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1987: The Beginning Of A 
New Era In Data Processing 

Th~ announcement by 
Tand~m Computers Ir\(. 
of th(,lr n w prochtC1 
NonSlop SOL (Itt I.fo<
... ,,,,.WCCk. Ma«h 23) 
~prHtntl a major ad· 
Vlt\(f In datil Pr()(H5lnS 
.. i~nlRc:ant u Ih(' Int~ 
duroon of 

• Vu1UI.I mc'mory UltO 

comput r dHisn 
• Tr&MlIIOt'I al bu.k 

components 
• MultiprogrammIng 

AI a new ty'pe 0( awa1wy 
Ito ... ~ 

Oe • .,I)'. lh~n. I do not 
con Id r thlt 10 be "luSI 
another routine .n· 
nounttment b)' • ven· 
dor " I ht:artU), con· 
'"tulal~ Roberta Hen· 
a('rton and h~r uctllent 

By E. F. Codd 

telm of dtvelopert for CockI . AJ\W'MknlhOUklprodUol~ota"'''''" 
their Ilgnlficant con tri· 
butionl to data procosing_ 

Tht rtaton for tNI end\uJium if 
tNt the ntW Tand('m OBMS tq)rt"
It'ntJ • unique comblnabon of (('la· 
bONl dalabue manasemc'nl. vtr)' 
high periOrTnllnct that 1I Improvable 
t\'en more by adding mor(' IntertOn· 
nKtt'd Procfss'"8 units; f.ulHolenml 
ardutt'dUrt Ploneert'd by Tand('11'\, 
IJUpport for dLllnbutt'd cbtaba5('$ WIth 
daatnbubon lndrptndenct 

WIth ltuJ combu'\IbOn. nonrtla· 
uonal DBMSn NV(' (!Nil)' b«ome 
obeoIele' Aftft" aU, wh)' hould an)'· 
OM now ~ the mIIn)' nlllb
IaIhed advlnUlSft of gomS rtbbONl 
for aUqtd ptrlorm.ance advantag 01 
nonrdIbonolI when lMH laUft" ad· 
vlntagn no lonSft" ('XlSt? 

Th. Dual Databas. St,.at.gy 
A f~ ~1lS ago. IBM announced Itl 

... Jat>ONl DBMS producu. SQlJDS 
and OB2. Stnco then. IBM .... WIdely 
pnxiauned Itl "dual cb~blst Itnte-
KY," u\VoIvtng the conbnutd mAl'ktt· 
tltg 01 the old, nonrt':lahOn.ll IMS as 
wd as the new 062. Stnct th.u Itnl~ 
Sf wu bued on the myth that one 
Could not ac:h~e perfonna.nct WIth a 

CORPOAAll 
M<*tIA TIOI>I Qj!l t -

relational DBMS, both the ITlItS)' 
and 1MS .rt now doomt'd to the cOl· 
1apte wruc:h I qui(,O), predktt'd mIIn)' 
y .n .go. 

A few soflW"n!-Onl), "('ndora have 
tned to corT«1 thtlr dC!cllrung po&IbOn 
In the DBMS market by Nlhtn8 oul 
.nd buymg rebbQnl.l DBMSet d"evel· 
opt'd by ItNU comparuet. tht"n moch· 
fymg thft,t lystCtnI and rt'r\lnung 
them to mit. hke .. pilrt of then prod. 
uct hM. nus approach has auK'd at 
~ilJt OM 01 them 10 f"U 1IUO lht dlUl 
d.a~b,ue stnteg)' tnp . 

M)' ad'o'ft to t.hew wndon II to 
foUow the eumpwofTande:m. In oth· 
rf """Dreis. uwnt tM tune .nd effort of 
your best lechrucaJ Pf'OPk' in uncle'" 
I~ndmg the rebbQna1 model and the 
approach 10 cbgblse mtnlgtmmt 
ba5ed on It (te'\'rr;al hund~ tC'Chruc.J.1 
Plpt:n on thu IUbJ«t Mve ~ pub
lished). then l1!'quett tht':se people to 
~ that own mgmulty an d~elopmg 
a high.prrlonnAnct un~nlabon 

Howevrf •• wanung may be appro
pNte_ To adu~ the Vft"Y h.i.gh ptT'"' 
fot'DUInce of Tande:m' l onStop SOL. 
Tandem modtflt'd lhttr own operaung 
s)'item, and It now SHDU highly un· 

bI..tIr thaI the T,ndom 
~e 0( pe.fo.mance e»n 
b~ achl~yed without 
mochfytng othe< .endon· 
"1""''"'8 I)'Sloms abo . 

A dur result of the 
T.ndC'm NOnStop SQL 
product announcement 
IS that 1M dUll dJt.biH 
Itralrgy together With 
the f~lse dAuns on whkh 
It is bI~ art fiNny 
dead Why ahook! any 
~t K'qu!n two DBMS 
products to do the rob 
thaI .,.,. (NonStop SQL) 
an d0111 should now bf' 
dNr to evnyone thai .U 
the unprovftl .nd urun
tC'Ili.g~t aUeg.lbonS tNl 
... labONl OBMSn W<ro 
W\lb~ to pro\1de ptrfor-
manct u good u nonf't'
\abOnll DB~ W~ 
(and .~) weak and UNC'

Cfpbble t),NJH by c:ertam \"tndorJ 
and (flUan consultAnts lor not havtng 
my ltd mough peopl4!' and man
JlO""'-'t'r Into IOIvmg the problem 

Performance 
Our Iliff w .. aUK! an by Tandem 

to proVlde " tt'Chruc.a1 audit of Iht 
perform. nee lut. Tom S.wytt 
chfd..fd nU~J •. speas ollht ttst
I.n~ landudlR5 tM abbng. thecodtng. 
.nd 1M bnung) and wltnHWd tM 
prrlonNnce cil onStop SQL on • 
binhng d~l-aMJt ~ of ""'orklcNd 
COfWSb.ng of on-bnf tnnMCbOn pro
CB6lllI ~Ul\"aJmt to that "NlnI from 
lS,OOl ttT1J'W\lls of the automatIC-
bln1.·IC'~ typt_ The It\Stan.bOn ron
tafttd of 12 I.n~ T.ncktn 
vt.X proceMU\& uruts plus OM EXT 
urut phlS 80 T .ndftn cbsk dnva 

Tlw .~ ~'t'd It coWd h&nd)t 
208 tnN.acbOnS per .econd W'llh 
01 thoIt b'aI\IoK'bOnI mm~ Ul twO 

_ "'... It could abo hand!< 
~ traNlCbON per stmnd tNn 208 
WIth I tra.nUCbon ~ bmt 01 
.ru.. _ '" Iosa. In addJooo. WIth 
mcft ~ W\lts than the 32 tn 
the &f'It lNt&Jbbon. dus systen could 
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demonstrate transaction rates of more 
than 1,(XX) per second with response 
times for each transaction of the same 
order of magnitude as before. 

Although) am not familiar with the 
details of Tandem's arproach to auto
matic optimization a the target code 
from the source SQL code, they do 
support both compilation and aut~ 
malic recompilation when necessary. 
Moreover, I do not believe they would 
be able to demonstrate such outstand
ing performance unless the optimiz
ation techniques were well conceived 
and well implemented. 

Fault Tolerance 
In the middle of a heavy load of 

transactions, Sawyer of our staff shut 
down the power to one processing 
unit to simulate a failure . The remain
der of the system continued to oper
ate when the transactions were not 
processed by the disabled unit, and 
when that unit was switched on 
again, the system recovered automati
cally-including successful re-execu
tion of those transactions adversely 
affected by the unit that was turned 
off. It is worth noting that, in contrast 
to earlier approaches to fault tolerance 
by vendors other than Tandem. no 
processing unit plays the role of a 
standby that is completely idle until a 
fault is detected. 

Fidelity To Relatlonol Model 
Neither NonStop SQL nor IBM's 

DB2 is 100% faithful to the relational 
model <an example is the way they 
treat missing information). Howev
er, NonStop SQL is more faithful 
than IBM's OB2. It supports every 
feature 082 supports plus the se
mantic feature known as the primary 
key concept. 

This concept is an important step 
on the way to referential integrity, 
although an important extra step 
(among other things not yet support
ed) is the foreign key concept. In the 
future , both of these concer.ts must be 
supported , not only for re erential in
tegrity, but also to implement a sys
tematic approach to view updatability 
as required by the relational model. 

The extent of support fo r the rela
tional model is enough for the prod
uct to qualify today as a genuine (but 
not fully) relational database manage
ment system. Tandem can extend the 
NonStop SQL DBMS in future re
leases to become fully relational with
out upsetting their customers' invest-

NEWS 
ment in application programming and 
in training of end users at terminals. 
A1though Tandem has not yet de
clared their intention to make such 
extensions of NonStop SQL, 1 feel 
confident that they will exert leader
ship in this direction also. 

A final note: The same version of 
Tandem NonStop SQL software runs 
correctly on presently available Tan
dem hardware (specifically the pro
cessing units of all sizes) whether 
small, medium. or large in scale. 

aling in parallel (that is, concurrently 
with respect to each other), and an 
innovation which I expect many oth
er vendors to copy. 

Conclusion 
The motivation for other vendors 

to follow Tandem's example is that 
NonStop SQL provides effective 
support for the many companies that 
are staking their business on systems 
that manage databases efficiently 
and provide powerful control over 
the maintenance of logical and se-

Distributed DBMSes mantic integrity. 
Tandem's NonStop SQL is a leader An important reason for these com-

in this respect . Most of the DBMS panies to feel secure about their in
products released to date (I am, of vestment is that the relational ap
course, ignoring prototypes) do not proach to database management (in 
support distributed database manage- contrast to aU other approaches) has a 

_ _ ,. precise mathematical foundation . AlI though everyone is free to attack and 

r 
destroy this foundation if they can 
find and demonstrate an uncorreda
hie technical or theorebcaJ error. no 

i' one has yet managed to do this (and 

T.ndem'. EXT.~ support. the firm '. 
new NonS1op SOL ct.tabue ~ 

ment at all. A few support retrieval of 
data from distributed databases. bul 
do not support remotely requested in· 
sertions, updates, and deletions. Tan
dem supports all four kinds of actIvi
ties: retrieval. insertion. update. and 
deletion with a certain degree of dis
tribution independence. 

In part, Tandem's leadership In 

this area is due to the fact that its 
NonStop architecture requires treat
ing data that is stored entirely locally 
in a single database as if that data
base were distributed . This archllec
ture represents a more significant 
departure from the classic von Neu· 
man!, architecture than merely sup
porting concurrent access to data in 
auxiliary storage. It is a departure in 
which many full-scale processmg 
units are lllterconnected and are oper_ 

M'T f , 1911_ 'nionzwtionWEEJ( - Pip 1J 

my first publication in this area WiS tn 
August 1969). 

A common remark imong d.ta 
processing professionals WillS: "One 
never gets fired for selecting IBM 
machines ." A more appropriate say
ing for today is: " He who fails to 
consider Tandem systems illS a candi
date is bound to be firtrl ." inciden
tally, ) don' t own any Tandem stock, 
but if) were not a vendor-tndepen
dent consultant) wouJd art.lnly do 
so. 

Congr.Mations to Tandem for 
this major advance. (or laymg to rest 
the incorrect allegations that rel.
tional DBMSes cannot perform well. 
and for disproving similu allega
tions that distnbuted versions of re
lational DBMSes annat perform 
well. It has been • rew.nhng expen
enee to meet the team that devel
oped Tandem's NonStop SQL, pe0-
ple who are willmg to conSider Ideas 
on thett ments mst~ad of bemg 
sines to dogma . 

-E.F. Codd is plUidrnt of the R~ 
lation.J Institufr, • nonprofit rom
p.ny bUN in 5Jn JOM, Calil.. th., 
sp«i.lizes in Nuc.tin8 the butiness 
world on d.ub~ m.lll"lement. Hr 
is.Jso chief Kkntist of Codd • 
COIIJultin8 Croup, which 
T.ndrm Computrrs Inc. 
m~ny vendor clients. 
lett8f.hy areer.' IBM, CDdd 
origin. tor of thr re1.tion~l 
model. , • ,. ~ 
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I plan to publtsh • quarterly rlport -Japan Tecnnology and 
Indu.try Rlport., atartlng Q] FV'87 Thl -rlport- ,. 1ntended to bl an 
In~d.pth study co.parad to • -newslatttr- (PreviouSly, 1 hay. 
started •• onthly newsllttlr -Japan Electronic and Industry 
Newsllttar-, which ie • atralght translatiOn of articl •• app.arad in 
thl Japan ••• industry pr ••• , with .Y occ •• ional co ••• nt. ) 

1 thought 1t would bl • good id •• 
report of Tend •• '. buain ••• environ •• nt 
1 •• U. forcu ••• on th. fol1ow~no ar ••• 
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tn Japan 

thtS .eri.' wl'h a 
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_ Overview of co.pu,.r Ind~ltrv tn Jap.n 
_ OLTP "ark.' and -Jrd '.n On-Line Iy., •• -
_ rand ••• Pr ••• nc. in Japan 

In additiOn to lndultrv lnfor •• 'IO", t lnt.~d to Cover ,.chnlcal 
ar ••• luch a. 101nt .ffort. of Japan ••• go~ern •• n'. a'ad •• la, and 
•• nufacturer. tn fault-tolerant .y.t •••• R , 0 .'fort. in advanced 
loft ware teChniqu •• , advanced electronic deV1C.I, .up.rconductl~. 
devicel, .tc. in future reports 

t wo~ld appr.~la'. your feedbaCk •• to are •• of your Int~.r.lt •• 
and n •••• who should b •• dded to or del.,.d fro. the diltrlbutiOn 
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I. OVERVIEU OF COMPUTER INDUSTRY IN JAPAN 

Japan ••• corporations suff.r.d fro. d.t.rioratlng busin.ss in 
1986 und.r th. high yen situ.tion, but th.y •••• n.v.r sl.ck.n~d th'lr 
coaput.r tnv •• t •• nt. This i. a good n'ws for coaput.r co.pani •• 

OVlr.l1 nlrk.t 511. 

According to .tat1.tics Ca .urv.y conduct.d by thl "ln1stry of 
Int.rnaTiona1 Tead •• nd Industry}, ship •• nt of co.put.r .yat.ls to 
Jap~n.s. cust o •• rs (do •• st lc .al •• , show. st tady growt h. 13% p. 1 n 
t.r •• of •• 1 •• valut in tn. p •• t 10 y.ars. 

Th. sur.vy cla.stfl.s eo.put.r syst ••• 1n t.r •• of pete. r.ng., 
l.rg •••• diu., ••• 11 and super •• all .y.t ••• · 

Laeg. Syst •• tL5): ). 250,000,000 Yon ()·',786.000 USD' 
M.diu. Syst •• (MS)· ). 40,000,000 Yon n· 286,000 USC) 
S •• ll Syst •• (SS) ). 10,000,000 Yon n· 71,000 USC) 
Sup.r S.all (SSS) ( 10.000,000 Yon ( ( 71,000 USO) 
Sy.t •• 

Although th •• urv.y do •• not tndic.t~ r.l.ttonshtps b.twe.n this 
cl ••• ification and conv.ntional cat.gory, i. . ..infe •••• lini .nd 
PC(or .icro), I think lt could b. lnt.rpr.t.d •• follows 

Larg. -- Matnfr ••• 
".dlU. -- Low.r el •• s of •• infc ••••• up,c-lini, lini 
S.a11 low.r cl •• s of lini. ·offlC' co.put.c-
Sup.r s •• ll -- Low.r cl ••• of offlC' coaput.r, PC 

Foc Tand.a, w. Might b. intere.t.d In Llro •• nd Mediu. syat •• 
c.t.gori.s only (St. ·Offic. COlput.r Mark.t ft below) Therfor •• in 
the following tlbl ••• ·Sub-Total- colu.n i. cr •• t.d to show sub-total 
figur •• for lS and MS 

In T.bl. 1 (5 •• n.xt p.g.), th •• nt1e. co.put.r lnv.st •• nt 
in J.p.n i. shown It is about 7 637 billion Y.n (55 billion USD) 

In T.bl. 1 2 C ••• n.xt 2nd pag')' th. co.put.r lnv.st •• nt 
in on. y.ae (for th. y.ar of fisc.l '85 (Apr '8S-~.e '86' is shown 
It c.n b •••• n that 1.802 billion Y.n (13 billion USO) . 

• 



rlpl. ! I IaS.1 In.llllld I." In J.D.D 

(C\.l •• u1atS"". nu.b.r of Inst.11.d .y.t.m. ond th.lr valu •• ) 

Sup.r 
Larg. "".dlu. Sub & ••• J S .. II 

Sy.t ••• Sy.t ••• Tot.l Sv,t ••• SY'I , •• 

No . of Install.d ~,J5' 16,406 e I • T6e S~.lH 1 n. 607 
Sy.t •• , 

Sharf 2 2 6 T 8 , 22 ~ 68 1 

Growt" .ht. 10 6 6 e , 8 11 2 ~5 0 

V,lu, or In'tall'd 4,2'1,528 1,616.553 5.U8.0at !B6.1" 1~I.S86 " Yon 
Sy.t ••• JO,654 11,541 42,201 T.OH 5.291 " USD 

Sh.r. S6 2 21 2 11 ~ 12 , , '7 

Growth Rat. I. 8 10 e IJ S 11 0 2~ 0 

A ... ·"·O· P"lc. 801 " 211 18 • ~ " Yon 
S 7 0 7 I 9 0 13 0 03 " USD 

s 



Tabl, 1? Installed SYst •• , 1n FY'SS 1n Jap.n 

Nu.b.r of In.tall.d 
Sy.tl •• 

Sh.r. 

V.lu. of N.w 
Sy.t ••• 

Valul of Add-on 
Equip!.nt 

Sharf 

Sharf 

Laroe 
Sy.tt •• 

866 

731,662 
5.226 

4 

8 

56 0 

25 7 

845 
5 7 

388,710 
2,777 

78 3 

1,120,372 
8,003 

62 1 

H.diu! Sub S ... 11 
S y. t '.'J'L __ .!T..s2tIt al_-,S"y",I.l.! ~,., S y' I e PI 

2,450 

3 , 

-I 6 

2".14' 
2,080 

22 3 

12 0 

'" o 7 

86,540 
618 

17.4 

377.689 
2.698 

20 , 

3,316 

5 3 

-0 8 

1.022,811 
7,306 

78 3 

21 5 

308.5 
1 9 

475,250 
3.395 

'5 7 

" 4ge, 061 
10,700 

83 0 

10 6 84 

2: 0 94 2 

134 767 148,901 " r.n 
962 1,064" USO 

10 3 II 4 

6 3 4t 3 

20 
O. 13 

17,758 
127 

3 6 

152,525 
1 • 089 

8.5 

2 8 " Y.n 
o 03 " uSO 

3,530 " YIn 
25 " USO 

o 7 

152.431 ,., Y.n 
1.089 " USO 

8 5 

6 



IOVllt.,ot Tr.nd. 

8.nk. and .ecurltle. co.panl •• • r. now pUlhing .nead lo-c.ll.d 
·Thlrd '.n.r.tlon On-Lin. &y.t ••• • C ••••• ctlon Jl) Le.dinv 
co ••• el.l b.nk. ar ••• p.ct.d to lnv •• t an a~er.oe of 70 to 80 billion. 
yen (SOO" to 510" dollar.) e.ch on coapul.rs tht. y.ar (R.fer to the 
•••• author'. n.w.l.tt.r, JEIN No.2 "ay l •• u. ·Oailchi Kanoyo Blnk 
Integr.t •• FuJit.u. 18" Ind Hitachl-' 

Ulth fln.nct.l lib.raltzatlon .nd d.r'Qul.tln, J.p.n ••• bank. 
f.e. touQh co.p.tltion fro. for.l0n b.nk •• nd .ecuriti •• co.p.nte., 
.nd th.y can not afford to r.l •• co.put.r Inv •• t •• nt. 

Th ••••• II true ror •• nuf.ctUrtng co.pant •• , .Ine. It 1. Ylt.l 
for _.nuf.ctur.r. to ln~ •• t 1n co.put.r •• 0 •• to r.t10n.Jil' 
produCt10n proc •••••• nd Itr.ooth.o R , 0 .Ctivit ••• 

Th.r •• re I.v.n •• Jor play.rl tn the .alnfr ••••• rk.t In J.p.n 
18". Fujlt.u. Hitachi, NEC, Univac, Burroughs Ind NCR Thl •• ark.t 1. 
'0 nl;hly cOlp.tttlv. that 18" Ie coap.IJ.d to b. content w th 1 ••• 
th.n lOX of the v.JUt of t~. I.r_et tn Jap.n 

Adding to tht •• ltu.tlon "It.ubtlhl II r.port.dly gOing to enter 
thll .ark.t tht. ye.r (R.f.r to JEtN Jun. IIIU. No 3 -"Itlubllhi 
thall.no •• ".lnfr ••• ".rket AQlln) Th. drlvtng fore. for "Itlubi.hi 
to .nt.r this •• rk.t i ••• pl'l~.d by • rapidly ch.ngino •• tuation of 
tne tndu.try now tn progr •••• i e a -r •• tructurlng- of the co.put.r 
indultry 

One. To.hlba ~tthdr.w fro. th ••• Infr •••• ark.t 9 y •• rl ago 
How.v.r TOlhibl i. activ.ly workln; on atre •• tlntng It. luperalni .nd 
•• diu. coaput.r product. and .trengtino It. 1.1.1 fore. It t •• ald 
th.t TOlhtb. t. now approaching to 18H Japan for pOI.lbl. all.anc. 

Th. -alltanc.- or co.put.r •• nufactur.ra .r. for.ed 9l0b.1 b.lt_ 
.1.0, e.tw •• n NEC .nd Honeyw.ll~8ull. b.tw •• n Hitachi .nd Unlcy. for 
future high .nd •• tnfr ••• 

On the oth.r hand, 8urrough. and Untvac J.pa" .re Qotng to be 
•• roed in the n.ar future In Japan •• well Uhen th.t h~pp.n •• 
" t_ubi.hl wtll b. turn.d to the low •• t ranked co.pUler co.p.ny ln 
J.pan 

According to •• urv.y of Nlkk.1 Indu.trl., Newlp.per tn 1"6 • 
• arket share of •• lnfr ••• coaput.r .ak.r. in Jap.n t. l.k. below The 
lurvey II b •• ed on the coaplnt •• ltlt.d in the Firlt S.ctlon of the 
Tokyo Stock Exch.ng. 
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llble 1 3 "t1nfra., ",r~'t Sharf 

I"" Fujitsu 
Hitachi 
NEC 
Univac 
Burroughs 
NCR 
Oth.rs_ 

26 . 6X 
2~ 8. 
21 3. 
II 5. 
6.H 
3 . -47. 
:3.1 X 
2 . 9. 

In the 1970 •• th. Mini.try of Int.rnational Trad. and Industry 
took th. l •• d in r.orQanizing the six •• tfra.e co.put~r coapant.l, 
Fujitsu, Hitachi, NEC. Toshiba, Oki and Mit.ubi .... t, lnto thr,. groups 

L.t.r, Toshib. and Ok! withdr.w fro. the .ainfra.' .ark,t 
l1itsubl.hi , too, pract1cally dis.pp.ar,d fro. 1t But Fujit'5u, Httach 
and NEC r •• ain,d 

Th, •• thr., co.pani'$ not only surviv.d but str.nQth.n.d th,lr 
capacity to a point wh.r. th.y w.r. able to product .ainfr •• , 
coapul,r. co.parabl, in p.rfor.anc. to IBM •• chin •• 

Th.y tncr •••• d th.lr .ark.t 
coap.ting lucc ••• fully with IBM 
coapani •• 

shar.s 1n the do •• stie .ark.t. 
Univ.c .nd oth.r .l~ •• dy .stabIt.h.d 

How.v.r. a Qr.dual chang' 1s going on, wSth for.Son coaput.r 
eoap.nt.s .ount1ng • viQorous prie.-cutting off.nslv" taking 
.dvantaQ' of th. th' abolition of tn. iaport tax on co.put.rs in 
J.nuary 1986 and tn. st •• p appreci.tlon of y,n 

IBM. who.' •• rk,t shar, ha. b •• n .rod.d by doa •• tlc comput.r 
co.pani.s, i •• ff.ctively c.rrY1ng out a roll-back operation As •• ny 
us.rs of IBM •• chin.s ar. bankinQ 1nstitutlon. and laro. corporations . 
IBM h ••• n .dQ' ov.r Japan.s. eoaput.r co.pani.s in th. ar.a of larQ' 
capaclty co.puters 

18" has .st.blish.d a str.t'Q1c •• rk.tlno b ••• 1n Tokyo call.d 
th. AlP' CA.i./Pcific 'roup) to cov.r its •• r~.tlnQ op.rations in th. 
Pacific region St.ff.d by a larQe nu.b,r of .xp.trlots. 18" is 
conductlnQ aeltv. sal •• caap.1Qn. in th. Japan ••••• rk.t 
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J.p."." CO!QUI.r n.nuf.ctur,r. y. 11M 

A .aJor chang_ 1. le.n ln FuJ1tlu and Hitachi. which hed b •• n 
•• inly r •• ponllb •• for reducing IS"' ••• rk'l .h.r. In J.p.n Ulth the 
backi"; of "ITI, the J.p.n ••• gov.rna.nt. the two co.panl •• d.v.lop.d 
t~. "-•• rl" of 18"-eo.p.tibl ••• chln., .nd 'Chi.v.d • high growth on 
th.lr b.li. lndie.tionl .r., how.v.r. th.t the two co.p.nl., ar. 
ch.nglng th.lr ou.ln •••• tr.t.gy to v •• r aw.y froa co.p.tibility wlth 
18" product lin •• 

Th. r •• son 1. the U S COpyright Act, which r.g.rd. co.put.r 
loft war. " copyrloht prop.rty .nd .ek •• it 111.g.1 for oth.r 
co.p.nt •• to copy the 18" op.r.tlng .y.t •• (OS) without p.r.i •• ion 
Th. ACt h •• pl.c.d ••• Jor ob.t.cl. in the w.y of d.v.lop,no 
IB"-co.p.tlble •• tnfr ••• 

Thi. w •• htghlioht.n.d by .n indultrt.l ,.pton.g •• cand.l. which 
occurr.d 'n f9.2 Eaploy ••• of Hit'Chi and "it.ubi.hl .nd th.lr .g.nt. 
w.r •• rr •• t.d by FBI for .ll.g.dly .t •• llno •• cr.t IBK t.c~nJc.l 
Ooeu •• nt. 

Tn. following y •• r, Hit.chi conclud.d a 
on .oftwar. Hit.chl w •• coap.ll.d to do .0 
•••• J8"~co.patibilltY lin •• had concluded. 
18" 

•• cr.t .gr •••• nt with 18~ 
•• Fuj1t.u. following the 
11.,lar .or •••• nt With 

Und.r the ag~ •••• nt, ~uJlt.u recoonlZ.d 18~·. copy rlGnt in It. 
softw.r •• nd agr •• d to d.v.lop It. own .oftwlr. in future und.r 
certain r.striction_ pl.ced by II" 

Llt.r, Hitachi r.va •• d thl. r.concili.tlon .gr •••• nt and ,. 
building up friendly r.lattone with 18". wh.r.a. FUJlt.U t. now In 
d •• put. with 18", which charG •• the J.pen ••• co.put,r .anufactur.r. 
with copYing a b •• ie operating .yat •• b.yond what wa, .p.cift.d in the 
.gr •••• nt (6 •• allo JEIN No 2 and ], LECAL •• ction) Thul, the 
rel.tlon., which the two co.p.ni •• hav. w.th 18". dlff.r wld.ly 

Reglrdle •• of t~.I' r.l.tlonship •• the fate of 18~-eo.p.tlbl. 
co.pur.r coap.nl •• 1n Jap.n il in th' hands of 18" In the.e 
.it~.ttonl. FUJlt.u .nd Hitachi turned to .r.a. oth.r thin tho.e 
cov.r,d by 18" •• nd b.g.n conc.ntr.ting on .uper co_putera. AI 
f.rtifici.l intell1g.nc.'. p.rlonll coaputer •• nd co.aunlc.tion 
network. 

A. for o~.r.tino .yat ••• th'Y are .ovl~O to adopt UNIX, d.~.10p.d 
by AT'T How.v.r it t. not only a 10no way to go but nobody know. if 
thlt 1. the right .olutl0n to th. probJe. Japan ••• coaput.r cowp.ni •• 
• r. tryin; to 'Dlve 
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In the J.p.n ••••• rket. per.nal co_puter bu.ln ••• is orowlno .uch 
f •• ter than other seO •• nt of co.puter industries Person~l co.put.rs 
.ade their debut in t919 , an NEC'. 8-bit .achin. dubbed PC-SOOI. and 
the .arket doubled every ye.r until it reached 1 2 _tllion unit. in 
1985 . 

The do.lnant •• nufacturer of the Japane.e per.onal co.puter 
.ark.t is NEC, which .ccount. for 60X of the .arket in ter.s of units 
About SOX of the personal co.puters slod by PC retailers .nd oth.r 
shops in Japan are ar. esti.ated to be NEC .achin •• 

Fu J It.u, I St'I Japan and other •• nuf.et ur.rs hav. tried In v.l n to 
boost their sh.re of this .ark.t The cult of NEe i. very strono The 
rea.on for NEC's unch.llenoed po.ition lS the richnes~ of its software 
a5 •• t. For .xa.ple, 1here ar. a total of 4,200 .oftware 11tl •• for 
the .ost popular PC9800 •• rie. NEC'. software •••• t. have doubl.d 
.very y •• r until it now enjoys an unrivaled position in the .ark.t 

Alono with the .ainfra •• and p.r.onal co.put.r., the J.pan ••• 
co.puter .arket has. third c.t.Oory, offic. co.puter. They 
corre.ponds rouoh1y to the ••• 11 bu.ine •• co.puters of the US, but 
are operat.d in the Japan ••• lanouaoe 

Note· ALL the op.rator •• ssaOe. and ALL the scr •• n • • r. are 1n 
J.p.n •••. As far •• national l.nou.oe s upport 15 concerned, 
th1s cIa •• of co.puters are the .o.t advanced one. in Japan 
This 1. an •••• nti.l con.id.ration when we think about LXN 
•• rketino .trateoy for Japan For -tran.aetl0n capturlno 
•• chlne- operAt.d by end-us.r., national 1.nouaoe support 
CApAbility would be .andatory 

In the paat, •• infr ••• co.puter. did not u •• the Japan.s. 
langUAge , .nd required .pecl.l op.rAtor. who can understand 
Enoli.h-like operator ••••• 0 •• . (Tand •• i •• till at this .t.O., or I 
.hould •• y f.r behind other forelon co.puter co.panie. in Jap.n. 
How.v.r, w. Ar. trying to c.tch the WAV. by PCLINK Japane.e v.rSlon 
{ ••• JEIN No 2, Hay 1 •• U.' 

Today office co.put.rs are .0 s •• 11, and th.y c.n be installed 
.ven tn the .o.t cra.ped Japanese office. This type of .achin • 
• how.d an e.plo.ive growth tow.rd the end of 1910. In this .arket, 
Fujit.u and NEC are co.petino for top posltion, .nd together the •• two 
~old a n.arly SOX .hare of the .arket. 

Accordino to • surv.y of Nikk.i Indu.trl.1 N.wspaper tn 1986 • 
• ark.t share of offic. co.puter .aker. in J.pan 1. like below The 
survey i. ba •• d on the co.panies listed in the First Section of the 
Tokyo Stock Exchanoe. 
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r,bl. 1 • or'1,. COIRwt.t nlr!.t snlrt 

FuJ UIU 
NEe 
18H Japan 
TOlhiba 
Hi tachi 
Univac Japan 
,Htlubi.hi 
Rican 
Oth,r. 

10 1X 
2S 2 
15 J 

7 6 
5 5 
2 s 
2 J 
2 1 
9 2 

18" Japan II .,alng d •• p,rat • • ftort_ to r.galn 1t_ 10lt .Ick.t. 
but 1t Itill lag. far b.nlnd th ••• two Japan.I' co.pan1.1 
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II. OLTP "ARKET AND "THIRD 'ENERATION ON-LINE SYSTE~" 

BUlin", Envlron.ent In Fin.ne!tl Indy,try 

Th. co.put.rizatton in financial institutions In Japan ar. 
changIng rapIdly in face of th_ d.regulation tnd lib.ralll.tlon of 
financial bU.ln ••• , clos.r tit with tnt.rnttion.l .ark.t. and 
advanc ••• nt of t.chnologi •• 

In additton to such tr.dition.l •• nus a. various d.P05it 
accounts, loan, and .on.y tr.nsf.rl.xchang., n.w typ. of •• nu. art 
••• rgtng in Japan .s w.ll For .xa.pl., fin.nct.l co •• oditi •• which 
ar. ltnk.d to varying int.r •• t rat., or "fr"- (fro. r.gulation of) 
lnt.r.at rat •• which ar. up to individu.l institution 

Futh.r.or., bustn ••• situation. In ov.r ••••• ark.t , wh.r. 
Japan.,. fin.nclal in.titution. or local sub.idiari.s do .uch wid.r 
v.ri.ty of bu.ni ••• th.n that in Jap.n, con.ttntly .ff.ct do •• stie 
.ark.t by introducing n.w type of financi.l co •• oditi •• 

Curr'nl St.t. of CoeRYltrlJ.tion 

Th. UI. of co.put.r. ar. changing .nd co_put.r Iyat ••• ar. 
g.tting bigg.r .nd .or. co.pl.x r.fl.cting r.latlv. cost r.ductlon of 
hardware with .or. fnctionalitl •• 

The curr.nt .t.t. is d •• crib.d In • phr ••• -Fro. In-door banking 
to Out-door banking· ~ •• ning that th. co.put.r n.twork is not clos.d 
within the bank but i •• xt.nd.d to outsld. corporation •• nd 
indiVidual. 

Total lnstall.tion b ••• of g.n.r.l purpo., co.put.rs in the 
bankino indu.try in Japan •• ount. to 7,964 unit ••• nd 943 billion y.n 
(6 7 billion USC) Uh.r •••••• curiti •• industry 131 billion Y.n (941" 
USC). and in.uranc. industry 192 billion ~OO Y.n (1.312M USD) 

Th. Third '.n.ration On-Lin. Sy.t •• 

Th. hl.tory of co.put.rlzation in financi.l industry 1n Japan 1. 
d •• crib.d a. follow5 

Pr.-hl.tory 
1st P.riod(1~5~-) : 
2nd P.r1od(1965-) 
3rd P.riod(1914-}: 
~th P.riod(1985-) . 

Punch.d Card Sy.t ••• 
Off-Lin. Sy.t ••• 
1st ~.n.r.tion of On-lin' SY5t •• S 
2nd ~.n.r.tlon of On-Lin. Syat •• s 
3rd G.ner.tion of On-Lin. Syst •• s 
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The th1rd generatton on-11n. IYlt ••• are charlcterized by 
following f.atur •• 

- Total on-l1n. proc ••• ino or .11 .ccounts, not only traditional 
depo.lt, lo.n, axchange (dO ••• tlC and foreign), but .110 • 
b.l.nce ah •• t and I prottt , 10 •• It.f ••• nt, .11 proc ••••• ar. 
done on-lin. 

- Enhanced tot.l lnror •• tlon IVlt ••• ; cUlto •• r lnfor.atton. 
It.ti.ttel intor.,tlon by branch offlC •• , etc, lupporttnQ 
det-Io-day bUlln ••• , all Icc •• ltbl. fro. tar.inal. on-11n. 

- Sond rellted bUIln •• " bond de.llno. trlding over the counter, 
etc, on-l1na 

- Enhanced total lntarn_tlonal co •• unIC.llona network. on-11nl 
operation of ov.r •••• branch o'f1C •• , d •• 11ng of foreign 
currencl •• , foreign •• chlnO' co •• unlcltlon8 wlth o~.r •••• 
banks •••••• g. co •• unlcatlonl 

- New IYlt ••• for branch of tic. op.r.tlon. low-co.t g.n.r.1 
purpo •• t.r!lnall, .uto.ated docu •• nt proe ••• lng, p.p.r-l •••• 
• lectronlc 'illng. Je carda, portable t.r.inal ••• tc 

pR.rltlon.1 Prodyctiyity I'Rroy'~'nt 

Total nuab,r of •• ploy.,. of tOp 12 bank. in Jap.n (.xcludln9 
Blnk of To~yo) I. of 12/31/86 WI. 150,840 p.rlon., about 15.000 
p.r.an. <.bout 'OX) down ln thr •• y.ar. b.fore that On the oth.r 
h.nd total volu •• of work l' e.tS.at.d 10 b. incr •••• d by 30~ ., 
1 ••• t 

In tn. futur., prOductivity i.prov ••• nt will b. achi.v.d furth.r 
by tntraduclnQ varlOUI •• a.ure. 1ik • . 

- '.prov.d .a1 •• function at the windOW by t,ll.r, 
- i.prov,d andlor auto.at.d cain dilpolttlon, chop .atchino. 

and i.luane, of PI •• booka 
- robotiC' in branch offlc., 
- ap,.ding up by uling .nhanc.d Jow-count.r-t.ralna) 

aplC' .f'ICI.ncy by .1S.inlting hlrd-copy 
- dllttlbutln9 back-offic' proc ••• inQ to -r.gional c,nt.r.-
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.--------------------------------------------------------------------------------------------- -----~~--

Enh.nc,.,nt of D.c1,10n Support Syst •• 

Th. dlet.lon support syst ••• (DSS) in flnanclal .nviron •• nt hav, 
bt." b ••• d on lh. tr.ditional .anag ••• nt Icl.ne. techniques However 
DSS will b •• nh.nc.d gr.at.ly by introducing lh •• xp.rt .yst •• 
t.chniqu •• 

Curr.ntly, following •• p.rt .yat ••• haY. b •• n d.v.lop.d and us.d 
in lh. financi.l .nviron •• nt : 

C.sh •• nao ••• nt 
Stock buy r.co ••• ndation 
Tax consultation 
T.l •••••• 0. nor •• lization 

- C •• h/trav,11ff'. ch.ck purcha.ing 
Fault diagnosis of on-lin' syat •• 

- Ser •• nino and ,valuation of ••• b.r.hip 

Enh.nctd tYIIO"t S,rvlctl 

Various typ. of n.w custa.'T .trv!c •• hay' b'tn studi.d. 
txp.ri •• nld, or going to b. off.r.d in lh. n.ar future 

AT" n.twork •• ono the entlr. 'In.cial In.tltutions 
- Ext.nded fir. bankino 

"ulti-bank r.ports by ca.h •• nao ••• nt Center 
Store auto •• tlon and ho ••• hoppinO by POS/bAnk .y.te. 
I.proved .ervic •• and .ecurity usino Ie cArds .nd laser card. 

- Enhanced financial consultation and •••• t .anao •• ent 

In the pa.t few years. application of Ie cards have ~.n studled 
in •• ny financial institution. alre.dy on a pilot proj.ct b~si. They 
are .hown in table 2 1 
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Type 
of 
eRRI 'e.t Ion 

l.b)' 2 ) Pl01at Pro1let. tor IC C.rdt 

No of P.riod 
N.a' of B,nk' 
Involv.d 1n 
tb. prot,ct 

cu.to •• r. of 
Iovqly.d __ ~f~r~o~I~.sc~t __ _ 

-rHt.Ui 
_Su.ttOaO,Kyow.,Tok.l, 
To.ln 

_S.ow •• 1k • d• 

-D,lW' 
-Fu jl 
-T.lvo kOb • 
_tUt.ubl.hl. 

""tt.Ubl.hl Tru.t 
_Kokk.tdo T,ku.hokU 
-N.oto 
_Su.lto.o,Kyow, 
_D.tlcnl K.ooyo, 

T.tyo Kob.,S.lt •••• 
yokoh •••• Hokurlku. 
Tokyo,J.p.n Lono 
T.ra Cr.dtt.~VOw. 

-th t .\11 
-Su eu;. 
_""it.ui.Yokoh •••• 
l1it.ui Tru.t,l.p.n 
Long Ttr. Credit, 
D.l1en1 K.nov o , 
Fujl,"1 tlubl.hl, 

100 
500 
1600 
500 
700 
ZOO 
500 
500 
3,000 

200 
500 
2,100 
1,200 

]0 
200 
<00 

S.nw •• Sualtoao. 
T.iV O Kobt,"tt.ubt.hl 
Tru.t,y •• ud. Tru.t, 
Tovo Tru.t,SuaitOaO 
Tru.t,lurug •• J.p·n 
Indu.trl.l,TOkyo 
"utu.l,YokOh.a• Cr.dit. 
Vollo.uk. Cr.dit. 
Co ••• rc1.1/Indu.tr1.1 
C.ntr,l 

-O,t leht K.no't°' 
FUjl 

-1'1 it.u i 
-D,t tent K.oOyo 
-Full 
-TOk'i 

],000 

100 
350 

3 corp • . 
, corp 
7 copra 
S corp • . 

500 
100 

2185-1185 
5/85-
~/86-
10185-10187 
11186-10/87 
10/85-11186 
11185- 1 !/87 
11186-1/88 
2186-V88 

2186-
3/86-3/87 
5/86-
6186-5188 

6186-3187 
8/86-8/88 
11/86-9187 

IUB<-41B5 
8/85 

12/8<-1185 
8/85-1/86 
9185-3186 
1186-1/87 

3/86-
8/86 

\ 

\ 
\ 
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",rk,! Slz. tor rand •• 

Th. slz. of .ark,t for rand •• , 1. OLTP .nd ",ssao1no, 1s not 
readIly avail,bl. fro_ any sourc. A •• thodology us.d h.r. is to apply 
infor •• tion avail.bl. fro. JIPDEC (Japan Infor •• tion Pro.otion and 
DEv.lop •• nt CorporatIon) to tn. MITI's stati.tics shown in ~.ctlon I 

AccordIng to • ·~hlt. P'per on rntor •• tlon Industry 1987-
(J.pan •••• dition) publish.d by JIPDEC in "arch 1987, 76 9 perc.nt of 
u.ers, who an.w.r.d to the surv.y. art running OLTP a. of S.pt •• b.r 
1986, and 3~ ptrc.nt of us.r •• r. running ••••• g ••• chang_ 
.ppllc.tion, Wh1Ch I r.fer. to .s ·M •••• glnO· Not. th.t both 
cat.gori.s art inclu.iv •. 

Th. rta.on why I u •• two cat.gcrl •• 1. th.t r,nd •• 1s not 
n,c'.5.rily .old in OLTP in Japan Major category of Tand •• u.er ba •• 
ln Japan 1 •• o-called ·VAN-; No.ura, lntec. Kyodo VAN. Tokai Ga., 
Toshiba, to na •• a few all application. are ·VAN· (S.e .ectlon III 
This fact n.eds to be considered In order to provlde full OLTP 
capabllity. full national l.nguage support in OLTP environ •• nt 
e.pecially in databa5e and terainal area. are need.d, and rande. is 
y.t to provide 

Ther.fore .arket s11e shown a. ca •• 2 (" •••• g1no' ln Tabl. 2 2 , • 
• or. appropriate for Tand •• und.r current product .ituation 

Tot.l Revenue 1n 1985 • 1 ,~98.061 " Yen 
(L5 .nd M51 10.700 " U5D 

Annual R.venu. Growth Rat •• 13 /. 
(Actual 1n past 5 y •• r.) 

Perc.ntao. of OLTP • 7S X 
(Ca •• 1) 

P.rcentage of " •••• ging 
(Ca •• 2) 

• 3" X 
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T.pl. ? _ 2 ",rk.l Si;' for llndt! 

Cta. I 
C... 2 

(75% I 
(J4X I 

lUr. OLIP ".'.AOlng 

"as l,,2l,S",6" Yon 50',3"'0" Von 

8,02.5" USD 3.638" USD 

,,86 , , Z6', 60611 Yon 515 554" Yon 

9,068" UID ". " ,'" USD 

"8" , ,43",65"'" Von 61i0 .'16f'1 Yon 

10.24S" USD 4.64511 U&D 

1988 1 ,6t1, 15'11 Yon 73".'25'" Yon 

\1.S80" USD 5.249" USD 

'''' '.8'31,'101'1 Yon 830,46511 Yon 

11.08511 UID 5 9321< USD 

'''0 
£,070,05811 Yon '38 .• 2511 Yon 

\4.786" \lSD ,.70311 UID 

\ 

I 

17 



III . lANOE~'S PRESENCE IN JAPAN 

Bri.f Hillory 

[191'] lAnd •• Co.pUl.rs Japan was .stAbl.ih.d back in April t919 to 
provide .y.t ••• upport •• rvic •• to a ~ulti-n.tional account, 1 • 
First National Bank of Chicago Tokyo officI 

[1919-1982] Th. fir.t sy.t •• 501d in J.pan wa. a 6 CPU NonStop I for a 
ho.pital in Nagoya. call.d Fujita ;aku.n. c.ntral part of Japan n.ar 
Toyota Motor', Toyota city It wa •• aid to b. th. world l.cg.st MUMPS 

A f.w of NonStop .y.t~ •• with ~UMPS applications w.r. sold to 
anoth.r hO'pltal and phar.ac.utieal eo.pani •• through our ·OEM,·, such 
•• 5u.ito.o El.etric, and Mit.ui Engln •• ring and Shipbuildlng 
Cnaraet.ri.tie. of th •••• y.t ••• ar. that th.y are r.lativ.ty •• all 
.nd i.olat.d in-hou" on1in •• y.t... In this .ark.t, Tand •• wa. 
vi.w.d •• an alt.rnativ. to oth.r _inico.put.r cIa ••• y.t •• " i • 
typically DEC wh.r. HUMPS run. also . 

[1,e2-1'8~] Succ ••• in th ••• account. l,d u' to • n.xt stao. of 
bu.in,.,; Tand ••• y.t ••• 5 a front .nd to a •• lnfra •• , a typical 
on-lin. tran,action proc ••• ing .y.t ••• uch •• Japan Cr.dit Bur.au 
,JCB), an .nd u •• c of on. of ·OEM.-, i. Toyo lnfor.ation Sy.t •• 
ITIS} . and VISA, an .nd u •• r of Japan Infor.ation S.rvie •• (JAIS) . 

[198~-198S] Th. fir.t opportunIty and chall.ng. 1n th •• o.t advanc.d 
application ce •• in 1984 wh.n w. clo •• d a .el. to No.ura, which wa. 
the fir.t .uItt-nodal n.tworking application .y.t •• in Japan Tand •• 
had only s,v.r.l S A . • In Japan th.n 

Thl. wa. an .xciting proj.ct in ter., of rande. ' . rolf to provide 
cu.to •• oftware •• uch a. Hit.chi Network Architectur. (HNA) int.rfac. 
ba.ed on early v.r.ion of SNAX, All Japan aank (Z.ngin) protocol on 
Sag. 6100, and Japan Chain.tor. A •• oci.flon protocol on Sage 6100 • 
• tc. Thi. wa. r.ally a .ajor und.rtaking of Tend •• in Japan Th. 
succe •• of this account .nabled u. to get other pr •• tigiou. accounts 
.uch a. Toshiba and Sank of tokyo 

(198S-now] The suce •• in the., major accounts cr.ated a n.w s1tu.tlon 
Tand •• gradually •• ero.d as one of ~ajor vendor. who can supply 
stat'-of-th.-art n.tworking solution. involvino for.ign host 
•• infr.... Tand •• ha •• xt.nd.d tt, cu.to •• r ba.e 1n r.tail indu.try, 
.uch .1 "&C, a sub.idiary of Marui, Seiyu, a •• }or r.tail conglo •• rat. 
15 •• JEIN No.3 for POS t.r.inal .tory ·TEC ~in. 53" USO P~S T.r.inal 
Contract with S.iyu·), OENS, • subsidiary of Oaiel which i. Japan 
larg •• t lup.r.arket chaIn 

Tand.,', CYllo.tr, ln JapI" 

rable J . 1 show. current 
total 39 eusto •• rs in Japan • 
• how. int,r.stino f.ct : 

r.nd •• •• cu.to.ers in Japan , Ther •• re 
Clas.ification of custo.er. by lndu5t r y 

'8 

--------------------------- -------------------------------~ 



aerv1,. bureAUS Ar. our no 1 ,ultol.r •• AbOut 1/3 of TAnd •• •• 
,ulto •• r bAl. 

Z Th.r. 11 only on. Japan ••• cUlto •• r In bank1ng indultry, wh.r. 
10It -preltigious- cueto •• ra .r. 

CI ••• iflcatlon of cUlto •• r by application .how. that w.ll ov.r 
1/3 of eUlto •• r b ••• ar. Ju.t -n.tworking-, 1. th.y ar. r.f.r.d to 
in such words al VAN. oat.way, n.tworking • • tc 

Io.tll1.d ly.t'I' 

Tabl. J 2 Ihow. cUlto •• rs and lnltall.d IYlt ••• Ther. ar. total 
64 cUlto •• r IYlt •• 1 inltalt.d in Japan Thi. figure do •• not inctud. 
the U 8 Navy Iyst •• 1n Yoko.uk. 

"Rarloh1, Di.trlbytion 

Taol. 3 3 Ihowl lnltell.d IVlt •• 1 by g.ographic 10cat10nl It 
can b •• e.n that 76X of the total In.t.lled IYlt ••• • r. loeat.d 10 twO 
•• Jor .etropol!ta" .r •••. Tokyo and O •• k., and sex i n Tokyo ar •• 

" 



T,bl, 3. Custo.trl' BUlines. and Application 

1 ATI 
2 BOT 
3 CDS 
4 Cyeo. 
S Del 

6 FNBC 
7 FUJ i 
8 Fujita C;aku.n 
9 IeS 

10 In.s 
11 Int.e 
12 JAIS 
13 Kotobukiya 
14 Kyodo VAN 
1$ Kyo_hi" S.rvic. 

16 ruc 

17 Marukyu 
18 Mit.ui E , S (MES) 

19 Motorola 
20 Nee 
21 NSC 
22 O.n. 
23 O.aka Boshi C.nt.r 
24 Ot.uka S.iyaku 
25 Quick 
26 Sato 
27 S.lyu 
28 Sony Finane. 
29 St Haria Ho.pital 
30 5u.itoao O.n.o 

31 Taiho Yakuhi" 
32 Takaoka 
33 Tat.ual 
34 TIS 
3S Toka i ~a. 

36 Tokyo Uoatn', Univ 
37 Toshiba 
38 Vart.e, 
39 Vakuzat C.nt.r 

Busln •• , 

S.rvie. Bur.au 
Bankino 
Trading 
S.rvie. Bur.au 
5yst •• Hou •• 

eankin4jJ 
R.ulil Chain 
Hospital 
S.rvie. Bur.au 
S.rvic. Bur.au 
S.rvic. Bur. au 
S.rVlC' Bur.au 
R.tail Chaln 
S.rvie. Bur.au 
S.rvic. Bur. au 

S.rvic. Bur.au 

Syst •• Hou •• 

Hanufacturlno 
S.rvic. Bur.au 
S.eiriti •• 
R.t .. i 1 
Hospital 
Pharltae.utleal 
S.rvie. Bur.au 
R.atil Chaln 
Ruail 
Cr.dit 
Hospital 
Manuf".cturlng 

Phar.ac.utleal 
Hanufacturing 
Marin. Tran,p 
S.rvic. Bur.au 
'as R.tail.r 
Hospital 
Manufacturino 
Soft war. Hou •• 
Pharaae.utical 

ADoI1S.t Ion Cll,ntl 

VAN 
Mon.y Tran.f.r 
Hospital Tokyo wo •• n'. 
o.~ 
N.tworklno NCC,Kyodo VAN. 

Cr.dit authori . 
Accounting 
VAN 
'IIt'WIIY 
VAN 

BOT I CS 

Cr.dit VISA 
CredIt authori 
VAN 
Fin.nelal 

R.tail POS 

Toxic Lab 
tiospital 
"IS 
VAN 
'at.way 
'at.way 
B.d Sid. Sy.t •• 
Toxic Lab 
Gat.way 
Cr.dit authorl 
Gat.way 
'at.\.jay 
Accounting .• tc 
Prod planntng. 
control, .tc 
Toxic 
Mfg Control 

Marukyu $a,o, 
FUJi Kotobuklya 

Otsuka, raiho 
St Haria 

MIS 
Cr.dit JCB,Kyoshin.Sony 
S.curity 
lob 
VAN 
Soft d.v.lop 
Account 1 n~h .t c 
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3,/: tYlto.rt. .nd In.tl1llq SYlt ••• 

Sy.t •• Typ. .nd Count 

.1!..2 'u"Rptr Nt., ·OEn- N., • 2 I c: y Tot .1 

1 AT! 1 1 
2 BOT DCL 2 
3 CDS 1 

• eyeoa I 1 
5 DCl 1 1 
6 FNBC I 1 
1 FUJ i 1 
8 Fu J it. C,lI;u.n I 1 
9 ICS DCl 6 6 

10 In •• 1 1 
11 'n,.c I e 
12 JAIS I e 
13 I(otobukiy. I I 
I. KyOdO VAN DCL 3 3 
IS Kyo.hln S.rvic. TIS 1 1 
16 "IC I 1 e 
'7 PI.rukyu 1 • 
18 

". t.U 1 
E , S '"E5' • 

19 110torol. I 
EO NCe DCl 4 I: 1 1 
21 NSC • • 2 
22 O.n. • 1 
23 O •• k, Bo.hi C.nt.,. SuaU oao O,n"o 1 
2. Ot'uk. S.1yaku "E8 1 
2S QUlck I 1 
26 8.to I 1 
27 a.lyu I 1 
28 80ny Fln.ne. TIS I I 
29 5t "',rl. Ho.pit.I "ES I I 
30 SU.ltoao D.n.o 1 1 
31 l.tho V'lIuhin "ES I I 
Je Talt.ok. 1 I 
33 T.t.u'" , I 
3. TIS • I 5 
35 To .... , .. I 2 
36 Tokyo Uoa.n', Unlv CDS I 
37 To.hibt I! 1 3 
38 V.rt.c. I I 
39 T.kul" Clnt.r • 1 I 

6 20 7 1!3 7 ,-
SYlt •• Typ. 

l-NonStop 1 
e-HonStop II 
T-TXP 
E-EXT 
V-VLX 

2' 
!T 



Tlbh' } } Inst.}l.d SVltl..- S1 ,t us .nd Loc.tion 

R·V lon.} Block , • 1 ) 

5y. CPU H T K C H K C S K 0 

!!2 HlL..- l?TEV Cy.to •• r N ••• Pr.f,ctur, K H T e R K !j K S N 

I 0593 T FNBC Tokyo • 
2 1035 T FUJit. "Iluen Atchi • 
3 1\63 I O,.k. 805hi C.nter 0,.1:.. x 
~ 1301 I Mit,ui E & S IMES) Tokyo x 
5 1500 2T TIS (Tokyo) Tokyo • 
6 1601 I Tokyo Uo •• n'. ( ·2) Tokyo x 
1 1118 I T.iho Y.kuhin Toku.hi •• x 
8 111 9 2 TIS (Tokyo 00' Tokyo x 
9 1743 2 JAIS (OSika) O •• Il. x 

I 0 IH9 2T T.kaoka Aichi • 
\I 11H I Otsuka S.iy.ku Toku.hi •• 
12 2011 I CDS Tok'lo x 
13 2062 2 TIS (O •• k.) O •• k. • 
I ~ 2104 2 DCl Tokyo x 
IS 2116 2 Cyeo. Tokyo • 
16 2513 2 NCC (Tokyo Do' Tokyo x 
11 251~ 2 NCC (O •• k. ) 0 •• 11.. x 
18 2135 2 NCC (Tokyo) Tokyo x 
19 2938 2 NCC (N·voy.) N'Qoy, x 
20 3025 T Mot oro}' Tokyo • 
21 3328 T JAIS (Os.k. 0 • ..,. ) O.lk. • 
22 3433 2 TIS CO •• k. Do, I O •• k. x 
23 3491 2 To.hib. I DIS) Tokyo x 
2~ 3500 2 St M.ria Hospit.! Fukuok. I 

25 3593 2 Kyodo VAN (Dev ) Tokyo x 
26 31H T Y.kuuli Center kyoto x 
21 38~9 2 Kyodo VAN {Os.kl' O •• k. I 

28 3850 2 Kyodo VAN (Tokyo) Tokyo x 
29 391~ T BOT (Tokyo Do, ) Tokyo • 
30 ~2H E NCC (YotsuYid Tokyo I 

31 4309 E NCC (Ni •• ei) Tokyo • 
32 4313 2 BOT (Tokyo) ( .3 ) Tokyo ( • I 

33 ~585 2 Tok.i Gu Shlzuok. • 
3~ ~588 E Kyoshin Service Kyoto 
35 4614 T To.hiba (TIS) Tokyo x 
36 H12 E ICS (Tokyo Do, Tokyo I 

31 ~909 E ICS (Tokyo) Tokyo • 
38 ~911 E ATI Tokyo • 
39 50~5 E l'1.rukyu y, •• guchi • 
~O 5051 E I CS CHiro_hi •• , Hiro.hi., • 
~I 5052 E ICS (Os.kl) O.,k. • 
~2 512~ E lnttc Tokyo • 
~3 518~ 2 Toshib, (TIS Do, Tokyo • 
~. 5191 E TIS (Tokyo Do, ) Tokyo x 
45 5236 2 Quick Tokyo • 
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Sy, 
l!.2 l!.2....... 

<6 5Ze. 
H 5291 
48 5458 
<9 5792 
50 5793 
51 579< 
52 5"5 
53 6052 
5< 61" 
55 ,too 
56 6371 
57 6443 
se 6171 
59 6<53 
60 6473 
61 64" 
62 6514 
63 6581 
64 6658 
65 67<0 

CPU 

1£IEY 

H T K C H K C S K 0 
l<CJjY.l'.Jt~QI.I'll'lJrwNI!.'l.l!ut___ p,., f' c t y r' K H T e R K C; K S H 

£ I CS (Fukuok.) 
E ICS (Send.,) 

V I nt.c 
E In •• 

V NCC 
E Taka i ,.s 
E Sato 

V Tatsu.l 

V"" V NSC 
V S.lYU 

E NSC 
V S.tyu 

E Verttc. 
E Full 
E Kotobukiy. 
£ Sony Flnanc. 
E Su_itoao Denso 

V BOT 

E "" 

~P~I~O~C£~~ __ &bbrty . 
Hokkaldo HK 
Tohoku TO 
Kanto KT 
Chubu CB 
Hokurlku HR 
Klnkl 1(1( 

Cl'luQOku ce 
Shikoku S~ 
Kyu.hu KS 
Okinawa OK 

FukuOI!:. 
"ty.gi 
Tokyo 
Tokyo 
Tokyo 
Sh11uok. 
Kyoto 
O •• ka 
Tokyo 
TOkyo 
Tokyo 
Tokyo 
TOkyo 
Tokyo 
T.k ••• t.u 
I(u ••• oto 
TOkyo 
Alchl 
Tokyo 
Tokyo 

Pr,',ctyr, 

111'1.01. 
Tokyo, 
Aic.hl Shtluok., 

• 
• 
• 
• 

• 
• 
x 

• 
• 
• 

• 
• 
• 

0 ..... kyo,o • • 
Hlro.hi ••• Y ••• ;uchi, 
Toltu.ht ••• 
F'\lk\lolta, 

• 

• 

• • 

• 

• 

• 

No , at SY" 
o 
1 

J7 
6 
o 

12 
2 
< 
2 
o 

6< 

-2 Tokyo YD.'"'. Unl~.r.ltY HOlpltal 
NonStop I .y.t •• wa. replaced by Stratus The .y.t •• ,s 
•• id to ,. •• tde lQ the University p~y.lc.lly It va, sold 
by C Itoh Data Syat •• (CDS), which t. now the •• 1n 
d,strlbutor of Str.t~. In Japan 

.3 flOT 
Thi •• y.t •• I. to b. replaced by .. VLX "Y' ~o 6658) 

I 

J 



To Distribution 

corporate 
Engin ... ring 
l'1anufacturing 
l'1arltetinCiJ 
ICON 

CORPORATE 
INrOf!MATlON Cf/llffll 

SUbj . Japan Technology and Industry Report No.2 
(Focus on Facsi.il.) 

Tnt. 1. the .econd issue of ••• ri". of quarterly publications 
-Japan Technology and Industry Report-, which was started 1n Q3 1987 
Each report 1. intended to be an in-depth study in a specific are. 

In this report focused on Facslal1e, you will s ••• ~.pldly 
chan9ing fecsiail ••• rket and technology 1n Japan r.c5i.l1 ••• chin •• 
are begining to b. int"orated wlth corporate networks and co •• "rel.l 
networks (VAN) in Japan The Fecai.iI_ Network (F-Net) of NTT t •• 
900d ex •• pl_ It repr ••• nts the current state of use of facsimil. 1n 
bus In ••• environ •• nt by corpor«tion. 

This i •• u. wa. plann.d in r.spon.e to the int.p.sts or the group 
of p.ople listed b.low who visited Tokyo during July is to '7 

Chris Duk. "anager, 
Office Infor •• tion Applications, 
Softw~re d.velop.ent 

Richard Hellyer [nt.rn~tlonal Product ".rketing ".n.g.r~ 
International Sale. Operations 

PrOject "anag.r, 
National Language Support , 
Asia Paciflc Reglon 

Product "anager, 
[nfor.ation "anage •• nt Technology 

PreViously, the report (JTIR) i •• ue no 1 was publiShed which 
focu •• d on Tand •• 's busine!l5 environ •• nt in Japan, 1) Overvle", of 
Coaputer Industry in Japan, 2) OlTP "ark.t and the -Third 'en.ration 
On-Lin. Sy.t •• •• and 3) Tand •• '. Pr.s.nc. in Japan. If you ai ••• d it , 
I would be happy to s.nd you a copy upon your requ.st 
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REMARKS 

The flour •• 1n dollar 1n th1. docu •• nt Ire provided for the 
r •• der.' convenient. They Ire d.rl~.d froe the ••• u •• d 
.xc~.ng. rite of 150 yen per 1 US dollar 

SQUPtES 

The lntor •• tton contained 1n tht. docu •• nt 1. b ••• d on the 
following lourc •• 

• ·Nl~k.l Jndultry New,plper-, akl -Nikkel Sing yo Shiabun- , 
Nihon Kel11' Shlebun Inc 
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I OVERVIEW OF FACSIMILE MARKET 

World M.rk,tpl.c, 

It Is .stla.ted ~n.t tnere .r • • bout ov.r 2.500,000 f.csiatl. 
a.chin •• in the world, .nd a05t of ~h •• • r. said to b. -'roup 3- (or 
'-III, r.f.r to Technology s.ction) aod ••• chin.s which can tr.nsMit 
.n A~ size (siail.r to MI.g.IM .iz.' docu •• nt in on. ainut. 

According to • st.tl.ties, the distribution of f.cslail ••• ehin •• 
by country .t the tla. of aid 1986 w.s •• follows 

T,bl. 1, 

N ••• 0' Nuab.r 0' 
R.nkino Coun~ry 1nst.lled 

Units 

1 J.p.n 1,200,000 
2 USA 650,000 
3 U K 
4 Austr.li. 
S Fr.nc. 

Out of tot.l 2.500 000 unlts in the world, 80 p.rc.nt (2 .1111an 
unit.) of f.csiail ••• ehin.s .r. inst.ll.d in th ••• flY' co~ntri •• 

quick l~fora.tlon d.liv.rv 
tr.n§.is.ion of i •• g./gr.phlcs of docua.nt 

- •••• of op.r.tion r.qulring no sp.ci.l t~.inino. 
- low cost of .qulp •• nt (200K to ~OOK Yen, or 1 . 3K to 2 7K USO) . 
- .Xlst.nc. of wid.ly pr.vlilinO tel.phon. n.twork th.t c.n b. 

us.d for flcateil. trlns.i •• lon 

Ch.ngtng ",rk.t tn J.Dln 

M.nuffctur.rs of flcsiatl ••• chin.s 1n J.p.n h,ve b.gun shlfting 
focus froa the •• tur.t.d offlC' a.rket to the ho •••• rk e t by h •• t.d 
prlce-cutting coap.tition . Price. of f.csiaiI ••• chin •• , which us.d 
to b. soa.wh.r. b.tw •• n SOOK Y.n (3 3K USC) .nd 1.000K Y.n (6 7K USO" 
dropp.d to b.low lOOK Y.n (2K USn) In th. su ••• r of 1986 

Hit.chi unv.il.d I new aodel .t Ie •• than 200K Y.n (13K USC) ~" 
O.c •• ber 1986 In J.nuary 1987, NEe put on ••• 1 •••• chlne pr1c.d at 
t~8K Yen .IK USC) In 1e.s than a year, the price of facsiail. 
a.chines w.nt down by .bout • h.lf 

Facsla1l ••• chlne •• nufactur.rs now know that &.1.5 for ho •• us. 
Will Ju.p wh.n the pric. of • unit drop. close to lOOK Yen (670 USC) 



Th. prlc. of the n.w NEe unlt wa. low .nough to op.n up the ~o •• 
fac.i.ll ••• rk.t wider In Japan. when a .anuf.ctur.r co ••• up with • 
• achln. in a c.rt.ln prica rang', If. co.p.titor. often 1 ••• diate1v 
follow .uit With ch.aper product • . 

An lnten.e pric. war a.ong •• ker. Is .apeeted to pu.h the price 
of fac.lail •• acoln •• down to about lOOK V.n (670 USO, during 1987 

ftC.lell. It Ho" 

~ac.i.11 ••• chlne. for ho •• UI. f.atur. function. to .ttract 
u •• r. Th.y ar •• quipped wlth copy-a.chln. cap.bllltl •• and t.l.phon. 
r.c.iv.r. with .ultlpl. function. Includlng progr •••• bl. quick di.1 
Th. copying fa.tur. 1. p.rticu1ary .0uOht aft.r by u •• r. 

Th.r. ar. thr •• factor. that Cln boo., the .a1 •• of ho •• rae.t.l1 • 
• achln ••• according to the d.v.lop •• nt .taff at on •• anufactur.r 
Flr.t , prlc •• nould fall to cl0'. to lOOK V.n (100 USO) S.cond . the 
.achin •• hould b ••• a11 .nough to be placed on a d •• k Third and ao.t 
i.portant, 1t ha. to be in the '-Ill .od., ~hlCh ,. the .o.t co.aon 1n 
o'flc •• arou"d the world, becau ••• anv hoa. u •• r. Will li\.ly u •• the 
.achln. for bu.in ••• co •• unicatlon. 

FaC.i.il •• achl" •• at ho •• w1II .nabl. coap.ny •• ploy ••• to 
IWlftlv att.nd to bu.tne •• r.lated probl ••• which .av occur b.for. 
d.parting for work or after coelng ho.. On.' •• ch.dul. can b. 
r.port.d to the coapany when ab,.nt froa the offlce, and i.portant 
dacu •• nt. can b ••• nt to tn. offic., without n •• d to .top by For this 
r.a.on, facIl.11 •• achin ••• hould b. tn the '-Ill .od. 

S.cond-hand fac.lelle .achin •••• 11Ino for about lOOK Y.n (2K 
USD) ar. v.rv popular, partlcularly a.ong ••• cuti~ •• or .aJor 
corporatIon. Th •••• cuti~ •• us. rac.i.tle •• chtn •• at ho •• to k •• p 1~ 
clo •• contaCt with th.ir office. and avoid nol.v t.l.phone calls lat. 
at night ~'th a ho •• fac.i.tl., ~robl ••• WhlCh r.qulre l ••• diet. 
att.ntion c.n b. d.alt WIth accordingly The •• chln •• ar. partlcularlV 
uI.ful for •• chang. of lnfor.ation wlth o~.r •• a. offlC •• wh.r. tl.' 
lag ••• 1.t 

Th. falling price of facI'all •• achin •• will .v.ntually .a'. 
po •• ibl. th.lr UI. by all coapanv •• ploy ••• P.r.onal co.puter. ,.11 
v.ry w.ll .v.n at a priC, of lOOK Yen ce~ USC), but Japan ••• word 
proe •• lors pr l c.d at lOOK Y.n C670 USn) ar. ev.n aor. popular 
"anufactur.rl can u •• thl. exp.rl.nc. to for.ca.t at what pric. the 
.al •• of ho •• facllaile aachin •• will sharply ~o up . 

In 1986, fac.iall. prOduction ~a. 300 bl1110n Yen C2B USC) down 
by 3. froa the previou. v.ar "anufactur.r. ar. urg.d to dev.lop the 
ho ••• ark.t to r.OA1n prior oro~th of lOX a y.ar 
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(Not. Th. infor._tion cont.in.d her. 
"Jap.n Electronic Industry Newsletter- No 

oriQin.lly .pp •• r~d 
3A. July 10. 1987) 

In 

Du. to a ch.nQlnQ •• rk~t situation •• p.ci.lly r.pld growth of low 
pric. ho •• '.C'l.ile •• chlnes fro. the l.st su ••• r, nu.ber of units 
•• nuf.ctured in l.st fisc.l 86 (April '86 - M.rch '87) reached 1 
.il1ion unit. However, v.lue of production .t.yed .round a little 
over 300B y.n (2B USO) 

Ricoh ~1 57. 
M.t.ushit. 21 4X 
To.hib. 12 6. 
NEC 12 OX 
Canon 1 1 37-
Other. 21 27. 

Ricoh overtook "_taushitA, the 10nQ e.tabll.h.d leader In this 
•• rket, for the fir.t tl.e Ricoh ' •• ucce •• 15 e.plaln.d by a .tronQ 
bu.ine •• in the dO ••• tlC .arket a. well as export. to the U Sand 
Europ. Th •• trat.oy for Ricon to .anut.cture only hIgh value 
product., and DEMIng low co.t product. fro. To.htba h.lped R1coh', 
.ucce •• 

".t.u.hit •• uffer.d fro. lack of product. in the low pric. range 
l •• t y •• r Now it i. trying to r.cover it. po,ition by adding low 
price .achine. to 1t. product lin. 

Toshiba incr.ased it •• ark.t share to 12 . 67., 2 67. up from 
pr.e •• ding ye.r. To.hib.'. growth i. explained by a .trong product 
dubbed ·SPOT·, Wh1Ch ha. be.n OEMed to Ricoh a1.0 

NEt has be.n pushing a -syste •• a1e-, I . e ••• t of f,c.i.ile 
.achine. and .in1 co.put.r. 
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II FACSI"ILE NETUORK AND SERVICES 

Etc.illl, N'twor~ 

Fac.l.ll •• acnln •• co •• unicat. wlth .acn oth'r via co •• uaie.tlon 
I1n •• Th.y ar •• vallabl. 1n four way. 

- R.gular t.l.phon. Iln. n.t~or. 
- Facli.il. n.twork (NTT'I -F-N.t-) 
- Facli.ll. co •• unlcation •• rvic •• in VAN 

Intra-corporation .ultl-•• dla n.twork 

An indivldual f.cli.il ••• chln. c.n call .ny faCll.il •• achln. 
wlth the •••• -.od.· (C-1, '-II. '-Ill or C-IV) via r.gular t.l.phon. 
1tn. network 

Enhanc.d n.tworking of fac.latl •• achin •• ar. availabl. fro. 
NTT', F-Net and •• rvic. bur.aul or co •• on carri.r. who provide ·VAN
(va1u. add.d n.twork) l.rvic'l NTT'I F-N.t •• rV1C.I .r. d •• crlb.d 
lat.r 

"ulll-I,dl. H'IHork 

Fac.l.ll •• achln •• ar. u •• d by alaolt all corporatIon. in Japan 
According to an •• tl.ate in 1986, 1t i •• aid that 9SX of the 
corporation. who ar. lilted on the Stock Elchang. ln Japan .r • 
• qulpp.d with facs,.tl, .aehine • • 

In th.s. larg. corporation., vote., data and rac.t.ll. t •• O" ar. 
tnt.grat.d in on. n.twork which i. r.f.red to a. -.ulti-•• dta 
n.twork- It conltltl of hiOh .pe.d, digital co •• unlcation lin •• 
WhiCh link corporat. 'acilitie. . The ben.ttt. ar. co.t .avingl 1n u •• 
at co •• unlc.tlon 11n •• . 

Multi-•• dta n.twork. ar. found to do.e.tlc and .ultl-natlonal 
corporationl al well A popular configuratlon 1. 00. which conn.ctl 
Tokyo, N.w York and London offic •• . 

IOIIAr.tLoo with N.w T.,boAlpgL •• 

Th.r. 'Ilst n.w types of .ppllcations which lntegrat. new 
t.thnolog1e. luch a. optical di.cs. OCR. and .Oblt. co •• unieatio~. 

A eo.pany call_d "ilaw. start.d running a Iyst •• USing fae.l.il_ 
•• chin •• and OptiCal discs 1n 1985 Th •• y.t •• provld •• r.al •• tat. 
t~for.atlon Infor.ation stored 10 optical dilc. can be retrl,ved aod 
printed out to f.'ll.il •• achln.s 

Shin Nihon S.lt.tlu (Japan 6t.el' us.s allo facst.il •• 'chin.s 
and optical dilcs for storin; and r.trievino t.chlne.l lnfor •• t10n 



O.t. 5.nt vi. f.csi.il~ can b. r.ad by OCR (optical char.ct.r 
r.cognition) .y.t •• . Th. Iz.kaya Chain i •• aid to b. running this typ. 
of data .ntry .y.t •• 

F."lel1. "achin,' Flnd N,w Pl.c,. 

Tr.nsportatton co.panl.s alr.ady U5 •• obil. facsl.l1, •• chln.s 
conn.ct.d via radio 

- So ••• chool •• tart.d co •• unicltlnQ wlth th.ir .tud.nts .t hom. 
via fac.iell. 

- So •• construction co.p.nl.5 bulld hOUI.s with fac.t.ll • 
•• chin •• in'tall.d as a v.lu. add.d f.atur. 

• 



III NTT'S FAC81"ILE NET~ORK IF-NET) 

Th. nuaber of subscribers of NT!'. r.cltatle n.twork called F N.t 
t. growing rapidly A. of Harch 1981, 1t r •• ch.d about 90,000 
Syblcrib.rl. OUt of 90,000 lubscrlb.rl, 50,000 lubscrib.rs w.re added in on. ye.r 

The notlbl. advantag •• of F-Net O~.r regular telephone lin. 
network art .fficient faeli.ile broadc •• t and tcono.y for long 
d'itanc. fleli.il. tran •• ll.ion co.pared to regular ttl.phone lint 

Starting fro. February 1'87, .Olt ~-III aode faellalle •• ehtn •• 
Can b. connected to F-Net. and it il avallablt throughout Japan 

Hh.t i, F-N't 

The b •• te •• rvic. provided by F-N.t II • store-forward function, 
and 'ae.t.l1e tnfor •• tion i. tranl.ttled over hlOh spa.d digital 
11n ••. 

In ord.r to U" F-N.t, a on. tia. subscription , •• aust b. paid 
It coat, 800 Y.n (5 3 USO) In ord.r to co.aunlcat. ov.r F-N.t, both 
s.ndlng and r.c.iying fac.i.tl •• achln., _USt b. hoot.d to F-N.t 
F-N.t s.ryic.s ar. availabl. 1n about 100 cit i., 

DS'tlnctlon b.tw'.n ~-N.t and r.gular t.l.phon. lin. S •• ad. at 
the tta. of dtalino An unique pr.flx nueb.r, t. 161. ~ddr.ss.s the 
F-H.t Oiallng 161 follow.d by a d.stination fac.i.tl. nuab.r 
conn.ct. you to F-N.t Oth.rwis. you Just dtal a d •• tlnatlon facli.tl. nueb.r 

~tt '.Ityt,. 

"axtau. 100 d.,tin.ttons can b. ,.rvic.d eroadca.t 
trans,ls.ionl ar. don. in para11.1 Thi. Is an advantag. Ov.r 
faestail •• achin.'. broadca.t '.atur. WhICh handl •• tran •• l.ston In •• rial 

F-N.t handl •• aultipl. d •• tSnatton, by ussng -short •• ,ton'd 
"ueb.r- capability, a,.ionlng alny facs.all. nueb.rs to a -short 
faclteil. nuab.r-

Up to 5 r.trS •• tn 30 aJnut'l. 

Uh." t.l.p~on. call .s .ad., phon. cony.r.ation can take plae., 
and 'ac,f.il. tranl.i •• ion 11 IUlp.nd.d 
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Dellv.red facsl.il ••• ssag. can b. stor.d by using buttons of • 
r.c.iving fac.iatl •• achin. 

An arrang.M.nt can b •• ad •• 0 that facsial1. co •• unlcat10n can 
take plac. within a certain group only. 

Enb.n, •• ,Dl of F-N.t 

S.~.ral .nhanc ••• nts w.r •• ad. to F-N.t, and th.y w.r. put 1n 
•• rvic.s a. of F.bruary 20, 1981 . 

- Call SIgnal 

Pr.Vlously, only tho.e fac.lal1 •• aChln •• which us. 1 3K Hz 
call slonal w.r. able to connect to F-N.t. How.v.r, old '-III aod. 
facsiall ••• chln.s which u •• 1& Hz call signal can b. conn.ct.d to 
F-N.t now. 

- Sil. of Docu •• nt 

Pr.viously, •• Xi.UM Sil. of docu •• nt that can b. tran •• ttt.d 
without r.ducinO it wa. A~ Csi.ilar to ·l.oal~ .iz.' Now it is 94 
(25 • 3S c.l. 

B.twI.n l' 00 tn the .~.ntno and 8'00 i~ the .ornino fac.lal1. 
transai.slon cost 1. discount.d by 40Y. 

Ma.i.u. 10 paoe. lnfor.atlon can b. stor.d for an lnforMatlon 
provider in a dedicated ••• ory in F-N.t, WhlCh can b. r.trl.v.d by 
cllents aft.rwards. Multiple r.trl.val requ.sts can b ••• rvlc.d in 
parall.l 

- Certifl.d D.livlry 

s notified 
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~ •• l'u. 1,000 d •• tln«tlons can bt sp.cifled Stnding can take 
plae. during day tl ••. Thi ••• rvic, wa. start.d tro. 5/31 in Tokyo 
.rt. 

~lnk'ng Co.puttr tnd f,e.1.ll. 

On. of the ~-N.t f.atur,. call.d ·Ctnt.r-to-End- co •• unic.tlon 
allow. tlcst.tl ••• chin •• to bt us.d I. rllOt. tlr.ln.t. for •• ndlng 
and rlc.tving tolar'ltion to/fro. co.puters It can bleo •• an 
alttrnatl¥. d.Vlct to • keyboard tlr.lnal for enttr1no data to 
co.puter 

There art ZO aystt •••• 1.t today, Otlivery or stock priCt 
to'ar.aflon, r.al •• tlt. tafar.ation rttrtlval and delivery, order 
entry of co •• odltl •• 

NtH ARpl1C.tlRDI 

Ualng -Flest.tl. Infor.atl0n Strvic,·, various lalor.ation .uc~ 
•• n'ws, w.ath.r for.e •• t, .cono.ie lolor.ltlon. ehoppln; infor •• tton, 
let.ure/.port. lnfor •• tlon. etc, can be retrieved e •• ily, And th •• 
t~p. of u.e Will explode in tne future 

• 
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Oerlnition or ir9UP' 11.11.111 and IV' 

Accroding to the reco •• endAtion or CtITT. rac.iaile •• cnin" ar. 
C1A •• ifi.d into four groups; Group I, II . III. and IV The G-l and II 
ar. bA •• d on Analogue t.chniqu •• And G-Ill and IV us. digital 
t.chniqu ••. 

Th. hi.tory or Analogu. t.chniqu •• ar. rairly old In contrast 
digital t.chniqu •• ar. r.lativ.ly n.w Th. int.rnational .tandard. for 
the G-III w.r. establi.h.d in 1980 a. CCITT R,co'.'ndation T • 

Coding T.chnigut. IMH and MRJ 

Th. principI. of fae.i.il. i, to .can A pap.r And digltil. the 
i.ao. in u.ing binary valu •• 0 and 1 corr •• pond.ng to black and whit. 
Trans.ission .ffici.ncy .8 achi.v.d by co.pr ••• ing infor.ation wh.n 
th.r. 1 •• continuous .tr ••• of bit. having the •••• value Th.re .re 
two coding t.chnlque., HH (Modifi.d Hoff •• n) and HR C"odifl.d R.ad) 

MH t.chniqu. 1. a on. dt •• n&lonal coding t.chniqu. whic~ is 
appl1.d to •• inOl. scan lln •. "R t.chniqu. 1. a two di •• n.ional 
coding t.chniqu. which i. appli.d to two adjac.nt sacn lin •• 

By u.lng th.s. coapr •• slon t.chniqu •• , tran •• i •• lon effiCi.ncy i. 
i.proved co.par.d to uncod.d trans.i"lon , Th. cod.d •• thod 1.prov •• 
• p •• d by a factor of a. auch A. 8 tl.'& 

Group III fAc.imlle 

The '-Ill .od. fac.i.ll •• achtn" us. MH or HR coding t.chnique 
and tran •• it infora.tion ov.r a t.l.phon. lin. n.twork D.n.ity of 
scan lin •• 1. either] 85 lin •• I a. or in ca •• of · fln. aod.·, it Is 
7 7 lIne. /.. Tran •• i.sion sp.ed is .ither 2,400 bps, 4,800 bps 
7.200 bps or 9,600 bps Tran •• is.lon ti •• for s.nding an A. 511. pao. 
(si_il.r to -leoal- SlZ.) i. about 60 seconds on av.rag. 

T~e co •• un1cation protocol betw.en sending and r.ceivtng .achin •• 
15 defined in CCITT's R.co •• endation T. ]O Cur~.ntly . fees1a11e 
.achln.s do not have .rror correction featur •• How.v.r. it J~ 
.xpect.d that CCITT ~111 includ. error corr.ction fe.tur •••• option 
for iaple.entors 

'roup IV FtCfl,1Je 

Th. '-IV aode f.csiaile .achin.s us. a publiC data network 
ai.1ng at higher tran.aission spe.d and hIgher r.solution of i.aoe. 
Int.rnational standards for facsialle aacnlne functions (C1A&S 1 •••• 
below) ~.re establIshed in 198., and th.y were adopt.d by Japan and 
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announced by Poet Orfice 1n March "85 In Cac •• bar 1985. 13 
•• nufacturere .ucc •• ded in co •• unicatino with •• ch other ~i. DOX 
pack.t .wltched network 

Thi. group of •• chln •• u •• ' • two dl_en.lonal codtng technique, a 
•• Ilaua 64k bps tran •• t •• ion ap •• d, and error correction techniqu •• 

Tha G-IV aoda •• chtn •• are cl •• ,tftad Into thr •• c1 •••••• Cl ••• 
h ••• 'ae.t.t1 ••• nd/recelvA function CI ••• Z ha. an additional 
capability to CI ••• 1. Sending coded character. and recetving telatax 
alxed .ode CI ••• ] ha. an additional capability to CI ••• 2. Sanding 
tel.ta •• t.ad aoda functions Th. CI ••• J •• china will loo~ ll~ •• 
workstation with keyboard 

Standardization of CI ••• 2 and] are now underway, and product5 
1n th ••• cl ••••• • r • • xpected to e.erge 1n 1990 

CII" 1 .Ichine. Ire e •• rglng In the .arket Dua to high price. 
1t wlil take. Nhile b.fore they are Nidety accepted. Th •• e .aehine. 
will oradually Olln wide acc.ptlnce once ISDN (inteorated Servlce. 
Digital Network' .ervlee. (which I. called -INS Net S.rvic •• - by NTl 
of Japan) are .tlrted io the 'pring of 1988 . CIa •• 2 and 3 .achine. 
are In develop.ent proce •• 

101.eolt10011 f.,,1,al, N.twark 

It 1 ••• td thlt .ore than hllf of IUtO •• ttc dtallng connection. 
of internationll t.lephone co •• unlcltlon. Ire used for dlta 
trln •• i •• lon including flc.i.ile 

loternatlooal flcst.lle trlos.t.sioo. are done ba.ed on current 
lnteroatiooal tlilphone network which WI' de.igned for voice 
trln •• l •• lon Ind they .rl not .uitlbll for faesl.il. trao •• i.slon 

For eXI.pl., filiurl of hlnd.haking between fle.i.il. a.chine. 
occur not only for the re •• on of bu.y tera'nll, but inldequate .ettlng 
of co •• uniCltlon p.r •• etlrs on thl terlinlt .ide AIIO, cO'lunieation 
fallur •• cccur due to noll •• on co •• unlcltlon I1n •• 

tnternational pUblic flc.I.lle network. are exp.cted to b. 
l_pl •• anted One 11 I facs,.tt. Itorl-and-forward Iyate. ba •• d on the 
MHS < ••••• g. handling .y.t •• ) technique WhiCh il being developed by 
J.pan'. kDD (lntlrnltlonll T.leOra. Ind Ttlephone' for '-III lode 
flc.'.lle .achlne. It 1 ••• pected to b. in .ervlC. 10 the n.ar 
future 

There e.l.t .trong d •• andl. prl.arlly fro. JapI"e •• corporation., 
in the '-IV 'ac.i.ll. trln •• i •• ion b.tw.en the U S . • "d Jlpan. In 
r •• pon.e to the d ••• ndl. KDD Itarted •• rYlce. ot 56k bps p.cket 
.witch.d co •• unicatlon (c.lled VENUS-LP) which allow ext.nded pack.t 
.11e for the '-IV aode flc.iaile tranl.l •• ion 

, 

,. 
--------------------------------------------------------------



Recently. hot topics in the 
around low priced .achines. i e 

facsi.ile 
ao-called 

.ark.t have be.n centered 
Mpersonal facsi.ile M 

R.alization of the low price without degrading functionalities 
was .ad. possibl_ by advance.ent of t.chnologi.s in all a.p.cts of the 
tacai.ile such .s r.ading and writing of i •• ges, .od •• , data 
eo.pre.sion t.chniqu •• , and intefac. to coaaunicatlon network It ow •• 
also to advance.ent of aicro .l.ctronics technologi •• that are 
gen.rally available such as larger capacity and lower price of ••• ory 
.ore functions in on. logic chip of LSI, .tc For •••• pl •• a aode. 
nor.ally conslsta of a few chips, but it will beco •• one chip which 
can support higher co •• unication .pe.ds 

As an .xtension to the personal facaiaile, there exiets a cl •• s 
of .achin •• called • ••• 0 phone- It supports s •• ll Size paper. A5 or 
A6 

Th •• e.o phon. is classified lnto two categories d.pending on the 
type of co •• untcatlon •. One ia a facai.ile type and anoth.~ i. a 
tele-writing type . 

The facsi.lle type .e.o phone •• re furt~er divld.d into two 
groups One 1. a group of .achine. which are co.patible with '-III 
Another oroup is .achines which ar. ineo.patibl. wlth '-III, but can 
co •• unicate wlthin the group to .end and/or receive .e.o. or 
docu.ents. 

Th. tele-writing type i. a .achine which ha. pr ••• ure s.nsino 
.ech.nis. and s.n •••••••• 0 •• or graphic. which are being written on a 
pad, a part of the ••• 0 phon. equip.ent 

~e.o phon. co.t 1 ••• than 50.000 Yen (333 USC) It i. auch 
••• ller in size, lighter in weight. and lower 1n prlce co.pared to 
.per.onal 'acsi_it.- AlthoUQh it is .o •• tl.e. liait.d in 
functionalitie. and trAn •• iasion .peed (2~OO bp.', it u ••• advanc.d 
t.chnologi.s .uch a. contact •• n.or for -read1ngM on.-chip .od •• , 
.p.clal LSI for i •• ge processing 

StandardiZation of .e.o phon •• which u •• '-III 
co •• unic.tion technique i. b.ing worked on by CCITT 
.tand.rdit..d. it i •• xp.ct.d to b. us.d .ore widely 
ter.inal 

Aoto!.tic Swil,hlng 'Cd Vole. R •• pon.t 

co_patio1e 
One • 

•• .. hilndy 

P.r50n.l facsi.tl ••• chines and •• ao phon ••• re likely to be u •• d 
.s teltphon. equip.ent ., w.ll Therefore function. such ., .an 
auto •• tic switching function betwe.n t.l.phon. _ode and f.c.i.il. 
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.ode, and I vole. r.spons. function baeo •• aor. t.por~.nt and are 
required . 

Aa to an auto •• tlc switching function. there are a few techniqu •• 
alr.ady 1n u •• now, Counting call Clng, detecting a 110na1 a. part of 
'lel1.11. co •• unicatlon protocol . analyat. of frequency of r •• pon •• to 
racogniz. Sf 1t Is hu.an votee or not . 

VoIce r •• pon •• 1. alr.ady tapta •• ntad In 10.' •• chln.. It 1. 
con c aptually • co.binatlon of In anewarino phon. with. faellail • 
•• chin. It ha •• collection of Ilapla phr •••• etorad In raad-only 
••• ory (ROM) chIp. such •• ·PI •••• call again latarM ate 

Ex •• pl •• ara "atlulhitl's Panar •• UF-12, Rtcah · . RIFAX LJO/L60 , 
TOlhlba'. COPIX TF-2JO/3JO 

Color fle,llll, 

"Olt of orflca docu •• ntl do not requsre eultS-color prSnt on 
'Ae.leSle .Aehlne. However. ln so.e APpllcAtion .uch ••• cnoollnQ via 
fac.i.Sl. co •• unlcation, a black and r.d two-color print capability i. 
appr.ciated and th.r. ar •• uch .achin. availabl. today 

Two-color 'ac.S.il •• achln •• have a two-color .canner by which 
red and black .1gnal. are .ensed and coded On the receiVing side, 
two-color ther.al p.per 1. printed by a t~o-color ther •• l plotter The 
th.r •• l paper deveop. diffecnt color. depending on different en.rgy 
level 

There are a f.w •• thod. 1n color printSng, 1) .ulti-color ther •• l 
print lng, 2) .ult1-noxxl. ink J.t printing. 1) ther.al tran.fer 
prlnting , .nd ~) la •• r printing So •• of the ~.thod. ar. 1.pl ••• nt.d 
In co •• ereially available fae.i.l1 •• achine. . E.a.pl. 1. Ricoh'. 
RIFAX 810SR 

St.ndacdlxation or color lnfor.atlon COding and tran •• a •• l0n ar. 
now under way by ceITT 

Hlgh t.rrpt,, "C' f.c •• "I. 
A hlgh perror.ane. 'acsleil ••• chin. which 1 •• o •• tl.e. r,'.r.d 

to a •• ·c.ntral •• chin.· is characterlx.d by a quality pictur. and 
hlgh .pe.d In ord.r to achl.v. a high quality plctur •• 1.prove •• nt 
of overall t.chnolooi •• for reading , writing and proc •• sing of 1.ao. 
n •• d to be .ddr •••• d 

For •• al1 characters luch a. tho •• ln new.pap.rs, 1t i. r.qulr.d 
to hav. four ti ••• d.n •• r scan lin,. than th, ·'in, .ode- of e.lsting 
fa,staile .achlne. Currently .ulti-bit CeD to r •• d 16 pi.el. per •• 
i. 1.pl •• ent,d However. it 1 ••• p,eted that better perfor.anc. ,an b, 
achi.ved 
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As giant IBM closes its grip on every major market, 
the 'also-rans ' are scrambling to find the means to compete. 
Computer prices are declining rapidly , 
new products are being introduced at a dizzying speed, 
and distinctions across all product classes are blurring. 
After the 1984 boom, a slowing economy could mean 
a tou9h year ahead for most vendors in 1985. 

Computers are Ih. small btile bout sittm, on offie. dr'lh 
uled (Of .prudlhH' .n.I)~a. ComputeR &If .ao mual\f 

')"lolemS In en\ltonmtnt·ronltoUKI back rooms. orehHua'
in,: the manufacture of automobllb. And there 118 complete 
spectrum In btl\I .. ~n 

Imph PUI, rompUltn .rt elK'l'''"_c mach,"" 1M! 
mampullie lUI and numbers at hilk speflis Wiin& pre'il.'m· 
ltn Jets of instructions ThHe machl"" ImprO"t product'l 
Ity In sen-Ice IndultuH b)' .,dinlthe preparation, .l\IIh',i~. 
and !'to .... of information and pronde • ec,mpe'Illlt td,t III 
manufacturers throUfh automlllOn, which reduC'ts manu
ractunn, cOlu,,'h,ie increulnl prcxluct qUlllit)" 

Compuur h.,d"art shlpmenu ruched S53 billion "" orld 
wide In 1984, a('«lrdlng to 8tlmalel by Internauonal nata 
Corp IIOCI, a market reH:arch firm. That ndudH an~ 
re\enun from servlU, IOft9.-are, and mainttnance IDe' 
elpeda .. IH to Irow at an annual rate of 18,1" O\'er tht 
ntlt th't yurs, to $122 billion in 1989. 

IBM takln. a bro.dtr VltV. of IU marlett. HtlmatH the 
informauon procHlilnl indwtt)" generated more than $260 
bllhon In revenues world ... ·ide In 19804 IB\I domina lei man~ 
of the majOr markeu In the Information pr()('fl$inglndla 
try. In IU VieW, the Information prOC'eliln. Indw.try .. 
actually a convel"lence of the.computer. commUniCattoM. 
and conant buslnelSel. (By content,lBM means databaMi. 
IOftware, uaef Ian'u&leI. and dirKtonel.' Communications 
deals With the traru.fer of mformatlon by such means as the 
telephone and electrOniC mail and the transmwion of 
InstructiOns and data to .uch eqUipment .. worutatlolll. 
printers. and copier mKhines. Any major player in the 
Information prOCft,lln, Industl)' must addreu .u thew 
LUUes. IBM eltlmaw that the mformallOn indwll)' reprt. 
tented about 3.9" of US. IrON national product (CNP, in 
1984 The company pro)eCt& the industry will ,row by IS .. 
annuaUy. to rNch S300 billion in revenUH worldwide in 
1985 and a trillion dol.lan by the early 199CII. The informa· 

t)On prOCftJlnl IndUStry II likely to bt !.he lIrgelt in the 
.. wid by Ihe end oflhe century and laden thedail)-Iife of 
e\en ~t'IOn 

Price /performance drives market expansion 

Continued ImprO\·tmtnl in pricefperformanre le\'els of 
a\'lllable equipment is lhe dnnng foru bthind the 'ro .... "h 
of tht mdwlt), As the performance ie\tl II uch prlU point 
mntmu" 10 Impro\e for. conlerwh. IItht price (or 111\·tn 
ItH') o( performance fallll, mort C"Ullomen a re willina: to 
buy compo!'"1 power The industry has Improved prlcel 
performance by approllmately 2O'l-2S"k per year, Thi4 
ttend II upec~ 10 continue fOf al Ita5l the nUl decldt 
and COfftllln ... ,th annual rt \'tnut ,rowth of I S"'-20~, 

Se\'eral til"" of rompulen arf' available to IOI\'e I Wide 
fln,e or c:omputlng problem. and price 'performance 
imprO\tmenu are upected to be tffected . I OU an da~ 

VALUE OF COMPUTER SHIPMENTS DEUVERED IN U.S. .. - .. ~ . .. 
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8)' vntu~ 0(1t .. enormlt\,IB\I" the pnc:e lude, (or alm<»t 
every categor) of compultf In the pau IBM hIS provided • 
PrJCI"' umbrella under which mOlt rompetlton could !lve 
while leavinl IBM with hralthy margins. The pictu re 
chlncK! In e.rly 19 2, when the U.S. Bov.rnmenl d ropped 
ita 13·year·old antitrust lUll ".inlt the company Since 
then IS\I has made aurffiWf' Price NIS, IntrodU«d. 'ludy 
auum of new producli on the leading edge of t«hnolorv. 
and .ued competlt.()r. allegedly Infringing on IU roP)'TllI'hLi 

AlthOUJlh IBid hu • \'Illu.1 monapol) In th. taTle.aclle 
')'Sterna market and II up,dl)' I.min,share In Ihe perlOnal· 
computer market. the go\ernment will prob.bly not rene'" 
any utlon, particularly In the current political climate 
Given the Ittaleglt' Importance of the Indultry and Japan', 
recent ad ... ancu In lfC'hnoloelal kno,,' -ho~, It might ~\en be 
argued th.l 18'14'. lize .nd ruourCH are the lS', be.1 
"upon. In defense u( IU current .upr~m.C'\ In tht' rom 
puter Induttry, B) 18\1". ei"m.te, it rurrenth hold no mort' 
th.n 30'1> or the rompUler .ystem. mlrht. IOC, hOlf>e\{'r, 
est.m.ted IB)I' •• h.re It 31!15'\ in 19R.l .nd Ihlthtl\ ~I(I'" 
that In 1984 In III llkehhood. HUOUJ . nUIfU,IICllon "oold 
rfOl be taken ".Inll IB\I unleu predllCIIY prlelnll tprtC"lnlt 
below I"erille COlt) ~uld be pro"~n. Th .. "'ould not be u,~, 
U IBM does not bre.k OUI COlt In(ormilion by produci line 

Due to economies or K.le, 18\1 IIlhe 10W ·COII produrer In 
m.n), aMi The compan\' h .. enlarled lhll ad,'anll,e b, 
In .... lln, In .ulom.ted r.('Ihll" Bet"~~n 1980 Ind 1984, 
IBM spent $16 . ~ blll,on In plant Ind other proper1\ ($.I Ii 
billion ,n 1984 .Ionel /\ioother U computer company ean 
mit h 18M', pl.nl moderniUlltln .nd expanlion prorrlm 
18\1 likes p.lnl to desl,n lueh hl,h \"olum~ prodUC''- .1 
mlcrocomputen, Iypewmen, .nd printers, with IJ rew 
p.rta .1 pouible 10 Ihe) rnl'· tlSlh be manu(.ctut~d in 
automated r.clliun , 

18\1 I' a firm bel,t\tt In Ihe pr.« el.,tlcn), o(demand and 
ha. hl.toflwl)' priced urdully down III COIl CUt\~ \\'Ith 
I rON m.'IIMo( .bout 40 In 19&.1 thtcomp.ny h .. plen', 
or room ror prlre cuu 

Competition futls technology advances 

A.18M lowered Ita PIICln, umbrell., It Increued Ita Ito" of 
new producu 10 the m.rket, In 1980-84, IBM .pent $15 .~ 
billion on tKe.tch, de,elopment. and encinftfl"l 18\1 
lpent $4 2 billion (91" o( re\tnues) In 1984 .Iona, com· 
pared with $6.)1 mllhon (11.3') b)· IeCOnd r.nked DIGrTAJ. 
!QLIPME. ...... CORP dUml, It I fiscal ,·ear ended June 30, 198-1 

18M ', competilOrs, p.rtirul.rly the plul ·compatlble m.n · 
uracturers (PC~b) , II.-ho m.ke computers or perIPMr." th.t 
can be plUCCed into .nd oper.ted With IBM equlpm~nt. 
thrive only when they c.n pro\'lde a prin/per(orm.nte 
a(h·lnll,Je o\er 18~ Now competitors mWl play tfC'hnolog' 
(itch·up With .n ever-incre .. tn, number or IBM ptoducu 
Jwt to 'lly e"en, let alone prOvide luperlor producu. The 
mult h .. betn an Indunl')'Wlde acceler.tion or RID elpen · 
dituresln the r.cfl or It'ere PIIClnc prHluret. 

In 1984, 18~ Introduced new produclli with Hllmated 
pfOlram revenues totalinl $40 billIOn over thelf Ii(etimes 
IBM plaflll 10 introduce new produrta in 1985 tlpected to 
,ener.lt LOlli prO(Tam renn ues of S80 bllhon Thl. phe· 
nomenal tate o( ne'" product tntroductionl II likel), LO 
con tinue 

A. tht lpeed wllh ... hich new producta .re Introdu«<!. 
increases, product lire cyeles Ih"nk The marCln ror error IS 
Imall ... uemphfied by the uperlenct o( STORAGE 11:('H 
NOLOGY, which "'IS one o( the 10 l&fItst computer rompa· 
niea in 1963. In I.te 1981, IBM Introduced. new hllh· 

perrorm.nC'e dISk lLOrlle lubi)"ltem, the J380. (or use ... ,th 
larle·te.lt I)'leml . STORAGE TtCHl'oOLOCY, ... hOM- maIO 
prooucu are IBM plul-rompallble hllh ·per(orm.nc~ llOr
.,e productl, bee.n de\eJoptni a comp.r.ble produCI 
PI.,ued w.th dela\", and tH:hnulOCluJ problems, the rom· 
pan)' oper.ted .t a lou ror rour IU.I,ht quarters \ended 
June 198n Final!) the COMpan)" be,an ,tlrI", up for 
volume produrtlon of ita &l8O d .... storale .ubs'·'lem The 
company projf<'ted Iha, II would break e,en ,n the third 
qualter of 19S4 At that time, however, 18\01 rUI pilCH on III 
Uln,,,, product line In preparliuon (or tM .nnoutK'ement 
or. nf'\lll' ,eneranon o( hl,h performlOff storage de\'ices In 
Ocwber 19801, STORAGE TttHM)LOC\ announced It would 
report )et .nother lou and filed rOt prolfC'tion under Ch.p· 
ter II orthe federal Bankrupl~· Cooe 

S1'(Ul,f,L[' , ptwptCU do not look ,uod 18\1 plan~ to berin 
volume Ihlpmenu of III ne,, ·,enerltlon 51ora,e d~\'lee In 
I.te 1985. A romJ)f'tlll\'e product from :tTOR.-.G£Ttf'H 'OLOe'" 
w,lI not be au.l.ble before late 1986 It ukH • lot n( c.lh, 
",hlC'h ~GF. does not hl'-e, to brln, a ne" product to 
market " lotlO\f't, CUltom~".re lIkely to be IHt) o( bU)I", 
lurh f'lpensl\~ Ilems u hllh perform.nce Ilorlle lubl"I' 
teml from. rom~n)' thal could dlllppe.r 

Sume vendo ... find t.empor.rll), ure h.rborl in marlcet 
niches wbert mM II not )'etllron, 1l'-'TEJtGRAPH CORP. round 
.uch a nKhe In the computer-alded dea.,n and computer · 
.Ided m.nu(ldufln, (CAD/CAM ) m.rket, .nd O'-'IS\ S\'" 
T£\I (ound one In the computer-aided en,InHnn, (CAE) 
workltatlOn ma,k" Bul no niehe that offe ... potentl.lh 
1.'1~ re"enun or .n entre intu an'lther larle market If>,JI 
ever be lire (rolll lB. .... 

In lumm.ry, tltM', competitOR lunwe only b) offerinl 
ptoduCll "'lIh ",nllian! .dvant.,_ over thOM or IB\I, 
Ulualh .1o .... tr price or h.,her perform.n« (or comptlrablt 
~Ulpmenl A~ the tfC'hnokcy In,-oh"td In 18\1'1 pmducu 
bKomti mort comple1 and tlw r .... t which IB\llnlroouctt 
new proouc1 Inlo the market attel~r.lft, it leta murt 
difficult to dt\ elop compellli\'e producLI .nd brln, them to 
market un I I,mtl), b.s.ii And .,18\110,,·en IU prietl, II Kf'U 
ha,der to ulf"tr • PfI(,t' ad\ .ntace and rem.ln prohllble Th~ 
net m.,.nb .nd rttur", on equity o( mu.t computer "en· 
do ... that compete ... ,th tB~ he\t been dfC'ilnlnc ror lhe put 
(e ... \-e.rs, 

R&D I.penditurts H. ~ of U~I-I.IIClld I computlr m.nlif.cturtrs 

,.' I ... , I "" - I 
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The fi\'~ compam~ kno,,"" as the- 8t,;:'-iCH-Bl'RROl'IOH" 
CORP., ~PERR' CORP tformuly l"ni'ad. ,"eM CORP. ('O!'o'TIUlL 
DAT .... and HOSEY'" EU, 1'('.- manufaC'ture larJtiCal" rom
puter!.. usinll non-18M-compatible operatin~ systems that 
atf' propnrta!) to •• th H'ndor Th~ are IR\I'~ oldr§\ 
cum~tlto,... With liN', suanglehold on the market. thIS 
group .. ,11 at best mamtain then C'Ustomer basn o\er the 
nut fi\e )'ean, but are unlikely to .dd rna", ne .... _cmunb 
Existing ("Ustom'rs are feluetint to change ,'rndots due 10 
the hllh ('051 of ,,,,itching soft",.r. and pt'flpherals 1<.1 

prOCHlOMi Wllh dlffert'nt oper.tin~ system. Ho .... r\u.18\. 
rompatablht) .1 .lmOiI a nKH5lty fvr add.n, nev. ('USlum
f'rs. Acrofdlng to IOC, the Bl!'<;CH 8C1U811\' manljt:t'd 10 
In('tease tnf01r total ,h.re til the In largf'-snle s\~tf'mll III 
);I~ in 19~ from 12~ in lh~ pr~\lous ~~.r. prtmarih du~ 
to a Jump In IRRROltOH'" shar~ 10 :),2,\ rr\,m "6r:;. Th", 
Incr~a'~ plaus BI RROI.I.H" In ~'Und plan·. bt-hlnd l8\1, In 
that ~tur 
Th~ lit ,\('H l'Ump8n1H ha\ ~ adop!f'd ~~, f'ral ~I rall'ltll'''!u 

df'ff'nd Ihf'lr CUSlumf'r uac:.H Onf' ha" bHn lu M'l'k .,1.11 
nlchf'~ In .... hllh thf'\ can urf~r iUpf'rlOr pwductl_ brUtt 
5f'f'\ICf', ur "limf' uthtr ad\ antau Fof uamplt-. HO'[l .... tiL 
UI'H III t-llpertiSf' m rontroL. and computt-r 'y'tt-ms in thf' 
facton'·aut()mau()n and buildinjt:--ecurny marhu Bt fI, 
ROl'GH~ has larlt-ted ~,·t-ral marhtlo. such a tht- hnanclal 
mdu"tr~. m ... -hich it already had a stronlE poalllon_ 

~IUlt bf these companle, baH adl,ptf'd the ( \IX (I.,.rat 
Intt: '\'51f'm to somf' df'ltrf'f', u,uall, at the Iv .... f'r f'nd of their 
pruduu uif~tlngs. but al oJ in Klm~ mamframe products In a 
wulld thJ;1 demands .tandard~. lhl~ approach miChl offer a 
llfOnlE offe""l\e weapfln qamlt 18\1 If a ,tandard ( \1.\ " 
determined and enOUlh CQmmetcial apphcatKln' are de\f'1 
oped fnr Ihf' ( \/X t-n\l,nnmf'nt, Cu.tome" dun't .1 .... \·, 
choose 18\1 sy~tem. ~auu they .rt betler, but often 
bKau~ th.y .t. the ~tandatd 

M ... "t of the Rt :-.rH rf,mpama ha\t- dh.nlhed to ".me 
deerH. but usuall~' mto relalrd bu in~ ro'TROt. DAn. 
has pr"babl~ sLrned Ih. far1hKt, In I ~. hnan('Ial If'r 
'Ite'!' InC'ludln,luSlnll: and Insurance bu~me»M. ptu\ldPd 
•. ·I'} uf I.\".nu" and [>9'\ uf np"rallnjl: prvnhl O\l'rall C'N 
puralf' prunt.abihty In thf' WI few )eats hb been I", than 
samfanor.. and In lau- 1984 it announ~ It would sell Ilf 
hnance suhfldlarv to rdOl'US 11.& f~l\ltces on thf' computer 
buslnf'MH. 

Plul·compatible manufacturers IPCMsl make 'ystf'm 
and penpht-,.Is that .,e cf>mptltlble "',lh IBI,I f-qUlpment 
The) ha\e made a ma,bt in th* put b) prO\,dml lOme 
adunUlIf' O"er IBM produC'ts. such as ImpfO\ed pn«f 
performance. futer de!J\rry. smaller physiwlil.e, or belltr 
.Uppolt Howr\'rr, this hAlo bf'rome morf' dlfficuh a. tB\! ha 
ItKTeawd eWoN lo Impro\e In theM! ar*b 
A~OAHL ('OR'_ 11 currently th* only m.JOr P("M \'f'ndnr "f 

lalle-scale ')"items hued in the U.s. Bl IDC's Mtntlllte, 
AMOAHL, with about a 4 7' share of thf' market. 15 In thud 
place, behind IBW and BCRROlfGHS. AMDAHL hu betn hannl 
troubl* kHping up in the PC~t market In f«'ent yeats. ~ 
the technolon of latte-.c.le computers leLi more compleJ, 
It has be-come more difficult to enl,nf'f'r computer produC'u 
comparable to tho.e of another manufaclurer and offer a 
Price ad\antaBe It is e\t-n morf difficult to independfntly 
d*~*1op t.tchnolop that pro",dH an edge O\Ief IB~ WIthin 
th* e\er.shortemng life span of computer produC'tl. At 
pr6enl. only Japan6e manuf.t'turets app".r to han the 
resourcH to suCC'ftd in the PCM market. 

Japan will be IBM', .tronlest competltot In th* m.inframe 
art-M In Ih* future. FUJluu Ltd and HrTAC'Hll.TD_ market 
PCM e-qulpment fanelnl from laf'le'Kale systems and 
penpheral de\'ices to lap·siu pellOnal computers. FUJluu 

owns about ~9~ (If AMI)AHLCORP_, lhrOUCh ",hlch It plans to 
matht 11.5 supercomputers HITACHt has a marketinc 
arrancrment .... Ith Ih~ s'"s tNatlonal ;'d\anced S\'51t-rns) 
dl"'\SK)n of '''TIO'''L SE.'UC'O"Ot'CTOR. 1\[(" ("ORP. pro"'idf'l 
non III\! compatible I'qUlpmf'nl. but has adoptrd Ihf' l.\I.\ 
opt-fatinl s},"stl'm HO'[Y'II> £U. has a croq.hcenllnl q:rH· 
ment .... 'th "£('. 

IBM" no'" hlppml its J(J8X series of la'lt-·scale m.m· 
frame comput*ts The 308J ex fntry If\el s),stem, Intro
duced In October I~. operates al about 3.3 \IIPS and hu 8 
to 32 m~lab)·tu of cont rol storalf The t-nt!') le\ 1'1 s)'Ilems 
srll for $635.0110--.$1,025,000. Thll 5)'5tfrn is rully 10 the 
medlum'Kale cta . iIIU5tratinl lhe O\'erlap In clas.ses of 
rompull'tS_ It otfers Infenor price /perrormance to «rta,n 
modt-I. ofthr mHlium·!OCale 18.\I.,JOO f.mlh computen. but 
otrrn uPt;radf capablhtlH ... ·Ilh,n thf' .,/(..,y class Therein 
lies thr vnly apparfnl tatlon.ll' fot iu fll~tfnre Pnor to 11$ 
introduellon.tht- II ..... f'nd ofthr family ... · •• 'ht- JlIo'-3£X at ~ ~ 
MIPS At thf hilh tnd is the .JOD<I. L'slntt: four prOC'f' wr~ 
.... ...,Lmll al .bo.l\ll :3 \tlPS nch. vohic:h matt- the same poul 
of datA and InstruCtions. Ihe .:IO&f achw\t'S • p"rfulmance 
Ir\f'1 of 2";-28 \tl PS al '\"!otem prices thai ran~e betvof'f'n 
15,21 mllhon--o~1 mllli,," 

IBM unveils SI."aline 

Prubabl~ Ihf mo.t sllmtlrant prodUC1 launch of 19!1'i 
ocntrted In F~bruary. when 18\1 Introdut'f'd Iht fitst of iu 
nflt It-nt-ration h'ch-~nd compulets Codf n.mf'd the 
,s,t,.,,) Wries .. hile In dfHlopment. the machU\f' Will be 
shlppt'd as tM HtlH. 

The first ')'Itfm to become a"allablt ,,,,II be tbe J09O-200 
Volume .hipmt-nll are HI to Maln in NO\f'mber 19!\5 The 
Jtl9n-200 fnln le'-el s)'lltm ... ·ill emplo~' t .. o prOCK50n. faeh 
capable uf Uf.'O'r.llnl\: at about IS MI~ In rommucialappli 
Callons. for ,1n oHrall performanet' le\rl of aboul ::!j -:!8 
\UPS. rou«h.) rqul\'alrnt to that of Ihfo ~ HO"'·e'u. In 
ordu 10 bf·tf"r pen~trale the Klt-nllhe and enginf'f'tln, 
marhu, tht: X'!II]tlfJ lS de<i1Inf'd to otrt-r up to.&1 MIPS in 
iClt-nunc and fn"nMnn/[ applications thrl>Ulh hl,h·,PHd 
muluplinuon. fbter add ~ubt ract IMtrurtj(',ru. special elr 
Nltr\ (Of loop control, 64·blt datA ftM,. and othe-r Impro\e
men16. The S)"!olem has ne'" 2:1611: memo!')- ch,ps 10 prO\lide 
sharPd THOUtCe 'torare of 64 m~lab)'1M_ Lp 10 128 mtC. 
b~1" of Iloragr IS optional In 64 melab)'1e Inrrt-ment~ 
S~~lem puces ra",e from S:; million to $609 million 

Thr Hrond mfmber of the famlh, tM four.pr~'1 
~)(J • ... ,11 no! be a\-ailable until the aerond quarter of 
1987 and ... ,11 be a\'ailable onlY u an up(Tadf' from a 
Jt9.J.1OO The _ '~HU "'111 offt-t Mtimaad performance Ir\ 
t-b 01 ~6--51 MIPS fnr l~nfral·purpoH uw and up to ";8 \IIPS 
fur JClf'nunr/e",lnHnnl apphnlio~ Thf' s~"Strnu; ... ill be 
a\all.blf .,th l:ld megabyt" of .harrd centraluorA[!:e, plul 
up to 256 mq.b),t.es of t':IpandPd 5lorqe In 128-mt-gaby"te 
InC'TfmentJ: Thf up(Tade ""111 toll 1-41 mllllOfl. 

Thf 3(J9!J famil), lS not lrul\' compatible .nlh the JlJdX 
_OH because IBM has lone baC'k to the UIe of hlBh sPHd 
tmlltfr-cou.pl~ logic fEeL) chlpJ ... ,th three times as many 
locK Cift'UIU per chip as the tran.islor·lO- traruiStor IOClc 
ch.t~ UHd in the DX serlH and in moat f'SiStU\l main· 
framu. TIM! Intense heat lenerat.ed by the hlBb density of 
C'I~LllJ dWlpt.ted throu,b a(h .. nC'ft in thumal conduc· 
oon module packq:ln,_ Because of the hardware Inrompa· 
tablhty, the 308X serlH II IOftware-compatible but can not 
be Mkt-uPlrad~ to.~. 

The Ide. of firld upcradability camf about AI life rycin of 
Iar,e.tca!e S)'ltfml shonened. In the put. CUlwmrrs 
scrapped or retOld f'lpensiYe ')'Items at lubitantlaJly 

~. ona. (~C" 
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SCIENTIFIC COMPUTING PRICE/PERFORMANCE 
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Cf IoOf .\ WPil1. pmtd a' .bout 5 million. p,O\ldr Pf'lIk 
performance of up to 250 Mf'LOPS The dUll prrJCt'uor 
X "'PIU prOVIde. peak perfnrmanr-r of 500 Mf'LOPS a' 
prIces Tanlrln, from 9 milllon_ $l1 million The (tim . 

proceuor ~tr'lon. tht X MP'48. available b of the !lnl 
quarter of 19~.'i. opera'tt at peek performance taltli u( ab .. ut 
1,000 MfLOPS, or 0"' 1".rLOP$, and ~1l1 fl" .bl1ul I" 
million Memor)' I'Z" ran!!, from only ont to fl,hl m,lh .. n 
St ·bl! ,,·ord •. l4hlch hmlU performance 

Inllla! .hlpmrn'l of tht company'" SK'(.ndltnrrllu>n 
modrl, the eRA Y 2, Ire 10 (fImmrnce In mld· 19 Th, eRA r 
2 •• four prCftUCr ('NIX ·buNI,ytttm. , ~ upec-ttd to offer 
performance of 600 to 1,200 MIPS _lIh 2.)6 millil>n .... ordl of 
mtmClr\, .t I Prl~ of li6 milhon eRAY', Jrn .... th i, 
rurrtnlh limited b\ III produrut,n UpaC'lh 

In tnt lablt on p.,t is .rt C'urrpnl .nd futurt olftrlnK' (of 
CRA \ .nd otntr lu percomputf'r ,"rndon, (,RA". comprmiun 
In Int l' Sill" th.n form ldablr 

Wuh • pt.k prrformanrt hmll~ to ~ \lfLOPS, ro'l; 
TROL DATA', C\ BER 205 IA m.rkptrd ~rnrrall)' to the ,o\trn 
mtnt .nd education m.rkeu .... nfte price II an Imporllint 
(.ctor About eight 1}-lleml .tt sold per yur In 19it1. 
lupercomputft de\elopment aCln'itlH .... ere spun off to 
9O~ ·o .... ned ETA S~'Jtems, ETA II dt\'e!opmg the Gr-,,, 
.)'Stem, which IS to Incorporate up 10 ellht pr~rs, . \erv 
I.rle memor) and hllh 'lpeed perlphtrals to att'ln peak 
perfurm'nce of 10.000 MFLOPS for II prier- of .20 mllhon 
Tht 1,"lam II Kheduled t.1 be l\"'ll.ble 10 198i. 

A potentllll)' Irt.ttr thre.t to ("FlA.\ '. luprtm ....... · I~ tht 
Introduction of .uperromputers b)' tht .J'J)'Intit HrTAt HI, 
which h.d Installed ont I~' ttm at • J.p.nese Unl\t .... lI)" .t 
)ur,tnd 1984 and had .nother on order. rl!('entl~ IIld II had 
no pl.OIIO m.rktt III computtrs in the U.S. FUJllIu. on the 
other hand. tnttred a m.rketu\, .rrani:emtnt In 1984 .... lth 
4gc; ·o ..... ned AMDAHl-CORP to sell rUJlllIiU supercomputfrsln 
North AmttlC&.nd EurOpt Ho .... e\tr • • hhoulh A."DAHI. has 
announced plant 1011'11 SII to 12 FUjitsu machines in 19b5.11 
"-d not recel\.d any ordersu of M.y 19&5, FUJluu h.d two 
InstallatioOl.1 J'Plntlt uni\,ftllti" in 1984 .nd t .... "O more 
m.d'llnes on order from the J'J)'Intit (o .. ernmtnt Both 
HITACHI .nd F'UJIUU ha\'e provided. deRree or IBM comJ)'lti. 
billt) In.n .tttmpt to m.ke their machln6 mOrt .ttr.CIi\'. 
to tht lar,e In,tatled base or IB\I .nd plur;.compatiblt 
mainframe users SEC CORP h.d t~o OOl\e"lt)' ordtn In 
1984 (or Ita SX series. which wu docked .t up to 1.300 
"fLOPS, IImil.r to tht performance o( lhe erO) X ·MPI48 No 
Install.tion. o( the SX·2 have yet bHn reponed. 

All thrH J.panete vendotl h.ve ltaled 1a.11 o( Hllin, 

AH. ' M$ 00i0I,II"'" ..vt:". 

.' 

.bout 30 cnmputtr~ In the JaJ)'lnf'5f mllket b\ 1988, and 
("ltA \ hll Mid II planned 10 sella' lea,1 IOm.rhlnf>C; InJap.n 
durin, the nUl h\t \ Uti> The 10t.1 Japanf>W marbt u put 
.1 about .IiIl rnllchlnf"l 

Oe'Pllt tht .ppartnt troiln, made b\ the Japarwt--e. \I 1I 

unlilrrly that ("MA\ .nd thutfore the l' S . .... 111 kI&t' m 
supercomputtr le.d In the near rut urI' CR." pl.n (In 
.hlPPlnlthrer ofluurond-,entr.t lon eRA)' Immputrrs In 
1985, Th. rompan\ rerl. th.t Ihe I \1), fl pttlllnr ", .. ttm 
ulililed b) the CRAr.1 .... m pro\lde the communlc.tions 
capablhtle nece511 ,...· In commercia.! m.rhu wnhoul 
ImJ)'llrln, Ita C'ompullllOn.1 po .... tri at rould an IH!04 
comPillblt llper.tlnl[ ')"!ttem IH\! opt' rallnrc "'~Itm •• re 
designed fflr ,rn.r.1 purpo-l5t marhln.s. and m8\ »(.1 t>pu· 
milt thf"PHd c.f the compult'r In addltlcon, SrI, mllur Cr.\ 
Ih. comp.n~". foundtr and dt\ thlprr IIf tht on!!ln.1 CRA) 1 
.nd CRA) I. hll I.rt Ihf' (RA) 1 In thr h.nd .. IIf tfl • 
proc:luCtlfln jH'uplf' lind ha bellun .... clrk (In df'Hlc'plha thf' 
( R ~ r J . .... hl\'h I~ rl"jH'df'd to hto abullt lOOt Imf'_ I .. Htr ,h.n 
the fRAr I, ha'f.n I'\en 1"l'l'r .ddr ...... blf' mf'm~ln than 
Ihf' ( R.~) I. U't • ( \1 .\ uptra'ln" SUII'm .• nd Inc·nrporate 
,allium .rltntdt HmlCllnductor tKhnolU()' to Incrt~ pro· 
cI'I$1n1 lpeed 

18'1 h., .nttted the ,uprrrompulfr .r.n. Ito • limned 
eltenll ..... llh.n offthe·.h.lf design (or Plr.llel proc .... lnJ 
("urrenth In oper.llnn " .n lin, <1381 mid-lize computtr 
hflOktd up til ~\fn nf rlA)"n...-" 1'01'" S\~\l.';t crpSl .rr.v 
pr~Ut'n for C'C'mpollllon.l ..... urk . .... hiC'h art.UKhed lo.n 
18" 4UI .nd IhrH rps arta\ prur ...... 'rs, h" ptt"lr.m 
df'\el"pmtnt . and anulhrr 4341 and "raphlClllalaon '" ilh 
tht .ddlll"n <or t""oJ fPS 164 MAX board, 10 f'M"h proceuo, 
lhe,,~ tfm at'hlt\" \.-.0 "rLOPS l'p III 15 bo.rd "III bf' 
addtd to tot. h ;ltr.\ pruC'f _nt to achle\t. m.blmum r.pac
It \ (>f:14IO 'ULOP ... Thf two companlH hnlf,I,nt'd a I'>In' 
ml.lkeunjt ',,«mfnt In 19 ... 1 .• nd Ih \l ",.ttm 'PPP.I"I tu bt 
Ihf 1~"I('III'r ... ' .... kln ItI>m that 'arefmtnt 

All h~'lIlth lilt l T S I~ .... tll positioned C'Urrtntl\ . I hf Impe,r 
tan,e III md'nt.lnln~ thlll Ifad I" not loct on In. L oS 
1It>\ttnmtnt In I." Fehrurllry 19,,;. tne- !\all(Jn.1 Sclfn.-f 
Fvund4lllu,n '<AId II .... "uld prO\idt $:?OO mll\i(lO in fundi nil 
o\er Ihf' nut fi\f' yf' .... to ~t lip luperC'()mput.r c.nltn at 
(rlu t UOl\t-rllllf<'l State It.,\ernmenll .nd Ind~lt\ .rf W 
pru\ld •• n .ddtllnnal !(J(l mllh!>n CellOeli L'ni\tNiIt\ .... 111 

The blouomini " babv super " ma".t 
Th. burg.on.ng tn,.,..t .n .",p4IIrcompu-hng pow4IIr lOt 

COO'I'Irn.rCI.1 apphc."on. h •• Inl.r •• I.O m.ny vendor. 
IfI d.v.lop.ng 10,* p"C.d .ntry ·l.ve! .y.lems 11'1.1 
bndg. 11'1. g.P ~Iw.en genefal purpo.e m.tnfT.me. 
.nd avp.tCOmp"".,. Th ••• m.ch.n ••• r. labeled 

baby .... p.fcompu1.r. ·· 'm.n •• I/Percomput.... (aa 
oppo •• d to .uper m.n.c:omput .... ) . • nd 1M mor. eru 
11'1. ·Ou."., Cr.y.· .n(l ·Cr.y.tI •• 

T"n •• narong preced.O 11'1. truni- .nd mIClOCotr\p",l ... 
booml, .bOut 30,000 ul •• currenlly IIm ...... r. (:RAy 
.up.rcompu-tllfl A polenlll' m.rket .ppe.r. 10 ... \11 
lor .mall.r m.chtn •• Oft.flng r.duced MA.OPS per1Ot

m.nc. at • IOw.r prlC. Th ..... r. I.v",' conl.nd.,. 
.nd potenll.1 contender. tn Ih.. m.rk.l. II'IClud.ng 
'LO" TINO POiNT SYSTEMS Sctenllk Computer Syst.ms 
(SCSI. Conv ... , Encor._ . n(l a.51 The .. companl" 
r.ly, or WIU f.ly , on ohflng pfiC. pet"1orm. nc:. advan· 
tage. ov.r matnlr.m ••• nd .up.rmln •• wtme providing 
• Ir.ction 01 • true . upercomputer '. performance • 



use an /8M JOIUQX mainframe connected WIth five o(F1..OAT 
INC POINT SYSTt.!olS', FPS !.!64 and one /64IMA.X Kientlne: 
romputer. A consort ium or 12 unillersitlel iI lettinS up • 
center near Princeton which will install I COI'n'ROl. DATA', 
CYB£R 205 oomputer. Later to be upgraded to .n g'fA 
SYSTEMS', GF·10 wheD the ')'Item becomes available.. CRAY 
willlnitall an X· /tiP/'U a1the University D( lIIinoiJ and an 
X·MP/48 .t the University of California-San Dieco. The 
Unlllel'lity of lIIinDii iI etpKted to uP(l'ade to an X-MPI#. 
Any tKhnology delleloped at the c:enten will not be consid· 
ered proprietary to the manufae:turetS- The c:enters lie 
upeocted to aid rueare:h and dt"'elopment 01 new supercom· 
puter technolorits .nd to provide a fertile t.ralninc ~ 
for (uture professionals ror the .upercomputer industry. 

MEDIUM-SCALE MARKET 

Supercomputers ha", estens"'e UIH. both military and 
industnal. R04Jghly hal( or the supe rcomputers now sold are 
for commere:ial use.. The three largest automobile manufac. 
turen hl\'e hid .upercomputers in.talled to test design. 
without building tlpen,jlle prototypes Other applicationl 
include rue:tor desiln and other nucl",ar enerrY r~arch. 
.... elther (orKlStinl Ind meteorolO(K: restan:h. geoph)"lie:al 
and petroleum elplorauon, Indudlnr ",,"mic data prOCUI' 
ina and I'Htrvoir 'Imulation. aerodynamics. computlltional 
physics and chtmi,try. film animations. indudin, the gen· 
tration of .pecial effectl In .uch filfJll II Star War. , and 
other "lphiCi 'pplicationl, electroniC design, and Itrue:· 
tural analYSIs, primarily in the aetolpaC<e, automOtllle, and 
ci"-il enginettlne industries. _ 

Medium-scale market battleground: IBM vs. DEC 
Medium -Kale compute,.., accordi", to International Data 
Corp (lOC), a mllket rneaKh firm, are l)'Items IUpportlfl' 
17-128 usen in normal commtt<w tn"',ronmenta and COlt· 
in, (rom $100,000 to II million. nus Cltt(OlY wmpnses 
supermlnll and the Io"'er range of eeneral·putpoH: mAin· 
frames. ~tOlt C'Utttnt I)"tems are in tbe one· to fi\'e·MIPS 
range. Tot.lworldwide .hlpmenu of m~lumiCIle ",Ielnl 
in I~ .... fte HlImated at 513 billion, up 40" rrom thow of 
1983. and reprnented .bout 25" oC total shipments. 
Because 1934 "'II a rK'O\'et) )'ear for many of these compa· 
niH, leu r.vorable romparUoOns are likely In 1985. \\', 
Upf'Ct shlpmentl to be up only .bout 10'1. 1ft 1985, but 
fi\ e·)'ear ,rowth .hould a"erare lOme 15"-. 

Accordln, to IOC', preliminary census, 18M, .. ,th an HII· 
mated JOe;;, .ttare in 1984_ lole the lead in IhiS market from 
DICrTAi. !QllP"CVo' CORP tottI, whie:h malntllined a :!O' 
lhare The other hal( ul the market II .pht up lIDO", a doun 
or 10 \'endors, indu(hna: the BI;SCH romp_ruts IBl1UlOl'CHS 
CORP. SPEJUtY CORP (formerly I.:nlllad, 'ICIt CORP. COl'lTltOl. 
DATA CORP, and HOSEYWFl.l- 1M'I, with low·end Jeneral 
purpow mae:htnes. and fllt ·,,'Ow,", lupermlni vendors 
,uch IS DAT" CE.'ERAL. PttI).lE CO~PI,.'TF.Jt. cotJU), and W4.."OG 
U,BORATORlts 

The ,upt'rmlnll«t(lf I' In IraJl!ltlon Vendon are tl')111( 
to defend thelt po6ltlOI\J In their ttadlhonal scltnuhd 
eng"lne-erll\f, IndUlln.I, and ,o\'ernment m.ari.etl rrom 
mam(ramH at the hi,h end and the workstation at the low 
end At the SlIme time, tbey are try-me to make further 
head .... a\·ln tbe fute r'lrowinl commercial markets. partic:u
larly (>I'fi« automation MOr«rVer, mo.t of the ,~ndOtl In 
thlS market are In product·line translt.!ons u their product 
bases .hifl rrom Ii-bit minicomputer Ismall·lCIle) technolo· 
gy. to the filter 31·blt .upermlnlcomputer (medium'Kale) 
tec:hnoIO(Y, All of thll il O«:Urrinl while the fimu try to 
man...-e \ ery (ut.. but lIarlable. lrowth. Re\'enues are 
npecled to IRCrelM about 20"-25' annually O'-tl the nut 
fi~·e ytatS-

With supermini performance le'eil contlnuinr to 
Impro"f', 'IIupermlnl "·,,ndotl nnd Ihem&eIIiH Ine:rtl5lnglv In 
competmon <A:lth malnrrame \'endotS- Just u <A:lth "rle. 
scale nomputetl. ''''''Itchlnl \'endotl In the medium·KaIe 
market II a a»tly propc»llaun due to the sub&tantiallft"'tSI. 

menta in software and penpheralt ~'arht sharel are more 
lIolalll., thouah, In thll hllher.(fowth m&rkeL The market 
iJ ,hf,pin, up as a shoot-out bet"een 18\& and OlcrrAL 
i"QllPI,oIE.'''T IS thty dtfend their rHpecm-e ,tronlholdJ In 
the e:ommtrcial and Klenufic:,fft(lnrenng market.. As in 
the lafle'Kale market, the IHHr pla)'ftl must &earch for 
'p«lfic n1chf'l_ 

DEC's leadership has .roded 

In the put, DE'.(' "'IS ('Iearly the Itlder In mecilurD-scale 
romputen, bullhlS I" no loneer the ase OEC', line of VA.X 
J2·blt lupermlnlS, intr,lCiuc:e<i In the 19.0., were the stlln
datd IIf oomparison, a 'aere their IS· bit PDP 11 miniromput· 
en before thlt. SupermlRlI use 12·bit «<hnolDIY to Inaeue 
thtlt ~pHd. whertll mlnlcomputen we t6-blt tKhnolOl)' 
HO\IIoe\tt , DEC'. to 101\1 delays in brl"lltl( OUt a new lOp
of the hnt model, the 1t6VO. hale ,I"en DATA CE, .... EJlAl. and 
PR\\f! ume to launch hllhly rompeU11\'t Iystems. In addi· 
tion, 18\&', 43XX )"Items rompele hfad·to·head with the 
"600 In terms of performance The Bl,;t\CH compeni" tend 
LQ o ffer .Iu .. tr"rowth low-end mainframe produ(u. but 
ha\e ~n IUlIrktun. L""',"(·b.ued n-blt .".,tems ..... hKh 
ml"ht prv\'e qUite Ct,mpetltl\e in the future 

Tht DEC ""00. code· named \ 't"Uf .hllt 1ft de\elr'lpmenl. 
.... a. mtroouc:e<i in October 1984 afttr ytars of dtlay, The 
entry-le\ell)'1tem, pnc:e<i at 576,000-$9.0,000 with 12 to 
32 m",.b)'teI of ,torqe, operates at a rautI( of "6 "IPS. 
The /1O{J(} utilizes 3!k memory ChiPS, .., that ahhOUfh the 
new ptOCHlOr otfers " 2 times the performanCfi ur an older 
\lAX • . It is the same flze. 

The 18_'4 438/ ·'. introdu~ a .... eek before the8t1OO, is rllted 
at 5 'liPS and iJ pnc:e<i (rom .i825,OOO for 8 melabyte. of 
«ntral.torl(e to 11,065,000 for 32_ Althouch the 4J8/..J I' 
more upensi"~ than other medium·KIIt otfennp, It pro
IIldes a clear prlc:eJperrormance ad,-ant.q:e o\'er IBloC ', ~ 
entry.le,,'e) mainframe. the JO&J CX rated at 3.3 'UPS On 
the other hand, the .x& CX can be uPiraded to more 
PI,u.trful lafle.sc:alt iy.tema, while tht J.JiJ1 cannot. The 
+JI:II ct>mblnel minicomputer and malnfr.me t.e<'hnolOC)' to 
ae:hle"e III performance, addlnlto product·line confusion. 

PRI!04£COJoCPU1'ER', response to the I!t6OO .11 the SIS\5.5. ""hie:h 

-
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offers performance or •. 0 MIPS (o r a typIC "I ('flnhjtUutlOn 
puce of $371 ,000. DATA C£.,"£RA1.', MV/JOI.JI. , ,\' olfeu (O'4-fT 

performance, 3.6 MIPS, (or a lower price Ilr '12:J.(XX). Both 
PRI\lE and DATA CElol£RAl claim pri«/per("''''"IU'' .u~Tlm 
It)" o~'er the 860/'). 

In addItion to compelin, with other 'Ullf'rmmi vendorl. 
D&C' offers I unique .hernauy!! to m.inrr.II\"~ throulh VAX 
Ctu$ter, When the MillO WI. Introduced , II ..... 11 wmp.r~ 
with In IBM mlmr,.mt, not other lupermln," 1)',(" claimed I 
dUlter of Mytn 86(JO. could outperform II then lop-of. 
the-hne IBM 308.f (about 27 MIPS) (or. (, ... , nf .bout 56 ';' 
million, or rou,hly 65" the COlt of.'»4 Whether or not 
thl' 101ution lue«tdJ, only time will I.-II In .Itullionl 
where the problem cannot u til), be dl\"If'tl IntO dlJ(rtll 
prOCHlln, unit. , luch as with larlf batch pro, .. ~ Inil!. perfot 
m.net II leu than optlm.1 Howe ... er, the m,,,lul'1I1 ... offered 
by VAX Clu,cu is extremel) .ur.ch\! to. u~II'mer ,llnCe II 
prOVldH. simple muns of upcr.dln, Pfrrurniine-e 

Clurly, I'f,e ,ac.le systeml .re f.clntl: c·"mltt'l llICm from 
lupermlnis al the 1()Yo end of Ihe I.rle-.. , nil- lH"r(ormane-e 
r'n,e on • pure, sLand .Ione bUll, .nd h llill du tered .nd 
nel"' orked IOlulions .1 the hl,h end H" .... I'\er, 111"'1'. ne .... 
J09O.200 mlln(r.me oulper(orms the n.nd"I,," .. m ;C8600 by 
SIS to nine timet, and the JO!iIO.4(lO pfO ... ld,." .. minimum 10. 
10 2O·(0Id .d .... nLaae. Th!Orelic.Uy. II ,,"lIul,1 t.k. 14 clus
tered 8600'" to ,et com~r.bl. J09(J. 4(Y11 1O·r(nrmanc:t' .• nd 
th.t II • room (ull of computers. 

~lIny NSlomerl afe per(orm.n«-hunllr\ . 0\" 'tron, .. le. 
o( hl,h-end proceuors IndICIt'I, and II I" "nly In term_ o( 
pn«/per(orman« lh.t su permlnlCOml\l rl"rtl h.\e .n 
.d\'.nLa, • . not in r.w computin, po ...... er MalnfrllmH.rt 
(eehn,lhe heat h om superminis, bUI SU11t.rfll1011 1110 f.ce 
mllnfr.m. rompelilion IS pri« perform/mil' le'el, In the 
IlIIt.K.I. m.rket continue to .:nend do ..... ., 10111 !'upermlOl 
terr. in, pro" ldln, clear uPlr.dt plth~ I" hllth'f per(vr 
m.n«, l.r,e·Kale m'chiMS 

Nonstop processing: a wave ot the future 

TA.'OE.\t COMPl'TER." est.blished .n lOll n ' .. llnlf niche In 
the luiJermlnl market In 19i6 wllh ILoo IPoIH:.Ued f.ult 
tolerant lyaleml Se'-ff.1 Im.ller comJ)f'lilur" h.\'e llnee 
.nlffed Ihe m.rkel F.uh ·tol.r.nt 1)'Item .. tllIe redund.nl 
proceuors. back· up memory, .nd other duplintinn In h.rd. 
""are .nd IOft""'re so that If a failure II d"II 'llwi. prOCUlln' 
IS 1"'1tched to an .ltem.l,,·e proceuor hllih tul.ran« " 
deslt.ble 10 .pplic.tionl th.1 requlrr II IHlCk degree o( 
prOCtuOr avail.bility, luch u in on ·1101'" trllnNcbon pro. 
tt$Jln, fOLTP) .pplic.tlon. Eumple" .. , OI.T .. ,pphca· 
lions Ire .uhn. ""'r .... uon 1)'Ileml .nd fllltum.tlc trller 
networks 

Another e.merginr markel WIth OIIt-"mdlO, Iro .... 1.h 
potentl.1 (or f.ull ·tolerant lyauml il " """ ,, tk ICroup" Ht\'ers. 

,.,hlch .ct 15 d.tatt.se .nd communicilions centers ror • 
larJe numbtr of personal computers or woruLatlons Cur· 
~otl)·. when. IIo"ork ( roup Ifrver (.ill, man)' Ulfrs can be 
Idled rr.r h~n 

The po.)trnllai mlfkel (or f.ull ·toler.nt 1 ~'Item. II 
folPKted to uC"Hd $1 billion by 1988. Hov.e"r. the OLTP 
marlrtt II dominated b ... IBM m.IOframH With lOme SI7 
btllion in salK In Itddltlon , IBM rf{'fnlly "rHe! to market 
STRAn'SC'OMPlTER·. flull ·tolerant systems. to stem further 
InrOids into the OLTP markel by the f.ult ·lolerant vendors, 
As tr.dliional comput'rs bKome more reli.ble. the more· 
npensl\e redund.nt solUlion will be less allractl". 

'85 will b. difficult tor vendors 

In the 1.,1 fe ... monthl, m.ny medlum·acale m.nuf.ctUf· 
.rs ha\'. announced . slo" .. d()Yo'n In ordera and plummetl,. 
tlmln'l Ailhou,h some o( thll can be upl.IRed by eco· 
nomic IIUI,IIhneu (ollo""ln, • )'ear o( II rona rK'O'o',ry .nd 
I'09>'1h. ,1 .lso reRKu the ,ro""lna complulI)· of the mar· 
iel With In(Teased rompetilion comes an attelrr.hon of 
product .nnouncem.nl.l. Th'l. and the confUlion arllin, 
(rum lhe onrl.ppl"I of product linet. hliVe m.de the buYlr\l 
dKlSion mort dlffiC\lIL The C\lrrenl uncertaJn f(OlIomlc 
oollook II further muddyin, the .. ·.terl. Vendo ... In thiS 
market may be more vulnerable to .hcm·term economic 
ftuctlallOnl than manuf.cturers of other dauea o( com
puters l..arJe·lUl. S)'lteml h .... e .. ery 10na .. let cytles • • nd 
after. <'CUple of )'eart of plannl",. ixlyers are unlihl)' to 
eanctl ordera qUlekl)'. Medium ·sc.le computer purchalea 
.ff more eUII)' poItponed •• nd the cancell.lion or a 
medium acale computer can rtprttent re.1 <'011 1I\'inas, 

Another ( •• ·tor .trKtlnallles II the domlnaMt o( raid and 
th •• dverw erfKI III increased '(Vtloll",enesa has had on 
C'Ompetltor TheM' (tetora hav. made buye ... taUtlous. 
The\· ar' t.k ,n, more tim. to evalu.te n ... • producu. ,·en 
dora' financII] n .blllIY, and theIr owo n~s The end rHult 
lItilU be • I tnan.,pecUNI.r vear (or mechum -teal, "en ' 
dora Re',nufilO thll.e(ment are hkely to be up onl)· to" 
ID 19 . and profitability .,.ill be under prtuu~ for m.ny 
plao\fra. 

jOlt .. laol'le·lC.lle computer \·endora .re feehlll the heat 
from belo'4 . medlum·Kale m.kers a~ ( .. II", the b~.th of 
Iower.end rompetltOls. Competlllon La partiC\llaorly fier<'l In 
the" uadlllonliitron,hold. the IClfnllfic'en,ineerinc mar
ht In the pul. en,lneers h ... e h.d to lhare • <'Inu.1 
pfOC'tSlln, uniL Such COmJM.niK U ME.VT'OR CRAPHICS and 
DAln S·'STL'ob .re now offenn, dedtaoted el\(1nHnna worle· 
lIalion .. llh .dunc:t'd , f.phICS.nd ntl¥loorklR, capabllltlH 

me lupermlnl .. Ies 1'0',11 ob\·ioualy be loll DEC' has 
r"ponded by btll\lll\l OUllts O"-n 32- blt "'orullttOn prod
UCI. the .\I ICfO\'AX II IBM .nd other rompa",t$ are lihly to 
(oU()Yo' lOOn • 



SMALL-SCALE MARKET 

The competition continues 
Small·aca1e l}'Stems. u defined by InternltlOnal DIU! Cor
porattOn (lOCI •• market research firm, generally accommo
date two to 16 usel"l In commercial applications. PriCft 
typic:all)' fallie from $10.000 to $100,000. At yelr.end 198-t. 
small-Kale 1)'Stems laoer8 estimated to represent about 18~ 
of the total installed base. Worldwide shipmenl.l of theM 
,)'Suml ""ere estimated at $10 million In 1984. up about 
20 .. o,'er 1983 and repr6enung lOme IS' or total shlp
menta. Alain, 1B!oC and DEC are the leaden with market 
5hareI of:n .. and 16". respectively. in 1m UalKl 1\'.,1· 
.ble). ~ IOC',HUmate Countlus smaller firm. arl! nihil", 
It out (or the tHt (If the market. and relau\1! posltlOnJ art 
uuemel)' \utal,le Fi\'e-\ear growth II exptClfCi to b. It • 
20" rite. 

ThlJ dauiticauon includes the older. slu"'er ,fOllolOI( 

minK'Omputfn and the ne .... er, Cuter (I'O'Io-InI smaU-bw..· 
nes&')"Iteml. Per(Otmance il,tMraJly IHithan UM \tlPS 

AI In luptrmlnicomputtn. DEC hal lon,iet Ih. standard 
In minICOmputers wuh Its PDP." series. Tht PDP·" hal a 
larg. InltaJled customtr base In tht SCI.nllhc and e",ln .. r· 
ina: marketa: as Voell as with ,O\'ernment agenclH, 18'(', 
SlI'Of'lC prodIK:t in th.s market .. the S).tern ,1;, tht center 
Piece ol.u uttic. automatll.n thl1bL Other "endun indOOe 
DATACL"ERAL, HE'ALETr ""CKAltO, and VoA~. 

MlnlC.'Omputer \iendon an an oft.n'Clted uample of 
comparllf'l being squeezed from abo"e and below b~ nelloer 
producta. $alet of the Hi-bit minicomputers ha,"t peaked, 
but nolin, thai Lht performance of the luptrmlnls ilCOln11\l 
down and that networked ptrlOf\&l computers ar. btcomll'll 
IIo..despread prewnt. onl)' P'lrt of tM nory The ttchnoklfY 
on wtuck thfte I6·bll machlnts are based is beine rtplK"ed 
by 32·bll archltKtur. Demand for ptrforma~ In th .. 
rAnII''' Ittll utremelv SlrUrif and ,fOWln ... bul It il Incteu· 
ina:l)' btlng wpphed In duferent forms An analoc' CAn be 
fuuod In the mu!ttt for pt~nal computers folkralna: the 
Ihlft (rom -bit miaoproc:HlUn to IS-bit microprOC'ftloOrs. 
Ob\"ioush. the Ihlft didn't kill the petlUnaJ computer IndUl
try; It .Imply Altered demand \IIo'1Ihln the IndUlIf)'. Th. 
ronfUiIOn arlSH here with the pr.yaillna: UN o( mini
computer to m.an both 16-blt and 32,blt computers. \lOIt 
supplien o( 16·bll machmH.lhe 'mlnlCOmpUIt.t undn,.," 
al.Jo iUppl, supermini Onlv \"tndon who MU nut mad. 
tht IraNoIII"n to l!- bit archltectur. a~ hurllnl_ 

H£Vo'l.£TT r.\C' .... UlO. a ludlng mlnlcompule, manufactur· 
tr. dOH not currrntl,' ha'. a J2-bll product. It 15 de'tlop,Of 
a JO..alltd redu..'~ Inatru<:110n set computer fRISCI. code· 
named Spectrum. based on 54-bit IKhnolocy Its date "f 
.\'aLl.blllt" has nut bHn announced RISe comput.rs Into· 
r.ttcaUy oifer higher ,pHd thl"OUlh Simplified archll«:lun 

Dtspile the dut predictions. mllucomputer sal" are 
upected loelpand by a healthy 1Ofl.-1S" In 198a, albellat 
a ,mer J)Ke than In the paiL CWlOmen are reloctant to 
,hl(1 products, and mott o( the demand "'III comt from the 
larce installed base In the commercial and IndUStrlaJ mar· 
k.ta. MOlt mlnKomput.n are suld to on,lnaJ equlpm.nt 
manufacturers lOE!>I.) (or resale to aPK"l8liz~ marketa. 
They are often used In (aCIOII" and laboralOnet (or proce:u 
control and data Acquitltion, and In IClentlfic and medical 
instrumenta. Cammerc"" markets indude Insurance. rut 
Htate. law. and finance Theae machln" art .. ldom I.ner
aJ-purpoR; mOlt ar. built to JOIye lpeafic probLeIDL 

BKau~ Ilf Ihis. roil. rather than performancr, is oft.n Ihe 
maJ6f .lltnl (actor In many Clbt'l. the polller of aSuptrmln
iromputer 'I UnnKPI&.Iry. and a minll~ompultr oiftrl a 
10lller,cost alternauu to networked PC .. 

Supermicros vs. networked PCs 
Ahhooifh 5upermicroI, lik. PCt, art ~ on micropro· 

C.SlQr technology. they ar. able to lupporl Hural UWI"S, 

~lulli ·u5e r )atems--mlcwprOoCKlUr-ba.std prOC"flaOn ca
pabl. III support In, IWO or mort terminals and shann, 
cvmmon Itora,t deyiCH-allow uun to iotnd and rt('tl\ e 
m .......... and ~hare data htf"l 

As )'el. ntlth., netllll,rked PC. nar mUlti-UHf I) terns 
dominate Iht twn- 10 :.!Il-u~r market, Accordin, to Eli'c· 
(roniC BUIJni'U, end·usen prefer Ihe netlllorked PC solutiOn 
bKause th.\, can retain Incal prUCHIlnl capabilltln while 
~harln' dAta and \llhef rtsOUrces, .. here~ corporata data 
plU('t~.,ng managen prefer Iht muln'UHr solution beeaUN 
It IS tUler to Install and mOOitor 

The multi-ustr marktt II crowded "LTOSCO\4PLTU ""'s. 
T£\tS, TELE\'IDEO. and f'ORTl'2Sh"T£.'tSare the mott lI>·tdtly 
known \tndors. 18\1 .ntered the marlett .... ·hich It surtly 
Int.ndl 1<' dtomlnatt, IIIlth 1l.S O!:tobtr I~" announc.m.nt 
...( the 18\1 AT \\'hll. thiS machine \fla n.w performance 
1.\'1'1 (Ilr ptf"'Unal cumputen. It II ub\IOO Iy inttnd~ to bt 
m,'rt lhan a land·atun. person.1 compute r. The AT ... ,II be 
Ih. frame on which lH o,( han .. 1 III mullH1Rr Jlratetry 
EI,II:ht\ ,ruur (.f 100 F"rrw'" IfJUO l"UmpaniH ur\t\Ni b) 
:-.. ..... ton E\'8nl Co. pl.tnned to buy an AT Amunl the 
curnP'lm'" pLAnnin,1 t.U)· a multi· user ) I.m, the -4T",u 
mtntluned tll>'ict at Illtrn ., .11 compellll\. prnciu(u put 
together The machlnt' ~ dllCUSWd further un pale 01), 

\t ulli-uur S) ttm~ manufacturen hnt betn the mOil 
Ultr .. f all ("("Imputrr ... mp.niH 10 embrace ,T*T', ("1.'( 
"peralln.:;.~ tern, IIIhl .. h IIoas de,eluptd for multHb.r .n\!· 
wnmenlll 18\1 111111 fliftr .'<f't'IIz. Its 't"lOn Or (.',,1-\ .s an 
I)J)hon for the AT Thll 111111 undnubtedl)" rHult In a lIdal 
ilia .. of application. toft .... a.re packa," dt,el"ptd (or 
(".\o"IX 

-\s IIIllh m.""l t~'pH "f cumpulers, .. mall bU!.In'" rom
puter prr("rmAnn i. Impr'Nlnc r. t. l"tlo,lht I ....... rr limits 
"I ~uptrmlOi peorf"rmAn,e A1.Tu.,C1:-\lpt TEll.... th.t.adlna: 
mnn., mak~r In lh. uprrml(1o Artna In 191\.1_ .('("rdLn([ to 
Internatl"n.1 Oat..a (\.rp ..... ith svm. ; ~~ 1>( IIIurldlll'ld. 
-hlpmtnl~ On April I;. I. .... S. "1.TO~ .nnoun«<i ,1.1 n.w 
muhHl~r ,utern, the JL~ ..... hich u 6 a modified l "X \.' 
(.pttltlO" \,~tem. It can ,upport up til 30 t.rmlnals and hu 
J tl, I" mfj'.b~1.n 1)( main ;(ora,e and a hllh-~peoed 11-bll 
bus for ttamport,Of data An entr)' leo.'el.)'Slem Will ~II (or 
abnut &7_000. Incorpotllion tof. ,uy hllh speed I";' mfla· 
hen chip ..... 111 permn a performance It,·tl of about 3 MIPS 
betlnnlOl /0 late 19 

Cuslom.r demand for cumputlnl polller in Ihtl pnc.! 
perf .. rmance ranee should be elc.plinnally Slron, o'.r the 
oe.1 n\it ytars .-\5 With moat ,rov.-lna: markets, hu ... e,er. 
Cl.mpetillon \I herce, pa.rtlcularly IIoltb l8\t P'lttlCIP'ltln, 
Consolidations, JOint HnlurH, and Ult.I from thll '.ry 
uulloded marht durlOl the )ear are lihly_ L'mt vnlume 
Irowth could exceed :G~ annually, but ptla competition 
Will cause th. ,'aJue of shlpmtnts to inc-rtat only about 
15'" • 
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MICROCOMPUTER MARKET 

Temporary saturation approaching 
The microcomputer {or per!l(ma l-computeri markel .. 
enurtly dlfrrrenl (rom tht m~lum· and tarj!,·ccale maT 
Ice", MlcrocompUltn Irt more user-oriented PU\lonal 
rompUlttllre .old not onl)" to the home market . ""hich leu 
much of Lhe preil, but .110 to the bwnnHI"pro(Hfilonal. 
educational, and Klenllhe markets 

Microcomputers are \fry Imall romputer ...... th rnlCfopm
ChIOU; as central prOChllnl umu. and u5ually RII (VT Ie, 
than SI[,.()()(). Current market \llul' of shipment .1 put.t 
10m\" Sli billiun by IDC. reprutntmg abt.ul 2d~ 01 .11 
shipmenu The ~ct.('ul.r Crn .... th in unit nles 'PPf'lI.f' IU 
hf' moder.tinl; ~me lubmarkn •. particularly the hurne 
market. rna) bot tempor.ril) r.atu rlle-d ".nltre Gmul'_ II 
market rHearr h hrm , e~llm.l" that the vllue of 191>1 
shlpmenu rOR i2'" on • doubhne o( umt \olumt Th.~ 
.ntlclpate unit erowth 01 30'- over th. nut )-e,r bUI an 
Increue In Ihlpmenl \'alue of onl\ 13~ due to (.lIine PrlCts_ 
Umt Irowth o\-er the nul the yean .hould be .bout 
20~- 25', much do.er In the IndU~lr) '\-er". Ih.n lJugl. 
n.II\, .ntlclpated 

Once again, IBM dominates 

The hillor~ of the microcomputer marht hili trac~ I 
f'mililr pau.rn 18~ .... as late ent.rinJ the mark.1 and dId 
nOllntrOOuc. lu16-b1118M Pl'ff"flal C&mput(lf un11119~I , 
De~pite .... hat .... as con5id.rtd an unuC'ilin, product. 18\1 

m.n .. ~ tn I.ke Ih. mafbll •• denhlp potllmn ,\IIoa\' Irllm 
APPLE ('O\lPlTEM .nd TA'O\ 10 19112 18\1 no .... h ••• hoot. 
third of the lotal m.rket 10 I.rm~ of dbllar salH Plu, 
comp.tibltll h.\e .ndth.r 3O'l. .h.re, and APPLE ('O \I .. t.,.[" 
hal 10m. IO~ There If. doun\ o( minor pla"tl In Iht 
htld_ 

18\1" lint of ptf"lOn.1 comput.n Itt Iht lland.rd, for the 
industry. The orlgin.1 PC, Introduc~ In 1981. had!Wk "f 
memory ..... hlch "" •• lutticl.nt to run the then · mOlt popul.r 
Iprudthett packaltt, VmCa/(. It h.d one ditk dri\'t and 
COlt '2,235 lit curr.ntl), Itlll for $1,9951, In 19 the P(' XT 
was .nnounced The NtIC mod.I, with l28.k of uur memorv, 
upand.ble to 2Mk, on. Hopp), disc dri\-e, .nd • 10· 
mel.byte hard diSC dri\., ret'lled for 14,995 ht rurr.ntl\ 
Iotll. for $3895). In 1984,IB\I inlroduced iu nexl -g.ner.tion, 
hilh 'lpHd P(' AT The lI.nd.rd P(' AT hal ~k m.ml>t~ 
and • 1.2 m~.byte Hopp) dll(: dm-•.• nd Iotll, for $3.995 
The enhanced model h •• ~12k uur memor\, upandabl. lu 3 
mel' bY'-", a J.2 mel.byte Hopp)" .nd I 20 mel' byte hard 
disc drive, and Ie III (or $5,795. 

The PC ATh" more th.n t .... ice thelP«d of mOil ptrlOnal 
computen. It ia lix tlmn (.Iler than the orilin.! PC .nd 
ne.rly thrt! tim" •• f""5 the XT Despite its 1P«d, it .. 
compa.lib!e with mOil pre\ioua h.rd ..... re .nd soft""are (or 
the IB,\I PC hne 

The AT is 18\f, ptrlOnal·computer centerpil!Cf' AT,lhort 
(or .d \·anetd technoIO()', .. no mllnomer The A T II not onl) 
fast, bUI it il .110 dHirned to optr.!. In ltand.!one. 
multi·user, .nd networked .n\ironmenu AI. linllt·user, 
IIn,le·wkinl m.(:hme. the ATwl1i run under. new release 
of 18M', PC-DOS operalin, Iystem, but It will also lupport 
the IBM Xefltx multi·user optr. t ln, Iystem, p riced at 1395, 
T he AT can currently lupport up to three ~n wIth IBM 

hardw.re .nd IOft ...... re. Computone Sylleml Inc., an 18"
value·.dded rHeIl.r, has InttodlXed. controller bo.rd that 
.110 ...... the AT to lupport up to elcht t.emllnall, Indudln, 
IIBI PC,. 

Personal (:()mput.er m.nufKtu~n are Nlhl", to mlrktt 
.... Ith compelltl\! AT· hke producu. JUit III Ihey nahtd PC 
cl6ntllCi marktt • couple of }toIn 110 when lhe IB \' PC' .... ., 
r •• t becomin, the IndUlin ,t.ndltd ~tuch of the micro· 
computtr §Ofl ..... re Wfillen 010U the nut lwO )tln will be 
((If the AT, 

Chances of success for AT clone slim 

Inu th! AT hu ~n the de fl(:to ,tandard almOit from 
Ihe dl) oIl!J; Introduction. ptnonaJ computer ... endors had 
lillie (:hol(:e but to offer. IImllar product HlW>t\er, tht 
chances of IUttHa for an AT"c!one" are dUD The potenl,,1 
m.rket for the hlJhf'r.pn«d AT IS 'Ubitanlilllllv ImaUer 
th.n Ihe mlrht (or Ih. ofl,lIlIl PC_ Shelhpace at the relotll 
11''''1'1 II prett)" .... 1'11 M'\~led up b) IBM. APPl.&. .nd ro\CPAQ 
C'O'lPl'TER.s, And IB\I II mOlt IIJ"Ulle In I.kin, 11',.1 
l(:tlOn .,"n~t III oompttltol'l for III~td 10((\110 Ire l'OP\'ln, 

Althoulh done m.nuf.cturers a.n u pk)it cuttent AT 
'horllf:H, IB\! II Itlnnl up (or volume production b~ 
September 19~_ Some \endors hope to JarMr .. IH b) 
offen", AT,,·mpatlbllll}. plw featurn not found In Ihe .<4T 
Other \'tnd<>r-. hbpt 10 de\'elop sales to \ aloe-added rtstlltrl 
{VAllIl .... hlch.ell tu iJ)Kific \utic.1 O'IIlIrkets. ,uch as th. 
iMur.nce Ind (Vnlt tUctl<>n IndUSltltS. 

Retent prl<'I' culS h~ 18\4 and the lenalnatJon of produc, 
tlonofthe I ....... nd pf.' JrlUQHt lhat 18\C .. reJKIIllionm, IU 
product hn. 1M nt"" prodUCI .nnOUrK'emenu, MOlt lpecul. 
tlon cenleh on the pc-.ibiltt\ uf. fall inlrodUC"t'on of an ..... 
low"*nd AT computer If Ihll OttUn. the puce of the PC 
could drlJp to Ibnut S 1.000. 

trond-r.nktd APPu:ro\4 M.'TER Mils MKhlQH that art 
not rompatlblt .... Ith IBM lO(t .... re Its older 8·blt A.ppt~ II 
product hne IR IOld malnh to the home. !ducat lon, and 
lmall busineu m.rktts III n ...... r 32·bn .\foC'lfIlash line II 
heine pMllloned ror the othce APPLE has had. tculh lime 
IInce 18\4 .ntertd the peBONII computer markel and. In 
M&\ 19 , .nnuunc.d. ~,anlzaliOn. as well as pl.nl 
(:onJOhd.llfln , la\"Utf~ .• nd redUCfOd achenlf;lI\, Uptndl' 
turH APPL2 ...... tM IIUII,ator 0( the m.rketlOJ .... ts th.1 
resulted in Ik~rockttt'" a<h.tUllr\I UpendllUtH_ APPLE 
lIl" toappt.J to potentl.1 cu lomen .. hodlllille the Idu of 
bUYln, rrom the colouul. IBM 

MOlt minicomputer and rNunframe compa.ni h&\e 
t.nteted the petlONiI computer market. None of these \en 
don, other than IBM, hal been temfically l\K'tflIful The 
concept or. m,",produced. end·user onenled product II 
antlthell(:.1 to thelt aPPl"Okh of buddu'l ODe ma<:hiM .t • 
lime to be- sold to • MIS manqtor ~oreo1Otr, ptf$(lrW 
oompulA!fllA!nd to ha\e Iowtr mattina than IafJtr 1""lltml. 
pulllni preuUrI! on proht.ablllt) St\eral ha\'e 11"'en up the 
telall m.rktt, ,"dudlnl 0«, and ..... 11 faa. on IUppl"lflI 
their own aJ.IoLOmetl With mac:hlMlthat will .. orlt with thelt 
other computen. Many are purdiag", thell mlcrocomput
en (rom other vendotl that aeU tlclUl.I\·ely to the OE.lot 
markel., luch UCONVERCENT ncKNOLOClES. 



Software drives PC market 

It is common industry wisdom that the public.tion of 
Vi.SlCate, • spreedsheet softw.re pack.qe, wu the f:altalylt 
(or the microcompuur boom. It was the first practical use 
developed for personal computers. The tlpantK)n of the 
personal computer m.rket it drIVen by applications u well 
u b), pric:e/performance. Microcomputer Wet will expand 
..... th the machines' capabllillt.a. in terms of both 1oc:a1 
compullna: and communication whb laraer data buet it! 
othu Iystem&. Applications toft •• re avallabilit)' it. map 
consider.tioa when buyinl' personaJ computer. 

MS·DOS, the oper.tint Iystem for 18N', PC family, is 
standud fOf personal computerL Any company offennc • 
personal computer ",;th a different oper.lIna: Iyw,tem
APPLE CO/olP'tlnlt II the prime example-must conVlna! 
independellt soft ... ,.,e fi rms to vmte for their m.chlnes. 
Unleu there II the posIlblhty for hilh.volume wes, the 
independenu have no inctnuve to do so.. Of COWM. this 
Set,," to fu rther lOlidif), tBN'. dominance In the m&rket,and 
to. I~r utent, APPu· ... 

Limited IOft ..... re aV.llability can cripple. machine's 
salH. APPL£·. Mocmtosh computer offered ad\'anc:ed tech· 
nolOl)' and H.M of use. yet tau. were alow in 1984 doe to a 
lack of IOftware. particularly for businesa .pplicallons. 
APPL£ .... u dependln, on the LOruS OEV&l.OP)f£NT'. JOll 

Interr.ted buslneu software to spur Mow1tOlh WM. In 
April 19&5, Lon's announced thllt Jou would be deli\ered 
!ott.y '11, nevly two montru later than ofl'lnaUy planned. 
The delay WIll surely hun .\ (ocmunh .. Ies. 

Retail shelf space a valuable commodity 

[BU and owr \endors that tradihonaU)' IC)ld only 
throuch !.heir own .sales forC1! have had to develop new 
markeuna: methodt (ot personal romptlters, which are ,en· 
er.lI), marketed to leiI·lOphittic.ated users. Rouchl)' 10" of 
IBN Wei now come from sources other than Its In·house sale 
fOfC1! ThtM IOW'CH indude value·added rHellers.nd deal· 
ers (VARa aDd \'Al») and mdtpendently o ... -ned retali ator", 
Manuf.cturers mUlt \1M these outleta to ,enerate enouch 
sales to achie\-e profltabllit)' m personal computers, u ... ell 
u LO compete eifectl\'el), "'Ith lin,le-product..1ine. mua· 
m.,ket-oriented companies. such u AJ'PL.£COMP\tTEIl 

It II dllfic:uit for \endors other than IBU. APPU. or CO\4'AQ 
to conVince dealers to cart')' thell product&. Even luch firnu 
U AnT, rT'T. and HE\Io' lZ1"T 'ACKARD are h.vinl trouble Not 
onl), II physic:a1 ,pace • hmitation, 10 is " mind space": 
.. leapeople can only learn 10 many machines. In\'entory 
coata are alJo hi,h. particularly for product hnes that do not 
mo\-e. Add to thlt 1M huee COlt of Introduclnl a new 
product-includm, the PIlC1! of a floor demo. a machine In 
stock •• seMC1! kn, and ttAlnlna:-and it becomes. matter 
of prac:tJ(:ahty for retailers to Ihy aw.y from new .nd 
untned producta. fi\"en thoM from established \·endQf'S.. Thu 
perpetuates the po&ltions of IBM and A'Pt.&. COMPAQ', po&i· 
tion is more tenuous.. The compan)' cannot afford a new· 
product austake. and not all their nllW producu Will be 
readll), pKlled up b)' the majOr dulerL 

The new AnT L'.'iIX PC. ""hlch II both • person.aJ com· 
puter and a multl ·user system, will hII\'e to pt'ove iuelf 
befon It ,eu much shelf space. It it untried, not \ery 
pnce-competim-e With the 18W AT. and is handicapped by 
the limited amount of UNIX IOftware av.llable. 

Retailers are suffen",. Seriow o\'erbuildln&: of outleu 
• ccompanied the boom in microcomputer salM. Therompe. 
tltK)n forced retailers to dlKOUnt praces and raue adverlls, 
inc outlays. Then came a sene. of manufacturer's pnce cuta, 

to -

led by IBM and a slowdown m unit sales. Substantial consoli· 
d.tion can be expected In 1985. 

IBM wins desktop battle 

About one out of 10 offiCf! workers In the U.S. has acc:eu 
to. PC, .nd not sutprilinlly. about 60' of thOle PCs are 
m.de by 18\.1 Th.t share is upected to uceed 7S~ in 1985 • 
IBM has le\'eraced III substantl.1 presence in the data 
Proceuml depanments of corpor.te America to penetrate 
the front officea. In .ddition, 18101'. superior record (Ot 
se rvice and support is Important to that client base. 

APPLECOMP\n'ER is attempunl to penetrate thislucratin 
market With ita I~k .nd 312k Mocilltosh computers, • 
lo ... -rost loc.l.te. network that can link up to 72 comptlters 
and penpherals, and • luer printer, APPLE Sll",," the 
\facmtruh's ease of use .nd a raphia c.p.bilities. but in an 
18\.1 world . these may not be enouch LO leI! their machines. 
"ore~wer. APPLE cannot supply the laraer computers 
needed to control company· ... lde communications. APPU: 
has finally conceded the nefli to offe r communic.tlon cap.· 
bllitles ... ·lth IBM produclI, but much of the hardw.re .nd 
iOftware to accomplish this won't be av.ilable unul 1986" 
MOlt likel)" Mow'dtuhe. Will be purchased u 'fllphics 
nodes in I.rlel)' IB!oC departmental net .... orka. 

The commercial market .. nearin, temporar), Plural ion 
For the first time In ye.rs. funds allOCllted for the purchase 
of microromputers declined .. a pe.rC1!ntace of .\erace data 
prOCftlinl budeeu in 1985. ac-cordlna: to • sUl\ey by Dota
",ollon It \ .... 11 take new .pplications. like trul), int~ted 
\·nice·dat. c.pabllitles. to create .nother boom Unit \-01· 

ume gro ... th In the commercial m.rket will be In the 20 .. 
rllnle In 19 

18\.1 .Iso Iud, the n~nt indu..tnal .nd scientific! 
engmHnnl markeu Penetration ulthe.e marketa has be.n 
leu spectacular ,inC1! tht' performanC1! o( avail.ble mlcrns 
has been tnlufficient to perform man), useful lUks. In 
addition, enclnetrs u1"f'd to wotkine on larce computers are 
reluctant to,l \e up the .bllit)' to tap Into that pu .... er 

There 's no place like home 

The "home cumputer" u;. product In .. arcb uf a market. 
By late 19S4, It ... U app.rent that consumers ... ere abandun· 
.nl the low·end.l200 machines. such U Commodnrf' 64 and 
the Aton XL., ..... hich could do little more than run ,.me 
proef.nu. Buyers Illured out that It wu eUler to b.lance 
thell chec-kboob with. penCil and a $10 calculator and to 
l(Jre their tenpet on hie cards than to use • cumputer for 

these t&loki 
The hllher end of the market (OUt 1.0001 hu .1 ...... )'1 

hten APP1.£·, ,uon,hold The cump.n)' plonHred thiS mar· 
ket In 19';'6 .... Ith III uII,lnal Apple computer But competi· 
tlun is letun, herce, Both l'O \4~IODORE .nd .+,TARI COR' 
Intend to brang computers of compar.ble performance to 
matket atlo ... er pnCfl thiS )t.l.r 18\1', diKOntlnuance of the 
PCJr- remO\'es lOme of the preuure. but widespre.d dis· 
countln, of tM orphaned machine miaht lead to pnce ... ·.rs 

The IBtI PCJr story pfO\",des inJI,ht Into the transition 
under ..... )' In thiS markeL Introduced In 19 ,the Jr 
appe.red III thouaht.out. Priced .t $999 for only &4k of 
memory. It was poiluoned to limit c.nnabaliuuon of the 
IB_W PC H()IIoner, the m.chlne could not run PC soft ... .,e. 
had .n ellreme1)' unpopular keyboard, and told poorly_ In 
1984.18)4 lnaeaseci the memory to t2.Sk. added. dtfilt dfl\'e • 
.nd rt'pl.ced the ke)'b ... ard WIth a t\pt'lIol1ter- tyle ke\'
board. for the same s~ If'm priC1! of S999. and orfered as 
options memory elpaNlo,n modules toup to 512k. \Ioreo\er, 

. 
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Ih~ ~nh.nC'fll Jr C'OUld run much of the 10ft ware written for 
th~ PC. and the bHt·aelhng busineu IOftware package. 
l.otUI 1·2·3 . .... as a\-ail.bl. In ROM cartridge form . IBM 
attempted to reposition lhe Jr at. home bUllne" com puter 
(or thOle .... ho had pc, In th~ olhce. Stili. the machine did 
not HU .... ell until. In an aurel"ve Chultmu lealOn promo· 
tlon, IBM bundled the l)'Item with a color monitor. wh ich 
retailed for $429 .• nd IwO IOftw.re paCk.gH, for . hit price 
of $999. Retailers IOld II for as low at S;95. IBM ouuold 
APPLE during: the RalOn. but when the promolion ... ·as over 
.nd the I)'stem price ret urned to o' -er $1.400 .t the end of 
Janu.ry ... I~. dned up. In March, IBM announced th.t It 
would CUR production ofthe Jr 

Thll rno'-e hAIl &eTlOUI Implica llon' for the home m.rket 
It IS Iik~l~ th.t IBM delermlned th.1 the mark~t slmpl)" IIn't 
Ihere.t thu. lime .• nd ..... on-' be until more uuful applic •. 
Ilonl . re de\elo~ The m.rket is tempor.,.1\ .. turated 
Hobb\lus .hud) ha\'e the" m.ch,"H .• nd the number of 

SOFTWARE 

profHlionals who need pc, to work at home is limited, 
EI~troOic mail .nd inform.tlon If:rvices like Compuuf\'e 
.re too elpenll"e to sell m.chlnH 

The education market 15 Itlll utremet)' importan t. Chil· 
dren who learn on a parucullr br.nd of C'Omputtr are likeh 
to retain lOme btand loyahy when lrown up. Hence APPLt 
and . to a lesser utent. COMMODORE 1NT£RI'olATIOSAL, ha'"e 
cattred to this selDlent thrOUih dilCOUnt.l and education.1 
IOftware offennp. IBM ,ot Into the lame rather late. but 
.dopted the same taCliCS With the Inuoducllon of ita 
enh.nced PCJr IBM Will undoubtedly poIIllon. new IBM PC' 
product fOf thll market. but m.y h."e trouble tellin, to 
educ.ton who feel they ,ot burned "'Ith the Jr 

PC .. In are erpected to .Iow C'Onlider.bly in 1985. teflKt· 
in, Ihe temporary saturallon of cettam m.rlteu .fter • 
spectacul.r 19&t With prlCft r.lllnl, doll.r .. In C'Ou ld 
Increase IHS than 15". but over the five·)'ear penod 
IhrOlllh 1989 , rowth should .ver..,e 20'·25" .nnuall), . • 

Hardware companies, independents vie for market 
Near l~ e~er)'l)n~ kno ...... lI)methin •• bout IOft ..... re It tell •• 
romputer ",h.t to do_ ft .... are I'. IerlH of coded Instruc
tions. wrllten In procrammlng l&J\Iu •• e. th.t wnlrol the 
Intern.l .... orl"nll\ of. machiOe and en.ble wmmunictltlon 
with the end uler Soh"'.re t •• lotl • computer for 1pe(lfic 
.ppliClti(lM, be It numerlc.l comput.tioni b) Ia'lewrpor.· 
lIOns or ,.me-pl.\'ln,: b, hume users 

Tod.,,·s "'ft ..... re m.rkrt can be defined In • ~'Irlety (If 
..... , T .... o bn.llod c.tegOflH .re I,',tem •• nd applic.tlonl 
S).temlsoft ..... rr Indudu both the operating: .)'Stem. that 
cunlrl'll the m.na,emtnt of • «Impule", rHOUrces .nd 
olher producta th.t help to or •• nlle dlta. as lit With the 
procr.mminlC of applic.tions, .nd measure a C'Omputer'a 
perform.nc. Applic.tions IOft ..... re prOVides spe(lfic func· 
tlonl for the end uur •• uch at fin.ncull .nal)'lli. word 
prOCHSlni. Of learnln, toola for children 

A sect'lnd ...... ) to 'Ie .... the m.rket is .ccordln. to the type 
of m.chlne on llihich I pie« or 10ft wire will run. The 
pfCK:f:Mln, po .... et .nd memor)' capacity of wmputers deter 
mine the r.nlte of IQftw. re they c.n use M.inframe .nd 
minicomputers h.ve t r.(i1tlon.llv be-en .ble to h.ndle more 
compiu tasltt, hence more IOphistic. ted IOftw.re. th.n 
micforomputers, .hhou.t:h the evolution of more powerful 
,m.llet m.chlnH is blunin, the distinctions. M.lnfr.me 
product.s m.y COlt upw.rdl of $100.000. while mott micro 
IOft .... . re pack.ges cc»t S6OO-S'iOO, or leu. 

SOft .... '.re m.y also be catelonud as p.ck.,ed or custom· 
dHig:ned Custom IOfl"' . re II mor.llkel) to be developed b), 
• company for Its Internal uu to meet specific requ lrements_ 
P.ck.g:ed IOrtw.re. the .rea In which mOlt commercl.1 
efforu Ire targeted. has brOlider .pplicatioM and. rar 
,re.ter potentl.1 .udlence Intern.uon.1 O.ta Corp. (IOC). 
• m.rket rae.rch firm. IItlm.tH that worldwide p.ck.,ed 
IOft .... ·.re re"'enUH or U.S·based luppliers will total $152 
billion In 198.5, up from Sill billion In 1984 

Oevelopmenu In C'Omputer hardware h.ve had important 
Im pllc.tlona for the IOftware m.rkeL Adv.nces in electroniC 

Thu ","Cllon pr~poT~d b) Tom CroL~' 

«<hnolo,), ha\'e ena~ed the pncea of hardware to d~hne 
ste.dll)', m.klnl computers more afford.ble to bwlneues 
.nd ptl"lOfl.1 UMf'S. As the i",talIed bate 0( mac.hlnH hat 
DlUlhroomed. 10. too. has the demand for 10ft'" are And 
..,here .. hard .. .,e ia l one-lime .. Ie unleu lh. Ultr out · 
IfOWI h .. m.chIM. IOltw.re II • pot.entialaource of recur· 
rinl re"enUH .. users $Hit add1lion.1 applications. Also. 
"'"ltb. hoet !,lf machinHoffen",,,mllar compotl", c.p.bih
ty. IOft .. ·.r~ beoomH the chief value·added felture dlliin 
CUlshlOi one computer I)'item from .nother 

The computer iOdustn'l premier compan", 18\1 . has 
.cknowledled lhe I reat potential of the IOft ..... re m.rket by 
.Imlnl for futurelOl'lw.re revenue ,rowth of 35" annu.U,' 
In 198oC. rB~('1 .pplicauons and I)"lerru IOftw.re re"enUH 
totaled S3 19; billion, up 391\. from 1983.nd far above th.t 
of any Olher company_ IB" IS p.nlcuJarly dominant in 
m.mfr.me l)'Sterns IOftw.re •• ided by n. 72'" share of the 
wolld ..... tde maiOframe hardw.re market. £\'~n In the micro 
IOrt .... re market, ... here IB" has only IKenth' become a 
majOr pretence. the compan)"'. 81lmated SI50 mllhon '" 
sal" In 1984 ""U topped only by lA)T\;S DEV£LOP\IE.,',. 

Because of the difference iO producta.nd Indusuy partie· 
Ip.nta .• dlSCU5&lon of p,Kk.,ed 10ft ware IS best tetmented 
bet .. een the market for 1ar,e computert, luch .. maln
fr.mH and minIS, and the market for micl'Ol Both are 
h"h·1f'O""\h arna. but Il11Itf:(1es for 1uctt:M differ 

Mainframe and mini software 
In dollar·voIume terru.npendnures for m.lnframH and 

mlniC'Omputel'1 eontinue to dominate the IOftw.re industry 
Shlpme.nu by U.S. tomP&JUet 0( IOltware ror mechum · and 
1ar,e.sca)e machmH .... ill total an esllm.ted 1122 b6l1ion in 
1985. up mon!.han 80" rtomJUlt two )'",,1"1 e.rher. accord· 
inc to InfoCorp .• • m&rket resurch firm What KCOUnta for 
thll Itronc powth II the ,re.ter number of IRaLalled 
machines and the .ucceufuJ etroru of IOftware developers 
to cre.te .ppliC8tiona that improve U&er produCliVIty. 
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Th. ma,ket fOf J(lfiware lO run on m.infram. and mini· 
C\.mput.n IS shated by the companlH who make the 
machln" .nd Independ.nt 1Oft .... r. firms Th. hard .... ,. 
companies donunate the operlunl ,),&t.m. Irel, whll. the 
ind.pend.nts N\e made rapid ,aLnI in applications .nd 
sPKi.lll.ed syStem. son ... ·.re 

Ind.pend.nt .oft .. ...,. tum • .ell hr b«rue th.lr ptoducu 
in w\'eral"I)"S. In the malnfram. marht, the Ind.pendenta 
typic.lly haH! htde to do ... Ith the .. Ie ul the hard ...... r. 
.' .ft.'.r. pack",H Ire sold to I C"\Utomer ..... ho has Ilready 
boulht ("Or ilabout to bu ... a C'\.mput.r from .n<lther rompa· 
ny. With leu ."pen'l~ mlnlcomput.,.., h~.\tl .• number 
of suft ..... are \endon hi .... becom. ,..11.,.. o( machln ... 
.nhlncln, th.l r \ .. Iu. throuah the addiuon o( softw., •. 
Examples .• r ucla turnkt)"iYltem companlH indude ASK 
CO .... Pl TO lj\5T6lS. which Idd. manuf.ctunng .mtware to 
mJnlc..,mputen INd. b) HE'oIoL£TT PA.O;ARD .nd DIGITAL 
EQllP\!E'7 •• nd "E...-roR CRAPHIN, .. hlch combln .. '10ft, 
"~re .. tth 'l~·bu mKhiMS from APOLLOCO\lptTER to pro· 
'lId. "' orkttat,onl for ene,neers 

A ro.tom.r ... bo buys In tB \I malnfram. II likely to ha\. 
.n 18 .... uperu'"I J) tern, Whll. there ar ... \.r.1 .\lilabl., 
18)'!1I push'rI( Its \f\r'S '\'1t.em. f •• tulln, ,re.ter Proceuinl 
pt"I",.r tNln the compan~"s 00'i product. S)'1t.ms ar.n't 
(h.ap. the tup .. (·the lin. \Ilr.s,XA CO!IlI up to $I:!.OOO, plus 
m .. nthh C"ha,," o( about S-I "00 

Th. IIf •. ..-,1.h u( mulu,u5er "\~I.m., ..... h.r.by a number o( 
termlnah .r. ('\.nn«t.ed to a hcKt ('\.mputfr h.u ,.n.rated 
'ncr •• ..ed InlffPSt In an uperatm, s~'5tem called (. ·.W,I( 
d.'el"ped by HaT ioci IIC'eIlHd to soft .... r. manu(actur.rs 
l .\"1.'( II thou,ht to hA\'I! ad"ant8,es ,,\.f !>ther sy.tems, 
buth fur d.\.loplllllOf't ..... r. and (or tlan~portml IpplKoi 
1I0n.l frum one IDKhlne 10 another Ita acc.pt.nc., ~.'.r. 
has been rHtllCleci by con(\WOn o\.r.th. many ditferf'nt 
'f'rsionl of l SIX curr.ntly beln, off.red and bv the limited 
.mount 01 apphcaunm 10ft.·.,.. a\·.II.bl. l() run with ,t. 
I .'VI X IS UPKf,ed to rna •• Inroad_ In thf' tupermicro and 
mlnlC'(lmput.r mathta. but IB1.f, proprietarY pwducu ar. 
likel\ toC'Ontlnu.e tMlt domlnlnce amon, maln(rames 

IBM's lead in database management shrinking 

An "pelat'na: '~'$Le:m, ~e\.r. I. onl ... the hnt totep A 
cusl()mer rna)' .lso ff'qulfe • d.tabaM m.n.c.ment '~'1t.m 
<:06tln, i-'OO,OCX> or moll! to m.l\lpulate tarle .mounts o( 
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,nrvrmatwn Other ) teml ""ft .... ar. Includes hhral)' prod· 
UClI .nd packagH to h.lp procrammefl dn.lop apphca. 
tion. Input, I m.rket research firm, .stimates that the 
~y tem. soft .... re m.rk.t for IB .... -<om~uble mainframes 
totaled ~46 bllhon In 198-1. and prtociLcta annual,rowth o( 
:?9'\- thmurh 19.'19 

Th. chOice n( 'end"" .... Id.n ..... h.n a C'Ultc,mer mo\· .. 
~)'und the oper.tlne w.t.m. In d.t.baH man.,.m.nt 
prnduC"tI. f"r es.mple.ls .... I.J a«am a m.JOr (Of c., ..... Ith .bout 
.iQ" or the marht, hut III ~hlre .ppe.,.. to be Ihtinkin, 
According to .n IDC ~Uf\·.~, pr,mallly of (omm.rcial 18\1 
malnframt ~n. 18\1'1 in tailed btie of 1.\lS .nd nL.l 
pmdocta hMi. a 62.~'""· market share In 19!53. In 1984, 
hu".'lI:r, Ind.pend.nt ... Itwllt tum ...... re makmj[ h.ad ... ·.)", 
a" 18 .... .. \fn ... ·'th the Introduction of i~ n.w 082 prnduct. 
.. u ."pf'eted to ,.t nl, U .ct- OJf th. n.", dll.£ba.e,,~ t.m 
pur,h.uf1;.a('Cf1rdln,· Ihe IDC ,Uf\.\' 

\Ia';';·r n-mpa11lfr$ m .. n. the Independenllindud. lTLU 
"'f:T::'()~4R£, .... h,ch parla\ed ~uC(til IIolth ita 10..,., data· 
ba.,..e prodocu and uther tolt .. .,. ,nto annual f.\.nu. 
IfU"'th .XCH(ilna 50' o\er the pan fuur "ea" C'lW~&T 
had an "tlmlted 10 . .)"," of thf' dat.base \ ~t.m In tallal,on, 
In 198.1 and .. as npf'eted tn reC"eiH 18.;" of purchase. In 

19~ ,PPU£D D4T" RE!oEAIt\'H :'c \UI buf'5t1nC Into the 
mark.t .,.n mnf. dramallcalh· In I'hq h. Dctatcl/'1,DB 
pr,od!Jo. I ;sl.io "' ..... lpKtl!d ,<.) Jl:f't t .. -" ", d.lI.1b.1,.. ~\~tem 
punha . 1.".mpared "'Ith "nl\ I"'" 01 the mitalled baH 
th~ '~II bef. re. Btlth (· .. mp,a.mH if •• 'peC1lnl! continued 
rt\enut I(ru\llrlh "lit Iu.~t 30~ In the ) •• r ahead 

Oth.r ,nd.pendent nrm In Ih. datlba~. manag.m.nt 
.,'" Includ. -,o~AR£ \G OF V'RTH 4\t£JtlC"A and Cincum 
S~~tem'. buth ,I .. hleh h,ne uther "tern. producu AS 
",.U. 

PA.V;oPHIC 'ilSTE..\lS h •• ,,..,.n r.pldl)" ",nhoutlltferln,a 
databbe m.n ... mtont prrxiuct. Ita ,n{vrmauon r.1".\·11 
and hbrarv 'C'Onlrul ')'1t.m. urf. r 'U( h (unctions a •• nablin, 
nil" If'fhnll"".1 pers"nntl to acc", d.ta niH elSlly and pro
tf'('tmJ ptllt[r.m. against .cCld.ntal or Int.ntlonal dHlfuc, 
twn "4,-.oPHIC·, r.,enUh for the 11 m\.nths ended January 
.11,19-3.5, "'ere up nearh 29~ o\.r the )"ear •• rh.t period. 

Othft rast·jt:ru",mgJ)""St.ms nrm. ,ndud. CO\lpt'T£R~· 
r IH"" lnd I f"!""f"1 C'O\IPITfR ' .. ..;(j(·I\Tp·' products pff>\·,d. 
hor.r) rune-tlons ... t"r.li~ allulluun, d.ta ..... fun' , .nd lOUIs 
'"r ma.lnc prf'lrammlnlC easier. "'hlle lCCEL .mpOblze. 
""tllloU. thAt mikes 1.I.11e dat. pf"IXI!M,ng c.nten mur. 

'. 
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productl\e 
l'CCF:t and n LLl!IofT art' among the more dl\usititd 

independent mainframe ~\-stem~ soft .. art companiH ('CC'Et. 
ull applicatlUnli products 10 I he tinanl.'lal ser\'II.'f'S induMr\', 
nrftl1l mlcrncoml)Ultr bU~lnt' pl'Il.'kllt:H, and tlpt'ralec dlltll 
pr()('euing cenlers ('\'l.U:-;.':T il uekmg III leHfage II,S 
Itrenglh In dalabalt managtmen t ';"5Itm, 11110 In increaSHi 
prhence 10 Ihe Ipplil.'ltlnni m.rktl The rom pan)' orfers 
finanl.'lallnd hum.n'rt~ourre!l.pplll.'8tioni pachg6 and II 
UPKled to haH prt>ducu (ur the banking IndUJ;IT\' nut 
year. In late 19~ II Inlrodul.'flt a rommunll.'II10nS link 
btl lOo een mil.'ro, and malO(ramt computer. and an inte· 
Irated pal.'h!!t for mt('f(,Il.'ompulers. in mO\'h; to position 
I\.HI( as m\lfe of a .inJ:lrwuf", supplter to rorJX,rale 50ft 
"are cU$lomers 

St.me applicatIOn ... 'f\ .... are producu can bt uQ'd b\ a 
IOoldt \-arlel) (,f cu~ltlmtr!i; IIlhtrl are 5poKlh(' III tht nH"d .. u( 
I lingle Indu~tr\" Tu dalt, the markrl luder in mlunrrtlme 
Ipphcatinn~ prudU(,b 15 \IA'M'E\I[''T Io;('n:,o: A),lEfU{A 
.. hllh h85 had ml.rf' than 10 .. r..t'l() pad:allf' In~lallf'd .. mid 
"dde It .. pruducu (II('U~ prlmlnh \'n thrH .rea.· hnlncl.1 
manatttmtnl, human rewurc", and m.nufa('turIOK-and 
III twtomers are located III • br{'told 'pKlrum (If Indu"tflt 
M"'~AC£.MENT SCIENCE .Itempted In 1981 w dl\enll(Y LOllI 
rttail microcompultr lO(t".re lhroueh III Pf'achlrf'e lub
Iidian', bul thf' romp.n\ f'lecttd In 19S4 tu dlKOnllnue thl 
Hlmtnt 

In Cflnlra t 10 \4A'AC:EMF'T .. nE'("E. "hich atr\ell, \an
f'll IIf Indullrte<!, POI.II·' \I", 'A(,E\1FYT' ." !ITf\lS has chOltn 
to bt IOduslr)' -liptcirl(' 8\ tier\ Intt: tnf' propttl)· and casualt} 
Inlurance IOdullr\ .. tIn pn>du('1S to automaie luch back 
offi~ fun"'\lonl u poll('\ prOCft,l,ln, and claIms handhn" 
th. c.'\Impany n.arh dnublf'd IU re\enue in the pall t"o 
}ur to S8-& 8 million In 1~ Othf'f indUltr)"lpeclfic firmA 
In the malnrr.me Ind mtnl('Ompuler Itl(t .... .,e marktl 
includt H9I'1' C'II and "'II "RED MEDII" AI. ";'''TE'IS, .. hleh H'f'\e 
the health care IndU~lr\ , and HOC'" ,,'STEMS, whICh mlr 
ketA ~)rl~arr III Ilnancial In tllUlIon~ H~, .... hlen r~ntl\ 
acquired , .... 1/ IIlher ('(.>mp:an lf1i , Amhe"t AtOtUCiatt and 
\feddlt:c S\Item .. , In tht hulth IOrormatlon aru. Hllmll ... 
Ih.1 10lal upendtturf'" fur htalth·care informatiun "'stem, 
and Rn.I«1\ f'ICffrled S!:t bilhon In 19&4 and h.\t b«n 
IHlWln, 2Oc:;.-2r.~ annUIU\ A('{'(lrdlO, to Input,. markf! 
rtN.feh hrm. commercial bank sptndlOl (0' application. 

IoOft .... . rr to run on mllOfr.mr or minicompule" . hould fiR 

from .n Hllm.ted S-li:l million In 19&1, to $6,0 mIllion 10 
1985 .nd loS2_5 billlen b\' 1959 

Micro software 

The microcomputer 5Qft .. ·.rt Industf)' II characten:r.ed b\ 
tnurmoul rracmtnUllon, a hl,h degree of product IImllln 
ty, .nd relilnet' on Ihe techneIOlI",.1 inno'.tIQn and market · 
in~ t'fror .. of hardwa re manuf.clurers. EallmatH "a, y, bUI 
micro J()(t~. rt re\'tnuH probabl\' were clOH to $3 b,Ulon In 
ISS-a ...... llh m061 of II In tht Ippltcatlonl area Re\enues In 
19",; Ihuuld approech $.I blillon_ 

Tht micro 5Oft .... ,t market II SOmeltmHcompared 161hr 
htl(lk and mu"IC IOdu~trl". where compsnt" also compete 
tllgentflle bHl-selllnl prooucu. The IOft .... are marktt Iii 10 
nn,. hOlOof\tr , tn.1 .lthouah rompanlH ml\ offer dOlen' of 
prnduc~, firm .. cln bKumf' \'11lble and 'uCC'euful lhrool!n 
unl,\ unr (If 1"0 majQ' nlu. Hundredl of companies noY< 
orfer up ... rdl of 20.000 producu 10 homt .nd buslntu 
UHn .• nd an mduJlry conlOlldatlon "under ~I\' 

~ltcro IOrt"lre II e\·ohlOl,nto a m .... (Onlumtr market, 
and 8$lrt.ter m.arkettn, muselt il requI red to HII products, 
tht bamerllO enlry are rilin,_ From ItllLirt &5 • cotLlie 
Indust .... "lIh a plf'thora of computer I.heionadna dtti,nin, 
prillrams In Intlr homtl, the m.rket II mo\ tn, to'll>l.rd 
In('rtbln, domlnauon h~ la,..t companttl_ 

Toda\, hO\loe\'er, no I.ncle compa.n) hal e'f'n • to ... 
ml.rkf't share, a nd I consumf'r may tasil)' be O\trwhtlmtd 
b) the be\')' ot JOft .... re products ' \·.II.ble to rnltrtlin. 
tdlK'ate, or In. reas. producu\It)', IUnlln, in price rrum leu 
than 120 to ",JS, mICro IOrt" lre ma) be .cqulred on dIS , 
Clrtridi:n. and chip' and be bwght e\'et)'\I) htff' from d", 
('()Unt dtp.flmrnl "or" lncomputer IPKlIh~- lIorH.ln the 
home ml.rktt, ..... hich sutfered In the pi!! 12 monlM (rom 
I)()"<I\'tnl dtmand (er hard .. are. ,amH ar. Itlll the most 
popular appllc.tlon, but demand I' Upecltd tOlhlft ll.l""lrd 
tdllCauun and rrrord kH'plnl[ producu Tnt b\alneiol ~oft 
....art market, 'll>hleh (e.turK hllhe,· pflctd, mo~ aoph~tl 
C.led product" hu mO\td to" .rd Inleer.led pack.,", 
lOo'hich tnablt. user to meld a \Irtety of (unctIOn •. luch 1.1 
computallon and ,r.phlc prestntation of d,LI on alprf'ad 
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sh~t.. These producll contrut wnh other soft"'·.re, which 
hu more limited applications. such u only word procH!' 
inc 

The crution and populam)f or inteanted package .... 
made poNlble by de'tiopmenliin computer hatdWMe. The 
widespread Introduction or 16·blt m.chines. partICUlarly 
the IBM pc, ha'II\'en IOrt .... aredenlopenand useR a faster, 
more powerful tool Further advancn I.D software an: hkely 
... hen microcomputers &el 32·blt pt'0Cft8lll1 power. 

While lOme computer manufacturera. notably lB)l, ha'-e 
re«ntiy elpanded their elCortl In mkro sortware sales.. the 
hard .... " and toft""ar. ,ndUllrl" are Itliliaflely wparate, 
thouch loterdependent Prominent sohware 6,rau .uch .. 
Lon :s O£\'ELOP\lL.'''' and ASHTOS TA1'I do not make tbe 
machines on ... hlch thtlr producu run. 

" SOFTSEl HOn IST" for weft of May 6, 1985 ._. .-I 
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Much depends on success of microcomputers 

The growth of the o\CeraU software market depend. on 
how many microcomputers ha"e been sold to homes and 
offi«l. The penetratlOll It stili relau\'ely 10"", acrordinl to 
Future CompulUI,. a market research firm, which HUmatel 
that leu th&.n IS' of office workers and U.S. househol<b 
had perlOnal computers at ~ur·end 19&&. And even the 
Installed base may be mlileadin" .. many of the lo .... er· 
Priced mach,n" sold to the home !DUket may ha"e been 
dISCarded when purchase,.. became frUluated by thtl! Iimi· 
tat lonL In addition , lO(t""are puaey is a majOr problem. 
creating millionl of dollars In 100t revenues (see bol ). 

Harthure companies need sort .... ·ue mahrt. too. In both 
IndustrlH there has been a ,rut fturry o( st&rt· upa over the 
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put four years. producIng. hercely compelltl\'! markl't 
pile.. Crit ical 10 the l ucceo of • new machln! i, the 
IVlllabllity of .oftw.rt fo r It. which CIUse. eqUipment 
maker. 10 soliCit the de\'e]opmtnl of compatible software 
from prosrammerl. A machine', dHign and operating ')" 
lI:rn will determine whit appltcltlOnl procraml am be run 
on It , but 10ft ware firm. commonly modify thel' JHlchlH to 
different 'Pfelfleationl. Many of today', btu -sellin, $0(1 -
wille plckagtl are ..... LI.ble for. variety of Olhef'Aise 
incompatible machmH . 

The COlt st ructure of the IOrt""' r! indul trv diff'erl from 
that of h.rd~;.rt mlkeN. The COIl of prodUCing disks un 
which IOft ..... r! II generally t tored 11 low Mmp.rt'd to the 
txpente of manuracturinJl I machine. A, • percentage of 
1984 revenue •• manuraclunoJ reilled CO!II .... ere ooh' 1 6~ 

" SOFTSEl HOTLIST" for week of May 6. 1985 
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for L0 1TS DE\ELOP/roIE~'T . ,..hile for APPLE COMPl'TVI.. luch 
cosu came to ~~ of revenues in fiK.1 198-6 (endlnl 
Mptember). Such numbers depend pattly on the Slle of • 
c::omp.n ... ·s re\'enu. baH", but the poinlll that soft"'.re II not 
m.nufactunnc inten5he 

In le.d , m.rkelln, is auumin, Increuln,l\" Ireater 
import.nce to the soft .... ·.re Industry. CompanlK IHku'l to 
differenti.te their producta compete for the att.ntlon of 
distributors, retailers .• nd end users. National 1.lni,ion 
.d ... ertl!ln, wa, used in the l ummer of 1984 for LOTl:s·. new 
S.vmphon.\ product .nd ASwro~TAT!·. FromruOTIt t..01l. S. 
..... hich hu launchf'd • monthly maraune for UHtI of Ita 
I(If' ...... re. had Illes and m.rketln, COIu.mountlns to 27" 
of re\enUH in 1984 

Research and de\'elopment II .noth.r ma)Or .~penH for 
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o()(tware companin, as It IS ror m081 IKhnology .... I.t.ed 
mdulotflH. Product lift "dn can be short. all former hit 
products .re rdipwd dueto technoqlcal denlopmrnta Of 

~u«f'H(ul Eurketin, by comprutors. 
Products can be cr.at.ed Inl.rnally or acqUired from 

,thers. When IBM tlectrd to follow Ita enormous !uccesa In 
mIcrocomputer hardware sal ...... lth an mcrHSed !IOft .... re 
prt"'rncr, It Introduced pack .... de\'rloprd by otMr compa· 
niH In 1984 IBM', AUlstallt St"tl. which featurH filiI\(, 
"ptudsheet, and reportinl (unctions, wu licensed from 
SOPTWAlI.£ PlBUSHING, a Cut'lrowll\( company th.t .bo 
marketa Ita producu indtprndently_ (8""', PtrJOMI D«I
.1011 and au.mtlS .\ fal1a"tm tl1t !IOft"'are senet; wert de\"tl
.ptd by Information Procrammlnl Setvlcn., a ConDKtlCUt
ha~ fum_ 

Acquisition pace to quicken 

Thr pact uf ac-qUI.lli"ns. I'I(JI .. nlv throulh Iicen!ln, 
Jj(tHrntnlt. but of ",h .. le rompanlH, it Ilbly to Ik'Ct'ler.t. 
In thr \-.a t .1htad ~malltr hrm. "'III Il'K'tttilnlly find 
Ihtm~ehH Itlcklng tht nnftnC-lal dout to compete !UCCKI-
11.111\ alainst larller romprtll(lrs Acrordinc to a sUr"ty by 
Broad\'lt"'. >oQCi.tH.o1 mtfJl!! and ac-qulsltion COMultanl, 
, ... me JO mlcr~mputer ~ft'l .. ale rompanlH "'trt acquired 
durlnl 1984 Broadnrw. "'hlch callt Iht ()\trall romputer 
-.t""I~ IrouP "one vi the m. t acquISItIOn proM industria 
,f the last 10 yun." ",ys th.t micro 'W)(t ..... re firms -. .. ert 

\ulntrable beocause traditional IOOrcn o( fundi", bec.ame 
unavailable in 1984 "Vtnture npllahsu shied a .. ay (rom 

that Jot(:h'r and the "'Ind" ... (w public ,.lfen"" "'-u 
,loImmtd .nut." Excepuons Indude ..onv.AR£ Pl'BL~HI>,;(; 
.nd \lKROPROt~TER."AT10!\4.L. '" hlcn "'ent puhlic in No\em 
btr and ~Iarch. rHpt('u\.I,- Accordln, to Bro.<l\I.'" let· 
Ilnl!: a~ulrtd was the primary tuUrct of finane-In, .,'aliable 
10 (,hh-JXlOt hrm and !ohould Ctlnllft~ to be In 1985,1\1 the), 
t-H an "ample supply o( potenual selle" wnh. malltt 
number uf -..elec:u\e bu\e"" 

One or the mOlt \wble auft"'are bwlnHlH on the selh", 
blo.JCk hu been "".'4.G[\lE." .... :£'10(. t '~ERJC'4.', PeachtrH 
unit ... hl<'h tht partnt compan:oo had Uqulred in I 1 In 
~ rder to etp.nd be\ .. nd IU ,'Ute malnlrame tott-. .. are buaa 
nb In \1 .... 19 -. \"'AG[\IF'T ,;e1E."'': announled lhe 
.... 1" ,.j Pu, htrH to "TFWr,£"T "):-.--r£'lS (Of an unchlclo.rd 
ium.wmplttinr-tht ClImpan,',uudUi from the ttlall micro 
"",mtnl after Its dea!!>Ion to discontinue the ~ment tn late 
198-4 \I''''V;E.\I[!t.T "c1E.'{'E', micro divisIOn, of ",hlch 
F't3ChtrH "' ... a pr,.,mlnent part. r'JUlhly broke e\'en on 
tl In, ~It~ In 19,.12 and 1 :1. but19S-1 rt'otnuesdlpped , 
, .. il15 millinn_ 

l"nll qlH of PeachtrH' a« ... unhnl and pmductl\lh'
rnh.an\lft( p6(k&gn art lIm.ted at mure than :2()I.IXlO 
"mce I'hl. but tht ('t,mpan~ ntur bad a bl, hit un the scale 
v( wn ..... ' ·Z·J, the iooU)tr\·. all·tlme beit 5etlet, "'lth unit 
·,jlts of dtGf; to ~.I")I) . ""!\,,,£\ll...'T :;CIE.~ rtmalns 
.ael!'e In mlunft.me-to-mtero communications. but -\8~ lhe 
Pllno r."'11 softwa,.. dlHsion had b«:ome inaompauble 
"'nh IU rtmalnang bualnesws, In part bec..aU5t of the mar 
ket', emphasis on merch.ndIJln, ralhet lkart techoolUIY Ot 

r\'lct 
LOT\ S 0&\ E1.OP\lE.'T. rutrently Ihe premier Indeptndtnt 

miCro ... ,({ .. are comp&n'. has pruspertd tht'OUlrh Internal 
de\el,'pmtnt nf a \·tr) frw pttXiuclL LOTlS to!Iot to ~mlnence 
"'Ith the January I Introduetlon of 1-1·J. an JOt~rattd 
pack£(t «"Imblnln, •• prtachheet with dal.a~ and paph
.... np.lblillih Iu S, mph, ~.\ pMduct ..... hK'h aL.o Induct" 
",,.,d pt·>l:.,.Mnlf. dtbuled In ·June 19~ and. Ihlrd IlItt
actatrd product. Jall. hit Ihe muket on lat. \fa ... 19R.i LOn:s 
fuls ,rU90 n from no ~I .. In 19112 to rt\'enues of .$15; million 

In 1984. but even thIS constituttt. markel chart of only 
about 6~. 

LOTtS is joininllhe mO\'e to",...,d industry consohdation, 
h."lnlannounc.d Its Intention in Apnll985 to a~Ulre the 
a.ueta of $o(t",art Aru. one of the ratly ltad~rs In the 
software Indunry. Soft .. art Aru "'as Ihe de~'eloptr of ~',.._ 
Colc-, a bHt·stllin, sprtadshHt ptoduct prior to the wide
sprtad su«ess of Inltltalrd packalilH. such as Lotu. 1-2-3 
In addition to VIS/Calc. Lon:s ",,11 gam rightl to sneral 
uther producu. lncludmla problem 'soh'lnl PtOlram (or the 
enllnHnn,and scientific marketa. 

Both LOTUS and nval A5HTO~ TAT!, whOle 1984-& reve
nun totalrd $8:.! million. hne been SUC'ffUfui lar,ely 
throo,h .... Ies to bU&lnHi and pro(t5llona! users. ASHTO!<I_ 
TA1'r:', dBAS£ famll)- o( productl has been a leader In the 
database managtment area, and itl FramtuOI'Ir product la 
Imllar 10 t..On:S· S)mphon" Both companies upect ()\'tt. 
.. UIt5LO be Import.ant contrlbuton LOcontinued JfOWth. 

ASHTO!<I,TATE', dBASE /I has bttn translaltd into 11 Ia n· 
KuailH. and fortlgn '-tnllons "f Fro"""1K1r and dBAS£ III 
hau bHn prepared LOTlS. meanwhile. hu French. Get
man, and Italian \'erslonl uf ':- ,"phon)". more translauon, 
are exptetrd, 

The pr~nce of a hit product. hO""e\'er, dOH not ,uaran· 
tH lon,·term financi.1 'UCCf'St. \I !CROPRO 1"''T[R,.''lAT10''4AL 
h .. had a product, W",.d taT, on Sofuel Ct,mputer Prod· 
UCU'!lSl ofbe.t·sellin, businHi pfOIrams (or more than 130 
"'Hies. but the company's u\erall Yin and earmnp h.a\'. 
lumped Since pralun,ln earl)' fiacal 1984 (endrd AUiusti. 

\lICROPRO, ... hlch fallrd to turn a profit fot the thrH quarte" 
IhrOUlh Ffbruar\' 19ot';, h .. been hurt b\' <IQwlng ,rowth In 
Ihe p.!rwnal cumputer marktt and increbKI clJmpr,ution 
amunl( ",,(.rd prOCblll111 producu, 

Education market large 

Whllt companlK ~t\'I", the buill/ell and profealonaJ 
marktu Itt the me"'l .Utenllvn. a hOlt of other htmt are 
offennl pmducta (or t<!!Je.llOnal.nd recrtauonal ute G~n· 
tr.l .. uknftlln homt, .mputer gl" and Ptlcinl prrs.utH 
art am"ftI the problem" the) (ace Prl\'altl) O"'''fted Spin. 
naker Suft .. .ut ha, ~n a ludtr in the edueati(,nal held, 
but re\enue PWjee-tl .. n,.l, r fiKal ·\tar 1935 (tnded .JanlUrv) 
ha't d"'lndltd fr"m ~.)I,") million. tG leu than.$2O million 
~pmn .. ker's producu mclud. a Fuhtr-Pnc~ line o( earlv 
ltatnlnl ,amtl and Klence-rtlatrd praducu Ihat are Iinkrd 
to SOt a. a Public Broadca lin, Stf\-ict Itntl. 

Othtr partlclpanu in the ~untlonal market include CBS 
Sort"'are. whic-h h .. 1('i1rnln, pr"'Mlams fot )ounpters fe.· 
lurtn, Sno .... ' -"'"'''' (hara'lt". and pI'Oducu tel htlp 
hl!(h."C.hwl ~hldenlJi Ij,lth molth and c"lI~e .admLUI"n 
~ums, a.~,k publi~hr,.". uch .. Randl'm H~ &lld Pren 
tlCt-Han. a1lu "tfrr educauunal ~"lt\Ur •. alonl .... nh 00· 
la~tic ~.It .... rt. "'hlch hal; b',1I1t upon the Ionetlmt prHtnce 
.( 'IS pannt c .. mpany·s/udm, matul&lJ. In I; , schools 

The but· ... lhn' PIK'e ,,( rducat."n.1 wlt"''Ue rna,' hi' Sc.r 
OOtou,h S\'!tem's \fau tn\1H_ • typml tututtal that hat 
had unIt sale, u( cll>~e 103 .\oO.C1uO. 

G.mn Introducrd man) pt(,ple to home computers, and 
alth"Ulh the home computet markellappea~ to be turnlnl 
l(,"'ard other applicatiom, there IS )tlll demand (Gr producu 
~klnl t03 IHt u!Otts' .,Ilit)· and ",.u. Companlu With 
Itadinl ree-reauonal producu Include \hcnJIOh, whIch I' 
al .. , promintnt in "perali", it' tern and applic.atlons §t.ft· 
"'arr, Subl. IC, In(ucol1l, and Bruderbund_ Th," of In(G
('("1m', In"'rarti,'t' fiction r»ek.IK. ",hlch ch.all.nn the user 
IU paUI\lp.it. In a \ ~.mputenud ad\rnll.re. ue t.n: {!HI's 
hH ,.( tup 10 tee-reat","al PKk.,H. and the company 
('xpeet. to .... tI IU milli .. nlh ad,.nture r:ame In June 1985. 

.. 

-



Infocom also rtt'en tly di\eulnt'd with the Introduct ion of a 
dlt.blJe managtmtnt product called Carnrr$lll",' 

Two vendors dominate operating systems market 

While u~rs art' mOlt CQnc."f'rnt'd III ilh the mHlad applica. 
tions ptoducu,.11 micrflC(,mpulers must allO ha't an uper· 
attnr s)'!Itt'rn T ..... o rompsme-, mGTTAt. RESI' .... Rf'H and cI~l\' 
htld J\1 lr roeoft, hue dumln.led the salt' and liren'lng of 
luch IOftwart to hlt rd .... ue manufaclurers DICITAI. 
R&sf..AR('H'. CP/M Iystem wu the fa"(lnlt for t.rI) 8·bit 
computers, .... ,hile MlcrOIOfl i~ tht' ludt'r In the 16,bll 
m.rkel ..... ilh iu .'ttS 'OOS Ay>.tt'm, .... hich l!i u,ed tn lhfl If HI PC 
The (.",\'1.'< ope-ralin, ,,'''It'm, dflHlopffl h, ,nT.I" .ttracl· 
Inr conslder.ble intert" , paTllcul.th· fot mulll·u~f'r uliln 
en"lronmenli There are, hu"'e'ET,. numhof'r uf I \1.\ \U· 

lions, ..... lth • ~l.nd.rd \flt HI emergf" A, ... T, fur elliBmple, 
Orrfl" a I ' ,\'I.\ S.\~II·m \ ",hill' \f lc rll~1l1t hll~ a .\'(,111.1· 
,er.iun . .... hirh 18\1 hL- 'up~I('rlt'd (lit Ih-'1 pt'r~"nltl rom 
pUler Anulht'r \tIHIN'"I'pt'r.tllll' ~\'Itm \/ ... \ hit, madt' 
inroadl amon, Japant"t' m.nuraflurt'r .. o( 8 hll c"mpute" 

f)(llh Microwfl .nd nu;rn.l. Rf . .:.r .... R(H are cumin, oot 
"'Ith nt .... producll dt'Ji,Tled tu t'nhanct tht .bllm •• r Uqrs 

\I.) do I('vt' r.ltasks 'Imultan('tl'llsl\ LJIr.ITAI. RE."r ... rWH hI! .n 
operating .y5lem tlten.lnn called GE.:.\f Igr.phll'~ en\lron 
menl m.nager) WhiCh, b\ u~mll II mou'e . .... ·, 11 en.hle 18\, · 

compatlhle machine .. to hlt\' '" mdu .... ml' ablli'" I thf' .billt\' 
10 \1t'W t .... ·o or more (unction_ at the ~.me ttmel Slmll.r to 
Ih.t o( APPLE <"O'tM"TEFI' \'o<lnt."," \l1(' rut>.,fl .... 'a~ 
UPf'Cted to It.n shtppma. ,Imll.r produrI, \r,nd",,>. in 
June 19 ~h('r05Of'.nd DI(~ITAI.Rf"F""'R{H. h""'".r, f.('(' 
lhe inc-rtalot'd lO(t ..... " prbenu~ (If 18\1, ",hlt·h .• n August 
191;4 . inlroduced T up \ 'u'u. • prorlu(\ .... l1h "'lTldu ... tnB and 
multlt.slllnjt futures 

Softwa re p i,ac ~ 

· .... It. m •• copy· 1'1,. b •• n .. ,a COllnll ... IIm.a In 
COllnll ... OtllC.I, .na .ounds Innoc.nt But IOf 11'1. mIcro 
.011 •• ,. Indus'ry, It h.S b •• n • cosll.,. ,.Ir. ln Futu'. 
Computing • • m.rk.t r ••• arch firm .• st,mat •• 11'111 un.u· 
thorll.d .nd IlI.gII p.ck.gn Iccounl lor ~ 01 th. 
bua,,, .... otlw.,. In u., loa • .,. .nd Ihat 'I'll' co.t .oltw.r. 
comp.n,.s II ~"I $1 .3 D.llion ,n lost r.lI.nu .. b.' ...... n 
1915 1 .nd 1915" 

TI'te dllllcuU.,. Inllotll.d In cop.,. .ng SOltwl'. II'''.' At I" 
IImpl.al 14111.1, • ul,r .... ,th two Ollk Onll. ' In"rtl a DI.nk 
dl.k.". Into one dfill •• nd the prOQ"m 10 b. cop,ea ,nto 
'h. olher .nd t.,.p.s '1'1 InllruCllon 'Of two, • product 11'111 
m.y 1'1'11' COl' up $600 or,gln.lly IS th.n dllphclI.a lor 
practlc.lty no .xpense Sollwar. firms 1'1'11 •• 1I.mpl.d to 
combat Ih,a b.,. .ncoGll'lg 10m. prol~tlon on Iha or,g,n.1 
d,.", . bill the r •• utta 1'1'11' been m,x.d U,.r, ar. tom.· 
t"" ••• b'e to CIfCllmll..,I lhe PlOI.chon, som.llm.l such 
anll' copy,ng m •• lur., m .... "'Ing Ula product 1fIOt. al'" 
CIII! 

Whll .I.a c.n b. don. 10 h.1t lollw,r. pu.cy? On. 
appro.ch I' I'WIUIII. Slnc •• ollwa'., Ilk. boolll, com •• 
utld., cOPYTlghl proteclton as Int.necl".1 proparty Earlier 
Ihl' y •• r. MlCROPRO IHTERNAflOHAl, .Iong WIth .n ,ndultry 
g'oup th. AuoclallOtl 01 Oat. Proc".,ng S.rvIC. Ofg.· 
nlzahon (AOAI'SO), _lad 4UII .g. II1" AMERICAN IRAHOS. 
. t/eg",g tI'.g.1 .otl ..... " copYing and d,"nbutlOfl 

GOIng 10 court. how ..... r, I" hm.l.d rem.dy Una.rth,ng 
softwara pIracy " nOI a.IY, and .1I.n wh.n. c ••• c.n b. 
m. d •.•• oltw,r. lIendor ","',"ralTllng r.lallonshlp, w,th 
pol.n".1 cullom.rs Potenlt.Uy b.ll.r .nd lonUa,·term 

Overall micro software market to do well In '85 

In th, \'t'lf aht'ld . .... e UPf'(1 m'cro IOft"'a r. ul" (If both 
t'xi\llnr .nd M'" pwduci arf'U I(> J'rl ..... Arrurdtnr lu Dl\ld 
W'gm.n, chllrm.n of S"flSt'1. the follu .... tn!l: rltet:11rl .... art 
llkeh, to InCU'be Ihe,r oH f.1I m.rket chart' bY!ln~~ 10ft 
...... re that ImpfO\H producu\t!\ .nd c.n thu~ be K'()nomi· 
c.lly jUillhed. such .s .... ord pror~SJn', d."b.St' .nd 
sprudshe.I packaBu; l(I(t ... ·. re that \I I.IIT«tled to", ard 
sPf'(lhe- tnduslTleJ, or ,erllc.1 m.fkeu; Ind , raphlC'l so(t 
..... te Spe.klTll In M.) 19 at C'O\iOEX •• Hmllnnull 
C'OmpUIt'r tr.de .hov-. Wacm.n predicted. mott' .table 
market _hlft' (or lIene ral acrountlTlJ su(t ... ·.r. and home 
productl\ t!~ pae-kalte. He II '" • 1 .... -' o( Inler"t in tKrt' 
."on.1 .nd t'ducation.1 lO(t ... r •.• hhnulh hf' tlJ)K1ed 
IntellNlu.1 lamel to do beller thin otht'r ~r .. tlOn.1 
pae-ka"t'~ 

The tn{"Ft'lserl emphaSIS on ,·erlte-II mlrkf'1I fellt'CLii Ct'\· 
eral forti' The drop ,n h.rdware prile~ h •• upanded the 
m.tket lor machlnh .• nd the r,pld IntrociucttOn of Slm,lar 
,t'nt'ral"pphc.tlons product. hu e.UIt'd (OmpaTllH to 
It'. rch (ur m.rket nICn", Medical pr.ctICH. COnIINction 
bultneuH. and rul Ht.te fmlUo .re 'mana thow IarJtled 
by de\ elopers o( Indultry·.pet'lfic sofl'llrlte 

Ne""prodUC'1 c.lelOtlH Warman expectl to . ho"" explo· 
1I\.lru .... 1h Indudt' communications ptCk"H.nd artlfiC'ial 
Inlt'llIlIence $oftlure th.t en.bl" mlcru·to-m.ln(r.me 
.CCHS I • hOI .re. Communlcallon IS .\'III.We ITl H, .. r.1 
f.,rIM .Irud~. but the preferred method .. wid .ppe.r to be 
ITlt ... rated hnb th.t en.ble. mtcrocomputer to maTllpulau 
d.ta .fler tl has bHn (lbtalned fr"m • mlln(ramt', tn 
ront r .. 1 t(l Ihe mic-rocompulfr btin, IlIIel) limited to 
1(' .... 1Tl1E as a dumb "rmtnal Inlernatt,.nll D.,. Corp. tl 
m.tH the market (or Inlelraled hnk IOft",.rewllI,ro"" fr om 

.otu.hona ITlck.td. hc.n,.ng aottwal. 10 U'.'I ,.1., ..,.bt· 
ItIQ unhm'lad produCI " ••• t p.nICUI.r loeatlOf'la Of d.II.I· 
opm.nl 01 h.rdware·b ... d proleclton dames lhat m.ka 
copying mora dllllcult 

"DAPSO 'I workmg 10 g. ln Ind"lIry 'PP'OIl" lor • 
prOlecl1Ofl .yll.m 11'111 wOllld be .tt.chad 10 comput.r 
hardw.ra To run a p.ec. 01 softwara .• liS., would 1'1'11. to 
IIIs.n • k.y encOd4Id Wltn •• ."., number iTIIlct'llng Ihll 01 
Ih. aoftw ... ,"10 • 'Ing .".ched 10 lhe Compul8f Som. 
10ft .... '. IIs.rs regard 11'1,. ,yslern as pot8f1l.ally d,.rup· 
hva or ,nconll.n,..,1 

large corporate U .. " If. no ... c.lltng lor ltc.nSlOg 
.g".ments Irom sollwal. lIandor., bilith. lespen.e has 
be.n ml.ed Allow,ng aofl ...... r. to be cop,ed .nd und on • 
I""r'.d numb.r 01 s '''a couk! •••• conc.rn 01181' copynghl 
lllOI.hona, bul the .conomlCa .nd dlatnbutlOn dI'nneis 01 
In. .011 ....... bu.,n ....... autd hkely changa Th. r.llef!ue 
m.x .... auk! II'IOV. ,w,y Irom outright s.les 01 indIVidual 
softw.re p.ck.ges , and lIenders may pul • ;r •• 'er 
.mph •••• on de.hng drr.clly WIth cOrporate .ccollnls. 
pol..,,,.lly bYP"'lng dlSlnbutor •• na,at •• lara 

The rot. 01 de.I.r. In a,t. hc.nSlng .g, .. rn.n15 wilt 
d.pena targely on now much ullnlng and suppor1 cuslom· 
.r. r4IQUIt. lor • p.nlcular product .nd ... h.th.r th. 
IOttw.re IIMdor. cona,d.r II more .cOTlOflllCal IOf Ihe 
deale,. to proVld. 11 

Votum. dtscounts 10 laroe IOftw"a user ..... nolher 
'''ernallV., but wh.th.r dlKoun15 c.n 81em lhe pr •• sure 
tor • ch.nge 10 "t. hcans,ng ,a yel uncte.r • 



S20 million in 1984, to 51.4 billion by 1990, Mainframe 
5Oft9iare companies. such as ""~AGE.\lE.vr SCIENCE, C\1W, 
~ET. and ONUS£: SOnwAR£ Il'oTER:-ATlOSAI.. are amone the 
companies with su~h products .\"allable. and se\l!ral )Omt 
qreementa ha\'e betn r"ached bet .. ~n mainframe and 
micro firma. Demand should also be Itronl for commumca· 
tlOM software that facilitates net .. orkinc bet .. 'eea micro. 
computers. 

Artiftclallntelligence a growth area 

Artificial intellilence (All in\-ohf'S gettln. a computer to 
think like a human belne. Lon, a Ileam in the eyes of 
IClI'nttsta. thIS ability, Includinl the mfere~ of solutlonl 
from incomplete or inconsistent data, h.u e\'olved toWard 
corom"rcial appli~atlonl as the hIIrd".,are to run luch 10ft
ware has become moIre poII.e.rful and IHI npensl\f', The 

DISK DRIVES 

An industry in disarray 
The dllk dri\'llndUitry. which furnish" memory de\-icft on 
.. hlCh daLi can be stored. h .. betn amonl the most \'OUule 
wct.ors of the computer Industry In the paJit four yean.. In 
the earl)' 19 • dale dtl\e cumpanlN had re\-enu" and 
tarnlngs ,roWlh o( more than 100' .nnually as thty filled 
bu'leonl"l orders f(lf ne-,'I!" Introduced microcomputers. 
In\e:&tors rew.rded these companlH .. ith lofty nod priCfl. 
reflH'tin, hl,h expectatiOns, 

But in t98J.-.84, the mlcfucvmputer market became ,lUl
l«!. With too many companies sellin, 'Imllar produCt.l. 18\4 
s .. amped smaller competlhlrs ","Ilh 11.1 best-Hllingl8M PC. 
and troubles mounted for the Independent drive mUers. 
Cw,tomers. such at Victor TechnolOC}' and Osborne Com
puler "'ent Into bankruptcy, and dllk dm'e companies 
fuund themseh'es II.lth elCHI manuf.~lullne ~.pactly. 
Pricet tumbled as n.mpames $OUIht to kHP umt produ~" 
uon at pruhtable leHIs, and the threat of in\entoryoblolea. 
enc. In('re.sed .. computers tDQ\-ed lOWIIrd new,eneralions 
of product&. 

WQrldWlde shlpmenu of disk drl\"H (or an types of 
computers totaled .n btlm.ted S16 billion in 1984 and 
Ihou.ld approach $20 bllh"n In 19&5. but the industIV II 

dearly In dlNIr.y IS~ dnmlnatet the dll\"e market for laree 
computtrs .• nd ~'TOft.\(,£TF.rH'ot.OCV .... a recent victim of 
18 ...... technulot:lc.1 and m.rltelln, mu.cle theN ID the 
mtCto area. IB~ I. the dtlu m.kers· blUest cuslOmer. 
makinc urder ratn of e\'en the la,,"t \endors hi,hly 
\'Ulnerab~ to IS"", product needs In addition 18'1 lS manu , 
factunne more micro drl\"8 Itself Companies HIlIn, memo 
ory 110race de\'ices Ire facing conti nued hich lpendlne 
requlremenl.l for rHf.rch and devtlopment and 5e\ete 
pncl"l preMUf"H .. they attempt to 'sut\'we an industry 
shakeout. 

What are they? 

Disk dri\'es are needed to supplement the limited memory 
capacity of a computet'. central processln, unit. Tht dnve 
is a de\lce that .. tltellnformation on to a dllk and is able to 
read Inform. lion from It. ptovtdln& the UH r "',th the ability 
to Input InstructKlnl .nd d.ta. In the form of soft.an. and 

compulin, power and memor)- space requlrHl to prOCfla 
ptOiram ... rltten In LISP. the dominant symbolic com· 
putlnglanguage in the field. cUfr"ntiy puts artificial intelli· 
renee more in the prO\ln~e of minicomputers than of micro
~I)mputers, but a number of micro 5Oft ..... are firms are 
promotml or working on AI,r"laled produ~tI. The most 
publi~ized appli~ation of artificiaJ intelli,,,nce to date il 
~alled expert S)'Items, whereby a computer can make 
choice. and conclusiON based on Imowledg" In IU memory. 
E.xpen s)'Stem. ha\'e bHn de\eloped (or such wlu as 
medical diagnosIS and ,eolOJlcaJ exploration. 

Artificial intelli,ence is sull a fted,lin, product area. but 
early leaders In the .. Ies of Al machines mclude SY)(8()UC$ 

INC. Lisp ~Iachlne. Inc .. and 'CEROX. The relal«!. softwaffl 
m.rket wll! include oper.tm, s)'Stems from the manufa~tur
ers and applications de\'eloped by machine CUltomers. plus 
h.rd .... are .nd software hrms, _ 

to t;tore the Inform.tlon • computer ,eneral". Oislu are 
t}'pically ~hllra~terized as either fte:uble or hard .... ntb fur
ther product dltftrentiatlon based on ph) leal Size .nd 
,torage capacity, 

\licroc:omputer users Ite most .~qu.lnted "'Ith the Hell' 
ble-dlSk drn'es and the record like plauers Idllbl that are 
In~rted into them \hCfOC(lmpUler pUf£haIH t},plcally 
include one or two such dri\'es, SInce they are requited to use 
J"ftwart paak,". Flulble dlsltt and dtl\'N are leu upen
lI\e than thelt hard-d:\k counterpartt. but hne leM memo 
ory capacity, 

Flulble dulu art remo\-able from the machine Hard 
dllks. b!" ('Unlta t. are .. aled In au-tllht envlronmentL In 
addition to stotln, m,·re d.ta Ihan ftnlble diSh. a hard· 
dl.k dri\e enabl" f~ter acnu to mformauon Hud disks 
.te baaed on the I(hallKl \\ .nchHte.r tKhnolOC)' Intro· 
duced by 18\1 in 1956. Their hl,h con inlti&.lly confined their 
use to I.",e computers. but as ptleu ha\e dropped and the 
mlcrorumputer market has both crown and demanded more 
memory for IOphlStlcated applicationl. hard·dllk dtl\'e ul" 
for _mall computers ha\e muro.hrwmed OtSU (Ome In a 
\'a"elvof ius. "Ith a 5 .. in~h diameter the current stan· 
dard Hu .... e\"er. u techn •• I",)' ImprO\H, the h.rd ·disk mar 
ket is ellPKted to mu\t Inl'rtbincly t"""ard J Inchde\'iCfl 
l'1ie uf ") ... Inch tiulble dbU .nd drl\et should also crow, 
but mure ~I"II.I!", due to tht la'1e bue of S"'lnch M)ftw.re 
currently In UH, 

The .... "rld ..... dt market for 6ulble dille dm"es. estimated 
3t $4 bllli .. n In 1985. is dl,mmated by Japanese producers. 
L$. cumpanies such as ShUC.rt Au«iates. now a subsid· 
iary of ,£ItO'C, and TA'OO:o. CORP .... ere tarly technoloclCai 
leaders 111 flulble dm'es. but a"rHlIve ptl~I", by the 
,JapanKe h.u cut intO lhelt market ,hare. TA,'OO~ h.u 
accw.ed three Japanese CfJmpames of IIIe,a1I)' In!nnllne on 
one of Its dmt patent.a. a cha'le that the Int4!rnatlonal 
Trade Commission has a,reed to in\'HtI,.te. 

The market for the actual di!lu ... hKh consumers t)'PI
eall)' buy separately. as the}' .. ould recordl or tapes to pl.y 
mwic. i. also hl,hly competltu t Sales totaled more than 52 
billiun In lW, but the blllance uf po .. ef appean to be 
_hlftin, .... y from independent disle producers and tuward 
larler. mau-consumer prooLtCt comparuet. EA:oIMA.' KODAK. 
for eumple, in May I~ .cqulred Verbatim ... hlch had 

-
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MANAGEMENT EFFICIENCY 

Return on Equity (~) 
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INVESTMENT RATIOS 

Net Income ( ... % 01 ,.venuII) Dividend Payout Ratio (%) 

'-r - ,. , Ita I ' M:I I , .... - ,- I . , I HI2 I ,., , ... 
CoMPUIItf .. ..,lI/telw . ,. 

_. 
"til., 

-.."" .. .. " .. " - "" u .. ., " .. -"" " •• n .. .. 
'" "" '" '" ... .. " ~ ......... - " " .. ~ ~ 

_ ... ,. 
" ... : :: '" Coo 

~ ~ ~ -- ~ ~ ~ 

-"" ... 11.2 .. , .. , , , _ c... ~ * * * c...DeII " .. .. .. " ~f""""", ~ .. ... " " O,,~""CII ". ". ... ... ... ....... • ; .. .. or - '- ~ * ... - ~ ~ * ~ '" 00"0.-101 •• .. .. " .. ... - ~ '" ~ * .. 
"'_Coo ... .. , " " .. - "" ~ ~ ~ * '" -'- ... .. , '" .. .. --- '" '" .. , .. , ... 
~"'tct. .... " U " .. ". -- .. .. ~ '" ~ --- .. '" .. .. 

I' .-.cr .. • • • • , _k 
" •• .. .. .. _ k " .. .. .. " .., ... "'- ". '" , .. .. , .. , "" ... - .. u " " .. .... .. '" '" .. " "k .. .. .. .. '" .... "" " " .. " .. ----- '" '" •• .. .. 

_Coo .. ., " .. .... - " .. " .. :: -- .. .. ~ .. ....."" " .. " r_c-.. ... .. .. , .. " ,, ' W ... l __ ... .. " " .. .. ,--- .. .. .. '" ": .... ~- • • , • 
'.,.,.....1. , COfIIPOIIIlIlt" SuHr-ttfM ,....,. • . c • _ .. ,,,,,",-1_ 
QIIw c.,. ,,-, .. ,. .. .. .. 
c.!~CIrp .. " .. .. 
'"'-"" .. " .. , " " ...... "" ~ " ". ... 
"'iIII.t~ ~ ". '" " . '" ... ~ lliC:NG1eOY " ... .. :1 '_Coo .. .. •• " " ,- "" .. .. " '" 

--- ~ ~ .. '" '"I - .... .. " " " - "" • • " .. ;. ......... * ; '" ..... ,.T~ ~ .. 00 , .. -'- .. .. .. '" ' ,- ... ~ .. :::j :::1 '" '- ,", .. .. 
Ion_ ." , f OP s.mcl • • b . ltI'It Softw ... l£l' SetokM , I r-I_ 

AS«c:-tf_ ". '" IIU .. .. 
...... DI'- ..... rtfI ,. .. n " " --- .. '" .. ::: .. _ ... - • '" .. 
'--'Tett n ~ .. '!_~ ....... ncOl'.". ..... .. .. .. .. .. c-__ .. .. .. " 

- ,. .. .. .. , _ ... - .. .. " .. ", -- * '" .. or 
c-. ... .. " " " " 

_ .. 
* .. .. .. .. ......... - ". ". .., ,u ,.,1 reo . e.. .. , ... ,,. .. , 

l_Dl, " , ... .. , ",. 
M_ gl l tc.c..~ U .. .. " .. ..... - ~ * .. .. 

reo. Co. .. , :: " " '-o- ro .. .. 
• - -.. .. .. '" ~ 

I"MaopIoot ".1_ .. '" ... '" -- .. .. '" ~ .. 
""~gl 11",,- .. '" ... ,U K' "-'It,! I; - ~ .. .. .. .. 
"*-' WooIIaI ".1_ ... ... '" 

.., .., --- " .. .. .. " ucatCoo or .. " " .. """ ... .. .. .. .. .. 
Coo,tn, ,, OllIe, EqulpfttMt eor.-t ' C*a I ...... .......... " u ., " •• .. ...... .. .. .. " " -- .. ., u " •• -- ,. or ~ " " """" u " u " " - "" ... . ~ ~ roo "" ... .. " • " or -... ... w ~ .. .. .... "" " •• u .. .. .... - .. .. • • • 

• Si t hNtOlll~.n heaIa_Ca , I • -- ., ". 10.1 " .. --- '" .. OM '" .. 
""""'- roo " .... "'- .. .. .. _ .. ... ... , .. ". ,,. -- .. .. .. .. .. 
'-"" " ., '" ". .J ' ....... .. .. .. .. .. 
~ wonttaloM. l}'tl _ _ f ... " ...... ....,....... l Sr-e-' --- ... ~ " '" '" o..,s,_ ~ " , .. '" _Coo " " •• ". ... --- .. .. .. OM ; -- .. .. .. -- .. .. .. * iii 
,..·IIIcII.....,... ~~ ... ~ .. - ..,."" ......... 



, 

INVESTMENT RATIOS, con't. 

Price-Earnings Ratio ("" - .. , ,- , .. -'-' ~~ ...... ~~ 
CoftIout., WMVfKtIw.,.. 

-"" .. --"" · 11 

"''''' ..... 
'-"- .. , ' •• _Cot, .... ........ .. -'-~.- '. 00II. 0--. " '0' 
Or.~c.. U .,' .... - 'l-IO ' ..... -- J1 .. I 

--~ U" 

-~ .. 
"""' - IU! .. ~ 

" .,."" .. -,- .. ..... "" .. '-- " 
11_ ...... - • ~1. 

P~""C""n __ II '~_ 

c-. o.r.. ",-, -"" " . --"" .... , 
..... COO 
~I.T~ 
_.,.t~ .. , 
'-"" ... 1 ,-'-
5ott-• • , (Of' s.mc .. , S-,.... "'--""""_ftNo -.-aMa"""" ..... 
'-"'-" -...~ 

~-... . Coo 
~o is 
w .... 11 1 1Sc.w; • ...-.c. ,--'-'t .... QI .,,---"""''''' 
~p.. , OfIke [q\IIptMII1 

"" ... 
' .. 
'" 

... , 
, " 

," .. 
" ~ .. , 

, 

~ ... 
no' 

... ~ .. .. .. .. ,' '10100 
to II ... 
»JD: ,,-., ' .. 

" N" » " 
!.II .... 
"-' ~ 

It 11' 'W .. ' "OI 
III' nu .. .. ,,. ,w .. ,. ... ... , • .... .... ,,. ". .. " ... 
" .. .. .. 

, .. " 
'" ... 

"' . ," - .. ,., ... 
XI 

, 
" ... ... 

, 

" " II .. 
M '.0' 
'N '-'lll .. ' . .. • .... ""I 11 '. 

.. .. n. .." »H .',: v. " '. JI'I, .,. 

... "·il' , ... ... 
, 

..... 

, .. , ,,. 
" . ~ .. ,. 
'w 
~ 

'w .... , • ... 
)' II 
.~i 

"'" '1-10, 
~ 

'W, .-., .. , , 
" " l ' 

" ,..OI 
' "I ,.11 
' H 
, 

, 

. 

~I ,,. 
, 

" '. " ", 
QU, .." .. " 
"" " .. " .. . .. 

W 

,,. 
.11' •• ~ .. , 

___ ........... ... ... .. _ ~_50 _ _ ~_ 0...... ..... _ _ _____ .,. _ ... _ 

, 

.. ,' ... 
,.0 
~ .. " ., 
~ 

'.IS 
'.11 ... 
'.,1 
'" ... ,' .. 
OI ' ... .. ", .. " .. ' . 
"" .. , 
Jill , .. ... 
.... \ 
' .. 
" tl ,.,. .. " .. " 
'" .... .. .. ... .. -.. .. .. 
~ 

' .. 
.. " I*' ... 

'.0 

Yields ("" 
, .. ' ''1 . 1 ~ Ita.!.'1Il ,-'- ...... -- ...... ----, ComsH,iler .... ufectur .... 

..... "" at!! 11.0 1 u·" 1 ' .0 , , 'I ' -'- 51-30 II H 'W, t s.-t , ... , 
"''''' trW ... ! .. ~ .. .. .. ..... """'-- .. .. , .... .... .... ~ .. 
-"" .... .... .... .. .. -'-', ... 1 4.(1' '1-'11 "·1' 11.0" "1 . 
........ '- .... .... ..,., .... 
Crl,,,-_ 10M .... : .... .. .. '" .... 
0. 11 a....-.. .... .... .. .. .... .... 
"-'- .... , .... .... .... .... _r_ .. .. .. .... .... .... 
Aa. ... ,..s,- .... ... .- .... .... -,- .... , ... U.ol .... , ... _ .. 

1 "., • 01"' , , ... I .)-It , '" .. , .. ..-- ..... '1 '1 1' I U S I CH . .. ,u .... .... .... ~ .. .... .... -.,."" J." un lU I UII ,.,. 
-'- .... .... .... .... -.....'- , . t . ' ' I U , ... , ' H! ,-'-' .... ' .... .... .. .. ... .. 
Wt/09l_-,_ Ot-Of. , .. , , .. , ,,., 014 S 

PttIDftN .... Co.pOllMIt .. S..o. ,.I_ 

e.-~~ .... .- .... ... .... 
o.o...-,c.., , .. , , .. , , .. , , ... 
Mt., .... torp · c>u u l. SI I' '';''::1 11·,. ....... "" .... .... .. .. 
-"".1~ "", ... : .. .... .... ' .. .. 
"'~f~ .. .... .... .... ' *_c"" .... .... .... .... ' .... 

I r., ," ~ .. .... .... ..... 
SOtt-.,. fO'Senk .. ' 5,,1_ . 

~!.oCC-"_ o'7e~ *: ~ .... .... .... 
~Ot!.~ .. .... ..... 
..... 'm .... -, .... ... -~.~ 1 , 11 

" II fl' , , II' '1-1 1 e-._ ... .. .... .. .. 
c-_ .. .... .... I .... .... .... '-- .... .... .. ,. .... ' 
... . Coo -.. 01.0'1 o~ 

... , 1M.' 
l_D. , - .... , ;; ~O-~.~ ..... .. .. .... .... '-- .. .... ' .... -, .... 
"'-:, '011 • • U • • ,.tI_ , .. .. .. .. ... 
_1oIoMao " .. _ Ie> ~ i ~~:- He. 1~~1 J 0.1 , 

"""'"' ~~ .... .... 
Coo,.. ... . 0f!Ic. f~t ......... nll Itll • I II , .. , HI' 
' .... • 5"'0 , 1" / ' ' JJI .,' . ,..,. 

"" •• u I"" tOl.,; 
',:' 'j .1-1' .. ~"" SIU I I II, -, .... 

I_. e.., sIn .11-<1' I II I',' lUI ,0." 
0 ... 1011 c-,uc.,. 

-'- - i -' :: .- -"""00",-", .... --~ ~w ::1 - .... .... 
'-"" , - .... ..... .... 
[a~ W~m1oftt . Sttt_ 

-'- .... - ..... ~ .. -....... - - - .... .... 
-~-"'" 

.. ~ w • - ... -c..- .. 0...-. __ .... ~,..~,.... ___ 

, 



\ 

-

LIQUIDITY & LEVERAGE ANALYSIS 

Debt! Capital Ratio I") 
,-"" 

CoIIIout .. 1II_lecl"",I, 

-"" .. _Coo ... 
<PI Coo '" ~"""'-bM .. 
~--""" '" ~o.' l ," '--'-O,,~"Q\ .. 
o."GeNf. '" o.!..-c;." " .... ,- 21. 1 
AM"" ,.. Sylll_ '" ~.I'aOYI" 

,. - " '" . , ... - '" .... " "'Coo ... -'-- '" ..... "" '"~ r_ COoIocoot .... " .... l __ ... 
p..."., .... ~lIh ' ",",.11111. 

c.t... OIl!. "'-t. 
DI,.-n"'" --"" ...... "" s..~'.T~ .. 
IIo<.Ot t~ ." ,_COrt I · '1 I " ... c.. Y ,! 
Sott • • • fOP s.nk. ... SW,t_. 
.-,$1('- ", .. _ 
~Oo!. "--dI 
"'-'hi' 
_!OC 0. •• ,.,. . ..... 
'-""""" .. ~Sort .. .,. 

~." ,--_OM>M~' .-..-.. 'MtOPI'OC ~_ 
,..,_ .. ,w""-
... ·M .... iloaI a.,.-
uccn"" 
eo,f\fIt • 0fIIc. hulp .... nt ......... --"" "" "."" ,-"" 
DeMtop~." .... ~. 
""" .. -~ .. ,..,"" 

.. .,. 

" '1 ... 
n, ' 
,,; i 

"ll. ., . 
",' ... u, 

" ... 
~. 

E ....... " Won, l, lIoN " 51,1 __ -'-- ':1 0...,.",'_ _ ... "" a. 
o.w...o- ... 'III _"caDOIll 

.. I 

'" '"~ '" 
'"~ 
'" .. 
101 ' ... 
) . " 
" I .. 
" .. , 
'" " '"~ 24' i 
'" " II • 

oO' 
'" •• 
", 
'" .. .. ,' , 
'~ I , .. ... ,,), .. 
" " , 

, ~ ! 
~ . 

n. 
'"~ ,,, 
"'. . " 

" 
" ' 
'"~ 

'"~ '" •• 

,..., ,~ 

'" '" n, 
'" '" ~ 

,., 
" " '" ~ '" " .. H' ... '" ... '"~ 

.. , 
" .. 

'" '" " n' '" '" '"~ ". n' .. .. .. .. " , . , . " " '" '" ... 
'" ", ., 
" 

,,, II. ... '" II .. .. .. n, '" " " .. , .. ... '" 

'" " '" U ' ,. .. .. ' ~ , , 
" II 

II. ... 
" ... 
'" ,4 \I 

,. " " ' ". '" ~ * " '2' I '" '" H ' ." 
'"~ U " 
u " .. ... ~ 

" .. 
" U I 
~ " " " .. .. .. , u • '" 

". ' '" I ". '" , 
... u , 

'"~ " ' '" ~ ... ." ... ," '" n. 

.. " .. .. .. .. , '" '"~ '" •• H' 

tS ! I " " ':1 " , , 
" ~ 

L TO as % of Net Working Capital 

I ,-,", I 'NO I ,., I 
t ~., 'b "ull(tuf'" 

_ "e., '" 11 ,1 ..,."""" c., ... ~. 
cPt c.r. '" '"~ ,-,,,,,,,,-,,,,,, .. "', --"" '" , .. 
c-ooo.', ... M' 
c-.~I~I "'. " Ct., .... .,t/I .. , 

'" O' •• c;.....ej .. , ~ " '"-"" .. "', O9Iao1l ........ '"~ " , ......,..,,- ... .. , 
.-....ahn ... " II , _ .. .. , " " "., ... ~ . " •• 

I :'~ 
.. n , 
'" "" -'"""'- ... •• ..... "" ". .. , 

,_c.....tw • " , I ii ,,. ... ~ ·'1 " .j 
,~ .... COmpOftlftli ' sw..,.I_. 

c..... 0.1t ",-" 
C.1~'c., .. _c-..... "" s..;.'I'~ 

! _~ '_, lIlt 

1'-"" " , ,'" , .... e.., ........ [0' s.mc", SYI'''''' 
• """eo.. S,II_ ., 

~C»ll"'" ""I """'01' ft~ 
""'-'e o.t. '"'"'_ ." ".,...-" •• C-'O .. "" , -- ". ... 

I ~'~ 
... 

L-.o. I co I w... __ ~-.u K, : 
'1IQOCII'IoC 5,1_ 11" : 

, 1'tIk) ...... ;IoMM ~ " . $Iw"' .... .-~ " ' """ "" ... 

....e.. "" ,-"" .. ,. 
DeMtOf~"'MI 

1- ...... ,, ' """ .. ".,... 
_. 

":1 ,-"'" ", 
bfiMerlll , WOI\..t.tIoM . 5,. .... _ ....... 

",I 0..)""_ _ "" 

. " ". 
'" ... .. , 

Ill ' 

" ", 
• .. , , .... 

lin ., .. .. .. .. .. ... 
". 

»,,' .n ... 
110 J : .. " 
, , ... ". 

";j ,n ... 

"" : 
~. 

M' 
~, .. 
» , ' 

M 

" '" lIS , 

'"~ n' 
'" .. .. , .. , 
'" ". •• 

101 • 

•• 
&U I 

. , 
" ,, 01 : 
~ 
01 ... ' " , " , 
~ u, ' 
• In l 

N " ... .. 
I I 'I 

" •• 
".' .. , 
... 
10 ' . , 
"U I .' . .. .., 
~ . , ... 
'" , :1 II 

lrD-l....-_IIII·MDltftoiIMIII HM· ... ........, 

, .. ! 
". ... 
~ . .. ., 

M 

" '" ». ... ' 
" .. 
" ::1 ... ". .. ... 
t!:1 
... 
u ... .. 

'" " 

,. ... ... ." ... 
'" 
"" .. 
" .. 
" '" ,. , 

... ... 
~ . 
"" ... , 
.. .. ". u, 

,~ ! 

'" OJ 

, .. 
.. , 
y • ... 
'" .. .. 
'" ". 
'"~ '" .. ., 
.n 
'"~ 
'"~ 
'"~ 
" .. 
'" .. .. ., 
,. ., .. 
'" , .. ... 
~ 

., 
'"~ '" , 
'"~ ." .. , ... 
"" .. 
". , .. 
.. 
" 
J 

• 



- • • • • -; -• c • E • • -• .. E
 

.3 - • • • • -• • -• c • E • • -• .. E
 

.3 

~
 

u .. Q
 

~ ., ~ c .. >
 

!
t
 

........ 

, 
" 

:
l
a
:
a
~
~
2
~
o
l
l
 

0
0

0
0

0
0

0
0

0
 

=
;
2
=
:
~
~

:
.
:
;
2
 

3° ............ ---

-.. ----------
a
:ij .. o

_
 .......... ... 

Ai ........................ o 

1 t- a--····-
-

.
.
.
.
 -

0
 ...

.. -
:. ............. .. 

iii -I--'·-· 
I 

.......... iJ 
-
-
-
-
_

!
!
!
!
!
 .. 

~
 

u .. Q
 

~ ., ~
 

c .. >
 

----------
.. 0 ...

..
... 041 .

.. 
...................... 

::;;::so;s:l'a:;sl 
;:g

!!'!!!: .....
.. 

•
•
 -

..... 0 ..... 

:
1
;
·
~
l
t
·
 .
.
 

.. _-... iK ...... ~.,iPj: 

I
!
!
X
I
!
I
;
;
!
~
 

j:'.;;;;t;:;R
 

... -
.... 0 

... 0 
... 0 

.. 
.. ......... ., ...... ... 

!:;;f,;::fI:!!!!:'~ 
~
:
2
!
·
"
·
"
"
"
 

• 
----------. 
• 
.
.
.
.
.
.
...... 0 

.. -
..................... .t -• 
. -.. -......... ... 
!Ia=::e:· ..... -

!
 

;~':~!lll!l;;; ! 
.
.
.
.
.
.
.
.
.
 -
0

0
0

0
 .. 

o .. .. ~ c .. >
 

.
.
-

........ 40 ... .. 
.. ............... .. 

. .............. .. 
-...... -....... -
.. .

.
.
 0

0
0

 .
.
.
.
 

a
;
a
~
=
!
!
:
'
l
·
 

:
:
:
I
;
:
;
!
I
!
~
.
~
 

.
.
.
.
.
.
 _

_
 0

0
0

 

j <
 I • • I 

--



I 
• 
i 

I 
! 

I 
• 

~ 

i 
" i 

I, I 
" 

Comput., manufac'ur.u 

FLOATING POINT SYSTEMS INC. 'YEARS TO OCT. 31 l ..... t .... ~ .l30112000. C- • • • 08.1' . .... No~ .. ... "- ...... ... C-, p., 5fIet. , ... c.r. ,,-, .. 5 .... .. " .... ..- ProceA.,. -- "" A_"O ...... ,- .... I~Y", ..... Coo ,.~ , ... '" ... ." ". '" .. ~.'2·'. .... .. , ." ,.., ",. .., ... '" '" .. •• '1'. ,,"", '" ... n, , ... .. '" ". ". ". .. 30 ...... , .. ". ." "oo " '" .. , " ." .. ~12'" " . ,.. . " , ... .. .. .. .. 'N .. " , , .. 
'" ." IIHII .. .. " .. '" .. .......... ... ". ." ,.7. 

" " .. .. . .. .. '" .", '" ". " , "" 0 " .. " ... .. 
'" " " , II'. , 

" .. •• ." .. "'1 , .. .. •• .... .. 
'Yo , ...w:I o.c: l' PO'" I. ",, p ..... d". Idj 101'''_ 1OQIoI. 01 1 tor • '" '1111 3D .... , '" • .,. , 

100 .... I", ,." 

HONEYWelL. INC. 
LOftO h.", o.tH iOe51OO,000. C- '5.5110 SIll " &0"" 

1'" '0'4 '" 43' »& 7 It '10 a" . .a-. 
'M3 &.153 NO 3'5 ~3' 503 '10 "~.4' ''' 
1'" 5,' 10 .:... 3&4 111 lOll IPI 5~' . 11 . 'iN' 536' " 4 313 1!11 613 '10 61 ... ". ... 
' MO • • ~ '" " 3 H' 111 '40 11 .... 3J"'. 
,." • 1 '0 IS. '" 2.eo 6 " ':1'0 " ~. 31~. 
.. ,. 3,!I..a 515 321 112 . , . 10:>',. 36 .... " ..• 
II" 2"1 1M 11' 1300 3"' 0",., 11"n. 
,.,. 2 ' " 3M I" '01 1M 016 21'," III'-. 
"'6 111' 321 '00 ,. '" 010 ~ '0', 
P ...... d., ••• tor 2 101' I 'tt. ........ , ... 

INTERNATIONAL BUSINESS MACHINES CORP. 
L .. r_o.c.t S3HtOOOoooc.p S,k .. 3.' •• '0 ..... "'5P., 

, .... 4S,131 "TOI "'23 1M' '0" 'to I"",. 
1M3 40110 13:1'e2 • ..0 51e '04:111 '''' ,.-12' . 
,., :"':1114 'I,'" 7.1JO ' 401 7". 3 44 .. 5~. 
I"' H070 •• ,. .... :1301 511ll:lu 71 .' •. • • ~. 
IINIO 11 113 ',ew ... , :1,611 "0:1 U In. $O'Ito 
.. ,. 11 111:1 1115 5"" 3 ,0 11 5 II 3 " fIO<Io I"" 
.. ,. :"011 '''$ 61. :1 , 111 5:12 ,.. ""'61'0. 
"""'3.:1 "Il 5011 JI" 4 58'500 " ..... '. "'I "301 51111 '11" '31M 3"'00 n ' , $$' .. '"5 II.. 5,103 31:1'0 ' ''' 334 I"'') !Ie'o.,JIl. 

P ...... 1091 'dt 101' 1100: • .,. ot ..... '110 "" 

NCR CORP. 

YEARS TO DEC. 31 

., .. .a., ... 
Q01 ... 
•• "'., nM ... 
". 

1.1 1$ , , .. ,.,., 
IIXll 
'000 .., 
." ... .,. ... 

" , 
'" " , 
'" " , 
'" , " 
'" '" ." 

YEARS TO OEC. 31 

.,,. 10,13$ " 1 
3Icn'713 'I' 
3313 ' 105 HI, 
JO"'11J,J 'II 
18" l .... 1$1 
15... • I0Il 11 • 
nil 15 '1 ,., "". ..... I', 
"'$ &131 ' . 1 
,.pti " &1 1 4 ' 

YEARS TO OEC. 31 LOft\IT .. fllo.t!f .,.,.'"000 . ......... "'l3Oooo,C-,- ' .0 14 '" ... '0"".&0, $ft. UP" ,., 
'''' ... 3.:1 .:I'O'~ ,." ' .1:13 ,~, 

"" :173' on '" ". , .. ... ". .... :1'0.., 'I I' 1.1 .. '" "" 3.618 . " ." ." '" ... ""'" I~. "" , ... '" 'N' l 43.:1 ... ." ... '" ... 'I' ~ ". "" '013 ." , ... l .:ln .., ... , .. ,,. . .. ~" "Io un "'" " , .. ,. .. "'" ... ... '" ". ... "' ... ... " .. .., '" .. ,. 211' 00' '" ". '" .n "' .. ", "" ... '" .. " ' .621 ' N ... '" ,,. ... II', • , .. ". '" ,.,. ',:1.2 ,., 
'" .. ... . " 0·, ,", ... .., '" "'6 2. "& '" '" .. . .. ... ... 3'1-. , .. '" '" p.,.,. ......... lor ' '''' 1 .. " ..... ltI , .... 

'8.1 ... cl<t9flClItkNo . • - O.fld l . t ... -.w. • • , ....... f> _ ........... ." 

___ 1 
.... 

Comput., manufactur.,s 

SPERRY CORP. 
'YEAAS TO ..... R. 31 l ... ' ... 0- IefIl.8C)OOOO C- "'n.~Sh. IoOtoOP .. ... "- ... ... ... c-sp_sn... , ... c .. , AI"o .. .. .. ""0' - "'oceA_ -- "" .... ,.,0 ...... - ,~ . .... I~Y"J V." Coo ,-. "" I'U '" "" ,.. 

'" ". . ' .... lH. " .. 1 ,01' ,., , .. ". .., ". 36 • 70 ... 

"" '.61. .. , '" ... '" '" as,," 18 ... , ... ,." '" 
.., 

'" , .. 
'" I3'ro .. ". ,II, .... , .. .. , '" '" , .. n ... . '·. "" .. '" ... . " . .. '" ... ..... » .. 111' ) .. , ... , .. , .. . .. '" 43 ' . nt, 1111 l 110 ." ", '" .. , ... $'''', 311'. IlIa " .. .., 

'" '" '" ... 4l1l'i.2."," II" ,,.. ... .., ". '" OIl', "' 13 . '01..,. c., .. 

P.rlpherols. components & ,,,bay.tem. 

SEAGATE TECHNOLOGY 
lOlOll'_Deot " I 01'000. c- .3&40,'81 .... P .. 

INA ;)04 UI '~l 410 OIlS HoI 
IfIiU 110 I', "5 " I 033 HoI 
,.... 40 '01 '" •• Ott HoI 
'111' 10 0. 1. 11 000 H.t 
'INIO HoI Il1O , 110 l dO.1 cIO W HoI 

ft ..... "'"1C11 101' 1101' I." ... '" '.:I 

" • " '. '"" 11", " '., • 

P.rlpheral equlpmen' 

STORAGE TECHNOLOGY CORP. 
l .. r .... o- . ".a.I3lOOOC- J.4Mo1leJSI!I IOIOP., 

IM;J .. , II dll .....,,. Not 15 Il .... 
,.., '0" 'M .. 03 '84 No! 38' . 1" . '"' .n 111 IH U' , I, .... 40'10 1111'. 
INO 103 III " .~ . I" NoI ,. " ... 
..,. . ,. 112 .. 31' 158 ..... 1l'\" !J' • 
.. ,. 300 " 60 ,.. "s .... , . .... . , '"I ,U 40 11 'I' 010 HoI ~ '_" ,at. "' :u Il 'f 0., "... 3 . 2 '''$ II 211 10 61 032 HoI I I ',. 
•• ,. 7, " '0 II' 033 H~ 3. I". 

P'".to "".tII 101' .,k .... 01""" .. "". _ I", a,,,, ,.,11' , ... 

Softwar., EDP •• rvlc •• & 'Y".mJ 

ASK COMPUTER SYSTEMS IHC • 
LOfOO ,_ Debt .. ,. 000 eo- I' NO 000.... No P t . 

• ... ", 12. 10 . I" 063 HoI 
IMJ.. " " "I Oll ,.,. 
,.... 12. 36 42 1:1.4 A" HoI 
, .. , IJO " " , • • 01' .... 
1110 '3 " •• Oil! 0.. ,.., 
,.,. ,. 04 O ' 0" ooa HoI '"' ° & HoI HoI HoI HoI 
.. 11 0:1 NIl 003 00, HoI 

p.,." Ge'. , cit too 3..,. 1 Ilk .... 'II""", I '" 1M3 

10-'. " 
" I<. ".~ 
U..,. 6'~ 

" •• & ... 

"In • OIl , " .... '" '" "" .., '" MOO I "2 , " ,. 01 ... , " _e 13 .. , , " 
"" , .. , " ",. .,. ." "" 00' , " "''' ." , " 

YEARS TO JUNE 30 

'" '" . " , .. 
'" . ~ , ... .. , ." . .. " '" - .. '" 

YEARS TO DEC. 31 

"08 ~1 13. 
IS 44 ll3 "1 
Il u " . III 
la' ", ,., 
1 33 III '0' 
. ft 5' II I 
'" l2 II, 
'Jill 38 301 
10' 31 "1 
110 JO ' 4 1 

11OQIoI ..... ,., ,.r. 

VEARS TO JUHE 30 

'" , .. , .. 
." ." ... ... 

... 
'" 00 . .. 
" 

." ,,, 
'" " , " , 



• 

• • • t • • L " ~ ~
 

• , 0 • • • 0 
.. • e • • • .. • ~ • • .. >
 

, • • .. " ~ e o • • • o 
.. 

0 "'0
iI _

_
_

_
_

_
_

_
 

.,:11; .
.
... 0"'0"' 

&3-............... 
"s 
o ................ 
~
o
~
.
~
~~~;;~ 

.. ~
i
o
-.... :J:-. 

.
.
.
.
.
 

0
-

~~;;!::!!~!!: 
• • · • ..

... ~.:i.~f.~ 
• J:IiJ _

_
_

 J: _
_

 
.. ... . . .. . .. . 
-t;..A

·S.;"R
-

......... ., 
... 

• C
S

!!!!1
!!8

 
0

-
-
-
-
-
0

0
0

 

l--I-~·S-
.. .. 

-
-

-
!
"
 ... -

-
.......... 

w
_ 

i:i_
 ... _

o .
.
.
.
 

........ -.... -.-.. 
c:i'''--

---
~j ......... o •

•
 

9
~1.:!::!2!e:::'! 

o
· 

z
e 

>
·

0 
.
.
.
.
.
.
.
.
.
.
.
 

~
s :~::::!e~a;;= 

:! 
o "!,,-... o

-
i

" 
.... --. 

-
...l. 

"' ....... ___ 
0

-

~riin'" 
~
 ... -

-
-
~
-
;
;
;
 

~
 ----------

0 
"' .... 0 ...... 0 

.
.
.
 

.. 
............. -

-
-
0

0
 

0 
0 ~ 

3
Z
~
;
~
:
!
 .. iS

; 
-. 

.. 
• 

~
 

c 
.
;
3
~
~
:
;;:X:!! 

.. .. 
...... ,., ... O

i
'
t
~
 

... 
:.t.:i .... i.:.; 
.O

J
-
':

,-
';

 "
-!'; .. 

:~::!!!2"''''·;:;! 

• sl~
H
:
:
H
.
U
B
!
 

t § :';~:i~';:~~1 ~
 

... o
o
o
o
o
o
o
;
~
*
!
 

~
 

. 
...... -

0
-

.......... , 
-

.. O
 

.
.
.

.
... :

~
"
!
 

A
 

"i 
.. ·

·
·
0

 .
.
.
.
.
.

..
. 

§ ... 0
.
0

-
..

..
... .,2

 -
-

--
...... 

: 
.. ! 

• ..................... J 
.
;
2
·
2
!
'
!
~
2
 .. ·

;
 

~
l 

f 
o 

...... -....... s .. :
!! 

(,)
" ....... -... . . 
,-----

.. 
~
-

. 
IJliiiT

····, 
(,)... 

I 
......... 

::t 
_

_
_

_
_

_
_

_
_

_
 

----------
................... 
-------.. --

':;;;;;:::K;~~i; 
2

· .. •
• ........ -

0
 

.•.• ; 
.• ~

 • 
.,' 

i"1
-

:!!::!5
! •

•
• -

-
.. " 

. ... 
... _ • 

.
t
~
 .. .;. •

•
• 

........ !
I
;
-
-

: ;U
H

H
H

H
 

l .;:;:;;;;fo
8

.;J! 
... -

-
-
-
-
-
-
0

0
0

 

! 

• • • e .. .; " • • • ~ 0 
~
 

.. • -;:. .. 0 
... 

~
 

~
 

----------
---------. 

0 
0 •

•
 0 ......... _

_
 

0 .... ~
 ............ 

.. 
... --................. 

.. ---------
. 

0 
0 

• 
0 

0 
~
 

~!~;~!~~!~ 
~
 

-.. ~
-
.
-....... 

.. 
!:-

!
:
:
!
2
~
:
:
 

.. 
~
 

~
 

c 
:I~~.lI:!.~!

'I 
c 

=
~
!
:
~
I
~
;
;
;
;
I
 

.. 
.. 

.. 
~::;

!
!'!!!!!~!!! 

.. 
!
!
!
~
2
·
"
'
·
"
'
·
·
 

...... , 
~
 .• ;

:
r
.
~
 

--
~
 

:I~ -11
0"1. 

...... ............ 
iIi:;;2

::
:
·
 .... 

--............... 
"
,
#
.
~
;
.
 ... ::-

... :" 

;~X£;2~;~·~ 
H
~
-
-
-
-
-
-
-
-

, 
• 

• 
• 

! : .. ,
"
';

;
 ....... 

• 
~'
~
,
r
,
r
 

41
.. 

.. ...... 
• .3lai~:;;!:J~~5I 

A
 0
0

0
0

0
0

0
0

0
0

 
4

-
0

0
0

0
0

0
0

0
0

 

-
o
~
;
:
:
:
l
;
:
;
;
2
S
:
2
 

i--·I·-'
~"I 

"
0

-
-
0

 
_ 

::. ..... --------
) 

......... -
...... -

-
-
0

 
~ 

i 
· 

i 
.. 0 

.
.
.
.
.
 "" .

.
.
.
 0

.
_

 
~ "'!~1:~

:;;2=; 
"'g:'!::'!!~:

"
1
1
 

r-
I 

.! 
J 

§ ............ o .... ~
 

. § ~§!~~!I~:
; 1 

--
-... ., ..... 

ci 
, .... It ..... _ ......... _ 

u
~
 

-
(,)~ 

J 
z

· 
! 

:f! ..... o
o

 •
• o

-
..... 

-. ·"~
~
I
n
 .. ·,·

· 
\Ij 

l
i
:
;
:
i
:
~
:
.
~
~
J
 

"
'; 

-
-
-
:
~
:
 

.. J 
~
l 

f 
.. ~
j 

f 
o 

• 
o 

• 
%

 lo
o

·-U
I----

=
 q
§
~
:
'
·
:
f
~
8
 i 

-
"
-
0

 
...... 3 

4 
.
.
.
.
.
.
.
 

.. ..
.. 

I 
..

.... fa:.. 
.. 

-
. 

~
 .. ~

-
-
-
-
-
-
.
 

i 
:H

 iii-•••.•• , 
!Ij .. i-I·· .. ·

·
I
 

W
'" 

I 
.......... 11.. 

_ ... 
I 

I 
...... 11.. 

=
 
-
-
-
-
-
'!'!'!'!'! 

~
 

----------

-

g 
~
 

------
------

~ ...-.... -
U

 .......... 
"" ... ,., ...... 

w
 ...... ---

.. 
0 

c 
0 

0 
· 

~
 

·4> .... 41 
• 

... 0 
.
.
.

..
.. 

• 
• 

~
 .... ., .... 

.. 
.. ...... -

0
 

5 
'
0

.
 

• 
~
 .-

.. 
c 

I 
~
 

! 
.. 

':;:.3
((: 

c 
8

;;3
8

::1
 

~
 

J 
.. 

..
..

...... 0
0

 
• 

......... -
0

0
 

~
 

I 
• • 

~ 
• 

... 
~ I 

-
.. 

~!! •
•
 

... -...... -
! 

0
-

• 
" 

" " . 
I 

<
 

~.:..o .. "' 
! 

fO
";"; 

I 
0

-
-

i 
... -

-
• • 

.H
H

H
I
H

i 
• 8 

"
"
I
l
l
 i 

• 
• 

• 
~ :~8. 

-
i 

• 
• 

0
0

0
0

 
• 

i'.';;t:!~o.l i 
i'Z

-· ......... -i • • 
........ --

-f 
• 

-
0

0
0

0
0

0
0

0
"
 

§ 0
0

0
0

0
0

0
 j 

· 
, 

j .......
. o ..... i 

§
,.c

o
.,o

o
 ... 

; 
• 

·
-

..
..

... -
-
0

0
 

..... 0 
........... _ 

-
01--

0 
· --

i • 
z

. 
1 

~ ... -....... -~ 
f 

-
-

........... o .. • .. f 
0 

~
A
'
!
2

! .
.... -

0
0

 !! 
§ .............. 

I 
... --

... 
I 

! 
• 

c 
; 

i 
!J .... O

O
 •
•
•

• 
i 

..
.. 0 

....
...
.
.
.
 .., 

I&
. 

~
'
!
:
 ....... -

o
o

. 
~::;f,;::!!~··J • 

OJ 
• 

! 
f 

¥ 
.. 

. 
. 

-
I 

~
 1

2
 ..... 0 

......
.
.
 

o 
........ 0

0
-

u :a.2~lt;;:!' 
• 

~
 1
-
~
'
t
2
:
!
·
·
"
 .. 

! 
-

-
! 

.. -
. 

:H
 ii-I •••••• 

o l.i.-.'"
 

• 
;:,... 

I 
......... -

. 
=

"'1 
I
I
 
•
•
 11.. 

u 
_

_
_

_
 !
!
!
!
!
!
!
 

%
 

-
-
-
-
-
-
-

IICIU
STW

Y
 .-

v
f
y

, ...... .... 



. -.- .-

i 
• 
I , 
~ • • • 

I 
• 
Q 

~ 

r 

Copying & office equipment 

SAYIN CORP. 
l_ ' .... 000bI , I"."a 000. C- .It '''.'" SII, .0 .0 .... 

IMJ 3M dlO 01'0 ct5oI9 o. oe ..... t'. 5 
1M2 . ,11 '13 01382 ~'I dlS2 ..... 'O'~ ~ ', 
IHI . ... "a ~I d322 " 4 11 Oil 15 . I 
.080 U5 4.lg d!o9 d12 d051 0111 19 II~, 
.glW !lSI ua 41'1 21] . ~ 0'0 ''1' , ...... 
.9111 "I !Ie' lil, 323 . 66 041'" ; .•• • II'. 
''111 21' .9~ iMI0 '"'0 l1l 035 ~ 9. 
.91a 11' "0 '" 1011 '5' 0011", 9' , l' 
'tIS II. I ~ . 1 " 0 40 "" ]'" ,g" 67 d21 12 " 011..... 3 

·01 .... (:.1 ,. P .. . .. d • •• ..", .... ,.00- • atoe:' ......... 19" 

, ,'. 

I 

YEARS TO APR. 30 

, .. .. , " ,o. '" 
, 2 , ". '" '" .. '" '" ," 

,~ 7' '''' '" .. 9. ,o. ,,, , .. .- '" ." " " , 
'" " '" '" " ," 

XEROX CORP. 
l_ , ..... 0e0t S , •• • 300000 Moo! IN 

YEARS TO DEC , 3 1 
SHO 800000 C- 9$ 849 ,lgSfl • • • P •• 

.IM. a 1\12 '!>t>1 11" l" ) <7 300 S",. 33·, 
'lMl I , . . , .44 681 . ee " .. 300 S'· . 3~ 
IfHI1 a ( 58 "n( , ' 4 .lM ' 3. ~oo . H,U·, 
' M ' I.g. 1011 "110 ~ '08 ~oo , . )1'0 

.QIIO ". 1 ,~~ 'l~' 'III 13l ,II!) II~.' '''''' 
,gIll 1,0'l1 7 0!I 4 , 7al !oel a ... ,.0 69· . 6'~, 

'91' ~,80' • 1101 '081 ' ,1> ~"100 U 40". 
' 9 11 ~ OIl • ~ 911 4011 !lOI'!IoCI 5011' . ·13', 
'9111 • ~l , ' It> 1104 3"" 4 51 1 10 ee',4al, 
.915 4 O!Il 1,]98 '" ,U lO' 100 aI' , ...... 
IIH. l.~I' I,~III' 33' • III 100 ''''', .9 

D •• ktop computers 

APPLE COMPUTER INC. 
l_ , .... o.tM 1.1",.. c ..... 1011 ... 91/1. j.j.,P .. 

• ~ • ~I' .XI 1011 , . . • 06 N.! 
IHJ l1li1 .0,2 14 ' III I '21 No! 

'Ml MIl "' III "1 101 Mol I.' 33~ 15 " :MI. 010 ,.,. 
'eIO , ,, ~ :U II I 074 No! ,.,It •• 10 .0 " 017 No! 
•• ,. • J t o. 003 "'" 

COMPAQ COMPUTER CORP. 
l_ ' ... o.a.t _ eo- ,""103,.",, WOIP .. 

' INI~ 0 <I N~ 
1M3 ." . , . , " Oil N. 
,M2 "" "' . d" d •• a ..... 

l4', 'I'. 
'1 , II', 
:to' , '0', 
3· It ,. 

" " 

"'" J". 
17'. 10" , 

., " ','IIM! " " .0 ',34'1 ,., ., .. "" " , 

.o il ',sx. " , ., .. • ~l' .. , 
"',. '"'' , " ,. .. • ,,11 , " ,,,. , .... I'J I 
.. o. ." " , 
2.51 '" " , " .. ~ '" 

YEARS TO SEPT. 30 

III OJ 71 
llJo11 l~ 3a 
. !oO:tJ1 JI 
314 1!Ie 12 
0.' ., " on." ••• 

YEAAS TO DEC 31 

NM lO ti .01 
HtoI l~ 31 I 

I 

O.sktop comput.rs 

COM MODORE INTERNATIONAL LTD . 
l...-g , ... 000I>t ' ''' 600000. C- 3. 2~'.\:).O SN " ... , 

, ... ':leI 2&1 20'!. '44 .Y ~ ." . "', 
'1M3 .. , ,» 113 .. 0 ,. ~ 110'. n , 
'M) 3C6 '" !loCI ~. '32 ~ ....... ". 
,., ," Jt 30 '.9 0.' ~ "'. 0 
'980 ''"' n 'I ,. 2 O~, ~ '. " '91' 11 U • 110 011 ~ '" '91, !oO 1 ~ 3 . 0., ~ , , " nN .. • , ,~OOll ~ , " 
'11111 S. 4 3 " 001 ~ ~ , 

'fEARS TO JUNE 30 

"" ." , .. 
,o. ,,. 
." ... ". ". 

,.. ,., .. 
" " " , • • 

'" ,., 
'" " " " '" ," 

'III!> !Ie 01 ~ 0 " dOl1 N. 0'" " " , 
" .. ." ... ,_ .... ,,. .. ".-,""", oj, 'Of , .. 1M3 3 ... , ... '980 3 tor , ... 'M' 'INIO " IIHIi 

Engine.r lng ..... ork'totions & subsyst.ms 

APOLLO COMPUTERS INC . l_' ..... o.-b' ~,c..... -XI ••• tI, ..... Wl01P., 
'H~ 111 . ti . 4Ot> 'lit O,~ ,.,. 
IliIt3 10 III I "2 '" 03' ,... 
'Hl II Og 03 01 001 ,.,. ''III' 3 03 ..,0 dlO dO · a ..... 
,'''' ,... 012 dl I ",. d02'5 ...... 

P ........ ta ad! ... l ... ,.,. aclItI ... I~ 

DAISY SYSTEMS CORP. 

XI , 15'. 
33', . . ... 

l_ , ... o.t>t 16&' 000 C

I"~ M I •• 0 '" 

,.g..olM<}"_ 1000' P .. 
110 011 ,.,. "'" 11 

.""'", II~ " 1J 
'1M; . 11 (13 02 
1M' ,... ..... dO' 

1 j 0 ., 
01 (,001 

dO' diU;; 

N~ 21 " 

'" '" 
INTERGRAPH CORP. 
l_ ,_ DMoI "0 US 000. c- 1!:> 101,oe.r; 511, .0 'OP .. 

, __ I'll 

,""] ,.., .. 
.II1II' 'M H 
.ao-t •• II 

I t>1 10 
,,,'9 10 5 
,"',. 20 l 

'" ~. ,.. ~ ~", ]1' , .. ", '" '" 5" , 77'<, 

" no oy ~ ~., ... 
" 

., .... '" .. , • , .. .~ '" • " ." '" , 
" ... ~ 

............. . . tor2 ... • .... ~ ... ,Ml 

YEARS TO DEC. 31 

,o. 

'" .. , ... ... 
"2 , ". 
" " 

'" . .. , " ,., 

YEARS TO SEPT. 30 

354 39 ' 
'lIt> 31. 
0!t4 11 

"'... I I 

'" .0 I • 
'0' , . .. 

'fEARS TO DEC, 31 ... 
'" ' " '" ... 
'" ." 

n, , ... 
~, 

'" '" ., 
" ,. 
" " " " 

i , [' ~._,_, .. ~_,. .. _" __ "._, .. ,.~, .. _ _ ... « •• ,_'_"H" _'~'~'~_'N ___ •• - ... ~ .... ,-... -::-~ ... '.:.-.~ 
" • 



Glo .... ry of terms 

AppliUtiofI M'tw.,.-CO!"ICIIII" ""OGI.r?ll d.l>gn<td 10 .ccom
(IUt'I "I. , •• k. AI ooooMCI 10 ~'I""i1 10011 .. 11 • . ",hoe" 
Ooltell 11'1. ocerlt,onl 0111'11 COI""",I" 

ArtlftcW ~II'~CI IAII- TecMOIOG"1 II'IChKton<OI both ".,d
....... fIO loftwarl d.1 g".d to emul.II some '$j)eC1 of 
r- ....... II In ... 1o:1ftg 

•• lcII proc ... ine-R"","ng mor. thIn 011 •• \gOtIitInI Of JOb 
_""9 • ~ COfI'OU'. I'IIn 

lit-A -b."1tY a>Qtt 11'111 1110: .. 011 the " ..... 0 Of' IM_' 
tllloC tklMdlll9 block 01 COI'IP""' cOfMllllllelhofl, " can " 
'1Of.IWIId 1I)' '''' "I<IIoe.' 111111 011 IIICI 0 11 (01 
cto.rg. '''13 no C".rgl 01 I)O""_''''I! MogII"".1 

8ttl -A QlOIIp 01 boll 1 .. 1,,1"" l.gll') ",nlC1\ the eon>PVIW 00If 

I'''O'' •• '~ 
C-" .. iJ" Ie~ lM'ogr."".""'" "l'IQloIg. """"CI'I l.,putldty '1 II 

.lIIc,.m ...... mlI)y ,.tlgu.g. WI. dl".rooecr lI)' .. ur. 

... l.bl II IhI .)''' .... 1 Otog.rIlOW'l'hftg II"O.,.g. 0'1 'hi /Mit 
::01"""'" '),,1"" 011 1"1 OlC POP I I 

C."II. p'oc .... "e u"lt ICPU)-Thl,...t1 011 COfOIO". COlI 
•• IS 01 SlOlI~1I .'..,. ... 1. C • .., 'I'Q'''''', the .",rwn.loe SlId 
JogoCli III\O! tAlU) .~ 11\41 COfOlloI '""" tCUl 

CtIID-A IICII...., .. ,., p,ec:. 01 '~OII Oft ...tw;.h 01'1 Of I'P'IOf'I 
::.rev-II 'fl ,-",pl."'1'd 

CO"'Dliobill), -fhl. tv Of I CQflOP .. 11f 10 0Qef1l. Ind Illarl 
d." Ind QlOQI' ..... wIn 13 • .,...c mod.,. "ON II'MI .1 .... 
........ t.".,,'" Of ,."In ~ .. I.' "om 0tI'IIt oiIfIdof. A'.o I 
C~I.' Ittolety 10 WO!'I "'-""''''' 0hIf1.l OIoneli 

COfhpllar-" come .. l. PlQo9'.r?I ttI.1 COlI""" I /'t.gh ..... ","0 
!)f ....... oftQ '1"9,,'0' ,"'0 1I .... ty Of "..ch",. code 

CO"'Dut.,·.ld.d d •• lg" CO"'Dut.r- .tdld ",.nuIKturl", 
leAl! CA W)-U ... COI"O"'. ",,""',r, IfIO aotI",,,.,O haIp 
j ..... PI'" ."CI "'Icn .. .,., g ...... " .C"""I'oC, dolgt_ 
CO"'pl", ....... g .". ... ; ....... , •• 10(1 pr,""ed C.C .... 001113. slid 
"'10"'111 Oln., 1",ec:1I 01 "' ..... '.C'''''''g 

ContlOf unit ccu)- Tha o.n 01 I~ ~ "'''oC'' ContrOl. 11'11 of 
"" .. IIoOII •• fIG d.,. bI~ " ""'''' Al,.U 1"'CI"lI'" ""....or, 

Oltllll" ",,"'lg_,,1 .",tw".-Sott"-If, ,".t I • I'" 
">fl~ IIId "'1~'P\I'IJOfI Of Iltg ... " ot .a4I~1d d.'1 

D~-" CIf r t:IISlI COllld ""n "'IO""oC "'It.,a! 01'1 bOl" 
-.d •• UIICS lor IIftClOfII.CCIII "'1" .'orl;' of dl'. Of 
0<:>9'1 .... 

DIM Qrt"I-1'N oar~.t d ... ..:. 01'1 I ",.k rl""" llId 
"_'" ... !W;n "'01"""01'1 I ""I~ad or .,., ... Id ""'0 ... 
SlVf'Q' U • .., 1ft I' .. ". Of co,""p .. ,,,. 

!.part 'W.tl",-A COI"O .. '. p'Ogrl'" dl"~ 100 ICI ..... 
l't)II'1 ... I pltloCWlIl lOOOC lI)' CIO'"''''''IItha 09I'C IIId "'''. 

el ... ."nD '1\11 """"O'! '~01'l1' .oely '0 thai 100< 
Hard din-A rgod "Otl~' d., oar",I .. ...,'" 1'I0I0 • .., .. I d,"'" 

dI' ~I lor ... I C .... ,' • ...tooCfl • "I."ed ,",,0 II'MI dtWI) 
TtIJOC. ... ," ... ',Ig., U".C4y IlIln toooY a,.,. •. bul • toa .. 
DCrtlOil 

H..-d.III -PI'I)'.oC.' COfr'OO"\I"" of I c~'. ay.'_ .ood'Ili 
~1I\ta '1'Id I 0 ."Il "OIlgI d • ..-O<:I1 II QOOOHd 10 11'11 
• on .... lra , .. " ""U" I ..... '.,., rIM 

1"'0 .. 1 oOulout (I 0, d.,""-,, ::;1f'~"I' c."IOM Of PlffOf1""'9 
'>g .. 1 I"d (11,0'0011 l~ftC' 01" 

In'tglfilld ,,,cuol-A .,.1_ 01 ftl.C~ad COfIduCIOI. IIICI 
'. , • .., 1'1C1f0ll< COl" I"U 01 • tr ..... "01 011 • ~ 
d.,cl1)t C"'II 

1""91.1" IOM. ar. pac. ... g.-AepltC."on.IOft •• " dll'Q"ed 
to OIrtor'" I COf"Oi"IIIO'I Of tuftCtoOtl. lven.. d proc.ell 
'"; 'O".dll'lllt 1~ltyl" g.r1Ch<1 Ind 1311. C~ 
""""_ Ind 10 .' ,Ita ... y I""". of dltl .IICI orogrl'" 
"""e .. 1 ''''0f'Q I'" ""lOll' I\oIftCloOtI. 

tnl.gt.'" .,"I",.-Tl\a ... , •• toOfl.o' l'IarctwlI' 1>If'CJher." 
I~ 0~11"'9 Ind 100000'''O", 10ll"'lra ,~o • ....~ 
COhIfI"t .,.,,'" dasog"ed IOftIll C"'I~Id) foil pll1oC\1lAf 
~''''I ""'" ""l9fll'" Irll ...... t l ~ to /I'IduOI 
1"'1 "'119f11~ of d'" II'Id ... ooea COf'I'III'IlIIfIOClloOII' IIId .... 
" 0I1o.1f"9 c.o.Oo' I al 

I( -Oooa k loll,., 11 02. Drill) of "'101I'0Il"011 11M... tha 
.11 011 COf"PII'.' "'I"'orr • ", ... "'.., 

USD-A "'IJI'I ...... or09fI'"~ tatog ... g. datog"l4 Ie I'll'" ,,"IDOl' 11''''' "" ...... "'.<.1 II'lloonst\oP. 
" lUI "'Im«,- fha , •••• 11 .CC ... 11011;1 '" I COO"'O\j'" IIIi'd 

IoJ lIor. PlQQfI"" ."" dl" .. lid '" I'" ~ ,. g . "'1~tlC 
C:!fl ,"d III C"C-~lla) 

...... ",. mory_ThI .10.1.1 and elSi COllly 101". Of_OI'1 
u.ed 100 .lorl dlll'ow:! p'ogr."'. 0"1 I". ..."... ""'.1 !lOt 
lIIong ~ • .., ........ 1Iy 01\ ",.g""oC laOl Of '000, d .... 

Mieloorac •• sot _ A C"UI 11!)«)C"1Ot 1M\It 01'1 •• ,ng', .III..." I"d 
CItC"',! c!\ID 

... OOI-M'CIO.oII. d •• 11 CIC)IIIIII'IQ .~st_ ,'" "'l'Idlld 0(I1f 
.t"'ll.yltelll ... Ied lI' 180" IIIICtOCOfflD .. ' .... 

Mulllt",klftg-A COfI'\O,"lhOll 01 1011"111 a.t\d ""d ... 11 .. 1\Ch 
silO .. . I ~ 10 I\In 1OIOr. ,".n one 1C1I '1I'II1I1t1"loO"'''Y 

Mulllu • • t-Oa.cr,II.1 cP\Jt '"11 c.n lIa .... I'd "","111"""''')' b)' 
.... .,11 ..... 1 

.... t .... o'll -A mlln. 01 ,"I .. C_acl""g H".I' CP'UI a..a D4'f'0'h • .t.'. Ie I"IY c.n ~llIcn ... ;. dlt l IIId lI\lIl "~C'I 
'",cn a. dll.II •••• 01 j)I''''.' It. 10, • ''1'''''" oII'IIIOOOf"'''' 
nafd",." IIId IhI softwl" wtIoCI'I 1101001 Ina III~
,.~ 

Opar,t.I"g ,)'.t.m.-So"IOO,,1 COIIll1fIII'IQ '(II,ot,~ •• 10 Cltty 0..1 
.l1li014 hoII .. llaao,"9 CflOII • • UCfI II "'out 0..100II oroc .. 
d .. III, .ort"'~. 1"13 d."cOI\"",'on 1000,·n •• Of '1.1. 
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FAULT TOLERANCE 

Fdult~tolerant 
~ ~ ~",1!~' " .. 

computers mature 
achieve fault tolerance, 

computer system. are built 
with varying degrees of 
redundacy. As a result, duo 

data can be called up to re
place bst dota. When a processor 
goes down, another one can take tts 
place. Furthermore, the substitution 
generaUy occurs without dlscontlnu· 
Ity; the total delay caused by the 
fadure typk.aJly lasts a few seconds 
or less. For some architectures the 
recovery measures In mllli-
seconds. . 

Oearly, fault tolerance 
would be valuable In any 
computer. But major 
computer 
with large 
ments In 
terns that 
not Incorpo
rale 
these 

specialized 
capabilities are 
reluctant to Inttl
ate costly redesJgns. 
This ~aveJ the new 
technolOgy In a spedal· 

. ', ... 

Ized role with a relatlvely .man mar· 
ket share, even In areas where It Is 
most beneftcSal. So far, the bmest 
area (Of fault tolerance hat been on· 
line transaction processing. ThIs In· 
c1udes alrllne reservations, banking 
tran.sacUon., and stock-market 
transacUons. It II very Important 
that the system not crash In the rnJd.. 
die of III transaction for such 
activities. 

Omrl Serlin- head of 
ITOM, a research and 

consultblg firm in l...oI 
Altos, CA-esti

mates that the 
OLTP mar· 

ket to-

'ailed $22.5 bdllon In 1984. Faul,· 
tolerant systems, he 6(kb, came to 
eo $700·mllllon total, makIng up 
about 3 percent of the OL TP Instal· 
lations. Serlin remarks that OL TP is 
the fastest growing part of the com· 
puler markel, with the exception of 
wrsonal computer •. However, he 
does not expect that fault Ioltrance 
wtD emerge from Itt mtnority statu. 
within OL TP In the near future, and 
estimates thatllt ahafe of the OL TP 
market v.ilI not exceed 5 percent by 
the end of the decade. 

On the other hand, to keep a c0n
stant (although .mall) thate of a 
very fast-growlng market means 
that fault tolerance ls growing very 
rapidly. If IIlncrea.ses Its part of the 
rocketing OL TP market from 3 10 5 
percent over the next Itve yean, tts 
growth Is going to be very steep. 

1bere are also other appU· 
cation areas in which fault tol· 

erance Is intrinsically vatu· 
able, Includ1ng process 

control, telecommunJ.. 
catlonJ, and office 

automation. 
HO\lIe\Ier, Its 

market per. 
centages 

In 

• 
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these activities are stili minimal. 

From Its small base, fault toler
ance Is working Its way Into the mar
ket. SpeciaUzed companles Are 
building systems from the ground 
up with this capability. Abo, some 
of the attributes of this technology 
lire appearing In systems from large 
exlsllng vendors and start·ups. In 
generalized architectures. nus infO· 
Iralion should do much to eventual· 
ly move fault tolerance out of Its 
speclallzed ruche and into the main· 
stream of the market. 

The present emphasis in the 
faull ·lolerant compellUon Is one of 
architecture. Omrl Serlin sees this 
as a diversion from the real Issue. 
Users, he points oul, are less Inler· 
e.sled In architecture than In estab
lished rellabUUy. In temu of mellon· 
time between fallures (MTBf) and 
duration, of down lime •. However, 
"Tandem Is the only manufacturer 
with enough of an In.tallatlon base 
to have accumulated meaningful 
statistics, and Tandem has only 
begun to do this reeently,· says 
Serlin. He beUeva the architectural 
Issue has become the focus of the 
competlUon by default. 

There Is no sign tMt stattsHes will 
be available and made public In the 
nea.r future. Until that occurs, a 
comparlson of architectures can 
provide clues as to how the Reid Is 
likely to evolve, and how the con· 
tenders wUJ stack up. 

The architectural 
Issue. Several architectural ap
proaches to fault tolerAnce exist. 
The most prevalent makes use 
process of loosely coupled proces
sors, each with Its own dedkated 
memory, corresponding to the 
upper·left quadrant In the matrlx of 
FIgure 1. All cpus In this kind of con· 
figuration run Independent pro
cesses. However, if a faUure is ex· 
perienced In a cpu or tts associated 
memory, I/O elements, or power 
supply, another cpu inherits Its task, 
and the Interrupted process 
continues. 

Tandem Computers Inc. 
(Cupertlno,)-whlch has been 
evolving this concept for about a 
decade has the dominant share of 
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the fault ·tolerant market concen· 
tratlng on OLTP, with an Installated 
base of 5,000 10 10,000 systems. 
The nearat competitor's Installa· 
tions total 1n the hundreds, and 
many of the contenders are still In 
beta testing, or Just starting 10 deU ... · 
er their first systems. 

The contending fault·tolerant sys
tems In the OL TP arena are gener
ally large- In the supermini or 
mainframe class- and support hun· 
dreds or sometimes thousands of 
terminals. Tandem's competitors, 
Intending to claim significant per
centages of market share, have 
been evolving a varlety of systems 
with ... arious archlteeture •. It Is not 
yet clear whether a compeutor, 
e ... en one who might provkJe a supe· 
rior archltec.ture, can overcome 
Tandem's weU·established lead and 
.trong reputation in the OL TP 8ekt. 
Ne ... ertheless, the market Is gro\lllng 
rapidly, and e ... en a mlnorlty share 
In Its revenues can mean lots of dol
lars. Also, as the personal computer 
and operating-system markets have 
shown. no matter how domInAnt the 
leader In a field may be, there Is no 
guarantee that the company wlU 
.tay In first place. 

The chaUenges to Tandem em· 
body • wealth 01 designs-both 
withIn the same generic: approach 
Tandem has taken (I.e.: the upper
leh-hand quadrant of figure 1), and 
through entirely different approach
es (the remaJnlng quadrants,. 

It should be noted that some 
• tructural features of fault-tolerant 
.ystems are architecture· 
Independent and are found In virtu· 
ally aU of these .ystems. ExAmples 
include redundant power supplies 
and, to protect the integrity of data· 
bases, the use of minored disk 
drlves-palred drives v.1th e ... ery 
"""'te operatkm duplicated on the 
I\0\IO drl ... es. 

A key luu<1n the upper·left·hand 
quadrant Is how to keep processor 
B updated as to what processor A Is 
doing, so tMt tf A falls, B can take 
.o ... er wllh as liltle delay as possible 
to provkte an environment of per
petual processing. The: classical ap-

10 this problem Invol ... es a 
known as cheekpolntlng. 

A processor perlodlcaUy sends a 
copy of Its data and stack to one or 
more des~ated backup proces
sors. The data Is stored In the back
up processor'. memory, but Is not 
executed untd there Is an indkaHon 
that the primary processor has 
failed. Therefore, the backup pro
cessor Is not burdened v.1th execut
Ing a redundant program, and Is 
free to carry out other applications, 
which are backed up elsewhere In 
the complex. 

Independent 0/1 
the way The problem with 
checkpolntlng Is that the actl ... e pro
cessor needs to interrupt Its applica
tion per1odk:ally to transmit Inlor
matlon to lis backup system. 
However, this problem has been reo 
duced s1nee the early days of fault 
tolerance; only changes in the data 
configuration since the last check· 
point need to be transmitted. 

On the other hand, systems In the 
upper-Ieh quadrant have several 
advantages. Because each proces
sor Is operating Independently, an 
n·processor .ystem proYkies 
n·processor throughput, with no re
dundant tasks being executed. ThIs 
bnearlty Is supported by the sepa
rate memol1es, which elimlnate the 
bottleneeks associated \Io'Ith memo
ry contention. Also, a separale copy 
of the operating system Is main
tained in each processor's memory, 
so that a single operating-system 
bug cannol disable more than one 
proc.essor and Its memory . 

Tandem's NonStop series
including the 16-blt NonStop I and 
II, and the 32·bit NonStop TXP
exemplify this kind of design. The 
IotO$! model, the 11(P (fig. 2), In
cludes from 2 to 16 processors, 
which can be added in modular 
fashion. AU the prO<:eS$Ors are con· 
neded by ... t 01 dual high-speed 
buses, .so that two independent, bi
directional ".ths bnk any pair 01 
processors in the system. Each pro
cessor supports up to 321/0 device 
controllers. The dual ports of these 
contToners continue the redundancy 
theme as each conlToner connects 
to two processors. Upon the failure 
of a procU$Or or controller, the 
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o perating system wI.Il switch the 
dual·port access to reestablish a 
functioning proce.nor<ontroUer 
pol • . 

Some manufacturers have 
evolved methods within the in
dependent·processor Independent 
memory class of systems that r& 
quire less overhead than classk:al 
c:heckpointlng. Instead of receMng 
the complete Image of the active 
process, a backup processor is 
gWen only the. Inputs to the process. 
These can be keyboard Inputs or In· 
puts from other parts of the 'ystem, 
such as disk driVes. The Ineomlng 
messages are preserved on a 'tack 
in the memories of the active and 
backup processor •. 

If a faOure occurs, the backup 
proee.ssor has to pk.k up the process 
from the beginning to ruxecutt the 
program. ThIs Is because the pn. 
mary processor's Image hAs not 
been transferred. However, the 
backup procepor doesn't have to 
await Inputs becaUH stacked Inputs 
are avaUable. ln fact , MuUH the in
puts are accepted at d\I~level 
speeds rathu than at the slow rates 
cha"'cter1stlc of disk and keyboMd 
Inputs, the proc:ess runt futer than 
tt did before the faUurt. 

Nevertheless, the overaD recov· 
ery period Is greater than that of 
classical checkpolntlng because the 
backup process's unable to lap the 
relaHvely up-to-date Image of the 
primary procus. A tradeoH Is In· 
voIved. The stac.klng of Inputs pro
vkIes faster prousslng In the nor· 
mal <\U\I\Ulg condJtIon than does 
c.lassk:al ch«.kpofnHng, but "s reo 
covery procus Is .Iower. 

The Input·stacklng method aIJo 
Involves the counting of output •. 
Suppose the Initial prexus Involves 
five outputs-for example, messag
es displayed on a screen, or fundt 
added to or subtracted from an ac· 
count. Assume that three outputJ 
were executed prior to the fault. 
When the backup proussor reNN 
the sequence, It must not repeat the 
fir.t three outputs. TIlerefore, the 
system has to be able to count the 
outputs, suppressing the new ones 
that would be repeats. After the 
Drst three outputs have been count· 
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ed, the suppression of output Is hft· lively long Intervals. After syn· 
ed, and the remalnlng two outputs chron1zaHon, new Input .tacks art 
are: a.Uowed to occur for the fint WHated to restart the process. Even 
time. with t}Us approach, the system has a 

Auragtn Systems Corp. (Fort relaHve:ly sklw recovety time of ap-
Lee. NJ) uses sueh a teduUque: In Its proximately 5 seconds-in contrast 
System 4000, whk:h It refers to as to the typkal 1·second recovery 
"queue-Ing and counting." The com· t1me for a tun checkpolntlng 
pany uses a compromise approach system. 
to deal with kmg transactions such Auragen's System 4000 is conflg-
as INOrd processing, where lnput ured In tlusten. ~ch duster con· 
qu~ would eventually reach an tains .pedaIlzed processors (Flg 3) 
un\lr'leldy length. To pre<Jent ~ and can execute two slmuitanCOUJ 
rute queue buildup, fuU synchronlza· programs. 'lbere is no redundance 

;tIo=n"(lma=~ge=n=aru=f.;r;)~oc<un====~',,t "";Ia,,'=,,"'=th!n=~',,c1=us::;ter . Redundant backup 

--

2. Tc:ancMm" NonStop 
lX' .ytl«n -.,.tro1 •• 
a kNtj .toltofant ty.fem 
In wHet! MpOrate 
proeflton Nn IncM
~ appIcofIoN 
~ MpOI'cm mernoo 
rie .. wt.n a ~'1Of 
tab, onc7tner can pkll 
upJtttolk. 
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, . foeti elut.., In 
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eJolttld j)f'O«.q -.cllMten bod! eoch 
0"- up In the .~ ......... 

: ~~. 

~'~. ~.~-~~.~~~~~~~~~~~~~~~~~. ~~~~~ f< any cluster Is provkSed {at Hoel, 1M database enb1u ntver 
er one. A system can consist of a least To against O((W' until the backup proceuor 
single duster without fault toler. this, the computer does not enter successfully runs the whole se· 
ance, or as many dusters as the any part of the transacHon lnto the queou. 
user orders In faulHolerant conflgu· database unlU the entire transaction Fault lol.rance Is typlcAlly Impl.· 
rations Altogether. (Auragen has In· has been successfuJly completed. menl£<! In early versions of the fault -
stalled 70 clusters,) The modular Then, all the component transac· tolerant system, with pro\ltsk)ns 
structure Is elCpandable; a user can tlons are entered. If a fault occurs made: Later to enable the: Iogk: to 
upgrade .!II system by adding more during the lnItlal run of a transae- r~e and abort incomplete 
dusters. An entry system can be 
purchased for $68,000, and later 
expanded at $34,000 per cluster. 

Othet companies employ a purer 
form of queueing and counting, 
without pel10dk synchronIzation. 
These systems are designed strktly 
for shorter transactions where 
queue buUdup Is not a problem. 
1herefore, they can trAvel with A 
light software overhead. An exam· 
pie of this purer approach Is the 
POUlerS/55 from Computer Con· 
soles Inc. (Roches'", Ny) (FIg. 4). 

A key Issue in OL TP for any sy .. 
tem des9'ed to recover from faults 
is protection of the database from 
an interrupted transaction. A ~ 
cal example Is A transfer of funds 
from one bank ACCOunt to another. 
If A fallure occurred After the with
drawal from the first account, but 
before the deposit Into the second. a 
discrepancy would result . The funds 
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tJansacUons But, Tolerant Systems 
Inc . (San Jose, )-manufacturer of 
the Eternity serles computer-has 
reversed the usual process by creat· 
Ing techniques for deallng with in
complete transactions before devel· 
oping: fault -tolerant redundancy. 
The fault-tolerant vermn of the sys
lem is to be: announced some ttme 
this year. and wUI use a pure queu
Ing and counting approach without 
synchronizations_ 

Tolerant's existing system 15 a 
stand-alone module whose opera
ting s),stem, Transactlon Executive 
(TX), has a bulll·1n abUity to recog
nlle complete and Incomplete trans
actions, and to Implement the aIgc> 
rithm thai allows only complete 
transactions to be entered In the. da
tabase. When the fault-tolerant vet· 
sion 04 the system is announced, the: 
present modules w\lI operate as 
loosely eoupled subsystems Within 
the larger system definition. 

Some companies In the fault
tolerant arena have coupled exist· 
ing computer systems to achieve 
fault tolerance. Ont example is 
Perkin-Elmer Corp.'s (Oceanport, 

.... .,.. 

-~ 
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NJ) Resilient system. The Re.s!llent 
consists of two Perkin-EImer 3200 
super·mlnkomputers loosely cou· 
pled to back each other up '" 
Ol TP, timesharing servlGes, manu· 
faduring and distribution systems, 
and other envlronments. This con· 
ftguraUon also falls In the upper left 
quadrant of Agure I, with each 
computer havtng Its own Indepen· 
dent processor and memory, run· 
nlng independent processes, but 
ready to take over aU processes If Its 
twtn fatls . Each processor contains a 
software package (Recon!lguration 
MOnitor), which detects failures In 
the tv.in system, and activates the 
Inheritance and takeover of the In· 
terrupted proces.se.s as needed. 

Process control 
application. Procus cont.oI 
is another applk.aUon In which con· 
tinuous operatk)n v\a redundancy is 
often audal TIM: continuity 
requirement-particularly If the o~ 
eration.s of a chemical or nuclear 
plant or an alr-trafflC<Ontr~ center 
are Involved-may be much more 
stringent than In OL TP. Ave sec· 
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onds, or even 1 second, may be too 
long. penod of dJsconttnulty. 

The requirements in this sltuaUon 
have led to highly redundant sys
tems I upper·rlght quadrant of Flg
ure 1) In whkh separate processors 
run identical processes In Iock·step. 
Maxlmum throughput Is not the 0b
jective becaUK two or more proces· 
sors are performing a task that 
could be done by a single processor 
at the same rate. 

This lock·step anangement Is 
typkally lmplemented through the 
use of two or three proceuors. In 
the two-processor anangemenl, the 
loosc~ coupled systems-each 
wlth fts own memory-carry out 
the duplleated program. One com· 
puter Is the master, whkh produces 
output The other Is the slave, while 
It eKecutes all the proceulng steps 
'" synch.ronluUon wtth the master, 
It doesn't produce output unttJ a faU· 
ure Is detected In the master lbm, 
the mASter drops OUI for repairs, 
and the slave takes over. 

'This t«hniQue. ohen refened to 
as -hot standby.- is mustrated by 
the Systemsafe/1OOO introduced 
by Hewlett·p.ck .. d Co. (Palo Nto.) 
a few years ago. The system com· 
prlses. pal. of HP 1000 Model 60 
0.6S systems (Flg 5). AT&T Tech
nologles ILlsle. IL) also adc(reues 
real·tIme applkations v..rIth Its high
end, UnIx·based, duplexed 
system- the 36200. Applications 
Include teJec:ommunlutlons and 
process control . 

The va1ue of a hot·standby archl· 
tecture In a auda.lly tIme·sensltlve 
app/kaUon, whkh can occur In 
proc:al contToI, Is that !he takeover 
by the slave is vtrtuaDy Instantane· 
ous Abo. the orlglnal p.ocess\ng 
.paed b not held back by check· 
pointing o. checkpolntlng subs .. 
tutes TIM slave needs no updates 
because tt it doing the same task as 
the master. Tlle.se effidendes are 
c:ountnbalanud because the dual 
system it tHdlc:ated to the task at 
hand In many envttonments. this 
would be a wasteful atloc:aUon of reo 
sources. However, In a processing 
fadhty w1th very expensive equl~ 
ment (the dua1 computer represent· 



lng only a small fracllon of that ny was awarded a $l .6-mlUion con· 
eost), the hJgh cost per Independent tract to participate In the de· 
appbcaHon Is not an Issue. Where velopment of an a.Ir·traffic-controi 
the penalties of faUure may be ex· system for the Federal Aviation Ad· 
treme, this kind of redundancy Is mlnlstratlon (FAA). 
appropriate . A system that combines dual reo 

The Achilles' heel of the dual a r· dundancy with hardening for harsh 
rangemenl is often found In the cen· environment, is the DAC6000 
tral detectlon·and·swltchlng ele· from Autech Data Systems (Pompa, 
menl, wtuch perceives a failure In no Beach, FL). ThIs ruggedized sy,.. 
the master and switches control to tem, which uses RAM rather than 
the slave. A failure In thls single ele· disk drives to make It u.sable In envl· 
ment can brtng the whole system ronments that contaminate, can run 
down. a pair of controllers In lock· step. AI· 

DlfferentsoluUons to the problem ternately, the two controllers can be 
of the wlnerable switching element given Independent tasks If fault· 
have been implemented by various tolerant operation is not needed. 
manufacturers. One approach is to When the mode Is fault tolerant, 
run not two, but three loosely cou· both controllers have Interfaces to 
pled systems In Iock·step with vot· common process·I/O modules 
log logic that ORs the outputs, and (PIOs), for spectflc control and data· 
accepts outputs from the OR gate acqulsltlon funcHons. 
only when there Is total agreement Even though the hot·standby ar· 
between processors. The accepta· chltedure Is typically found In 

systems, and dJagno$tS the faOure 
ioeatlon. When one of the systems 
falls, both It and the synchronizer 
are taken out of ope.raHon, while the 
other system continues operation. 
The vulnerability of the synchronlz· 
er as a possible single system·fallure 
point Is taken care of; upon failure 
of the synchronLzer, both It and the 
sJave system are taken out of opera· 
tion Just as If the slave had falled. 

The strlctly duplex and triplex 
systems sell for relatively low prices 
for fault ·tolerant Iystems. Few prk:. 
es exceed $100,000, and some are 
a good deal less. For Instance, the 
August Systems CS330 sell, for a 
base price of $40,000. AI the same 
time, If prke per concurrent Inde· 
pendent process Is used as a crlteri· 
on, some of these systems are at the 
higher end of the fault·tolerant 'pec· 
trum, because only one process Is 
executed at a time. 

ble output may represent unan1mIty process-control envtronments, the.se Sh I t 
of all three concurrent processors. kinds of systems are designed for or ng sys em 
Or. If a processor has experienced a other appllcaUons. Syntrex Inc. memory. The OlTP compelS· 
faOure, the output represents con· (Eatontown, NJ) offers Its Gemini Hon has seen the advent of shared· 
currence of the two survivors. system for use In office automation. memory systems by a few vendors. 
There is no delay In continuing oper· A typtca.l. fully redundant configura· These new entries 'Into the fault· 
allon, and no single vulnerable fall . tion provides 15,<X>O pages of stor· tolerAnI competition (corresponding 
UTe point. The prlee for this high de· age, e~ht crt workstations, and slx to the Iower·left quadrant of figure 
gree 01 rellabillty Is the aUocaUon of printers. 1) run Independent procesHt on 
three systems to do the work of one. Parallel Computers Inc. (palo multiple proces.sors, but all the 
However, the conditions of the lip- Alto, ) addresses not only the fault · processors ijraw on one main 
plJcaUon may make such an alloc:.a· tolerant market, but also appUca· memory. 
tlon appropriate. lions such as OL TP, commurUc:.aUon This architecture has lis strengths 

A voting architecture of this kind networking, and office automaUon. and weaknesses. The key advan· 
Is Ulustrated by the CS330 from Au· The Parallel 300 (flg. 6) employt a tage Is fleK.lbt.IJty . Optimization of 
gust Systems Inc. (portJand, OR). hot·standby architecture In which a load shartng among various pro-
Designating Its logic as triple modu· synchronizer element detects a lack cesse.s enables the system to aI10t 

rl.=rrr~'~d;und~M<y~::IT;M:R~):' :th~.~co~m:p"f· ==Of=.=yn=C=hr=:o=n::l .. =tIonfbe~t~we~.n~thi·;twtn~~~dJf~f·irl·intiomcun~1 "Is of memory to the 
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processes, dependIng on the re
qulrement. of uGh applludon. But 
the single memo'll '"'"' bortJcncd< 
problems a. the proceuor. contend 
for memory access. The sJngIe 
memory also constitutes a possible 
single system·fallure site. 

A trade~H Is implied betwe4"J1 
loosely and tlghtly coupled systems. 
The Ioad·balanclng fiexJbilJty of 
shared memory suggests that tight 
memory coupling is more advanta
geous for a UHr running appbca
tions with wkie-ra.ngtng memory re
quIrements, The more uniform the 
appbcaUon, the mort likely a user Is 
to be drawn to a kxlsely coupled 
solution. 

A practlcaJ solution to contention 
In shared-memory systems Is avail· 
.bIe through the .... of high-speed 
cache memory. When each proces
$Or Is drawing on Its own c:acM, ad
ditional problems can artse: involvtng 
the: high rate of bus traffic when 
c::ache updates are rewritten Into 
main memory. The N + 1 tystem 
(FIg. 7) f,om Synapse Comput", 
Co'!'. (MUpI1AS, ) keeps the bus ttaf· 
fie low through a lec.hnJque known 

as nonwrite·tJvough cache. When a 
prouuor wrttu new data Into ttl 
cache memory. the changes are not 
immediately transferred Into maln 
memory. It is only w~ the 
changed data block. leave the 
cache lha t the main memory is 
updated. 

A secondary potential problem 
stemming from the: use of nonwrttc· 
through cache Is that a proceuor 
accessing a part of maln mel'TlOl'y 
und"'going chong< In anothu 
processor's tache will be acussing 
stale data. Synapse Computer 
Corp. makes It possible for one pro
cessor to requat a transfer directly 
from another proces.sor', cache. 
The O\IInership of tache that Is Iud· 
Ing main memory in reunt updates 
is always Iillocated to one and only 
one processor. A control algorithm 
governs the transfer of ownerahJp, 
and assures that the: cache 11 &c. 

ce$SOd (and not Its lagging count .. · 
part In main memo'll), untU the 
main memory 11 updated. 

The: vulnerability of the entire 
system to shared·memory faUurc 11 
an Issue that qualJfica.tlon. 

1. Ck.Mraf.~ 
proc:.ucn and I/0 
~.1Ott~0C> 
~u to tnak\ In4NNWY 
In the lynapM H + ~ 
'V,IM\. tIgh 'PHd 
coct.~.1he 
cpu. to oec. .. moM 
IMmOI'Y WIttI Q fnW. 
nun 01' confentlon ......... 

Even though the memory In such a 
system Is )ogkaDy a single memory, 
h Is physk:ally comprised of sepa· 
rate banks of RAM thai are inde· 
pendent wuh re.speC1 to hard faU· 
ures. In the case of a transient 
memory faiJure. Synapse's N+ 1 
system recovers by rebooting from 
the intact database on one of Its mIr· 
rored disk drlves. 

Mixed 
configurations, The low ... 
nght quadrant of Figure 1 Is intrinsi
cally vacant. This results logically 
from the definitions of shared me~ 
ory and duplex processing-the In· 
tersectlng attr1butes of this quad· 
rant. When ~enUcal synchronized 
processes are operating, they auto
matic.aDy use the same amounts of 
memory and memory regk)n.s that 
map onto one another at every step 
in their common program. In other 
words, synchronized processes 
wooId Iog!caIIy partition • """cd 
physkaJ memory mto t\oIJO mutuaDy 
exeruslve, ~entlcal reg&ons. Deslgn
Ing • system fen the Iower . .tght 
quadrant would Incur the problems 
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of shared memory. without Its 
adv6nlages. 

However. there are mixed sys
tems that overlap the lower·right 
quadrant as a natural consequence 
of their more general architectures. 
A system \U!,h a mixture of charlie
lensUes Is the /32 HOO from Stra
tus Computer Inc. (Natick, MA). 
Stratus. second 10 Tandem In 
OL TP market share, oHen an Inn<> 
vatfve fuehftecture havtng several 
levels of bullt·1n fault lolerMU. On. 
of the appll«ltlons addressed by 
Stratus Is a new communle6tlons 
system specified In a contract with 
the North American Aero'space De· 
fense Command (NORA D). 

Each loglcal cpu In a Stratus sys
tem is represented In hardware by 
four phy.1<bI cpu. (Fig. 8). Two of 
these operate In duplex on cpu 
board A, and two operate In duplex 
on backup cpu board B. All four 
carry out an Identical synchronized 
pro«ss. A comparator on each 
board ORs the output from the 
duplexed element •. If the compara· 
tor d~tects a cIlHerence, the board Is 
automatically shut down. The out· 
put Is thereafter proYided by the al
ternate board. 

Flgure 9 shows the two latest 
Stratus cpu models. Each gen~ral 
proce.uor consists of the four physi
cal proceuors of the previous fig
ur • . Each duplexed memory con
sists of two physical memories 
whose contents are always 
matched. The four Iogkal proces· 
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sors of the XA 400 are each con· 
ductlng an Independent ta.sk, as Is 
each of the six logical processors of 
the XA 600. 

ThIs Is a shared·memory conflgu· 
ration because the Independent 
proce.ssors within each cpu access a 
common memory via ache. It Is 
also a SMred memory for the four 
duplexed physlcaJ cpus tMt make 
up each IogM:aJ cpu, whkh causes 
the system to overlap the lower· 
right quadrant of Flgure 1. BeCAuse 
the duplexed cpus dMde Into two 
pairs (Ag. 8), accessing different 
duplexed memories, the uppe.r·t1ght 

quadrant Is also spanned_ 
In the larger context of the 

5",,",/32 computer (fig. 10). 
there can be several of these cpu 
boards, which may be a mixture of 
XA 400s, XA 600s, and Stratus's 
earU~r FT 200s. Also, multiple /32.$ 
can be networked through the 
StrataUnk LAN. At this level of the 
architecture, separate processors 
are accesSing separate memories In 
II completely loosely coupled modu
lar arrangement. This system spans 
all four quadrants of the figure 1 
taxonomy. As a result, the adIJan· 
lages of load balancing, lack of 
memory contention, no single point 
of fa~ure, and rapid recolJery are 
combUled. 

In addJUon, the system has a 
bulll·ln, fault·announcing system 
that notifies a host at the manufac
tur.r', ,Ite via modem whenever an 
Installed system experiences a fault. 
This apablllty Is also embod~ In 
Synlrex's Gemlnl, whose runcHon
Lng half automatically dlals home to 
report a fadure In the duplexed part 
of the system. The Pa,aUelJOO also 
contains a fault·reportlng scheme. 
Tht detected fauliis flagged by 1ndI. 
cator Ilghll, and Is recorded on 
dl.k. 

The /32 system uses a ha,d-
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l4'are-only method of implementing 
fault tolerance, as seen in Its duplex 
operations and comparators. As 
COSIS of hardware decrease relallve 
to software costs, economic factors 
move in favor of hardware rather 
than software approaches. 

Another manufacturer employ· 
ing duplexed, hard .... oare·based 1m. 
plementations thai also makes use 
of comparators is Sequoia Systems 
1ne, (Marlborough, MA). Sequoia, a 
tale entry into the OLT? arena, " 
still In beta testing, with two systems 
In the field and seven or eight In· 
house. Its fault-tolerant computer. 
llmply named the: Sequoia system, 
also uses nonllll'ite·through cache to 
reduce memory contention. 

$Qquola pro~es rapkJ recovery 
from failures in tts shared memory. 
TIM: system backs up memory dliite 
from one bank of RAM In another 
bank, also In mAin memory. ThIs 
k>gScaI partiUon1ng pro\lk!e.s for 
rapid recovery In the eyent of a 
physical memory failure . Updating 
of the t\AIO mirrored regkw\s during 
an applk.atlon Is carried out consee
ut:IVely The backup region is not 
updated until after the Inlactne.ss of 
the primary rrglon has been ven. 
fied. This pre\lents the: backup re
gion from being contaminated by a 
k9c mor affecting the prtmary 
region. 

Sequoia and Synapse appear to 
be lhe: only two manufacturers In 
the fault-lole:rant arena using a 
strictly shared-memory architec
ture. The prices of these systems 
are at the high end of the fault· 
tolerant market, with the Sequo4a 
system selling al $250,000, and the 
Synapse N+ 1" $221,000 (both In 
their base conflgurations). This re· 
flects the fact that the base system 
features a full system memory and 
sophisUeated caching arrange
ments. The Inclusion of additlonal 
processors takes the buyer along a 
relatively flat price curve, because 
the upgrades do not requlre aeXU
tSonal main memory. So, for some 
large:r number of prOCUJOrs, the 
shared·memory systems tend to 
aou under the ,t .. pIy ascending 
price curves of the loosely coupled 
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-- --systems. "The buyer's ded!1on may 
be affected by the number of proc· 
essors requlred. 

More typical base_llgw-a_ 
pr1cu ore betng charged by manu· 
facturen such as Tandem, Stratus, 
Auragen. Tolerant, Perkln·Elmer, 
and ParaDel Computers. These: 
companies are offering entry-level 
systems in the $75,000 to 
$150,000 rang<. 

Enter the 
pragmatists, Not evcry· 
thing h6ppenlng in the fault·tola-ant 
OL TP field is based on very large 
systems supporting hundreds of ter
minals For example. NoHalt Com
puters (Farmlngdale, Ny) offers Its 
Rellant I distributed system for less 
than $30.000. This multiuser sys
lem employs the CP {M-compatible 
Turbodos operating system to sup
port 30 to 60 users through muluple 
independent applk:aUon processors. 
Redundancy is provided, not in 
processors backing each other up, 
but in dupbcale file processes, data· 
bases. power suppUes, and mJr· 
rored disks. 

NoHoIt', newly announced Rell-

ant II. priced only a few perunt 
above the Rellant I. goes much fur· 
ther in redundancy. Each logkal ap
pbcadon processor consists of a syn· 
chronized palr of proce.sson run· 
rung in the master·slave mode. with 
the slave providing output If the 
master fails. 

EnMasse Computer Corp.·s 
(Acton, MA) ECS computer based 
on UnIx System V ~ $25,000. 
EnMasse strases high levels of 
avadabillty. rather than str1ct fault 
tolerance. ThIs system needs to be 
re·booted in case of fadure. The reo 
covery time Is rapld-only a few 
minutes rather than the vlrtuaUy 
continuous modes oUered by the 
more expensl\le. strictly fault· 
toleranl systems. The emphasis will 
be on preserving dala Integrity In a 
system that Is avallable with a tush 
~el of assu, ance.. 

Also, os shown by the spectoltz.d 
fault ·tolerant systems from Hewlett· 
Padtard and Perkin·EImer, exlstlng 
mlnls and malnframes can be adapt
ed to funcUon in a fault ·tolerant 
mode. Some 01 the big vendo" In 
the industry are ac.hIevtng high lev· 
eIs 01 relJobilJty and the ability to , 
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itA VAX c:1uI1., I, Q IooMly c:~ c:omtMnotiOh of OIgnoi 
I~I Corp.' , VAX ptoc:, .. ou ond mau.llotope NN.,. 
(HSC $OI). .... node, C:OfInKt 10 0 c:ommon c:onnec:tton point, 
the " or CoupIM. Upon rob l of 0 node, tolk. c:on be rlldl .. 
rrtbuted 10 othM node" 

withstand faults by clustering their systems. Promlnent 
examples Include Digital Equipment Corp. (Maynard , 
MAl, wllh II, VAX elusto .. lAg. 111, and IBM Co'!>. 
(WhIte Plains, Ny) with Its Serlel/ l computers. 

IBM's RPS 6 .2 operating system gives the Series/ I 
user several capabilities tha i he can apply In the dlrec· 
tion of fault tolerance. Aut, lhe operating system ties 
multiple Series/h so that, In effect, the user sees a sin
gle system. Secondly, RPS 6.2 provkles a me·mlrrorlng 
capability through which the user can designate files 
that are to be mirrored on a pair of dlsk drives. Also, the 
operating system supports programmable switching. en. 
abling peripheral devices to be: switched from one pre> 
cessar to another. 

The: Series/ I cpus are connected by means of a ring 
communications link. TUoIO sucll rings can be supplied so 
that If one of the rings fails, the other wiD automatk:.ally 
back 11 up. If the p rocessor deSignated as the home node 
falls, Its netUolOrk<ontroUlng funcUons are automatlc.ally 
passed to a backup node . 

Also Implementing redundant features In a high. 
powered. general·purpose system Is Elxsl (San Jose, 
CA). The company's multiprocessor System 6400, 
priced at $369,000 and up, has the ability 10 shift tasks 
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from a failed processor 10 a backup 
using a shared-memory scheme. 
Memory contention Is reduced in 
this case by disanowlng the ""ching 
of wrlleable shared data. In olher 
words, the designers of the system 
perceived IMI when writing did not 
OCCUr I most memory requirements 
Involved operating-system ete. 
ments. When writing dkl occur, the 
\Illite usually did nol Involve shared 
processes A simple restriction 
against caching those dalll elements 
lhal required WTl1e·through by more 
than one processor ehmir\llied 
memory conlenUon In almost aU 
cases 

The: Incorporation of fault. 
tolerant attributes by less-spe. 
ciahzed manufacturers at the high 
and Jew ends who Are nol commit
ted to the highJy redundant ardulec. 
tures may foreshadow the spread of 
fault tolerance as a standard feature 
of computer systems. 

William Foster. the cofounder 
and presHJent of Stratus, predicts 
thaI this WlU happen. He believes 
thet these characteristics will be as 
pervasIVe as error-correctkm codes 
In memory-once specialIzed and 
esoteric-have berome. But ven. 
dors of established systems With es. 
tablished architectures are not going 
to rebuikl their product lines from 
the ground up. Therefore, the spe. 
dallzed fault-tolerant comparues wiU 
probably find themselves coexisting 
with a more general, lighter tYPe of 
fault tolerance as these altributes 
permeate the general market. 

The use of Unix operating sys. 
tems Is another development bring. 
ing fault·tolerant computers Into the 
ma.lnstream. ImplementatiOnS vary 
widely, involVing Unix System III; 
Unix System V; Berkeley 4 2; modi. 
flc.ations, variants, and supersets of 
these; and compatible operating 
systems_ Companle.s Involved with 
Unix In a definitely fault tolerant sel. 
ting include Auragen, AT&T, Com
puler Consoles, Paranel, Perkin. 
Elmer, Sequola, Stratus, and 
Tolerant. 

CCAEMACS. 
THE MOST POWERFUL, 
EXTENSIBLE SCREEN 

EDITOR FOR 
AND VAX/VMS. 

CCA Uniworks, Inc. 
• A Crownldc Coolpany 

~ Williams Stn:ct. Wdlcsley. MA 02181 

SEE L"S AT IXFO SOFr\\ ARE "85 BOOTH 926 
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RUNNING LATE 
IN FAIL·SAFE 
COMPUTERS 
FOUR OUT OF SIX 
STARTUPS COULON T 
MEET DEADLINES 

By Ira Sager 

Salts 011 TlI1dem Computers Inc. 
IOUt1:I nonStop to S312 rru.D.on Ifl 
1982 nom Sit ; rru1bon 1Il19i; on tht 
Stfr.'lgth of a computer tNt f'WlS 
t\ en .... htn ill pan fnls_ Set Iher-In 
Int:~ has 800t 10 S29 8 nWIIon Ul 

1942 ~ S325,UOO tn 19i7. Thow 
nllfn~u h.ne prodded nt'''' compa. 
rues 10 ""or).. doubk·1.IJ'l)e 10 ~Ilheu
O"'il I~·s.afe computtrs 10 mukel, 
And u oId·w rrurucompot~r and 
~~sSftbuht*r
~ IS I "''aY 10 seD Wlf O\lo-n com
puters. w f.auh·lo!rnnt rrwi.tt has 

qwck!) (IfO'~ ''''~''''''' e 

""" bul!··,oI<'>n1 "mu,..,.S,ntu. 
COCTlP'Jtl'r. 
lUSt 10 rJ.I~ lbout rruIbon-tS 
actual" shipping Its C'Omput~fS In 

prod.JCtJOn quanllU~I, With ;6 wuts 

111 vt,' ~:.~ Jf:E'J5El:I'., 

mlhe field. Slntu~ his shipped more 
computtrs than aU fj\-e of ns Ocdgllng 
comptlitor~ A t'll()o}tu.od com· 
pan", To&tranl v~ .. !tms Inc rs not 
scheduled to II'\troduct Iii prodlJCt 
unld 

S26 miIIoon ~e 
S\"N~ Ccmputu 

plan ... 1bt{ve had ill 

~~~~ ~ LQ~m tlthe;; .. "de • ..;' elopment 
SI u months 

~~~~~Boch-«I In-
'-estOf"s. an tmtstor ~I tnJlS
tales II'lto klc.s of buds" By 
prtSStlrnt, S)'Npse had ~ four 
computers. 

So 1M. \('nture capruhts hne 
~n roiIm& .. ,m 1M ~ be
cause of the we of lht tNJ'Ut theJ,e 
comparues art tnttnnc. !TON lntr:r
nauonal. los Altos. cat.. • re
sutch and C'CImuluna finn. esu
mates tM buh-tokrnn $WlUpS 
could be comptung lor • pit« of an 
o\ud computer market ... ·onh S3; 
billion by 1986. Rtghlno .... . buh-tol-
erant computers compete In tM 50-
cafIeod "l.RnuctJOn prOCHSU'I-nw' 
ket. tn .. iIath compulen rtcOrd 
aubne rt~rutlOn5 or binluni tnns· 
actIOnS as UJt\ OC(la Tht I1'W1o.tt 

.,. .. . 

for computers lOki for this purJ)05e 

IS Htlmatt'd 10 ruch an Hbmaled 
$13 bdhon by 1986, up from S400 
milbon last )'ur 

Bul e\entua!ly. U) the enurpre· 
nt'W'"S, aD corn:pottrs wi! be buh tol
ennL "B) 1990 e\,erythmg, ItIClud· 
~ personal comput~rs. \Io'lll h&\'~ 
iOC1'le }e\el cI butt IcWnnce. " A)'S 
Eb Alon, ",-he f~ ToIennt Sys· 
terns. SanJose, CahL. IlJune, 1982, 
.. ,th S9, 5 million from blcken led by 
Adler &: Co, 

,e
QUlred Ul IOITIf' startupS IS they 
Itht fJuh'lo~ranl cornp.arwsj un· 
~rtstlmattd tht SC'Opt and ~\l'1 of 
dion to make 1M product bull tol
enn!.·· U\'S Charlts R)'It, I fonner 
Tantkm IN.fietlnf: 6f'CUtl\"e "'00 
"'as broullht 1Il1a", JanIW}" as presi' 
~t to r~placl' Scocl PlIlt, co
bmdet at three·)eat~ P~I 
Computers. "'M has Itft tht: com· 
pel)' Pw's brOlher Mart. who c0-
founded W COfl"Ipan)". rerrwns II 
\'lCt -pr~nl and Pf'W'CIPIl engl' 
nter. Before R)it ,IOUltd Parallel. 
the firm f~ahz.t'd ItS 0f1ilIliI deSign 
"'oulw)t "art. ~O\lo. after s\Io,tdung 
thr mKTopI'"OCf'ssor II the hun of 
tht S) stem, 1M- compIfl)" hopes to 
IIDp productJOO models duma the 
lim qumer of ]984. 

Aungen SrsltmS Corp.. Fort 
Lee. S J.. lost AII"It mooths bK.Ju$e 
ElS ooguW ~I~~ by \'eteran 
entreprent'ur Manuei Wllttels
c:ame 10 70'1 10 ~ ;abo\'e taree! 
costs.ln ApriJ. 1982. Aun~nbtpn 
rtdt-5:lenan& ns S)'Sttm under M'" 
mana~nt. and s."ucbed 10 M"'tr 
nKToproces~" So"' . the: com· 
pan\ . suD suswnrd b) ItS ongxnal 
ca",ta1 cI S 15 rn&IIoJn. hopes to cnnk 
up Il.s producuon line b) April
about 21 months afttr It btpn reeSe· 
SIIJmli the computer Auneen has 
shIpprd three comput~rs 

M ost lUttessfui ha\~ been 5)1'1· 
apse and Stnt1"l~, two companieS 



" n,h dl, erEenl Slrlllei;les. f~d 
Within w s.amt $Do months. of 1 l 

1M- 1"''0 cornpaJ»ts. tool. opposne 
technical approaches. " 'hiW s},,· 
~focused on de$lgnm~faull l.r· 
~ Into w 1Oft, ... -ve, I com~). 
chen tNt 50mt IfIIlysts sal rna) 
bend! W compul} En tht long run. 
Stratus unpltmtnttd fault t~f' 
Ib the haJl:t,.-ue-b) lne~ adcbni 
man) dupbalt copts 01 hIrd'A"Ut 
COIupOhcnUi In the computer Stn· 
tus aedns lht 'tnte~ ..,t.h ke-tpmg 
it on scMduk_ 1beOlher gur~ ha\e 
taken 1M approach thai W hard· 
"''al e IS e~nsn·e. but ow fethna IS 
that tht rcal upenst IS the 50ft· 
wart," sa,'s Wilham Foster. f~r 
and pres~enl. Alter IU tutbook 
swtup. StratuS taI~ $14 i milbon 
ponte!). then" enl pubb< 

1btre IS stilililt·round \ enturf> 
capital for ComJW1ld touch IS St>. 
QUOIoI. Marlboro, Man .... hach IS 

pWuune to doW' 1000 on Its thud 
round of Iirwlani 01 hom $10 miIbon 
to 512 miDIon. SequoiI plans to begin 
Jl'oductJOn b) Much MeanwtuJt, In 

MJnnt:apobs. former Control Oa~ 
VICe-Pre'Sdtnt Raben Moms IS 

~tun Ilch~ to fund tu.. thr~· 
month-o&d Connttu&n Srstems Inc. 
l'nul he aJnni!CS ha c.apitalwllOr. of 
S24 miIbon. ~ 01 the st\cn other 
'oI.'oWd·bt founders 'A"ilU1Ig In the 
"''1I\iS ... ill pm tum. 

U bull toltrance bKomts I ubtQ
urtous computer feallat, then thtse 
comparuu-as lale and o\erb\XIgel 
as the)' l1e-ml~ t\I\t a leg up on 
~tJuon puucuJarl~ trIU\IICCIOl
puttr maken. Explams PanlIt!', 
Ry\t: '1'he prob&tm Lht TTUI'lICompu
let com~s N\'t IS se.lhng I butt· 
"*nnt s)·stnn nut to lMU other 
~i. 1bt sak-mwl SIrs. 'Hert 
an: our buh-to&erant 'Ylteml. and 
bere IS • compute.r ,. .. t abo seD that 
breaks .... 

EARLY WINTERS 
COMES OF AGE 
TO GROW 40% A YEAR, A 
MAIL·ORDER MARKETER 
MODERNIZES ITS MIX 
ByCC Tate 

Tco )'eMI 'eo. Bill Nac:dal n sJn
iDe on food ,amps and peddl:ng 
t.c.kpKJana tents . t sU~t fairs f or 
iIaIl984, tus Earl) Wl1lttrs LId , 
Suttle • • dzr'«t ~s rnaril tter of 
outdoor eqwpmer11, PfotKts salts of 
$17 miIbon and ahtrtn eatnD'1iS of 
S6OO,OOO To JCbt\ e annual gro¥.1h 
01 4()11 , NICOlaI hiS updated ope:r-,
tions and opened rtail s tOf t'S and IS 

TNs holuil) K UOf'I lend Mlmmnt W Btw PndM:r Bo~1.K1 from ITO 
JiUI (Ill or "WI YOWl FTO Floral Mort Cftdn cuds art Kcrpttd 
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