>ri 7····L:1•)l•"Jl' t.,r fit•V•:l•>lim•:n~. 
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with dll uv~rvi~w ~>t tt1~ r~sults ,>t t~c m~~ti11y 3rld 

an i11tr0duct•>c~' P-'P"' br secret.tr iat director 
Vr. i-:.rnl. 

The l>v...ird wi$hc:i to L1ur11.:h d correspondeu\,..-c 
section, and letters are invited. Technical readers 
could .;lso submit papers and encourage their 
colleagues to do likewise - or offer to act .is a 
specialist editor. 

UIZCCD corporate members obt.lin a tree copy ot 
the journal. It currently receives a grant from 
UNESCO and will be underwritten by OUP for another 
two years. However, its long-term success will 
depend on subscription income. Please encourage 
others to ~ubscribe. 

Current rates are: UK - 44 pounds sterling, 
North All.erica and Japan - US$110, elsewhere -
55 pounds sterling. There are reduced rates for 
bulk subscriptions. (Source: UKCCD Newsletter, 
April 1989) 

On-line data base on the way 

UKCCD is developing an on-line membership 
information service using the COMET mailbox system. 

With a microcomputer and modem, members will be 
able to use the normal telephone network to 
interrog~te UKCCD headquarters' data base. Full 
information will give members' addresses, interests, 
profiles together with addresses and profiles of 
useful contacts and potential clients and agencies -
both in the UK and overseas. Short CVs of member 
experts available for specialist work will also be 
included. 

In addition, information will include events, 
publications, software packages and projects made 
available by members. The system can, of course, be 
used for communication between members and with 
UKCCD and contract manager PTRC. 

OHIS includes its own instruction~ for use in a 
step-by-step form, so that once logged-on you will 

ave a self-sufficient system. (Source: UKCCD 
~ewsletter, April 1989) 

Training data base 

OHIS forms part of the UKCCD data base being 
established at Hammersmith. As part of the servic·~ 
UKCCD is recording all relevant training courses on 
computing and ineormation technology. This is 
available to members through OHIS, but will also be 
of direct benefit to UKCCD in its act.ivities when 
custo111izing t:aining and study tours for member 
~rganizations and visitors from overseas. 

PTRC Education and Research Services, which 
services IKCCD, has developed an enviable record for 
its professional rlevelopment progranvne in thP fields 
of highways, transport and planning, including a 
special ism in applications to developing countries. 
UKCCD •ill be able to draw on this eMperience as it 
deuelups its own arrangeffients for ~isitors to the ui-: 
to study IT dnd visit companies and installdtions 0t 
pd1tic:ular interest to them. (Source: l!K~_r~ 

!!!:~Lj!t_t_~r:. April 1989) 

VI. SOl'TWARK 

~r 1 t 111-j ~~>-~~ w,~ r •• 111 4Gl.J 

L'omputcr h,11dw,ue h,1:.,; 'j'Jllt: throuqh d revolution 

in ttw lct5t 10 /..:.tr!'.i. Toddy':; t1e:il home micio~ dtc 

dS l'''"'"'lul ,15 th,• minis of lhe e<irly 1980s .in<I the 
rr .• i1nfr.irtll.'J 'Jf the ,_.,,rly 1?7fJ5. Mn~t ~oftWdrc, 

hvwt:ver. is still b~in':J •r.1ttt!1l using the Llnqu..lqt!':s 
.Jnd Sj'stt!'ms d-..~v~lU{h? .. 1 in tht? 1'1':>0s and 1960s. All 
tht.!'SC w~r~ cJl lcd •third '}encr.lt ion lan9uaqes• -
Thei were quickly .l·i0pted because they enabled 
lHuqc.J:m:; tu b~ dt:\'Cl":..p~d t.J.stcr and maintain~d mvrc 
easi !;·. There h.ls bed• 110 :dmilar take -up of tour th 
~~cr1~rJti0r1 ld11~u,t~~s {~GLs). As a result, some 
{Jtu~1r..ir.i:s h~tv-: mill i1..Hl5 \._)t l incs of code and there is 
a huqe ba..:klo~ 0t u11written software. 4GLs and CASE 
(..:omputer-.lide.l s0ttw.ue engineering) packages allow 
:;m,ll l te.im:; ot proqr .. mmers to produce large systems 
quic:kly. 4GL,; 0tter high-level commands which cut 
dll the dru~gery out ot data base and file handling, 
report writ i r.~. :;cre"n creation and similar tasks. 
They dlso simpllfy maintenance and make rewriting 
pr09rams extremely e.lsy. Indeed, it is almost 
alw.lys easier and cheaper to rewrite an old program 
in a 4GL than tv keep maintaining it. Presumably 
either short-termism or ignorance prevents this. 
There are, of course, objections. The main one is 
that 4GLs are inefficient in their use of hardware 
resources. Another common complaint is that there 
are too many 4GLs and people just get confused. 
Very soon we will have minis and even micros that 
are more powerful than today's mainframes. They do 
not need a do::en 11eople to llldintain the systems 
softwlre; many do not even need operators. We a'so 
have 4GLs and er.SE tocls that can be used by sm.all 
teams to generate large, complex progralllS - it is 
just that they are barely being exploited. Where 
the advanced tools do not ei<ist to enable small 
teams to tackle big projects, it might be better 
to use resources to develop the right tools, 
instead of cobbling programs together in the dead 
language of the past. (Source: The Guardian, 
6 April 1989) 

Computer -aided software engineering: A few words of 
caution 

CASE is computer-aided sofcware engineeing. It 
is usually defined as the use of mathematical and 
engineering techniques to produce economic and 
reliable applications to meet stipulated 
objectives. The surge of interest is welcome, but a 
few words of caution might not come amiss. CASE 
products are usable and powerful, but there does not 
seem to be much thought given in them to the nature 
of data processing applications. Development starts 
with real world requirements and finishes with a 
system that meets them. Requirements are defined in 
ter:ns of the existing situation, but the application 
produces a new s'.tuation which changes the 
requirements. The more substantial the system, the 
more likely it will change the status ouo, giving 
rise to changed require.r.ents. ht the other end of 
development there are further difficulties. The 
first is r)W to structure application programs. The 
question is posed by intelligent workstations, data 
base machines and networks. One answer is given by 
many fourth-generation languages (4GLs) which assume 
that rr.ost program functionality should reside in the 
workstation. The program works out what it needs 
3nd tells the datd base machine lo find it. The 
other dpprodch is for the workstation to tell the 
d.itd b<1:;e mdch111" wh..it it want; to do and ledve it 
to wvrk uul the dt!tdil::.. Huch program functiondlity 
tr.sn:;f()rm:> (JL'rl'-'r~il requi1cment~ into detdiled UlJd<ttt· 

st,1teme11t:,. r;vt.•l't'·llll' ti~Jrl!c;-; th..st some funr;tio111.)lity 
:>h·Aild b•! t1{11L.>ter It.Si tcJ the dtttd bdsc mt1ichine, but 
D•J onl' 1-'.n-i.,.:~ "Wli.tt th~ l~'fl1t~; should be. A.5 

wurk:;t,,1.11..JllJ IHJ\ 0 n111c m<Jte powt.·rful, it Set:!m::i d WJ!iilt.> 

to lt.>dV•! lht!m w1tli •>lily J1_·cct_•n qt!ncration dnd 
di.tlO•JlH: m,t11.i1Jt•m1•11t (~~(,llr•:e: '!_'t~t.:--~-~·-~~~~!~~~, 
i• Apr i 1 I 'Hl'I) 

J 11:;t cHll ( ,11 ·t '.t .1t 'i' J\IT t 111'.J•-'f :; 

T1_•d Ut!l~,,}11, tt".t.· i11vc11tor of the lerms 
"hyper t t.'Al" rJ11d "tl'/P~..>rmt'dlct", <irl!dm:, of the ddy wht.•1 



Wt.: Will h.t\."\.• lU:;t.tut .t•:t._'t._'::i::.i t,, .tll}' i'lt..•,·._, uf 

l itcr..ttur:c- pulil l:jht..•'1 ..inywh ... •tt..· tu tht..• ....... H l•I. N ... ·l::>:..>u 

ldt..•ut l! it..•t..i the Ut.''-'J f.·>l hJ"l1'-'t i:_.._._ ... t i1~ 1 1.lr1U. 11 ... • w1vt ... • 
.. t 1.J\)[l.."f (JhlCC:i$V[ ._.hh."h W..t.::i. Iii :;,i:r.,_. t..i\i":_;• .h}V.•Jh ... "t.•d 

cvt..•n L'i tl.h.i .. ty"s; st..ui.Lu1..!:;. Eh;: X.u:.!\!u. h1~ 

h;•pt:rl~Al '-h .. •:iti,Jn. t .... )..\k .. tn .. tht..·! l•) ye.t:::.> td uutul..! 

t)\."t..."JU::>t..• nu un-:...• i.:.t:i wi 11 i1''} tv t .1··~. t~1~ i ... h.• .. t:;.. N..>w 
th .. ll b..t..:kinq h.ts bt:en wvu .Hh1 tht.• h"il·t.·ite:..:t iJe..i rn .. s;· 

h..tVt?' f in..tl l;· '-"._)mt.• 1..1t J-Jt..•. A yt:.tr .. t•.J-"i. Autvdcsk, 
..lf'-.JU.lblj• the WU[ i'-i"::; m'-1::;t :;.u._-._·e:,;:;tu~ tJ;.J.bl ishct u! 

computer -...iidcd d~$i•._Ju (CACl) :;,.ftW..tte. dL".:-idt..''-i tu 
fund Nelson's te.lm .. I:. '#"ill J.nn~:uu.._·.__. the tirst 

impl~mt!'nlat ivn of ~ l:::; •x..t.11.t1..Ju"' h·rp"·: t t.:::..;t tilt..• 
stora9t! and .l.Ci.:~ss syst._.m in N._ .. :,.:mt·cl thi:i i"~~u .. 
The product will begin ils w._HktihJ !~rt..• ~t:i J. 

single-user s~·stem, first runnLihJ ._Hi Sun cucnputcr~,. 
then H •. h;into~h~ then on the- PL_ (!.lvu:1:e; !~~-Times,. 

6 Apr i 1 1969) 

Computer-dided softw.1r" "n-Jin.,.,rinq (CASE) is 
the latest offering in Jll ye.us ut pr0mis"d :Jdnaceas 
for curing the pain of systems Jevelvp~ent. Still, 
meeting project deadlines rem.tins the w0rld's number 
one IS problem <tnd the J.,1.iy 111 del ivei inq pruqrarns, 
rather than any tedrn ic.il shur t..:umi nys. has become 
the single, ov.,rriding constr.>int un IS proqress. 

Can CASE pruve succ.,:;stul in rt>m.,dying the 
problem? It should - eventudlly. c;.sE m;;kes use of 
CAD/CAM techniques, which have alr.:ddy redlised 
massive improvements in cuttin-J thruugh the ldyers 
of detail design that st.lnd between the production 
engineer and his obje..:tives. 

What works fur on" IHa<1<..:h u! engineering should 
work for another. But nut yet; not dccording to a 
recent DATAMATION dnd llklnagemoent consultdnts Price 
Waterhouse survey of uver 3,00C IT eAecutives in the 
US, Japan, Austral id, France and the UK. The survey 
found that, sc far, only 20 per cent of 
installations world widt: ar~ using the technique, 
1 per cent have tried and rejected it and over 
30 per cent of tht? respondents feel the main problem 
is "cutting through the hype" of unsubstantiated 
claims for the products. 

French wallets seem to have succumbed to the 
sales pressure more tt.dn mo:;t, huwever, and France 
leads the world in tht? automdt1on of programming, 
with over a third of its instdllations claiming to 
use CASE tools in one shape or another. This 
compares with only a fifth of instdllations using 
the t~chniques in the land of CASE sceptics - Jdpan. 

CAS~: tools come in three d1st1nct shapes: 
upper CASE, which helps t~e an~lyst discover dnd 
specify systems requirements; lower CASE, which 
dids and abets progrdmming; and JPS~: (integrated 
p~ogrdmming dnd sy:;tcm:; cngincer111y), which aims to 
automate tht? te,~hnical management task. 

Upper CASE ,u1d IPSF-; ,r·dn ht:- hourjht rcLit ivcly 
shedply. 5() e~pcrim~11tation i11 tt11!5e ,trc.t5 r·dn be a 
low cost pro jcr:t, hut lowt•r C"A:;t·:, wh11·h typi(·.tl ly 

c;cut?rrlt•!J wurk1n.; f'OhOI. pro<Jr.1m.~ .. 1 ,u1 ku..-,,·k d 
S l :lt."tthl t)- hol t" i r1 ~ht.• I~; b11d1j1:t 111.t 1 \ I:-. hrst ~ oft lo 

t-'rdn1·tt .tnd tth· 11r· .. wh·i .111• l•·.1~:n.1 th .. WtdJ1t':-; 

1nVP5tmt.•nt:; 111 th1:. •• trt·.1. 

H•:J,)tlf)•'•'llf :. ,.,., ,·,_· l '/•• ft ••.• Ii II t ,•:11•f It tlf l'A::t-: 
to be 1mprqv1·d pr .. t11. ! i1.nt 't'· :·~:·· irq):n•Jt•mt•nt h1·1111J 

,,,·h1•-''"~,t W•ir 1.t ·r11.t1· t)'I th,-,,. 1, .• 1•·1 tL·· t•···h111rri.· 
t1:i.S.ty 1:; .u1 ti·\ 1·1·: ,·,•nt ··11t 111 .-,.::t•·m:; .t .. v1•lnpnh•nl 

<h.-1 IVt'l'r' t 11111'. Thi• 111",f P''' r .;'.T,1•(·, If•' J\11:;.t r.tl lrt 

,tll•i !-":,1r1··P, Wh•1 1·!.1"1 f,, t1.1V•· r ... r,_• lht11 dn1Jtd1 1d 
t ht.•1 r J)f1•·11J1'f 1v1 f ·,·. 111 f IV•· '/•· '' •• t 1m .. , m•>:Ot 1:; 

.. ·:..c-,:ut iV-..'::i lit..•l i-..·v ... · th ... • t'-·~hnlllU'-" w1 l l '--v,nt..· •J.,..._.._t. 
huwt..•\."CI. with J w..:·[ ld .l"-'CrJgc t..•Ap-..·1..:t.lt i1._H1 vt a 

[c...>Ul tvlj :ip'"•t!j u.t• in fIU'Jl •. unmiu..; tt.•:J.ultin":I trvm tht.• 

o:;.._-. vt L"ASl-.:. A.ustr .. il i..in:i .ue tht..~ fr.._i:it \)pt tmtst 11..: 

..tud h .. tve pinnt.•J th-..-.ir h ... )pt..•:;. ......... pr...>Ju. .. :inq s;·.:;tcm.:; iu 
lcS::i th.ln J t if th vt prt..~:;cut ... 1"•1 iVt..'l'i t im-..·~-

t-·reth.."h IT t.4Ac:>'-·ut l\."-..·::>. whv ..trc ..imvnq t ... )...J .. t')•":; 

lt..•,,'1.crs in .:laims tor improv~d prv...1uctivity, r~·vt.•.t! 

an intcrcstinq ltt!'nd ot tuturt!' t."Xpt."cl..sti ... lns .. 
t•itty-ninc per t...·cnt vf installJtions in t·r .. uo'-·t..• :;t..ltt.· 

th~ JDJin benefit: now is t.lSlt..'r systems dcvelupment. 
In fivt> yed<s' time, huwt>vt>r, this fi9u1e will f.tll 
lo 46 ~r cent dnd, by then, ~9 per ct>nt e.:pect tho_• 
m.iin benefit to be the increJst>d lite of programs 
developed using CASE tools and the beginnin'.)s uf ..1 

solution to the widespread problems of proq1Jm 
llldintenance .. 

Interviews revealed that many panelists feel 
the clainas of increased productivity are just part 
of the sales hype and that the initial programs 
developed under a CASE enviionment actually take 
longer to produce. nut, while delivery times went 
up, so did user satisfaction. 

Cracking the program maintenance problem is 
stated as a main benefit of CASE by 29 per Ct>nt of 
installations in the UK and 18 per cent in the US. 
But these figures rise to near 50 per cent, 
alongside France, when it comes to examining 
expectations of CASE !or five years' time. 

Interviews in the US, where the stranglehold on 
progress exercjsed by vast existing COBOL programs 
is the greatest in the world, also showed strong 
hopes for a fourth set of CASE tools -
reverse-engineering p•oducts. (Reprinted with 
permission of DATAMAT.~ONr magazinec, 
1 April 1989, copyri~ht by Technical Publishing 
Company, a Dunn and 3radstreet Company - all rights 
reserved) 

Computer security~ 

Fourteen large companies have joined forces in 
an effort to increase the security of their computer 
systems. Coopers and Lybrand, the management 
consultants, have launched the Eurol>"an Security 
Forum in reGognition of the growing dependence of 
companies on computer systems, and the threat of 
hacking, viruses, computer fraud and other ~reaches 
of computer security. The companies, which include 
British Telecom, IBM, Rolls Royce, Fiat and Plessey, 
are paying 12,500 pounds sterling a year for 
membership of the Forum. The intention is to allow 
companies to learn from each other's problems and 
successes in tackling the security problem and to 
help develop prac~ical solutions. The Forum will 
have a budget of over one million pounds sterling a:; 
new members come on board. (Source: ~ 
Independent, 16 May 1989). 

!!~!!.out the computer bug~ 

Hese.uchers at tht> University ot Y.dinburgh'~ 
1.,1bordtory tor the ~·oun,1dt ions of Computer !.i<:ien.-,• 
(l.~'L°!.i) .ire now "~"mini11q the log1c.il found.It Ions <>I 

c(Jmpult·r sciencl• 1n ctn cttt~mpt to mdke prn,Jr.\nvnin•J 
.1s "-'' i.1hle dS drd11te··ture or electronics. Th••Y 
.tre u:;1rHJ m"t hem.1t 11·:; .trhi l<HJ11· to 011 comput .. r 
~,·1..-n1·p, rcithl."r th.u1 C11mputer5 to do m.1thcm.1t ic:;. 
Tht.> n~.tin ..t1m ot tth_"lr Wdfk 15 to dt.>Vt>lop ~ 

m.1ttu•m,1t l•'ctl thl·11ry of (lr•>1Jr.tmmi1HJ drni lo ctpply th.ti 

l ti .. 1,ry tr> pr1)hlt·IT·~ :;u1·t 1:; softwctr•.J rel idhi l 1ty. 
P111•Jr.1mm1·r~ u~1111lly tt•:.t pro<Jrctm5 hy run111n<J lht.•m 011 

t yp11·r11 '.~t.'f:; of input rt.H.-L llntortunt1tcly, ~u,·h 

t f·~t ~ <',1ru1.1t pr(1Vt· prr11Jr11m5 rlf•.! huq free. AJmo:;t 



~t'li l..trl}C prvqr.im in •1sc tvJ..ti' ..:vnt.iins buqs. ~.:t::. 

tt.>r ;·t.>.HS at dt.>vt.>lopment and St.>vt.>r..tl rele..tst.>s. 
th 1,.._"V~;,>utcrs nvw ..:ontrull in9 ..tir1.."raft. uu~lc.u 

"'"-~:. st~tt ivns .inJ. b.ittlef ield wc.itJVns • .3S wet~ ..::i 

·•pin.; tr ... :k ot people's lllOne;·. pr0vinq th..tt 
"lr..tlT'•:i "'vrk correct lz h..ts bec0me urgent. Sum.: 
..io•-1',U1"ht..•r:; h~tv~ tried tu finJ 'W..t~·s tu prvv~ th~· 

::t.~L·tnt..·:;s of eAistiny progr..1ms, discov~rinq 

;te..tJ t~1 .. tt the lauguag~s ~ud t~...:hniques .;urrc-nt l'j 
u~e m.Jke this t..tsk pr..tctically icpossible. Th.: 

.;· :;.;;ution is to change the way people proqrdm 
! the t0vls they program with and to introduce the 
;uirt.>J r iqour at the beginning of the proqrammin.; 
•cess. The future of computer technoloqy is 
=eJ up b;· the research being done at the LFCS · 
· dim is to develop ways of describing and 
1sonin.; ..tbvut complex systems. (Source: 
:_Independent, 8 Hay 1989) 

.ruses" usec as blackmail 

The thrt.>at of infection by computer "viru~es• 

being used to blackmail large companies for huge 
.soms, a leading computer security expert said. 
·h viruses, which take the form of ~xtremely small 
•g:ams constructed to slow machine~ and destroy 
a, can be slipped onto computer discs of a 

'!Jany or ::;ent down telephone lines connected to 
•puters. The viruses lie dormant for years inside 
·hines before bursting into life when the host 
. puter's internal clock reaches a certain date. 
Friday 13 January, a virus code-named 1813 did 
·cisely that on computers used by a number of 
-.pdnies and cclleges in Britain. Only 
t·compatibl~ computers are affected. The 
l virus, which will next come to life on Friday 
October, is thought by experts to be the work of 
omputer enthusiast with a warped sense of 
.our. Professor Henry Beker, a m.?thematician and 
·ptologist at the Royal Holloway College, London, 
.d th3t such viruses are now being used 
iberately to blackmail leading companies . 

. panies which think that they may be at risk from 
uses can call in computer consultancies which 
·e developed programs capable of tracing the 
uses and killing them. •vaccines•, or special 
tware to prevent the invasion of a system by 
uses, are also becoming available. (Source: 

· Times, lij January 1989) 

tually a virus, but for a good cause 

Computer viruses - and other programs that 
rupt networks or otherwise play havoc with 
puter systems - have been in the limelight 
ely. Now an over-the-counter program advertises 
tility thdt lets it clone itself from one 
rocomputer to inoth~r over a cable. 

The !dcility is not a virus, but it behaves 
~ one - except that the target must agree to be 
vaded". Noc is it a simple COPY command, since 
·opies the file from the dom .. in of one 

. ,per>d<.'nl system into that of another. 

The progr~m is LapLink III, a tile-transfer 
.1ty Crom Tr.tvelin<J Software Inc., Bothell. 
·dnqt<>n. To lrdn5ft!r files from a PC with 
.111k 1r1:.;t,dlcd to<) St"COud m,1,:hint.> without ll, 

:; e11tt_•1 .1 •Hit' liric comm.inti dnd I.ht.• pr<HJr..tm will 
,1 ,.,,Pi' "r it:...t.•lt Jcr<>5:::i tht." w1rt.-. 

ffow••'J'-'r, Tr.1vt.•l 1n(J !.ioftW.Ht_• h,1:... t.1u1lf HI ,, 

·11111rd: thP pr1>(Jr,1m instdll:; 1t:tt}lt only 1f th•• 
t yp1·~. th·· H:: IX>:; MOl)t; conom.111d t" ,, ltor f th•• 

1od p,··:. op"r,1t IB•J :;,y:;tl'm th.it .1 f 1 lt• 1:; to t11.' 

•JVt.•·! tty r•••f1Jlflll·] th.it the tt••"t..•J'JLl••J m,1r·h1ne 

1ot if 1t!d 1 ! fh•· rrrtrVit .. r, IHtpl.ink'~; r1··~lfJr1f'•r~ 

• r'?d1J1'c•1 r IH· 1·h.1111·,_. <•t m.1l 1r •.'. 

Tht! lt~rr'~l th~n seii...i~ J .it..tud..ird vu':.tna 1,.._··.·r.u1",u1.J 
tv ..l hvst ..td.lptcr primitive- mvdule tvr J:~ iu • ..li·:1 . .'fu. .. tl 
$1...':iI Jd.ipt~r. This isvl.it-...J 1....~v-j\." t t..i'j:r:t..·:.~ l~ lht.• 

vnl'i h..l1Jw.ire-spt1'''it i'-· softw .. 1:It..• in tht: :;:·~t ... ·rr .. 

Und.:r such .an arr..lll'J~lftt.. .. ut. hiqh·lt..··:c: 1...u:-jl.;_,,,l"-' 

pr V1.J: ..tm:s ~..::ul<i t_,~ COm.p i led fur .Jiff Ct. t:n':. ·)i•t.•r ~~':.. i :i.·.J 

$y:Stt:ms without chanqing output c0r.un..'irh.i$; tht..· 
muJules would h..tndle all h.lrdw.u~· "·" i.•t :. •:::;. 

Columbia OJL..t Produ...:ts Ir: •• : .• Alt..tm...:,:.t't." ~t;: lt!·/~. 

Flvrida, has written an SDLP J:1h.i !S a•JW t .. rum.._.t~u11 lt 

to software developers and mJnut.icturcr:i ut 5,_~~! 

peripherals. The cocnpany hds dl:i0 oir0pu:....:•J t'-' ~ti<· 

SCSI Cominon A.:cess Method Comni t tee th.tt it L"':.,m..: 
an open standard. (Sourct:: Sp~ctr~, Ju::.: l'J6'}) 

lJata protection 

Intelligent power protection system$ Jte n0w 
required to protect data. Companies selling power 
protection used to provide just short-term 
protection against surges, noise and blackouts. 
However, as users become more dependent on 
computers, downtime is becc~ing less acceptdbl~ to 
them and their clients. Less of data due to 
downtime creates even more delays because of d.tt~ 
re-inputting. In addit~on, ccniputer processing i::; 
becoming less decentralized as workgroups are 
formed, requiring many power protection sites . 
Int~lligent power protection systems can perform 
unattended shutdowns and signal users th.n a po;.;er 
failure has occurred while switching to bdltery 
power. These systems keep reminding users to Sdl."t.> 
their data and logoff. Afte: users loqoff, the 
systems shut off their inverters, pre•1enting i!>.ny 
further drain on the battery and leaving a power 
reserve. The power is needed in the event of a 
sequential power failure soon after power is 
restored. Non-intelligent pc.wer protection systems 
usually do not have time to recharge before 
sequential failures hit. (Source: 
Computer Reseller News, l Hay 1989) 

Patent applications may endanger sottwa•e industry 

Some observers fear that the computer softwdre 
industry is being endangered by the recent !lood of 
patent applications. Some of the applications are 
for basic programs that are quite conunon in the 
industry and regarded as being in the public 
domain. Since new software development often 
consists of refining old ideas, software companies 
worry that broad patents on widely-used processes 
could stifle creativity. Both analysts and 
c~mpanies question whether the US Patent Off ice is 
qualified to evaluate software innovation. Patents 
could be awarded for processes thal are alreddy 
industry standards and the holder could then demdnd 
royalties !rom unknowing violalors. Alre.tdy, S·>me 
smal 1 patent holders are attending t r.1.ie shows .111.1 
approaching the exhibits ot softW.Jre comp.mies fur 
royalty payments . 

lletore d 1?80 US Supremt> c:ourt rul ln•J. "" 
pdtent:; were dWclrdcd tor C•Jmputer :; •. .ttw.tre. N·i·,,;, 

d<"r:or".iin<J to ldWYf:rs, Jlmo:;t ,\ny (>f'>'Jr.tm ur . .t."Jrt·.,•1it 

ot d pro(Jfdm ,_.Jn he p<1tentcd. Tht• pr11bl,_.rr. 1~ 

.:ompl ii:ctte<i by tht.• fdt:l th,1t p.it1_•ot .q.pl 1«,,t lo>fo:, .1r1· 
1·unf1d•.>nt1.1l. A <1t•'Jf"lop•.>r nHJl•f wrlft• .t t·:···1r.ii-. 
1:onl.tin1n•J ft.>c-tture:;. th,tt infr1n(J•' with.,ur ···:1·11 
knr>WlllCJ ~;(;rl"H..'1HU! pl~•-• i!i ,1tft•mpt111•1 f,, p.1f1•:.t rt11•1"1. 

11 • Pt•lPr~;,_-.n <>f Worc1p1!rfec"t ~.ty-:-. rhtf, h•···.1:1~1· ,,f rh,· 
ri.1rur1•1if th•.> ~ottwttrP i1111115try.u1.t '."' ••. ttw.1r·~ 

dt•V.,l11pm1.•nt, 1 '/'>t1're !itU1'k, r,,,,· ... t fr, 111frill·J .. ' 

W•rf1t,if'rrf~1·f h,1.-; rllri!,Hty bPt'll .lf•,lf,,,1,·ht:d f,•7· '/.111 .i; · 

,,,1t1•11I h1>ld··r:. (t11d 1:; t1l1n•J ,1 l.tr•.I'" 1111mtwr ,,f 

.tf1pl 11·.11 l•iti·; fn prf.r,11·t Jf ~;•·1 f. IHM r l l•'"· 
'1flf) f1,111•rlf". t•.t 'h Yf.'111, W11h ·;,!fl".J.lfl' .1•' 1 '•.ti:,f lf1 Ir •t 



;J 1>11..•t '-·11..•nt .. F,.: :..•r. ... • t;.1r-.._· tt h.t:.. u~.._.,j :.t:> 11..tll..°'Ht:.. 

ts t r .tJ i nq m..1t11..•: i ..t l • ( t-: A t 1 .. ll_· t ._.,f ! r ,>ftl 

·=~~ ~"-l!!'- T~a:..,·:..,, t.: !-!.lf. I·~t·') 

·'!l!Y! t~ht '.°·'~~:, 

r ::: .,r •• : : ~r ..... :t lvt! ut vru: 
.0ttw..11t.• i•ll.r..j?..i:n t • ..._ ....... ti.,.~ti .. ·t b11..•!v[11..• it viulJl~s 
ht!' other pr,)'): .. ~1:.·:; ····;·;: t,;ht :...· 

This tr i,·k·i ~ ..... ;.1: i"·-·t ... -::1 1:., •Jit."ta .. •r..tll;· 1e!.,...r1cd 
o dS th~ ·i·A>k .1u,t tt:.._ .. : • ;.:;,:>lh.·- Its r~solut ivn 

i<>e::!s bt!'yond th11..• .._·,.r.unt..·t1:1.1l ~-..1ttw.t11.· industr;· dnJ 

1ftt?..:ts th..:- t,:: ... tui:t ? .. :1 . t ..iu;: ,1.._-\.·1,.-.._ .. th3t uses 
.vftw..trot!, tno:ludirhJ it.l·'l•J,ilt>J•.·t..."::;$,ir~ .. 

Thcr~ hJVt."" t)t:t.·n :.>'--"···t.·r..11 ·1"'-1k ..su-.! tct!'l- ..:ourt 
:.is"s in the U$ .iud :.c•;ci.tl """"" .He 1-><'nding. There 
~s. howt!'vt!'r. no sul i...1 lt.·'f~tl prt.·cc.it:nl y~t in his 
irea and th~ L':c.H ll..HI ut one t=:> d long. p41instaking 
•rocess. 

But wh.il .,:.;jelly 1:; "lvvi< .. n.J t.:el"? The teun 
irst arose in .. US Jud•Joe':; :ul1ng. two and a halt 

;ears ago, in which h., said th.it d sottwdre package 
rocn Unison Oivrl.J hj.J ..:0p1e,! the "lvok and teel" of 

1 similar s0ttw.ire pa..:kj<J'-' [C,ym llruJerbun<:i 
;oftw.ire. The judqe :;.1id lh.tl the Unison iJ<ogr.tm 
1ad screen disp:ays jn,j ··-.>mn..u1d:; th.it were identical 
.r very simil.lr to the fl1v-l.,rbund product. 

This WjS d <.idi..-.tl .jep.irture t rom most softw.ire 
:opyright lawsuits which .tllc.;" str.iighlforward 
:opying of the sottware c0,j.,_ In the 
'roderbund/l!nison Cdse. it yv'1 ei<dmine the softw.ire 
:ode of e.ich product there is 110 outright copying of 
·ode. but, although the ..:vdc mdy be different, the 
,ffect is to produce a "lovk .1nd tee!" th.it is 
1lmost ident 1c.1 I. 

Since t_h.1t rul irhJ. tvp US s0ftwdre companies 
1ave used it to file ldwsuit~ dgdinst s111.1ll software 
:ompanies that produc,• look ·alike sottware. 

These cases involved large dnd rich company 
• gainst smaller companies who norlTldlly do not have 
he money to detend themselv._.s in court. This has 
ed to several "look and !eel" cases being settled 
•Ut of court, which d ... nies the software industry a 
~lear legal precedent. Without such a precedent, 
.oftware developers are unct?rtain on how similar 
heir product can be to another without violating 

• .;imeone' s copyright. This unccr ta inty stifles 
oftware development .tnd also helps protect market 
;hare for the larger companies. 

This situation m.1y be c~Jngcd by lht? biggest 
and most import.int "look .rnd reel• leg.tl dispute so 
·ar. It is d l.iwsuit filed by Apple Computer 
,gainst Microsoft .ind llcwldt P.1•:kJtd for allegedly 
!legally copying the M.1•:111t.1sh .;.,mputer user 
ntPrface in produr:t::;, su,:h .t~ H1r_·ro:;oft 's W~ndow:; 

·nd Hewlett Pack.tr.J's N~w WJVe. Tht~ ~.1~e could 
..tke.;,cverdl ye.tr:; ti, r•·:O•Jl\/e. It <1l:;o involve~ 
ome of the indu~tr1·:.. l.tr•J1•::>t 1· •• rr.p.•n1t.•:; wh.") cJn 
!ford the i!n•;rmnu:; lt··1-•l e ... 111·11:,,·:. :wJ.,J·.r···i tnd it 

hould qcru:r11le .t 1·le.1r r1:! 111; ·1n ti·• :;1m11.1r 

>flWdll• pro1Jr.1n1: •• ·.10 t.,. t.•·f .. r•· t ti•'i ·11.d.•t,. 
nothcr•:. ··opr·ri·Jht; .. 

1: r •.. ·t .• t ht· 
,_•m1~~<>nd1JJ:tor in.Ju·;t r·,·, 1•:.p•···;.,11·,· r""·~··r. f1f1H·,~:•:•1>r:;. 

1-:t:'s c..:rcctt ion 1J! Ir:t1.•l .... rr.p1t il·l•· .-:. r 'iir'"·,.•:;:;,,Jr::; 

11 it:; V ~l.'r le: •• 111.t 1t :. :,ati:.•"I\''''•' l•"J 1l l1.1lt 11• h.1•11• 
.t.'ner.tlt!d ,, UJt_•tul l1··1.1l pr•·· , .. 1,·11t 

The f1r:;t lt.!"J.tl Jd•······1•·nt -,,., ~1. ttll' Jr.r,_.t 'UEt' 

.l!H? Wct:i the Jll•''Jt•':, r1dlll·J lh.11rTll·r1t•f•l•'1•;,_j,OI 

.:..' 

111i'--·r .... x_:,ki1.· i:; .1 :,.,ittw.u._· i':•Y .. J:..1111.. 1..··.;1..-11 thvu,~h i.t l:i 

h.t r Jw i r e,j . 

[t th...- 111...t )ur :,i .... •! t'-'.Ht"' ...!I~-.1 ir..: .. ..mpt;lt:t ,·1.~; ..tUlt.•:i 

..itt." :iu.._·,:~:s:>tul in ~1rt._•\o"t..•nt 111...; vlht.•r ...._- .. _.mtl..tlllt..•.:.i tti..\ft"• 

mimick1n~ lht..•lt pr•:-.hi.·t::;. wi~!: t ~im!l.tr lv-•k ..iu.i 

tt..•cl. it will m....- .. 1n .. t m..:1. t· , ..tu..i tnqh prot. 1t:s L)u 

th..-tt typ~." o( lJtvJu'--·t. The lv~t..'"t i~ th~ CU:ilvft'lt!t JU·! 

cumput-..r user. tt an:.u~s htq!~ s,.Jt tw..tre pr i...:-t:s .trhi it 

.t.lso mc.uis th..Jt U.$t.•r:> •111 h.1v~ to l~,;1r.'l .i vho!t! u"-·• 
s~t of &.:l.MDilD..lnJs t, • ...._-h.Jrhf...-"' tu vt ht!t sut t v.,1 rt: 
p.ickages. H.iv111q ..:umm..rn us.,: inter f.ices helps th...­
user get th" must tr vm their system. 

In the US, whcrc l ... "J.:l disputt's .ire accepteJ .1:; 
a legit i-.ite w.ly to ._., ipple '-Ulllpet it ion, cle.u leq.sl 
precedents will protect s1Mller ··ompanies. So far, 
the few legal pre~~dents that do exist serve as 
guidelines th.it a.iy produce cheaper COGlpatible 
aicroprocessors. (Sou1ce: ElPctronics Weekly. 
l "-Y 1989) 

Software licensi~q 

Contrary to the popular notion that once 
bought, scftw.ire is .iutoaiatically owned, a user who 
hands over the oooney is actually payi~9 a licenc~ 
tee to use the package. The developer or nolder ot 
the copyright still owns the software. 

Companies' control of licensing has long bt.'en 
thought 1DOnopol ist ic. ThE: refus .. l to allow users to 
transfer licences has provoked a barrage of 
complaints. Th~se problems are compounded in 
network~ configurations which allow easy 
transferral of data and programs. This is addin~ to 
the confusion surrounding softwar~ licensing. 
Experts agree that networks will be a potential 
licensing ainef ield. 

The problem facing software companies is th.it 
their 111c1in assets are the talents of their staff. 
These companies make their 1DOney by licensing this 
intellectual property which is sold as software. 
Selling the software along with the copyrights would 
mean never -.iking money out of that product again • 
So software is generally protected by strict 
copyrights, and users are required to pay for a 
licence which gives them certain rights of use. For 
exai.ple, there is a distinction between run-time 
licences which limit the cust0111er to using the 
software as it is, and development licences which 
give the user rights to aiodify the software . 

Nor111c1lly, application softw.tre is bought to 
serve a particular function an~ the prospect of 
transferring it to another user is rarely 
considered. But there are certain circumstances 
where this is ne~e~sary dnd wh~re th~ currerlt 
approdch to l 1cen:aing Cdn become ,, !lin-!rdnce. 

Enabling ~uppl1er5 to keep a check on where 
their software is bt.'ing tran5ferred is only fair. 
Hut some of tht.• :.oftv.ut.~ Jnti h.1rClvdrtt vendor~ .u • .­

ldkin9 ,advJnt .. 1gt! ut their ri•;ht t~) lit:t.·n:;..,.. =-(>ttw . .rl· 
Jnd Jrt.• U:iinq; the hl•Jh lt.•vt.•l ,f pi .. :"-•,·t iua t•.> 

cnmmit.'."rc1dl ddv,1r1t.•1Jt•. 

Ouc nf t ht.• w.1;··. : r. wh i .·:, ~Llf .tw.u t' ··.,)ma· 1n i '-*"• 
h.1ve u:.t.•d 5,,ftw.1rl' l11··:1i::;.1n'J r • rhr:ir ,1.Sv.,11t.1ft.' 1 .• 

h·; i~!illlll'J non tr.u1:..f••r.1lill' l~··t.·ll1"it•·, t<•r th1·1r 
t•Jlt•rdtln'J ~y~t1_•m .1:.. w._.:1 .1:; .q;•ll•".tf1.111·; :,.,rt.,.1r1·. 

Th1~ l:t th•• ·•Iii"' 1 ·t1 tt1.1{ Il 1 ~ h.1·• t.1k1·1, 1i,.111h 
1t:; !,;y5tcm )h .111.t A:; 1:).~. W1~t~ 1 ... f~1 the·.1· ... ,._.t1•1n, 

U:'iot!r:-; obt.11n p•·rp•·tu.11 :..·1 . .t••rr. :;,.,ft.,.u._. 111· .. 11· •·~. 

whi1·h c·.uu•nt t.t• t r.1n'.".t•·r ''"' \olt.•·n th•• 1J:..•.'I '"~·-.tr.I·. 
thl.' h.trriw.tr•• . 



!bM i::; 11-•t .1:vnc in tt!'stri...:tt:t':f th~ tr..lnstt?r '-'• 

oper..it in~ s;·st~m ~ i~en....:~s. D..lt.t Gener..il ~.!.S on~ o: 

tht.' r ir:;t h.trdw.lt" v .. n-:t0rs to ur.t.un-:lle its s:i·ste!ll 
:iV~tliii .. tlt." .111J '--·h..irqc USt."'tS tvr .l plll:!r~tu.il li..:cn..:•~ .. 
A!thvu..;h u.;cr:; v~je~tie..:! to this ov:ve. th~ coap.iny 

t"ht.:i $..Jl t 1'Jhl •.Hl it:i pvt i,:;·. 

kc:> l :.a .. u~ .. .-__.. tr vm users 111 v:.hcr h.J.r Jw..lrtt 

~n·:ih>n&ftit!nts h.is ~en .vr~ su..:ciesstul. Users ot DEL 

_.,..j •.ln-J :;y:;t"m~. f0r <.'><.lmple, W<Cre at.le tv over..:~ 
rt.':>tr1,·tion:; on so!tw.i:<C licensin-J 1111pos"'1 by th,.ir 
rt.':i!''-'"l iv ... h.srJw.Ht.' Vt.'ndvrs. ~ith DEC th•! sa9.! 
:;t.irtt.'J wh._., it 1ntrvduced a nor.-transferablt.' systt.'m 
svttw.sr.· l i.._..._. .. ._ . ._. t.:.r its VAX range a:oul".d thret: 
yt.'.ir:> .iqo. 

oi::.: finally ba~-lted down and now allows users to 
trdn:>ter its VMS operating systHI and networking 
sottw.ltt.' without any char9e. Users are none the 
less t.'xpc..:ted to pay the full licence fee for 
layered products such as DEC's office auto-ation 
software if a machine is transferred. 

W.ing users also acted toqethe: to coerce the 
supplier into concessions on software licPnsing. 
Taey complain....:! about the Wang 'Accord' licensing 
a~re ... inent, which required users of wan9 VS systeas 
tc pay a fee for a non-trJnsferable licence for the 
o?erating system that had previously been bundled 
with the hardw~re. 

Th._. users reached an agreement with Wang last 
Au9~st when the company withdrew its policy of 
insisting that a full licence fee should be paid 
when a s1stem was transferred. Instead, the company 
impvscJ a flat fee of 695 pounds sterling for 
transferrdl of operating systea1 software. 

Richard Stahlman, founder of the Free Software 
Foundation based in Boston, believes the strict 
licensing techniqJes used by some companies help to 
mystify computers by making the software secret. 

The foundation is dedicated to removing 
restrictions on copyin-J, redistribution and 
niodification of computer proqraas. Its aain project 
is the development of an integrated software system 
called GNU - GNU's N<.t Unix - which will be upward 
compatible with the Unix operating system. 

Stahlman believes in what he describes as 
copyleft - copyright being for ri9ht-wingers and 
copyleft for left-wingers - which is basically 
copyright with permissions. This -ans that 
programs which constitute GNU, such as the GNU emacs 
text editor, are free for everyone to use and 
redistribu~~but they are no~ in the public dOCllair.. 
The software is still copyri~hted. 

GNU programs can be obtained in a variety of 
w .. ys. These include sendin9 the foundation $1!>0, 
obtaining a copy from a friend or finding the 
S">ftware on a new llldChine. In addition, access to 
!ntt.'rnet. the wor ld.-ide cOlllputer network, affords 
th" latest versions plus the ass<>eiated •copyleft". 

Ir(H~H:,tl ly, tht.• dbl l 1ty of nt-t•~rks to e.t:ae 

·hJt r ihut ~·)" .-.r sottwc1re. wh1,·h is provin1 
in··r11..•.1:;1n.11·; .1tt r.t.·t 1vt• ti) u:a•r::;. 1.-.•St. ... :'.i- numernus 
l·r.,td•.'m.• t»r !hol'.it' :;uppllers thH f.:ert.'r to keep 
t11;hl1.•f 1_·1>0lll.d on t.ht.•lr ::;.ottw.irc. !t :>omeone tdkt>~ 

•)Uf ,, 11,· .. n.-•~ f.)r lO n::at.•r::;.. how (·,u1 f'hr~ 5uppl ier 

'ir .. ·;.·nt m.•r•.t t h.u1 10 u~er ~ httv1n9 ..t··~·t·5"i to the 
:;.~f(w.n•• u~ ,, n .. twt)rk ot ~O pro,·~:;::;.,1:-s~ 

'' >·p·r T11··f<,•t t, ··h.llrrn.1n ot the- 1Jn1rert t<&nr.J·1om':;. 
F•··t··r.tf 1.1n A·J.nn~t ~;.)rtw.tre Th•1!t, ~.ty.::; thdt. 

,ilrh .. H·Jh thf• tnd11~try m.ty ht.' m.)VlrH} t•)Wctrc1:; 
r!~:~tr1L1ll•!·I :•)':~f••m:;. 1f h,1~ not yet erh'.Ot1\,1...tS:it.·r1 dll 
th•· 1dt•.1J bt·ha11.t :-,nrr.,,trl' l1c,,n:;1n11 ~nr nefwork::;. 

ZS 

M~..1nwh1le. th~ li'--·.:n:sin~ i:s:a:~:s .ittc-..:till'-J 
...:~ntral i:C'.J ..: ... >dlputer in:Sldl l.it i...:.ns rem...iin. Th.: 
t:u· -:'~.ln Commission h.is Just spvnsvred .! st;.;....ii· J:t 

the 1~ ·.il c-ntvr..:em..~nt ot shr ink-wr..tppcJ :svft\ii.Jtt.· 
li..:ensL''J· In .iJdition. thoe noew ._·vpj'ri-Jht ll..:t. 
vhi..:h i1h ..... lujes ..:l.su:se:s .:w·.ter in~ svftwarc. ,_-...xr.._,.:;. :.:;t. 

fore.: on l An-Just. 

But. 9iv.:n th~ strer:9th u~ tw:-cl in'l .. ur""Jn'-j tl..:.1t.·::;. 

vendvrs .ind th~ mone1· .it st.titt:. the •.'.'\.J:tti..s:.vn ~:.i :.-t~ 

gvin-J to disappt.'.tr overnight. 

Shelaqh G.askil!. a svli..:itvr wit!": e:..:pr:1cr,.,_·c- ._.: 

software licensing. 9ives ~O points to ..:heck L~!vre 
signin9 a software licen~e. 

l. Check that the users grantoed a..:..:ess t_. th.: 
so(tw~re are the ones that should h.lv~ .scces:>. 

2. Check that the right licensees are named if you 
are meabers of a 9roup. 

l. 

4. 

5. 

6. 

1. 

8. 

9. 

Check the licer.ce gives the rights ...if 
devel~nt, support and enhan~t.'mt.'nt .is nee-it.'..!. 

Aiwa1s read the termin3tion cla~ses. 

Tell e1S1ployees the terms and conditi0ns v! the 
licence. 

Check you can have source •.:odt.' d~t..os 1 t. 

Check that licence cost ir...:reases h3ve .. 
maximum le•el, for example 10 per cent aw•;., 
the original fee. 

Make sure you know the restrictions ldid down 
in the licence. 

Check your rights to migrate softw.ire from one 
aachine to another. 

10. Remember software licences are generally 
non-assignable. Therefore, if you are thinki1.q 
of selling a computer and it depends on a 
particular piece of software to meet the new 
user's needs, under most licences you will ha•e 
nothing to sell other than a piece of 
second-hand hardware and, if you are lucky, the 
operating syste•. (Source: Computing, 
29 June 1989) 

IBM's Off icevision !ntroduced 

IBM has introduced Officevision softwdre to 
address the changin9 role of mainfr3me computers, 
and "bring aainframe power to workers· desktops". 
Althou9h designed to integrate IBM's diverse 
hardware systems, Officevision will also run 111 d 
personal computer network without th" su~port of 
lar9er systems. In the past, all processing ~as 
done in large central i:zed m.tr:hines, and users v: ... wc.! 
the results on desktop termin .. ls; in the ruturc. 
the llldinframe will bec0111e more of dll 1ntorm.1t 1.,11 
repository. with processliig fun•-r 1011:; d15t r 1hut,..1 
throughout .t network of powerful pcrc.on.d ,·.,mp11t••r:;, 
or intell i9er.~ workstttt ion~. ~tt l•:••v1::1°)n 1·nn:;i~.t ~ 

f)f programs desiqned t0 run on :P.M":; P~~ . .1 p•·r·;,)11,tl 
r:omputcrs, AS/400 midr.111gt.' ~y:;t,•ms .tn•1 ·."/.; .u .. 1 '."M 
m..sinframe computer op•.?f1\l i•>n ~y:.t em:;. 

.Joinin<J IltH in tht:t ,uu1qun.·._.m.~nr W•!r•.· ·• (to).~t_•n 

5of t wet re c0mpdn 1 '?::;. I.ot U$ f>t.'Vl"' l • ~pm••nt ttn·1 Mi,· r n•;, 1:' 
dcrnonstrat.ed their rf!spe··t 1v•.• 1 J l ,1n<I ~;.,-,.1 

~pre .. hi5he<'t (JCO:,)Cdms runnll\'} In ,_-,,nJUOt"ll•)fl with 

Ofticev1sion progr.tms. lllH h,1:; no! •:ho~.,·11" 

::;prertrl.::;hfH?t proqrdm 'Jl!l. fl Wi 11 1tl ~<"> ot (t.•r 11 {1 It,, 

Interpret dt ion Sy5tcm <l•!V•.?i•)''cc1 by H••t .tph,)r ::·1::.t 1·m·• 



~-\ t; ... •rm1 t ._·..._oerut'-·: ...:~ ... ·r:; t ... • ..t:..tl;·~'t.· :..Jo· t, '1..!t..1 ..i:. 

~..t:k"•t :.t•:utm...}.t l.V:l b;· ~~ltt.•._·t :.!.'-f ·_:1 ~ .... ·t ... ~:; :i'im..l.>v::.;. 

\ ~ .... t: .l··t ._...j ! t ... ::-en N ... ~ ... 1._., k ~ :.~·s. : .T M-i·.r : ·)~~) 

J..1(.J:l•-.!'sir..• ...._·~p.J::dc:; h..1"'·'-· t .i: ~ ..... tc.J ;,;._:,t l\ii.it.: ..1:::, .1 

=-•>-.;! ..i:: .. ~.i t'--, .j"•""-.!'l··tllll.._•nl. t·...:;it:;u ••t:tt.•n ... ·.J .l 

s.:.!t•.l::t! '"·,·ntrt..• i.n th~ $1t1.._·,.;: ·.~.J!!t.'"i• 1:A. :.n 19til. 
.. ~·!~":. .... : O..:•\Oi)..lllLt."S. $i.ll..

0 h .JS $0n;· M:. ... ·r,_)$i":it ..... t'll, 'ilt.1 .. :t':.L 

~ .... : 1'.:.1 ..t:ij Ri~·vh $...._1[t\;.S(~ lh..·S~..lt~h c~r•l~l .1tC 

:'"'"'°:t 1"-i s0!tv.u._. 1nt0 th._. UnlleJ :it.H ... s. Th,.. 
;~·:ti.rn 0t R•D buJ<) ... ts .lllv.. .. ll,..J t.:.r s0ttv.1r._. h.ls 
::>.:r ... _.s.,J Jr.i111..1t i.:.tl ly.. Hvvev._.r. J.lp.tn n ..... .Js 
i .. e milliun pr-."Jr.t-...rs t..;· 1990 l>ut it will only 
n ... v., 1 miliion .. Sh.,.,,inq down J.tp.tn's drive to 
~ .... ~in..stt!' th~ wvr lJ svttw..sre • ... uk~t .llit! th~ process 
-::t s0ttw.tre d ... 1:el0~nt as veil as J.tp.in's ovn 
.. ·u!ture. a..:..:or,iln<J t.:. C .. 14.:>HJ.ln • .tn.tlyst at 
H.lir.bre..:ht • Quist (S.tn f"r.in..:1s..:..:>. CA) .tnJ 
N .. N ... qroponte of MIT's Medi• L.tboratory .. 
M.lnuf,u:tur ing et t !.cien..:ies or increment.tl 
~ ... v ... lopcnent • .ire.ls in which the J.tp.anese 
e~c ... l. o1re not appropri.tte for software 
~cvelopcnent. (Extr.tcted from Computervorld. 
S HJy l'.169) 

The re.tsons .i..:..: ... lerJtinq off-shore shift .tre 
.:losely linked to the world ; worsenin9 software 
~risis. The Jecddes-old software bolckloq is not 
·;..:>1n9 ••..ty d ... spite the introdu..:tion of nev 
~r..:.Ju..:tivity tools; in most cocntries there is a 
se1:ere shcrt.sqe of software pr.:>qr.t..ers and 
developers and those that are available are becoming 
increa:;ingly exp.?nsive; the d ... -.and for nev systems, 
p.srticul..trly competitive edqe applic.ttions where 
there .tre few p.i..:kages available. is increasing; 
..tnJ corp..:>r.tte m.tnageaients world wide are tri.,.ing IS 
budgets. 

In this envir0niaent, industrializing nations -
p..trticul.irly these in the Asia-P.tcific region where 
lal>vur. resources and overhead costs aver.tge about 
half th.it cf industrialized We5tern countries - see 
.tn opp..:>rtunity in the ever-growing intern.ttional 
~4rket tor softw.lre services. 

Yet despite the growing offshore sourcing trend 
.tmong Western comp.tnies, South-east Asia still 
exports only • sm.tll a11K>unt of softv.tre services 
comp.tr._.d to Western nations. The Philippine 
computer injustry, for example, exports about 
$10 million worth of software and services a year. 
And Singapore exported just under $11 million in 
196~. India, meanwhile, exported $~4 million of 
softw..tre and services in 1987. India's target for 
1989·1990 is a llldss1ve $~~0 million of e~ports. 
How.,v ... r, as a percentage of tot.ti reve~ues tor Asi.tn 
s.;t tv.sr..- C•>mp.tntt.'S, exports o1re strong. Tat• 
1:onsult..tncy Service:.> of Bombay, one of Indi.t's 
l..tr•Jest software services coca~.lnies, cl.tims th.st 
.sl><•Ut $24 mi 11 ion ot a projected $14 mi 11 ioi; 
r~vt.•1111._•-.; in 1..,88 will hdVC come.\. from e1'portt!'•j 
:it.": 'J 1 ..... :;. 

IH ,,.t.ttt l·•f• l .. low t'o:.t~. lht.• ft."Jlt1U .. tft.•(J ,9 

•·'I( f >I•'t.' th.It Work~ h,1r1lt.•r .ln•1 I.:, m..irt.• 

•L., ·• 1· .. f • .1t, .. 1,t tt.•··tu1ul•uJ'i th.Iii it:. Wt•.:,·rn 
,,1d.·tt'·11t:.. 11.,w1..• 1 .. ·1•r. lht.·r•.t .1rt.• 111:01.t·J.t11t.1•p•·;.. 

r:"i'-''' •:),. •)n .t 'i.1r Wlth fh,_• illit.•:tt 15 h.u.t.•r t• l·,,m._. 
t.,. 

t-:.·.o11.•n1~•·:. ·,,,, h .t·, Th.11 l.111.t .t11•t tht• l'hl l 1511111u·:.. 

l~t·.'1• i1•,, fr. ~,11•H•t rtll hltjh tt.···t111 .. l,>1J'j pl•>)•••'t:f, 

rh••ri·t .,,. i•f••'ll·tln·J 1•11'..il pr .. t._.:,:,H•n.•l~ with 11.-·;,·~ 

t'AP·•·••r•· t.1 fh•• :.t.1t•• .>f th•• .1rt :;·;:.tt·m: •. tf,,..,,_..~·t·r. 

,·,·rd r.1. r .• r: ...... r .. t11"Jlr1111n11 Cn .i., rr,.,, .. th.to ··r,tnk nut 
1'1Jt••>l. ,·. ,.,, •. 

-:"h'-· l.tt•j"'-'t, l!lit.Jtt..· t..·ip'-·t i"•u ..... ·t.·J A:it..t::. \._---.>e(iJ:~tC:i 

.ice ·Jt.•tt1:i.~ .i Li..;; ... ·r ::th.lr-.. l...-:t a:...sj ... ': pt..:·;t..".._·t:;. in th-.: 

r'-•-it-··u. in ... ::'-'-l:itn...; tt: ... ·:.r: \-,._.,,iit,1.l~t·1 .J:!.! c:..t)t..·:ll:>t..·. 
iE.M. :.H '-•x.taq,!t.·. :illb ..._ . .._ ... ntr..ll'tt..•...i ,_·:..~-" t.._1 ... h.•si.':in ..tnJ 

£~ t ..Jlol.iu.\..·~ $t..•\tC' [ .t l l!'l. l : l I. l...0 1! d:v l l .l [ :; • ': t I: _,: 

.lf1pli\..0.1':.l0U~ t,)[ :):,n,J...tl""H'-•":i pul•l!,_· ctt..•..._·o;,r0:1t.: J..il.l 

lnt~t._.'h.lth.;'-" Ut.!lW,_1tk. \.'AIJ<t..'._"l<t.."•! [,1 •;' l !.'."t:: ttll:i J"t." .. ll. 
An.J, in J tlllt:it lh-lt surt): :.:. ... ·,! H--:1; !\...__•:!.;':i 

tntt?rn..tt iun..tl I$ l".._•cPeunit'i• ·• l._ •• ·.i:i. :>· !~1-i.lt~ h.JU:it.."• 

TA Cvnsult.1:n:.;. • .. 1.; :;t.!'lt..·..._·tt..· ... i _,•.- ... ·: i..l.t<t..·:::..tt lJn.11 

...:vnsult.ints L .... >--;1. ... -J .1:1J P: !·-t.· A.tte.::!!--,U::'-" t» J.::,, t..,;u 
the :t~...:1t h_·,,t.t i._,0:15 tvr .t: ... :l .. ·.st i:1,~ :>;·:.tc:T. t.....:·r 
Hvn~ Kun.;· ::i st '--"-·iiL t.." =''-'h.sn•;t.". 

Lurpvt..Jl i.in:;;. .sl:iv "'·-·1'. 'i th.t:. ~t:::. ... i:.:.-; pr"··-·tvu:i 

pro)t!'~ts tvu !..tr ut tshor~ a...•;· :t.."~1~ . .-c their .._·01:trv! 
over the ~nJ result. Th.it i:i •h;· M.atcr :i....;..ti:. EApr~ss 
r~stri~ts th~ .Je..Junt ur Wutk ll ! .. itlll:i out tv Asi .. u: 
sub-..:ontr.ictors. 

So.... i.:uslv<ners p.ty to Lr :n-J ;.s1.1n pr0qr.1~rs 
to their ovn sitt? on .i cet.iiut!'r b.i.sis. Hvwc-vc-r, 

these companies .._.y be .. issin<J 0ut on S.lvinqs: this 
process tends to in..:r ... .is ... i.:osts, such .ts higher 
salaries, travel expenses, livin':l 0r hotel expenses. 
to a project. 

Boeing Ser1:1ces dealt with this 1 . .r .. •blem by 
dividing • project into ph..ts ... ~. It hired ~ 
Philippines softv.ire h..>use. Syst.,ms Res0urces, to 
create base operation supp..:>rt s~·stelllS, .tnd had 
initi.tl design perfor-d in the Ur;tted States. and 
succeeding design. developC114'"nl • ..tnd testing tinish.,d 
in the Philippines .. After th., $1 milli0n pro)e..:t 
vas successfully co=pletcJ in l9~7. $yst ... ms 
Resources gained other ..:ti ... nts, su..:h as Govdyear. 
United Labor.ttories • .tnd the Asian Development Bank. 

Competition tv o1tlro1..:t high·technology business 
is strong among Asi.ln nations, anJ each h.ts its 
advantages and d1sadvo1ntages. Sir;qapore, H.slaysi.t, 
Hong Kong, India and the Philippines are considered 
the key spots. p•rtlJ be..:.tuse English is widely 
spoken in those countries. 

Of these. Singapore and nong Kon'3 e· ioy 
11K>st-favoured status in ter•s of skilled .abour, 
though rising labour and living costs •re .tlso 
increasing prices. A Sing.tpore proqra!Mler with 
three to six ye.trs' experience e•rns about $16,SOO .s 
year; .t Hong Kong proqrallldler with six years' 
experience averages $20,GOO.. Singapore's 
infor!lloltion techno;ogy industry is prob.tbly 
proqressing faster, due to government efforts to 
establish the country as • centr~ tor 
high-technoloqy research and develol>""'nt. The 
policy has attracted companies like Hewlett-Packard. 
Apple, Oat• Gener.ti, Hitachi, .tnd Nt:C to ... sla~lish 
softv.tre developcnent centres. Nl•dorf .tlsc h.ss a 
develo~nt site there. 

India and the Phil ll'l'lncs ofter tht! h: ;tit.•st 
cost savings - ..: p109rc1mmer/Jnctlysl fresh ,HJl of 01u ... 
of India's !1vc t._.r:hnology in~titut1'rns e.trns about 
$},0')0 c) ycdl. However• S~ i 11:; ct re li•}t d.S Wt.•11 
dt!veloped cts in Sin•Jdport.• .tnoi 11 • .r\1J !(.1tPJ, Ltr1t•ly 
he<:duse of tht11 1r thir'1 wnr1·1 t•1·•·u;1m1•·=- .1n.t 
prohihit ivc •JnV ... ·rnmt.•nt p 0 1l i1·11•: •. 

l>cspitt• l<>'til ,·,1:.t :~ .111°1 ··h·.· qi i..11· 1·.:, ,\·.~ 1 \:... ll·•t 

.1t>uut to t.tkt• OV•.'I tht• 'W<>fl1t':~ ,·.,rr.p1•'•': :;•"~·~····:. 

bU51SH!SS, J:i lt h.1:; th•_• m.UHlf.1.·turlll•J ~ .. trkt·t·········, 
but in th•· L11·t..• •• r ,, Wl11:.1•111u.J ~ ... ftw.1:" .1n.t 

tnJ•.t•Jt.•t.try 1·r1~1:0 ~m.111q 1T .. 1nt ~ •..• ,,·t1~ t irrr.-., ·: ,111•) 

of(:;.hore tor low 1\):,l ·,.1ttw.11t.• ·'•'\.'t•l,1; 0r11.·ut n~1;· 

t1t•1:om..- irH"t•?rt:,io·Jly p01i1HL1r. (k•'i•rl1,f•··t Wlth 

pf•rmis:a1nn •)f f>A.TAHA.TJ<,ur m.••J.•Z•n··'', 
1 t"l.'hru.try l'HJ?, ,. 1"1>P'/l l1Jhf L;· 1·,···hr,;,·,11 

• 1uhl. !'ih i fl'J ('omp .• ny, " [lUUI\ wtn•I hr .td:.t r , ••. •t I·. ·~·P·''•i' 

rtll rl<Jhl~ rc::;t.•rv •. •.1) 



Tht..• Utt •··t.· .. r :._:t.it ~:..ti,·:,. •• : the ~::i.~tt""'f N.tl 1,•:1:; 

P:-:.h1··.1tl\1t:.tl. :,.;.·1t.·ut1t:.· .u•d \";Jlt••l.t~ •,n.;.1n1:.:..ttt.•:1 

( UNl::i·--"-» h.1:; .uu: .. t.:u··-...·.! t ht.· .1•;.1 i l.1t!l ! ~ t ·; •• r .t , ....... 

:.,;,1ftw.ut.• p..ti.:k.11.Jt.." •· .. tI! .... ·,f t-:: 1 :.;-r.;T:._~. r.,: th•· .u;.ti;·:..1:..0 ··! 

t...•dlh·.1t i .. u.tl :>t.1t 1~t 1,·:;.. Pt..·...,·..._·!·•(·•· i .-nh t i:;.t:1.·t.d 

.t:>si:;.t.u1'-·t.· ft•Hfl th,_. ~~ ....... ·.!t-~!i !nt .. ·:: •. tt i .. :~.t! 

Oc•Jt.."lupdl~Ul n1~th•>.C 1ty c:...:1t 1:\) !•·.C >.J:..t.• ' 

h" '-.\>nq1.tl 1Llt.!' m1~·.c,)'t,_"uellt•l:l•:::.. t-::~:;·:-.r..r:; 1~ '1~-t:.t:!tt.•t..•J 

lV ~~.IS\" tu U:it.6 t..'\."t.."I. ~·H th .. :;t;" w1tt'. ::I•• p.c lo.lt 

t.:OBll•Ut lll'J ~Xl1t..•1 lt.•n1"11t..•. !t iu.·lu.!.•:... .t t·t·•.t•f :.tn•J•: .,r 
..tndlyt1'-·.tl l1A.ll:> ld tJ•"ll lt.1tt.• !ht· .u .. 1!;·::,.1~. 

diJ.quv:-;is ..lnJ ..s~:...t.·:>:..m .... ·t.t ,•? th.· •l'Lulf 1t.1t ivt.· 

dt!'V~lvpment .uh1 t.•f t i._·11.·U•"'i' .. r pi im..t: i .tud ::i.t.· .... ·.;:: ... f.1cy 
eJu«.:Jtivn syst1.•m$. 

It is h0pt!J tn .. 1t UJ.:iTAT.:.; w1tl ,•1:.-.. u1.1·J~ rt..-mbcr 
Std:lt:S tv .u1.i.l;·~'-" th1t..•ir 1t..•,tuc.tl & •• n :.;·:..tt.·it:.~ ,u.1 .1 
requld:t b..tsis anJ induct.• tht..·m l•.1 ~,r1.m...Jtt.• .10°1 l&DiJrV\:t: 
the coll~ction ot bdsi~· ~Juc.tt ion ~t.1t t:il i....:~. Ot 
particul.ir valut> tor .,du,·.1t t.in.tl plJnni01q, t;DSTATS 
can also be us.,.i to rt>1ntor._·., t.,.1.-h1n'J .i._·t iv it lt.'s. 
Tested in F.,bru.u;• 19811 .tl " trJlr'1nq s._.mi1lJr in 
Ethiopid, it will complt>lllCnl •>tlwr cuur:.cs in 
Botswana .!Ind Zdlllbid as pJrt vt "llNt:::::i•·u.·$1!.JA 

pr09ra_, to upyr.!ldo: th" sk1ll:i ,;f st.tt1stici.rns in 
ll Atric.:..t.n c.:ountrie-s dr•d in Nic.U.s'-.)U.1_ 

t\lr turthcr inturm.lt 1.1n, !Jlt.•.t::it..'" ,_·, 1nt.1..__·t: 
)ffic.:e ot StdtisllL0 S,, ur•£::-:$CU, 7. I•i .. h .. 't: de t'unt1t..'"n01·. 

15100 Par is, Franco:. ($0ur.·,·: ~!'l._~ J·:~•.rn • .!_! H 
(1988) 4) 

POPLINE. thew.JI lJ"s l.-rtJt..·~.t tJibl i•J'jr.tphic d.- .... 1 

base on population, is now ~lv..ti!Jble .")n C'om~1JCt 

Disc, Re.lid-Only H ... mury (CL> H0H). H.lint.tint:•! by the 
Population Intor111Jt iun Pro<Jr.•m Jt Th._. .J.:>hns 11.:>pk 1ns 
University, the Center fur ~~ul•t1on and Family 
Health at Columbia University. i'vpulat ion Index at 
Princeton University, and the Carulin.i Population 
Center at the Un iver s' t y <>I Nv< th C.u.:>l i na .?t Chapt.'l 
Hill, POPLINE receives most of its tund1ng trOlll the 
United States Agen~y for lnternati.:>~al Development 
(AID) and the United States Ndt ion.ll Institute of 
·~hild Health .tnd Hu111Jn Developm..:-nt. The CO-ROH 
version has been fundc.1 by the United N.H ions 
Population Fund (UNFPA). 

POPLINt:, distributeci on CO-ROH by Silver 
Platter Inforllldt ion, Inc., cont.tins lllO<e thdn 
160,000 citations from wo<ld wide I iterature on 
population, family pl.urnin•J .. nci related hea: th L'.are, 
law and pol icy issue::;. Around JO p._.r c._.nt ot the 
records repre::;.,nt unput.: ishcJ docum<:nls which would 
,>therwise be dit"t icult lo obtain. Whil._. the 
. najority of item,; ddt._. lrom 19?0 onw•rJ::;, som<' 
sources vere pub Ii :.hed .1:; <.,tr I y ,1::; 1881.. Al I 
records dre 1n t:ru1l ish, .tlthouqh sum._. 10 l><'r ,·,•nt of 
the sources are in other l.u••JU.tcJt.•:... Tht.~ Pt>PI.,INr: 
rhesaurus, included a::; I"" I of th" Cll HOH produ•:t, 
provides Sl-'t."L:if ic suh)cl'l ln(.h:x inq .u1d 5t.•rv1.•::; .t~ ., 

fUide to retricvin'J ,.f,.,·umPnt rt..~,·,Hd:... 

Tht.• cnt1r1• l•oPl.UH·'. .11t.1 t1.t·.•· h.1:. t,,.,.11 f1tt•··I 

,nlo one di:;,_-, wh11·h w1~l ti•' .t1:.!r1t.11t.·,t 
·unvnt..•r,·i.tll';' hy :;•l'/1·1 5'. . .tt.·r .st,, ,·.)·,t ,,f :,;tr.: 1-.1~ 

n rttn.1~1.1 ,111.t ,t;,. n:;A, .1:1 I -;11:; u.i 1, 111 .>th•·i 

~)unr11c.":i. With IJPH•'i•A f1tll•fl11•1. II 1.. !1 ~····I,,, t.,. 
1hJ,. to (11;;t r 1huf1· i·o•·t.tru·: t'I• f~,,M i ,, ..... r ,·f1.1r·J•' r 

.t.'lc._·ted dt.•Vt.•l1>p1n1J ,· •• ur.r r 11·:. whl• h h.a-.··· tt ... 

.1p.1t>1l 1ty tn u:.a,1• .u1.t (,, :.t1.1r•· 11. ::11 h l''''··nf 1 d 

;~t·r:; ,1rt• rl•i1111_•:1tt.•·I f•• 1n·t11·1f1• ftu·lr 11.t 0 •f1•·,r. fo",,, 
ur,ht•r 1nf1Hm.1t ion, pl1·.1·.1• ,· .. 111 , .. ,: f' •(•111.1r I· 

nfnrm.tt lt•n l'ro•Jr.am, 1'1•nf1•r f .. 1 ,· .r1.ir1111d• .11 l••l• 

·ro'J' dm:;, Tht.• ,Jqh11 II· 1pk a:.:-. IJu 1v1·r:,1 r "I, 11 .. 1 I ::r . i'.111 l 

l'l.1.-, •• M.,uut V1t..·r1;.,,11 1_'t..·attt..•, l•.alt 11b.•C'l.', M.1tj'l.1:. ~ 

..':l~,l~, Uuit~J $t.1tt."~ ,.! A:T:.t..·t 11·.a. (:.;-.•tu.-t·: ;. .. · ·r:: 
N~~:..lrtt,·~. MJy l9d'•) 

Th1t..· Un1lt.."d N.1t 1 .... 1;.:... i• .... •;1ul..1t t••:t f-":.;u.! (lJ?H-'i·h) h.t:.. 

d1t..•Vt.•l<>pt.."f .. t C'"-"l:t." Ltb1 .. u;· '~v~lt.·,:t1 .. u .t:> p.ut .,: it:> 

1111 .. .H-..St lun SU(JIJVf l lo:, lfN!-'i"A t lt.."lJ ,,t f l•''l:":# ..!: •. \ 

UNf .. PA J:>:>ist~ prujt..-..__·t:;.. Th'l." •."di lt.•,_·t '(-'"• ,_·u:!t.11u1u·; 

.uvunJ 100 ilt.'lll$, WJS '-'""'{lll.,J t..;· th.- UNfl•A !.1(,1.Jl'j 
i11 consultdtivn with stJ:ft:. Whilt!' m..tkiuq U•J 

pretensions tc.."'W.trds ~ith~r duthur ttJl i\."t!'n~~:> .i? 

.:oeap1ehen::»ivt!'n~ss. th~ \.:'ull-:...:t 1un Jll'-"°CfJlS to '"--.,•;er. 
JS CUID\"'tt.'ntly as pussil>le, l>.tsic populdtion 
intorattion ne.,ds with L'.urrently .ivailaLI., 
public.at ions. It will ~ updJted ... s si'Jniric.tnt ,.._..., 
public.!ltions dppear. Divided into 20 catt.'9ori ... s o! 
r.,ading list in the l>rOJd dre.s of populdt ion Jud 
dt.'velopment, the Core Library Collection cdn ti.. lllJJ._. 
dV~ilable for under $US 1,000 per set. 

To pr090te effective use of the collection, tht> 
UNFPA Library h.!ls provided subject .!lccess by 
L'.rt.'ating a data bJSt.' using the CDS/ISIS (Mini-micro 
Vcrsior.) softwdlre tor bibliO<jra'lhic data base 
-..nagement, produced by tht.' United Nations 
Educatio~.?l, Scientific and Caltural Organiz.it •on 
(UNESCO). Addit iundl assistance to users comes in 
the for• of two instruction folders: on ... de.ilin'J 
with physical and organization.!ll aspects of the Cor ... 
Library, and the other iooiting at aspects conct>rnt.'d 
with computeriz.!ltion. 

In 1988 the Core Library package was s~nt to 
10 UNFPA field offices and, b.!lsed on feedback trOlll 
this round of aistribution, will be sent to I~ ,..)re 
in the course of 1989. While at present the Core 
Library Collection can be supplied only to UNFPA 
field otf ices and UNFPA-assisted projects, other 
organizations can request the acc0111panying 
docuiaentation folders and data base diskettes. Fur 
further information, please contact: Hr. Avi Green, 
Chief, Library and Information Services Unit, UNFPA, 
220 East 42nd Street, Nev York, N.Y. 10017, USA. 
(Source: ACCIS Newsletter, Hay 1989) 

CD-ROH project CrOCll PAHO 

What developed countries consider basic 
knowledge, in areas such as health, may be ot 
lite-or-death i•portance in less privileged 
regions. Disse•inating this basic informatior. c.!ln 
be one ot the lnOSt effective means of assist in~ 
develop in 1 countries. In recognition of this, th._. 
Pan American He.!llth Organization (PAHO) has produccci 
a COlllpact Ilise, Redd-Only He1nOry (CD-ROH) containin-1 
a number ot i•t"~lth ·rel.!lted data b.!lses produced by 
the United Ndti0~s system and other organizations . 

The disc i:; the seL'.ond produced .:as p.!lrt ol " 
pilot project s• . .irted in 1987. It cor.tdins two 
major dal.!1 bases produced by PAHO centre:;: th._. 
l.dtin Alneri<'Jn O.tta l!dse on lie.11th (Lii.ACS), 
<Jt.•nt.:tr.ttc'1 I-; the t.dt in Amer ic.,n H~.tlth !it~ien1·,•:, 

l11form,tt L1>·1 <~t.·ntt.•r (HIHt:ME), .1n1S tht• Rt:P1n1:;,·A .r.11., 

b.t:~·_., •'Jt.• ·t t.'<1 t,/ th•• l'.u1 Am"q 11.:.1n ,·._·nt•.•r fqr 

~;.111 l I .u y t-:n<J I llt_. .. , JlllJ .tr~·! Euv l J >nmeut. I.! I.At'.~ 

1111 • l u•lP:. '·, >fll/t.•11 I a' .11.t 1 .tr:. I ti• ~11 i ·, •llVt.•i:t l 11n,11 ,s. ,, ·u;ta·nl :. 

•Ill f h1• ~.1it1 ]''• t 1 •t h•:.t Ith, 11r, .. tu.·,·.t l n t ht• r t.•iJ l • 111. 

It i:; ,,,.,·.1m(•.llll•"t t.1 th1• f1E1':_: tll1·· •. 111r11·~ dt•Vt•l.,,., .. 1 t .. ,. 

ftllU·:Ht-:, wh11 h in·;.dv.··~ tht.• d1:;:;,·m1n.1~ :•111 .,r 
k11.,wit•1S1Jt' l1'J t•:..l.st.l1:.hl11•J, .tt th•• n.1t1•1t1,1l It··..;,•!, .t 

'ol.111• of th•• .tfl ·,/':,lt•m f•d Jjlt..'"l,tli:e.S :_.,·,1·Hllfl" 

.1n•I tt•1'tH11•·.1l irdr.rm.tt i»ll. 

INl~~T r•·pl.1· , .. rh,_. 1",•11fr•· ·I•• ,t .. ·11m,·11t,1• 1••11 

:.•'l4_·nt lf 1•1111• 1•l t•···hnl•JI!•' (i"[,~;1') .tn·I th•• f
0

1•ntJ1• I•• 



,!..._.'--u3: .. ·t!~.tt i,·:~ ~.._-t .. ·:~.._· .. -:~ t'u.rr...1t1i...-~ ('-'"tJ:.iH),, Jth.! i.n:.cu..i:.. 

tv '-· ... •:!t J.nu. .. • .t:~ ~ .. ·Ap.tn...1 th._a .11..."t. l'l."it i~:s vt buth 

.._"t,.• :~ t t .... -.. -

!~::.;-r 1i::~~;..:,.._-._•:; the i-'ASCAL .inJ; 1-it..ANL'"[$ d.it-1 

L.t:;'-.'"$. Tnc:,;.t.• .... 1.tt.t b..is..-~ ..trt? btbli..;,qr..iphi...:-,, 

llki.1!t1.i1~'-·ipli1:.t:·z Ja..i mutti.linqu..11. Th\."j" t...""V"'.'-="' 

w ... 1: L'"! l :.t~r.itu:t.· tn s~i~n~~. te~hn0-l~J- .1nJ 
~~i,·11i...-. :n tt:t.• 1...·t~t.· v: PASl.""AL • ..ind ~...:-vnvmy. 

h\;m.Jn1tiit::i .ln..i s0.._·i.i~ s,:i~n,.:t?s in the- t...".J.:Se of 
~;;,;No_"!!>. IN!:,,- i:; .tbv .:o-prv.tu.:er ot the llivr lJ 
Tr.rnsl.tt10n InJcli U.tt.tb.tse (WTI) .in.i ot GAPP.YOR 
UPUAT!::. These d.tt.s b.tses .tre .i.:.:essible online 1ti.t 
Quc:>tcl. The e.:vnvmi.: d.tt.i b.tses ot FRANCI'." .tre 
vnl in v" .:; CAM. PASCAL is .i,·.:essible vi.i the 
ESA !~$ .tnJ D!ALO...: hosts. PASCAL and ~IS are 
-'"·' i l.tblc by :;ubs.:r ipt ion en t loppy disk or a.i9net i.: 
tJ~e- Ir. 19d9, INIST will &1ke PAS<::~L available on 
Cv"'{U«t Dis.:, Re.tJ·Only Memory (CL·ROM). 

!NIST otters researchers tr~ all over the 
world a wide range ot other services, including 
Se~ective Dissemination of Inforaation (SDI), 
biblivqr.tphic journ.tls and translations. For users 
in de1:elvpinq .:ountries, agreements for these 
servi.:es c.in ~e vbt4ined fr~ the Fcench Ministere 
des atl.tires etran9eres, vhich can give special 
subventions t.:> INIST accordin9 to individ•Jal cases. 

Fur iurther information, please contact: 
INIST Hate. Nathalie Ousoulier, General Director, 
or Male. Anne Lheraitte, Ca-unications -
Ch.ite.su Ju Mvntet - F-54514 Vandoeuvre-les-Nancy, 
1--rdn.:e. (Sour.:e: ;.;:LIS Newsletter, May 1989). 

Tele.:ui:f,;ren.:inq eye to eye 

i'eoplc wh.:> travel a lot to meetir.-JS now have an 
4ltern.ttive; d visual teleconfecencin9 system over 
which they cdn interact in real ti111e with several 
others. It was developed over the past three years 
by Bell C4nad.i, Toronto, with Bell Northern Resedrch 
Ltd-. Mvntre.Jl. 

The sottwdre-bds,;d Ccoup TeleConterencing 
System (CTCS) has a versatile new protocol, called 
the Multipoint Cocamunications Layer, which Cdn 
connect syst~ms through local-are.J networks, voice 
dnJ d.sta networks, and inte9rdted-services di9itdl 
networks. 

The system allows up to four users to 
simultaneously alter any text, image, or cocnputer 
screen display before the• with instant feedback to 
the others. Software is available tor IBM PC 
AT-coapatihle computers and is beinq develo~d for 
the Mdc1ntosh II. CTCS is sold with hardware and 
opt ion:; .tr~ .tvai l~ .e. (Sour,,e; ~.(?ectrum, Hay 1989) 

!~~!t:.AO ~ -~~-~~~l]~\}g!.~!!!...~£..!.E·'t i v~~r d.,.ve!~~ 
~!lunt!i~~ 

INSTC:A!J - the Internal ion.ti !.dbour Ott ice'.> 
lnform.tt inn ::;.,., Vl•:e on Tedm<>l•>q1cdl Alterndt ives 
tor C>evelnpmcnt h,15 becin dpercll iondl since 
J.u111.tr1· l'J8tL l.,1un1·h·.··1 .,:; .t rc5punse to ll'l()unt in'J 
rt.,;ut•:;,t:. r1u t•···h111Jld•Jl1:.1l 111r .. rm.Jt1on it!t.:c1ve.:i hy 
11.0 in r1•1·1•11t 'jt.•.sr:.. !N:;Tr:,\I, 1-. p.1rt oi tht" Ottl<"t•'_. 

!:.tr.tt•"fr' .111T~···t .st pr •• m.,r 1r111 '~··· \1t• 1:t.•l•)pmcnt. 
1tl:;,~•L'ITl11Ltt l•dl .tll•I ,,,,,d 1 1 ·.•( l •'I o)f t•:•"~llh>l~''Jlt>"• 

~u1t.:.td1• f,H th•· ,1.·1,, .-.· .• u .. rn;.· ,·,,Lilli1)fl::O •)f 

1l•••11• l "Pl n·1 •·· ""•' r l •·: .. 

3 l 

ptv ..... -'-·-:>$ .. ·;>. in ; .i:t i'--ul..tr :.nt..:-::m_it i,•:. 
:el.1! in...J tu -.:-n .. ·:-n.-. t..._-...x! pr-...k...·c:ss tnq • 
J~: i'--" 1.lltu:Jl t ..... ...._.:> Jn..! :.a:t,l~!t:c:lt:i,, ~·.;: l.!;: 

m.t.t-.:: 1...1ls tv: l...:·• '-·v:;t t. ... •~sii:--t • ..11:.,! 

h.tn.i: .. -:.ttts; 

1,r_·Jt ivn. r£r~..ss vt t..:-vmt·'--t'-•n'-·...-. "1~-J";:.tE.h:,·.i: 

'-·v· .. -t.•t..iqc,, li'l1'-~:s vt 1n:1.._rm...tt :,H~ ..i: • ...: :;._·:·.-:.···~·~ 

suppl i .. ..J • ..-t._·_; 

Appr ...... ~pri.lt<- te-'-·h010luq'i ~·· .... nts su'-·h ..ts t .. tt::.>, 

txhibits. tr.tinin'1 w.:>rkshops. r:i.cet ir:,J:;. 
te~hni~~l iassistan~~ prujt!''-"ts,, sc-ir.it;..1:$. 
etc.; 

~io-~~0n..:>mic t!'ft~~ts ut .iltetn.Jt:.1,,;c­

technoloq1es. 

INSTEAD's services are avail.tble tree 0t .:hJ:~e 

to anyone involved in ·.1ppropri.1te te.:hnolv.Jy-. tr0m 
cottage-industry workers to United Nat ;.:1ns system 
or9ani:zations and 9overn-nt depar~-nts. Depcn.J• ... ; 
on the request and the .1vail.1bility of 111.1te:i.1ls, 
the inquir~r will be supplied vith .:at~logues, 
brocll.ires, ooolts. reports, bibliographies 4nJ or 
address lists. To increase the volume vf 
inform.it ion it can provide to users. IN$Tt:iill is keen 
to collaborate with other technological int0:111Jl 1011 
sour.:es. This coll.sbor.ttion .:an in..:luJe th..­
exchange and disseaination of publ1.:4tions-

For further information, contdct: IN$TEAD, 
Technology and Einployment Bran.:h, lnte1:iat ivn.il 
Labour Office, 1211 G.!ntv.t 22, Swit:zerland. 
(Source: rNt-OTERRA Bull,;tin, V.:>L X, Nv. 2) 

Translator software 

IE.M is offering new Electronic Data Int.,rd•.i•hjc 
(EDI) translation sottw.1re for 111.tinframes op .. r4tlfo.J 
under the MVS/ESA and MVS/XA operatinq systems. Th" 
n!!v ExpEDlte Data!nterchange Series lets users s.,nJ 
an' receive business documents in the ,..,,.,rican 
National Stand.trds Institute's (AHSI) Xl2 .tnd the 
United Nations Edifact EDI standards- The 
translator software will be ~vailable for System fo, 
System/18, dnd AS/400 aidrange systems in 
Septelllber 1989. A version for OS/L-based PS. ~s w1 l l 
tz released in February 1990. (Extracted f rum 
PC Weekly, 10 April 1989) 

us software houses re.tr !::C dire..:t1ve 

US software COdlpdr.ies dre wor r icJ """" t .1 

directive issued by the Europe.tn CV1N1111nity th.ti 
appe.irs to prevent copyright pr<>tect ion 1,>1 :i•>l t1•.1r .. 
ir.tert.t•:e:; and pro<Jrammin9 l.tll'J'1d'JeS. 

The dire.:t ive is b"1nq e;"imined by the ir.,1 )•>< 11;; 
trdd~ ortJdnizdtion ADA~SQ dnd the Rustn~55 :;,,rtw.,r~ 

As::;.o~:i.,t1on, whic_·h repr11st.•nt'~ tht.." top U!; p, .. ::.. .. rrw.n•· 
corr.v.an 1 ~:;. 

7r.,.· l~~~,\ h.1:. :;,•nt .1 :.•t.ti~t.··t t••p.\rr '" r: .. · ll 

Intt.>rn.1t 1.)n.11 Tr.t•I•." t'1un.-r.~~~1 •• n wh11·?" •~.: t•'j•· rf 
Cori•Jf••:.:... ·,.,1,!f'"'.~:• Wlll ~h•·n .t1:.··11·,· !ho•·, ·!'•'r'· 
lllrt···t ~V•' w1th • ·•unt1•rp.t:•J, 1n th•• f-:.·. 

Th•.• f<.;,,\ • .,,,,, 1t l~. 0 ;:\i 1k1·~,· !ht'. ~f, It:·· ··•/,·I.~ 

pf ~• 11i5pul••, m••r.1t1 • .-r ,· .. :r.; .t,\l•.•:, W•1ul.t t•·t ,,~ i.t'•· r,·,· 



m.iriit.. ... -t:; ;,,;h'-•ct.· :i->ttw..at'-" p:r .. ..._-,. !:i w1 .. t'-•:;;_·r~ .. 1,1, :;:.i .. ·r1 .1:. 
11~ 1t .. 1t;·, Jtt..1}· b-..· J",;ui.J~...! .. 

A!•AP~l) i:. .._._>u::..u:t :.:i~ lt:i :t.11.•at.i.J._•t:::i. ..t~Jdl;.t tht! ~..__­

~lrt..•,·t :v ... •, w!'li._·h 1:;. d~::i .. ,Jn'-'"'t t'" i-.."H•·vu:.t..J'-" th~ ~Jt·•Wt~l 

':-! j, st:.1ri.J t-:ur ','Jt""Jn s.J=tw..i:t.• tn...iustry. (S01.:r~~: 

1;;.·:_tli.1'..~t ~11:.!• tf .Jun~· L'}:f•j) 

Rh,iit.•Vt.•r s.tl•! th.Jt ~hit.• (-J~r.s ... H1Jl cJtf" • .put~r wvuld 

l~ .. tti t..._1 th .. • p..tp~r it..'"~:i v: r: ll. .. -~ must h~v~ ~cu l 1vinq: 
1 :i d dr e.tm wvr i J. P\..-s must h.tve been respvns ible 
:uc th-.. t~llln-J ,")f llLl.Il"i ..l tore-st .. 

Th~ 1n~·rc-.l:.St.. .. in ,)~ti..:~ p..tp~r ,""1..lS resulted in ..i 

<:.-Jn pt<>blem: 1t tho? .... to?rial on the print·out 
yuu h.ive in yvur h.tnd did not originate .-:>none ot 
your o:vmput.,rs. how d0 you get that data into your 
11t •. h:hin~ so th.tt i·vu c..ii: use it in your work"? 

Tu d.tte, the answer has tor the most p.rt been 
to employ a cop1 typist. The hordes of dedicated 
workers who pertorm this thankless task could soon 
!ind tnetr typing days numbered. however, as working 
optical character recognition ~comes a reality. 

Olnnipage. which ~as been available or. t~e 
Mac intvsh !or .tivut a year, has just been launched 
tor the PC. 

Without a ~h4dow of doubt this is the t.est 
optic.ti chardcter recognition syste• currently 
available tor the personal COCDputer. 

The need tor an accurate and speedy optical 
chardcter recognition packa9e is significant in .any 
offices. Getting previously typed or printed 
material into a perso'-al COlllpUter has ineant many 
hours of laborious typing. 

Good copy typists are accurate and fast. but 
inevitably too much work in too short a period aieans 
an in<rease in the chances of error. In addition 
using a person to copy-type somethin9 which has 
already been typed once is a drastic waste of labour, 
and frequently a dreadful squanderin9 of talent. 

Secretarial statt could be doing tar more 
useful things than simply 1~keyin9 soaievne else's 
work. 

The power of somethin9 like O.ripage depends 
upon developments in scanner technvlO<JY which have 
followed the rise in popularity of desk-top 
publishing. 

Unt 1 l the J produ•:t ion o! the latest ran9e ot 
sca~ners and the introduction ot Tagged Image File 
Form.st (TIFF) files. optical character recognition 
was li111ited in its application. Dedicated machines 
were able to swallow ~dges ot text which had 
previously been printed in one of a few typefaces in 
a limite~ ranqr of s1;es ·nd pitches. 

r,i,,.,,,, On1uqJ,,,Jt. Wlll rc..sd ~nl 1re newsp..tper pd,Jt!':>, 

•jt.•l t 1 n•J ht.·.,,Sl irH::., \.·,1pt h.1n:;, dnd the tA-..dy te;.;t 
ri1Jhl, t•vt.•n rh·>UJh th.,•,;t.• .art• dll in different tunt:a. 

!Int' l th·· .t.··~···! i .r,,:nt •)t c>m111p.1·Jt: :iU\'h w .• rk w.1:. 

\,' l: t ll.I l l .,. 'rf'IJ•·' • -. ~ t l t• •• ,., • • I l l:. ' .• 1p.11> 1 t" .)( 

1kdll·J th1:.. t#,.,·.11J.•_· h~ l~\ lt."~olut Jon:.;. .. 1nn1n 1 1·,1n 

prt!p.1r~! 1111.11.,.,. L1' rt •. 1;• im.1'Jt•:.. 111 T1f~. A11t.1 
:;,1",UUH.•f_., f,,r t'A.t:T'.'Jl,., t •. t\lt." ,, ff:•:.ii>lUt i•1fl of A()I) •l•>t:.. 

5u.-r a11°·h ( 1 tpa} t ... t h h .• : 1~: 0 111t.ll ly .1n1l 'i•!rf 1.·.d l·;, 

Chu:. pr .. .t11··10·, t1-l.J,~l1"':\', 1->l~ P•'f :,q11.u1· 1n.·h. 

L: 

$u..:h , .... ~...>lut ton:t ..t:rit.• : ... ·.tt:ic ..... ~ t .. ;_::···\.·i,t~· .~:.. 

mut....·h llltUttc....ll iun J:S IJV:i-SlL~ ...... tt.......>;.H tht..• .._·h.t:..J:,·tll.·!"~ 

th~ i>rir1t~J p~~'-'"-

L.yw-t~svlutid1"!. .s .... -.. tn~li-..•t:i w .. Hi:.: :i:.,: :t .:::~ ~.·.;: 

tu Jistinq~tsh b~twt.""cn. s.1·1 ... ln 8 .tnJ .. t:· !;_ H: ;~: .. ·! 

r~:;vlut tuns pruvid-.. .J s: .. H_·!': 1..fl.C.ltt..•: .f ...... ;: .... ..._. 

d~'~r~..:y, ~11~blir1q tht." systt."m lv J~t~:~t::~ ~~··!: 

individtial character. 

Mvst upt i..:.Jl ...:h..ltJ.ctc-r rt..'"Cv~t~lt lv:: :;y:,;li-..·=.:. 

depend upvn •typ._. t.1b1.,s·. whtc·h ~he pr.,-;t.tftl .. :··:. t-· 

assess e..it.:h ch.,tr ~c-ter.. E...t..:h t yp~: ..t\. ... t." ..tnd :; i :.:-.­

requires a ditf.,rent type table. 

Therefore off ices vhit.:h use m..tter i.tl t r.o..k~ _: 

large nu81ber ot sources will need to '=vnstruct '"'"' 
type tables tor each dittecently-type<l document ~h"i' 

receive. 

On average. a reasonable type table will ~~kc ~ 

couple o! hours to produce. Unless you are gving to 
receive l90Untains of material in the font defined in 
the table you will waste time. since it is quicker 
to copy-type. 

O&nipage, by contrdst, has inbuilt intel I t·.Jcn..:e 
and can distin9uish virtually any ch4racter in any 
si2e in any typeface. It will even separate t~At 
froa 9raphics. 

It is also remarkably fast. although it h.is t., 
be said that the PC v~rsion does appear to be ~~"~"' 
than the Macintosh equivalent. 

This is almost certainly not a fault of 
O.Oipage. but a reflection of the different :n4..:!1ir..: 
architectures and capabilities. 

Oanipage co-es on tour discs with a 
co-processor board which requires a full-length 
slot. The pr09ra~ requires a great deal of ~cmvry. 
and this is provided on the board as well. A 
software-only version is available for ~a~ :1~ wni• 
have four Mbytes ot RAM. 

A hard di:. .... o! at le '\St .:o Mbyte capac it;- is 
also required. and you will need some free space on 
this as Oaulipage produces temporary tiles during its 
process ir19. 

To u~e Ocnnipage you need a high-resoluti0n 
scanner. The ability to produce images at 300 dpi 
is hi9hly desirable. with 9reater resolutions 
working even better. Oainipage will function with 
lover resolutions. but the accuracy is obvivus:·; 
reduc~d. The program works with Hewlett Pdck.trJ 
Scanjet scanners or with Canon machines. 

Jf you do not hdve one of th~Jt· ~·:dnr1er~, 

OtDnipa9e will interpret any uncocnpre;sed Tit~ tile 
which has been scanned in with other mdch111o:s. As .i 

result, Onlnipage works with virt•Jally every :;.:.11Hl•'f 

on the 111.1rket. 

It v\)U h.tVt.- d Zt..:.ul)t..t or (",1u._111 m.t1;hlr1t.' ....... ·.u1 

~':.sn Jire«.:tly with Omnq,JlJC. It tj,u h.twc .111-•t~ .• ·1 

S•.:.tnnt!r you mu:;t t1r~t ~.-t,'.'t." y~nJr Tift t1l-.·:;. -~·~. 

your s1~dnncr suff'"'·''~ tit.•f.,, •• lo.t·i~n·J \'~·l•li1.1·1•·. ·1 ... ~ 
.·.tn then opt!n th•·:~t.· rt lt.•:o ;n Omu11.~·J•' :,1r 

ff:r .. '•><Jlli l 1•>11. 

1;,_•tt111·1 Omn11··•·1•· t., rt.•,·,-.~1111~:·· rt;,. t•· .. r ,.;. ·~;.• 

:;1:,11111•.··I 1m~•·ft.' 1:.. t•.t:.;·. Th•· pr \'•;r ,1tn t 1u,J. .,, k 

H11·r11:.1df 'lllli:n.l.,w· .. , .tn·I y.,u :;,im1d·,· ·*··l•·· ~ H··· . ;· 

t ht.." Tt•:.. l ""·nu ''"'' 'h·· 51r 11•JJ .1m =-••t ·, t ,, "'"' k . 



A. J.i..slv..;uc: W:a. ..ipt-J~.lt:) ""ni...:h p:v•.:i .. l...·:i vpt.hH~::i: 

tvt yvu tv :Sel~~t th~ typt! vt. uut11ut ;·0u. t~utre. 

Yvu C.tU h.>v" str.!i'lht A$<.:II t"xt vt 1l c.sn b" 
t.:.rlll.ltt.N in .. viJ., v.u iety v! pupul.!t 
·•0rd-pro..:.,ssin'l t<Hlll.lts. If th., ID.Her i.sl is 
mult i--.:-Qlt.:an~ ~-ou ...:..tn pr~s~:._-~ th~ ~u!usu1s vr nvt.. 
J.,(>"ndinq on your ro<quir.,_.nts. 

The l""vel .:it .ic..:ur.ic}· is .s:;t0undin9. Ot the 
entire p.tqe. only 17 ch.ir.tcters vere incorrect. 
This is an accur.tcy level of 98.62 per cent and th"" 
i-.ige v.is only scanned at 200 dpi. wllen the 
resolution .... s increased t-> JOO dpi. the accuracy 
level shot up to 99.8 per cent - only two ch.tracters 
on the entire page were interpreted inc,~rectly. 

On examination of the ori~in.tl. these 
ch.tracters were smudged when typed. ~ence the 
difficulty. Any optical ch.tracter recognition 
system is only effective if the originals are of 
sufficiently good quality. 

Nevertheless, attl!llll>ts to get O.Oipoge to 
interpret faxes and poor quality photoc~ies still 
achieved high results, with nothing ever falling 
below the 98 per cent level of accuracy- (Nothing, 
chat is, except for handwritten -.iterial, which 
understandably dropped to a very poor level of 
accuracy.) 

The savings in copy typing will bP. recouped in 
weeks, which 111akes Oenipage a highly cost-effective 
product, even with the scanner. (Source: CO!!pUter 
Weekly, 25 May 1989) 

VJI. <nlln'RY RKl'ORTS 

Copyright laws 

China will begin to cover software in its new 
copyright laws coming in late 1989, accotding to a 
United Stites Government official. China recently 
topped a list of 11 countries with pi•acy problems, 
according to the International Intellectual Property 
Alliance (IIPA). The organization estimates that 
the US lost $300 million to Chinese piracy in 1988. 
(Extracted from Computer Systeas News, 15 May 1989) 

llUropean 0-.nity 

Europe aims to catch up vn semiconductor 
research 

.~urope's most alllbitious bid so far to join 
forces on research and develo~nt h.ts formally got 
under way. JESSI, the Joint European Sub-micron 
Silicon Initiative, is aimed both at developing the 
next generation of integrated circuits, and at 
improving Europe's dis~al share in the world's 
production of computer chips. 

JESSI is the 1>19ge:H project under ·EUREl<A, the 
proqr.tmme tor co ·ordin.tl in9 Joint resedr<·I\ dmon9 
Y.ur0pean comr ... nies. It is e•pe1:t.,d to cost 
2. 7 bill 1on pounds st er l in<J over the nex~ e • Jhl 
ye.1rs, with dn in it idl 18 m.::.)nth 5)hdst• r.o:;t 1nq 
)8~ million poun•1S :;1crl1ng l•, :;I.Ht imrncd1.!tely. 

Philips of the Nctherl,an.1:;., ~1;~ Th·~rr . .;ou of 

t'rdn1,.·e dud ltdly, $1r.men-;. Hosch dOi1 t.:lc<:lrotech of 
tht.• t·~.; dnfl ~TW, d fJutc:h re~e.tr1~h institute, hctve so 
t.tr :;111nec1 on. 
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~· 11 t i'i'V i: 1 ..sa~.J l: i.. the- ~ur op~..tn <..:vmmun t l ;· ·:); 

.._·vcnmt:j:>tu::~r ut t~:it.•..sr,·h •.• uu~ounc~J th.st the 
!::urvpc..tn ~'"'..)mai:s-s1,_:.:!., wt":1 ... ·h i:s n0t invol"~J tu 
C."t.JR~:A.. v0..1l..! P.!i" t•.H ut1 tv ..t qu.i1tt?-C ot the inttidl 
ph-i:st!'. ~h.: '--~vcno~t~ it y i :> t unJ. i nq the r ~:;i"~ r ~h 
prv~t..slll."!k.· in ... 1:.J~r tv .t•:vi...! Jupli..:..ttion bttlWt!~n 
J1-:ss1 ..tn...! ~.:l.tt.'-": :'-":i\.".Hl.:-h tundt!J by th~ !::urO['H:."..ltl 

C'~unit·i· sa .. ·h .!:. th"'• ~SPklT pro~r..i:aa.~. 

J~S!:: · :i ~ J-:: qv.!l is tv p,,.._-k el~'-~t:-un p.sthw..tys 
on iu.t'-"'1!.J:t~.J .. :ir.._·u!.t::; Jt uv~r 10 ti~s the dt!'nsit;· 
pusstble: u,_.w, J.:> l1ttl~ .J::i ').) mit.:r~tl~S 

(tl:vusan..!U:s vt _, m1Ci1m.etre) .tpart. Along with 
this -Jv~s .Jll in'-·t~~t~~ in the siz~ ot tht!' chips frvcn 
200 to ':10() ~qu .. ro: millim.,tces, allowing the nuaber 
of ...,....,ry "l""'"'""t :> p"r chip to be increased to 
40 S1illivn, th'<'n t•> ~OC milli.:in by 199':1. Loqic 
elelfM>nts. which ~=em.Jr" complex. will be increased 
to 2 milti0n. th"" 10 million per chip. 

JESsr·s qv.!l is not only to produce the next 
generati.:in ot chips. but to mass-produce the• as 
"coamodi:y chips". a market in which Europe now has 
virtu.tlly no shat'<'. The JESSI planning group, 
located at Itz.,hv.,, uutside Hamburg, clai111S that 
access to torei'ln chip tecnnoloqy "can be cut off at 
any moao.;;1t". b}· the ,,....,ric<> is for security reasons. 
by the Japanese !.:.r econ.x.i ones. This. they sdy, 
would thredt""n fa•rope·s ele ... tronics industry with 
its ei9ht million jobs. They say Et>ropean chip 
users had troub~e obtaining s.:>111e Japanese chips last 
ye.tr. 

It Europe K.,,eps p.tce, however, the JESSI team 
says it couid take a 17.S ~ill ion pound sterling 
share ind world microelectronics market of 
l~O billion pounJs sterling by the year 2000. Half 
the preoicted mark'<'t will b« for "dedicated chips• 
that perform specific tasks, especially in the 
automation ot manufacturin9. The JESSI team says 
Europe could excel in this market. because its 
strength i~ in designin9 systems. If Europe is not 
.anufacturing its own chips, they say, it will have 
to sell its desi9ns abroad, then buy back the 
finished chips. 

ThP question underiyin9 JESSI is whether 
collabor.ttive research is really what European chip 
manufacturers need to boost their performance. 

Industry experts s.ty what really hampers the 
develOp!M!nt of Europe's chip industry is not 
fra9mented research. but fragment cd markets that are 
too small to pay for new products. The 
telec()lllJ.>Unic.ttion and defence sectors which are 
Europe'> bi99est users of chips are the jealously 
9udrded preserves of ndtiondl suppliers under 
9overnment purchasin9 monopolies. These are meant 
to end by 1992. JESSI will include participation 
frc:n chip u:;ers d5 wel I .ts makers, in projects to 
design chips tor sµecit1c uses. This participation 
could also improve cross-border contacts and lead to 
a more open market. (This first appeared in 
New Scient!_st, L•>ndon. l July 1989, the weekly 
review o! scien~c dnd tec~nology) 

tn·Jc:;tm._.11~ ~1; ···•i"".,H1t1.•r lntc•Jr.tte.:t m.tnuf..1.;tult.• 

(•'IM) ...,,,:# t-'t-" 2l.,:. bi l 1 t->li lli l'Ht8, ,t•."t:•>rdtn') t..:1 
l~t"r;, <,t whi·:h Ff LB till l 1<>11 w,1J .,,.,.,>unteii fur ht 
c .. 1u1pment f,~)r ~h:'Jt.•l·•i·r'·t.'Pt .in.I m.1n~•·Jt.•mcrH ~>f CIH, 
i-'i'' ff.I b1ll1·>n ., ,.,,l'M1n.1,·.u1trq\ c'}1J\pm..,nt, Jfl•i 

t·i'· 8.1 h1ll1r,n t,., .. t11f·1tt1.1f11.• 1 i m.1.·hin•~~. Ot th'." 



1:1ve::strtu:"at iu ~· .. <.v:i.1:~ .. i ~·, _ _.h;,.? .. · •• :-·i-· .:.·J ltllt\~. e.1:.. 

tur 11il0t .._· .. ->mp:...:tt..•ts. Ft--· 1.::. L::~: ... ~~ ! ... ·: l''-·r tt;!~.._·r.t::; 

jnd !v .. ;~:sti .... -s. i-·1-· 1 . .; b1l!i .. ):: ::. : il"''-!:.1:to..'!'l..tL:'". 

..tlll0dl.J:..j. r-·1-- 0./ Lill:.,1:? t,lr :t·J•li..1tt...•:.:.. :;;·~~~-:: .. :... 

!" ..... J.4 billiL"U [1 ... H Jtqtt.tl L"\•r...;:::..t::.J:.; t\:! :!l.h"h:!~IL":i >..•t 

ruWt:i, dnJ t•t-• 0.~ b~lli\1n t .. ·: :._,t...-.tl tn-.:l;.:,ttl.~: 

n-:twvrks. 

or:· the: i;:l".-~:am ..... ut t.J: .t;,;t,,;: .. 1t'l."J C" ... 1.-h!l1t..·:.i. 

i::Vte:ilat.~at tor th..1S~ with .Ji\it:.sl .. :,}Ct" .. T .• 2:i·i W.I;) 

FF 4.3 bill ion, tor th"' fJLt:itl•::i 11i..h1s: "i •.1$ 

Ft• l .. b billion, fvr dutuautt:.J h.tn..il1n..; '-·•1\.,;illlt.~at w.t:i 
FF 2.l billion. dnd for robvt~ •.t:; ~-~· 0. i t>il; : • .rn. 
Flexibl~ cells .lC~ount~d tur 1.:n,"t..•stm'-·ut .·[ 
FF ~20 1:1i 11 ion ot thdt tor m.s.:n 1 n.::i wit !i J 1-; 1 t.ti 
c~nd, of which FF 170 mill ivn w.ts t0r m.schinin<J 
installdt ions a::id FF 3~0 mi 11 ion tor .tssembl y units 
as a whole. Thee"' ar"' current!;· dbout 7,llOO rvbvts 
in use in E-'"rdDCt!. a..:..:ui:ding t·~ Ass.·x-i.ltivn tr.t1h....·..tisc 

de robotique industrielle (A.flt!). Their number is 
expected to rise 15 p"'r cent per y"'ar, whi:e vthet 
CIM equipment is expected to grow at 10 p"'r cent per 
year. according to BIPE. The us"' ot 10•:.il 
industrial networks is eApected tv rise 30 p"'r c"'nt 
per year. The sector which uses ClM the most is th"' 
aut01DOtive industry, tollowt<d b.,- the chemic.ti 
industry, oil, electrical and el.,ctron1cs, 
-chanical engineering .tnd the food crops s"'ct0r. 
Thes~ six sectors use bO per cent ot th"' total 
electronic CIM equipment useJ in 1-·ranc.,. The 
European CUI 111.uket is est im.H"'d at i-'F 140 bi il ivn 
for 1988, with th"' FRG holding 40 per cent and 
France 15 per c"'nt. (Extracted trom ~~~ Ech0s, 
17 May 191l9) 

France's ISON hvrs d'oeuvre 

France aims to b"'com"' th.;, first m.tjvr ;;.,stern 
country to have a nationwide integrated s"'rvices 
digital network (ISON) by the end ot 1991. But 
while the country's ISON entree is still three years 
away. the hors d'oeuvre, covering the Paris area, 
has already been servec and a s"'lcction of large and 
small Parisian users are implementing live 
application$ on the new citywide networ~. 

France's national telecom authority, Franc"' 
Telecom, plans to spend over FF l billion 
($164 million) in 1989 on the d.,v.,lopmcnt of the 
ISON network, named Numeris by PTT minister 
Paul Quiles. 

Most of those Parisian users .tre t.sking up the 
ISON offer as members of a series of partnerships 
that include France Telecom and locdl sottware 
companies. Some of these cons0rt 1a pl~ .. to test 
applications t!)at are pr.,dom1n.int ly im.tge·b.tscd, 
building on their ,xperience with the H1n1tel 
videotex informdtion retrieval system, which is now 
accessible to over 4 million us.,rs. 

Jean·Fr.tn~ois Berry, pres1drnt of AFUTT, thu 
French telecom user group. s.tys th.tt 1:;rm wi 11 d: lu" 
Smdll C(.,ml>dnies dCce:;,s, to high :.peed cjdt.t 

tr,ansmi::as.lon without th~ expenst)' nt "dl·Jit.tl lt·.l::Jt..•.1 

line. It will .tllvw high :;p.,e.1 r.s.·:;imll., linl<:;. ,lfl.I 
1.t will <JlVt..• t1•.'llt:r ::.oun<i <Ju.1l~t·,· 1H1 po.,i11·:.; whl'•· 

lht.• 1.·.1llt't id~nlt lfi1·,tt1•.Hl f,11·1~1t·7· wi!l !t.•t : ,,,,. 

il'.';•.·:~ pr1vrltl.l.t.• •»1ll:.o. (H1!51r;:::.-.t ·.1it~: ji·•rr..~ .; 11 

>f [1A-:'AMAT I Or.Jr m.1q.1~: l nt..•' • l A.; : ~ l l 'Jt~·). 
··"I··rr l•Jht t.''I T1.,·hn11".tl 

.1n1 i l•r .a.l:;t r1·~·t 1',,m,.,,n·,· 
Put1i1Jh;;·.1 r'.•mp•w,·, .1 

.tll ''·Jh!-. '""•·r':.-.1) 

Th·· ,;t)H':.. ,\l11 lit·; f·1 .t._.,,,-: •i• .IJl•l 11\d l, 

.:.ii 

t1l•Jh d1!n: .. 1ty "''"'""''1C'i tu~ 111.110 .• tr·,· .i11.1l·1:~t :.ti1lo.11.J 
tht'lr h1•,1-I·;. U11t 11nly w111 lil l .. r ;.r.,.1,, .. , l•Jll. ~ 

H 

l MtJtl '1;·11.1;0.i •. : t..ltH ..... •m .s"'·'-·c:i.:i 1nt.·~vr: it..•:; Lt: :;t .. srt.:.J 

this ;·'"· .. tr li:· tht..'" u(Jt1~·\l ~·~:uipmt.•nt _111...:f cl~~·trvr:i-._·~ 

pr.__MJ:..i'-·c: ,_-~::: 1.....·..lr l ::t.·iss .Jt:n..t. liut the cvrrlp..tnJ' pl.tu:> 
tu jt.••Jt: l up ~ Ml.I l t llHAM::.. ..t :ii w~· t l • The l Mb it EJ.U l:;. 
the f::j:itcrn t>lo..:•:s ti1st. u:;es !-pm CMOS tt.'."'-·hn0l-> .. Ji' 
.. 1:1°i :.i~!ooHlS ..t ~l) Jl:i :.J::it "(·-1·jt." m....xit..• .St..."t.:C'::iS tidl~. Tht: 

~d mm· chips ..-~"""' ::1 .i st.rnd.ud l~·pin fJ.t<:k.tq.: .rnJ 
~•rt.- ._·u:r.p.stiLle with :;1:n1i..lr dc-t..·ic.:s trvm Tushil>.i. 
Stem'-·:?:;. Jnd T ... X.J!i l:t:iltum~uts.. Tht.'." J~v~lor,m~nt 

o! th" l-Hb:t p.trt dnd tts 2~b ~bit pr.,dec~ssvr 

.lc~·,1unt"'d tvr must o: th"' $7.1> billion th.tt the GlJR 

wv.,rr1-nt .!lloc.tt"'d to mic~o"'l"'ctronics R"D during 
th..- past :;.,v.,r.!l yt<ars. west European industry 
.ln.!l;·sts consid"'r it .i te.tt that a country .ts sm.tl l 
.ts th"' GOR can must"'r the findnci.sl and 
technoloqical clout needed to develop high-d.,nsity 
memory chips. and dv it without access to Westt<rn 
technology. (Source: Electronics. April 1989) 

Ger ... ny, Federal Republic of 

5-Gigaflops supercomputer 

Joining the small ra~ks of high-performance 
sup.,rcomputer makers, Suprenum GmbH of Bonn has 
unveiled the first clusters of a system that. fully 
configured, will boast a computing power of 
~ billion floating-point operations per second. 
That performance would put the machine in the class 
ot supercomputers built by the likes of Cray 
R"'search Inc., Fujitsu Ltd., and Hitachi Ltd. The 
~ystem, also called Suprenum, is the result of a 
four-yea·: research and development effort at a 
number of FRG universities, institutes. and 
industrial firms. Suprenum CmbH co-ordinated the 
project and is marketing the machine, which carries 
a $14 million price tag. The company says it h~s 
alre.sdy held s~les talks with 10 research institutes 
and universities in the FRG. Suprenum plans to 
extend its marketing e~fort to the rest of Europe 
next year and eve,,~ually to sell its system in the 
United States. The first Suprenum clusters. each 
consisting of 16 processing nodes that t09ether offer 
320 megaflops of ~omputing power. was shown at the 
Industrial Fair in Hanover. A fully configured 
system, slated to be available by the end of 1989, 
will comprise 16 clusters. making for a total of )ust 
over 5 Gigaflops. (Source: Electronics, May 1989) 

Hong ltonq 

R'O up in air 

The Covern111ent will decide whether to set up a 
technology centre that is capable of fostering the 
territory's high-technology research and 
development. While Korea, Singapore and Taiwan are 
already competing on a world scale in the IS 
industry, Hong Kong's tradition o~ innovation hds 
not progressed much beyond electronic toys and 
telephones. With Chinese rule coming in 1997, the 
Government must decide whether there is the 
necessary business interest and qualified people to 
st.itf such dn R'O centre. (Reprinted with 
permi~,;ion ot OATAMATIONr magazine", 
I~ Hay 1989, copyright by Technical Publishing 
Comp.tny, a Dunn .ind Br.td,;treet Compdny all ri<Jhts 
r1:~t.-rvec1} 

Ind id 

U.t r l • 111.1 l < 't·~1~ rt• tor 

Tf\1: U.1t ~onJl Cent ft! tc}r :..io!tw.1re Te1:hnol(J'JY 
(U1'::T) w.1~ Jt.>t up in 198'> h',1 the r.overnm-·nt <it lrn1ict 
.1:. rl m.1 )t1f H1,() l~t.·nt fl' Uri•ll.'l the deg i 5- or the 
11,_•p.11tmt...•nl ,Jr t::lcc·troni1·:;. Thi! C'1!ntr-.• h..s~ cvolv•.··l 
fr11m tht! N.tt lcuirtl 1"t•ntrP f1Jf :;oftwctrt? [JcVPlo,>ml.'nl 
.1n,J c'nmput in'' Tf:1·hn1q11(·~ (r.1·:a.>CT) (tt the 1'rltc1 

111--.t ~tutp of t-'1111.t.1mt..•nt.tl HP:;•.'•tr,·h CTlt•H) to ~tn 



Ju~vuvm....1.J:> \,;'Cntrllt." ,,: t."A~t:llcik"\." iu th"· JtCJ ..... ~ 

s...:>t tw..ttt? tC'~hnvluc.j)" ..inJ r-..•! .tt~J "-" ... >1r.l•Utt.6t scit.-:i.._·~. 

Th~ CC'nlr~ nv• Gt•ct..tlt..":i. trvm ..t sm..trt Il\."\i builJin·.J vI~ 

Ninth Gulll'l<....·h..lr C"rv:s:s Ru..iJ in th~ J'·;t-·[; $ch~m-:. Juhu. 

1l0ml>.ty. 

l"..it .. J" v:..it r cs~...t.1: ..:h .tnJ: ..i~vc-!opment ..tt the 

•rontline ot a cdretully identitied subset 
of the rdpidly developing software 
technology; 

Desi':ln .tnd develop high t"chnvlog~· sv~tw.tr" 
in selected sub-ar.,as; 

Make a significant contribution to high 
quality continuing education of 
profe«siondls in the software industry in 
India. 

The R'D Divisions of NCST and their areas of 
interest are briefly described here. 

Data Bases and Office Infor.atioo Systems 

The main interests of the DB•IOS division are 
i.1 d<1ta base systelllS and office information 
systems. Significant data base a~plications which 
were developed by this group are in active use in 
Government departments today in domains such as 
rural health information and land lease information. 

ea.puter Graphics and ea.puter Aided Design 

The CC/CAD division works in the areas of 
computer graphics, computer-aided design, image 
processing and desk-top publishing in Indian 
languages. This division has developed products 
such as Indo-CKS basic graphics software, and Aalekh 
(a bilingual word processor). These two software 
systems were developed in collaboration with CHC and 
Hinditron respectively. 

Real-Time Systems and lletvorks Division 

This Division, which works in the areas of 
computer networks. real-time systems and distributed 
systems, has extensive experience in satellite based 
data networking. Currently, this group is working 
on academic networking, electronic mail and bulletin 
board services and remote computing. A real-time 
monitor, named NCRTH, has been developed recently by 
members of this Division. The Division is an active 
participant of the Department of Electronics (DoE) 
project named ERNET, assisted by the United Nations 
Development Programme (UNDP). 

Knowledge Based ea.puter Sysle• Development 
Project 

In addition to the three Divisions, there is a 
node at NCST of the nation-wide Kncwled9e Bdsed 
Computer System Development Project of the 
Dl!partment of P.lectronics (al.:;o assisted by IJNDP). 
The KBCS group at NCST i~ interested in naturdl 
lc.tn<.JUd<Je understdr-..1in<J, m.1.:hint.? transldt ion. 
t.!()pl icdt ion~ of AI tv educ.:.tt i\1n, eApert ::;y:;tt!m:.> .111~1 

logic progrdmmlthJ. NCt.JSP, ctn int.crprcter f," .1 
subset of Comrr~.)n t.I:..iP, ttnd Vidhw.1n, dn t-:A,H.!ft :;·1:..t •_•m 
Shell. hdV'.' t1l••!n ·1••'Jt.!ln1,."•d by m •. •rrotit•r::; ot thi:; r;r1111p, 
ilnd dre u~ed in ,.")ur~t..·:; run t>:r· th•.' <~t..•nttt.'. 

The ~;·..1f t w,ll l' Pt c,m.,t 1 ',11 f_'e ri !. r ,_. ( :;p, ·) .111.f t h1_• 

Hdr<i'J41re 01v1:;11H1 h.1vt.• l·i·Jelher 1:rt·.1t.r_·d ,,n •·A··,_.11 ... ·1.t 

:;oftw,Jrt? d•!Vtd•.ipm .. nt rlnri cnmp11t inq cnv1 rnr1n1t•nt .1t 

the C(•ntrfl. Th~~ ~·riv1rr1nm1!nt 1n1·i11d•_i:;: 

J~ 

;.. ·;;...Xoti0V :1.~nat1•~} th~ U~THlX UtJct.tt.:.:i; 

;.. ~-···~-tl n:t.·.t ;;;;A 1;lust-:r vt VA.X2UIJ0s; .. 1:t...1 

.,~. :t.:.t~.J:.t~t_·,! t.,1.;t_·thc-:i: in ...t Loc.tl Ar~.s N~t•urk. 

N._-s:- .1ts.J ...._.;Jt.0 :..ltt>:i .! O!:::C Sj·sterr. 20 .and Hi...:rvT ... ·,;x~s ..tt 
tht: ;..:r :::.ji.~t ~ ... :i ~ i~ng. N.Jr irn.:sn Point. DJtd 

C0mm.w:.:.1t1,,:: r.""''tit's provid" access to .ill t~ST 
t:1..,.mt1ut.:;:; tI, . .Hfl l>-.;tt: lo..:..itiun:>. Those wurking in 
vti1.:t?s "quipp.._.J wtth diJl-up modems .snd .s 
termin.ll P<: .:.w .tcct?ss NCST computers from their own 
pl.let' ot work. They Cdn also use electronic llldil to 
communic.ttt' with staff at NCST. 

A 11.u i"t~· o: sottw.ire development tools has 
been ac~uireJ .ind dt'veloped around these machines. 
This eAcell.,nt sottware-developaient environment 
creatt?d bi· the Centre is a.:cessible to other 
institutions such as software development groups, 
softwdr" export groups. consultar.cies, engineering 
designers, R&D laboratories and universities. 

Computer s;stt'ms at NCSDCT/NCST have 9er.erally 
been installed and maintained by the Centre's 
Hardware Di·;ision. Hardware engineers have also 
contributed signit1.:antly to some software projects, 
and have bet'n ass0-.:iated with managing systems at 
the Centr12. 

NCST's .;ducational progra111111es have usually been 
oriented towards those already employed, and most 
courses conducted by the Centre are best described 
as continuinq edu~ation. 

flCST cor.ducts a very popular part-time, 
post-graduate course in Software Technology 
(PGCST). This one-year course, which usually runs 
from January to December each year, attracts about 
800 dppl icdnts of which about 90 are granted 
admission. Admission is on the basis of performance 
in an on-line test administered using software 
(named Veda) developed at the Centre. The course ~~ 

divided into several modules, and participants are 
allowed extensive access to computer facilities, so 
that they learn a lot by doing extensive practical 
work. 

In addition to the one-year course, NCST 
conducts advanced courses on a variety of topics all 
year rour.d, for professionals from all over India. 
Participants in these courses can alsc acquire 
post-graduate di1,1omas in one of two areas of 
specialization: cr~phics or Knowledge Based 
Computer Syst.,ms. 

Educat i.;n,11 institutions can get free access to 
~ome fa•:ilitie~ ,sv..iilable at NCST, if they can 
dC.:Cc!i!i ~'•-:ST':; ,.:.)m,,utt!r~ using datdcom facilities 

of tere•j b)' th" M.Jh.Jnd'J•H Telephone Nigam Ltd. 
(HTUI.). (:~·>llr<"c>: ~'_'.f.T .!!~~~·.Release) 

1;·;,_·r : : .... ·,··· :~ ~ Ind1.1 ti.1~ dcvelopt!d d sound 
r111"l ,J;.· 1: .111 ! ~ !<idl11_·t ltJrl bdse th..Jt hdS not only 

m1!•· lt :::; •.•. 1,.l,:'.· 1r1m.1ny,u.:-.1~ctnc1provirieti it 
·.,,.r1~h ~ 11.~: :,' rui·ture, b1Jt h,1s ~ll5o mJdc it 
····rt·;i··t··r,r ... ,·; F· ,,r,) 1;ide Vr1t 11>\1~ types ot 

'· 
•_.1•t'JI• 

r' · I I ~ '1 

... ti· 

I .1 , I ~ I :.i , • . · I ~ , · ; 1 ' , I 11 

.·.;r1tr1eJ 1n tht. W11rld. The~c 

•· .. 1 .. _.r t .1k lfJfj pro)•..'•, J r;n d turnkey 
, :.1•rv11_·e-;, Jllpply of know how, 



Th~ lnJi .. tn E:l'-"~troni~s Ir~Ju:;tr'z'• thvuy:h 
re:.ativeli· small. has immens~ c..tp..ibi~ities bvth in 
terms ot r:esourc-:-s and technvlvqics in view vt tht! 

.iv.iilabilit;· ot l.irqe techi:ic.1lly tr.1in.:.J m.tnpv"""'. 

One ot the mvst suc.:esstul develupm.:nts in 
India is the cor•cept of industr i.il esl.it,·s 
completely dedic.lted to electronics. ll h.ts nut 

only helped the industry to .ichi.,ve .i htyh.:< q:u•U' 
r.>te but h.is also created a widespr..-ad t..ink of 
trained inanpower and technologies. Such esl.H.:s ~._.,, 

also be set up in other countries with the h"lp vt 

industry to boost the overall growth of the 
electronics industry. 

India has established a strong R•D ti.is" in 
electronics through the various labvraturies 
operating under the Department of Spdce, Dep.Htm.,i;t 
of Atomic Energy, ~partment of Defense R&D, 
Department of Telecommunication and other usec 
ministries, IITs and academic institutions. Besides 
these, a number of production agencies have stronq 
in-house R'D groups. 

Technology development in India is also beiuq 
supported by the Department of Electronics ot th" 
Government of India, mainly through tnree agencies, 
the Technology Development Council (TDC), the 
National Radar Council (NkC) an the National 
Hicroelectron~cs Council (NHC). The major thrust 
areas for technology development have been 
identified and these are: electronic switching 
systems; LSI/VLSI devices; computer architectuce; 
software engineering; special microwave products 
and strategic electronic systems including electronic 
warfare devices, infrared and laser based equipment. 

One of the major achievements in the area of 
technology development has been the enhancement ot 
technologic.il bases and capabilities in the 
country. A major objective of technology 
development in the coming years is the achievement 
of excellence in selected priority areas. The 
approach would be mission oriented and aimed at 
closing the identified technological gaps through a 
programme of •Technology Push•. (Source: AEU, 
No. 2/1989) 

Future growth prospects for the electronics 
industry in India 

The electronics industry in India bot11 at the 
level of production and application is being given a 
major thrust by the Government. During the studies 
conducted by the Department of Electronics through 
various working groups, it has been revealed that 
the present l)Coduction of electronic goods in India 
bears no relation with the actual demand, i.e., the 
capacity to absorb the demand. It has been shown 
that the economy can absorb at least twice the 
present production. It is also expected that with 
increase in production and competition, prices of 
the electronic products will be reduced, thereby 
increasing the demand further. 

With this growth in el-.ctronics item5, it is 
estimated that the 1984-198S level of t!lect1011i1'.s, 
worth about 0.8 per cent of GDP, would re,1.-h dbout 

per cent tn 1989 1990. 

The Government pldns to intenJ1fy tht..• 11:.;e <it 

electronics in the core in<tu5tr1cs to dchit.>V•.' hi<Jh .. c 

produi:-t ivity, efficiency and saf1,ty <>f op ... r.1t l<ln. 
This aspect of the contribution of ele<:trr,n1··5 W<>111.1 
he a m<1jor fd<:tor in dee id in') tun<is tnr ..ippl i<: 1! 1011 
of electronics in power, steel. <:<1dl, ,-,il, mini1HJ 
and Vi-tr io11J other mdnuf..~cturin<J 1n<1u:ar1..-·;. !)pct:lr'll 

t?mph.is•~ will bt! dr..!wn t0 the t..t...:t th..tt irh .. ·r~..i~c- .. i 
per •_.ipit 1 usa'l~ of eltt~t!Vni..:s rel.itt-d itcm:i le.t..i:.; 
tv Uh.:r .?.l.it:d ecvnvmi~ b~n~t its and empluj·mcnt 
vpp..)rt1.n1t ie:>, r.ith~r th..in the thrust uu i1H.:rc..t:icJ 
m .. .u1u~.it..:tur~ of electrvnic items. (Suur~c: ~I!· 
No. 2/198") 

Compu~er conferencing 

University College Dublin h.is been .iwarJed a 
3.S million Irish pounds contract tor the corcinued 
µcovision of 2lectro11ic ma!l and computer 
conferencing services to researchers working on EC 
progr.immes, such as ESPRIT. 

These services are provided by Eurokom, a 
service which started in 1983 as a pilot ESPRIT 
project. At first Eurokom was expected to serve a 
few hundred users, but now 1,500 researchers from 
23 countries are linked up. 

The new contract is the largest to date and in 
announcing their success Dr. Dennis Jennings, 
Director of the UCO Computer Centre, said it is 
significant that most of the users are outside 
Ireland. Only 70 users are .n Ireland, so revenue 
comes mainly from abroad. 

UCO have also formed a campus company, UCO 
Computing Ltd., to develop and market services 
available from the Computer Centre. (Source: 
Technoloqy Ireland, April 1989) 

FAHOS launch 

Manufacturing industries in Europe need to 
lower their cost of assembly. Assembly accounts for 
about 40 per cent of the cost of cars, electronic 
products and clothing, and European firms are at a 
disadvantage because their labour costs are high. 
To overcome this disadvantage the technology of 
assembly has to be improved, and this is the aim of 
the FAHOS programme. The FAHOS programme promote$ 
co-operation between European firms who are working 
to improve their technology and of the 100 plus 
projects submitted since 1987, 17 are now at an 
advanced stage. 

The Irish FAHOS programme is being promoted 
jointly by EOLAS and the IDA and is aimed at two 
groups of companies: 

1. Companies involved in any way in assembly -
electronics, engineering, clothing, footwear, 
printing, packaging, timber ~roducts, fOO<I. 
These would be the users of the systems; 

2. Companies involved in the autom.ition sector. 
These would be the suppliers of the systems. 

FAMOS :inks the European users with the 
European suppliers via technology co-operation 
rlgreements. The user gets a relatively low-cost, 
latest-technology assembly line while the supplier 
'Jet:; H~D support tor product deve lopm-.nt as we I; ar. 
~:11rope.tn I inks for technolO'JY and lfoarket 1ng. 
(:;n,ir<·e: '!'~~t!!!2.l2.'11...!~~.!<'!r:!<°!• April 1989) 

It ..ily 

lt11l i.u1 ctn<i f''re111"'h virleotcx u::;er:, «.111 l11<>k 
fr;r·•,1r1l tn t•;.(pdn·h.:<1 opt10n~ when the two 1:l>lln~ 1 lt•!;' 
~"l=·l•!m:i drc ;;n11nt·c·tcd. 1-·r,1n1'•! Tel1•r·nm'5 



:.i~.._·.._·~:.:i:ui. M.11 it'"·l •:~l .~~: :,_·;..1l:z· .... ·ur:tu_. ... ·t t .. J tht.• 
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~OntrdSt, OV~t -1 milli,11, f-"t.tU•.·c Tcie-.: ... Jn1 lt.•rminJi:i 
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Laptop populdrity 

Circumstances Lan created national m.!rket and 
become a criteria tor ldptop computers. Japanese 
offices are so small that laptops are more desirab:e 
than desktops. Japanese urban travel is largely on 
crowded trains, sv heavy dnd bulk;· Liptops ,ue 
unsuitable. Major tradeoffs are weight, cost and 
performance - e.g., tov thi;i a c0n.puter hds an 
unsatisfactory keybvard •feel", too fancy.! display 
pushes the cost up. and cutting down the weight of 
the battery can produce a lockup haltway into d 
business trip. The Japanese liquid L:ystdl displdy 
market, a beneficiary of laptop prolirerati0n. is 
growing some 45 per cent per year, and 1989 sales 
should top $1 billion. 

World-wid,; laptop sales 111 1989 will t..:>tal 
1.42 million units, up 56 per co<nt wh,;n compared to 
1988, in whic~ year some 250,000 w,;re sold in 
Europe, according to Dataquest (San Jose. CA). Some 
ts per cent of all personal computer ~ales are 
laptops, according to Compaq Computer. (EAtracted 
from Electronic Engineer inq Times. 15 Hay 1989) 

The Fifth Generation projEct 

The first major conunercial results of Japan's 
bold Fifth Generation computer project .ire likely to 
come in the form of software, rather than hardware. 

Some ot the progranuning eApertise developed at 
the Japanese Institute for New Generation Computer 
Technology (ICOT), particularly in "fuzzy logic" 
techniques, is already being pa&scd on to NASA 
scientists at the Johnston Space Center. Research 
into fuzzy computing, unique in not requiring 
precise definitions, has attracted such attention 
that 40 Japanese companies - including tinanciai, 
steel and camera concerns - have together Lacked a 
new $35 million, six-year re~e~-trch pro<Jramme "'ud 
last month instituted a new Laboratory (or 
Internatinnal Fuzzy Engineering (LIPE) research ~n 
Japan. 

• But d:i th~ e:.:ist inc; fo'1tth 1;,_•ru..>r.1t ion projt•ct, 

which is bdckcd by ,Jdp.tn'~ M1111:;t 1·1 ,·Jf lntL•r11,,t ion 11 

Tr.1de and Indu5t ry (MIT!) '"'I 1.,.-,tl t irm,;, enter~ 

lht..l third drld flndl ph.t4t' (if 1t:; 10 '/•'.H prn<Jr.1mmt•, 
,1110 de::;pitt.• prn1JfiP~:-.> in ~1)ffif' ~:,··,· r .... .,,r,·h .trt'.t:;, 

mo::;t pot~ntidl u~cr:.; in .J.t(1.1r1 r 0 :11.11n ··c111t i<Al:; .1t,.H1t 
it:; cvcnt1i.•I rl•Jult~. 

When the l-'1tth (;•:llL'r.&t l•Hi p1···1f.11T'r11•· w.1.. 

},H1nch.-•d in l'JUl, it :.1,·_, .J,q~.tn'·, Ll·JfH·:;t pr·d 11•· 
project, but it qrdrlu.11·1 h.1:; t.,.,•n d·)·,wnr1rr1rf.-d in th1· 

11,1t ion' 5 eye a. fn p.u t, l h 1: 1 :. t"_.,·,,11:.P 
'.ncpe1:t,1t1on~ (th•>lll wh.1t thf.' Jit'>J•···t ··.111 ,,1·h11."Jt,• h.1'.'1· 

beco'Tlt..• rTkHe r1!,li1:--;t1f:. 1r·o1· h,1:; ··l'rt.11nly 1tt1.11·t1•d 
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!t:.•s:::; r.~".::t..·!· $:.;UG ~-:~t td:. \ii.t:;, [,r .. •mi:s .... ..! .It tht.• :it.1:~ 

tn.:t lJ·i t!:t." t:.•: . .J vt l-J-11 :.twill h..tvc rt:.:t>i\it>~ uni! 
$3");• :T'l~:i._.ri. h-;j .t =~su:~. i('Ui h..t:i t•t>cn .!Lile tv 

.Ht:~h."t .i.!1J b,.._.l .. i ... :•~·} !t:•t::t t~:ic.Jr ... ·hc~s th~n it 
.,.u;.;. l..i h.t·:c l t kc .. ! . 

s1~:.!~1i"·h1 u .... -h:..!.1. 01lt: ur i1...\J"f":s :~J...1111":1 

:c:ic.ui·t!ct.$. ~0!11. .. ·e(h::; th..t•. the ultim..JtC r.1rqct .1 

l ,000· pf<1<'.e-::;s0r clo<cl1c.!to<J p.!ral le! system <:.!l l,;J tt:e 

.-.!1.!l lo<. inier.e-n-:-,; rr .• h.·hin.e- (l'!M) - is "risky .lnJ 
di t t icu l t •• :'he m .. t•.:h inc is SUlJpvsed tv opcr .it .. • .. 1t 

Lctwt?eu !LIU milli-...lI: .Jnd 1 billion loqi..:.al int.:rcni.:t.·:i 
po<r s.,cvnJ (!.IPS). Usin<J tvday•::; c0mputer 
to<chntquo<s, a logi<:.!l inference would take ar..,uncl 
100 m..chin,; instructions to carry out. 

Tho< m.!chin,; language - Kernal Language 
(KL!) - no<eds some major modifications to hand!,; th" 
knowledge-based management system that must sit 
alvngside the PIH, and to ease debugging 
operations. American computer scientists point out 
that no language has yet been designed to cope well 
with debugging. But the operating system Pimos is 
nearly complete, and Uchida expects ICOT to develop 
many applications running under Pimos. These may be 
written in ICOT's constraint logic languages CIL and 
CAL, and in AUM - a new language. 

According to Takashi Chikayama, the co-designer 
of AUM, the language is well suited for writing 
operating systems and sh0uld make prograaning on the 
parallel machine easier. 

Iro;iically, researchers at Japanese electronics 
giant NEC Corp. who are working on expert •ystem 
applications for ICOT ar~ not using the PSI 
development workstation produced in the first phds« 
of the project and built by Matsushita Electric 
Industrial Co. Ltd. in 1986. They say it is too 
slow and are using their own Unix-based workstation 
instead. Nevertheless, 300 PSI workstation~ are 
being used in the programme, 100 outside ICOT. 
There have been no takers outside Japan, however. 

According to observers, ICOT is doing some 
impressive work in resource management on a newly 
developed 64-processor multi-PSI machine. 

Jean-Marie Cadiou, director of the European 
Conunission's ESPRIT programme in Brussels, believes 
ICOT has developed enoug~ basic tools to get on with 
the final phase. 

The major challenge for the final stage of the 
Japanese Fifth Generation computer project will be 
to move from a 128-proc.:essor machine to one with 
1,000 processors. !COT belie c-s it has the clusto<r 
technology about right, but achieving the ultimate 
god! depen~s on doing the same with the software. 

!COT has ho<En e~periment in<J with a ran•Jt.' ··t 
logic progranuning languages, which it hopes wi 11 
provide the basis for the complex knowledge 
pro.:es~ing intende<i to be carried out by the 
projectej parallel inference ~Jchine, a 
1,000 pro•...:c:;;.:;or dt.~d11_·Jted p..tr..tl lcl ::;,y:;tt.""m. Tht..• 

r 1r:;t l.u1qu.tcJe, Guarded Hvrn C'l.su::;.e~ (GllC), w,1::. 

111:;p1:t: .. 1 Ly C0n{:urre.1t Pr1.Jlu•J, ,, lttn<Jllcl'JC dt•JlcJr11•.t 
by Etw.~ :~t1.1piro .1t thl• 'll'ft>l~~m.:nri In:;t itutc ~>f ~;,·11•r1···· 

10 I~;r,1t..·l. ~h.tpir(, point:.; ,)Ul th.it (;u1· w.i:; tlt_·;..;1b!,· 
t111t dt_•fT'..111,11•d tu~.IV'z' i)fu•"t•JJ l llcj , 1'J1_•r ht..•,11.J:... Ir'OT 
1mplt•m1•ritt..··! ,, ::;uh:.;,l't 1>f <;;t.', ,·,11 led E-"l.tt Gu.ud._..t 

lt·>t11 <"l.HL.i,.•:;, \lolhlch h.1:; tH...'•'11 turther ref1ne11 to 
Yo.•rr1.1l I. lll•)ll.l<jl.' (r'.Ll). 

Th1~. :.t·1 .. m:. t" t••' ,1 tor Jm1:.:1,•1 m.t•:hin•· 1.tt1·J11.•,J•·. 

n.1 1i.1,; .1.1<11t '''"·'' r •.. ,, .. ,,.,, ""'..r (;111· t.;r 
mef .1 co1d rid. Prr1·Jt.1m:, 1·.1n he wr 1tten th,1t .d: • ., 



co11trl..ll theit c,· ... ·n t.Xt.•1..:ut1vn. ·rh1s s.lvt:s pr•.)'Jr.lm.'T\t.•t::; 

also having to write an aper.it tn•J syst"m m.1cro. In 
this respect. l'.Ll is simi ldr tv the l.ln'-Jlla9t.• ._. 

!COT pl.ins to implem<'nt vne ot sev.;«11 
·•PIJi icat ion l.irquay<':> on top ut Kl.I, b.Led on ·' ""'"' 
technique c.i~led constraint 10yic prugrdmminy. 
H.:re, ICOT has m.Jde big strides, muc·h tu the• 
surprise or le.idiw; logic pr:lgrammi11q e.:perts. 
Programmers can Lake chunks of a prugram - in the 
form of equations (or constraints) - C>ut of the rnai11 
body or the progra~. to be executed in a sep.irate 
software routine. This approach promises a btg 
speed-up in parallel processing. (Reprinted with 
permission ot DATAMATIONr magazinec, l Hay 1989, 
copyright by Technical Publishing Company, a Dunn 
and Bradstreet Company - all rights reserved) 

Nev Zealand 

Electronics firms take stock 

~he New Zealand electronics ind,rstry may be 
poised for an export-led recovery, according to a 
recefit survey ot leading electronics manufacturers, 
although the futare profile of the industry will 
probably be d!fferent from that of the past. 

The survey, carried out by Bevin Cornwall of 
the Department of Scientific and Ir.dustrial 
Research, sampled 14 companies, responsible for 
about 70 per cent ~f electronics production in 
Hev Zealand. These firms had all shown growth over 
the last three years, while the industry as a whole 
had contracted by half. The firms surveyed were 
exporting about half of their production. 

The ~indings represent some hope to an industry 
hit hard by an economic deregulation which opened 
the country to international competition. 

The change has forced New Zealand electronics 
manufacturers to assess their strengths and 
weaknesses. Host now agree that large-scale 
manufacturing, especially of consume= electronics, 
is not an option for a country that cannot take 
advantage of economies of scale. 

Cornwall says tne industry should be 
concentrating on adding value to overseas sourced 
products by using the country's intellectual 
resources. The survey results suggest the industry 
is moving in this direction. For instance, although 
employment in the industry as a whole has halved 
since 1980, over the same period the number of 
prot~ssional engineers employed by the surveyed 
t:rms has douj>led. The surveyed companies were also 
allocating about 8 per cent of their budgets on 
research and development, and were 5harpening their 
marketing skill~. Less encouraging was the fact 
thdt lhese best performing companies had started up 
in dll era when there was some support for the 
industry; the more daunting current economic 
~limJle is not a great incentive f0r business 
s •. ,tf t upJ. (Source: ~.!~ ~J ect!.Q.!!.~---..!l!!.12!1 __ .Ju~! !1·~ I_, 
to" / 1'18") 

;..-;-.,-r M1•:r•11:le··tr.1111,·.1 11f ~p.Jlfl pr·1•ill1't:•l :tit· 

,J:.,.f fl1J> lh.ll h,SJ bt!t.'f1 l11lrtlly <ll':.dCjllf.'d, 

1:.r 11·,1tf.•1f dnd ,_.r11:.15.:.;11L.1tt.'d 1n it~; fd1:t11r·; 10 

Tr•• ... t',111rr1:,, flt.'.U H.tdr 1d. Thl~ 1:hq, I~ 1HI ASl• 
:.it.r 1.·.1t•:·i 111 I .2'1µm CMr1~ lt.•1·hn,>l11<J'/ 1i.11th d 5lfl•Jlt· 

: •. .,.._.1 •)t l1h:ldl 1z,1t ICJO. It 'Wd!i deJiqor.:d l>y c1111111eer 

,,: A-r,.-;· ,,,,.1 Tclef(JlllC1J Io·;e:..t. JcJ1tc1(Jo 'I Ilt.•JJI f\_1i 11J. 
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Tht..· l.:h1p c011t.lins 80,0UU tr .. 111sist0cs 

c·~·nsist iuy 0f 12 K ot ROM. l I< of RAM .ind st.,nJ.uJ 
i.._ .. JiL· L·ir ... :uit1y ,_.t..•ll:; ut ">,OUO t..>-quiv.ile-n~ 9.tte:; 

tuqcthtt -.:ith ,\ srr. .. 111 dn..tlV-J s~ctvr to i.:vntrol th~ 

cry:>t..tl os.:1 ll..tt0r. Th~ u:st: ot !.2~)...rn tet:hu1..1lu,;y 
.ll Tr es C.1ntos - r.lther th.in the• t. 7Spm techn0log•; 
o:igin.•ll,- sl.iteJ - sig11.tls AT~T's intent to suppv:t 
_.,1v.111c-.,J t"'-·hnul•)'J'.i dt this site. hccorJing to 
Willi"m J. warwic~. pres1d<'11t uf the cocr.pany's 
Administr~tive C0uncil, the step to submicron 
(0.9).>.m technology) will be taken "when the market 
requires it". {R&printed with permission from 
Semiconductur Jntern.,tional Maqazine, June 1989. 
Copyright 1989 by Canners Publishing Co., 
Des Plaines. 11. USA) 

Tai van 

~barriers to be removed 

Taiwan will end restr icti•e ir.oport inspection 
procedures for 156 telecommunications products and 
electrical household appliances, government 
officials said. This decision was made at a joint 
meeting of the Council for Economic Planning and 
Development, the Ministry of National Defense and 
the Ministry of Communications. 

Existing regulations require that applications 
tor imports ot electrical household appliances and 
teleconununications eqaipment be submitted to the 
Taiwan Garrison General Headquarters, which issues 
special licences authorizing the import of such 
items. 

Important items removed from the inspection 
list include video systems, radios, amplifiers, 
parts of viC~otape recorders, digital switching 
systems, telexes, electrical typewriters, colour 
TVs, integrated circuits, microprocessors and 
electronic eyes. (Source: Asia Electronic Union 
~ourn~. No. 2/1989) 

Taiwan computer parts become more important 

Taiwan is becoming an increasingly important 
scurce of parts for foreign computer firms. For 
many US companies like IBM, Taiwan is now second 
only to Japan as an Asian parts source. "Cheaper 
prices aside, Taiwan also boasts substantial 
technic;.l el(pertise enabling design-to-production 
lead times to be shortened by as much as one third," 
according to one industry official. 

Taiwan's exports of information processing 
products - including micro-computers, disk drives, 
printers. terminals, keybodrds, and other 
peripherals and components - reached $US 3.7 billion 
in 1988, roughly 96 per cent of the local industry's 
output. (Source: Asia Electronic Union Journal, 
No. 2/1909 I 

1'lu .. · lW G'),1er11rt••-·nt ':.; rn:p<:1rlmt.'nt of Trdde dnd 
I1.du:.try (fJTl) ,1n°I tt\f__. S1:1cnct__. c.J11d f';nq1neeri11g 

Ht.>:..;L".trc;h ((Jllll<"l l <;;r:w") h.t'.Jl.: <:c,mbined tht!ir 
1r:tert•:;t:; in .:<,Olf1•11J11..-i :..>t·m11·1J11•tu.·tor tt..'c'hnolOrJ'l 
fi.•::.e~1r1.:h l)·,· L'J' .1t.1 ;Jhlri•J rh._• f'.,,m,iound ~emicond1;ct1..H 

T1.:1·hnulo1j'7 :iuLc·11n11n1tlt!t..' ct :..;irlfJlt..• ()fiJ.tniZdl ion 

rt!:.ip11n::,it,l,, f<>r b,,::..;11·, :.,t r,1tt•1J11: (u1J dp,Jl ied 
If!:,e.sr1·h. 

1'h1:.. 11f•W :..1ir,.·.,n.n11l't.'t.' ·.;ill pr1m,1r11·1· 1 JVt..•rSt.'c> 

l hreL' S>r OtJ' ,-1mm1_•:;. The t Jr :,t, d $2 J mi 11 i•Jl1 Adv<tn1:cd 
(11r1•i1•1J 1111,icr [JTI';; re::it!ctlCh 



.:u1.J te~hnulvqy in it i.lt ivt..~ i:i \,.·vn..:c.tnc..:i with 
r.,s.,arch on all asp.,..:•s 0[ .,plli•1m ars.,ni,fo 
techn0logy. 

The sec:ond progr amm.,, th., $21 mi 11 ivn LIN!\ 
AJvanced Semico,ductor Materia,s Pr0'1rammc -
j,~i nt ly funded by DT I and b;· SC!<L' - f0CUS-'S 0n 
d.,vice-oriented r.,s.,arch for non-silicon 
semiconductor materials. The third - the Low 
Dimensional Structures and Devices Programme -
receives annual funding of o~er $8.75 million 
from SERC to investigate the physic:s of ultra-thin 
111ulti-layer structures and how to exploit such 
structures in novel devices. (Reprinted with 
permission from Semiconductor International 
Magazine, June 1989. Copyright 1989 by Cahners 
Publishing Co., Des Plaines, Il. USA) 

Alvey programme leads to successful processes 

New VLSI processes have been successfully 
Jeveloped under the five-year Alvey co:laborative 
?rogramme that ended in 1988. This programme was a 
joint information technology venture in 
?re-competitive research in response to increasing 
~verseas competition. It involved government, 
Industry and academic institutions, and cost some 
;650 million, including Sl65 million for VLSI 
:echnology. Over 40 silicon VLSI projects formed an 
.mportant part of ~lvey, but III-V work, 
'Ptoelectronics, and microwave devices were 
.pecifically excluded. 

The technology development of the VLSI 061 
:ltra-high-s~eed l,«m bipolar process has been 
ompleted by Plessey Caswell in collaboration with 
ne Universities of Southampton and Oxford. A 
ivide-~y-8 circuit has operated at 10.7 GHz, a 
~rld best for silicon, and similar to the best in 
ny other technology. It employs advanced features, 
ncluding trench isolation, and is now being 
ransferred to Plessey Semiconductors (Swindon) for 
roduction. A second bipolar process, project 
~SI 062 involving Plessey and Ferranti, uses a 
imple, low-cost, 1.2µ.m CDI (Collector Diffusion 
solation) technology developed by Ferranti before 
."1e company was acquired by Plessey. Alternative 
~chnology options being explored include thermal 
11nealing, polysilicon emitter5 and silicided 
~ntacts. Production is at Plessey Semiconductors 
.1 Oldham. This process is claimed to be very 
1ccessfully filling the niche for fairly high 
?rformance at low cost. 

A CMOS silicon-on-sapphire radiation tolerant 
·chnology has been developed under the VLSI 058 
oject by GEC, Marconi Electronic Devices Ltd., 
.incoln) and the British Ministry of Defence's 
yal Signals and Raaar Establishment (Malvern). It 
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is b.,iug implcm.,1~t.,J in t->rV<iu..:t i0n ..tt Lincotr.. A 
radi.iti011 h.irJ 6~1\ $;{AA .:i..:hiev.,s an access time of 

<!:15 nsec 0v.:r th., -S~°C t0 •1~5°C rdnge. Work at 
the Hoy.ii Sign.tis M.J H.tJ.i< Establishment (Hdlvern) 
h.is sh0wn that L'H0s~s0::; µ10c.,ssing is vi.:ible below 
th., l fi.111 level. 

GEL' h .. s withJr.:•ll t:u'11 th" bulk CHOS project 
VLSI 059, le.iving ~:.,ssey C.iswell as the sole 
pdrticip.int. It in..::udes trench isolation, shallow 
:;~licided source dr:::n:i. ~r:d multi-layer 
metalizati0r; 011 a J;~m pitch tor high packing 
densiti.,s. M0st ..tspe..:ts 0t th., technoloqy have been 
successfully dcinvnstr.Hed. It is claimed that this 
Iµm trench is0lation proc.,ss shows a sevenfold 
improvement in packi11g density and a threefold 
increase in sp.,ed over the pre-Alvey 
state-of-the-drt. Pilot production at Plessey 
Semiconductors (Plymouth) i5 expected in 1989 
(table l). 

The technology from this project has been 
applied to analog applications by Plessey Caswell 
under the 1.5,um VLSI 050 project tor which 
production began in Sept.,mber 1988 at Plessey 
Semiconduct0rs (Plymcuth). Such digital-analoq 
combinations are especially important in 
telecommunications .ipplications. 

The l.25~m VLSI 071 CMOS project was less 
ambitious in te.;hnolo'1Y than VLSI 059, but was the 
first process to achieve all ot its goals with full 
process characterizati0n by November 1987. lt has 
been installed both at STC (Footscray) and British 
Aerospace (Stevenage). The technology with double 
layer metalization is complete and in pro<'luction. 

The Alvey VLSI technologies are claimed to be 
roughly in line with t~e US VHSIC programme and with 
the rest of the world on the basis of throughput (a 
combined measure of density and speed expressed as 
gate Hz/mm2J. These competitive VLSI technologies 
have been established with very modest resources. 
The extent of industrial exploitation is unclear. 
(Reprinted with permission from Semiconductor 
International Magazine, April 1989, Copyright 1989 
by Cahners Publishing Co., Des Plaines, Il. USA) 

United States of "8erica 

America pO<'ls its industrial strength in 
superconductors 

Three giants of the American scientific 
establishment have joined forces to pursue 
applications of high-temperature superconductivity. 
IBM, AT&T Bell Laboratories and the Massachusetts 
Institute cf Technology announced that they will 
form a consortium. 

Table l. Performance of Alvey Digital Full-~roce55 Technologit!s 

VLSI061 VLSIOS9 VLSI 071 
• ultra fasl digital bulk VLSI062 VLSIOS8 bulk CMOS/ 
Technology type bipolar CMOS COi bipolar CMOS· SOS BiCMOS 

-------- -
Min. feature size (.,.m) 1.0 1.0 f '.' 1.5 1.25 

PrOJcCI CO:,I ($ mllhon) 5.6 20 13 15 8 11.7 

Max Op Freq (GHz) 22 0.73 0 51 0 35 0.2 

Toggle Freq. (GH1) 11 09 065 0 41 0.165 

Density (SAAM bits/cm') 160 )( 1Ql 560 )( 103 80 x 101 600 ~ 101 250 )( 101 

Circuit density (gates/cm1) 3 6 )( 10' 4.8 x 10s 5 " HJ' 2 25 " 10' 8 )( 10' 

F 1gure of mcrrt 
(gate. tfr/cm1 max) 7.9 )( 1011 4.5 /(. 10" 3.2 x 10'' 5 8 " 10" 1.6 )( 10'1 

Add1alion sens111v1ty 
(neutron/cm1 MeV) 10•s 10•s 1.5" 10'J 10'' 5 )( 10" 

Power figure 
(µW/MHz/gate NANO +metal) 0.1 67 9 26 1.75 

Scheduled product1ori Oct 88 April89 Ot!C 88 Mdrcll 89 July 87 
1 O µm Dec 89 1 Ci .,.m Mar 91 1 0 µm June 90 

-------·- --·------· - ·-- ---



Tw~nty t 1v.._· lt.:":»t!'..-t.t..:h~t::i. will lAJVl th~ir tr!ttvrt:> 

in t.vu' ~C~'1S vf ~lectruni~s. Th~y in~ludt?- wurk on 
n~tW\JCk->. jurll ... ~t ivn d~vi...:t!'s. intt?-qrat~J. circuLts .:lt.J 

n~w m ... ttt?-cials tv ~nh.l.Et...:~ supecconJu'-~tivit~· at cvum 
temper.iture. Tht> nt>W qr..;up, tl1e c~)llSOrt ium f0t 
SuperconJu.:ting Electronics, will request S4 mlll1011 
to Sb million from the Defense Applied Rese.ir.:h 
Projects Aqen..:y (DARPA). 

IBM, AT,T, dnd othet comp.mies interested in 
joining would contribute simildr dmounts to .i 
stdrt-up fund of dbout $15 million. It will be run 
from MIT dnd is pldnned to ldst up to 10 yedCs. 
Severdl scientists, including former president 
Ronald Reagan's former science adviser, 
George Keyworth, have urged the Government to 
encourage companies and universities to co-ordinate 
efforts to apply superconductivity to electronics. 

DARPA is interested in military uses, such as 
sensors for surveillance and microcircuitry for 
high-.o;peed computing. In January, a committee set 
up by Reagan advised the White House that no single 
company has the resources to exploit 
high-temperature conductivity. 

Ralph Gomory, the chief scientist at IBM, 
chaired that committee. On 2 May 1989, scientists 
at MIT announced the results of a two-year study of 
eight American industries, including semiconductors 
and consumer electronics. The study, called Made in 
America: Regaining the Productive Edge, stated that 
lack of industrial and academic co-operation 
threatened America's share of technoloqical 
advances. (This first appeared in New Scientist, 
3 June 1989, London, the weekly review of science 
and technology.) 

Union of Soviet Socialist Republics 

'Mailbox' venture with FRG firms 

The first joi~t venture between Soviet 
communications authorities and foreign companies is 
off the ground. Called Interlink USSR, the 
$3.8 million venture with ~wo FRG firms aims to set 
up a mailbox communications network that, using the 
country's phone lines, will eventually extend to all 
major cities in the Soviet Union. Supplying the 
mailbox computer and system know-how is Deutsche 
Mailbox GmbH of Hamburg. Prof in GmbH of Freiburg 
will supply peripheral equipment such as personal 
computers, modems and acoustic couplers. In its 
first phase, the ma1ibox net will cover the Greater 
Moscow region; subsequent phases will extend it to 
other metropojitan areas. The Soviet Ministry for 
Communications owns 51 per cent of Interlink USSR, 
with each of the FRG firms holding a 24.5 per cent 
share. (Source: Electronics, June 1989) 

Soviet software coming 

The first two software products to come out of 
a major East/West joint venture hit the European and 
US market last March. UK PC·based computer-aided 
dPsign company Aut~oDesk, and Soviet software 
co-op<'rdt ive l~!..U?~ hdve set up " joint venture 
comp..iny in Mo:;cow cJl led ~·-'!~! L~! to 51.?l 1 AutoDc5k 
product::; in the tl~SR <1nJ provide the IJK comp..iny w1th 
Soviet ~developed software t•H ,;,Ile in the West. The 
tir:;t Soviet product:; ctt~ ctn /\lJtol1-;p compilt.-r dnd .t 

pdrJmt!lfi1.: <ictld brtse. 1-:}.;,Jl!fl ::;y:.;tem:; produ1·ts dlt." 

now under development .H P..tr.tl lei, wh1<.'11 is reg.trd._.J 
d:; d blueprint Vl•nturt.• tut 5uVJt:"l 1>rq.1nizctt 1011:; 

WrHll lrHJ lo <.tel their h,1nd:; (JU h,trrl cur ft~ncy to buy 
We::.tern IG produ1:t5. Autolic:;k, me.tnwhile, 1~ 

jr,in1n<J up with Hicro50ft, IBM. l.otu5, Apple, ctnrl 
J\Jhton Tdtl.' 1n " bid tu :;t.1<Jl' " mctjor 5eminrtr on 
C<1py111Jhl 11nd lcrJJl i55\Jt!5 1n fo:o1:.t/We!.iol trddt.1' 

uutsi.jc Mv:;L·vw ..tt lht: t:th.i 1. .. :t Junt.·. (1't:pr int'-"...! 

with l'"rmission ot OATAMATlu!lr mJ.;..1;.:inec. 
I~ April 1989, ._·,,,p1ri1Jhl l·;· Tc..:hni._·.il Publ1shllhJ 
t.:'vmp.Jny. J Dunn ..tnJ lir..s-!~tr.:ct Comp.J.nz· ...t.11 r iyht::; 

•ese•veJ) 

Pvlitb .... ..il L1Ler.tl1:.: .. tth.1n iu tht! s,)· ... ·i~t Ua1dn 

h.!s fin.illy Opt>neJ the W.!'j fur high-t.,..:h cv.r.p.!nies 
to clin..:h de.ils which w0e1IJ t•.tv" b~en uuthi11kJb!<' .. 
few years a<Jo. !loth ..:omputt:• m.ik.,r ICL anJ th ... Ger_· 
Pless"y Telec01111nunic..1t i•;:is (GPT) ..:omp.!ny dnn0u11..:.,.i 
m.tjor collabordt iv" ..i ..... 1s Jt tht> H•J:i..:0w Trdde F.tir 
and th" potential tor suc._·.,ss is immense. 

The Sovi.,ts ne"d ;;.,:;t.,rn technolvq~· to upd.ite 
industry and cor:1111.,r..;e. At th" Sdme time companies 
trom the capitdl ist St.Hes ,u., looking fur biq n"w 
IDdrkets into which they can exp<1nd. Russia wants to 
treble its base of personal computers to on" million 
IDdchines by the end of ne><t year, while the ccuntry 
is reckoned to have the second-largest global 
telecoms IDdrket, dccording to the TelecotND.unications 
Research Centre, with a total expenditure of 
$6,400 million in 198b. 

Technclogy exports to tloe US::;R have been 
strictly controlled in the past and although 
shipments have been licensed, the advent of 9.!..:!snost 
has significantly boosted Western confiden..:.: in the 
country's intentions. Th" USSR .ippears less d 
political and military rival than a qreat untapped 
marketplace. 

Restrictions drawn up unJer the CoCom 
organization. which vets sensitive exports to 
communist states, remain in place, but the mood is 
changing towards a more liberal commercial approach 
to sales and now joint ventures. 

ICL hds permission to set up a joint venture 
company in Leningrad, the USSR's second city, to 
supply safety systems for Russian merchant ships, 
port administration systems and municipal services. 
Called Marine Computer Systems (MCS) the S0~iet 
operation will be run with the Central Scientific 
Research and Planning Design Institute of the USSR 
merchant marine ministry, as well as the Civic 
Domestic Service Board of Leningrdd city council. 

Computers will eventually be assembled in 
Leningrad, based on ICL's DRS line of machines which 
feature both 8-bit and 16-bit technologies. This 
takes ICL's licence right up to the CoCom limit for 
sensitive expvrts. Up to 10,000 boxes per yedr is 
the manufdcturing t<1rget <1nd ICL has not ruled out 
the possibility of constructing more advanced 
computers at the site it CoC01n relaxes its 
restraints. 

Softwdre develupm .... nt .tn<l the estdl>l ishment of d 

service centre n"twork throughout the USSR are 
planned, spreading tram city tu c1ty as business 
qrows. The MCS venture wi 11 tH~ purely cC>mmerr;ial, 
d5 ICL doe::; not envi:;acJ,_. .1n·,- m,, )or tei;hnolc»JJ' 
t el•db~tck tr om t ht..• d,1.t 1 . 

The GPT de.11 Jt!t..•:; tilt.· 1."ii111·.111"1· l111kiihJ 1J1th tt~,. 

Mr;1·~ Ho)::;,_.,_,., tel('i·"m~ ,t1Hh:)r 1t '/ 111 ,, v .. nflHt. 1·.d lt•,i 

,~om:a<1r. The 1mmt.•·1i,,tf· 1·h.1rt1·r t.ir rht• 'Jt!1.t11r•) w:ll 
he t~> 5upply m1}\1t·rn lt_•l•" •);f1:. :,,, t 111: M•i._jc"<JW .\It.• 1, 

whi1;h will Jtctrt with p.1'j ph·1JH'J .tnd the :;.hqHn1:nl of 
10(l \lnll~ d:i •' m1111mum t.·; th•.' •.•n.t (Jt th<.• '/t.'.II. 

In:J.lctll.llion~ will ~t.1rt 1r1 .f11l 1t'. 

Like JCI.' J :..t l'P \1;: :.t ,.,, ,.1i111-., ,· .• m:;t,1r w111 

t"iiClt.?nd lt:; <-,per.it i->11 tn •)t tH!I :;<)IJl•-'t (_·it lt..•..i. It 
requirt·d, lor·,11 m.11n1f,11·r11r1_• Will IH' 1n1llrtte1I, 



• 

O::.~ LC'11..:t1t tht!' H.u:;:>i..tn:... will ·J~in :i:v~. ~·.._.cr....,,~ .. t~ 
ts tvr.:iyn ..._·urt ... -.n,...·;· t[vt"l th ... ~ ..._·::-:Jzt l..·..tt.J p.t·t t•h ... ~!u .. ·:.. 
tv q...:. ~r:t• ... .l !i0t-.:l:> .iuJ .J.itpvtls tvr v·:.:r~t:.l:i 

v:.:;.it ...... ::;. GPT ..tn..1 utht!'t Ut-: fitms l:..tn ~ ... 1..i .. d!J· c:...i•t.." ~ 

spillv·Jt!'t bu:stn1!s:i in oth.:t l::~l:it-.:tn Llv ... : ~7~-tt'.·:... 

GPT•s prvtr.ir:t~J n~qvti.ltions to :scl~ Sj·st~-, >: t. 

Hulq~ti.i c0ul~ b~ ~iviti~J by th~ ~J~~0~ L!~~l. 
(Sour.:<!: E~~---uoni~~W<!o!kl}". 2b ,.._,, 11 l'J~·n 

Vil I. FACTORY AllTOMATION 

Except f.:>r a brief ti- in th., .: . .rly dlhh. 
Apple Computer Inc-'s impact on the fdctoty tl'"'' 
has been miniftl.lL Now, howe1."er, JS pJrt vt its 
development agreement with Digital Equipcn.:nt Co•~-· 
the Macintosh is being examined for a sho~ flour 
position. Digital is testing a Macintosh PC ~hat 

has been -..dified for the factory floor by AutOtr~ttA 
Inc. of B~llerica, Mass., to determine how well data 
and files can be shifted fr<>111 •inicomput~:s to th.: 
PC in industrial applications_ Moreover, Apple is 
enlisting several manufacturing software vendors to 
develop applications for the Macintosh- If Apple 
begins to make its pres<'nce known in manufacturinq 
environments, it will mark a return of sorts to< tn.: 
c0111pany, whose Apple II products were a:nong the 
first PCs used in a factory f!oor environment_ 
(Reprinted with permission of DATAMATIONr 
magazinec, lS Hay 1989, copyright by TechnicJl 
Publishing Company, a Dunn and Bradstreet Compan1 
all rights reserved. 

Sewing robot 

Matsushita Electric Industrial (Osakd, Japan) 
has introduced a manoeuvrable sewing robvt­
Developed as part of the Japanese Governm.:nt's k•U 
project foe an al•tomat ic sewing system the robot is 
a two-armed articulated robot fit with sev;,n joints, 
a 3D vision and six axis pressure sensors_ Th;, 
Govern111ent will start up a pilot plant for the 
automatic sewing system in 1990. The initial 
coanercial model of the robot is expected to be 
offered by 1992- Matsushita, under a government 
contract to develop the technology needed to work 
vith such flexible objects as fabric, dev.:loped a 
multilayer coaaputec architecture with an Intel 80296 
CPU at the top control layer, ~n NEC digital signal 
processor and five Intel 80186 CPUs at the secondary 
coaaputation layer. Matsushita said it will develop 
various robots based on the technology. A possible 
use may be an assembly line robot to take on screws, 
solder wire and other COCllplicated assembly work. 
(Extracted from Metalworking News, 3 April 1989) 

Minature robot to assist in medicdl treatm.:nt 

Scientists at Tokyo University are de~elopinq a 
small robot to qo inside the human body and remove 
or otherwise treat diseased tissue. According to 
researcher I. Fu j imasa, the robot would be less than 
0.04 inches in size. smal I enouqh tor it to move 
through blood veins and venture inside the !Jody's 
orqdns. It would al:;o havc the JIJility to :>i'jn.d 
its location and communic,.te its tindin·J~ to the 

attending medic"l team. The Ministry tnt 
lnterndt ionctl Tr,1c1t..• dnc1 Indu~t ry (MtTI) .... 1:. be1·r1 

contrlbutin<J t1n,1n1·i"lly t<) lht_• pr1>)t•1:t :~1n1·•.' 

St!l)tl•mhcr 1988. The ru:.t!.H1.ht.'r'.i h<>(1t' t·> tj1•t MIT! 

m'>Ht!Y for ...sn $60 mill 1on Intel n.1t 1 .. n tl M~1·r., rn 1··h i rw 

Ct.tntt!r, plu:; ttdd1t1nnctl :.upp<>rf of 
$1.ti mil liqn/yc11r. (t-:;ct.fdl:te<i frqm Th•• /,·,1,u1 ·,,,.;11 l 

~t '.t't't ]'!"!"'.'!, 20 hibru.1ry l?ll'>l 

----------------

;... • .r.K:.~.lt :J:: L..t.;.:.J iJlJnt t lvv: .s;.;t._·C...:! ._._,:. 

:t:.~tt"- .. ·t1n..; ptv'f'Jd\ h.i=s L'-"'-="n jvzntl}· '-·:e.JtcJ. t;· AE,,_.:l .. 

•.".._·!!"i·U~~.:I • M.UUi-\!::: (.:i.Jai lJit:-JV• CA)• CAD •.:'AM It:t'-"-JI ·t ~ ?. 

tMdbu:::. M.;). 0u'-·u.i:;r~phi.: (C'~p.?'rlinv. CA). :~"-:-t-:1".H!':· 

1:.;·:.:.·.o"_,.1, wA). Optiautivr. (Las Cru.:o!s, NM). <;1._.~ ·:. 
,;rJ· ... _·..; (Wtt:nlh .. 13&. MA) .sr..J w~stinqhvus~ Elt:..:tt1-.:-·:J 

r.. .. .:.t -=-·~t~ ! l.1:. L1 1 \it l :i lvn (Pit l :>Lur·Jh. PA).. Th'-" 
~--,.-: .,.,.,_., ..... prvqr3m is targett:d at suppl;·tn<; 
..,_,,_,;:.,.·tut.:<s wt~h an vpen and integrated qrvup .,r 
:.iu"t: :.; d ..,;:, ivns ..tS J~um.!'nl m..ln4q~nt, .Ith~ t..~t 

._· .. ,Ji: .. ; -tml '-JUaltty control tor v.trioJs jvbs- A 
t-Jt·...'-;! .. :;:). will trh .. ·lud~ .in •ete~tronic tr4v~lt!':· th..1l 

s·.:t.:;t :t<>t.::; tor p_.~r-based shop-floor docu....,ntat i'"' 
with -'" -tutumJt.:d technique of speeding data tlow 
thr.1u<jh plJnts- Apollo said FactoryView is or ie1_,.,J 
to p<J~tical solutions that enhance quality and 
thtou~hput now, while creating an open ca.puting 
en11n0runnent that sets up firms for total 
cvmputer-integrated .anufacturing solutions­
(Extr~cted frOCh Metalworking News, l May 1989) 

Computerization in welding controls 

Cvcnputerization .ippeacs to be the chief trend 
ir. w"lding controls. This includes a trend towards 
controlling welding systems with standard computers 
instead of proprietary units- Various factors are 
helping bring about LOntco!s for auto.ated weldinq 
systems via cvcnputecization. A 1110re vital factor is 
eJs~ vf use, with the target being to simplify the 
)ob 0f programming and running automated systems so 
that a wider range of workers can use them. 
(E•tracted from Metalworking News, 3 April 1989) 

h~ld1nq robot 

Lincoln Electric (Cleveland, OH) will launch a 
w.:ldtng robot that will be interfaced with the 
Hig-Trak laser guidance system that Lincoln bought 
in 1938 from General Electric Robotic ~ Vision 
Systems (Orlando, FL)- Nachi (Japan) is producing 
the not yet named robot to Lincoln particulars. 
Lincoln said a possible use is automotive. Lincoln 
believes it has given the guidance system the shop 
environment dependability necessary to function in 
inJustrv_ (Extracted from Metalworking News, 
3 Apdl 1989) 

Sottware progress !1as improved automation 

Recent progress in software technology has made 
computer simulation an improved tool for auto..oated 
plants. As software packages becOllle 1110re user 
friendly and computer capacities rise, simulation 
will be used in everyday lllOdelling, according to 
~- Rommelaere of Litton Industrial Automation. Real 
t 1m., plant floor data will be united into the model 
as system diagnostics and data gathering techniques 
tJ.:com.: more sophisticated. This will allow the 
u1~l"t inq of the model with alter in9 techniques and 
also permit for future events diagnostics_ The 
future is expected to brin9 less expensive computers 
with Cd[M•'.it ies ldrg'? enough to support more 
aJwdnccd simulations. Those simulations will be 
t 1,..1 directly to on-line plant floor data for 
1111I1~'..tl 1on in product ion upc1rades and onqoitHJ 
··•<'.put I lilt! t11n1nrJ. {~:xtr.tCled fr()m Hd!_~!l•!! 

I!.:.!: 1 "J. H.1y l ')ll')) 

ttl'Jh T,.,·h He~ .. P.u1·h·~ (c"h11;ttiJ•>, lt) -;er it.-:; 1 d 

r:,1·h10•• •1r pr,H'l•:t5 ::;.1u.·1·iti1· rule h115er1 eiq)t.•rt 

~:·1·,T••m :~·•ftwrtr•-' 1·,u1 (hre,·t "m,t1·h1nc o,,._•rtttrH ~•·1 



th..:t :.h~ ttLto...:t:tn~ o.tkt."S dlmvst :crv d~t~.:t p.lrt:s. 
ilrri1tt .. th._• :»,J!tw.irc. th~ In-prv..:~ss Std:t A..i\t1s .. )t 
p!0-JC..t0 :n..tkt::S: dir~ ... .-:. d:UJ l!ISfteJi.it~ Sl-q'j~Stivn:; 

"--,ln ... -t.-:!ltn\J miniml.O.:T. :S.t~l~ si=~ .ind th~ nt,1-~.j t..._• 

1...··.1~p~::s..1tc f .. )r ..t J: itt in the prv.:~ss. It J1t!~:s 
ttum th~ a:..tj0r1t;· vt st..itistic.il-proc~ss--.."vntrcl 

s.i[t><jr~· in th.it it Jvt.'s n.ot tx>ther th._. op...r.H0: 1r 
.i I"'-''-'"$" is opcrjttnq st ... .tJily abov._. or b ... low ::...irm 
"nicss it Jt.'cidt.'s th.it th.it trt.'nJ is hurt1n'l qu.>:it;· 
r:t.••_·.!:i. Rt..•sp-u:Jin-J !V proc~ss v.iri..ition. St.it 
,;~·~·;.s .. ! ft;." est im...ttt!'s tht?' ~st s.l.mple siz~ dfter ~.t~h 

Ltt.~ ~·;:tr;· t>;· th~ op~rtltor. It ..t aa.chir..in9 pr..J\:~SS 

ft.·t:; .1w.t:·i :rl_w the norm. th~ proqr.im tells the 
>i•~r..st->!: t0 r.tise tht?> tr~uen~y of inspection ..l:nd or 
·!:c "·'"'!dt.' s:::._. tu sustain control. It advises the 
ip..-, .• ~.>r tu stop tho: machine it the process 
, .. n.1Lil1ty fvr pr<X"t.'ss centring is near th._. qu.ility 
i<"•:•·pt.snct.' i i"'its or it the short-run capacity 
nJ •·:"'s are nt.'ar the targeted values. (Extracted 
,,,... ;"-T..:-r icar. MJchinery, April 1989) 

Ill:. STAllDAIU>IUTlml Mm L8CISLATIC* 

•tandard i zat ioo 

Nt.'tworkin~ standards 

Japan is helping to develop international 
>mpcter networ~ing standards that will be submittej 
'' acceptance by the KAP/TOP Wvrld Federation at 
:s meeting in Vienna, Austria. The standards would 
;ct.'rtain global recognition for tests and tested 
1rticulars for manufacturi,g automation 
:otocol (MAP) and technical and office 
ot0.:0! (TOP). The "Factory Automation 
.ter..:onaect ion System• project called "Mini-KAP" is 
esently in the third year of research by the 
.ternational Robotics and Factory Auto.aation 
,ntre (Tokyo, Japan). The interconnection system 
lows integrated and efficient linkage of such 
ant autom.ltion equipaient as robots and machine 

.. ,1s. The .:entre said characteristics include fast 
:sponsiveness, strong durability under strict work 
·eds and environments, and inexpensive networking 
stems. Kore research will be carri~d out at a 
P/TOP conformance test centre in Higashi Kurume, 
pan, which is expected to be set up in 
tober 1989. The centre, which will be built by 
~ Technical Research Institute of the Japan 
;iety tor the Procnotion of Machine Industry, will 
1e systems to be bought f rocn the Corporation for 
;n Systems in the United Stat~s and the Standards 
,motion and Application Croup in Europe. 
;tracted from Metalworking News, 29 May 1989) 

The initial national codes put on co.pact 
.c-ROH memory in late 1989 will be standards tor 
lers and pressure vessels, which are presently 
nd in a 24-volume set of codes published by the 
·rican Society tit Mechanical Engineers. 
0rmat ion llandl ing Services (Englewood, CO), a 
a management firm, will compress the standards 
related reference documents to one CD 11ade and 

,;xed for fast computer access for the ASME. The 
can be read on an IBM AT-compatible personal 

;mt er th..tt includes a high· resolution graphics 
•tor. A$H~ ~aid 1,300 s£ts per year of the 
. 1shed <:vdE.> are sold, m.iinly to technical 
'" 1e~. 111 t im.stely the <:D ROH technology may cut 
c .. de':; pri•_.,. <111d e•p.snd th._. cudt!'s availability 
··>rt: cn•Jl11l.-t!l lll•J u5er:;.. (EAltdcted from 
l~ork1nJ N~w5, I HJY 1989) 

:, 'J, 1 1. 't.• r .. r ;. ' .111.! 1 r .t :. 

Ttu: p1.,l 1f,·r,1t ion of V1_Jl1.:e mt.·::.:;,111in1J 5f:;,tem::;. 

t ht• p,1:-,t tw.) yt}rtr!i h,t!; c:re.tll."d its own 

:.t·;. H.u1·; {'•)mp.1nJt.1:i h.tvc rtlre11<1y in!:itdlle..1 

11p.1t lldt.• :•·1:-,l•:m:i ,st vi1: Jou:. 101:.tl aon:;, with 

Litt~ .. d1jn<:._. ot intero;>.?rability. Svcne s;·st~·:n 
v..:ud..Jrs utt~r nit!'twvrkinq. but only tor thctr uW!I 

tnj~h!nt'S. 

Us«:"rs .l=td v~nJvr"s h..tvt: r\1..)t b~.c-n blir:...i t.: t~~ ... · 

probl._...,, hvwever. A 9r.iss-roots ef tort is unJ.,r "'·•·: 
tv estJblish a s"'t vt st.inj.irds th.it CjL L ... 
pr~:»eut~d tv au eAistinq st.t:1dJrJ~ bodz tu 
tacilit.it._. form.ti industry 'JUtdt.'lint.'s. 

The ertort, ieJ by tho: AuJ10 Mcss.i~i~1 
!rltit!'rCh..tnge Specif ic.:..t:t ivn (A."!IS) qru~p. in..:lu ... 1-.-s 

10 ust.'rs, 12 vendors, Jnd t.'i'Jht s ... rvic., pr0,.id.,rs. 
After huldin'l its t irst torm.sl 111<:..-t in-J :Jst .. utu:nn. 
the group has moved tu! I sptt.'d Jh~·Jd t•) s..-t a 
specification tor the inter>i·.>rking 0r "•jric:.1;s v0ico: 
mail systems within one yt!ar. 

Recently, the group llldde J ... ·ru•:iJl decision 1n 

its approach to the future st.ind .. rd · \ohtther it 
will be analog or digital. Sy .i ,,_.rrow mJ:gin, it 
voted to proceed with t!le dcv ... lopm~nt o! .i d1.,ital 
protocol only. However, the group will attempt to 
reconcile the concerns of those who voted .igainst 
the digital protocol due to its costs, comple.:it:.·. 
and lengthy development timP. Once thost.' concerns 
have been addressed, the P,fort will movt.' turward 
more quickly. 

Many in the industry considt.'r a di-Jit~l 

approach the way of the future, but most of tht.' 
voice messa9ing vendors still otter onl;- an.tl0g 
systems, so a lllOVe to digital could mean a longer 
standard effort. (Extracted from ~~Afl1'!ION, 
l April 1989) 

ISO gets Lisp draft 

A draft proposal tor a Common Lisp prograir.min'l 
language standard will be presented to the 
International Standards Organization (ISO) for 
acti.>n. Prepared unde;;· the auspices of the ,;m.,, ican 
National Standards Institute, the draft standard 
could be voted on by the ISO before the end of this 
year, according to X3Jl3 Common Lisp COltlltlittee 
melllber Richard P. Cahriel. The draft proposal d0es 
not include standardized language intecfaces for 
mixing Cocamon Lisp and other languages. Gabriel 
predicts that current efforts by developers to 
create language interfaces will spur wider 
acceptance of Lisp. (Reprinted with permission of 
DATAMATION' magazinec, l July 1989, copyright by 
Technical Publishing Company, a Dunn and Bradstreet 
Ccmpany - all rights reserved) 

Credit-card sized ICs 

Standardization of credit-card-sized integrated 
circuit (IC) cards has not yet been achieved. 
IC cards come in ROM versions, which hold 
applications, and RAH versions. However, majoc 
manufacturers failed to COl\le up with an industry 
standard in a 1988 effort, according to A. Seybold, 
who conducted the negotiations. The manufacturers 
thou9hl standardization would hinder innovation. 
However, standardiz.ition would probably lead to 
lower prices due to competition. Higher pri•:t:5 will 
keep out smaller software vendor5, who c.:ct11n.,t ,,rr,,r.t 
to proauce IC Cdr.1s for mdny ~lJnd'1rd~, dL"1:•:->r 1 !1n,J to 
!::eyl>old. Mdchines runninq on IC crtrrJ~ UH:lu.t,_. 
Ullldi.ite by Nr;c Home f-:lectrunic~; ·.;1'Ldrd p,· b·7 
ShdflJ t;lectroni1:s; dllii <.:omputer5 t,y h.1'JC'l ,·,)mt;11t1:r 

dn<i A']ili!;. l.<JflJ::i will proh1thly inrrr>.t1J•"l• l 1 ' .·.1r·!:;. 

f.-,r r.otu:; I 2 3 (vcr:;i'>n 2.01), Ar1e11<l.1, "'"! ,, 
C·...>ml>lned Metro Jnd t-;xprc:.1:1 pru<Jrrtm an .Jul'i l')tl'), 

ct1·cordin9 to J. Prt!lctck, techni1.:ttl m.t1k•1t 111·J 

mctn.t<Jer, I.otu:;. ~lttnrf,srdizdtion r,t 11· 1:,1rd:.. will 

probttt) 1 y boo!;t 5.t l t!:; of 11vl cbook 5 1 Zt..••1 ,u1d ··h•''lll'' 
h0ok si.zed lrtptop ('omputc.•r!i. (f':Jetr.11·f•_·d ftfJrti 

I'•' W'.: !'!<. ! y, I 2 .J \111t• I ') fJ ')) 



~~E~ ..!!!~~·~~1-1t ~~::~1i_ t.lk ... ·=> , ... ·~-.:~ u~ ~!!.~~~-!._i!!~ 
Sp.it c ~!:_~1~"!:!!_~ 

The Sp .. tt~ ·,,·cn.J ..... r 1..__·.,u:i1....·11 h..ts '-"tit:...tt~..i J: 

nvt ·tor-pruf it .:.rg..1ni:.:.it ivu up~u t.v h.t~J-,.,J.r~ ..ln.J 
softw.ue venJots 0t Sp.uc pruJ;;.:ts. Sp.Hc 
Intern.ttion.Jl will turttw1 J..,v.,toi;mc:it .tnJ inJustry 
unJerstanding or the Sp.JrC Stdnd.ird ... ..-cording to 
SVC spokes~n • .!ti..1 supe«:t--l••:i th._. s·:,:. 

Sun Hi-..:-rusj•:itt.""m.S int t .._,..j~._-~.J ::iiJ.sr'-- ( sL"al..tble 
p:ocessor .?r..:i1ite.:turo::) 1n l9tl/. Tho:: c0mpdny Wds d 
major supporter ot th" SV•: .tnJ n0w .«:t il:.:l~· supports 
St with its techni.:.il ""p..-rt i:;.,. 

Key SI chart<: r It t>ms i th: l u<J": 

Ensuring develo~nt .JnJ op._.n avdilabilit~ 
of hardw.tre d<'J softwdre te1.hnolo9y needed 
to build Sp.ire systems; 

Publishin9 bin.icy .:ocnpdtlbility 
specifications and instituting conformance 
testin9; 

Directing evolution of tla• Sp.ire 
architecture; 

Promoting and supporting third-party systems 
and applications: 

Providing d J.,monstr.•t i0n centre for Spare 
vendors. 

An SI spokesman s.!id th.tt the organization 
considers itself a propontnt of d truly open RISC 
standard because of the existence of multiple 
sources for Spare chips and software development 
tools. More than 400 applications software packages 
are available as well. 

SI and AT,T's Unix Sofwdre Operation will 
jointly develop the Unix System V Release 4.0 
Applications Binary Interface for the Spare 
architecture. AT'T and Sun Microsystems began this 
development project in October 1987. 

SI was interviewing for a perma~ent chief 
~xecutive officer at press time. Greg Leonard of 
~ujitsu Microelectronics served as the interim CEO 
~or SI. The board of directors consists of 
·epresentatives ot the five SVC members (Bipolar 
:ntegrated Technology. Fujitsu Microelectronics, LSI 
.09ic, Cypress Semiconductor, and Te~as Instruments). 

At its meeting on) April, the boded finalized 
·lasses of membership, which will allow Sun and 
thee interested companies and individudlS to join 
r. Executive membership for $100,000 give:; a 
vmpany the right to se.it d member on the board of 
:irectors and on the drchitecture committee. 
ssociate membership for $2~,000 d!lows d compdny to 
artici He in all committee:; and sedt a member on 
he board. Affiiiate member~hip tor SIOO permits 
~udents, teJchers, con5ultdnt:;., dnd other 
:1ter,ested indiv1d11.tls to re•:eive SI 's puhl i•:,1t1on:;. 

Funciin'j fr1")ffi lht_• u; l·JllUl r l':t• m._.rr-.:,._•r..; .tn•J Jlt.•W 

·mbers wil 1 5upp1Ht lht: nt.•w 1 .'E1) .111.t :;t st!. 

•:urdin•J to [1•."'"·u.I, th•.' t lr'..f ·,r1:p 1·., '') (Hir 
·Jt.•tht•r ~• :;.tr.1t~:r;11· pl.u1. rm.·,. rh1· L.t~;.· ;,t,._•p:. 

ve bct!ri t.tl<t•n, SI h»5u.•_, t" .. : 1 11111~! 1.• .t .~;:1.11•· 

n!ercnct.•. 

Por mort_. 1r1f1lfl"\',1l 11.;:, ···lr1t.11·f ::1.1r·· 

terndtion.tl .1t If:, m.11l111•J .1d·lr1·:,·., 
l w. t-;J C,smlu•, H1_•,1l, Su1f1• lf1/, H•"Jrlt.1~1. 

?-1040, ph•rne (41~) •nt, A/Iii. 

l 1 ?8? I 

·;I'.'" I 
,·,,mput •·r, 

t~~~r..11 H.~pul>l i1...- vt G~rnun;· ~0«Dp..tni~s h.tvc 
Juin.,J for..:es to b.i..:k a st .. nJ.trd tor the ex..:hdnge ": 
computer ·.t 1deJ J.,s i qn (C-"D) document at ion d"velvp..--i 
by the ~utsche El~ktrot<'..:hnische Komission, 
Siemens AG, AS<'.t Brvwn !!vv.,r i dnJ GEi Softwdre 
Technik. B.tsed on stand.trd g~aphics symbols and .t 

so-cdlled neutrdl interfdce for ~ircuit diagrdm 
d.it.t, the stdu<.i-lrd now has the b.tcking of another 
eight industrial companies and institutes in the 
country. (Reprinted with per•ission of 
DATAMATION' magdzinec, lS May 1989, copyright by 
Technical Publishing Cocnpdny, a Dunn and Bradstreet 
Company - all riqhts reserved) 

Users fear StdnJards impotence 

Coeputer users ar~ in dan9er of losing all 
influence over the development of international 
standards because governments are refusing to fund 
user representatives at standards .-eetings. 

Standards work is now dominated by system 
suppliers, vho have vested interests in the results 
because they affect existing and future products and 
markets. 

International standards bodies are qrowing 
concerned about the falling nvmbers of users taking 
part in their work. The European TelecOC11111unications 
Standards Institute (ETSI), for example, has just 
cut its annual subsrription for users and entire 
users associations to 1,000 pounds sterling. 

AllllOst all Governmer.cs in Europe are ignoring a 
European Comaission recOlllOler.dation that they should 
"provide basic funding to enable consumers to play 
an effective role in standardization without loss of 
earnin9s•. 

The United Kingdom Government is thought to be 
the only one paying even lip service to this 
recoaaendation, and its support falls short in 
practice. 

The funding issue has just caused the 
Information Technoloqy users' Standards 
Association (ITUSA), which represents the 
United Kingdom's biggest users, to resign from 
ETSI. 

ETSI 
among its 
(Source: 

says the number of users' associations 
160 melllbers has dropped to around lS. 
Computer Weekly, 25 May 1989) 

Europe lays down ISON standards 

Europe's PTTs have finally agreed the standards 
for a pan-European integrated digital network 
ser\lice. 

The specification for full integration of 
European ISON systems will be publishe~ before the 
end of 1989, freeing users to invest in equipment 
wi .h no ch4nce of redunddncy. 

A memorandum was s 1 gned 1 n l.ondon by I 8 PTT~ 
memhers of the Europedn Conf.,rcnce of Posts dnd 
Teleconvnunicdt ion,; (Cf.l·r). 

A BT spoke:;mdn ::idj'S thJt ci!a t,1r dS the 9ener.1l 
pub! ic 1s concerned there are not 1 ikely to be 
applir-.1tion:; of y::;nN before the end of the century. 

l!;f>N wi 11 be ot "'"5! hcnt•f it in the corpor.tt ,. 
::;~ctor, p1ovidin'J lctf<Je r;uniprtU1CS with the mcdnS to 
transfer very l,ir<Je dlll0Unl5 of ddtd 11uickly to 
,111ywhere on the network. 



Uiqh r'-~:.. .. ·~~it i..·: .. ·,il,.·at •i!Ltt.i!a...._·:.;. tvr 1u:-;:t..1n,_· .. -. 

l~'-tulr ... • huq._~ Jir_.._•un~::t .._,: ..i..itJ .. u1o1.i u.:-..·..1 tv be $t!llt 

dt'fit..ill;- ,"Ii,,"'-•[ ht·~h ~-~: .. iw11.itt":. m.,._·.Ji..t. 

Hvrc tt .. ·•P,.!'-·:;.:. i.:-,, z:;!1rl .t··._·,,am,.,,!..tt'-·:.. .l ~iJc- r..i1;.'1'-" 

Vt :t~I\li~c:.O ..::".:~t th._- :i.t:!t\." 111111..•. •;,ii.._·._.. d..tt.l. 

viJcvt.::i... t..i~ .1n .. ! .._.~.!11..·'"· t._.lc~!~··n;· 11....·..sa .. tll Leo 

int~1r..1tc'1. 

BT ..Jltt!_,.J;· pr1. ·;~.!-.·::; ~ht::.. ... · :>t..·t•:!..._"t::s tn 1D..1jur 

Unit . .e-J. Kintt.1dum 1..."1...'\mtt.~: ... ·: .. sl \.· .. ·:•ttc-:>. 

Th~ Mcmu:..1n .. iuir .. .:.t t;u ... it.~r :>t .. tn-.:iiH~ 11u.:ludcs thre.: 
rcq:.iir~merts. Th.: :: :.:~t i:; th~t ..ill si9ndtories 
will proviJ:~ ..t CVdlmvn t.lU'-Jt." vt :it!rvi ..... -~s, ..ilvn'] with 
d list vf uptivn.il s.en:ic.es th.tt will ineet the 
c~n st.ind.!: ,j:;. 

Se..:vnJ,, it Wll: :.;uppvrt ._·vaunvu st.inJ..irds for 
cust~r equ ipm.,nt. :;0 th.it tor inst.ince dny 
termindl made to the a~reed stdnd.irds will work in 
dny country in which the Op.!rdtor hds signed the 
memc.randum. 

The third rc-<uu .. m-.,nt is to interconnect the 
national sy:;tem:; tv 111.1ke .tn inte1ndtional set of 
servh::es. 

rhe Unit.,J l<in~J.:.m, r'r.tl!.:e and the Federal 
Republic of !;erm.!n;· all provide iSDN services, but 
there are severdl dtf ference:; in approach. 

The He1110r.111durr. vt Understdnding, which is now 
in force, is signe..! by 16 cm;ntr ies covering over 
350 million p"ople. 

Stdnddrds tor customer equipment will be 
handled by the Eurvpean Teleccmmunicdtions Standards 
Institute, set up l.ist year by CEPT. 

The institute lncludes national 
telecOCM1unications administration operators, 
industrial representdtives, users dnd research 
bodies. (Source; Computer Weekly, 20 April 1989) 

A United Kingdvm··led internatiundl standard for 
safety-criticdl systems will be published this 
June. Develorers and procurers of the systems are 
at present bereft of standards to work to, even 
though computers are used increasingly to control 
anything from civil aircraft to medical equipment. 

Representativ"s trvm the USSH, the 
United Stdtes and Jdpan are among the members of the 
InternatiOn.tl Electrotechnical Cominission (IEC) 
group which has developed the 184-page stand.trd. 

As of June th~ ~ldndJrJ t..'.'dn be u~ciJ d::> d 

reference in courts vf l.iw. 

Users say the present United l<inqdom "stdnddrd" 
in the form of th" He.11th .snd S.1f.,ty Exe•::utive's set 
ot d~l,..:llmcnt$ '..:.:tl lt.•,1 t-:lt.1'1_·t roni•..: !;'{:;tt"'m_; in S<tfety dnd 
lh:l,tlcd Appl l•~·,,tl.Jn~. ,,r,_. i11,,d,•11'1.1tt.• fnr •:omplcA 

s.tft.•ly er it 11·,tl :;y:Jtt.•,l'.!.. 

'i'ht.• 1b' :>t.11 .. L1r.t wht1·h h.t:. t,. .. ,•n f.,ur yt.•.H:; in 
the m.1k tt11J 1 ·, int t.•r1 !,_..1 f,,, .1 l I n••n 'eft.."111·1· rtn•t 

fl•>n uu1:lc.u •'IJPl 1.·.n \<10:;. h11f 1r h.1. '"ri') ·)II pt·r ~·,·nt 

commou.1lity• with th•• 1•1Tu•cq11:·1 !l111f•••t 1<111·1·1·~m 

dt.•frl\1't." !iLU1°t.u.t !Jil ')'>. 

It 5t q1111.1t···· th.tt df'l)t•l•.'t11•r·. h.tVt• ro h ......... tht,• 

r1u,tl 1ty .1~:;11r,\11··,, -.·,··;t1•m 1:;0 ')()1)1 Ill pl.t•'t•,, .tn I 

COVt-•r;;. 1.ror·._.,iu~t':. til( ttr•··•~ 111.·l11.l111rJ :;p1.,·1f 11·,1~ lrHI, 

proJ•.t•·t m.1n.••J1•11·u·rit, v.1l 1d.1t ,.,,, .11,.i •11·11f 11·,1t 11 •11 .uhl 

m.11nt .. n.u1r't•. 

lt ~ i:.t:> ·'l't1t·.·id L1t .. • t.:1.....·lu.1,;,1..lt..'~ Jc~·~n.Ju;.; ... •1: 

hvw put-..·nt1..ilit hj.:.1rJ.;;,,;~ th-.. -ipplll..:.sti.vn i::>. 

L'!l.1.."t..• U:.J.u:;tfj' L",j(!'.t:'.11..•:;t:;) h .. l\.''-" Uc._~n pt.._·,<...-:i~.._ • .._j• lt 

•tll t..1k~ i.;ntil M.1r11..·h :·r}V t...> j •• .-h1-..·.:.: th-.· rull 

st .• u1·j.irJ. Mc..inwhil~ :i'j:itcrr:.:i t) rc.n ~h~mi11..·'1l pl..tnt 

"tuJJ-..:t ivn,, dnJ ...:vntrv! 11....·..it l.lr.lkc:> t..·vnt inu_~ tv 
.spt-~.lr,, vr it ten tv insu.L:;t.J.nt t..il • .:.!~_.b-:~ st .. u:d.1r .. I:... 
(SVurcc: C~~l,_~r \lice~;_~'. .; HJ} 1989) 

lGES: The ..:>st widely u:;"d ddtd ex.;h.in~" 
st.lnd.irJ .i1110nq United Kingd..,... l!ldnufacturer:i i:; 
Initial Grdphics Exchange Spe..:ification. de;;elopcd 
by the United States National Bureau of Stdnddrds. 
Version l ot lGES appeared in 1980 and one CAD/CAM 
consult.int describes it a~ being based on 
•punch-card thinking". 

Soon after it appeared, bo:h the French and 
Ger.ans produce~ their ~v.n versions to overcOllle what 
they saw as the drawbacks c! lGES. 

SET: The Frenc~ version of IGES, called SET, 
was developed by the derospdce inudstry and i:; 
now widely used in France. 

VDA-FS: The name of the version produ..:ed by 
the West German car industry. It is widely 
used ~n both the Federal Republic of Gcrdldny 
and the United Kingdom. (Source: Computing, 
29 June 1989) 

Steering d pdth in a stdnddrds dldze 

As llldnufacturers rely incre and 1110re on 
suppliers to collaborate in the design process, th" 
need to exchange data between CAD systems is 
growing. And with it, all the headaches of sen..iin·~ 

data between inc0111patible syste•s are on the 
increase. Given that aiuch of the data CAO users 
need to exchange is in the for• of complex two arid 
three diaensiondl lllOdels, the difficulties dre 
11<1gnif ied. 

One way of overcoming this problem is for bi~ 
manufacturers to insist thdt all their ~uppliers 
have identical CAO systeas to their own. Hcwever, 
for suppliers who deal with 1110re than one 
manufacturer, this is not feasible. 

Another option is to use direct transldtors, 
which convert the data files from one system to the 
format required by the other. Although fast dnd 
effective they are expensive dnd specific to a 
single pdir of systems. 

'\"he third solution - and the one most 
fashionable at th" moaient ·- is to use stand.Hd d.st.s 
exchdnge forlndts. These are neutral formats into 
which the data from the sender·s llldchine is 
translated, dnd from which the re.ot?iving syst._.m 
re.ids the data. But even with these there are 
problems. 

r"irst, differt?nl <'All sy:items h.sv,• d1tr .. 1e11t 

f\111.·t1,)o:;, s1> one m.•i' hdVc 24 typ•:~ of linit..•S. ~111.S tt 

otht:tr m.ty hitvc <>nly thr...-t..•. Tu ~··n1i .11 111.t•JC.tm [111in 

lht.• ::i'/5lt.•m with 2.i l lnt• t•111t.•:;. tot .. t>lht.•r w.,uld 

mt:.1n tt.'•l11,·1111J th1' 11umt1t•r o[ lint· tv 11t.·=t u:.•··1 lt> 

t hrt."•"· 

1.n .. th•·r 51f11hl1•m l:i 1h.1t b••1·.t11·,,. th•· .L1t.t 

p;.,,·h,1n<JP. :-;tc1n.t.u.t m.•:.t qf ten u:11·.t, In1t Lil 1;r.tph 11 
t::.:.·h.1n')•· :";p1···1!11·.1t \•)I\, 1'1)Vf'(5 5t) mH1"h <JflHll1ti, 11·• 
nnt• 5uppl H.•r h,1-. 1mpl•.'m1•nt t.••I t lu• wh,.\1." or th•• lt;~;:: 

'. •• 1t.•1'lfi1·.1t1•HI ln:.t•·.td th•·;· h.1'.Jt• .111 lmJ.lt•rn1.•11f,.,f 

~lih5t.•l!°'• or Jf. 1'hl:t m,•,10·., fh.tf Whllt' fW•1 .-,uppllt•: 



m:~li" Wth '--1.1:.m to..• h_ ..... .._. I~l:::.:.i s,-st .. -:n:;, th~ir s;·s~-.-~.:> 

m..ty h..t'I."~ l1ttlt.:' ta '--~n- Tv ..tJJ tu th~:Sit:' 

dttt t\.·,•lt t ... -:;. th-.• :~t-:S SpC''-·iti .... -.i: tun ttsl."'lt ts 

w:itt~r: ~'1 su~h .i ~-t1 th.it it ~..tr: b._.. int .... rpretcJ 

,j l rt .... r ~at l ;· bi ~it t: 11..·rc-nt t.,·:vplt• -

t;ivc:~ th-.~ sh.._ ::t ... Y-<t.lr~i._ls 1n t:•1st1nq d..lta 
t0rcLJts, th._.. •t:J!._.. Lus u1 .... ss ut d.it.J ~xchanqe is 
..:vst ly . .t.1hi t tm.c '--,):isumtn..;, •ith pl~nty of rove tur 
._..:cur. 

!n ..s bi~! t0 0-.:t!'r'-·, .. A'tit: tr ..... sc prvblems:- the 
Int.,:n.it 10n.il St.•n..1.ir .. is ur..;.Jn1::.it ion is d"velopin9 
.lnvtho.>r st.u•d.Jrd. kn0wn .ls Stand.lrd for the Exchanq" 
ot Prv.iact D-•ta. tv r"pl.t•:" ei.:istinq ones. This is 
bo.>1n9 h"ralde..i by SV<llr as a knight in shining 
armour. CO<l!in9 t0 the res.:ue o~ distressed CAD/CAM 
users. 

How"""'. ll is st 111 0nly at draft proposal 
staqt?. which me.ins 1t is beinq assessed by all t:te 
countrit?s involved. Under the painfully slow 
internation.ll standards process. their views will be 
incorporat"d into another draft proposal and the 
whole cyclt? will be repeated until a consensus is 
reached. 

Or. Ch.lrl"s •:L«ke, dir.,ctor of the European 
Industrial Autc.m.iti0n group at Oataquest, thinks 
this will take d lonq timt?: •Any standard which 
depends heavi11· on the co operation of people in a 
cOC11111itte" takes forever. Meanwhile users tend to 
takt? short cuts.• 

But liowdrd M.ison. chair.-..in of the 
Unit"d Kingcom committee involved with STEP, is 
optimistic a!xlut the impact the new standard will 
m.ike: ·1~ d couple of years' time STEP will offer 
equivalent functions to IGES. but unlike ICES it 
will be dble to move forward with CAD technoloqy.• 

Supporters ot STEP say that because it is beinq 
developed with the help of CAD/CAM suppliers they 
will be able to implement it far iaore quickly than 
they have done with IG~. Another factor in STEP' s 
favour is that the United States Department of 
Defense has said it will m.ike the U11ited States 
version of the standard, Product Data Exchange 
Specification. mandatory !or all defence contractors. 

In order to boost STEP's progress further, the 
CAO/CAM Data Exchanqe Centre is planning to have 
validation .>nd testinq ready for when STEP is 
published. Fowler says that because of these 
factors, th" move t rom existing standards to S'l'EP 
wi 11 be much e.1s ier for users and suppliers than 
tryinq to keep up with with IGES, SET and 'IDA-FS. 

Jn a bid to get to qrips with the practical 
p<ol>lems o! usin<J IGES, the Soci~ty of Motor 
Manufacturers and 'l'rade<s ran a project, COlllpleted 
last January. inv.)lvin9 six pairs of COlllpanies with 
a commer.;i.11 nee..1 to e;;·:hange CAO/t::AH d.tla on 
incom1,.1t 1t>1,- sys:'-'ms. EJ.;h pair exchanqed dat.s and 

ereported hu·i~ to the suppliers involved. 

The ,·;...r, •"AM ..J·,·:;1 em:; th•_ .. ,.. u:a·•i were IBM's Cdddm, 
1·,,m,,1lt•:r·;1 ol<>H':.. 1"/\[)[)~~4A, f;t-: 1·,,1m.1':;. ODH. 

Intt•:1Jf.ttd1'·~ r.;i);; .• u.t M··r>•Hln•:l l ()o)U•Jl.1:;' tJni<Jfdphic:.. 

01h: •• ~ ~ ~ .. ,_ •• 1 • rti:.. 'it the 1•r,' }c1 t w.t::i t · > J.l•t up ,, 

mcth., t·)!· ~'ri t ., ·Ji• 11h.• H:.a,·r J •ln h''"" to prt:p.1lc f•H 
d.1t.1 c.•"·:h.tn·;•:, h··• t•J pc.·1 C,1rm tht! cA...:h.uHJt.' it:;elt 

.tn•l h•>W l•} i•lt•r1t i~'i t..•f[•)[~ 11\ the trctn::.lttl l<,n O( 

(i.tt,, ,111-! lt"(i•·fl thr·m f,, lh\." ;;.uppl1._•1. Thi:# 

mc.•th.,,.1.,1,,.J',. •.• :; :. •. ·t U,1 Ylifh ttu .. ht•lp of tht.• f'A(l,f
0 /\M 

(J,tl.1 t;A•:h.lh·lt.' ,.,.,,,re, .111,t :JHM7 1::. Cll"<>U("'JIU'J 

mduuf,1• tur••f".j. f11 u~e It. 

M~.tnwh:l~. l~\." D~t~ ~x~h-lrl~C' C~r1( :s L~111q 
tun...1~ by th~ 0 ... -p-1:: t~nt \,,.i= T::J:.J~ ..in..! Irh.h:st C"i lo..) 

S-."t up t-.·:JOt tn-J .tr:.:t v.tl 1..:l.1t :.vn s~r\.· i ......... s t1.r •"At1 ,-~~ 

s;·st~tf!.S .... -on!vrmo.:~-t tv ti.;E:::S. It is ..ilsv ·.vrk1:1q 1.•n .. 1 

C:urvik'.J:n \.."0Cblft1ss1 .. >n tu.n.Jt:",.! prv)ot:-~t tu h.trm..Jut::C" 
._ .. vnr~ro..1:h ... ·e tt!'St i:•·J t-•r 1...;es with test ir:.'l tur :;t-:!" :1~ 

!-"r.tn"-·~ .J.nd tv:- Vt•A-t--.s in thtr? 1-·eJc-r.ll Pcpubl 1 ... - 1.•r 
Ger11t...1ny tub~ .__-u(hpl~t~ l•j' th~ en"i ut 19'1!. .. 

As 111.1nut,1.._·t;.H l•'hJ Ln...ic:str1 bc'"·~s ::'!iu:c 
dt!-penJent on CA.C •~A."4, sv its rti?-1 i .. lnt ... -e on d.tt .. t 
exch.inq~ will 1n.:r.,as.,. Ptessur" on systems 
suppliers to ti·~ht,.n up th.,tr .idheren .. ·e to st.inJ • ., 1~ 
a.iy qrow to th" point wher" 1: c.lr no longer be 
iqnored. {Sour.:e: Cvmpctinq. 29 Juno? 1989) 

Leqislation 

Proqra1N11es m..y <et~in copcriqhts 

The United States Supreme Court has unanimously 
decided that such independent contractors as 
c~ter proqramaoers can retain the copyrights to 
their works. Intended to be a clarification of the 
Copyright Act of 1976's work-for-hire doctrine, th" 
decision specifies that the independent contractor 
retains the riqht to tho? work he/she does under 
co...ission unless oth~rwise spc~i~ied in a 
rontra~t. The paucity of skilled proqra.......,rs and 
ti1e high cost of employee benefits are expected to 
cause continued use of independent proqra1N11ers. 
accordinq to E.R. Sclucter. computer-law e:.pert 
(New York, NY) and other sources. The Cocnp••ter ai.d 
Business Equipme~t Manufacturers Association had 
o:>pposed the rulinq, statinq that the decision is 
against industry practice. The decision will result 
ir. •&DOre prolonged and complicated• contract 
neqotiations, according to R.J. Palenski, general 
cvunsel • .\DAPSO. (Extracted from Computerworld. 
12 June 1989) 

California acts on privacy protection 

California is considering radical laws 
protectinq the individual aqainst rowerful 
information technoloqies that could become models 
for siailar leqisl.ttion in the rest of the 
United States and other countries. 

Hore than a dozen bills are beinq deb.sted which 
aim to increase individual privacy, prevent the 
illegal collection and dist~ibution of personal 
inforaation, stop the sendinq of junk mail via faA 
or electronic mail, and requldte organizations th.st 
collect inform.it ion on individuals. 

Bill AES)') would designate personal inform.itl•Jll 
as an individu.tl ~rop.,rty riqht. It would scv.,rcly 
limit the collection of personal data by 
orqanizations and the distribution of that ddt~ aver 
computer networks. 

It would di so set rules for the orq.tniZdt ion~ 
involv.,.:I in such colle..:ti,,ns dnd give indiv1d11.1l~ 

the r iqht lo ~cc ''"' intvrm .. 1t ion dhout them in ci,tt ' 

b.JSCS ~ 

,\h•>tht-•r b1l! i·ropc•:iC:'.i ttH• ··rt.•.stifJH •.>t .t ·!1r 1 

ti.t=..c .,( P'-"•>tdt.• wh·.J d._) n ... t w.1nt un~ •. )1 ic"llt:"·t 51L ,;,'­

f.'d 11:; r r om 't;' l ert1,lf kt•' \'f::;.. 

Pill 'J/r, """'d·! Jl"I' ~th: tr.11lJm1J:a1vn \)r 1u11 ... 
m.11 l t ~·! i1t!<>pl ,_ .. :.. L1"e::. .u;.t t.•l t..•1·t rorn1· m" 1 l b• •A•':~. 

'rht• r ._. .1 r ,. '~ :... 1 :;,, .. ,, •• _. r .1 l b 1 11 :. it,.,, I ~ n•J w l' t; 

, .,mputcr :>t.···ur ~~.,· i:.:..ut.·:~ in the w(1ke (Jr w~·!•·:..pr• .1 t 

p11til 1·:it·; .th·HJt , ,1mput ... r v11u~t.·:.. Jnd 1·1;m51utt.•1 • r i1t1r·, 



L\~m.;.;ut -="? '-.: t::-. .:. I:J ~ :i •·.Ji.; lJ t ... ~ : ~qu; r ._.,__: t, 

r.e-~tst.e-r with th ..... Just i... .. -'-" !)~;:..trtm~r..t .u1j th!S c"vl;l.! 

le.t~ tv th~ir ...i'-6p,:~:t.itiv:-:.. ($ .... :t.a ..... ·.:: ~-~:·~i"!~!_I·J• 

" ~ .. :; l9tl9) 

~;~!~!.~ ~t_~t_':·~ ;__~~~~;__~~ ll~.;_:!~'l.:~ ... :.-..~: ~: ...:-!·_· 

~-:!!~~~!!~ ~~:!.~ 

Svttw .. u~ pir..tt~S .. t..::vs:i th~ w__.:lj .:: ... · t..:.·it.-: 

t tr~ trvm ntt!'w U:tited St.tt~s Gvvcrn;n,._-:1t ~,._.~~:; :.!:: :...._·:: 
vhi1...·h is .:slsv t:•pc-'--·t,._-J to L~::~! it r ... ·::!.t.__..,! ;..: ~1! J !.•t!" . .i:: ~ 

Europ~.tn sot twjrc- p:vdu.._·cr.:.:. 

five J~v~lupi.n~ ~vuntr •~:s t.h:~ tht.· ~~rt.· .. ~: ._: 
trade sanctions under the new Tr.l,1..- .Hi-! 

-~~titiveness Act it the:; d.:i n.:>t t.!k..- :.:.:1•$ t-.· 
;>rotect softw.lre c.:ipyright in the n.,:at s:;; ""->::ths. 

Italy. one ot the top :'..:iur industt i.tl 11.t: i-.:r::; 

1n Europe, has also been singled out tor spe..::al 
.It tent ion and only escaped being put on the ?' i.:>: it;; 
list because of its positive response t.:> rec..-~t 

legal action against Italian companies bz the 
Jnited States Business Software Asso.:iation. 

The association says softwar.: pira..:1 in Ital;· 
is costing software firas SSOO million a year. 

Italy is instead bein~ put on a list ot 
·o countries vhiclt wil! be apprcached b1· tn" 
Jnited States Covern~ent for talks on intelle..:tual 
roperty protection. 

This list also includes Europ~an C.;r. • .:.;::it1· 
ountries Spain. Portu9al and Greece. 

The five countries on the priority list a~e 
aiwan, China, Brazil. Mexico and Th~iland. These 

.re costing United S~ates firms around S700 million 
year in piracy of !'oftware. films. musi.c and 

.JOks. with China the worst offender at 
.418 •illion. (Source: Computer Weekly. 

June 1989) 

European Com111unity copyright move under tire 

United KingdOlll software houses are up in arms 
!X>Ut a clause slipped into the dratt directive on 
)pyri9ht frOlll the European COA¥11ission which 
~reatens to cripple smaller suppliers. 

The clause. which was added without 
)nsultation with ~nited Kingdom representatives. 
:ates that when software is cOCNllissioned under 
>ntract the supplier's client has aut0111atic rights 
• own,.rship. 

This directly cc.ntradicts th.: ..:urrent 
•ited Kingdom l.W on copyright, which assures thdt 
1nership of soft~are rests with the author except 
1 special cases where companies agree special terms 
th their clients. 

The Department of Trade .snd lnJustry ~ .. ys it 

11 push the United Kingdom ca:;" in Europe. 
ource: Computing. 8 June !?8?) 

X. Rl!CIOtl' l'Ulll.WATION:; 

lJ~.~lt:~1 U.ltl1)1\~ IT1.l;l,l•Jt'T::. "•?' .1I1· ' ot; ~ : • ; 

1~1dt.> lntorm.tt iun" nn pot.~r.t ;..d :.,>11: .. ;lr ~'·l 
,pd1Ht:'~ i>"ct ... c<1 in tht• 11~;A. m.1·,· t_,. in'••:.•:.~···! ii. 

'-t·~ t'u~.inr·~:a. .tir•···~ IIjo' nt 11:; pr1•.'.t!•· .tr.! p11t.:; 
·pdnl<'~ l?A?. O•Jer ')0 per .. ·enf of ft:•.' 
,ro:.<1r.-.. ttely "J0,0011 bu:.1ri•.-:...:;t•;, 11·~r,·! •r~ t~.t· 

·-···t .. :·1 ,.1re priv.1tt· ··<~mp.1n1•·:. ·•h1··h !., ,,.,t :,·· .. ·,•,1! 

tt~~ir : in-t:k-i..il :st.ttus tv the- put.Jl i'-·· ct.n~ tht:> 
pt,;bli:sht. ... I:i. GJl..: Rii"'Se.lci..:-h In~.,, bu.ast th.ii:. 

1ut.__ . .c:i._st 10:: Vrl ~.i ..... ·t-; '--":.Jm.P..tUJ h.."!'S ~t:'I\ :.n..!1-.:1Jl.6...1t ij" 

·:~ri:i~ .. 

£ntr 1 ..... :i ;rh .. ·iuJ~: ~vmp..tn;· fldrllc!. dd..Jrc-:.s,, t.:h1c! 
..... x~·~Ut l 'lte ut" t i ...... ~r,, s.t lc-s vol unt!'. n ... aber ot 
... ·:tti>lvj"e-~~ • ..tnJ vth~t dc-t.sils. The three \."Ulum~s 
whi..:h 111Jk"' up the Oire..:tory are available as a st1t. 
:.:.~ SUS ll4'>. A:.y two volumes .ue available at .s 
;•: i.:..- or S<JS 7-t~. while Volu-s l and 2 c.:ist 
:;r;:; l9~ • .snd Volume l SUS 595. For further det.tils. 
f.Jl~.Js~ cunt.tel: Gdle Research Int.: •• Book Tuver,, 
~.:pt. 77748, Detroit, MI 48277-0748. (Source: 
ACCIS ~ewsletter. May 1989) 

Th~ influen..:e of optical disc media on the 
~istribution, p.sckaqinq and st~raqe of information 

A research report prepared for the European 
Association of Information Services (EUSIOIC) by The 
Intor-.stion Partnership in association with CIHTECH. 
the UK National Centre to• Information Media and 
Technology. looks at the influence of optical disc 
media. in particular Compact Oise, Read-Only He1DOry 
(CD-ROH) and Write Once. Read Many (WORM) discs, on 
the distribution. packag~n9 and storage of 
informal ion. 

The two-year EUSIDIC project. of Which this is 
the final report. was started at a time when the key 
optical disc mediu• appeared to be CO-ROH, but as 
the project progressed it beca-e evident that. while 
read-only discs would have a 11c1jor influence on the 
way in which infor11c1tion would be packaged and 
distributed. they would have little impact on 
storage and archive applications. In the second 
half of the project, therefore, considerable effort 
was devoted to an investi9ation of the potential of 
liORM discs . 

To EUSIDIC mesaber organizati~ns, the study is 
available for SOO pounds ~terling; otherwise the 
price is 1750. Additiona1 cop' 'S will be eade 
available for 1150. Further details are available 
frOlll: EUSIDIC. 9a High Street, Calne, Wilts .• 
UK SNll OBS. (TP +4C 2C9/81C SBC; 
FAX +4C 249/813 656). (Source: ACCIS Newsletter. 
Hay 1989) 

New directions in telecommunications policy 

Communications policy has been a fertile arena 
for testing theories of re9ulation, subsidy and 
incentives, free speech. political participation and 
the public interest. The capacities of new 
co111111unications technology have chan9ed markedly 
since much ot the governing legislation in the 
co111111unications field was written. Such chan9e is 
likely to continue, with considerable impact on 
specific communications sectors and in 
communications policy. 

A two-voluaie set ot essays entitled ~ 
~!£~~t1ons in telecommunic~tions policv will be 
puhlished in June 1989 by the Duke University Press. 
as~ review of teleco111111uni~dt1ons policy in 
tr.1ns111on. They .lndl/se p•.bl1c policy 1;c.-.t>lems ()f 
•·· .r •. ·,_..pt, ::;c.-.)p1• dno.1 ju<iqemt!'nt l n c:ommunicdl ion:; 
;, ... 1~,··;, problem:; ir1 spec1f11." mc.ji.i industr1c::;, ,sn.t 
-.,1•1t·r 5>11bl i·· p<-,l11·•1 con.:crn~ 1ntl"rsec:tin9 w1rh 
,",1;f .. "T',ij,flli:.1t ldJ.::::. .. 

f>:.t1tt•·l b·; PJul.1 H. UcWt>L"f•j, the rir::;.t volume in 

th'-• :;,_., },>o)k::; .It ~c-~1~l ,1' ory [>< .: 11·y: ~~!.~I.)t~~_>~l .1n._t 
m1:.·. m.•.ILt. Tht! :.c•·-,nd <it.•.tl~ with ~~~<!~~.=~'-~?~ 
p·1l 1'"'i ,,n._1 ·~··1)w)m1·· l)o!)! 1··'1· l•r 1.~c~ .lre a~ f\..,l l,>w::.: 
{h.1r.jr,.1,·k) ~t·t: so::; 9'J.'.O; ·~·rlume Ono~ SU:i ~O; 
•; l 111n•• Twi,: $11:; ">I); ( ~ •• ,( f b.1• I() ~el : SU:; j 7. SO; 



\•\,.llUl!'l .... U!lt.": ~:::; !'j_·•~; ;,-,.:,.~ .. - T\i.-: $:;~ l·,_l•). 

!-·vr 111tv!~tl'-H! .1:i..i ,_ .. r.j._-::; "--..._1 :~:.-1 ... :t: i.iu'-.c :fn1· .. · .. ·.t:;1t1· 
i.Jr~ss. b091 Cvl ~-=--1._ .. $t.H. 10n. Du:h..i~. ?l..Jrth .._-..![di 1::.t 

~110~. U$A. (T~ •t 9li b~~ ~:!t; ~X ~U~ti~i). 

( S'-)ur ..._-,:: ~~:"t" "'_? ~~~~~ 1 ~~ ~ ~ r • M .. ty l '*~ ·•) 

A r€-p..>rt putd i:a.h~.J bz· -rt-:..._- :nt·-·=~-tt h:.n N ... ·t•~·:k. 
$J;n t"r,tn..:is .... ·\l. ~..tlit .• rr ... lo.._11.:t:> th.tt $:J!'!J.'t.• tn.._\l;t!~ 

pJck..1:9ie-s will in .... ·r~.isc tr\'ldl I 1 .':: (:it>":- •'t.•nt p: th._ .. 
wortd~wiJ~ m...t.rk._ .. :. in li88 t"-' -:: . i pt.."": c~·11t in l')·~J_ 

This represents d CU<nf>Vund .tnnc..tl ':l''°""th r.st~· 1~·;.;;;q 

of 36. ~ p..r ..:ent. The r ._.pvrt - tit ; .-d -1,'_L!; I 
Packaqes -"\d Pee K.11 ket s" - .t l SJ pr.-. .i 1~-t s t iut u:; 1 t 

shipments of throu9h-hole p.tc~.t':l ... ~ ""'!l ... xh1b1t .t 
CACR of -1.~ per cent within tn" s.tir-0! time tr.1_.. 

In 1988 the world-w:d._. m.trk"t .01 pl.1ct1c 
packa9es was S3,468.2 million .ind is eAp ... ct ... d tu 
grow to $2,&49.4 million in 1,91 due to decreases in 
the costs of packa9es. The report says that the 
average sellin9 price ot all plastic packa9es will 
decrease from 13 cents to 6 cents. 

The ceramic packa9e market will 9r0w trvm 
$5.324.2 million in 1988 to $14,569.~ in 1991. The 
average sellin9 price of cerami•: packages is 
expected to gro~ f•v2 $1.32 in 19ae tc $2.la in 
1993. The ~eport also forecasts that th-~ shipmen~ 

of packa9es containin9 over 100 pins will increJse 
from 0.4 per cent of total packJ9es in 1988 tv 
1.8 per cent in 1993. (Reprinted with permission 
from Semiconductor International Haaazine, 
June 1989. Copyri9ht 1989 by Cahners ~ublishin9 
Co., Des Plaines, Il. USA) 

CDS surveys nest control data bases 

Internationdl Developcaent Services h .. ts t..:drricd 
ou,; a sur·rey in collaboration "ith the UK b.tst?d 
specialist consultancy coaapany, Vitdl Inf0r:11.1tivn 
Li•ited, on crop protection data bases and their 
accessibility. Fundin9 for the data bases 5urvey 
came priaarily from FAO and CTA, the Technical 
Centre for A9ricultural and Rur.il Co-vperat ion. 

They found that the fi~ld is dominated by a 
few, large, online, life scien..:e, aqricultural or 
pesticide infor111ation data bases. There are 111.•ny 
lists of pests and crops usually generated and held 
in personal computer files. With few exceptions, 
direct access to these smaller data bsses is 
difficult tor outsiders. Access to data bases by 
researchers and information scientists in the 
developin9 world is difficult, despite the fact th~t 

at least a quarter of the datJ b.tses su<veyed 
contain material 111.tinly from thv;;" ,u,;Js. 

Several software pJcka9es t0< "ex~erl" u< 
"kr.owled9e" systems for crop prvt.,..:t1011 ""'st but 
developaients are at an early std9"· These syst,;ms 
tJke the inquirer step by st"p thrvuqh, say, d pest 
identification exercise. When tho:y t.. ... com._. oiVdl lal.>le 
tj,}ey will l>e importdnt dl.t<Jno:.t 11· tv·ll:; ti>r 

extension St!rvi•:t.-:>, C1",,r tr.1iru.-:::: .t: •. ! :lt'::it.•.sr.·h,·r:... 

,·,,,,, ,ir')tt..••'t i,,11 .tn·l 1·11· •.• ,; .. ~ •.. ~ .d L'' .1 t .• , •••.• 

tt\ldli.tt•lt! ~·> 1Ulj'•ilil.'; 

lJ,tlcl l1.1:.,•"• .tV.tllddt• .. ; .. 1 ~ 

tJrcHJpJ; 

If~• .111°t •I•.-.;,· r um • .-nt :., 11.r • 

:;, 1( I W,1 ff' ·,,•II I•.,, • .t V ,I' i I~ 

. ' ••. ,i u _,., 

1"tl:.; :.t ... ·nt :.~ : .. • .. 1 ~-. ..!•Jr i .... ·ultcr.tl J .. lt.l l1.t:;1t..·~ • .._,! 

._t:1,·h ~ti :'-•l.tlt..·,! t.• rit..·:it t"-·:..j._•s .in..J th~•:.r US'-"- A 

tur th._·: _: a...-rt.· ;t...•rlit..•.t.!l .J..i:...t b..tst. .. S but wt th J u: .·tu: 

,-r.1p •.• v:-·,:t tor: ._-untt. .. r..:. \.H.h~rs cvv~r.:J P'-":i-t .tn.J 
..... .t ... •(1 l t:>t :;. tJU..l:.tnt in~ .Jn,:! ~·p~rt SJ'St~m.s ur '-·r,)p 
r!l..)n .. t•Jit..•rftit.. .. nt pr._•,;:: .tm:; _ 

1-'c:;t .. _-,J~·s .u~· •t..·! l s~rv~J by d.it.J: C.is-::> jrhi 

th~· 111.11~)• itir ar ... av.ttlab!._. to the pub! ic vnl in ... _ 
h,lth UJt lt)Ud.l .u1...! rt. .. !.Jl'Jn'11 d.it..t b..tses d.CC v~l l 
d,·v.•lup._..:!, indi..:.it ir.9 the ;evel of interest .iinvn9 
~-...-rL·i_,l cvoap.inies, 1"9islators and the 9eneral 
publ!L-_ 

"""t .111.J cr.>p I ists are less accessible. Host 
h.1v ... be"'' developed by organizations and uni11ersity 
d ... pJrtm...nts for their ovn purposes. And no 
quarant;o~ information is available, thou9h FAO i~ 

d"velop1nq a data b3se which may change that. 

There are no obvious gaps in the covera9e of 
the literature on crop protection. But 
acc~ssibiiity is a barrier, particularly !or 
developing countries. Few of the crop protection 
data ~ses surveyed can be described as user 
friendly, says CDS. But it is optiaistic that more 
in-house systems will become accessible. However, 
authors are ambivalent about allowing access to 
informaticn until there is a better relationship 
between the sellin9 price of Online services and 
printed copies of directories and other publications. 

Draft copies of the re;;iort, entitled A Survey 
of Elect:onic Databases in Crop Protection, were 
incl~ded in the inforaation pack of all delegates at 
the International Crop Protection Inforaation 
workshop. The final version of the report is to be 
included in the proceedings. 

XI • SPm:IAL ARTICLE 

~ct of technological change on software 
developaient: implications for the LDCs and NICs 
by Dr. Robr.rt Schware• - April 1989 

l. Int 1 oduct ion 

The world-wide computer industry has been 
characterized since its inception by continuous 
innovation, improvement and rapid change. These 
developcaents hdve resulted in the growing i•~~rtance 
of software - the pr~9rams that run computer~ and 
allow them to coaUDunicate with each other through 
data networks. Developing (LDCs) and newly 
indu~tci.ilizin9 ccuntries (NICs) seeking a share in 
the bur9eo~in~ global information industry are 
prOA10ting the developaien· of their software 
industries throu9h a variety of policy and 
institutional me.isures. At the same time, a 9rowinq 
number of US .ind Western European software firms and 
non·softwdre firms (such as aircraft and financial 
service providers) ~re beginnin9 to develop software 
overseas, often !or forP.i9n as well as d0111estic 
mdrkets. 

flt. l~•)t.,·: ! ~~··hw.1tc 1:,,. d ~cu1or Infl>rm.1t iun 

T•.•1"hH••l•HI'/ ::pt..·• l •~~~l in lht.• World Uctnk"s Dt.11 p.1rlmt.•nl 
o>t lnf<>1m.at ldn, ":°•···hn°d11•J'i .tn•I f-',tcil it ie~. 
~Alo tt :;r r••f't, rt.ft,, w.1:.h111"J'dn 11 £).t~. 20411 u:;A.. 
Th•• ~di l•I li.11ii< ·l ·•. :, l\•Jl ,,,.,,•pt ft~:;pcH\~lhi 1 ily fc)f 

th•• v1t•w·, •''P'' ... 1 h .. r,•ln, wh11·h rtrl" those of tht• 
.tut h· .r u1.1 .h• ... ~ .~ n• ,f t • ._ •• 1t tr 1t,ut e'S to l he Wnr 11..t 

it.tnk '" ,,, 1r· .. 1r:111.1t,.,t ''''l·•n1zttt i,,n:;;.. Tht' 
t 111d1n,,.., 11111•1,.r·.·f ,,, 1110:-•• 1n,1 ,·,>111·lusion~ do not 
r1•···•·: •.•. 1raly ,,.,,, •. ,,.11, (1ff1,·1.1l p•Jl11:y of the H.tnk. 



Tht..• .,;[ l,i • t•f .... ::j .. l! t w.u .... lU•JU::it [ z· L$ :>till ·.-~ . .-:. i." 
~ui....·h '1t: ~r..=-:_t_u~~!.~~ :~'~_H:::_~·t!'.ll!. Any .Jsses:i:n~nt ,,..,! tht..· 

vvr lJ. •:.Je s .... •!:w .. Ht..· m..t~kt:t h .. ts tv r~t:· vn ::oi....·.t:1tz·. 

in-.'."-.:-.ns:s:~nt .Jn..i unrc-li..tbl~ d..lt..t.. This l!\..lke:> 
p~oj~~t i·.1rlS ot tuture sottw~re prt..>Ju.:ts ..tnJ scrvii...."t.•:.i 

..tn eA~-..~-!in'-jl"i risk'/ und~rt~king. Nc· .. ·.:rth~l~ss. 

su..:h pro)e..:tions h.t1:<! lJeen l!l..!Je. an-j they r.in':le trvcr. 
$U$ 70 btll10n to $US 180 b1llivn b~; 1990. !. 

F1v~ ~.Jjor torc~s are nvw promuttnq r~pid 
ch.inges in the world-wide sot tw.tre inJust ry: ( .t) ·' 

pruducti1:ity bvttleneck in pr0gramming, with 
sottw.:ire and sottware-rel.:ited suppvrt a..:t i\/tt :rs n0w 
.iccounting tor the overwhelmiag percentage ot total 
system costs; (b) the global battle for operating 
system standard~; (c) the 111Vve away from single 
vendor solutions as the typical way toe 
organizations to meet their infor111ation sys~~ms 
needs towards custOCllized, integrated, multi-vendor 
hardware and software solutions; (d) the increas i "'J 
empha•is on software production and sales by 
hardware vendors, leading to increasing 
concentration by large- and medium-sized firms; anJ 
at the same time (e) an expansion and f•.:igmentation 
of the industry resulting in a large number of 
:ndependent software vendors. 

Technology, define~ brradly as proced~r.tl 
aiethods, organiz~tional me.des and technological 
knowledge used to trar.sform inputs into outputs, is 
becoming an increasil:-;i.y l.:'portant element in 
international competiti•:eness for software firms. 
This paper examines the impc.rtance of organization 
and 111anagement of the software production process 
for firas. It reviews some new software m.:inagement 
practices being introduced by firms to control cost~ 
and improve the quality of both the final products 
and the process of developing software. Some new 
technologies that will affect the entire software 
production process and that will require a 
reorientation in thinking about investment and 
technological options are also examined. 

2. Software development m.:inagement 

Software firms in developing countries and NICs 
alik~ are still struggling with inappropriate tools 
and methods in the software development process. 
This problem is due to: (a) lack of experience; 
(b) lack of knowledge or discipline; (c) 1ifficulty 
of measuring the develc.:'ment effort accuratel7; 
(d) implementation of designs whose poor quality 
does not surface until the finished product is 
either tested or installed for operation; and 
(e) high life-cycle costs cesulting from a system 
that was not desig~ed for reusability or 
111aintainabil~y. Without established process 
methods and techniques, firms often solve the same 
problems over and over again. The average large 
software project continues to cost twice as much as 
its initial budget and is completed a year or more 
behind schedule; approxim.:itely 25 per cent ot such 
projects are never completed and the remaining 
75 per cent require inordinate amounts of 
m.:iintenance. 

A ir ... t )or pr \.:m 1 se 1 n :#Oft w<1 re Jt?vt.• l ·1pmcnt 
m.llld•lt:IT•<'nt is th.it tht: qudl ity c,r d ~Jlt:•:e ,,f 
5uttwLsr~ ':; 'J'.Jvcrn._.d Lirqcly l>/ the 1Jl»tl 1ty q[ th•_• 
procc:..s. \J::ic,t to dev~l1)p dn1i mJ1ntd1n :.t. In J 

"m,tlUr'f!• pr<.>1:c.:.;:;;. tht! mt...'lhu•J;;, lt:'1'.hn1qut.-•:.i ,u1°i 
techn, .... ~,,J·JY drc u~c·i et tci:t ivcl y .1n1J pr.,.!u1·•· 

::._.,_. :;,·hw,·re (l'lHr;) f,,, :-.1.mt· ,,: th,. 

1mpl 1c·-st ton:; o( b.s:;in•J pql 11·y •!t•i:l:.l•1r1~ on 

nVt:r l't", ;it 1mi:;t i.· m,1rkct pr<>J•···t 1·•ri: •. 

Et..·.t::>·):\.1t·l'i .... ·dnSi:it~r~t tt::iults. Imt_Jtuv~m~nts iu 
..;u.tl ~ti· J~~...! produ..:t ivit;· o..:\..'."ut i:t p.lrt from 
.. 1ut·A!>.-tt!0n. Hut in .ln irr11n .. 1:ut~ svttwjr~ d~vt:lvpmt.:ut 
i110ct!~S. unpr€'Jictdbl~ r~sults o~cur: torm~l 

t1tq.._·t: .. !art:s. cust est im.lte-s .ind pr .. }j~ct pl.:1ns .ir~ 

l.!•""- l!l<.J; .. tnd lt!c"hnvl .. hJj' is ust?d on .in ~~-h.-,.._· 

t.J.1s is. The prosp.:..:ts tor the NICs in softw.ire 
... ie\o"t?-lvt·m~n:. wil! .Jt.!pt..~zld increasingly on th~ 

pr0.:.:sst's c.irricJ out in th" sottware life cy..:le. 

The::...- is t..'".._u1:;i..:it!r..tblt! middle ground b~tw~en 
tru:sc twv crg..lni:at ion.al e:a:trem.~s- An ~~eal 

a:..ttur ity rn....>Jel ( illust<dted in tigure l) by which 
rirms dnd organizations can judge the effectiveness 
or their software development process has five 
m.iturity levels: (l) initial, (2) repeatable, 
(3) J..tined, (4) manaqed, and (5) optimized._!/ 

OPTIMIZED 

MANAGED 

I- DEl'1NED 

REPEATABLE 

INITIAL 

Figure l. Software Maturity Hodel 

The initial process level. A firm has 
ill-defined procedures and controls. Typically, it 
operates without project controls and does not 
integrate tools and techniques with the process. 
Coding and testing are dominant activities. 
Established procedures, if they exist, are usually 
abandoned in a crisis. 

The ..!_!'~atable process level. A firm has 
established basic project controls, such as project 
scheduling, coding standards, product assurance and 
chdnge control. Mech.:inisms are in place for 
ensuring that the design team understands each 
software requirement. Statistics may be gathered on 
software code and test errors. The strength of the 
firm may also stem from it~ prior eKperience at 
doin<J simildr work, but it may face major risks when 
prc5t:nted with 1ww challenges. 

Th...- ·1~·: ir11~·_t pr~~'.:"~~~ !~:{~~- Standards dnd 
m._·t h·->d~ t,,r t •..>,:tud•::.tl c1nd manaql."r.\ent act iv it ie::; 
r .... pi~rt.•·1 f.;r :.1;ttw,1re dcvit.•lot>mcnt dre esldbli5ht!d dl 

rh.:. ;..,.~_.,.:. 'Tht::it." :;pcc1f1,_·,tll;· include desi<Jn dnJ 

,· ... t •. · r•·'.'lt.-·•:.., tr.11ninq tH(J(Jrdnttnt..·~ dnd incred:::»t!J 
··f•Jti.1.:.,1 i .i.11 f,J~·u:; ,,,, ::.•1tti..tctrt! ""..'fl<Jint!t."firHJ• 
lll' 11; 1111·1 m•· t:,~u 1n·J ::.51c·:1f i.; t<t:'.l.-.~ in the prcu.:c5::.. 

:;. rtu~ 101 ..... ~~ \lnf le~ rt_.m.11n .-tb'>Hl tht? Vdlue o! tht: 
rf.,_•.1 •.• r•·rt .. ·:1' :... t h1.• t,.::.t ·>I~·:~ t~' u:'"'.'.' ctnd the 
.q11•1·.; 111'•-' re:;(1·11IJC l·1 'c'Jic_,:,. 



Th~_!!:_-:!_!_!·~~ E!'.2~~~~ _!__~Vtf~- A tir:rn typ1~ .. tll}" 
h.lS a minimum s~t ut pruccss me.J.:iuremcnts tur ~aLh 
stage in th~ so[tw.lrc lit~ 1...·1·1...-ttJ, .J.ri...1 it c .. 1nduL·ts 

extensive an.ilys"s 0t the Jat.t qatheteJ Juring 
reviews a?1d t~sts. Aut0m.1t~J tJols arid te~h1til1u~s 

are use..J in~r~.isin'}l;,· t1...) ,_-,)nt ?1.._1l ..Jn·J m..ln .. tqt: the 
develvpment pr0c.,ss • .is w"t t .1s lv suppurt d.Ha 
colle~tion and analysis. 

Th~ opt imizcd _n!o•_"e~~.l~~-2.·~. F! r:ms ..it this 
level have a..:hieved " high d"<J'"'' ut L"untrul over 
their process. h.ive .iutom.ited J,H.i g.ither ing and 
typically have a method tor improving .ind optimi::ing 
thesr operations. This includes identifying and 
replacing obsolete technulogies. more sophisticated 
anal~sis of the error and cost data and the 
introduction of error cause analysis and prevention 
studies. l/ 

Some firms and organiz.itiuns. particularly in 
the United States, are beginning to use the maturity 
model to assess their software development process 
and software management. The importance of such 
assessments is to indicate the maturity and 
technological levels at which a firm is operating. 
More importantly, it may i.1dic.ile the strong and 
weak areas of a firm's software development 
capabilities, thus ideat ifying immediate improvement 
priorities, interim improve~ent goals and progress 
me:isures. 

One implication of the maturity process model 
for soft-are producers in developing countries and 
NICs is clear: technology and managing the process 
of engineering tangible products will become 
increasingly important. An understanding of the 
maturity model and how it might be of practical 
benefit should be a clear research priority for 
software firms and for various government sponsored 
research programmes. 

2.1 Software assessment standards 

Standards for softw.ire engineering will take a 
long time to develop. But with the rapid 
technological change and increasing competitiveness 
characteristic of the software industry, government 
agencies and other large purchasers of software are 
using new techniques to evaluate contractors' 
abilities to develop software according to "modern• 
software engineering methods. Corporations, also 
mostly in the United States, are using the new 
evaluation techniques to assess their own ability to 
create •critical" projects and to assess their 
overall competitiveness. One methodology, developed 
by the Software Engineering Institute of Carnegie­
Mellon University for the US Air Fore~. examines a 
contractor's capdbilities in: (d) organization and 
resource management, including software engineering 
training and the adequacy of support facilities; 
(b) software engineering process dnd mJnagement, 
which includes the scope and use of conventions, 
formats, procedures and documentation during the 
various software development ph.ises, software 
~uality control and data m.in.igenicnt; and (c) the 
tools and technolo9ics a contra•:tur may u:.;e in the 
software engineering 1>ro~cs5. 

Since thl:.i nt_ • .,. melh1J,i•Jl•1•1'i ti J~ bc•~ortu .. > <>nly 0fll." 

dddiliondl J1dlt of the Lriterid fvI IHOt:urcment, it 
is unlik~ly lhrtt ll wi 11 c:rer1ll' rt &dd11..:<1l 1:hcUHJe 1n 

the conttdctor~ who dre Jelt!•:lt•d tor J<>ffwt1re 

development projt.•.-:ta. But th•· ••'.',tlu.tt 1011:,; wi 11 
prohJbly lcdd m.1 jor J<)( l Wdf t• ,·,1mp.tni·~~ tq m,111,11Jt' 

the l r svt ta.ire Jc'tcl,)pm~nt prut:~s:::: mvr~ close~ 'i.. An 
aw.ireness of softw.He producers of thes"' ev.iluat :un 
meth-...,,julO':}ies is impurt.int tu tuture softwar"' 
development. 

H..tisin':J svme ut th~ questions presented in 
various methoJolu-Jie,; :Y 111.1~· improv"' the softw.He 
development prucess in sottware t irms and tu some 
degree enh.ince ti.eir competitiveness in 
international export mJrkets. These methodoloqi"s 
are usualiy c0n.:.:rneJ with stand.irds and practices 
ot software firms in the following areas: 

Organization and resource management, 
including quality assurance, process 
management, configuration control and the 
quality and quantity of resources; 

Software engineering process and its 
management, including the scope, depth and 
completeness of the process and how it is 
measured, managed and improved; and 

Tools and technologies used in the software 
engineering process, e.g., computer tools to 
measure test coverage, to analyse 
cross-references between modules and to 
design and debug code. 

2.2 Software metrics 

The state of software metrics, or measurement, 
is still somewhat immature and imprecisely defined. 
None the less, measuring software and software 
development can lead to substantial benefits for 
reasonable costs. Short-term productivity 
improvements, as well as the establishment of a 
coaunon development environment, have been reported 
by companies that use software metrics. To many 
project managers in ~oftware companies, software 
metrics are a means for more accurate estimation of 
project milestones, as well as a useful mechanism 
for monitoring progress. ~/ 

Basically, software metrics are a way of 
measuring the various attributes of the software 
development process. Attributes include the size of 
a program, its cost, the number of programming 
errors or defects, the level of difficulty or 
complexity of the project and the method of 
communications required between members of a project. 

Figure 2 shows an example of using software 
metrics in software development in what is usually 
an igncred activity: documentation. Documentation 
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is trc4ut..•ntly .. t luw (lt ivr it'z' .1.-t 1•.:1t·: tu ~·J!tw.1re 

d~v~lopm-.?nt. Y-..•t in two stu...i1e:> .. lt IPM .. tu"1 TH~, tht.· 

vv~r..il l qu..il ity 1..Jt sdttw.lrt..• i:.; '-''-'l'z" mu,·h .1 tuu··t ldu 

ot- '1·:•\..'.'ument.J.t iun. As tht..• t t'-}lltt..• :J.U-..J'-Jt..·~t:;. 

2); per cent ot .lll :.;uttw..trt..· ... h.•tc ... ·t:... in the tw., 

stu'1icj were in d\.,.h.:um__.nt..tt i0n lit.•l ivt..•tt..•,i td 

custumt:rs. ~-' 

H..iny to0!::; ..ir.• ..iv..1il..ible :;0me in th" puLli.· 
dumJin - to d:>si-:.t in col lt_.ct inq ..tnd CA.Jmininy 
me..i:;ur..ible r.,:;uL:; dut inq the v..ir iou:; develoµm.,nt 
stages. An e..irlier iss•Je of the Hic_!:oelec~"k:> 
Monitor (number 24, 1987/IV) describes some of th" 
available public domdin software. For example, th" 
US National Aeron.iutics and Sp.ice Administration 
(NASA'. offer:; more than 1,100 computer programs 
throu.,n its Computer Software Management and 
Inforllldtion Center (COSMIC). A program ca11.,d 
SOFTCOST estimates software size, implementation 
productivity, recommended staff level, probable 
location, amount of computer resources required and 
amount and cost of software documentation. SOFTCOST 
is designed to provide project managers with a 
comparisor. between their expectations of a project':; 
development and industry-based s~atistical 
expectations of that project. The software metr i<:s 
data provides an additional basis for budgeting time 
and effort to a project. 

A complete integrated set of tools does not 
exist. Figure 3 illustrates what Hewlett-Packard 
considers an ideal software developm.:nt environment, 
which ~s reinforced by tools and metrics. The 
central data base pro~ides a common control 
mechanism for all important parts of a project. Jj 

"Successful" integration of collection and use 
of software metrics into the software development 
process is the main objective of firms using such 
tools. The time factor involved in learning tools 
and incorporating them into the entire development 

pruc"t.•:.;:., hj:_; b1...•t.•n th~· prim.try ub:.;.t .. h.:lt.: V[ tht.:l r 

implt:rnt..•Ul..tl tun. Fvr t:XJmplt.•. the histUti' vr tht..• 

ih .. •wlt."tt 11.t.-k..J.td :~dttW.Ht..' H'-•tti\.'S Cutirh_·ii :;thl\oi:.> th.tt 

it tUtJPi. t1...Hl·..jhly thrt..•t..• )"C.1r:i .Jt collt..•\...·tiri.; ..tth.:i 

..tn..tlj'$111•J '--1.tt.J u:;tu•j :..;,_)ftw..Jrt-• mt..•lr i._ _ _-s, Lt..•!urt..• tht-·r...­

Wt.•[t: :sat t i..·~t.'nt d..tl..t .. 1v .. ti!..it)lt.• tu ::::how mt..·,t5ur.tLlt..• 

trends f,H lht..• t.•r•tirc vtCJ.tni=.ttion. ~ 

~t..·· .. ·t..·r.tl "z't..",1r :..> .tt.Jv,, .tn ct rvr in the clViuni~·:; 

:.>ut tw .. uc tu: tht..' F !L j...-t t iqhler instructed the 
pl..tnt..• ll) t lip up:.;idt..• •Jowu whenever it crossed the 
cqu.ttur. lu :;-..•p..!tJ:le incidents, sc.ttwd.re •bugs• 

h.1ve L""" ''-'"l'V":.ibl._, tor the de.ith:; of palients 
when ,u1 irr.1di ... 1tivn unit tor cancer therapy 
<l""er.it..,J • i11.1ppr0µr iate" doses. Hore recently 
(1988), Ameti.:dn Airlines lost an estimated 
SUS ')0 million in ticket revenues because its 
p.is:;..,nyer r._,~etv.ition sy:;tem indicated that aircraft 
h.id sold out 0f discount fares when such seats were, 
in tact, still ..1v.iilable. The list goes on and on. 

Like m.iny fields in their early stages, 
:;uftw.He en~..:._,r ing h.is hold .ind continues to have 
!l~ ~~~£~~f ~i~~~l.e!~· Host assessments of 
projects wit11 large, er itical and complex software 
sys~e~s thdt "failed", particularly in banking, 3ir 
traffic control, nuclear reactors, chemical plants, 
m._,di·~..11 t"chnulv<J;' .tnd defence and aerospace 
systems, h3ve indic.ited that software-related 
probl.,ms would h.3ve been avoided or at least 
siqnificJntly rcduc"d if there had been an explicit 
e.Hly 1:oncern with id.,ntifying a1.d resolving 
hiqh-risk elcm..,nts. Frequently, these projects were 
swept along by ..i tide ot optimistic enthusiasm 
during their early (iliases, or by enthusiasm for new 
software c..ip..ibilities. 

Risk m.in"g"m"nt is '"' emerging discipline that 
provides techniques both for risk assessment (risk 
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idcnt1t1L·J.tiv11, . .lllJly~is J.It-.1 pi:1vritiz..itiv11) ..tn.J 
risk Luntrul (risk m..!n..ll.JCmcnt, pl..innin'-l, rcsulutivo 
~u1d m1..,nit0r ino..J}. Tv ..tmcl ivt..ttc th~ pvtent i.ll 
pt0~lems CduseJ by the r~lative unreliability ut 
suftw.uc s;·stem:s, th~ US ..A>vcrnm~nt is inL·rc.isi.1qly 
rc,1u1i: in";! t i:;k mJn .. h.J~m~nt IJlans of suftwdr~ 
cunt r .1.·t'"'r s ( r:· Jr cxdmplc, the i-"'c-d ..... r..tl Avi..it iun 
AJmiuis~rati.rn's AJv . .rnceJ Autvmdtion System anJ th,; 
sottw..tre tur the US Airtor..:e S111.1ll Missile Systt<m). 
Suttw .. nc risk mJnJ;'~~rn~nt is dlso b~iJ!f.:J in::;tituted 
wilhiu U::i i1i...iust1y_ 

T.tble l pro,· ides a list ot risk items in 
su!tw..trc ptuJi::~ts .ind lt!'~hni4ues in the softw~re 
lite cyclt< tnat havt< help~d software projects avoid 
disastt<rs. 9 · lt i~ th.,oretically conceivable that 
a project could face all of these risk5. Some of 
the sottware risk management techniques may appear 
fctmiliar to sottware developers, although they are 
usually applied in an ad hoc fashion. Provisions 
for risk Dldnagement should be made in the planning 

ptu'-..'.'~:i.!:io t..>1· :iu?:l,.Jtc t1i:m:;, pJtllLUlJrly th0:ic 

dt":.>iqning l..:tt'-jC sy:>t~ms •ith J number vt 
inJ~p~nd~ntly mvdifi..tl>lc- subsystems dh1..i intt.•tt.1.·t.·~ 

with 0thcr syst~~s. 

Rt::i~.lr~h •. 111J Jcvclv;,_1r,~ut ctturts •.. s~>t:.w.1:t: 

eJHJineer iny hdvt- [HuduL·t:.J ut'"W m~tth)js th.it st1v-.· 
prvmise fur imprvvin\j pru,?~...t!fl.mc: pt0>..iu._·t iv:t·1· .1:1.: 

suttwdt~ reli..tbility .. As lht! $Ur'tw..itc ic:J.u:.>lI'z" 
qrdJ.ually becomes less iabuur intt...~nsi1,,.·t" »\."t:r lime. 
the <1uality and availability ot skilleci :aw-ir wi>e 
b~cume mur~ im~rtant than l..1l>vur cvsts. Ptc:isutc.:> 

on the quality of suftwdre ldbvur 11'.dtk.,ts will 
incred:>e competition among NICs. ds we-il d:i lh:'twct-n 

NICs and developed countries, for skilleJ l..t~;ur in 

software product ion. But the introduction and 
adoption of these new techniques is difiicult di~ 

expensive, and they are thus adopted bit by bit as 
project budgets allow. 10/ 

Table l. Top ten s~ftware risk items 

H ISK ITl::M RISK MANAGEMENT TECHNIQUES 

I. Personnel shortfdlls 

2 - Unrealistic schedule~ and budgets 

3. Developing the wrong software functions 

4. Developing the vrong user interface 

s. Gold plating 

6. Continuing stream of requirements changes 

7. Shortfalls in externally-furnished coo.ponents 

8. Shortfalls in e~ternally-performed tasks 

'}. kedl-time performance shortfalls 

lO. ~train1n~ computer science Cdpabilities 

'I 

Staffing with top talent; job matching; team 
building; morale building; cross-training; 
prescheduling key people 

Detailed, multi-source cost and schedule 
estimation; design to cost; incremental 
development; software reuse; outside reviews 

Organization analysis; user surveys; prototyping; 
early users' manual 

Prototyping; scenarios; user characterization 
(functionality, style, workload) 

Requirements scrubbing; prototyping; cost-benefit 
analysis; desiqn to cost 

Hiqh change threshold; information hiding; 
incremental development (defer changes to later 
increments) 

Benchmarking; inspections; 
compatibility analysis 

reference checking; 

Refe ence checking; pre-award audits; award-f~e 

contracts; competitive design or prototyping; 
team-building 

Simulation; benchmarking; modelling; 
prototyping; instrumentation; tuning 

Techrical andly5is; cost-benefit dnaly51s; 
prototyping; reference che~king 

10/ UTA (lrl!!~), (>. /1._ 



·~·b~ L-. . .:.n\.·cut iuuJ.: ·w...alcrt.111 • soft! -." lift: 
z· ... ::t.• h..t.:.i be\..·t1 Slit:tl:ht:J, shrunk dHd Ot~~rwis~ 

rr .... j1t1.,J :;incc its inception in the .,arly 1970s. 
':'!.t.• m.t)tH :.il .. hJt.'S Ot SOftW..tre production -
:i{.c.·1! i\.:..ttiun, dt::>ig:n, coding, testinq dnd 
rr .. t~ntt.•P .. lrh ... -t:"' rcm..tin, tJut efforts are under W.JY to 
. 1.to:t .rnJ .tt:tum.>te m.tny aspects of the software lite 
. ;·._-;._,_ l 1 L..;w._,r development and lite cycle costs 
.l:e !,., nq te.ili::eJ throu':Jh better structured and 
..iu...:u'· .... ·11ted suttw.:lr~, program support library 
tJtv.__·c.Jurt!s, di.hJllUst i~ aids, environmental 
::; im~1l..1tvr s, tc.:.lt d.ltJ manaqement systems and 
-'Vi·l i<·.1tic11~ generators. Such tools and techniques 
3U[Jto·Hl different phases of the lite cycle. Some 
tJ0l:; supp0rt th., early phases in the form of 
d-:t0m.Jted dirt<:Jrdm drawing, screer, painting and error 
c'1.,ckinq_ Others give assistance by automating code 
gen" a: ion and documentation. 

·z.,able applications programs can now be 
gene .... ted using a very small number of user-language 
directi,;es, which means that developing software 
with .ipplicdtions generators can be a far mart 
cost-effective pursuit than hiring programmers to 
develop software one instruction al a time. 
App!icdtio~s get.erators are also valuable tor their 
dbility to develop quick prototypes of a desired 
software capability. 

The emergence of applications generators 
01 l"nted around a data base management system and 
report-g.,neration capability has created an 
attrdctive approach for both s•>ftware productivity 
g.lins and for soi:tware customization. Some US and 
European firms using these tools have improved 
productivity by factors of two to as much as 20 
dcross various phases of the software life cycle. ~.11 

The facilities in three different toois - one 
for comple><, real-time computer systems, the others 
for ~usiuess applications ("Auto-G", "Excelerator•, 
and the "Cortex Application Factory") - now in use 
are listed below to illustrate the variety of ways 
in which software automation currently increases the 
productivity of software of ail sizes and types. 

Auto-G, produced by a sr1ll UK company, 
Ad·;dnced System Ar~hitectures (ASA), is so far the 
only non ·American system design tool that has been 
evaluated and supported financially by the US 
Strdtegic Defense Initiative (SDI). 13/ The company 
focuses its operations on hig~ reliability, high 
security real-time computer systems for tele­
communicdtion<, aerospace or defence applications. 

.J 

! 1_1 The ·us Defense Science Board Task Force 
011 5,,ftwa1 e" kepvrt (1967), fo1 example, reconvnends 
th" rem•>VJ! ot "au. remaining dep«ndence on the 
.1,;;ur.,p ions ot the 'wa•erfall' model, and to 
l'lot itut i•mdl ize rdpid prototyping and incremental 
rievt• 1 •JrimL"nt ". A number of -il ter:iat ive software 

• ~t•! 1",'1·l·· rn.,·k·J '..i h .. 1 1Je evul 11t:d over !:ieveral years. 
H ""'-·';1:1, .. tlth1,u,Jh l:'.t1'h (Jf lht.>~e dlterndtive 
qq.r ... 11·ti1··~ 11t·.sl~~ W'lth :...umt: 'Jr the dif1iculties <;f 

•r.1• ..,,,t, .. rflll 1ppr.,,,,·ti, •!'.;,,t.••:1\1lly the fdct thdl lht! 

r·,, .. !f·l ·1·11•:. 111.r .t•lt·qu,1t1•ly rlt1•1te:J::i dUtomdtic 

t·: ;:.1'TJf1li•·11'.q1,tL1!1ti.-:.; .ind "knowlE!d1Jt?·-hr1scd 
·, ,ft1-11r1· .1;.,1·,t,t111·t· 1·,1p.,t11i1t 1e:;", ed{."h hii::i it:; <>W'll 

-,,., .,f ··ti.lli1·1HJt':; .111d difl i~·ultic5 to rc~olvc. 

I.' l~IJ',ll1t•:,:. :;•1ffW.1f1• Ht•l/lt!W (198/), pp. J.9 jl). 

I I 

' ' J-

Autv ~ u~~:i .i torm.tl gr.Jphit..-.li nVt.J:l lun, 1.;, t ... 1 

t.>n..lblt? svttw.lrt:' t:n\jith::t:r!i to builJ a system ... 1:~ .\ 

w0rkstation in stJg~$, tr0m r~quiremer1ts 
sp..:~iti~atiur' to t.:od~ l.J~nte'r..ltivn. Whpn lht..~ dt..>::ii ... Jn 
is complete, the Auto-G toolset provides a coJe 
qecerator that cvnverts detail"d design 
automatically into a :ar i.,ty 0f programmiu.; 
l.l11gu11gcs, in~luding, tor ex'1mple, C dud Aj~·; . 

The t~cilities Auto-G providt!s i11ciud~: 

M-:nu-dr iven, on-sl.;'reen selci:t iou 1...l.f Jt.·::i i ... 1:: 
symbols; 

On-screen editing; 

Full graphic manipulation; 

Hard copy output to low-cost graphics 
plotters; 

Automatic checking of logical consistency ot 
design. 

Excelerator has four basic facilities tor 
automating systems analysis and design tasks: 

Automatic diagranu:iing t0<)l for drawing 
structured diagrams, such as data flow 
diagrams, structure charts, data models and 
control flow diagrdlliS; 

Screen and report painters for prototy(.>ing 
user interfaces; 

Integrated dictionary for storing and 
cross-referencing all systems analysis and 
design information; 

Automatic checking and reporting the 
completeness and consistency of structured 
diagrams. 

The Cortex Application Factory is used by 
systems analysts and progranvners co develop and 
maintain medium-to-large information systems. It is 
used to lead a developer through the steps of 
software development and includes features similar 
to those of the Excelerator, including: 

Screen and report painters for prototyping 
user interfaces; 

A dictionary for storing documentation about 
a system; 

Automatic checking to. completeness and 
consistency of program specitications; 

A code generator capable of automatically 
generating 95 per cent of the program code 
from progrdm specifications; 

Automdtic program documentation generator. 

Once complet•!d, lht.• dppl i<~dlions drc tr,sn~l.,t ... ,i 
Jnlo mdch1ne curh: by •n u11t imizirHJ ,;om(d ler for Ls:..! 
computer run time ,111d rJrcdter m.11.;h111e cff11_·it.:n1_ .. ,. 
Appl icr-tt1on5 devL•lopt.•d wlth rht.> l.~ort•~A Appl i1:.1t i11:1 

fo"ct,•t ory Ccill(JC f r<)m !'.iU1 h t.r ... 1d .111d L11t t t·r 
ctppli':(ltior15 .-1'.:i '.J,tl•.!!.i lr.1(·k.irHJ, order pnlr'i• 
cH'Cullnt in<J, inVt!Jltory ,1r;.f p.t'JffJl l to m11rt.• t•:,11t t!C l• 
dpplicdtio11:;, JIJ1'h ci:'.; reqi~>11.d price trer111 tr.i1·k1ll•J 

for commud,tlt!~ d11d order:'.i f1Jf mrtlerictl:; muntt(>llll·j 

in bulk fibre m,111uf,1.:tnr 1nq pl.tnt::;. f,ppl 1r·,tt 11>11:, 

fdJlfjf.' ill ::;ize fJf>m cl f•!W files, 5Cft?l•Jl~.i .tnrf lt•:i'.'1 

th.in '>0 d.tt .. 1 tJ,tJ•_• fll."ld:. to lh'>~1t! with !;PVt•r,11 



hunJrt:d til~$ Jn.J scrtJens .. un.i th .... >1!~..tnJs ot 
fileds. !__ii The ·~·.i.:tvry" is ill'1str.1ted in 
figure 4. 

t::n~!n~~rt:..:i .. 1ppl ic..tt ions q.:n~r .. 1tors c..tn [Hudu'-~~ 

m.1j0r benet its in produ<:t ivity :rnd e.lse ot 
impl~mcntat ion, l:::i~ and maint~n.Jth:t.1' it .it:cump.Jnic-J 

"'ith ~~>vd~~l_l_~_.lnd provid~_'!_!•expcded problems 
dv_ l_l_<;'.~ o<:<:ur. Quantitative benet its include 
reductions in system life cy<:le costs and rapid 
devel0pment ot prototypes to ensure quick turnaround 
for end user assessment. Amvny the possible 
qualitative benefits are the generation of 
documentation directly from specifications rather 
than program code, rapid iterative prototyping and 
greater control ov~r maintenan.:e. 

A•1tomated software documentation management 
te..:.Hliques are gradually being introduced to 
software engineering to improve the quality of both 
software and documentation. It takes an average of 
th~ee hours to produce a page of software 
documentation. 15/ The cost of on~ employee's 
labour-year in the mid-1980s is approximately 
$US 100,000, so one hour is worth approximately 
$US 50. Thus, a 500-pagc software document that may 
be obsolete by the time it is finished can represent 
a cosc of $US 50,000 to $80,000. Code and 
documentation management syst~ms ar~ particularly 
useful in very large software projects (1110re than 
100,000 lines of code). These systems automate 
routing and distribution of documentation 
cross-referencing and status reporting for code and 
documentation changes. 16/ 

Some tools now link hardware and software 
desig:L For example, an integrated set of tools -
C compiler, optimizer, assembler, linker, simulator 
and debugger - developed by Quantitative Technology 
Corp. allows engineers to evaluate design iterations 
of both hardware and software without waiting for a 
final version of either. A simulation informs the 
hardware team how design changes will affect 
software-execution speed before a prototype is 
built, and software engineers can see how code 
modifications will work on the proposed hardware. 
Such tools n~eratr on mini- and mainframe 
computers. !]_/ 

Automated tools alcnP are not sufficient to 
ensure a prcductive software environment. With no 
coherent methodology, standards and set of controls, 
automated tools sometimes merely help a software 
project "spin its wheels more quickly". They can 
also create an irr~ge of modern methods and high 
technology without substantively increasing 
productivity. 

"Successful" use of automated tools requires a 
fit between the tool and the environment in which it 
~!.!!-~~-~_ed. The selection of tools can be a 
complicated and confusing process. Tools must in 
some ways be similar to what a firm already does and 
knows; they must operate on available hardware and 
.:>perating systems; and they must be supported and 
maintained. Firm~ generally underst.ind dlicl use 
dutom.1lcd touls 011ly gradually over time. 

l·I Pi··.irdi (!')8/), p. J. f."OliTr:x ,·.,rp•Jl<tli•,11, 
138 1'c1~h111,lo•JY (JI ivc, W~llth,tnl, Mi, 021~4, IJ~/\. 

l'>/ ll<>elim (l'JHI), p. '>14. 

11. ' ::; i 11 <J l •: t <HI ( I ') U ·1 ) , p . ~ 4 • 

11/ V•Hlll'J ( l 'l81J). 
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1:~)1h.·lus iur~ ------

/...s nut..:d ~tt.,.__,ve, 1...11.t.• c .. HH10t i~rhJre- the ke;• 

te...:-hnul~gi..:..tl t ft:'11~:is .. u1.i: ch.J:rhJt.. .. S th.it .. tre nvw 
untoldirHJ in :-.>i>ttw.tre ~i~dJuct h)U. I . ..Jrqe svftW.llt: 

t irms, t.1-Spt.·~i..tlly 1.n iAt"Steru Eurvpt..•. J..ip . .tn J.nd the 
UnitcJ St.llt.'":::i, .. irt.~ iu-....·[t>.t!iitl';f their Jeqree ot 
sottw~1re ..-tut1lm.1t 11...Hl .. u~.1 tmp[uvinq their t:ft icit..•th .. -:r 
d.Ut1 pttrf0rm .. 1;i1_·~ Ly Lt:ltt"r suttw .. 't.re rr • .J:nJq~m~nt 

pr .. h .. ·t 1.:es. ·rh.>:;.._~ t i r 1n:.; t n dt..•Vt: lop i nq cuunt r i cs .Jrhi 

newl;· indu:itr i~il i::iuq 1..·uuutr i~s th~il dre Jble l1.."1 
purch..tse, intt!ljr ... 1tc .. tud t:"A[Jl1..)lt suttwdrt.• c-n'liueer llhJ 
tools Wl 11 need ll) lJ~) ,tl;ltt lU prov id~ tht!'i ( 
custom~.rs with wo.rkinq su!twJr~ prototypes .J,Ud 

custom sottwJr~, t11e lJtter perhdps at pack3q~ 

prices. But this tedrn°.:>lO<Ji<:dl capdbil ity requires 
incre .. sinq Cd(JILil, skilled emplo~·ees (most 
crucial), access to foreign tt:c-hnology, and an 
organizational mdturity. whi<:h does not yet exist in 
many sott ... are tirms in both developed countries and 
in NICs. 
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