
NEWS 

1987: The Beginning Of A 
New Era In Data Processing 

The announcement by 
Tandem Computers Inc. 
of their new product 
NonStop SQL (see Infrlr
rruztlOnWEEK, March 23) 
~presents a major ad· 
vance in data processing 
as 8i~nificant as the intro
duction of: 

• Virtual memory into 
computer design. 

• "transistors as basic 
components. 

• Multiprogramming 
as a new type of auxiliary 
storlge. 

Oearly, then, 1 do not 
consider this 10 be "Just 
another routine an
nouncement by a ven' 
dor." I heartily con
gratulate Roberta Hen
derson and her excellent 

By E. F. Codd 

liI<e'r that the Tandem 
leve of performance can 
be achieved without 
modifying other vendors' 
operaung systems also. 

team o( developers for Codd' AJI¥endonMouldprod~vertIonI oI'a """"" . .... _ 
their Significant contri· . 

A dear result of the 
Tandem NonStop SQL 
product announcement 
is that the dual database 
strategy together with 
the false clauns on which 
it is br.sed are tinaUr 
dead. Why should any 
user acquire two DBMS 
products to do the job 
that one (NonStop SQL) 
can do? It shouJd now ~ 
clear to everyone that aU 
the unproved and umn
telligent allegations that 
relational DBMSes were 
unable to provide perfor
mance: as good as nante
btional OBMSes were 
(and are) weak and UNe

bUlions 10 dala pro«ssing. 
The reason lor this enthusiasm is 

that the new Tandem DBMS repre
senlJ a unique combination of rela· 
bOna) database: management; very 
high performance that is Improvable 
even more by addmg more intercon
nected processing units; fault·tolerant 
architecture pioneered by Tandem; 
.upport for distnbuted databil5e$ with 
chstnbubon independence. 

With this combination, nonrela· 
tional DBMSes have finally become 
obsolete! After all, why should any
one now sacrifi~ the many estab
lished advantages of gOtOg relatlonaJ 
for alleged performance advantages of 
nonreLational when these latter ad· 
vantages no longer exist? 

The Dual Database St rateg y 
Mew rears ago, JBM announced Its 

rt.labOnl DBMS products, SQLIDS 
and 082. Since then, IBM has widely 
proclauned its "dual database strate· 
gy," IIwolving the contmued market· 
ing of the old, nonrelational 1MS as 
weD as the new 062. Smce tlus strate
gy was based on the myth that one 
Could not adueve performance with a 
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relational DBMS, both the strategy 
and IMS are now doomed to the col· 
lapse which 1 quieUy predicted many 
years ago. 

A few software-only vendors have 
tried to correct theLl" declining position 
in the DBMS market by rushmg out 
and buymg relational DBMSes devel· 
oped by smaU companies, then modi' 
fying these systems and renammg 
them to look like a part of thar prod
uct l.IOe. Thls approach has caused at 
least one of them to fall mto the dual 
database strategy trap. 

My advice to these vendors is to 
foHow the example of Tandem: In oth· 
er words, invest the time and eCfort of 
your best techrual people in under
standing the relational model and the 
approach to database management 
based on it (several hundred technical 
papers on ttus subject have been pub
lished), then request these people to 
use their own ingenuity in developing 
a high·performance implementation . 

However, a warrung may be appt"O
pnate: To acrueve the very tugh per
fonnance of Tandem's NonStop 5QL, 
Tandem modified theLl" own operatmg 
system, and It now seems highly un-

ceptable excuses by C'er'Ulin vendors 
and certain consultants for not haVU\g 
invested enough people and brillln
power mto solving the problem_ 

Performance 
Our staff was caUed In by Tandem 

to provide a technical audit of the 
performance tests . Tom Sawyer 
checked numerou.s aspects of the test
mg (mcludtng the cabling, the codmg. 
and the tuning) and witnessed the 
performance or NonStop SQL on a 
banlong debit-credit type of workload 
consisting of on-line transaction pro
cessmg eqUJvaJent to that aruing from 
25,(0) temunals of the automatic
bank-teller type . The mstallation ron· 
sisted of 32 interconnected Tandem 
VLX procesS.lJ\g units plus one EXT 
unit plus 80 Tandem disk drives. 

The system showed It could hoandle 
2(8 transacbon.5 per RCOnd WIth 91')'\\ 
of those transactions completed Ul two 
s«onds or less. It rouJd also handle 
more transacbons per serond than 2(8 
with a transaction response tlme of 
three seconds or less. in addibOn. with 
more processing units th.an the 32 Ul 

the test IJ\Stallation, th15 systl"m could 
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demonstrate transaction rates of more 
than 1,(KX) per second with response 
times for each transaction of the same 
order of magnitude as before. 

Although I am not familiar with the 
details of Tandem's arproach to auto
matic optimization 0 the target code 
from the source SQL code, they do 
support both compilation and au~ 
matic recompilation when necessary. 
Moreover, I do not believe they wouJd 
be able to demonstrate such outstand
ing performance unless the optimiz
ation techniques were well conceived 
and weU implemented. 

Fault Tolero nce 
In the middJe of a heavy load of 

transactions, Sawyer of our staff shut 
down the power to one processang 
unit to sunulate a failure . The remain
der of the system conbnued 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
caUy-including succesaful re-execu
lion of those transactions adversely 
affected by the unit that was tumed 
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 lelottonol Mo del 
Neither NonStop SQL nor 18M's 

oB2 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 . 

nus concept IS an Important step 
on the way to reftrenblll integnty. 
although an important extra step 
(among other thtngs not yet support
ed) is the foreign key concept. In the 
future, both of these concepts must be 
supported, not only for referential in
tegrity, but also to implement a sys
tematic approach to view updat.abWty 
as required by the rtlational model. 

The extent of support for the rela
tional model is enough for the prod
uct to qualify today IS • genuane (but 
not fuUy) reCational d.ltabase manage
ment system. T.andem can extend the 
NonStop SQL DBMS an future re
leases to become fuUy relational Wlth
out upsetting their customers' invest-

NEWS 
ment in application programming and 
in training of end users at terminals. 
Although Tandem has not yet de
dared their intention to make such 
extensions of NonStop SQL, I 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 presenUy available Tan
dem hardware (specifically the pro
cessing units of all sizes) whether 
small, medium, or large in scale. 

ating in paraUel (that is. concurrently 
with respect to eac.h 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 staldng 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 (10 
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 uncorTeCtl
ble technical or theoretical elTOr, no 

i one has yet managed to do tlus (and 

ment at aU. A few support retrieval of 
data from distnbuted databases, but 
do not support remotely requested tn
sertlons, updates. and deletions. Tan
dem supports aU four km<b of activi
ties: retrieval. insertton, update. and 
deletion Wlth • CE'rtalO degree of diS
tribution independence. 

In p41ft. Tandem', leadership In 

this area is due to the fact that Its 
NonStop architecture requi.res treat
ing data that IS stored entirely locally 
in a single database as if that data
base were distributed . This architec
ture represents a more Significant 
departure from the classic von Neu
mann architecture than merely sup
portmg concurrent access to dlltll in 
auxiliary storage . It is II departure LR 

which many full-scale processmg 
units are Interconnected and are oper-

my fint publication in this area was in 
August 1969). 

A common remark among data 
processing professionals w .. : " One 
never gets fired for selecting IBM 
machines." A more appropriate "y
ing for today is: "H'e who fads to 
ronsiderTandem systems ••• candi
date IS bound to be rtred." Inoden
tally, I don' t own any Tandem s tock. 
but if I were not a vendor-lnde~n
dent consultant I would certamly do 
so. 

Congratulations to Tandem (or 
thIS major advance, for taylng to res t 
the incorrect allegahons that reI.· 
tional oBMSes cannot perform well. 
and for disprovtng sundar .. U g.
hons that distnbuted versions of ~ 
lational DBMSes annot perform 
well. It has been a rewarellng ex~n
ence to m~t the tHm that devel
oped Tandem's NonStop SQl-. peo-
pte who are Willing to conSider Ide .. 
on theu menlS lr\Ste.d o( being 
slaves to dogm .. . 

-E.F. Codd i$ prrsldrnt of tlte Re-
,~tion~l ln$titut~, ~ nonprofit com • 
pJny bued in s.l't lou, ulll.# tJut 
$p«i~lize. in rduciltil't6 the busin 
world on d~t1bue m~rug~enl, 
;$ aIM) chid scientist of Codd • 
Consulting Group; which 
TMtdem Compute" Inc. 
many vendor dien, • . 
lengthy UrHr~' IBM, Codd 
ori&in.tor of UU~ ~/.t;oruJ 
model. 
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Subj. Japan Technology and Industry Report No 
(Focu. on Industry Overview, OlTP "'arket, Tand •• '. Pr ••• nce) 

I plan to publish .. quarterly report -Japan TechnOlogy and 
Industry Report-, starting Q3 FY'87 The -report- is lntended to b. an 
in-depth study co.pared to .. -newsletter- (Pr.Yio~.ly. 1 ~.v. 
started ... onthly newsletter -Japan Electronic and Industry 
Newsletter-, which is .. straight translation of artlcl •• app.ared 10 
the Japan ••• industry pr ••• , with .Y occ •• ional co ••• nts ) 

I thought 1t would be .. good id •• 
report of T.nd •• •• busin ••• environ •• nt 
1.sue forcu ••• on the (ollowlng are •• 

to st.rt 
in Japan 

- Ov.rview of Co.puter I~du.try in Japan 

this •• rl •• with .. 
Ther.fore . the first 

- OLTP "arket .nd "3rd 'en On-L1ne Syst •• " 
Tande.'. Pre •• nce in Japan 

In addition to industry infor.ation. I intend to cover technical 
are ••• uch a. j01nt efforts of Japane.e govern.ent, acad •• '., and 
•• nuf.cturer. in fault-tolerant .y.t ••• , R , 0 .ffort. 1n advanced 
software techniqu •• , .dvanced .lectronic device., superconductive 
devic •• , etc, in fut'-'re reports 

I would appreciate your fe.dback a. to ar ••• of your lnty.re.ts, 
.nd n •••• who should b. added to or deleted fro. the distribution 
11st. 
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J 



I OVERVIE~ OF COMPUTER INDUSTRY IN JAPAN 

J.p.ne.e corpor.tions .uffered fro. deterior.ting bu.ine •• in 
1986 under the high yen .itu.tion, but they •••• n.v.r sllck.n.d th'lr 
co.puter inv •• t~.nt This 1 •• good n.ws for co.puter co.p.nle. 

Ov,r.ll M.rket 51'e 

Accordlng to st.ti.tic. (I .urv.y conducted by the Minl.try of 
Int.rn.t10n.1 Tr.d •• nd Indu.try), .hlp •• nt of co.put.r .y.t ••• to 
J.p.n ••• cu.to.er. fdo ••• tic •• 1 •• ) .how. ste.dy growth. 13X p • • in 
t.r •• of .a1 •• v.lu. in the p •• t 10 y •• r. 

The .ur.vy cl ••• 1fi.s co.put.r .y.t ••• in 1er •• of price r.ng •• 
1.rg ••• edlu., ••• 11 and .up.r ••• 11 .y.te •• 

L.rge Sy.t e. (LS) " tSO.OOO.OOO Yon 0-1,186.000 U5D) 

"edlu. Sy.te.fKSJ I' 40.000.000 Yon O· 286.000 USC) 
S •• ll Sy.t •• (55) I' 10,000,000 Von o· 7(.000 USC) 
Sup.r 8 •• 11 (555) ( 10.000.000 Von ( ( 71,000 USC) 
Sy.1e. 

Although the ,urv,y do •• not indic.t. rel.tlon.hip. b.tw •• n th1. 
cla •• ifle.tion and convention.l cat.gory. 1 . e •• infr ••• , .ln1 .nd 
peCor .(cro). I think lt could b. interpret.d •• follow. ' 

L.roe -- ".lnfra.e 
M.diu. -- Lower el ••• of •• 1nfr •••• ,up.r-einl, .inl 
S •• ll Lower cl ••• of alnl, -offlce coaputer-
Super ••• 11 -- Lower el ••• of office co.puter, PC 

For Tande., wt .10ht be lntere.ted ln Llroe .nd aedlu •• y.t •• 
c.tegori •• only f •• e "Offic. Co.put.r H,rk.t- below) Th.rfor •• in 
the followlng table •• -Sub-Totll- colu.n 1. cre.t.d to .how .ub-tot.l 
figure. for LS .nd MS 

In T.ble 1 1 ( ••• neMt P.O". the .ntire coaput.r inv •• t •• nt 
in Jap.n 1 •• hown It 1 •• bout 7.637 b11lion Y.n (55 billion USC) 

In T.bl. 1.2 ( ••• n.xt 2nd p.g.'. the co.put.r lnv •• t •• nt 
in one y •• r (for the y •• r of fi.e.l '85 (Apr '85-H'r '86) i. shown 
It eln be ••• n thlt 1,802 b11110n Y.n (13 btllion USD) , 

• 



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

T.bl. 1 J Tot,l Inlt411'4 B." In J.p.n 

(Cu •• ul.tiv. nu.b.r of in.t.ll.d .y.tt •• and th.tr vflu.,) 

Sup.r 

LtrQ' "",dlu. SUb 5 •• 11 5 •• 11 
Sy.t.". SYlt ••• Totti SV at •• , SYltl" 

No of In.tAII.d 5.356 16.~O6 21 ,762 54.77' 161,607 

Sy.t ••• 

Sharf 2 2 6 7 8 . 9 22 • 68 7 

Growth Rat. 1 0 6 6 2 9 8 11 2 45 0 

V.lut of In.tall.d 4,291,528 1,616.553 5 908 081 986.79< 141,586 " Yon 
S)'.t ••• 30,654 It. 547 42,201 7,0049 5.297 " USD 

Sharf 56 2 2' 2 77 4 12 , 9 7 

Growth Rat. 14 8 10 2 13 S 11 0 24 0 

Av.r·9· Prlc. 801 ., 271 18 • • " Von 
5 7 0 7 I 9 0 13 0 OJ " uSD 



r,bl. lZ In.t.l1td SI.t,., In Fl'SS In Jlp.n 

Hu.b.r of In.t,ll.d 
Sy.t ••• 

(;rowth Rat. 

Valu. of N.w 
Sy.t •• s 

Sharf 

Value of Add-on 
Equip •• nt 

Shar. 

I;rowth "at. 

Sharf 

Larg. 
Sy.tl •• 

866 

1 . 8 

731,662 
5 , 226 

56 0 

~5 . 7 

8~5 
5 . 7 

78 3 

1.120.372. 
8 . 003 

6~ 1 

t1.dlu. 
Sy.tl •• 

2 . 450 

3 , 

-1 . 6 

Sub 
Total 

J.316 

5 3 

-0 8 

Sy.t , •• SYIl I.' 

6.6" 53.041 

10 . 6 

~ 0 9. ~ 

291,149 1,022:.811 134.161 148.'0' M '.n 
2.080 7.306 962 1 .06~ M USD 

~~ 3 783 10 3 11 ~ 

120 2:15 63 -413 

1" 308 5 20 2: 8 " '.n 
0 . 7 1 9 0 13 0.03 " USD 

86,540 415,250 17.158 3,530" Y.n 
618 3.395 127 25 " USD 

11 . 4 95 . 7 3 6 ° 7 

371.689 1.4'&.061 
2.698 10.700 

20 . 9 83 0 

152,52.5 152..431 " r.n 
1.089 1,089" USD 

8 5 8 5 

Souret "ITI' •• tati.tic. CA. of March 1986) 

6 



Jov.,ta.nt Tr,nd, 

Sank. and •• curiti •• co.pani •• Ar. now pu.hing ah •• d so-call.d 
-Third '.n.ration On-Lin' Syst.a,- (,e ••• ction II) L.Ading 
co •• ecial b.nk. ar •• xpect.d to lnv.'t an A¥.r.g. of 70 to 80 billion, 
y.n (500" to 570" dollAr.) .ach on co.puter. this y.ar (R.f.r to the 
•••• author', new,l.tt.ri JEIN No 2 ",y I.,u. -Daiich! Kanoyo B.nk 
Int.grat •• Fujitsu, IB" and Hit.chi-) 

~ith flnancial lib.raliz.tion .nd d.r'ouIAtin. J.pan ••• b.nk, 
fact tough co_p.tition fro. for.ion b.nk. and •• curiti •• cOMp.ni'" 
.nd th.y c.n not .fford to r.l.x co.put.r inv •• t •• nt. 

The •••• i. true for a.nuf.cturino coap.ni •••• inc. it i. ~lt.1 
for •• nuf.ctur.r. to lnv •• t in COMput.r •• 0 •• to r.tion.liz' 
production proc •••••• nd .tr.noth.n R , D .ctiviti •• . 

Th.r • • r • •• v.n .aJor pl.y.r. in the •• infr •••• ark.t in J.p.n 
19". FUJit.u, Hit.chi, NEe, Univ.c. Burrough •• nd NCR Thi ••• rk.t i. 
'0 hiOhly coap.titlv. th.t IBH i. coap.ll.d to b. cont.nt with 1 ••• 
th.n lOX of the v.lu. of the M.rk.t 1n J.p." 

Adding to this .itu.t10n, ~it.ubl.hl i. r.port.dly 001no to .nt.r 
tht ••• rk.t this y.ar (R.f.r to JEIN Jun. I •• u. No 1 -Hit.ubi.hi 
Chall.no •• ",infr ••• H.rk.t Ag.in) Th. driving fore. for "it.ubishl 
to .nt.r this •• rk.t 1. e.pl.in.d by • r.pidly ch.nolng ,1tu.tion of 
the indu.try now in progr •••• 1. • -r •• tructurlng· of t~. COMput.r 
indu.try. 

One. To.hiba w1thdr.w fro. the •• infr ••••• rk.t 9 y •• r •• go 
How.v.r To.hib. l' .ctiv.ly working on .tre •• lintng it •• up.raini ~nd 
•• diu. co.puter product •• nd str.nvt1ng it •• al., force It i ••• id 
th~t To.hib. i, now ~ppro.chlng to IBH J.p.n for pO •• ibl •• lli.nc, 

Th. -.lli.nc.- of co.puter •• nuf.ctur.r. ar. for •• d glob.l b •• l • 
• 1.0. B.twe.n NEe .nd Hon.yw.ll-Bull, betw •• n Hit.chi .nd Unl.y. for 
future hlgh .nd •• 1nfr ••• 

On the other hand, Burrough •• nd Univ.c Jap.n are 001ng to b • 
•• rQ.d in the n.ar future in J.pan a. w.ll ~h.n that h.ppen •• 
"it.ubi.hi will b. turn.d to the lowe.t r.nked co.put.r co.pany in 
Japan 

According to a surv.y of Nikk.l Indu.trial N.w.p.p.r ln 1'86, 
.ark.t sh.re of •• infr ••• co.put.r •• k.r. In J.p.n is like b.low The 
,urvey i. ba •• d on the coap.ni •• li.t.d tn th. First Section of the 
Tokyo Stock Exch.nge 

7 



r,bl, 1 .3 ".infr.a, M.rk.t Shu', 

18~ 26 6X 
FuJ Hsu 2~ 8X 
Hit.chi 21 3X 
NEC " SY. 
Unlv.c 6 ~X 

Burroughs 3 ~X 

NCR 3 . , X 
Oth.rs 2 9. 

Brl.r Maltory 

In th. '910s, the "lnistrv of Int.rn.tlon.l Tr.d •• nd Industry 
took the l.ad ln reorganlzing the six •• lfr ••• co.put.r co.p.ni.s, 
Fujitsu, I·ht.chl, NEe, Toshib., Ok! .nd t11tsubuhl, into thr •• groups 

L.t.r, Toshib •• nd Ok! withdr.w fro. the •• infr ••••• rk.t 
.Ut.Ubl.hi , too, pr.ctlc.lly di •• pp •• r.d fro. 1t But Fujit.u. Hit.chi 
.nd NEe r ••• ln.d 

Th ••• thr •• coap.nl.s not only .urviv.d but str.ngth.n.d th.le 
cap.clty to • point wh.r. th.y w.e •• bl. to product .'lnfr ••• 
coaput.r. co.p.rabl, in p.rfor •• nc. to 18" •• chin •• 

Th.y locr •••• d th.lr •• rk.t sh.r •• tn th. do •• sttc •• rk.t, 
eomp.ting succ ••• fully with t8", Un1vac end othlr alr •• dy •• t.bll.h,d 
co.p.ni •• 

How,vlr, • gradu'l Chang. i. gOing on, with for.ign co.put.r 
co.panl.s .ount1ng • vigorous prie.-cutting off.n.lv., t.king 
.dv.nt.g. of the the abolitIon of the iaport t.x on co.put.r. in 
J.nu.ry 1986 .nd the .t.,p .ppr.ci.tlon of Y,n 

18", whoa ••• rk.t .h.r. h •• b •• n .rod.d by doa •• tlc co.put.r 
co.pani •• , i •• ff.etlv.ly c.rrylng out • roll-blc~ op.rltlon A. a.ny 
u •• r. of 18" .Ichin ••• r. b.nking institution •• nd l.rg. corpor.tion., 
[8K h •• an .dO' ov.r Japan ••• co.put.r co.p.ni •• 1n th • • r •• of l.rg. 
c.plcity co.put.rs 

18" hi ••• t.blish.d • str.t'QiC •• rk.tlng b,e. In Tokyo cill.d 
the AlP' CAsi./Pettic 'roup) to cov.r It ••• rk.ting op.r.tion. in the 
P.cific r.gion . St.ff.d by • l.rge nu.b.r of exp.triot., IB" 1. 
conductlng .ctlv ••• 1 •• c.mp.lgn. In the Jap.n ••••• rket 
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A .aJor chang. 1. s.en In Fujitsu and Hitachi which had be.n 
.ainly responsible for reducing ISM's .arket ~har. in Japan With the 
baCking of "ITI, the Japanese govern.ent, the two co.panie. developed 
the "-.er1 •• of IB"-co.patibl •• achine. and achiev.d a high growth on 
their ba.is Indications ar., however, that the two co.pani •• are 
changlng their business strat.gy to ~eer a~ay fro. co.patibllity with 
IS" product lIn •• 

Th. r.a.on is the U S . copyright Act, which reOlrd. co.puter 
.oftware a. copyrioht prop.rty and .ak •• it ill.oal for oth.r 
co.pante. to copy the 18K op.r.tlng .y.te. (aS) without per_iesion 
Th. Act ha. plac.d a •• Jor obstacle in the way of developing 
IBK~co.patibl ••• infra •• 

Tht. wa. highlight.ned by an indu.trial •• plonage .candal. w~lc~ 
occurr.d in 1982. E.ployee. of Hltachi and Kit.ubi.hi and th.ir ag.nt. 
were arr.,ted by FBI fo~ alleOedly .t •• ling .ecret IB" t.chnical 
docu •• nt. 

Th. following y.ar. Hit.chi concluded a .ecr.t .gr •••• nt with 18" 
on .oftwar. Hitachi wa. co.pelled to do '0 .•• Fujlt.U. following the 
•••• IBK-co_patibllity lin., h.d concluded •• i.ila~ .or •••• nt with 
19" 

Under the .gr •••• nt. Fujit.u r.cogniz.d IB"'. copy right In It • 
• oftware and agreed to develop it. own .oftwar. in future under 
certain re.trlction. pl.ced by 18" 

Later, Hitachi re~l •• d this reconCiliatiOn .or •••• nt and i. 
building up fri.ndly relations With IBK, wher.a. FUJit.u i. now in 
di.put. wlth IB". which charg •• the Japan ••• co_puter .anu'actur.rs 
with copylnQ • ba.lc op.ratlnQ .yat •• b.yond what wa. sp.clfied 1~ th • 
• gr •••• nt (Se •• 1.0 JEIN No.2 and 3, LE'AL .ectlon) Thus, t~. 
rel.tions, which the two co_panies ~a~. with IB", differ wid.ly 

R.gardl ••• of the •• r.l.tionshlp., the rate of IS"-co.patlbl. 
coeput.r co_pant •• in Japan is in tn_ hand. of IBM In the •• 
sltuation •• Fujit.u and Hitachi turned to are •• oth.r tMan tho.e 
cov.r.d by IBM. and b.oan conc.ntr.ting on aup.r co_put.r •• AI 
~artificial int.lligenc.), p_rsonal co.pu~era and co •• unlcation 
networks 

Aa for op.rating sy.te •• th.y .r. aoylng to .dopt UNIX, d.~eloped 
by AT'T Howev.r, it i. not only a long way to go but nobody knows if 
that i. tne right solution to the probl •• Japane •• co.puter co.panle. 
ar. trying to .ol~. 

9 



Ptr,on.l COlput,r Mtrk«t 

In the Japan ••• a~rk.t, p.r.nal coaput.r bu.ln ••• 1. GrowinG luch 
fa.t.r th.n oth.r •• Ol.nt of coaput.r lndu.tri.. P.rson.) cOlput,r • 
• ad. th.ir d.but in 1979, an NEC'. S-bit ,achin. dubb.d PC-S001, and 
the lark.t doubl.d .v.ry y.ar until it r.ach.d 1 2 ,illion unit. in 
1985 . 

Th. do.lnant •• nufactur.r of the Japan ••• p.r.onal coaput.r 
.ark.t i. NEC, which .ccount. for 60X of the .ark.t in t.r •• of unit •. 
About SOX of th. p.rsonal coaput.r •• lod by PC r.tail.r. and oth.r 
.hop. 1n Japan .r. ar ••• ti •• t.d to b. NEC .achin •• 

FuJit.U, 18" Jtp.n .nd oth.r •• nufactur.r. have trI.d in vatn to 
boo.t th.ir .h.r. of this .ark.t Th. cult of NEC i. v.ry .tron9. Th. 
r.a.on for NEC'. unchall.ng,d po.ition 1. the rlchn ••• of It •• oftwar • 
•••• t • . For .x •• pl., th.r. ar. a total of ~,200 .oftwar. tit 1 •• for 
the 10.t popular PC9800 •• ri •• . NEC' •• oftwar ••••• t. have doubl.d 
.v.ry y •• r untl1 it now .nJoy. an unriv.l.d PO'ltlon in the .ark.t. 

QffS,. COIQYItr M,rk,t 

Along w1th the •• 1nfr.a. and p.r.onll coaput'r" the J.pan ••• 
co.put.r aark.t hi. I third cat.gory, offic. coaput.r. Th.y 
corr •• pond. roughly to the •• al1 bu.in ••• co.put.r. of the US, but 
ar. op.rat.d in the J.p.n ••• langu.g. 

Not. ALL the op.rator ••••• ; ••• nd ALL th •• cr •• n. ar. ar. In 
Japan ••• A. f.r I. nation.l l.nguag •• upport i. conc.rn.d. 
this clt •• of coaput.r. ar. the .o.t advanc.d on •• ln Jlpln 
Thl' i. an •••• nti.l consid.rltion wh.n w. thlnk about LXN 
•• rk.tin; .trat.oy for Japan For -tran.actl0n capturlno 
•• chin.- op.r.t.d by .nd-us.r., nit lanai l.nou.oe support 
capabl1itv would b •• Indatory 

In the past ••• infrl.e co.puter. did not u., the Jap.n.s. 
1.ngulO" .nd required sp.cl.l op.rltor. who can under.tand 
Enol1.h-li~. op.rator ••••• 0 •• eT.nd.a 1 •• till at this sta;., or I 
.hould •• y f.r b.hind other for.l0n co.put.r co.plnle. ln Japan 
How.v.r. w. ar. trying to c.tch the w.ve by PCLINK Japan ••• v.rSlon 
C ••• JEIN No . 2. Hay 1 •• u.) 

Tod.y offic. co.put.ra ar •• 0 ••• 11, and th.y can be 1nstall.d 
ev.n in the .o.t cr •• ped Jlpan ••• office. Tht. type of •• chlne 
.howed In explo.lv. orowth toward the .nd of 1910. In this .ark.t, 
Fuj1t.u and NEC .re coapettn; for top PO'ltlon, Ind to;eth.r th ••• two 
hold. n •• rly SOX .h.re of the •• rk.t 

Accord1no to •• urvey of Nikk.i Industrtal N.w.paper 1n 1986, 
.arket ahar. of offic. coaput.r 11~.r. in Japan i. like b.low. The 
survey 1s bl •• d on the coaptni •• list.d in the Flr.t Section of the 
TOkyo Stock Exchang. 
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Table 1.~ Off tee CoeDU1.r Market Sh.r, 

FuJU.u 
NEe 
IBM Japan 
Toshiba 
Hitachi 
Univac Japan 
"Usublshl 
Rlcoh 
Others 

30 3;( 

25 2 
15 3 

7 6 
5 5 
2 5 
2 . 3 
2 . 1 
9 2 

18" Japan 1 •• aktng d •• parlt •• fforts to reoatn lts lost .arket , 
but it .till lag. far b.hind th ••• two Japan ••• co.pani •• 

1 1 



II OLTP ~~RKET AND "THIRD 'ENERATION ON-LINE SYSTE~" 

BUlint •• Environ •• nt in Fin,",1.l Indu.try 

Th. coaput.rlz.tion in riDanei,1 in.tltution. in J.p.n ar. 
ch.n01Dg rapldly 1n f.c. of tn. d.r.gul.tlon .nd lib.r.Itt,tlon of 
financi.l bU.lD •••• clo •• r til with int.rnation.l .ark.t. and 
.dvanc ••• nt of t.chnologl •• . 

In addition to .ueh tr,dition.l •• nu. II various d.po.it 
.ccount. , lo.n, and .onty tran.f.r/.xchano., n.w typ. of •• nu • • r • 
••• rgl"g in J.pan al w.ll. For •••• pl., flo.nei.l co •• odtti •• which 
ar. liok.d to varying lot.r •• t rat., or ·frtt- (froa r.gulation of) 
lnt.r •• t rat •• which ar. up to individual In.tltution 

Futh.r.or., bu.in •• , .ltu.tion. In ov.r ••••• ark.f, wh.r, 
J.p.n ••• flo,ncl.1 in.titution. or local .ubsidtari •• do .uch wider 
variety of busnie •• than that In Japan, constantly afflct do •• stic 
.ark.t by introducing new type of financtal co •• odtti.s 

Cyrr.nt Stlt. of COIRyt.r11.tSon 

Th. us. of coeput.rs arl Changing and co.putlr syst ••• Irl 
gltting bigg.r .nd aor. coapll. r.fl.cting r.latlY. cost r.duction of 
hardware with aor. fnctionalitt •• . 

Th. curr.nt .t.te t. d.scrib.d tn a phr ••• -Froe In-door b.nk1ng 
to Out-door banking- •• ,nlng that the co.put.r n.twork 1. not clos.d 
Within the bank but 1 ••• t.nd.d to outsld. corporations and 
indlYlduals 

Total 1nstallatlon ba •• of g.n.ral purpos. coeput.rs 1n th. 
b.nklng 1ndu.try 1n Japan a.ount. to 7,96~ units, and 943 billIon V.n 
(6 7 billion USn) . Uh.r •••••• curiti •• Industry 131 billion V.n (9~1" 
USD), and 1nsuranct industry 192 billion 400 Ytn (1,372" USn) 

lh. Third ',n.r,tlon On-Lln. SYlt.! 

Th. history of co.put.ri%ltlon tn financtal industry 1n Japan i. 
d.scrib.d as follow • • 

Pr.-history 
l.t P.riod(1959-) . 
2nd P.rlod(1965-) 
Jrd P.rlod(197~-) · 
4th P.riod(1985-) 

Punch.d C.rd Sy.tt.s 
Off-Line Sy.te •• 
1st ~.n.r.tlon of On-Lin' Syst ••• 
2nd '.n.ratlon of On-LIn. Syste.s 
led 'tntratlon of On-Lint Syste •• 

,z 



Th. third g.n.r~tion on-line syste •• are char~cterlz.d by 
following f •• tur •• 

- Total on-line proce.sing of all accounts, not only traditton~l 
deposit, loan, .xchang. (do •• stic and for.ign), but .1.0 a 
balanc. sh •• t and a profit' 10 •• stat ••• nt, all proc •••••• r. 
done on-1ina 

_ Enhanced tot.l infor •• tton syst ••• ; cu.to •• r tnfor.ation, 
.tati.tic. infor.ation by br.nch offlC •• , etc, .upporting 
dat-to-day bu.in ••••• 11 Icce •• ible fro. ter.lnal. on-line 

Bond related bustne.s, bond de.ltng. tr.dtng over the counter, 
etc. on-l in. 

- Enhanced totl1 int.rnationll co •• unicltion. n.twork. on-line 
op.ratton of ov.r •••• br.nch offic •• , da.ling of foraign 
curr.nci •• ; foreign .xchano. co •• unic.tions wlth ov.r •••• 
banks; ••••• 0. co •• unic.tlons 

N.w .yst ••• for branch offic. op.ratton., low-co.t oanarat 
purpo •• t.r.lnals, auto •• tad docu •• nt proc ••• lng. paper-I ••• , 
electronic filino, IC card., portable ter.inal •• etc 

QR.r.tlonal Productlyity 1.prov,.tnt 

Total nu.bar of a.ploy ••• of top 12 banks 1n Japan (axcludlng 
aank of Tokyo) a. of 12/31/86 w •• 150,$40 persons. about 15,000 
parson. <about lOX' down in th~ •• y.ar. bafore that On the oth.r 
hand, total yolu.a of work i ••• ti.ated to b. incr •••• d by )0% at 
1e •• t 

In tha futur., productiVity i.prov ••• nt will b. achiav.d furth.r 
by introducing y.rIOU ••••• ur •• 11k •. 

- l.prov.d •• 1 •• function .t the window by t.llers 
- l.proyed .nd/or ~uto •• t.d ca.h dispo.ltlon. chop •• tchlng. 

and i.su.nc. of p ••• book. 
robotic. In br.nch office • 
• p •• ding up by u~lno .nhanc.d 10w-count.r-t.reln~1 

- .p.ca efflci.ncy by el1.1n.tlng h.rd-copy 
di.trtbuting back-offlc. proc.ssing to -r.Qlon~l centers-
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Eoh.n, ••• nt of P.el.10n Support Sy.t •• 

Th. d.ci.lon .upport .y.t ••• (OSS) In financlal .nviron_.nt have 
b •• n ba •• d on the traditional .anao •• ent .ci.nc. t.chniqu ••. How.v.r, 
OSS wl11 b •• nhanc.d gr.at.ly by lntroducino the .xp.rt .y.t •• 
t.chniqu •• 

Curr.ntly, followino .xp.rt .y.t ••• ha¥. b •• n d.v.lop.d and u •• d 
1n the fin.ncial .nV1ron •• nt 

- Ca.h .anao ••• nt 
- Stock buy r.co ••• nd.tion 
- Tax consult.tion 
- T.l •••••• 0. nor •• lizetion 
- C •• h/tra¥.ll.r'. ch.ck purcha.ino 
- F.ult diaono.i. of on-11n' .y.t •• 
- Scr •• nino and .valuation of ••• b.r.hlp 

Enb.nc,d tYIlo"e Stevi, •• 

Varlou. type of n.w cu.to •• r •• rvlc •• have b •• n .tudt.d, 
.xp.rl •• otd, or OOlng to b. off.r.d in the n.ar future 

- AT" n.twork •• ono the .nttr. fln.clal in.titution. 
- Ext.nd.d fir. b.nkino 
- "ulti-bank r.port. by ca.h .anao ••• nt c.nt.r 

Store .uto.atlon and ho ••• hopping by POS/bank .y.t •• 
- I.prov.d •• rvic •• and •• curity u.ing Ie card. and las.r card. 
- Enhanc.d financial consultation and •••• t .anag ••• nt 

In the pa.t f.w y.ar., application of Ie card. have ~.n .tudi.d 
in .any f1nancial in.titution. alr •• dy on a pilot prol.ct ba.i. Th.y 
ar •• hown in tabl. 2 . 1. 



Tfbl, e. 1 Piolot Prq,.ct, 'qr Ie C,rds 

Typ. N ••• 0' B.nk. 
of Involv.d 1n 
Applie.tiqn th! Pro!l,t 

C.shl •• s Shopp!no -~ltsul 

Fir. 8.nk1ng 

-Su.ito.o.Kyow •. Tok.l. 
Toeln 

-Sanw •. Ik.d. 

-DAlW' 
-Fuji 
-TA1yokob. 
-Hit.ubi.hi. 
"itsubishi Tru.t 

-Kokk.ido T.kushoku 
-N.nto 
-Suelto.o,Kyow. 
-D.iichi K.noyo. 
T.iyo Kob •• S.lt •••. 
yokoh •••• Hokuriku 
Tokyo,J.p.n Long 
T.re Cr.dit,Kyow. 

-Mitsui 
-SuruQ' 
-Hitsul,Yokoh ••• , 
Mitsui Trust,J,pAn 
Long fer. Cr.dit, 
D.lichi )C..noyo, 
Fuji,"ltSublshi, 
S.nwA,6u.itoeo, 
T.iyo Kob •• "itsubi.hl 
Tru.t,Yasuda Trust, 
Toyo Trust.Su.ito.o 
Trust,Surug •• J.p.n 
Industri.I,Tokyo 
Mutu.l.Yokoh •• A Cr.dlt, 
Yokosuk. Cr.dit. 
Co ••• rci.l/Industrl.l 
C,ntr.l 

-D.ilchl K.noyo, 
FUJl 

-Toyo Tru.t 

-rtU.ul 
-D.liehl lC.ngyo 
-FuJI 
-TokAI 

-Tok.l 
-Kyow. 

No or 
Custo •• r. 
[nyolytd 

100 
500 
1600 
500 
700 
200 
500 
500 
3.000 

200 
500 
2.100 
1 .200 

30 
200 
~oo 

3.000 

100 
350 

'3 corp •. 
I corp 
7 copr. 
5 corps 

500 
1 00 

P,rlod 
of 
Prol.es 

2185 7/85 
5/85-
~/86-

10/85-10/87 
11186-10187 
10/85-11/86 
11185-12187 
11/86-1/88 
2/86-U88 

2/86-
1186-3/87 
5/86-
6/86-5/88 

6/86-3/87 
8/86-8/88 
11/86 9/87 

2187-2188 

12/8~-4/8S 
8/85 

12/84-7/85 
8185-1186 
9185-3/86 
1186-1187 

'3/86-
8/86 
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n,rk,t 5ilt for T,nd,. 

Th •• iz' of aark.t for land •• , i ., OLTP and "'.5ag1ng. 1s not 
r.adlly ,vailabl. fro. any sourc. A •• thodology us.d h.r. is to apply 
lnfor.ation availabl. fro. JIPDEC (Japan Infor.ation Pro.otion and 
DEv.lopa.nt Corpor.tion) to the "ITI's st.ti.tlcs shown ln •• ction I 

According to a ·Uhit. p.p.r on Infor.ation Industry 1,87· 
(Jap.n •••• dition) publl.h.d by JIPDEC in "arch 1987. 76 9 p.rc.nt of 
UI.r., who an.w.r.d to the .urv.y. ar. running OlIP as of S.pt •• b.r 
1986 •• nd 3~ p.rc.nt of us.rs .r. running ••••• 0 •• xchano· 
application, which I r.f.r. to •• ·" •••• glnO· Not. that both 
c.t.gori •• ar. incluliv'. 

Th. r.a.on why 1 u •• two cat.gori •• i. that Tand •• is not 
n.c •••• rily sold 1n OLIP 1n Jap.n Major c.t.gory of rand •• u •• r b.l. 
ln Japan i, lo-call.d ·VAN·. No.ura. Int.c. Kyodo VAN. Tokai ea •• 
To.hiba, to na ••• f.w all application. ar. ·YAN-, (S •••• ctlon 111 
Ihi. fact n •• ds to b. con.id.r.d In ord.r to provld. full OlTP 
capabality. full national lanouao •• upport 1n OlTP .nviron •• nt 
'Ip,cially in databas. and t.r.inal ar.a. ar. n •• d.d, and rand,. 1. 
y.t to provide 

Th.r.for •• ark.t .iz. Ihown a. ca •• 2 (" •••• olno' in Tabl. 2 2 i • 
• or. appropriate for Tand •• und.r curr.nt product .itu.tion 

Total R.v.nu. in 1985 
(LS «nd MS) 

• 1,"98.061 ,.. T.n 
10.700 H USD 

Annual R.v.nu, erowth R.t •• 13 % 
(Actual in pa.t 5 y.ar.J 

P.rc.ntao. of OlTP • 75 X 
(Ca.. 1) 

P.rc.ntao. of " •••• Olng 
(Ca.' 2) 

• 3" X 
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T.bl. e.g ".rll,l 51,. for T'Dd,. 

e ••• 1 Ct •• ~ 
(75X) (34X) 

!.Ill OLTP M ••• ,aing 

1985 1,123.546" Yon 509,340" Yon 
8.025" USD 3.63811 USD 

1186 1,2:69.6061'1 Yon 515 . 554" Yon 
1.06811 USD 4.1101 USD 

1187 1.434,654" Yon 650 )7611 Yon 
10.24811 USD 4 , 645H USD 

)188 1,621,1591'1 Yon 734 , 9£5" Yon 
11 , 580" USD 5.249M USD 

1'8' 1,831,'10" Yon 830.46511 Yon 
13.08511 USD 5,93211 USD 

1990 2,070.058" Yon 938 . 4251'1 Yon 
14.78611 USD 6 . 70311 USD 
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III TANDE"'S PRESENCE IN JAPAN 

Brl.' Hi.lory 

[1979] TAnd •• Co.put.r. JApan wa ••• tAb1.ih.d back ln April 1919 to 
provld. 'V.t •• • upport •• rvic •• to a .u1ti-national account, 1 • 

First Natlonal Bank of Chicago Tokyo offic. 

[1'19-1982] Th. flr.t 'V.t •• lold in Japan wa. a 6 CPU NonStop I for a 
ho.pital in N.goy., cAII.d Fujit. ;.ku.n, c.ntr.l p.rt of J.p.n n •• r 
Toyot. Hotor', Toyota city It wa. ,.id to b. th. world l.rg •• t HUMPS 

A f.w of NonStop .y.t ••• with MUMPS .pplication. w.r •• old to 
.noth.r hO'Plt.1 .nd ph.r.ac.utic.l coapani •• through our ·OEM,-, .uch 
•• Su.1toao El.ctric, .nd "It,u{ Engin •• ring .nd Shipbuilding. 
Ch.r.et.ri,tlc. of th •••• y.t.a •• r. th.t th.y .r. r.l.tiv.ly ••• 11 
.nd {.ol.t.d in-houl' ani in •• y.t ••• In this •• rk.t, T.nd •• w •• 
vi.w.d a •• n .It.rn.tiv. to oth.r ainicoaput.c cl •••• y.t •• " 1 • 
typic.lly DEC wh.r. HUMPS run •• 1.0. 

[1'82-1'8.] Succ ••• in th •••• ccount. l,d UI to • n.xt .tag. of 
bu.in •••• Tand.a Iy.t •• a •• front .nd to a .ainfr ••• , • typical 
on-l1n. tr.n •• ction proe ••• lng .y.t ••• uch •• J.p.n Cr.dit Bur •• u 
(JeB', .n .nd u •• r of on. of ·OEH.-, 1. Toyo Infor •• tion SVl t •• 
(TIS), .nd VISA •• n .nd u •• r of J.pan lnfor •• tlon S.rvie.1 (JAIS) 

[198.-1985] Tn. rlr.t opportunity .nd ch.ll.ng. in the .o.t .dv.nc.d 
.ppllcation c ••• in 1984 wh.n w. elo •• d •• al. to No.ur., WhlCh wa. 
th. fir.t .ultt-nod.l n.tworking .pplic.tion .y.t •• in J.p.n. Tand •• 
had only ,.v.r.l 5 A • in J.p.n th.n 

Thl' w ••• n .xeiting projlct In t.r •• of rand •• '. role to provid. 
cu.to_ .oftwar., .uch a. Httachi N.twork Archit.cture (HNA) tnt.rface 
b ••• d on e.rlv v.r.ion of SNAX, All Japan B.n~ (ZenQln) protocol on 
S.g. 6100, and J.pan Ch.in.tor. A •• octation protocol on Sag. 6100, 
.tc Thl. wa. r •• lly •• ajor und.rtakino of T.nd •• in J.pan Th. 
IUCC •• ' of thtl .ccount .n.bl.d u. to g.t oth.r pre.tigious account. 
luch •• To.hib. and B.nk of tokyo. 

[1985-now] Th. IUC." in th ••••• Jor accounts cre.ted • new situation, 
T.nda. oradu.lly a •• rg.d .s on. of •• jor vandor. who can .upply 
stat.-of-the-art n.tworking solutton. involving foreign host 
•• infr ••••. Tand •• h ••• xt.nd.d ltl cu.to •• r b ••• in r.t.il industry, 
such •• HIe, a subsidiary of H.rui, Saiyu, •• 'Jor retall conglo.erate 
I ••• JEIN No 3 for POS t.r.in.l .tory -TEC ~ln' 53" USD POS T.r.ln.l 
Contract with S.iyu·), OENS, a .ub.idi.ry of 0.!.1 which ts J.p.n 
larg •• t .up.r.arket eh.in 

rind,,'. CUlto •• r. in J.p.n 

T.ble 3 1 ,how. eurr.nt 
tot.l 39 cu.to •• rs in Jap.n 
shaWl Int.r •• ting fact. 

r.nd •• •• cUlto •• rs in Japan 
Cla •• ificatlon of cu.to •• ra 

Th.re Ir. 
by lndultry 



2 Th.r. is only on. JapAn ••• CU5to •• r in bankinQ industry, wh.r • 
• ost -pr.stigious- custo •• rs Ar. 

Cla.sificAtion of custo •• r by applicAtion Ihows thAt w.ll ov.r 
1/3 of cUlto •• r bas. ar. just -n.tworkino-, i.. th.y are r.f.r.d to 
in such words .s VAN oat.way. n.tworking .tc 

In,1111,O SYltl" 

Tabl. J 2 Ihow. custo •• rs and instAII.d IYlt •• S Th.r. are total 
6~ cUlto •• r .Ylt ••• inltall.d in Japan Thi, figur. do •• not includ. 
the U S Navy Iy.t •• in Yokoluka 

'.ogrAphlc Dlltrlbytlon 

Tabl. 3 J .howl Inltall.d .Ylt •• S by g.ographlc locations It 
can b. I •• n that 76X of the total install.d Iy.t ••• • r. locat.d in twO 
•• jor •• tropollt.n .r •••. Tokyo and O,.ka, and sex in To~yo ar •• 

" 



T,bl, 3. eYlto •• r.' Bu.in ••• Ind ARpl1c.tlon 

1 ATI 
2 BOT 
J CDS 
~ Cyeo. 
5 DCL 

6 FNBC 
7 FUJl 
8 Fujit. ,.ku.n 
9 I CS 

10 Ine. 
11 Int.e 
12 JAIS 
11 I(otobukiy. 
1 ~ Kyodo VAN 
IS Kyo.hin S.rylce 

16 r",c 

17 H.rukyu 
18 l1it.ui E , S (MES) 

'9 "'otorol. 
20 Nce 
21 NBC 
22 O.n. 
23 O •• k. BOlhi Cent.r 
24 Ot.uk. S.iy.ku 
25 Quick 
26 S.tO 
2.7 S.iyu 
28 Sony Fin.ne. 
29 St "'.ri. Ho.p!t.l 
30 SUllito.o D.n.o 

31 T.iho Y.kuhln 
32 T.k.o .... 
31 T.tIUII' 
3~ TIS 
35 Tok.i G •• 
36 Tokyo Uo •• n' . Uniy 
37 To.hib. 
38 V.rt.e. 
39 Y .... uz.i C.nt .... 

Bu.ln ••• 

S.ryice Bur •• u 
B.nking 
Tr.dino 
S.ryic:. 8ur •• u 
Sy.t •• Hou •• 

B.nk i"g 
R,t.il eh.in 
Ho.pit.l 
S.r\l1c. 8ur.lu 
S.ry!c. Bur.au 
S.r\l1e. Bur.lu 
S.ry!c. Bur •• u 
R.t.il Ch.10 
S.r\lie. Bur •• u 
S.ry1e. 8ur.lu 

"'anuflctur 1 ng 
S.ryice 8ur •• u 
S.c:ir1ti •• 
R.t.il 
Ho.pit.! 
Ph.rll.c.utic.l 
S.!"'y1c. Bur.,u 
R.ltil Ch'ln 
R.t.il 
Cr.dlt 
Ho.pit.l 
Manufacturing 

Ph.rll.e.utic.l 
H.nufacturing 
H.rin. Tr.n.p 
S,ryic. 8ur.,au 
'" R.tail.r 
Ho.pit.} 
"'anufacturing 
Soft war. Hou •• 
Ph.rll.c.utlc.! 

Appl1cltton Cli,nt. 

VAN 
Mon.y Tr.n.f.r 
Ho,pltal Tokyo ~o •• n'. 
OA' 
N.tworklng NCC,Kyodo VAN. 

Cr.dit .utharl 
Accounting 
VAN 
G.t.way 
VAN 

BOT.ICS 

Cr.dit VISA 
Cr.dit .uthori . 
VAN 
Finanel.l 

Towle L.b 
Ho.pital 
KIS 
VAN 
,.t.waV 
,.t.way 
B.d Sid. 5y.t •• 
Towie L.b 
'It.way 
Cr.dit .uthor! 
G.t.w.y 
,.tew.y 
Account I no, .t c 
Prod pl.nnlno, 
control , etc: 
TOWle 
""0 Control 
KIS 

".rukyu,s.to , 
FUJi.Kotobukiva 

Ot.ukll. T.iho 
St "liri. 

Cr.dit JCB,Kyo.I'lin.Sony 
S.curity 
L.b 
VAN 
Soft d.y.lop . 
Account 1 ng, .t c 

I 
I 

I 
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J,e eu,to.tr. .nd In.t:l!ll.d SYI! ,., 

Sy.t •• Typ. .nd Count 

I1S! Cu.to •• r tI.", -OEI"!- N,., ? T E V Tot.1 

I AT! , I 
2 BOT DCl 1 2 
3 CDS I 
4 Cyeo. I 
5 DCl I 
6 FNBe I I 
7 FUJi I 
8 Fu j it. ,.ku." I 
9 les Del 6 6 

10 In •• 1 
I I lnt.e • 2 
12 JAIS 1 1 2 
13 )(OtobuklY· 1 
14 I(yodo VAN Del 3 3 
IS I(yo.hin S.rvie. TIS I • 
16 M'e I 1 2 
1 7 H.rukyu 1 1 
18 HI t.u 1 E • S (KESI 1 1 
19 "otorol. 1 • 
eo Nee Del 4 e 7 
21 NSC 2 
22 O.n. 1 
23 O •• k. Bo.hi C.nt.r Su.itollo D,nko 1 1 
24 Ot.uk. S.ly.~u MES 1 1 
25 QUick I 
26 S.to 1 1 
27 S.lyu I 
28 Sony Fin.nc. TIS 1 1 
29 St l'I.ri. Ho.pit.l MES 1 
30 SU'ltO'O O.n.o 1 1 
31 T.tho y.kuj-lin MES 1 1 
12 T .... ok. 1 
33 T,t.uai 1 I 
34 TIS 4 5 
35 TO":.1 , .. I 2 
36 Tokyo Uo •• n'. OnlY CDS 1 1 
37 To.hlb. 2 3 
38 V.rt.es 1 1 
3' V,ku:zai C.nt.r I I 

6 20 7 23 7 6_ 

Sy.t •• Typ. 

111:NonStop I 
2-NonStop II 
T-TXP 
E-EXT 
V-VLX 
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T.bl~ 3 3 [o,t.1l.d SVitI!! Staty. .ed Loc;atiqn 

Re;lonal Block ( • 1 ) 

Sy, CPU H T K C H K C S K 0 

.ti!1. li2...... I~TEV CYlto •• r N •• , Preflctyr, K H T B R K i K S N 

1 05,3 T FNBC Tokyo x 
2 1035 T FUJit. Cakuen Ateh! • 
3 \163 1 O.aka Bo.hi C.nt.r O •• k. • 
~ 1307 1 I'll t.ui E & S (~ES) Tokyo • 
5 1500 2T TIS (Tokyo) Tokyo x 

6 1 601 1 Tokyo Uorun', ( .,n Tokyo x 

7 1718 1 T.1ho V.kunio Toku.hi •• • 
8 1719 2 TIS (Tokyo Dey.) Tokyo x 

9 1143 < JAIS (O •• k.l O •• k. • 
1 0 1149 2T T.k.ok. AIChi x 

II 177~ 1 Ot.uk. S.iy.ku Toku.hil. • 
12 ~017 1 CDS Tokyo • 
13 2062 2 TIS (O •• k.) O •• k. • 
1~ Z10~ 2 Del Tokyo • 
15 21.6 2 Cyeol Tokyo • 
'6 2513 2 Nee (Tokyo D.v ) Tokyo • 
17 251< 2 Nee (o •• k.) O.ak. • 
18 2735 2 Nee (Tokyo) Tokyo • 
1 9 2938 2 Nee (N'QOy') N.;oy. x 

20 3025 T "'otorol. Tokyo x 

21 3328 T JAIS (O.,-k. D.v O •• k. • 
22 H33 2 TIS (O.,k, Oev ) O.ak. • 
23 H97 2 To.nib. (DIS) Tokyo , 
2~ 3500 2 Sf "'aria HOlpit.l Fukuoka , 
25 3593 2 Kyodo VAN (O.v ) Tokyo , 
26 37~~ T V,kuz,i C.nter Kyoto x 

27 38~9 2 Kyodo VAN (O.,k.) O.,It. , 
28 3850 2 Kyodo VAN (Tokyo) Tokyo , 
29 3914 T BOT (Tokyo Dey ) Tokyo , 
30 ~2H E Nee (Yot.uy.) Tokyo x 
31 H09 E Nee (Ni ••• i) Tokyo , 
J2 un 2 BOT (Tokyo) ( ·3 ) Tokyo ( x ) 

33 ~585 2 Tok.i G .. Shlzuok, x 
3~ ~588 E Kyo.hi" S.rvlce Kyoto x 
35 ~6'~ T To.hiba (TIS) Tokyo , 
36 nn E les (Tokyo D.v Tokyo , 
37 H09 E les (Tokyo) Tokyo x 

38 ~917 E ATI Tokyo x 

39 50~5 E l'1.rukyu Y"'Quehi , 
H 50S. E les (Hiro.hi.,) Hiro.hi., x 
~. 5052 E les (O •• k,) O.,k. x 

~2 512~ E lnt.e Tok'lo x 

~3 518~ 2 To.hib. (T IS Dov Tokyo x 
~~ 5197 E TIS (Tokyo Dov ) Tokyo x 
~5 5236 2 QUlcic Tokyo x 

zz 



Sy, 
~ IlL-

~6 Sc:84 
.7 5291 
.8 5458 
.9 5792 
50 5793 
51 579. 
52 5915 
53 6052 
5. 6199 
55 6200 
56 6371 
57 6H3 
58 637' 
59 .. 53 
60 6473 
61 6.86 
62 651. 
63 6581 
,. 6658 
65 6740 

CPU 
1eTfV Cu'to •• r N •• , 

E 
E 

Ies CFukuak.' 
I CS (Se-nd.1) 

V I nt Ie 
E In •• 

NCC 
TokAI E 

E 

E 

V 

V 
V 
V 
V 

s.to 

V 5.1 yu 
E V.rt.e. 
E Fuj I 
E Kotobukiy. 
E Sony F i nlnc. 
E Sua1toao O.nlo 

Y BOT 
E "'C 

Block 
Hokk.ido 
Tohoku 
K.nte 
Chubu 
Hokuriku 
tclnki 
Chugoku 
Shikoku 
Kyu.hu 
Okin'w, 

!bp"',y , 
HK 
TO 
KT 
CB 
HR 
KK 
C' 
SK 
KS 
OK 

H T K C H K C S K 0 
Pr.r.etMr. K H T 9 R ~ , K S N 

Fukuoka 
"IY·QI 
Tokyo 
Tokyo 
Tokyo 
Shizuok. 
Kyoto 
O • .,kl 
Tokyo 
Tokyo 
Tokyo 
Tokyo 
TOkyo 
Tokyo 
r.ka •• tau 
Ku ••• oto 
Tokyo 
Aie"l 
Tokyo 
Tokyo 

Pc,'rctur. 

rhvao' , 
Tokyo, .. 
Aient Shtz.uoka, 

0 ... II. a Kyoto, 

, 

, , , 
x , , 

, 
, , 

Hirol hi •• Va •• ouchi, 
Toku l h1 ... 
Fukuok • • 

x 

, , 

, , 

No or SVI . 
o 
1 

37 
6 
o 

12 
2 

• 
2 
o 

6< 

.2 Tokyo Woa.n's Unlv.r.ltv Ho.pitll 
NonStop I sy.t •• WI. r.pJlc,d by Str.tu. ~h • • y.t •• i • 
• Ild to [.Iid. In th. Univ.rsity phy.ically It WI. lold 
by C Itoh D.t. Sy.t •• (CDS), which i. now the •• In 
di.trlbutor of Str.tUI in J.p.n 

*3 BOT 
This .yst •• t. to b. r.pl.c.d by • VLX (''1' no 6658) 
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SubJ ' Japan Technology and Industry Report No 2 
(Focus on Fee.i_ite) 

This 1_ the •• cond 1 •• ue of ••• rl •• of quarterly publications 
- Japan Technology and Industry Report". which wa. wtartad 1n 03 1987 
Each report i. intended to ba an in-depth study in .. speci fie ar •• 

In this report focu •• d on Fae.tall., you will ..... r.pldly 
changing fec.t.lle •• rk.t and technology In Japan Feesiall ••• chin •• 
a,.. begin!n; to ba inteorated with corporate networks and co ••• rclal 
networks (VAN) in Japan . The Feesiaile Network (F-Net) of NTT is • 
good e ••• pl • . It repr ••• nta the current stat. of u •• of facslaila in 
bus In ••• environ.ent by corporation. 

Thi. i •• ue wa. planned in re.pon •• to the inter.stS of the group 
of p.ople li.ted below who visited Tokyo durino July 15 to 17 . 

""anaoer , 
Offlce Infor.ation Applicatl0ns, 
Softwar~ develop.ent 

Richard Hellyer Intern.tlonal Product Marketino ""anager, 
International Sale. Operation. 

Project ManaOer , 
National Languao. Support , 
A.i. PaciflC ReOlon 

Product Manaoer, 
Infor.ation Manaoe.ent Technology 

Previously , the report (JTIR) i •• ue no I ",a. published which 
focused on tande.'s bu.in ••• environ.ent in Japan, 1) Ov.rvl.~ of 
COMputer Industry 1n J.pan, 2) OLTP "arket and the *Third ~.ner.tlon 
On-Line Syst •• - and J) Tande •• Pr ••• nce in Japan It you .l •• ed it , 
I would be happy to .end you a copy upon your reque.t 

Ellehi \.Iatanabe 
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REMARKS 

The figur •• 1n dollar 1n tht. docu •• nt are provided for t~. 
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I OVERVIE~ OF FACSIMILE MARKET 

Uorld Mlrk.tDl.e. 

It , ••• tl •• t.d th.t th.r •• r •• bout ov.r 2.500,000 r.cs,.ll. 
',chln.' in the world •• nd sost of th •• ar ••• id to b. ~'roup 3~ (or 
'-III. r.f.r to T.chnology s.ction) .od ••• chin •• which c.n trans,it 
.n A4 liz. (.ilil.r to Ml.QalN siz.) docul.nt in on. linut •. 

Accordlng to a Itatl.tlcl, the dlltrlbution of f.Cllal1 •• achln.' 
by country at the tll' of aid 1986 wa. a. follows 

Tabl. 1 t 10.t.l1.d f,saim1). ",chinl' by Coyntry 

Na •• of Nu.b,r of 
Ranking Country In.tlll.d 

Unltl 

1 Japan 1.200.000 
2 USA 650,000 
3 U.K 
4 AUltralia 
5 Franc. 

Out at total e.500,OOO unitl in the world. 80 p.te.nt (2 .11110n 
unlt.' of f.cli.l1 •• achin'l ar. tn.tall.d in tn ••• flV, countrl •• 

- quick 10ror.atlon d.liv.ry. 
- tran •• i"ion of i •• o./graphicl of docu •• nt, 
_ •••• of op.r.tl0n r.quiring no Ip.clal tr.ining. 
_ low COlt of .quip •• nt (200K to 400K Y.n. or 1 )K to 2 1K USO), 
- .Xllt'nc' of wid.ly pr.vaillng t.l.phon. n.twork th.t cln b. 

us.d for fle,i.i1. trln •• i"ion. 

cnlnaing M.rk.t 1n J.P.o 

Mlnuractur.rs of flcI1,11 •• achin •• tn Japan have b.gun Ihlfttng 
focul fros the .aturat.d offlC' .,rk.t to the hoa •• ark.t by h.,t.d 
prlc.-cuttlno coap.titian. Prie •• of facllsi1. alchln.l, which us.d 
to b •• o •• wh.r. b.tw •• n SOOK Y,n (3 JK USD) and 1~OOOK Y.n (6 7K USD). 
dropp.d to btlow lOOK Y.n (2K USD' 1n the lu ••• r of 1986 

Hit,chi unvll1.d I n.w .od.} at 1 •• , than 200K Y.n (1 ]K USDJ ln 
D.c •• b.r 1986 In J.nuAry 1987, NEe put on a •• 1. a •• chlne prlc.d at 
14SK Y.n (IK U50) In 1 ••• thin a V'.r, the prlC' of f.C.l.ll • 
•• chln.§ w.nt down by Ibout a hAlf 

Facslaile .achln ••• nuf.ctur.r. now know th.t •• l.s for ho •• U •• 
will ju.p wh.n the price of A unit drops cia •• to tOOK Y.n (670 USD) 
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Th. price of the new NEt unit w~. low .nough to open up the ho •• 
'Ac.l.lle a~rket wider In J.pAn, wh.n A .anufactur.r co •• s up with • 
• achine in a certaln pric. rAnQ., it. co.p.tttor. often l •• ediately 
follow suit with che.per products 

An lnten.e price war •• ong •• k.rs t ••• peeted to puSh the prie. 
of f.eslaile •• ehln •• down to about lOOK len (670 USD) during 1~81 

Facsl.ll •• aehine. for hO •• us. f.atur. functions to attract 
us.rs. They are equipped wlth copy-.achlne capabilities and telephone 
rec.iv.r. with aultlple functions including progr •••• bl. quick di.l 
Th. copying 'eature i. partieulary sought after by users 

Th.r. ar. thr •• factors that can boo.t the sal •• Of ho •• f.cstmtl • 
•• ehine., according to the develop.ent staff .t one •• nuf.cturer 
Fir.t, price should fall to clo.e to 100K Yen (700 USO) Second the 
.ac~ln •• hould b ••• all enough to b. pl.ced on a d •• k Th'~d and .oat 
laportent. lt ha. to be in the ~-III aode, which i. t~ •• ost co •• on in 
office •• round the world, b.cause .any hom. users will 11kely us. the 
•• c~lne for busine.s coaaunlcations 

F.c.l.1Ie .achln •• at ho •• wlll enable co.pany e.ploye •• to 
sWlftly .ttend to bUllne •• related proble •• which .ay occur before 
d.parting for work or after coalno ho.e On.'s .ehedul. can b. 
rpport.d to th. cOaplny when Ibsent froa the offlce, .nd i.portent 
docuaent. can b •• ent to the office without n •• d to stop by For this 
r.a.on, fac.l.lle .achine •• hould b. in the '-III aode 

Second-hind fae.t.tle aachlne •• e111no for about lOOK Ye~ C!K 
USD' Ir. ~ery popular, partlcularly •• onQ executlve. of .ajor 
corporations Th •••• cutiv •• u •• facstalle .achin •• at ho.e to k •• p In 
clo.e cont.ct wlth th.ir office. and avoid nol.y telephone calls lit • 
• t nlQht Ylth a ho.e fac.tail., proble •• WhlCh require l.a.diat. 
att.ntlon c.n b. d •• lt with accordlnQly. Th •• achlne. are particularly 
useful for •• chanoe of lnfor.atlon with ov.r •••• offic •• where tl •• 
lao ••• ist 

Th. fa11in; pric. of fac.iall ••• chln.s wll1 e~entu.lly •• k~ 
po •• lble th.ir u •• by .11 co.pany e.ployee. Per.onal co.puter •• e11 
v.ry w.ll even at a price of lOOK Ye" (2K USO), but Japan ••• word 
proce •• or. pric.d at lOOK Yen 1670 USD' are .v.n .ore popular 
Manufacturers can u •• thls •• peri.nce to foreca.t at wh.t price the 
.al •• of ho •• fee.l.ile .achin •• will .harply QO up 

In 1986, fac.tall. production wa. 300 billion len C28 USD) dow~ 
by 3. fro. the previous y.ar ~anufecturer. Ire urged to dpvelop the 
ho ••• arket to reoaln prior growth of 304 • y.ar 
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n,rk.t Sh.r. by Y.pdor. 

(Not. ' Th. lnfor.atlon contatn.d her. 
-Japan El.ctronic Industry N.w~l.tt.r· No 

origlnally app.ar.d In 
3A. July 10. 1987) 

Ou. to a changing .Irk.t .ftultlon •• p.clally rapid growth of low 
pric, hOI. fte.ilil ••• chin •• fro I the la.t .UI •• r, nUlb.r of unit. 
'anufletur.d in la.t fi.cal '86 (April '86 - nlrch '81) r.ach.d 1 
.illion unit. How.v.r, value of production stay.d around a little 
ov.r 3009 y.n (28 USC) 

Tlbl. e . nlrk.t Shirt of f,c.i,ilt 

Ricoh 
Mat.u.hitl 
To.hib, 
NEe 
Canon 
Oth.r. 

21 . SY. 
21 ~X 
12 . 6X 
12.0X 
I I • 3X 
21 2X 

Ricoh ov. r took "'tsu.hit', the long •• t,bllsh.d l •• d.r in tnl • 
•• rk.t, tor the fir.t tll' Aicon' •• ucc ••• i •• xplaln.d by I .trong 
bu.in ••• in th' dOI •• tIC •• r_.t IS w.ll I •• aport. to the U S . ,nd 
Europ. Th. strlt.gy for Rieoh to .lnuraCtur. only high valu. 
product •• Ind OE"tng low co.t product. fro! To.hiba h.lp.d R1coh' • 
• ucc ••• . 

Mat.u.hita .uff.r.d fro! lack of product. in the low pric, rtng. 
l,.t y.,c Now it l' try1ng to r.cov.r tt. position by Idding low 
pric, !.chin •• to 1t. product lin. 

To.hiba iner •••• d it •• aCk.t .hlr. to 12 6X , 2 6X up fro. 
pr.e •• ding y'lr To.hiba', growth i. ,xplltn.d by I .trono product 
dubb.d · SPOT- , which ha. b,.n OE".d to Alcon ,1.0 

NEe hI. b •• n pu.h1ng I ·,y.t'l .al.·, 1. • •• t o( flc.1.tl • 
• ,chln.' .nd .1nl co.put.r. 
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II. FACSI"ILE NETUORK AND SERVICES 

Flc.l,il, N,twork 

Fae.i.lle •• chin •• co •• unlett. with .ach oth.r via co •• unlcatlon 
lin •• Th.y ar. ,vatl.ble in four way. 

- Regular tlilphone I1n. network 
- Faesi.il, n.twork (NTT'. -F-Nlt-) 
- Flesieil, co •• unlc.tlon •• rV1C" in VAN 
- Intra-corporation .UIlt-•• d!. network 

An individual f.esl.111 .~chln. can e.ll any taclt,11e .achtn, 
with the •••• -.od,- (C-I. C-II. C-III or C-IV) V1I regular telephone 
line network 

EnhanCld networking of raellel1e •• chln •• are avaLlable trot 
NTT', F-Nlt and •• rVlce bur •• UI or co •• on carriers who provide ·VAN
(valul added n.twork) service. NTT', F-Nlt .ervic •• Ire described 
later 

Mylli-I.dl. H.tHork 

F,csi.ll, ,Ichln •• ar. us.d by ,1,0It all corporattons tn Japan 
Accordin; to an .sti •• t. in 1986, it is sald that 95~ of the 
corporation. who ar. llst.d on the Stock Exchang. in Japan ar • 
• qulpp.d with faesi.il •• achln •• 

In th ••• laro' corporation., vole., data and rac.iail. 1.ao's ar. 
int.grat.d in on. n.twork which 1. r.f.r.d to a. -.ultt-•• dia 
n.twork- It con.t.t. of high .p •• d, digital coa.unlcation lin.s 
which link corporat. faciliti.s. Th. b.n.flts ar. cost .avings in u •• 
of co •• unlcatlon lin •• 

Multt-a.di. n.tworks ar. round tn do ••• tlc and .uIlt-natSonal 
corporation ••• w.ll A popular configuration i. on. which conn.ct. 
Tokyo, N.w York and London offic.s. 

lnt.gr'lion with Ntw T,chnploglt. 

Th.r •• xi.t n.w typ •• of applications which int.grat. n.w 
t.chnologi •• such .s optical diSCS, OCR. and aobil. co •• unications 

A co.pany call.d "i.awa start.d running. sy.t •• u.ing facsl.il • 
• achin.s and optical discs In 1985 Th. syst •• provid •• r.al .stat. 
lofor •• tion Infor.ation .tor.d in optical disc. can b. r.trl.ved ~nd 
prlnt.d out to (acsl.il. aachin.s 

Shin Nihon S.lt.tsu (Japan St •• l) us.s also rae.t.tl •• aehtn •• 
and optie.l dlses for storing and r.tri.vino t.chineal infor •• tion 
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D~t~ ,.nt ViA flc.i.il. can b. r.ad by OCR (optical chAr~ct.r 
r.cognitlon) Iy.t •• . Th. IZAkAya Chaln ia .aid to b. running this type 
of data .ntry Iyat •• 

F.c.i,tl. "',nin •• find NIH Pl.". 

_ Transportltion coapant •• alr •• dy us •• obil. flcsi.il •• achln •• 
conn,ct.d via radio 

_ So •• Ichool. start.d co •• unic.ting with th.ir stud,ntl at ho •• 
vi. fac.i.ll. 

_ So •• construction co.pAnl., build houl •• with facli.il • 
•• chin •• 1nstall.d a. a valu. add.d f.atur. 

, 



ttt NTT'S FACSI~ILE NETWORK (F-NETJ 

Th. nu.b.r of subscrib~rs of NTT'. fae.1.11. n.twork call.d F-N.t 
is growing r.pidly As of Harch 1987, it r.ach.d about 90,000 
subscrib.r. Out of 90,000 sub.crib.rs, 50,000 sublcribers w.r. add.d 
in on. y.ar 

Th. notabl. advantag.5 of F-N.t ov.r r.gular t.l.phon. lin. 
n.twork ar •• fficI.nt f.csi.il. broadcast and .eono.y for 10no 
dlltanc. tacst.il. tran •• l •• ion co.par.d to r.gular t.l.phon. lin. 

Start1ng fro. F.bruary 1981, .o.t ;-111 .od. rae.ieil ••• chin •• 
can b. conn.ct.d to F-N.t. and it i. avallabl. throughout Japan 

Whit i I f-Nrt 

Th. ba.ic •• rvie. provid.d by F-N.t i. a stor.-forward function, 
and tacsl.1I. infor.ation is trans.ltt.d ov.r hlOh .p.ed digital 
lin •• 

In ord.r to us. F-N.t, • on. tt •• SUbscript ton f •• • ust b. paid 
It co.ts 800 Y.n (5 J USD) tn ord.r 10 co •• u~tcat. ov.r F-N.t, both 
s.ndlno and r.c.iving facsi.tl ••• chln.s .ust b. hook.d to F-N.t 
F-N.t •• rvic.s ar. availabl. in about 100 Cltl'l 

Di.tinctlon b.tw •• n F-N.t and r.gular t.l.phon. lin. t •• ad •• t 
the tl.' of dlalin; An unlqu. pr.fu: nu.b.r, l' 161 •• ddr •••• s th, 
F-N.t Dialing 161 follow.d by a d •• tinatlon f.csletl. nu.b.~ 
conn.ctl you to F-N.t Oth.rwi •• you jUlt dIal a d.stin.tion '.eli.tl. 
nu_b.r 

f-N'l F,atur •• 

~.~l.u. 100 d •• tin.tlon. can b. s.rvic.d Broadca.t 
tran •• l •• lons ar. don. in p.r.ll.1 This 's .n advantag' o~.r 
facsl.il ••• chin.'s broadca.t f"fur. which h.ndl •• trans.i •• ion in 
•• rlal 

F·N.t handl ••• ultipl. d.stinat10n. by using -short a •• 1gn.d 
nuab.r- c.pabllitYi ••• ionlno •• ny f.ellall. nuab.rs to a -short 
f.c.lail, nuab,r-

- Auto.atie Call R.try 

Uh.n t.l.phon. call i •• ad., phon. con¥'rsatlon can tat. pl.c., 
and '.c.i.il. tran •• l •• ion is susp.od.d 
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D.liv.r.d fac.i.il •••••• 0. can b •• tor.d by u.ing button. of • 
r.c.ivlng fac.t.tl ••• chin • . 

- Clo •• d Conn.ction 

An arrang ••• nt can b •• ad •• 0 that rac.i.il. co •• unication can 
take plac. within a c.rtain group only 

EnhAnce •• nt of f-N.t 

S.v.ral .nhanc ••• nt. w.r •• ad. to F·Net, and th.y w.r. put tn 
•• rvic •• a. of February 20, 1981 . 

Pr.~loualYI only tho •• fac.l.11 •• achln •• which u •• 1 3K HI 
,all 81gna1 w.r. able to connect to F-N.t . Howev.r , old '-Ill .ode 
facli.ll •• achln •• which u.e 16 Hz call 11gnal can b. connect.d to 
F-N.t now , 

Pr.vloully, 
without r.ducing 
(25 .. J5 ca) 

•• xl.u. Sll' of docu.ent that 
lt wa. A. (ai.ilar to NI.gaIN 

t rans.t t t.d 
Now it 11 B. 

B,twI.n " ' 00 tn the .v.ning and 8 00 in the .ornlng. facslall. 
tran •• i •• ion COlt ta dilcount.d by .OX 

"a.lau. 10 paO" lnfor.atlon can b. stor.d for an lnfor.atlon 
provid.r ln a d.dicat.d .'.Ory in F-N.t, which can b. r.trl.v.d by 
cli.nt. aft.rward. , "ultipl. r.tr1eval r.qu.sts can b. s.rviced 1n 
parall.l 

- C.rtifl.d D.liv.ry 

One. docu •• nt 1. d.ll ver.d, that r act 15 not 1 r l.d 

- Collect Call 

1 1 
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" •• 'MUM 1,000 destin.tions c.n be specified. Send1ng c.n t.ke 
pl.ce during d.y ti.. This •• ryice w •• st.rt.d fro. 5/31 In Tokyo 
.r •• 

Linking Co.put,r .nd f.cst.11, 

On. at the F-N.t f •• tur.s c.ll.d ·Cent.r-to-End 4 co •• unic.tion 
.llows flcs1.ile •• chines to be us.d ,. r •• ote t.r.ln.ls for •• ndlng 
Ind r.c.iving infor •• tton to/fro, co.put.rs It c.n b.eo.e .n 
alt.rn.tiy. d.vic. to I k.ybo.rd t.r.in,l for .nt.ring datI to 
co.put.r 

Th.r •• ~. 20 .yst •••• x1st tod.y D.liv.ry of stoCk prlC. 
infor •• tlon r •• l .st.t. infor •• tion r.tr.iv,l and d,ltv.ry, ord.r 
.ntry of co •• oditl •• 

N,w AopI1c.tion. 

Using -F.e.i.i1, Infor •• tlon S.rvic,·, v.rlou. tnfor •• tlon .~ h 
I. n.~., w.ath.r for.cl.t, .cono.1C tntor •• tion. shopping tntor'ltlon, 
l.isur./sport. lnfor •• tion, .tc, c.n b. r.tri.v.d •• slly, .nd this 
type of u •• wIll •• plod. In the future 
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IV TECHNOLO;Y 

P.f1nil100 or iroUR' (1.11.111 Ind IV' 

Acerodtng to the r.co ••• ndltion of CCITT. fAC.l.ll •• Achln.s Ar. 
cltssifi.d into four groupsj Group I , II, Ill. tnd IV Th. G-I tnd II 
tr. bt •• d on analogue t.chniqu •• and G-III and IV u •• dig1tll 
t.chnlqu •• 

Th. hi.tory of Inllogu, t.chniqu •• Ar. ftirly old In contrl.t, 
digitll techniqu,. Ar. r.lltiv.ly n.w Th. int.rnltionel .tlndArd. for 
th' G-III w.r ••• ttblt.h.d in 1980 •• CelTT R.co ••• ndltton T . • 

Coding Tlchnigy" !MH Ind "RI 

Th. prlncipl. of fle.i.il. 1t to lean I pap.r and dlgittz. the 
taao. In u.ing bintry v.lu •• 0 Ind 1 corr •• pond1ng to bllck and whit. 
Tranl.i •• ton .fflci.ncy 1. Achi.v.d by co.pr ••• ing Infor.ation wh.n 
th.r. 1 •• continuous str.a. of bit. havino the •••• value Th.r. Ir. 
two cod1ng t.chnlqu •• ; MH (Modifi.d Hoff •• n) and MR (Modlfl.d R •• d) 

~H t.chniqu. i. a on. d1 •• nlionll codinO t.chniqu. which 1. 
applt.d to a .1ngl •• ctn I1n • . MA t.chnlqu. 1. a two di •• nsionll 
coding t,chn1qu, which il .ppli.d to two adjle.nt lacn lin •• 

By u.lng th ••• co.pr ••• lon t.chnlqu •• , trln •• l.«100 .f(lci.DCY ,. 
l.prov.d coapar.d to uncod.d tran •• is.lon Th. cod.d •• thod i.prov •• 
• p •• d by • factor of ••• uch •• 8 ti ••• 

»roYR III Flc.t,ll. 

Th. ~-Ill .od. flc.t.l1, .Ichin •• u., MH or HR codtng t.chniqu. 
and trAn,.lt 1nfor.atlon ov.r I t,l'phon. lin. n.twork D.n.ity of 
.ean lin •• is ,ith'r J 85 lin •• / •• or in CA" of - fin •• od.~, it 1. 
1 7 lin •• I.. Trlns.ission .p •• d II .ith,r 2,400 bps , 4,800 bps 
7,200 bps or 9.600 bps Trln •• l •• ion ti •• for •• ndtng In A4 siz. pig. 
(.i.ilar to -l'gal - .iz.) is about 60 s.cond. on av.rag. 

The co •• unlcatlon protocol betw •• n •• nding and r.c.lving .aehine. 
ia defined in CeITT'. R.co •• endation T 30 Currently, fac51.1l • 
• achln •• dO not have error correction '.Itur.. Howev.r, it is 
.xpect.d t~at CeITT will includ •• rror correction f •• tur •• as option 
for i.pl •• entora 

'rouD tV Fa,.1,1lt 

Th. ~-lV .od. flest.il •• achin •• us, a publiC data n'twork, 
a1.1ng at hlgher tran •• ission sp.ed Ind high.r r.solution of i··O,· 
Int,rn.tional .tlndards for fac.i.il, .achln. functions (Cla.s 1. s.e 
below) w.re .stAblish.d in 1984, Ind th.y w.r. adopted by Japln and 
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Announc.d by Po.t Offlce t" "Arch 1985 In D.c.ab.r 1'8S. 13 
.AnufActur.rs .ucc •• d.d in co •• untCAttng wlth •• ch oth.~ ViA DDX 
p.c~.t switched n.twork 

Th15 group of a.c~1n •• us ••• two d1.en.lonal cOdlng teChniqu., a 
•• xiaua 64k bps tran •• i •• ion .peed. and error correctio~ techniqu •• 

Th. '-IV aode •• chtn •• ~r. cl ••• tfled lnto three cIa •••• , C •••• 1 
h ••• fac.lall ••• nd/recelve functlon Cla •• 2 ha •• n addltlonal 
capabllity to Cia •• 1, S.nding cod.d character. and r.~.iv1ng telet •• 
alx.d .od. CIa •• J ha. an Additlon.l capabillty to CI ••• 2. S.nding 
tel.t ••• ix.d .od. function. The CIa •• J .achine will look 11ke a 
work.tation with keyboard 

St.ndarditatlon of CIa •• 2 .nd Jar. now und.rway, .nd p~oduct. 
1n th ••• cl •••••• ~ •• xpected to ••• rg. in 1990 

CIa •• I aachlne. ar. e.erglng 1n the .ark., Du. to high pric, 
1t wlil take • while before t~.y ar. wid.ly acc.pted Th •• e .achin.~ 
will gradually oa1n wide acceptance once ISDN (Inteor.ted Servic •• 
D1g1ta1 N.twork) •• rvlc •• (whlc~ ,. call.d -INS N.t S.rvic.s- by NTl 
of Japan) are .tarted in the spr1ng ot 1988 Cia •• 2 and J .achtn •• 
are 1n dev.lop.ent proce •• 

Intern.tlon.l Fa,.l.11, Httwork 

It is .ald that .or. than half of auto.atic dtallng conn.cttons 
of int.rnationll telephone co.auni,.tion •• re u •• d for dltl 
trln •• i •• ion including fa,.l.il. 

Int.rnatSonal fac.i.Sl. trans.is.lon. Ir. don. bal.d on cur~.nt 
international tel.phon. network which w •• d •• ign.d for vole. 
tran •• is.ion and they are not suitable for fl,siaile trln •• is.lon 

For •••• pl •• rlilur. ot hlndsh.king b.twe.n fl,.iail •• I,hln •• 
occur not only for the r.ason of bu.y ter.inal, but inldequate .ett1ng 
of co •• unication plrl •• t.r. on the teralnal .id. Also, co •• unication 
fillur •• occur due to noi ••• on co •• unlcation 11n •• 

Int.rnational public rac.t.ll. n.twork. ar ••• p.ct.d to b. 
1aple •• nted On. 1. a facsi.lt •• tore-Ind~forward syste. based on the 
MHS ( ••••• g. hlndling syst •• ) t.chniqu. which 1. being d.yelop.d by 
J.pan'. kDD (International rel.graa and relephone' for '-111 aod. 
fIC.l.11 •• Ichin.. It i. exp.cted to b. in s.rvlce In the nelr 
future 

Ther ••• 1st .trong d •• and •• prt.arl1y fro. Japlne.e corporations 
1n the '-IV 'acsiail. tran •• l •• lOn b.twe.n the U S. and Jlpan In 
response to the d ••• nds, KDD stlrt.d s.ryice. of S6k bps plck.t 
switched coa.unicatl0n (called VENUS-LP) which allow .xtend.d picket 
SlZ. for the '-IV .ode flcsi.ll. trln •• ission 
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Recently. hot topic. in the 
around low priced .achine •• 1 • 

fac.i.ile 
la-called 

.arket have been centered 
·personal facsl.ite· 

Realization of the low price without deorading functionalitie. 
wa •• ade pOI.ibte by adv.nce.ent of technologi •• in all •• pect. of the 
tacli.ite luch •• readino and writing of i.ao •• , .ode •• data 
co.pre •• lon technique •• and int.fac. to co •• unicatlon network It ow •• 
also to advanc •• ent of .icro electronic. technologies that are 
oenerally available .uch a. laro.r capacity and lower prIce of .e.ory~ 
.ore functions in one 100ic chip of LSI. etc For exa.ple, a .od •• 
nor •• lly conllsts of a few chips , but it will beco •• one chip WhlCh 
can support higher co •• unlc.tion Ipeed • . 

M •• o Phon, 

As an extension to the p.rsonal facli.ll •• there e.lstl a cl ••• 
of .achlne. call.d • ••• 0 phone- It support •••• 11 .lze pap.r, AS or 
A6 

The .e.o phone ,. cl.llified into two cateoori •• depending on the 
type of co •• unicationl . One i. a facsi.ile type and another 1. a 
tele-writing type 

The fac.l.ile type .e.o phone. are further divided into two 
group., One 1. a group of .achlne. which are co.patibl. with C-Ill 
Another group ts .achinel which are inco.patible wlth '-111, but can 
co •• unicat. w1thin the group to .end and/or r.celve .e.ol or 
docu •• nt. 

The tele-writing type i. a .achine which hal pre.sure .en.ing 
•• chanll. and .en.e •••••• 0 •• or graphic. whIch are being written on a 
pad, • part of the .e.o phone equip.ent 

"e.o phone COlt Ie •• than 50,000 Yen (333 USC) It II .uch 
•• aller in lize, lighter 1n weioht, and lower in prIce co_pared to 
·personal f.c.i.ile~ Although It IS .o.eti.e. li.ited in 
functionalitle. and tran •• i •• ion Ipe.d (2~OO bp.>, it u.e. ad~anced 
technologies luch •• contact .en.or for "r.ading-, one-chip .ode., 
spectal LSI for 1 •• ge proce.sing 

Standardi1ation of .e.o phon •• which u •• ~-III 
co •• unlcation technique il b.ino worked on by CCITT 
standardized, it il expected to be us.d .ore wid.ly 
ter.tnal 

Auto,.ti, Swlt,hlna .nd Vol,. R"pon't 

co.patible 
Once 

a. • handy 

Perlontl flcsi.lle .achine. tnd .e.o phon •• are likely to be used 
.1 telephone equip •• nt a. well . Therefore functlonl such .s In 
.uto.atic switching functlon between telephone .ode .nd fac.i.il. 
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.ode And A votC. respons. function beco.e .or. i.portAnt and ar. 
required . 

As to An AutO.Atie .witching function, there Are. feN t.chniqu •• 
Already in u •• now; Counting call rlng. detecting a .1gnal a. part of 
faCSl.lle co •• unication protocol. analy.t, of frequ.ncy of r •• pon •• to 
recognize if it is hu.an voice or not 

Voice re.pon •• i. alr.ady i.pl •• ent.d In .o.e .achine. It Is 
conc.ptually a COMbinatlon of an answ.ring p~one wlth a faC~l.il • 
• achin • . It ha •• collectlon of .i.ple phra.es stored ln read-only 
••• ory (ROH' chip •• uch •• ·PI •••• call aoain later- etc 

Exa.ple •• re "atlulhtta'. PAnafa. UF-32, Rtcoh·. RIFAX LJO/L60. 
Toshiba'l COPIX TF-230/330 

tplor fA,.1.l1e 

~Olt of offlc. docu •• nt. do not reQuire .ultl-color print on 
facliail •• achlne, How.ver, 1n .o.e .ppl1catlon luch .1 schooling via 
fae,iA1le eo •• unication, a bl.ck and red two-color print capability 1. 
appreciated and t~.re ar. such •• chine availabl. today 

Two-color facll.1le .achine. have. two-color scann.r by whlCh 
red .nd black .ignals are ,en.ed .nd coded On the receivino .id., 
two-color ther •• } paper il printed by a two-color thera.l plotter Th. 
ther •• 1 pap.r dev.op' d1ff.rnt color. depending on differ.nt ene~oy 
l.v.l 

Th.r. ar. a few a.thodl in color printing . 1) aultl-color th~r.al 
printing 2) ault1-n01zl. Ink Jet prl"tlng , ]) ther.al trAnafer 
print lng, .nd 4) la._r printlnQ So.e of the .ethod. are i.pl ••• nted 
In co •• ercially avall.bl. facai.11e .achi"e' . E.aaple i. Ricoh's 
RIFAX 8106R 

St~ndardlzation or color inforaatlon coding and tran •• la.lo, ~r. 
now under way by CtITT 

High P,rforl.ne. Flc.a.11, 

A hlgh perror.anc. f.c.1.11 ••• chin_ which 1s ao •• tla.s ref.red 
to •• a ·c.ntr.l •• chine- 11 charActeriz.d by • qUAlity pict~r. and 
high ,p.ed In order to .chie¥ •• hiQh qualltv plctur., iaprov ••• nt 
of ov.rall technologi.s for r •• ding , writino and proc."inO of i •• Oe 
n.ed to b •• ddr •••• d 

For •• all charActers such .a thol. in n,wap.p.rs, 1t is required 
to hav. four tia,s den.er scan lin.s thAn the ·fin •• od.- of .xlstlng 
f.Cliail •• achin •• Curr.ntly .ulti-bit CCO to r •• d 16 pl~els p.r •• 
i. lapte •• nt.d However, 1t i. expect.d that b.tt,r p.rfor •• nce c~n b. 
ach1.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 tough year ahead for most vendors in 1985. 

Computer, are the Imall btl,t boxH ImlnK on office df";ka 
UAotd (Ot spreadsheet lna!)'.I._ Computers are also mUlu'. 
systems In en\lwnmtnl·rontrolled back room',orchHtr.t 
inlt the mlnuf,ctur. of IUlomobll.I_ And there II. romplftf 
IPKt rum in bttween 

"Impl\' PUt, romputt~ Itt electronic mar-hi"" that 
manipulate tell and numbtrs It hilh speed wing pr.wril 
ten sell or inltrucuon Thew m.rhlne~ Impro\'f' produC'ti\ 
Ity In len-ict IndUJtrlH by aidinl the preparation, Ina hili_ 

and ito", of information and pronde a competltlH ed,e lei 
manufacturers throu,h automauon, which redUefl manu 
'actunn, eMU while iner.lI.n, product quality. 

Computer hard ..... r. ,hlpmenta reached $53 billion world 
wide In 19&1. acrordln,lO Ulimat" by Internauonal Data 
Corp (lOCI. a market relfuch fi rm , That erelude. an~ 
re\enun from 15e,,·ice. softwue. and maintenance IDC' 
UJ)K'U .. lei to ,row at an annual ute of 18.1' over the 
nell fj\'e )'UI'I. to $122 billion In 1989. 

18\1 ,alunlt a broader \'11''4 of IlS market. efilimatH ,h. 
information procHlin,lndu,uy ,.neratt'd more tl\a;n 1260 
billion in revenUH world'4lde in 1984 IBM domlnatel man\ 
o( th. malOr marketa In the In(ormauon proctuin, Indus 
tr)'. In Its view. the InformatIon pr()('fUIn, IndUitry il 
actually a conve'lent'l of the.computer. communication •. 
and rontent buslneues. (By content. IBM mean, datab.~. 
toft war •. UHr lanl\1&8", and directorl".) Communications 
deal WIth the tranlfer o( information by luch meaM a. the 
telephone and electronic mail and the tran'miMion of 
tnJlructiOM and data to luch equIpment u worlutatlonl. 
pnnterl. and copier mach In .. Any maJOr player In the 
Informauon prOCftlln, industry mUit add re,. all th~ 
ISlU .. , IBM ntlmalel that the IIIformatlon indullf)' repre. 
sented about 3.9" of U.S Ito ... national product (GNP) In 
1984 The tampany projeCLllhe indwtry will"ow by 15' 
annuaUy, to reach S300 billion in revenUH worldwide in 
19M and a tullion dollan by the early 199Ot. The informa · 

M.lar" . McCrollen. Comput.r. Analy,t 

lion prOCHI.n, mdUilry II likely to be the lart .. , in th. 
world by the end o(lhe ~nlUJ")' and 10 affect tMdaily hfe of 
e"er)' person 

Price f pedormance drives market expansion 

Continued Impro'·.menl In pricefperforman« le'·els of 
available eqUIpment lithe drl"I", foree bthind the,ra-1h 
of the Indust~ A, the performance I.,el11 flch prict point 
contlnu" to Impro" tor. ron'I'rseh·. a, th. ptlC'f for a Il\"en 
11'\1'1 of performance falta). more cUitomers are wilhnc 10 
buy romputlnr power The induslr), has Improvt'd puce/ 
per(orman~e by approllmattly 2O'7t--25~ per year Thi, 
trend .. Upecled to continue ror at leut the nut dKade 
and correlatn '4'lth annual re~·enue I rOVo"lh or 15'-20". 

Se'·eral daMH of romputers art a'·allable to soln a WIde 
,ani' of compUlI1ll problem, and price/ performanct 
Impro\'.m'n"'are upected to be effected acre.. all dauu 
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... -"'~ , .. L 
'00 r 
00 .. 

o "" ,. • -- -- " 

--
.-

u u 
---"-

~ .. ., .. 
COW\ITUtt. Off](;('~ ell 



LarKe·scale systems are needed as central data reposlt.."",. 
as commun,catKHu ronlroUet'S. and fo r batch pr0Cfi5lntt bY 
large busineues and InSiIIUlions. Mld·size systems perform 
Similar functions for lmaUu bWInHUS and departmrntS 
and proVide optunal ~utions for real·time. inleracu"e 
compUlInc. ~Iicrocoroputers pro\'ide ,nexpensi\'e 1oc.1 com· 
puU!\I power and act I:J communiutions terminals: their 
cap,ab'httet will conllnue to Increase. enablinK ,h,m to 
perform a la~r Dumber of functions. ~ficrop rOCKlOr
based computers WIll e\'o(\'e from a'!\Ile-wllln, machU'let 
into muhi·wlunc "''Ofbutlona. 

Lafle-. medium-, and small·teale refers primarily to pro
CHSlnc ~er, not actual size The phYIKal size uf all 
computers has been .hrlnlunr over the past d«.de Wllh 
ad\'ancn In ~micondurtor lK'hnoIOl)', 

ThJ'OUlhout thll dlJalSSlon, ' UPS Imillit.ns (If irulruc· 
lions pt':r second I "Ill be used 10 e"alulle and rumpare 
computer performalK"f' le,·,I. \iIPS is not rf'C'tIJnlzed as a 
ulid measure of perfurmana by man) l-umputer manufac. 
turers, mclodln'18 "' .... 1I h JU"IHlcallon \IIPS ratlnlf~ un be 
mllludinr. IS Insll'lK'UunS u..rd In execule cummand~ 'Ity 
In lencth. In addl1IUfl.lhe elhclency of the operalinK ~'~Iem 
and n.rd"are archlltcture al'I(J contnbute to a ('f,mpul,r', 
performance. Hov.-",·t'r, 'liPS is tht' nest §Iandard I,f rom 
pari$On a'a,lable Ind 'I ... ·Idel\ u..rd b\ anal\ u. and mariti 
researchers. 

The boundanM "'parlUn, product dusn ha\e become 
blurred u perform.nce jl:apt between pnlduct c.'",Otl"" 
ha\, hHn hUed In and new tKhnolOClt't uverlake Ihe old 
Consequently. CUSU.mer. ha\e a broader arr.y of wtUtlOf\J 
fur lhelr pfUCt<l.Wna 0Hd. \'fndu!I mU.!.1 I,lft'r .. \bl ...eltc. 
II"n •• ( mll!'J,..led productli I" o.mpelt' erft'C'ti\fh' Cart) 1ft( 

a,fa"lnl number ,.,f pr.lducl.$ hat had an »dlt't'5t' rrfrct "n 
prvhtL -\n inneaHd number ,., producl.$ ~u('" the \ul. 
ume 0( eKh Produd. lft(rebH m\~ntUfl""', "tlen n~ I 
ytn latter mark.ettnl upendllUrH. and lenltlhens order 
C)'('1ft. u CWllOmt'fI ~Ulre mCJte time to t'\'aluate .11 the 
altunali\ .. 

BKau.e u(!.be c~er Mtv.tt'n supermintS and maln· 
Ir.m8, bl!t"'Hn mlnl4 and micr,,,_ .nd in all other C.I"IO
ties o( compulers, Ihe Iradlu"n.1 dl\'I~lOru-mainfram"", 
mlnlrompulef1., and mlfftlC"mpulers-·are MinK rrptaced 
b~ the lerm. lar,e- medium .and <;maU Ite ~"It'nu and 
pef"\<>nal e.,mpult'rs. 

As imJKIrtant .. Ihe hlurrlnr u( product calego"n II the 
rt'\'ersal of Ihe tradilional puce, performance rflalfonshlp 
KrUfoi prudUCII)pe In Ihe pAIot, Ihe rule CJ( thumb .. us Ihal 

IBM 's ,984 marh! share in various product markets 

L.,._ -- " XI 

Campul., co,l per MIPS·-1984 
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fur 1 .... I(;e Ihe pnct une t'mlld buy fou r lim" Ihe pe rfor. 
mam-e T,odIY, all ebe rem.imng equal, a dollar Will buy 
mllte prOCt'~:olng po .... e' at the low end of Ihe performance 
range Ihan a, Ihe high end According 10 Charles E. Exely 
.It ch.lrman and preSIdent of \;CR CORP" a tYPiCal maln
fume ..... llh pt't1pherals, rotl 5500,000-$1 million per ~IIPS 
1ft 19Ji4 SupermlnlCOmpulers ..... ere priced at $150.000-
$350.000 per \IIPS. minicomputers COlt $S(),OOI)....$IOO.OOO 
per \IIP~ •• nd person.1 ('flmpulfrJ COIl S25.0t)(}..S40.000 per 
\IIPS The Imall"t compuler had a CUll per ' liPS about 
"ne,l ... enueth that uf Iht Iarle ·~aJe s\'ltema. 

Thl\ phen"mrnon"'31 brought about b) Ihede\elopment 
,ot Iht ml('rl·,)fIIlL:"""~"r, u.t"d In Ihe smaller ~Htem._ The 
pflC'e dlrft'renlISII h"uld narfQW .5 new wmiconductor 
If'C'hnnk'CIH Ire .pplied 10 the la,.er Ylteml_ In the mean
lime. the ~ ... t ad,'anl .. "e (Ir Ihe mailer .. "'tems hal contnb· 
Uled to the trend I') .... rd drunualited data Pf'U('flJlnl 
T ... enty )'urs aro. It "'" COIt-t'tfl!cu\.'e for hrms to han '" 
d.ta pro('ehlnJ «nl .. , IUlu~tlfy Ihe purchase of Ihe larint 
')"'lfm pottlhle In orlier to leI the Iow.-est C"fOSI per JOb- The 
mlnlt"f'>mpultr molde 1\ p. ..... lble 10 buy romputinjC poIIoer In 

:Iom.ller InHrments It t deputmental use \hcrocomputers 
br'1hchl Ihts .. ne h'P (uri her b\ pro\!dlnj( a~' tern dedi· 
.ned lu t'lle ulot'r. al <11 fracti"n v{ the CUit of la'1e-~ale 

pr',,·t' .. InK H" .... e\er, mlHI.K'O.mpUltrs cannOt perform all 
tht t,,,k, larJu ~y~lems un Pef'klnal Ctlmputers tVmpete 
me>te "'Llh Ih, nlcul.wr.lhe I\pe""rlter. and other dt'tktop 
ulen'll. than \to Ilh larler cnmputt'rI. 

No one ever got fired for buying IBM 

18\t I~ "'pandln. II. d"mlnoln(e In alm" .. t e\er~ m.,or 
m"rkiPl In 1'1'4 IB\I had rr\t'nues "f ~16 billion and net 
Inf"me c.1 ~.b blliiun B\' (nntribt, DI~ITu. EQLIP .... E.'TCORP 
I[,r.:l. the <Hl.nd 1"'jIHt C'umputer rompan\', v.-tKlld ha"e 
~t\.'''''n rt'\enun e.1 .• nl\ ~ _ hillivn .nd net I!l(ume or~87 
mllli .. n I.'r nJtndat \ear 1l!~ tOIJ;rrAL EQliP .... E''T hu a 
·June h .. cal lrarl, 'c(Nthn, to.a uttr ~une" conducted bY 
DorO"'OIIM, mOlt tB .... cu!'lumers .. ), Ihe\- assume they Will 
cunllftue 10 buy mUlt o( Ihelr tqulpment (rom IB\( o\.'u Ihe 
nelt n\t' ~rars. nut only for lhe ..afel\ o( bUllO, from the 
market leadu, bul atau hKalUe "f 18~,f •• uptrior rfCOrd fur 
""met' and suppon 

IB\I'. tlated rualll tu 'TOW al or abo\e the rate o( II"OYo'1.h 
1ft ~t'rv "'Iment In .... hlch It ('f>mprln, or .t ur aOO\'e the 
est,mated 15' ,rc",.-th r.te for Iht o\eral1 industry, GaiOl or 
Ihl~ m •• nltude ... ould rf"Oult 1ft re\'enUH In UC'HS of 1100 
bllh"n b\ 1~1 At th.1 ,ze, IB\! .... ,>Uld prubilbly be the 
I"rg""'t C'Orporatlon In Ihe U.S 

.. 
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By virtue of ILl enormIty. /S\II' the price lud.r (or almOSl 
every c.~lo,)" of computer. In the pa5llBM ha. provided. 
pncinl umbrella under v.-hich mOlt competlton coold live 
... hilt lenin, IBM ""Ilk healthy margins. The plrlur. 
chanCrd In urly 1982, when the U.s ,ovtrnment droppPCi 
ILl 13·year·old antltrwJt IUlt .,Iinn the company'. Since 
then IBM hn made lIi,KSIV! price CUll. in troductd I .~.d)· 
.Iteam of new producu on the Iud In, edit of technolOfV, 
and .ued competitors aUegedly Infrlnllng on lUi copyrights 

Although IBM hu • \',rtual monopoly In the large,sclle 
')'Items matht and II rapidly ,Iming,hare In the personal· 
compute, market, the lovernrnent will probably not reney, 
any action, particularly in the current political climate 
elven the strat!lic importan« of the Indultry and Japan'. 
rKent advanen in technulorlal know. how, II ml,ht e\en be 
arrued that 18\1" Ille Ind rHQurcel are the l S 'I belt 
"" uPOnl In defenlt of Its current lupremlC\ In the rom 
puter Indultrv D) lBM'tHlimale, II currentl, hold no more 
than 30'" of the computer Iylteml market , IDC. ho""e'er. 
.,tLmated 18M', Ihare It 38 5~ In 198.1 and .lIlhll~ belov. 
that In 1984 In an hkehhood. ltrlous anturu I actwn ""ould 
rfOt be taken .,alnlt IB\I unlKl predator) prlCLn, IpucLn .. 
below a"er.,e ('(lIt) wuld be pro\en . ThLS would nOI be eH~ , 
.. IBM dott not bruit out COlt Informauon by product line 

Oue to economLei of scale, 18\1 I, the 10W ' COII producer In 
many ca.u The com Piny has enlargfd IhlS advant.tge b~ 
In\'tllIne in automaled ra(' lhtiet , Bet""een 1980 and 19&4 
IBM lpenl S16,5 billion In plant and other propert) (~ti 
bLlllon In I~ alone)_ Noother U.S compulercomv-anycan 
malch IB"", plant modernlZluon and expanSion prOfram._ 
IBM t.tk" plln. to desi,n luch hlgh .volume producu al 
mkroromputett, type ..... rlters. and printers. With al few 
Plru .. pouible 10 they mlv eUlh be manufactured in 
automated facihu" 

18 .... lIa firm belle\er In the price ela"iclty of demand and 
has hlltOrlCall)1 pflt'td carefullv down IU «NIt cur.e With 
,rOll marllM olabout 40~ In 19&4. the company hu plent' 
of room for price cu16, 

Competition fuels technology advances 

AI IBM lowered Itt pflcing umbrella, Illncreased Ltl flov. of 
new productl to the marktt . In 1980-84, IBM .pent SI5_5 
billion on research. de\elopment. and en,ineerln,. IB .... 
lpent ... 2 billion (91" of re\enues) In 1984 alone. com· 
pal"fli with S6J1 million 01 3") by second ·ranked Dlcrr.u. 
tQt:IPME..VTCOIU· durin, II. fiSt'lll vtar ended June 30, 198-1 

IBM', competllOtt. panicularly the pluc ·compatlble man 
oracturen (PCM.I. ""ho make ((Imputen or peripheral. lhat 
Qn be pluned Into and operaled ..... Ilh IBM eqUipment , 
thrive only .... hen the), can pro\'lde a prlce/performan,e 
ad\"lnLale o\er IBM Now competitors must play tKhnoloc\ 
catch·up with an ever.inneulnl number of 18\1 products 
JUlI 1.0 .Lay Iven, let alone provide lupetlor producll. Tht 
re.ult ho ~n an induitt)'Wlde lculeration of RAD u:~n · 
diture. In the fact: of se\'ere P1lCI"l pttuure. 

In 19S<!. 18!f1 Introduced new productl ""Llh "lirnated 
procram rtvenuts tot.alin, 140 billion over theLr hfelimts 
IBM piaN to introduc:e nev. productl in 1985 e.pected to 
,enerate toLaI procram re"-enuel of sao billion Thll phe· 
nomenal rale of new product introduction. II likely to 
continue. 

At the ,peed 9ilth .. hich new producll ate Introduced 
increases, product life C')'tletllhrlnk The marcln (or error IS 
amall, u eumphfied by the elperlence of STORACE. TECH 
NOLOCY, which wu one of the 10 larlHt computet compa
oln In 1983. In liLa 1981, IBM llIUoduc:ed a new higb-

performance disk .tot.,e .ubt)'Item. the 3380. for u5t " 'lIh 
large·scale l)'Items. Sl'OkACE TttH, LOGY, ..... hOle main 
produtU are IBM.pIUC-a>mpallble hllh-performanc. ltor· 
IKe producll. btoc,n de\'e!oplni a compa rable product 
Plagued IliIlh dell,", and ttchnolor;ic:al problems. Ihe com 
pany operated It a lou for four Ilfllght quarten (ended 
June I98.n frnall)' the rompany began ,unng up for 
... olume production of itl 8380 d"k .Ioragt lubt\'ltem The 
company pro}tded thlt It would break eun In the thud 
quarter of 1984 AI that time, bowever,IB'" CUI Pllces on Itl 
Ullunl product hne In preparallon for the announcement 
of a new ,ener.tlon of h1llh .performlnce .torage devicel In 
OCtober 19&4 . S"T'OftIoCE TECHNOLOGY announced II would 
report )et another lou and filed for prolKllon unde r Chap
ter II of the federal Bankruptt'), Coch' 

sroRA(>E·. pt'Olpect5 do not look ,uod 11'\4 plan. to begin 
volume .hlpments of III ne"" ,eneration lIora .. e device Ln 
lale 1985 A C'OmJ)f'llt1\'e product from STORACETr..c .. 'I;OlOOV 
will not be '\'llable before late 1986, It Ilk" a lot of ca. k. 
'Ahlch ~ORAC[ doet not ha"e, to brIO, a nev. product to 
market Morecwet, CUitomers are likely to be leet) of bU)lnl 
.uch elpen",e Items U hllh perrormance ltor.,e lubin
lem. hom a rompan) that n»U1d dluppear 

Some vendon find temporanl)' ufe harbott in market 
niches where IBM d not yet . ltone 1I'o'TERCRAPH CORP. found 
luch a niche In lhe compoter·akled desien and ((Imputer
aided manoflt'tunn, (CAD"CA .... ' market.. and DA15\ SYS 
TE\b round OM In the compotet ·alded enclnHrln, (CAE, 
lIIoru'lItion market. Dul no niche that offen potentially 
la"le te\'enutl or an enue Into anothtr IAr,e marht Will 
e\·er be safe from 18~ 

In lummary. IBM', compelilOn .ur.-I'Pe only b)' oiferinl 
productJ With ~tLlfiant advant., .. over thoat of IB'4. 
Ulualh .Iolloer pnce or bllher performanet for comparable 
eqUipment A~ the tKhnoloc· Involved In fR\I'. product. 
becomH morf complu and the rite at which IBM Inltoout'ft 
new prodUCI Into the markel a«eleratH, It eeu mure 
dlfficuli 10 dt \ flop compttlt"e prooucuand bllrlJ them to 
market on Il lmely basi._ And HIB\I IOll>e .... lu prices. It Jtll 
harder 1O ()lffr a pute achanllle and remain prohtable The 
net martin" and r~turns on ~ully of mo.t computer \'en 
don that compete "'llh lB.\4 hau been dKltnlnc fOr the. put 
rello vurs. 

R&D e.penditures IS I !., of ules-I,lecled 
computer manufacturer. 
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IBM sets the standards 

As lone as IBW remaiM near the leadin, edge of lKhnolo-
1)', It will malntaln III product leadership position. III SlU 

and larte customer hue assure that It.& producta will S. l the 
standards for the Industry and that IBM compatibility ... ,u 
remain allron, sellin, polnL Everyone wanLl standards, (or 
they iMure the availabili ty ollOft1 .... re and peripherals and 
make networkina euier. 

Muay \'endors and CUSlOmel"l wouki hke to 5M a Iot'COnd 
industry standard emerte. The mOlt likely candidate is 
ATAT', l'NIX operat ine I)'tem, _hlch II popular In multi
user en\uonmenta and widely used in the sclenufic and 
technical market.&. ~eraJ non.IB~-rompallble computer 
vendors have embraaod L'YIX as a way to compete with the 
gianL Commerrialapplicat'ol\J hII\'e not been widel)· de\el
o~. but the fact that IBN now otrel"la \enion o( LVIX for 
ill oev. mainframe line and III PC ATsuUHt that toft .. are 
applicatiOns v.,11 h«ome mOre \10 Idely a\·ailable In 198.'). 

One mi,ht ~UppoM that .-.TAT (ltfel"l the m..,.t S.fH"lI 

threat to tB Iot "-llh III t "X operatinl .)'Stem. IUMtantlal 
tHQUtCft, and wee cUilumer base Yet 1984. IU tint )·eu of 
operall"ns as a computer vendor, was leu than spectarular 
It is stili uncertain wbether ATAT can sucuu(uJly make the 
traralllon from reculated utility to markellt\l -orlented 
C6mpUter company, In addlOOn, IBIot ... ·Illlihl)· Introduce a 
multi·user operatinlSYItem of ill ov.-n that olfers equal or 
superltlr performance in office en\uonmenLl 

Communications a future priority 

With all the empbasls on IBIot romp.tibility, one mlcht 
baume thllt 18\,1's prodlKU are compatible acrou product 
lines, Thev aren't. De\elo~ Sfp.ratel)' for dltftrf'nt pur· 
pc»K, the company'. computer famlliH ha'e ditftrent 
hard"'",e and operatlna S\-stems.. In other words. ua \)' tems 
cannut talk to nch other Connecti",ty p ro\ldH the key to 

MAINFRAMES 

t.,,'o of the fastHt arowing markeu In the indUltry-otfice 
automauon and (actory automatIOn- and is a top priority 
fo r IB Iot Automation does not mean puttln, a microcom· 
puter In e\'ery office or providing every englnur ..... lt h a 
",·orbtanon It otten means the application o( rommunlca
lions net .... orkln,. Automauon fticlhtates the Ho ..... of IOfor
matlon bet .... Hn data prQttUinl mainframH, "'ord prOCH
IOrs, v. orhtations, robota, prmters, copiers. 51t1fage de\·ices. 
and any other electronic machlRe that manipulatn telt or 
data, 

Nut lurprllln,ly, LBM domlRaw both (actory and oifice 
automation Inee the federal antitrull .Ull against It wa. 
dropped in 1982. IB \,I hat been makm, lUi presence more 
trenlly felt ",,,th a bevy or ne ..... producUi (or both en·.'Iton 

menu, Vendors who had Htabli5hed market nich" are 
hodln, thelt li\es a lot more difficult these day •. r or 
lostance, after )'eart of ,fowth in ucns of "O~, v. ... -.:c: 
l.A9()RATOFUES. once the premier office automation compa
ny. reported a 66~ decline In u rnlop nn a reo;enue "ain of 
pnl\ 2Pr. in the quarter ended :\b,ch 1 1. 1985. It is known 
fnr liS 'tand,alune " {lrd PfON'Ulng eqUipment and il ha\·inc 
trvuble penettaUnl the full,line office automation market. 
('Q\,IPtTER\ ISLOS (ORP., once the leader in factory automa· 
tlon. II nuw faced ",th formidable competition (rom ISM a.nd 
I'TERr.RAPH ('ORP It IJ In a product line traMltlun. from 
\) tem.. that automate peclfic .. pec:tI o( productIOn to 
those that automate the whole product prGCHa, from con
~pllf>n and dKlln to ... IH and s.rviee Cwtomers appar· 
ently aren't qUite ready (or such complete automation The 
t't'mpany reported a loaa of $19 million on a decline In 
rt\ tnue" ti l IJ"- In the first quarter 

Luul a rn net""rk iUS) te<>hn.,IOC)'. the means by 
whIch all this eqUIpment is connectflt , is not nearly as 
ac\\anced as the prUillMUid ha\e IL IB \1 '. own LAl'i won't be 
a'ailable unuI19B6, (.;nul then, many cUilomers will take a 
bruk from theu tUlh to pUrchue pl'OCHlln, ~r to 
consider huw best to connect all their vanous system~ • 

Large-scale systems will power LAN technology 
Internallunal Data Corp. !lOCI. a matket rf!learch firm, 
dthnH IItl;e·w:ale or mainframe romputel"'l .. Il)·"teml 
dKlgned to ~upport more than 128 u,en In commercial 
rn\lr"nmenU, They ",II C<'f an a\trlle o( more than il 
mllll,'n IOC estimated "·orld"ide ,hipmenLl of Iarae·'Cale 
'"'temt In Iss-t at 316 billion. up II "'" O'·er 191'\3. and 

rtpresentln,lVme 3O~ of total computer .!Ihlpmenu 18,f, 
lhare "'b put at about 72"'". "Ilh 18).1 plUl-('OfOp.uble 
manufacturers IPCMlI acrounun, for an addiu<>nal IO~, 
accordlnl to IOC, Fi\"e.)ear ,rowth rate esllmlt .. for t hlt 
dau ol computer ran,e from 9'10 to 18' Our estimate calli 
(Ot 10'\ te\'tnue lalM In 19&, and ,r~"th a\era,lng IS'-
16'10 O\ er the nelt fh·e ),ears, 

The boom In persona! computf:r u.iH In 1982 led many 
PlO(OOlllators to forecut the demlH of the mainframe and 
mlnll:omputf:r Clearly the IimiLl and poMlblittlH o( all 
thew machlnfS Iliere not fully undentood DlIwbtlted data 
PfOCHlinl baa brourht compuuna power to the dUL How· 
e,·er. Mnnectivity-the ability of desktop compute'" to 
commun~te OWlth each other and ,hare information-is 
nHded to mUlmlU tM po_·et of thKe machines. Thll 

requires cnnnt<:lIl>n .. ith a lafltr cent ral mmputef C(lnw· 
qllentl\'. If the mlcrocnmputef has had any elfect ,>0 the 
laIYe- ·ale c"mputer market. II h ... ~purred drmand. u 
CI·mp,.nles ,ul\e to aut"mate hulh r;t((r't\· and (,th(e 

Alth'-Ullh gw,,"th in the \'ah,e ,,( .. hlpmenu (.f lara:e· teale 
('t,mpiJter\ .".111 be health,·. It "'111 be cln .... tt than that (If 
_mailer. ne .. tt '\~tems. By 19...0 the \·alue uf hlpmenu of 
mlcr<X't,mputen should uCHd that I,f maln(ramH. By the 
ear"· 199L)' • the total \·alue ,,( mluocumpUlen Installed 
~huUld ncH<! that o(wge·Kale \ Hem 

IBM's stronghold 

IBIot', ~hare .( thiltmportant marht hat been increuln, 
Since 1981; not ('Olncldentl)'. the U.s go\ernment dropped 
III l1·year antitrust ~UI1 .. alnat the company In 1982. IB).I 
hal a cunSlderable in\tstment In ILl large mstalled customer 
bur, .... hlch It uses tit le\·er.,e salH into new market.&. With 
IS \t", Increolnll)· AI,rml\t pnClnl[ and technoll>(Y, It 
~hould continue to Increase m&lbt hate. IB~ ",,11 Mneh! 
m06t from the proJfCted growth In thiS markeL 
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Tht fht <:ompanle~ kno .... n as the 8U~CH-Bl·RROl!CH .. 
CORP, ",PEII:Rl CORP (formerly l'ni'arl. r-.;CR CORP. to!'lo'TMOL 
DATA, and HO/l;Erv. EU,I"C._ manufaclure larKt'Kale rom· 
pul ..... u.sinjl non-IBM-compatible operaunil '~"'f'mli that 
art' proprlt'ta1) to each \('nriut Tnnt' are tH"" oldt'!!1 
CtlmpetllOrs. \\"Ih 18"1'. nranglehold on the markel. this 
group ...... 11 at best maintain their customer bUH O\t'r thf' 
nut five y.a,.. but art unlikrly to add mam nl' .... Ic('ounlS 
EXlitlng cu lomu, are 't'I!JeLlnl to chanj[t \!"ndors due to 
the high roll of ..... lIehln(l: software and penpheral. hI 
proceuors "'llh dlfferf'nl operating s~"'lems HOllle,!r, IS\! 
romp.labllLt)' 15 almost a nect'l5l1), for adding npIIo custonl' 
ttl. Acrordlnl to m(', the Rl'~CH 8cluall,' manaj.ted III 
Inne.se their 101.11 ,haft (,I the In largf"l("ale '\'~If'm~ 10 
1"'" In 1911,-1 frum 12'; in thf' prf"tllu, 'f'.r, pnmlril\ duf' 
to a Jump In BlRR01\;H,;' ,harf' to 5,:l~ from ~ 6~ Th __ 
Inaf'a~f' plaCK Rl RIW1('H .. In hf'cond plact', bf'hlnd 18\1, In 
that ~tur 

Thf' HI "iC'H rompaml'S h8\l' adOll1l'd il'\ l'ral 'trall'Ril'~ In 
dl'fend th~lr ('ullomt'f haW!. Ont' hD~ bt'rn It. h·rk UUI 
nlch.,. In v.hlth thl'\ can .. lfl'r supt'rlor prll(iurtr.. brUt'r 
M:f\1 e, or "uml' othf'r ad,anlaj(l' t\., l'lampll', HlI'E' .... "'LL 
1.1'" IU exprrtllot In rontrolli and compUll'r S)'ltl'ml m the 
faetor,,·aulomatlon and buildlnR-,«urlty markeu, BUt 
ROlI.OH~ bas larlrled H\'pral markell. luch a. thl' hnanclIll 
Industr)', In v.1'\lch II alrl'ad) had 8 IlrOnl[ position 

\tOlt of thue companlh t\a\r adupted the l' 'IX operat 
lOR 1~'Jtl'm to tom. df'.rH, usually at thr lu ..... r l'nd ur their 
prudUlt t,lfulngs, bUlalsu in IQm. malnframl' product In a 
wvrld that demands Itandard . lhll apprvach mllhl offl'r a 
IlronR offens,lil' wr.apon aRatn'l IBM tf a Ilandard (""IX IS 
detl'rmmed and enouKh commercial apphcationill are dl'''l'l· 
oped (/If the t \1,,( .n\'Lrt.nment, ("ultoml'n don'l aly..a\· 
chooH IBM IY t.ml breaUIt' they ar. better, but Orll'n 
bKau t' thn 11ft' th. landard 

Mv.' of Ihl' H\I'\l"H wmpamn ha\e di\l'nlfied to IOml' 
dl',rl'e. but usuall), Into relalt'd bUlin.i~ ro'TROI. DATA 
hal prubabl\ ,trned the (arthl'lt, In 1984. hnanclal IIf r 
\ll'tt, mdudlnlJ lealLnl.nd i""uraI1Cf bUlmelWt. pro'ldPd 
~.jI~ IIf rl'\'l'nUH and 59' \If flperalln, pruhll O\t'rall ror
puratl' proht.abllit\' ,n lhl' lUI fl'w )UI'J hu been 1H1 than 
IItIS(.CtOI) .nd m latl' 198<1 It announced Lt wooid 5f'1I1t1 
llnanee ,ubstdlarv to fl'focut ttl r60urC'K on the eompul,fr 
busml' 1ft. 

Plu,·compauble manuratturl''' IPC~b ) make Iy .. tems 
and pr,.ph~fall that afe cumpatible ""llh IBM .qUlpml'nl, 
Th~\ h.u made a m.tipl In the pall b) P'~'ldlnl som. 
ad\'8nt.ale O\'er IflM producll, luch U Lmpro\fd price' 
prr(ofm.nce. fUl.l'r dell\l'f"'. ,m.ller physical liu. Of brttl'r 
support Howl'''er. this hu brcoml' more difficult .IIB\I ha 
mneased efforu 10 Impro\e In thele ar .. , 

A...,OAHI. ('ORP II currpntl)' the tlnly maJOr P('\I \·l'ndor o( 
larJe-scai. s)'Itl'm. butd in the t.:_S_ BJ LOe'. Htlmall'. 
o\MDAHL. With .bout .47 .. Ih.re o( lhl' market, 1.1 m thlfd 
pl.ce, behmd IBM .nd 8CRROli'CH.lo AMDAHL hu be.n ha"in, 
trouble kHplnl up tn th. PC\I markl't Ln reanl YUf'I_ AJ 
the lechnolor of la'1ll'-lCal. computfl"llell more complex. 
II hu become more difficult to l'nllneer computer producta 
comparable to Iha.e o( another msnufacturer and offer a 
price ad~anlql' It II e\'l'n more difficult to indfprndenlly 
dl'lil'lop t..tchnolO(Y that prOVIdes an edge OYPr 111M Within 
the .\'er·lhorteninJ lifl' span of computer products_ At 
presl'nt, only JapanHe manufaclufel"l appear to have the 
resources tOlucceed In the PCM market, 

Jap.n will be 18M'lntonll"l competitor In the m.lnframe 
arena In thl' (ulurp FUJILIu Ltd. and HITACHI I.TD. market 
PCM equipment ranllnJ (rom larle·scale S)'Iteml and 
penpheral de ... ·icu to lap·,izf personal computl'TS, Fujillu 

ownubout -19'" or AMDAHL CORP., throu,h .. -hich It plans 10 
market iU luprrcomputers, HITACHI has a marketin, 
arUll(l'ml'nt '''Ih Ihe SAS INational Ad~ancPd Systl'mll 
dinliion of 'o\TIO"',1. SE'UCOSDl'<TOR SEC ('OR,., pro,;dH 
non 18\1 ctlmpatlbll' l'qUlpmrnl. bUI h ... doptPd Ihl' tMX 
operatinl s}'Strm_ HO'E' .... ELL hu a cfou·heenltn, Illree· 
ml'n l with 'f.(' 

IB!04 II now ,hipping its J06X H riH of laf'll'lCAle m.tn· 
f,ame computl'f'I Thl' XI8J ex l'ntry le\l'l ')'Itl'm, tntro· 
duC'l'd III Octobrr 198-1. optr.tH.t aboul 3.3 \l IPS and hu 8 
1032 ml'l.b)'tes uf Ctlnt rol lIorage The l'ntl')' Irul 1)'Ill'm. 
Sf'1I for $635,000- $1,025,000. Thil systl'm is TPllly in thl' 
mNhum'Kall' d.u, iIlustlatin, Ih. o,erl.p In clauu or 
compull'rs It offl'" IIlreflur pfl('l'/performan« 10 ~ert.aln 
modf'l, ufth. ntedium·scall' IB,'" <1300 r.mlh computf'l"I. but 
uffl'f'I upgradl' capabilitLH wllhlll the .. ~'( d~ Thefl'lIl 
lin Ihl' unl) .pparent raliunall' rOt its fllIMnce Pf\uT 10 U" 
introdu(·tlun.lhl' lullo end or thl' famil), "'allhe »V EX a' " " 
MIPS_ At thl' hi(l:h l'nd i. thl'''' lIllng foor prote Mit 

lIol}r~lIlg .t .b.,ul 75 "11~ .ach, which .h8Jl' thl' urn. pool 
of dll •• nd In tructl(ml, thl' J08.I Ich .. \n a prrforman« 
1"\l'l or 2';-l8 \lIPS .t IYII~m prices that ran,l' betv.Hn 
S5,:!1 mlilion!)"l militon 

IBM unveils Sierra line 

Problbly tM mOlt '1'llIfi~ant product launch of 19/1.5 
OCC'UrrPd ill Fl'brua~. when IB"I Introduced thl' fil"ll o( its 
nell,l'ner.'i"'n hilh-l'nd romputera Codl' namf'd thl' 
SIf'rra HtLH .. hile III dl"l'lopment, th, machlM will be 
IhlPped as thl' JOSlfJ 'l'r,.I_ 

Thl' fint 'Yltl'm 10 becoml' a\lilabll' Will be the 3090-200. 
\' fllume Shlpml'ntl.tl' ~t to brein in NO\l'mbrr 19 .. S Thr 

200 l'nlf\ ; ... \l'll\iote:m .... i11 emplu~ "HI proeH60~ l'8~h 
capable uf lI~,..r.ling at abl.>ut U \IIPS tn comml'rciaJ .ppli
calil'lnl. ror an O\fr.1l ~rformlncl' Il'lil'l of .bl.1U1 ~7 :!!:f 
MIPS, touahh ~ul,all'nt 10 Ihal or Ihl' JIJU H"v.e~l'r, ,n 
ord" to bt'~t'r prnl'uate the Kil'nlific and encin~rml 
maril'li, tht ./' /fIIJ \I dl' I,ned to offl'r up to oil MIPS in 
Kll'ntlh(' .nd l'nMinw"n!!: .ppllcatlons thruUlh hlgh·.pHd 
multtpllc.tlon, (btl'r add'ioubtract IMtruct...,,,. iopecla! Cif 
CUltf\ for loop rontrol, 64 bit dlt.a R~. and oth.r unprOlie
menta. Thl' I) Item bu nl'''' 2.~k memor), chlpJ to prov,dl' 
.hart'd rHWrce Itorl,l' of 6-1 me,ab)"tn, Up to 128 mqa 
b\1H of Itufl,l' II opu .... n.1 In G4 m.,.b)"te Incrpm~nts 
S)'Item PfI(h r.n(l:e from S.\ million to $6.09 mllli"n 
Th~ ift'Ond membrr of Ihf' f.mlh, tJw rOUrpfOCf!QOl 

3(H)..«KJ • .... 111 n .... t br .'ailable until the strond quarter of 
1981 and .... ,11 be aUtlable only IS an uPftlde from a 

100. Thl' J(J9t}·41J() Will offl'r Htlmalfl:\ perform.nct le\ 
ell 0I46-~1 \tIPS f('r ,enl'ul-pur~ UH and .... p to ';8 \IIPS 
(01 Klenuhc/l'n,lnHrm« applicatiON The 1''Ill'mI Will be 
.\ .,labll' .. Ith 12t:I ml',.b:\"tft of lharl'd central Ilon"l'. plus 
up to 256 mpc.b)"tH of upandPd ltorSll' ill 128·m ... byte 
mcrement.a. The uPirade WLII coat S4;) mllhon 

Thl' r.mll" is not truly compltlbll' .... ·ll h lhl' JV«.'( 
srnH breause 18\1 has ,one I»tk to the UIl' of hlCh IpHd 
l'mlltu·roupled klsK tECL) chip' .... Lth thiN tnna u many 
locI(' CltcUlU per chip IS the traJUl5tor·t.o-lrUWItor IOClc 
chlPl used In the J08X ... tln and In mOlt Ualtll\l main· 
(ramts. The Int.nse heat lenerated by the hllh density of 
c!tcUIIs II dillipated through .d,·anCH in thermll conduc· 
tlon module packacm" Because of lhl' hatd .... are incompa· 
t.abiltty, the JOIX senn II aoft .. .,f<Ompillble but can not 
be field·uperadPd to a ,x,go...oo, 

11M idea 01 hl'ld upt,Mfability cam. about u !tfe C)'c1u o( 
lute.Kale l)'Item. lhortenl'd. [n thP pal, CUtltomen 
scrapped or ruold l'Ipenlive .)'1telDl .t aubltanllally 



r~uc~ Prlt'H and bouCht new ones .... hen they nHode<! 
Increased computin, po"'er. f ield uPitadablhty aliOllo"S (:WI. 
tomets to Increase their prOCHSlnJ po,,'er on·Slte and in 
increments. Ho"ever. new tKhnolOC)' IS requlr~ to gel 
boosu In $pe~ with each ,enerauon or computer. At some 
point. incompatibilities broucht about by the new technolo· 
gles pre\'ent field uPifadabllLty. 

The lon, lead time benreen the Introductioo of the 
.JI~ and future a\'ailabllity came u tome IUrprue. but it 

not out of line with pail ,apl bet ... ·NQ IBN announcements 
and delivery khedules. 18)4 has wd that the iefll1.h of delay 
II nKtUary to ,i\'e LlI ('UItomen adequate planninc ume 
and to make sura all bup have been worked OUt of the 
p~ on. Customers "III nHod tUDe to make buyinc deri· 
1IonS.'L\~n the system's incompat.abJity ... ,tb the older tB ... 
~)'tteml in thtir data.prOCHIina c-enten. It IS abo Iilr.tly that 
18\1 fHIs thert are slll1a lot C)f ,..'-enun to be ,arntred from 
the X tenet. The customers that a,.. unhapPiest. of 
C'OUl"'t. are thOM at the limit or their JOIU proc:HSlIL.C cap&<:' 
Lt~. tht), may be for«d to purrhue a ~nd J08X proceuor. 
"hich ranool be uPlrad~,ln the InterLm The delay should 
lEI\! 18\1'. competitors lime to get "Lable alternatl\H to 
marlr.tt, 

IBM competitors rush to till the gap 

As of Apnl 19M, alRJtOl'GNS, HITACHI, and HOS£'t\I,-!lJ.. 
hJ,d aUannounred new malnrrame C'Omputers roueh1y com· 
parable to the models. but With urher nallabLhty 
datH antROl'CHS announC"Mt ei.ht modtls of Its .. n line, 
utlnl one tu four prUCf1,l('''' Inltw deli\-erltlare Kh~uled 
for the third quarter .. f 19[1;1 Ihmuch the fin-t quarttr o( 
19M HO'EPAELL .111 ,.lfer Ii'e !nQd.tlJ 0.1"11 nne 10 fvor 
pr'lC .... '". all aUIt.ble In late I 85. Japan', ~""tC CORP i, 
manufarlurin, the p~r HI)'"£l'"!U. "'Ill §ell HO'!Y 
"'ELL "Lil pro\Ldt tht oper.una: '~ltem so(t .... are; the 
pt-rLpheral pquipment "'111 come r m IB!oI HITACHt has also 
annuun<"ed an IBM.«Impauble procHS(jf In the U.s. to be 
'Old b\' the ~atl"nal .t.d\·ant'td S\"nems Corp I!'oiASl",S XL 
hnt Whethtr thew dthut)' dat" are actually met rtmauUl 
I" be snn_ The C{lmputer IndUltt)' h.u a kine h~tory of 
product del~\ . partlcularl)' ",h.n teadln~·tdle ttchnoltlCY 
III In\ .. htd 

"PERJtY II the remalnln, BV"CH C'Omp&nv mOlt likely IU 
ClIf.f a rt'iponH to the SIt'ml A\lDAHL-fuJltsU should allO 
be a randldate 

\(ainframe shlpmenu .houk! be Jtranc in the sfrond half 
.. f 19"a and inln 19t)6, partiNlar\' fOf 18\1 , BLRRotGHS, and 
hth.r \'endnrs with ra"ly new product lines. Longtr term, 
1It\l ~ III cr'ntlnue 10 d"mlnate the markeL 8l'RROl'CHS f'ulJld 
rtmaln a \uy dt.,lant but ~tronl 'iK'fmd. p&nlcularly If It II 
the (.nl\' l :-, manufacturer Productlll" ,s'f'rra.t) pe pr()Cft· 
.. ,r The pvo.ltL"nl (lIthe nther Bl "'CH rompaftlH art likel" 
In ",ubn further The .JapanKe. ",ho ha\'e the Site and 
rt"'.urrH to ulfer the pnni performanr. ad\'antqe OHdtd 
to compelt wLth II\(, \hould t~penence I .. nJ In market 
~hare. largely at the e~pel1M or ~AHL 

Comparison 0' supercomputer perlormanct ..... "" ... - ...... . Ct.,. lIor1"'a1t1101M1t I ,., H1!.aw5I/J I 10 .." 
~'IXW ., ,.., HltKh.5lIO 10 "" ",,2 , "" 

, __ .,. 1(1) ,., 
"'13 '0'" '''''' ~ 100 '" CDC c,t:.10$ "" ~CS~r 51. 
ET~ GF I(J 70'" NtCSl2 , 300 

Soooc.l~---" tny""-

Supercomputers: the ultimate number crunchers 

Supercomputers are, b)' definition, the fastHt processon 
at any tLm@. Thll definition ,unKU ri,htly that the param
eters definin, supercomputers are conJtantly revised to 
Icrommodate new tKhnolOClcaJ developments that incre ... 
performanre Supercomputers are Ie nerally uwd (or appli. 
cations that requite huee quantltlH or computations, such 
at the Ilmulation o( ph),lul phenomena. Typical uampln 
are meuurlne the mo\ementoiau o\er an airplane WIn,. or 
the /\ow of water throuch an 011 reservoir. IDC indudK 
lupercomputets in Itslarae·teale computer catelory. 

At )'earend 1984, about 130 supercomputers lIto'ere In 
plare ... orldwLde_ tRAY RtstAltCH supplied 88 of thue. In 
1~"5" an tltLroated 45 machines are to be Installed. at leut 
JO of ..... hich "'ill be CRAY compute .... Today's estimated 
market of tome S300 million In annual revenuea II upected 
to ,rl)~ mort than 30 .. rompounded annuaUy, to StS 
billion bv 1990. In 1972. ~hen Seymour Cray established 
l'It" R[''''URCH, the rompany projeCted a total market (Of its 
mathines at l:M)...100 potential (:WItomers (tho&e who ""ould 
be ttchnLcaUy and financially qualified to order CRA'
madunes), ('RA'- now puts Ita potential ruttomer baH at 
ro"re than 500. AI ..... Ith any dna or computer, the mark.et 
rllnunUH to upand With each impro"ement of the priw 
perfClrm&n(:t le\el. 

Performanr, of superoomputers IS most orten mUlured 
In terms of mlliiOnJ of ftoatln"polnt operations per second 
Im'1afLOPS or MFLOPS), u oppoHd to MiPS. theltandard 
perforlNln~ measurem@nt for larle· and medium'kale 
cumputers rlQIoun"pDlnt "peratlonl are IIddulOn. 'UbUK' 
""n. muhLphcatwn. and dlHlion The performanct of thue 
pn:teeIkJrs IS generally measured In If'rmJ of hundreds of 
\U'LOPS, "'herta. \el) Iar,e IB ... m.aJnframe per(ormanc. 
rta(;heaunly rour to 6\e "FLOPS. and microcomputers work 
.t about one·thou.andth 'f one HCNlun. posnt operauon per 
:..!'('und. ur 0 1 'IFLQP\ BecaUM of the dominance o( CkAV 
machines. the compan~ .s .,ften UHd u a market pro:ry, and 
('RAY machln" are commonly used for comparatiVe pur· 
poatJ Other \'endurs (olten rompare the performance or 
their machines to thJ,i ,j Ihe Crn ... I machine, introduced In 
19";'6 and no lonler pr' oductd 
Su~rc"mputer proce ",1'1 are dHlened for larle'kale 

!oClentlhr and englnHrLnlJ ",ropuunc_ These application. 
usually Lnvoh" both \ector and kajar operations. VKlOr 
Uperallnn, entail a rew caiNlations performed on VKtors, or 
-1f1n,1 of numbers. Scalar operatLonl involve lingle num· 
ben or pairs "f numben ",hLrh rannOl be truted U \KlOfI . 
"uperc..,mpulers achlt'! lhelr ,upenor number crunching 

.ll:ulit\ lhNUgh UN fIr porfJU .. i prrx:-" wtt and plptilfUn, 
Par'&Ut!1 prlXt",nlf In\"I\, tither the concu rrent uKUtLOn 
of mure thJ,n "ne procram ur lubpl'Olram ur the ('(In(:Urrent 
operatl"n or m"re than .. ne hardware tlement, either a 
c .. mplete proceu.or or a peciahud. hud ... are UnLL Pipelin· 
In" e.n Ihe uther hand. pennlts manLpulatlon of data In 
b:-t'mbly,line fuhlC)n C,ually scalar uLthmeuc perfor. 
m~no.:t " no better on a ,upercumpute r than on a general· 
purpoH mainframe or minicomputer Hen~. reliance on 
\tctor 'r \tfLOP •. performance for C'Ompatlna computer 
performanc:e can be misleachna because tbe tLme the procn· 
\<.Ir lakes to soh'e a fl\-en problem depends on ItJ vector and 
kalar PHds, the proponLun or each type of opera lion in the 
prublem. and machine memory 'IU and Input/output ,....u 
Cray Research sets the benchmarks 

The eRA Y .\'. UP qtlH. announced in 1982. it desilned to 
,tfer balancKi Kalar and \Ktor performance. The unipro· 
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1:"501 X MPI/J, prlctd It about $5 millIOn, pro\ld. pnk 
perform.net of up to 250 MfLOPS. Th. dual pmceuor 
X MPIU provld •• peak performam:. of ~ MFLOPS at 
prlCH ,anllnl from $9 million-$Il million Th. (nur . 
pr()('Hl()r verSion, thll! X MP/4§, 1\'.,labl. u of the flrln 
qUirt" of 19R5.operaltllt peak performance f.tH nf about 
1.000 MF'LOPS . or on. 111.fLOPS. and ~II. (ur .bout 14 
millIon MtmOfY I IIU ran,. from only on. to tight mllll ,," 
54 ·blt 'A'ord., .. hleh hmn. performanct 

Inll'll Ihlpmf'nU of the comPln)". secI>nd-l.ntr.ti"n 
mod.l , lh. eRA rl, .r. to ('omm'nC't In mld ·1985 Th. CR.n 
Z • • four.prOCfllOt (' .... ,x·blised .ystem,,~ txpf'ctHilO otfer 
ptrr(lrm.n~ of 600 to 1 ,~ MIPS "':lth 256 million ¥lords or 
m~mClry at a prlC~ or Ii 6 million eRA" ', It'ro'Ath i~ 
curt~nlh.'llmlted b} 1\.1 proou('ti!>n ('apaCII\-

In Ihe tabl~ on pare i8 are cu n!'nl and ruture otfe rlnl{~ or 
C'RA \ and othl't su percompUIf'r \-endors eRA' '. ('ompft Ilion 
In th~ li S. IS IHS than rormldable 

With a peak Pfrrnrmanu lim ited 10 btl(') \lfLOPS, I"Jl' 
TROL DATA " nBCR 20511 markl'lt'd lIenl'rally lo the 10\'!!'rn. 
ment and education markeu .... here prtce is an Important 
ractOt About elllhi .yatems are told per year In 19!n, 
supe rcomputer developmenl actl\-IIIH .... ere spun otf to 
9O~,o'Aned ETA S~1ilem., ETA is d~\'el()plnll Ihe GF ,/fl 
.yHem, which 1.10 Incorporate up til ellht proc~,rs, a "erv 
larlle memOf)' and hl,h " peed pe:rtpheral. lo attain peak 
perrurman('e or 10,000 MrLOPS ror a price nf $20 million 
Th~ ."ltem II IC'heduled 10 be available in 1987. 

A potentlall)' Irealer threat tn eRA, ', 'uptema{"~' if!; the 
Introduction of .uperoompulert by the .JaJMne~ HITA(HI, 
'A'hlch had Installed one . ... tem al a ,Japanese unl\e,."I1\' al 
lur.end 1984 and had another on ordu, recent!) said it had 
no plans to market Its computers in the U.S. FUjillu, on the 
olhe r hand, entered a marhtlh, . rtanltement in 19s.. 'A-uh 
"9r.-·owned AMDAHL CORP to Itll FUjitsu Juper('omputers In 
","orth America and Europe, HO'A e\er, although AMDAHL has 
announCflt plan. to wllllltO 12 Fujitsu machinH in 19 , It 
had not recet\'ed any orders a.uf May 19&5_ FUjitsu had two 
Installations at Japantce Unl\'ersltIH in 19$04 .nd two more 
InI('hlnH on order rrnm the J.paneM' go\ernment Both 
HITACHI and FUJltau ha\'e pr()\lided I dl'gru of UIM compati. 
bLlit) In an attempt LO make their machlnH more atttlctl\"e 
LO the large InsLalled base of IBM and plu, .compatlblr 
malOrr.me UMrs NEC CORP had IWO uni\enll)' orders In 
1984 fo r Its SX ItUH, which ..... as clocked at up to 1.300 
" fLOPS, .imilar to the performanu or the era) X ·MP/48, No 
Inst.llation, of the SX·2 h .... e yet been reponed . 

All three Japlnese \'endors have ,tated ,oa1. of Hllin, 

about 30 Mmputers 10 the JapanH«' m.rket b" 1988 .• nd 
eRA\ ha said It plannffi to ullat least 10 machulf'C; in .Japan 
durlO,the next twe \"ean._ The total JapaneH' market IS put 
at .!>nut~' mlle-hin"" 

De'plte the Ippar~nl lilinS made b\ Ihe Jlpa~e, 1\ is 
unlikely that (" MA\ .nd therefore the l' ~,. 'A'I II lose III 
lupe rcomputer lead m Ihe near future (,RA\' plans on 
shlPPlnglhree of III sl'<'ond·renl'r.llon r RA r 1mmpuII'rs In 
19&, The t'Ompan~' reel. th.t Ihe ('SIX opel"m, s\'Item 
utilized b) the CRA. r J "" ill pro\'lde Ihl' commUOl(,lltons 
('.pabltitltl neees .. ,,: m rommetdal mlrketl wlthOUI 
Impaitln, Its ('umputatlon.1 po .... ~rs ., ('()Uld an lij\l 

rompalible Opelallnll" ')1ilem, 18\1 uper.ung s''' lem, .re 
dHigned for lenl' ral.purpose ma('hln~l . and m.} 001 optl . 
mill' th~ 'peed IIr Ihe ('om pUler, In addillem, SI!,mour Cr.). 
Ih~ com plnr·' foundtr and de\'l'lo~ r oflhe otllpnal CRA.} I 
.nd CR .. O 1, hali It'fl Iht rR,H 1 10 Ih~ hand .. IIf Ihl' 
proourlilln pellpl" and ha~ beltun .... !lrk nn dl'\t'II'pln,; Ihe 
CRA. r J, '" hl~ h " I'xPf\ led 10 n. lboul 100 tim'" fa~ter I han 
the etA)' /, hll\1' an e\tn largl't addreuable mf'mor\ Ihan 
the ( R_H J, U~~ • I ,\1.\ operalinr '\'Item .• nd In(,Olporate 
,llIium IrMnide It ml('unduct()r IKhnolug)" 10 Incrl'tie pro
(,HlIOK speed 

IB ... h.lI enlered Ihl' ~upercompull'r Irl'n. 110 • hmnffi 
exlentt 'Allh an off-Ihe -.helr deslltn ror p.r.llel pl"OC'Hlm, 
CUrrl'nll)' In o~r.lion III an /lUi ~I mid'I'ze computer 
hooked up 10"' l'n (If ft.OAn ... c POI ''TS\''TF\CS', J r~larray 
prllct\lo(>n fN C'flmpul.llunll work. ",hi('h are allMhed 10 an 
18\1 <114 1 .nd Ihrf'e rps .rra) PrtI(' .... ~rs. hlr prfllrlm 
dl'\elopm~nl. and another d" and. grlphlC'S st.t.on Wilh 
Ihl' addm .. n of 1"'0 rps 164 ,vAX huatd, to tach prOC'HWlr, 
the ...... fem Ifhll'\#1 ,~r,o MFl.OPS_ l'p to IS board "III be 
Idded tue., h .Irta~ pt.)('f' MIT to achll'\e. mUlmum capaC" 

11\ e, r :'\.-4 10 "~ 1.0Ps Thl' 1"'0 companLn hMit "lined a }t'lnl 
matkellnr: a.:tnmtnt In 191;11 .• nd th l.s lutem Ippelrs lu be 
Ihl' 111=11.'.11'" .H"""n lrum that Igrl'ement. 

Alt h"UliCh Iht t S I" .... ~II· I*uiontd C'Utrenlh. 1M Impur 
I.n(l' c.f m.II:"!laln,"!>! ,h.1 II'.d ." nul kw.! on lhe l .$ 
If"\~rnmtnt In IIII' Fehrurar~ 191'\'), the :\.tlon.1 I~n('e 
Fuundolliun ~"Id II .... "uld pro\ ,dt' S:!OO million in fund ln, 
OUt Ihl' nut th,t )'f'ars to Itt up supercompute r N'nle,-. at 
rour Unl\'erlltiH SUte Jt:.I\trnments and indWlln are 1(1 
prl/\ldf'.n IddulClnlll ~:?on million Cornelll'ni'·er!'il\ 'A lII 

Th. blassomlng " b.by sup.r" mul.t 

Th. burg.on,ng In •• r.11 ,1'1 lup.rcompultng powet' tor 
commerCIal .ppItC.hon. "al ,"1.r'lled many ....ndor. 
,1'1 d ..... loplng Io.",pnced .nlry -I .... e+ 1.,..lema Ih.t 
brldg. Ih. gap betw •• n g.n.ral·purpo •• ma"ttr.mel 
.nd .upercomput.r. Th.l. m.ch,"" If. label.d 
. ba~ lupercompul.rl ,. ·' m.n, .upercomp!.llerl'· I" 
OClpoI.d ta .up., mlnlComput.rs). and 1M mOfe cte. 
I",. '"Ouan., Cra.,.." .nd "Crey." .. .. 

Tlm.,haflng preced'd the mini· .nd mlClocomputet' 
boom., l!)Out 30,000 UI'" currenlty flln.""ar. (;RAY 
lup.rcomput.ra A polenl,.1 mar1te' I~"I 10 "UI' 
tOf amaller machln'l oft'r,ng reduc*<! MFlOPS perlor 
mane. a' I low.r prIce The,. .r. ""era' cont.nder. 
and potent,,1 cont.nd.,. ,n Ih" m.rtt. I, tnCWd.n; 
FLOATIHG POINT SYSTEMS $c,.nlilic Compuler SYlt.m. 
(SCS), Con ..... Encor •• nd EUs!. Th ••• compaNt. 
rely. or w,1I re'y, on oft'fln; pllce p.rform.ne. adv.n
lag •• o .... r malntram •• and lup.rmllll. whiM! pro"Id'"ll 
• tracllOn ola t,ue aup.rcomputer'. performance • 



use an IBM 3084QX mainframe connected wah five of n.oAT 
INC POINT SYSn:.\4S'. FPS 264 and one 164/AlA."( Klenllfic 
computer, A consortium of 12 unwersities is settirll up a 
«nter nelr Prin«lOn which will inswl a CONTROL DATA" 
CY8£R 2Q5 computer, later to be uPftaded to an ETA 
S"STE~'. GF·/O wheD the .)'Stem becomes avaliable. CRAY 
WIIlIn.wl an X·MPn4 at the Unlnrsny oIl11ino .. and an 
X·MP/4IJ It the Uniwnlty of California·San Die,o, The 
Uni\enlty of Illinois is upKted to uperade to an X,UP/ •. 
Any tKhnolOl)' dewloped at the cenun WIll not be consMi· 
ered proprietary to the manufacturers. The coenterl AI1! 
elpected to aid research and dt\'elopment of new supercom, 
puter tKhn~OIies and to provide a fen,le traJnlna (I'OWId 
(or future profellionab for the superromputer indwlty, 

MEDIUM· SCALE MARKET 

Supercomputers ha\'e utensl\e USH, both mlliwy and 
industtlaJ.. RooKhly h.l( of the supercomputers now .old are 
for commercial use. The three !arrest automobile manufac· 
turen ha\'e had supercomputen installed to test dHllN 
without build in, expenSive prototypes, Other applicationa 
include reactor desicn and other nudear enel'JY research, 
",·elther forecutinl and meteorologic research, leophysical 
and petroleum uplol'lotion, Indudlnl seismic dall prOCUI' 
in, and reservoir simulation, aerodynamics, computational 
ph}'IICS and chemiStry, film animallon., Indudln, the ,en· 
eratlOn of Special elfecta In ,uch filma II Star Wen:, and 
other eraphics applications. elKtronic desicn, and struc· 
tur.1 an.l)"'Iis, ptlmanly In the aeroapac:e, .utomotlve, and 
cwil enginHrlnl mdwtnes. . 

Medium-scale market battleground: IBM vs. DEC 
Medlum'lCIle compuU,., ICC'OIdil\( to International Data 
Corp. (lOCI, a market research firm, are 'ysLems supportlna 
17-128 users in normal commemal en\'lronm~nla and COlt· 
II\( from $100,000 to $I mlillon. n .. catf'lOry comprtMS 
supe rminis and the 10000er r.nle of ,enual.putpOM rnaln· 
rrames. ~flllt current s),tems are In the one- to fi\·e· \UPS 
ranre. Tblal worldwide sh,pmenta of medium -teale '\'Items 
In 1984 .. ere et.lImated at $13 blUlon, up 40' rrom thu.e of 
1983, and represented about 25~ of total shipments. 
Because 1984 III"U a rec(wery year for mlny oC these C'Ompa· 
n .... I. fnotable C'Omp&nlOnJ are likely In 1 , We 
npe« shlpmenta to be up only about 10' in 19M, but 
h\'e·)'e.r ,row-th should a"er.le tome la". 

Accordll\( to IOC', preliminary cenJua, t8..\I, .nth .n eftl' 
molted JO~ lhare In 19~ . ~tole the lead 1ft th .. market from 
DlcrrAL lQLIP\lE..', COR' (DEC), which m.lntalned a 10' 
Ih..,e Theothe( half ufthe market Issplit up.man,. doten 
or JO "endors, inclucilnr the BU~CH companlel i8l'RJtOl'CK$ 
('()lUI S,r:RJty COfU' Ifonnerly l:ni"ac), '<It COItP. COST1tOL 
OATA C'OfU" .. and HO:>11YW1tU. t:>1C" I, With low-end ,eneraJ 
purpQM machines, and fut·Cro ...... nl supermini vendon 
Iloch .. DATA CE. ... EJlAL. PftI)l!C'O\lI'VTDt, GOULD, and w .... \iC 
U80RATOfUES 

The upermlnl '«:tor IS In tranlltion \'endon are tr)"lnc 
to defend thelf JKIIoltlonl In lbe'f u.ciluonal SC'ltntlhc/ 
enginterm" IndUlln&J, and 'O\'ernment Iftariteta rrom 
malnrrames.t the hl,h end and the workstatIOn at the low 
end At the lime lime, they .re tl)1n( to m.ke Cunhar 
he.d ..... } In the (uter.,rowin,commeraai marketa, parttcU· 
larl)' utfice automation. Moreover, mOlt of the "endors In 
thIS market art 1ft product..Line tranSIl.ions U thell product 
buH,hl(t (rom l6-bit minicomputerflmaU·scale) tKhnob
IY, to the Cuter 32·bltsupermlnlromputer Imedlum·Kale) 
lKhn~ocy. All of th .. i, QCCUlTIn, while the firma try to 
m.nlCe \ety (ut. but "anable, Irowth. ~·enl.Jtl are 
tlpected to Incre ... about 2O'\-ZS'- annually o\'e, the neIt 
fh·eyurs. 

With supermini performanc::e Ie\-eis rontinuinr to 
Impro\r. ,upermlnl \'endors find themHh'es Inc::reftlnrlv In 
rompelillUn ,.,lth rn&mframe '·enders. Just U With !.atee. 
tc::ale computers, ,w-Iuhm, \'endo,. m the medlum 'JC'Ile 
market IS a (:OItiy propoaltKm due to the sut.;lanuaJ Invest· 

menta in lO(t •• re .nd perlpherala Market shares .re more 
volatllt, though, In thiS hllber·lJTOwth marlr:et. The marbt 
II Ihapine up II a ,hoot-out bel"""een rB\( and DlcrrAL 
£Qt 1"\11.', a!ll they defend Ihelr respec::lI\'e stronc:holdJ In 
tht commercial .nd tc::lentific/enlinHtln, mllketa. As in 
the larae·scale maraet, the ItlMr pla)ers mwt .. arch (or 
ptelfic niches. 

DEC's leadership has eroded 

In the put. O€C ...... clearly the leader In medIUm -scale 
computers, but thll it no lo",er the cue OEC', line of VAX 
nblt upermlnll. intr..oduced In the 19,0.. "' ere the stan 
dard I,f comparllOn, ..... ere their 16·blt PDP I I mlnlcomput· 
ers before th.t ~upermlnll use 12·blt tKhnolOlY to Incre ... 
thelt .. peed, whereas minicomputers U&e 16·blt technoiocy 
Ho .. eHr, D£(", to lon, dela}, In brln,ln, out a new top-
!,)fthe hne modtl, the SttiOO. ha,e II'en DATA Ct, ... tRA1. and 
PRI\lE timt to launch hLghly compellll"e 1}'Itenu, In addl' 
tion, 18\1" 43XX IY"tems compete head-to-head lirlth the 
!l9Xl In terms "f performann The Bl'CH compaRl" tend 
to I'lfer slO""~r Irowth Io ..... -.nd malnfr.me proou.:tl, but 
have ~n rem.rkeunK l ."11."( ·blK'd ,n·blt 'ystems, which 
mlJ[ht prU\'e qUite cumpeUU\t 1ft the future 

The DEC ..uxJ. code· named \ ''''UIS while In deulnpment. 
w.s Introduced In Cktober 1984 afler }ean of delay, The 
entry.le"elsystem, priHd at ~76.000-s970,OOO With 121O 
32 mllabyt ... oC ltorl(e, oper.tes .t a rau", of "6 MIPS 
The "oQ{) utilizes ~k memory chips, 10 that ahhou,h the 
new prOCHlOr offen" 2 tlmea the performance of an olde r 
~-'AX -; . It is the same IH. 

The IB.W 4.JIIl ·3. introduced a _Hk before the~. IS rated 
at 5 MIPS .nd IS Pfl~ from S8l5,OOO for 8 mea.bytel of 
central .torale to 51.065,000 (or 32. Althouth the 4J81.J II 
more elpeRSlve than other rnt<hurn·tcale olfelln". It pro
\'Ides a dear pr~/performance ad\antqe over 18.\1'. own 
entry· level rnalnCrarne, the.M}i;J CX, rated at 3.3 "UPS On 
the other hand, the :JO&1 ex can be uPiraded to more 
powerCul lalle'Kale t) tems, .. hlle the 1.i81 nnnoL The 
UlU combine. minicomputer and mamframe technoloo to 
achieve IU performance, addin, to product· line confusIOn. 

P!'II)lECO\lPt!1'ER'. te'iponse to the IJ600 ""uthe 9955, .hKh 
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offers performance of •. 0 MIPS (or. lYPII fIr rflnh~u r.tjon 
pm:e of $371,000. DATA CENERA1.', M V/JO/u, \,\' IIffers 10llo',r 
performance, 36 MIPS, (or. lower price .,r $2Z:i,()O() Both 
PMIME and DATA Ct. ... ER ... 1. dlim p rice/ per (" ' III11'W'" 'u~r",r 
u)' o\e! the &600. 

In addit ion to competing with othn 'U IW' rmlnl vendo". 
OEC offen I unique alternatIVe to mainfulIlf" th rou,h VAX 
Clu6rfr, When the 8600 was inlloduc~. 1\ ""It compared 
With In 18\4 mamframe. not other lupermllU. OY,r claImed. 
clulter of RVe" 8600r could nutper(orm " then top.of. 
the·line IBM 30tU (about 27 MIPS) fo r . (', .. , nr lOOUI $6,';' 
million. or rou,hly 65~ the COIl of.:JOro4 Whether or not 
this IOlulion IUct'ffd •. onl)' lime will lrll In l.tUlllonS 
where the problem cannot fuily bt dt\ulf"11 Into d'a(rele 
prlXtUln. umu, luchl' with large batch I'f(" MI.,n,;. perfor 
mince I. leu than optimal However, tht n .. "lulantvoffered 
by VAX Clu,frr i.e:nremely at tracll~e tn 111".'mtrl, Iince It 
providfl a .imple mean. of upgrading perf. "mflnce 

Clearly. la rge.leale 1)'Ateml are faclnll "'ml.lttlllOn from 
lupermlnll It the 10'4 end of the large 'Inl,' lH'rformlnct 
rln,e on a pure. It.nd ·alone basi •. and fr'lIn (IU~lered and 
networked IOlulionl al Ihe high end H""",~l't, IBM'I ne .... 
3090·200 mainframe outperform. the .tand .. I"n .. m;c 6600 by 
II I to nine times, and the 309O.4t)O prov.d~ II min. mum 10. 
to 2O· fold advanll(e. TheoretlcaUy, il .... ,hlllt! take 14 elu •. 
u red 8600', to ,el compatable 3()9().4l)(J IH'rf •• rmance, and 
that II I room full of compuura. 

Many CUllomera are perform.n~.hunl:f\ , Il" ~lron,ul" 
of h.,h .end prOCH6Ot1 Indicates, and II I- "Illy In Urml of 
price/ performance that .uperminicompurf'rll h ..... t an 
ad\'ant.q:t, not in raw tOmputin, power Malnfram .. are 
fMlin, the heat from lupermlnil. but 'U lltrllllmi alao fact 
mainframe competition u ptl~lperform,.. .. -t' 1f'~eJlI In the 
laree.lCllf' market continue to extend dn .... 11 mlu .upermln. 
terrain , provldln, clear uPitade path I .. hljther perf"r 
mlnce,latee·sc.le m.chlnt. 

Nonstop processing: a wave of the tuture 

TA~D£\t ('O\tPl"T'ERS tatlbh.hed an Int. n·'tln" niche In 
the .u~rmlnl market In 1976 With It.. "IH:alled fault . 
toltr.nt ')'Iteml. Several Im.Uer comJ)f'1 ilHU hive Ilnce 
entered the market F.ult ·toll'fant .}'Stf'm .. liNe redundant 
proceuotl, back· up memof)', and other duph(,lItUin In hard. 
lure and IOftw.te 10 that If I failure I. drll'I It'd, procellm, 
is .witched to an ahern.tl\'! ptot'HSOt ,.'nlill u,lerance II 
deair.ble ,n applieations th.t. r!qUlrt! II hllCh delrH of 
proceuor IVlillbility .• uch IJ In on·l,n,. I rllnNCllOn pro. 
cHlln, (OL TP. apphulinn •. Example' .. , OI.T)' applica 
lion. are ."line tuervation ')'Iteml anll HUltlmltlC teller 
ntl Yo·orb 

Another emer,in, market with 1'M1I"IIndinl ,rowth 
pountlal for fault ·toler.nt 1)'Sums it .. .... ",10. xtoup" H"H,tI. 

", ruth ICI U dltabase and com munication. centetl for a 
La"e number of p!f$Onal compuurs_ or workstatiON Cur. 
l'eDtI) ... ben a ",ork ,roup If",er r.lla, many \lMtI an be 
Idled f(" h(\UfC 

The p.:Ilentla) market for rault·toler.nt ')'5tem. II 
f'SpoKtt<! to uC'Hd S7 billion by 1988. HoweHl , the OLTP 
matht II domln.ted by IBM m'lnfrll1l'les "nth some $17 
billion in WK. In .ddltlon, IBM r~ntly lirted to mlllktt 
STltAn.'SCOMPlTER'. f.ulHolerant S)'Slems. to Item funhtr 
Inroads into the OL TP mlllket by the f.ult·tole rlnt vendors 
As u.dltlonal computers become more reliable. the more· 
f' . penll\e redund.nt IOlution will be IHlatlrlC1I\-e. 

'85 will be difficult tor vendors 

Ln Ihe lilt fe"" month., mlny medlUm-leale mlnuf.ctur· 
ers ha\'f' .nnounced a .10"" down in orders and plummetml 
eamm,l Althoulh lOme of ,hi. cln be uplalntd by teO· 
nomic .Iullllhneu follo....-in, a year of .Ironl rteOliety and 
(To"''lh, 1\ .lso reflecll t he ,rowin, complulty of the m.r· 
ket With Inc .. eased competluon comes In attelerahon of 
prCNfuct .nnouncementa. ThiS, and the confusion arllin, 
(rom the O\erl,ppln, of product lines, Mile made the bUYln, 
dension 1II0te difficult. The current uncertAin economiC 
outlook II furthe r muddYI", the .... ·.Ull. Vendotl In thi. 
muht may be more vulner.ble to .hort·tem economic 
fluctuatIOns than m.nufacturetl of other clauft of com· 
puters Latte.Klle .)'Suml hive \'ery 10", M1ea cycles, and 
alter I couple of )'eatl or pLannl"" bu)'etl .re unlikely to 
canctl ordetl qUickly. Medium' lCale computer putchues 
Ille molt euily poatponed, and the cancellallon of I 
mecilum sc.le computer CI11 repluenl real COlt uvin,. 

Another fl .. tor .Wertln,ulK 11 thedoa:unanceofIB\! and 
th •• dnI'W trf«t Ita increased IC"eui\'eney has had on 
competlton These flctotl haw made buyen cauuoua 
Th.y .re tak ,n, m<Jre time to eVllulte nt'" prooucu, \'en 
don' financl.l,tablhly. and thflf 0."11 need., Th#.nd tHult 
'III.U be a Ie , lh.n·lpectacul.r \'ear (or medlum' Klle \·en· 
dotl R.\~nUh In thll "'Iment are likely to be up only IO'la 
10 19&. and pt<lfitabihty .... iII be under preuure fo r many 
p!a\etl, 

J'UIl u latte·scale compu ter vendon . re fethn,lhe heal 
from belo .... ,. medlum' lClle maketl .r. (tehn, the breath of 
Io.er·. nd competitoll. Competition is particularly finct In 
lhetr IlIditlon.lllronlhold, lhe sclenllticJ~ncinHrinl mil · 
tel In the palt, en,'neera h.ve h.d to IM"~ a "ntr.1 
processl", uniL Such companlH II MF..VT"OR GRAPHICS and 
DAIS" S'STtM3 .re n()Wolfelln, dedlaled .n,'neenne ... ork· 
lta1l0n 'III' Ilh adunt'fd IIr.phia and network I", ca.pablhtltt_ 

me .upermlnl ultt .... ,11 obnoualy be loa, DEC' ha. 
rhponded by brlnKlnl out III own 32·blt 'IIIQ.I'utatJon prod· 
u(,l . the M ltro\'A.\' II 18\( and other companIes Ire IIkel)' to 
foUo-' lOOn • 



SMAll-SCALE MARKET 

The competition continues 
Small·saIe s)'Stemt. as defined b), IntUNluona! Oatil Cor
poralKlG UOC),' market r~&Kh tlrm.lt~rall)' accommo
date two to 16 use ... In commercial application&. Prien 
typtcall)· range (rom SIO,OOO to .$100,000. At yeaHnd 19S&. 
ImaU-lCIIle l)'Stem, ,.Iere MUm.ted to reprHent about IS" 
01 the total installed baM. WorldWIde shipmenu of thHe 
systems "'ere HUmlted at ,to million in 19&4. up abotH 
201J, ~~r 1983 and represenun, some 18'\. 01 lOW .. hlp
menta. AI.ln, 18\( and DEC are tbe Ifaders .... llh market 
sharn of~" and 16 .. , rHpectLvely. In 1983 (latHt ..... ,1· 
.ble). b) IIX:'. Kllmlte Countleu smaller firm • .lre nlhl,", 
It out ror the tHt (,( the market. and rell',"'e poIltions are 
uuemei)' I'ulltlle . Fi,e·lur 'ro .... th is upteted to bt ~ll 
20 .. rate 

Thll dsultlCluon mciudH the older. IOYofr'lto.,.,,,, 
mlnlC'Ofl1pUlers and the nUiltr. (uter ,rowin, small·b\lsi· 
R$ 1)1Ittms. Perrorm.nce 1I1enerally IKilhan one \IIPS 

At III IUpermlnlcompulel"l, Dtt.C hu lun, set Ihe tandaret 
in mnucomputel"l wllh Ita PDP-If sellfS. The PDP-If ..... a 
tat'Je llUwled natomer hue In the klenlLti( and e",mHr· 
ina marketa: .. Yoell .. Yollh 100ernment .,enclts. 18"", 
atronc product In thiS market IS the S)JteM JIi, the center
PiKe 0{ IU ulflce automau<>n thN t.. OtMr \·endu ... indude 
D4TACLt,;£JlAL. HE\\LETT ,,,-cMItD,and I'IA.'o(;_ 

Minicomputer ,endo ... are an often·clted example of 
companlt'i beln, 'QUHted from aOO\e and below b, M"'er 
product&. SIll" of the IS-bit mlnlCOmputel"l M\'e pN.bd, 
but notl", that the performanc. of the lupermlnli IS roau"l 
doWD and that netYo'I,rked pef'lON.l computerl are beromlna 
"'ld"Pre.d prewnta (,nly part 01 the lUll;. The t«hnokl,y 
on ""luch theM 16·blt machines are hued is bem, replaced 
by 32·bu archutC'lure, Demand (or perfarmanc. In thIS 
r&nle IIltlll utremel\' $Iron, and Jrowinll, but It i, incrtu· 
inch btlO, lupplled In different (urms. An analOlY nn be 
fuund In the market fur per50nal rompule ... foll~,nc the 
Ihlft ftom S-bll mlcroprOCt'MOrito 16·blt microproctuOri. 
Ob'·IOUII\.the Ihlft didn't kill the penonal computer IndUi' 
try; It limply aherrd demand Within the Industry. The 
ronfUILon arlMS here "'Ith the preyailinJ use o( mini· 
computer to mun both 16·blt and 32·blt compute .... \1011 
luppliers of 16-blt machlnn, the "mlnlC,'omputer '~ndOrl." 
allo IUpph' luperrnlnll. OnlY ,'endon who hau not lMde 
the trarul1lun 10 l! ·blt archltKture are humn,. 

HP'lE'TT '4Ck..'-'lD. a ludln, mlnM:Omputer manufactur
er, dOH not current'" ha\ e a .n·bll product. It If de\eloplT\l 
a so-called rtdu..rd .n __ tructl"n .et computer fRlSCl. code· 
named Sp«"lNm. bued on &I ,bit technololY Its dAte tl( 
aUllalM.ht\, hal nut beoen announced RISC computers theo
ret~aUy offer hl,her lpeed thrOU(h SImplified archltectun 

DHplte the due predictM)ftS. mln.icomputer ).&les are 
elpectecl toelpand by a healthy 10'-15' In I ,albeit at 
a do..~r ~ than In the paiL Custome ... are rf:luctant to 
ltuft producu. and mOlt of the demand Yo,U come from the 
lara:e iRJtaUed hue In the commercial and Industrial mar· 
ket&. \lOIt mlnicumputen are 'k»d to unJlnal equipment 
manufacturers 10[.\ .. ) (CH rnale to sPK"ializ.ed market&. 
They are often ~ In (actones and laboratones COl' PfO(.'esa 
control and data acquisluon, and In IC'lt'ntlfic and me<hcal 
Instruments. Commercial marketa Include Insurance. real 
estate, 1&." and finance These machines are teldom ,ener· 
al·ptIl'JIOH; moat are built to tolye lpecific problems. 

BKause I>f thl . COlt, rather than performance, .s uCten the 
ma,..r M'lhnl Cactor In man)' Cbet, the poYoer ofa 5upermm· 
lcumputer II unnt'(.'t'Uary. and a minicomputer otfers a 
lo .... er-co.t alternative to net ..... orkrd PCs. 

Suparmicros VS , networked PCs 
,-\lthouJh upermicrOl, like PC" are based on micropro. 

ceuor tKhn"logy. they are able to support !ie\era\ \ben 
~Iulli ·u!lt'r 10)' tems- -mlcrnprOCHSOr·bued pro«sson ca· 
pllble of upponlnl two or mure terminal, and shann, 
cummon stora,e deyiCfl-lIl1ow uten to Hnd and rK't'l\e 
me ... ,es and Ihare data hies, 

AI \'el, nell her nel""urkf'd PCI nor multi-user I) teml 
dominate the t .... o· to ;,.'O,user market. Accordln, to Eire· 
trortlc Rldlflt'iS, end ·use" prefer the net .... orktd PC IOlulion 
because they can rel.in Incal processln, capablittles while 
harln, data and other resources, ..... hereiU corporate data 
prllff<o~m, manalle ... prefrr the muhHlSer 5OIUlion because 
It is easier to InstaUand munltor 

The multi·ulltr market IS crowded ALTOS CO\lPlTU ~h
T['\IS. TI1.£'-'IDEO, and TORn :-.r:S\:'TE.\tS are the moat Yo'ldely 
known "endol"l. 18 '\4 entered the market. which It surely 
mlt'nd tu dum Ina Ie, "'Ith ita (ktuber 19~ annuun('ement 
uf Ihe 18 \1 .tT \\ hlle thl~ machine \t'l a new performance 
Ie\el f.,r peNlnal cumputen, It 15 ob' 1000h intended to be 
m.'re than a ,tand-oIl"ne personal ('omputtr. The AT ..... 111 be 
the Crame (>n ",hlch 18\1 ~np III multi·woer trateQ 
E'Ii\:hl\-four [Ie 100 F ... rr",ne If)()O cvmpa"*es 5Uf'\e\ed b) 
'\ewtbn E\·an .. Co. plJnntd to buy an A T_ Amon, the 
eumpan .... pl .. nntn,It bu)' a multi-user ) tern, the AT ..... u 
mentiuned tYolce U t'it t'n as all compeutiu producu pul 
tOllethu The mach.nt "dl~ funher un page OIl 

\Iulll u~r a~ tem manufacturtrs hne bHn the mOlt 
e.,er .. f all ('('mplJtt't cump.tnlt'S to embrac. n.,r', ['\1.'( 

uperatinjt: ~, .. Iem. ""hi, h ...... 11 de' el"ped for mulu Ulot'r ~n'i · 
,,,nmenU 18\1 "'III (Iffer XI'nlX, Ita \el""lon n( ( \/X u an 
option rur the AT ThiS ...... 111 undoubtedly result In a udal 
\OoJ\e o( apphcauuI\I lo('rt .... re packages de\eloped for 
{ .\'I,'t( 

As "'llh mu.t typH .. ( Ct'mputt'lS, mall bU5int'M rom· 
puter per("rman~'~' ,mpn'\101 (a:u, tnlln!' the ItI ..... er limlu 
III ~upermln. pt"rfl'rmlln~e ALTO.,cu\tPt TER "'-.... the I~adlnl 
m .. ne, maker 'n the upt'rmic til ar~na In I ~. a«ordmJ to 
InternatM'naJ Data C.,rp. "'lth .... me '7 !~ or .... orld ..... ,lde 
"hlpmenu., On ",pILI I •• J!l .,5. ALTCb anl\4"ounced Ita new 
mulll·u.rr t"~t~m, the ,w; -to.1AhICh U"H a modlhld ('\IX \ 
"peratme \ tern. It can IUppCJtI up to JO terminals and hal 
1 to Iti metab\1" 01 main t .. ra,e .. nd a hllh-_peed 3:!-blt 
bus (ut traru.portlna data_ An entry -I .... el ~)'Item ... ,11 sell for 
about $O.oc.). lncorpneatlOn uf .. \ery h.,h PHd 17 mt"la· 
hen. chIp Yoill permit a perform .. nce Je\'el of about 3 \IIPS 
t>e,mnlnl In late 19 

CUAtomer demand (ur romputl", pov.er in thIS plI~f 
perr"rmance ra",e Ihould be elcepttOnally $lron, o\-er the 
nnt h\e )·~arl. 's Yo·lth moat ,r~l'" marketl. h~''''''er, 
c"mpetltton is herce. particularly 1Atlb lB\I partiCipaUnJ 
ConaohdatloM. )(lint \'entu'H, and t'lIU (rom thll \ery 
u.,,,,ded market dunnR the year are lilcely. L'ntt "olume 
,rowth could nCt"t'd .15" annually. but puce compeutlon 
"....11 cauae the \'aloe or Ihlpmenu to increase only about 
':!5' • 

-
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MICROCOMPUTER MARKET 

Temporary saturation approaching 
The microcomputer (or ~rsonal-romputerJ market IIi 

enurely different from tht medium- and larjl:p.scalr mar
keu Mlcrocompul!n are more user-oriented Prrsonal 
romputer. are sold nOt onl), to the home market , which ItlS 
much of the press. but also to the bUllneu/pro(Kllonal, 
educational, and stirnlific markelJ 

Mlcrocomputrl"l Ire \'ery small romputefs with micropro
ceiSors .!i centr.1 procelllni umLl. and usually HI! fur le~~ 
th.n $15,000. Cu rrent markrt \alue of shlpment~ is put at 
lOme $1';' bilhun by 10('. reprtsenung about 28~ of all 
s.upment~ Thr _pe<:lIt'ular gm~'th in unit ule. apprlln III 
be modrratinl. foOme submarkeLl. particularly the h('me 
mltkel . ml} be tempor.ril) satural~ Yankee Crvup. a 
mltket researC'h hrm , fltimalrs that the \".Iue of 1984 
shipmentl rost i2'l. on • doublinl of uml \olume The~ 
antiCipate unll Irowth of 30" over the nUl )'ear bUI an 
Incruse In shipment value of onl} 13~ due 10 fallmg prlCH 
Umt Irowth O\tr the nut fi\'e yea .... should be about 
2O% · Z6%. muC'h doser tn Ihe 1ndu~try averagr than orij\:i . 
n.lh-anticipated 

Once again, IBM dominates 

The hillory of the microcomputer marht has tr.~ a 
f.mili.r pattern 18\1 ~u I.te entf'rlng the marie" .nd did 
nnt mtroduC'~ III 16·bitlBM P~'-'unal Cr.rmputrr until 191'11 
Oelopite what wu coniidrred an unUC'ilin, prndut't , 18\1 
manalrd tn take the market leadrNhip position .~I\' ffllm 
AJ'PlE ("O\lP\iEH and TA' D' in 19~2 , liN no~ h •• lx.ut. 
third o( the total m.,ket In term" of doll.r .. Ies, Plug· 
C'ompatible" ha\e .nother 30~ "hare, and APPLE ('O\II",ER 
has IOTlIe 10';\ There are donns of minor pl.~'rr In th~ 
held, 

18M ', hne of person.1 compule,. sel thf' Slandardl (or the 
indu"r),_ The original PC. introduC'ed In 1981. h.d 6-'k of 
memory .... ·hleh w .. suffiCient 10 run the then ·mOlt.popular 
Ipreadlhei!t p.ckage, VUICafC' . 11 hid one disk dri\-e and 
COIl $2,235 (it cumntl)' &ells fOf $1.995) , In 1983thr PC' XT 
"" ... nnounced The basic model. ~Ith l28k ofult'r mrmon.', 
expandible to 256k. one floppy disc: dtlu •• nd I 10· 
mq:lbyu hard disc: dme. ret.lled fo r 14,996 (n cum'nth 
sells (or $3895). In 1984,18\1 introduced iu neJlgenerllion. 
high ·.peed PC A T. The SlandArd PC A T has 256k memon 
and. 1,2 me,abyte flopp), disc: dme. and Hils for $3.995. 
The enh.nced model hiS &l2k user memon '. expandible t0 3 
me,abytn. a 1,2 me,lbHe ftoppy. and a 20 me,lbyte h.rd 
disc dri"e .• nd Hili for ~.795 . 

The PC AThas more th.n I~ice the sPHd ofm(IIJl person.1 
computers_ It is six times '.Jler th.n the ori,lnal PC and 
ne.rly threi! tlmo.s fail as the XT Despile Its speed, it is 
compatible With mOlt pre\ioul h.rd .... are .nd soft"".re for 
the IBM PC hne 

The AT il t8,"(', person.l ·computer ('tnterpiece AT. short 
for .d\·anced teehnoIOl)·. il no misnomer The ATi.s not onl), 
fut. but it is a150 dPll,ned to operate In slandalone. 
multl·user •• nd network~ en\ironmrntl. As. linlle,uHr, 
single.wkinc m.chlne. the AT .... llI run under. new. release 
of t8t-1', PC·DOS oper.ti", s),tem. but it will llao support 
lhe IBM Xenu' muiti'UII!r oper.tl", system. priced.t $395. 
The .4 T can currently support up to three usera With IBM 

hardwue and software . Computone SYltrms Inc .. an 18\.1 
value .ddfii rKetler, has introduced. controller booIrd tha, 
allows the AT to .upport up 10 tight letmlna.\s. Includln' 
IBM PC,. 

Personal computer manufacture" I re fUlhlrli to market 
.... lIh competiti\'e AT· like producu.. Just .. IMy rushed PC 
clonH to mltbt. couple of )un 810 wMn 1M IBM PC v.a~ 
r.st becoming the Industry standard ~fuch of the micro
computer IOft .... .,r written our the nut two )ean will M 
(Of the AT 

Chances of success for AT clone slim 

Since the AT hu bun the de (acto standt.rd almo.t from 
the d.,' of iu Introduction. personal compuUr .. endo .... had 
little choice but to offer a IImiw prodIKL HO'Ae\u. the 
ch.nen o( SUttft,J for.n ATYc)one" are 111m The pountlal 
m. rktt (or the hilher.priced AT II lublt.anu.llv smaller 
than the market (or the onlinal PC. Shelflpa('t It the retail 
level II prrll)' ~ell &ew~ up b}' 18\.1. ",,,put, .nd COMPAQ 
C'O\CPl'T[RlO. And 18\1 il morr ICJHSII,e In I.kinl le,al 
aClion .. aln~tllJ compelltOn for .11qf'd IOfl~ are cop\'inlJ 

Allhouth done mlnu(anuren c.n Uploll current AT 
shorlAlet. 18\1 IS ,e.nn, up (or ,'OIume production b~ 
Seplember 19:-i5. Some ,endon hope lo lamer ules b) 
offenn, ATet'mpatlbllil). plus fe.tur." not found in the .<IT 
Other vendof'!o. hope to de\elop ules to "Iue-Idded resellers 
(\'AIU) which .ell to "pecific \ertlC'.1 markets •• uch u thr 
insur.nt e and con_tructlon IndUSlrlK 

Recent prit t' cuu b~ 18'\1 .nd th~ temun.tlon of produe· 
tlfln or the 1 •. ..-. end p(' Jr 5UqHtthat1B\I Ii repoliitionl"l itf. 
productlme rl>r ne"" pruduet.nnountemerl1 .... ~1u.t specul. 
lIOn ('tnter" on the j)(..,.lbillt\ of a falllntmc:lucttOn of a nelto 
low-end AT computer If thiS OC'Cun. tM price of the PC 
could drop I(lihoul $1.000. 

Second ranked APPLE CO\lPl"T'ER stili m.chlotl that .rr 
not compatible ~Ith IBM sort ... re. h. older 8·blt Appl~ II 
product line il told m.lnh 10 the hOlM. education. and 
small bwineu m.rlleU Ita De"'er 32-blt MaCintosh hne LS 
bel", poIlt,,,ned for th~ otfl('f. API'l.£ hal had a tOUlh lime 
smce 18~ entered Ihe person.1 computer market and. In 
Ma~ 1985 .• nnounc~ • rtorJantUlion. II w~1l II pl.nt 
conJOlldalions. I.,'offs. and reduced achuu,m, upendl 
lurH, APPLt ~as th~ Instl,ator of 'he m.rbtln~ ~ars that 
resulted In Ikyrocilrllnl ad\etllilrlJ e1~ndlluru APP1.E 
tTles to Ippealto potential custome" ... ·hodllhh the Ide. of 
bu)"101 Crom the eolouul.1B'" 

MOIIt mlnicompulfr and macnframe ((Imp.JIIes ha'e 
entered the per50naJ computer markel Non~ of thaw, en 
dors. other than 18M, h .. bHn temfitally IUC"CHIfu! The 
concept of a mau·produced. ~nd·wer onenled product is 
Inlithetical to theu .pproach of buildl", one m.chme .t I 
time to be sold to • MIS managu Moreovu. pel"5Onal 
computers tend to hne lower mat{in5 than tarter I)"ltems. 
pulllna: ptHIure on pro!1t.ablht) Se,·ua! ha"e 11"en up the 
re,-,I market. Inclucilnl DU. and Will fOCUI on lupplyinc 
IhelfOWTl customers WIth mKhlnes lhlt w\ll w. ork WIth their 
other computuL M.ny .re purchasma tbeu microcomput
ers from other vendora lhat .U u cllllively to the OE.\ t 
marht.. luch as CON\'UC£HTTu:KNOt.OCtES. 



Software drives PC market 

It it common industry wisdom tbtt the publiClition of 
VUICO/c, •• preadsheet IOrtwlre pacbee, wu the catalyst 
(or tM microoomputef boom. It was the fint pracuc:al use 
de\-eloped fOl' personal computers. The Upanllon of the 
personal computer mlrket is driven by applicationl u .... ell 
u by price/performance. Microcomputer aalet will upand 
WIth the m.chlnes' capablliliee. In termt of both local 
computm, and communiClition with latter data buet In 
othe.r .ystema. App'icatWma IOftware IVlllabthty II a mljOI 

consider.lIoD when buyinc a personal computer. 
MS-DOS, the operallll( ')'Item for 18),(', PC family. ia 

.tandard for perlOW computers.. Any company oH'erinc I 
personal computer with I different operati"l JYltem
... PP1..& COMPUT'ER II the pnme eumple--must conVInce 
independent IOft""lIe firmJ to Wflte fo r their mlchmH. 
Unless there it the p(*ibihty for hi,h-volume .. Its. the 
independenta ha\'e no incenu..-e to do 10. Of course. this 
Hl"o," to further ,olldlfy IBM'. dominance In the m.rleet. and 
to. leYer utent. APPU' .. 

Wmll.ed software .VIIl.abllity can cripple. m.clune·, 
.. IH. APPL£' • .\IOClntcuh computer oH'tred advanced tec:h· 
nol~ and eue of use, yet ... 1. were 5Iow in 1984 due to a 
lacle 01 IOftwue, particul.arly for builD", .pplicatlons.. 
APPLI ,,'U depend In, on the LOTUS O£VEt.OPMun'" Jon 
Inteluted busmess softw.re to 'pur Moclf'ltcuh saJes. In 
April 1985. 1.O'n.'5 .nnoun~ thlt Jon would be delnered 
M.y 27, nearly two months later than Ofllinally pl.anned. 
The delay .,Usurely hutt Moclf'I;tGln sal •. 

Retail shelf space a valuable commodity 

fBloI and other \endon that u.ciltlonaUy lOki only 
throuch thtir own sal.,. force ha"·,,, had to deveiop new 
marleeone method. (or personal computers, ... hich .re ,tn· 
erally marketed to IHi-lOPhLltJcated Ulers. Rouahly 10'1. or 
IBN .. Ie. now come rrom IOUrcet other than IU in-houae sale 
force These IOUtcft include value·added ruellers and deal· 
en (VARlIDd \ 'An.) and IndepencientiYOVo-ned. retAlll lOtn. 
~{anufacturen must use these OUllell to ,enerate enouch 
NIH to achle"·e prohllblht)' In personal computers. u ,..;ell 
u t.o compete elfec::tl\'ely V>lth sinc1e·product·line. mall 
marleet-onented. compant., .uch u AJlPLI CO'o(pt,rrt:1l. 

It II dlffirult for \endors other than IBM, Al'PlZ, or CO,",'.\Q 

to conVInce dealers to carry then producu.. Even such firml 
u "'Tn, nT •• nd ~r.crr P"'CKARD are h.vin, trouble Not 
only II physical ,pact • hmltatiOll. JO II " mind .pace"; 
aalespeople can only learn 10 m.ny machines.. In,,entOry 
COlli are abo hl,h, parttCul.rly for product lines that do not 
mO\·e· Add to (hll the huee C'l:»t 01 Inuoduclnl • new 
product-Inc:ludln, the prtce of a floor demo •• machIne In 

,tocle. a JeMCe kit. and trlJRlnl-and it becomes • matter 
of pl'Kticahty for retatlers to shy ..... '1 from n..- and 
untried prodUCll, "en thoM (rom established vendon.. n'llJ 
perpetuates the poallKmS of IBM and ....... t..I- CO\lPAQ'. poai
tion II mOfe tenuous. The company cannot afford. ne .... • 
product mlllllce, and not aU their new producu ... 11 be 
rea.chly ptcleed. up by tht m.JOr dealers.. 

The ~ AUT L',vIX PC. which II both • person.al com· 
puter and • multl·user ')'Item, will h'\'e to prove Itself 
before It lell much ,helf .p.ce. It it untried.. not ury 
pru:e-compeuti,,·e wllh the IBM" T, and is handJcapped by 
the limited amount of UNIX IOftware a\·'I~ble. 

Retailers are ,uifentll. SeriOUS O\-erbuildlDl of outleu 
accompanied the boom In aucrocornputer salH. The campe
lIlion forced retailers to discount PflC"el and raue advertlJ' 
inc outlays. Then ca.me.lfflHof manufacturer'. pnc:ecuta, 

led by IBM .nd • sIOv>·dov.-n In unit sales. SUMlIntll! con.oti
dation c.n be elpeeted in 1985. 

IBM wins desktop battle 

About one oot of 10 office workers In the U. has.ccesa 
to a pc •• nd nOt lurpriJinely, .bout 60' of thOlt PCI are 
made by IBM Th.t ,hare II upeeted to exceed is' in 1985. 
IBM has leverlled Its subllantlll prHfnce In the dall 
pl'OCHllnl departmentt of corporate America to penetrate 
the front offices. In addition. IBM', superior record for 
service and support il important U) th.t client hue 

APPLECOMPUT£R iJ attemptlnl to penetr.te this lucrati\·e 
market With Itt lZ!k .nd 51'2k MOCintosh computers .• 
low-COIil!ot-.1 are. networle that can hnle up U) 72 computers 
and perlpheralJ, and a IlHt printer APPLE .trH6H the 
."oclnto,h·, ease or use and IraphlCl c'pabllitles, but in an 
18\01 world. thne may not be enouch to Ifllthen m.chines. 
\forH)\'er, ... PPt.E c.nnot 'upply the Iarcer computers 
needed to control compan.);' '''lde communications. -'PPLE 
haa fin.lI)! conceded the need to o tfet com munlcatmn cap" 
bllitle:5 with IBM products. but much of the I'iIrd""re and 
\Oftware to .ccomplish this won·t be available unul 1986. 
Mo.t likely .• \focuHcunn ..... 111 be purchased u If1Iphics 
nodH in I.rlely lB.", departmental networks. 

The commercial marleet II nearlne temporary Ulurauon 
For the firtt ume In years, fund. allocated for the purchase 
o(lIlicrocomputera dec:lined. II. percentqe of .\trlle data 
prOCHlln, bud,ell In 1985. accordln, to a JUf\ey by Doto· 
lIIotl"n It willtakt new applic.tlons, like truly Inl~ted. 
vOlCe·d.t. capabllillet, to cre.te another boom L'nit \01-
urne growth In the commetcl.1 markft will be In the 20~ 
ran,tlnl9 

IB", aao lead~ the n~nt indwlnal and lCienllfic/ 
enllneennc m.rketa Penetr.tlon u(thKf; n\IIrXeli has been 
Ittl spectacul.r 'tnee Ihe performance nf .v.il.ble micN'll 
has been InJufficlent • ., perform m.ny useful tulu. In 
addition. en.,nters u~,·d 10 It, .rlelnc on lafle computers lie 
reluctant to ,1\. up tht ability tI) tap mto that po .. er 

There 's no place like home 

The 'home cllmputer"' I. a product In $farcb uf a market. 
By late 19s.. It "'II .pparent that COMumers "'ere abandon
In, the 10'4 ·end. 5100 m.chlnes, such as Co",,,,odnr~ 64 .nd 
the Aton IXL., which could do httle more than run I.me 
procram, Bu)ef"S ti,urt'd bUt that II 'Nil eUler 10 ba~nce 
then checleboou With a pencil .nd • 510 calculator and to 
,tore their rKIp" un hIt carch than to UH a computer for 
thftf t.bh 

The hirher end uf the market 1I>\er 1.0001 hu ail,,)""s 
heen APPLE', .tton,twld The company pioneered this m.r· 
leet in 19':"6 "'·Ilh III util lnal .",pple compute r But ~,mpeu· 
uun ~ ,etun, herce. Both CO"').IODQRE and ... TARI CORP. 
Intend W bflnl computen or comparable perform.nce to 
market at lu"'er prices thl' )·tar 18~!". dilCOnunuance of the 
PCJ, remO\·et lOme ur the prHSurp. but ..... lde~prt8d dlS
coununc or the orphaned. machine mi,ht lead to pnce lIiars. 

The IBM PCJr story pfO\ides In I,ht Into the trlNltlon 
under .... '1 In thIS m.rleet. Introduced In 1983. the Jr 
appeared III thoulht·ool. Priced .t sm for onlY 641e o( 
memory. It wu pt»luoned to limit cIDmb.hzatlon or the 
ISM PC HO'IIoeHr, the mAchme could not run PC IOft .... re. 
had an utremel)' unpopuw leeybo.rd, .nd sold poorly. In 
198-4,18'" IncreaHd the memory to Ililk .• dded a dl~k dme. 
and replaced. the lee"buard "'ilth a tvpe"'rttef· t\le key
board. fur the ume ') tem price of 1999. and olfered u 
optIOns memoryUpu\llun mudules to up lO5121l.. \lureo\er, 

- --



-

-

tht enh.n~ Jr t'Ould run much of the soft ...... re wrl1len (or 
the pc, and the !)toll·seillng business soft ..... re package. 
Lotus /·2·3. IUS I\'ail.ble In ROM cartridge form. IBM 
.ttempl~ to reposition the J, 85. home business computer 
for thO!it .... 1'10 had pc, In the office . Still, the machine did 
not seU .... ell until,ln an Illfeuive Chnslmas Huon promo
tion. IBM bundt~ the system with a color monitor. which 
retailed (or 5429, and two software packag~. (or. li,t price 
of $999. Retailers .old It for as low .. $i95. IBM oullOld 
APPLE durmp: the uason. but when the promotion wu over 
and the I)"item price returned to o ... er 11.400 It the end of 
January. tales dried up In March, IBM announced that It 
would cease production of the Jr 

Thi. mO\'e ha. seriOU' Implications for the home market 
It il hb!)' thai IBM determmed that the matht simply isn't 
there at this time, and won't be until more Ufidul applica, 
lions are de\"eloped The market il t~mporarlly .. turat~ 
Hobb\ISu alr~ad) ha\'f' their machlnt •. and the number of 

SOFTWARE 

profeulonals who nHd PC. to work at home is limited. 
Electronic mail and information services hke Compuserve 
are too upenli ... e to ~II mach In" 

The education market is 11111 utremely Importan t. Chil· 
dren who lellln on a particular brand of computer are likeh 
to retain lOme brand loyallY when Crown up. Hence APPLE 
and, to a leuer extent, COMMODORE INTERNATIONAl., haH! 
catered to Ihll seement Ihrough discounts and ~ueational 
IOftware olJeflnp. IBM ,ot Into lhe lame rather Late, but 
adopted the same tactiCS with Ihe introduction of its 
enhanced PCJr IBM ""11\ undoubtedly poIltlon a new 18/01 PC 
product ror thll market. but may have trouble sellinl to 
edUc.ton who fH.llhey lot burned with the Jr 

PC IIIt1a~e.pected to slow conSIderably In 1985, refit«· 
ing the temporary laturallon of cerlf,m markeu .fter a 
spectacular 1980& With pricn faliln" dollar IIIH rould 
Increase !HI th.n 15", but o ... er the th'e·)ea r penod 
through 1989,rowth should averlle 20 .. -25% annuall) _ 

Hardware companies, independents vie for market 
Nearly t\'er)"one- kno"'lo somethinl .bout IOft"".re: It tf'lla • 
computer whal 10 do (t",.re IS a Hilts of coded Instruc· 
tiOns, WIlllen In prorr.mmlnl langu.ge, that control the 
Internal ",,,,rklngl of. m.rhlne .nd en.ble rommuniration 
..... Ith the e-nd U!of'r 'oft",.re tailors. compute-r for sptelhc 
applic.llon be II numellul computatIOn, by larle corpora · 
lions or lamf'·pl.pnj( b~ home useh-. 

Toon's oft~are marktt can be dehned In a urlely of 
"'·I\'S Two broad cateioTles .re I\'f'tems .nd .pplications 
S)'IlemslOft",.re Include both the operallnl 1)'Items that 
oontrol the management of • cumputer's relnurces a.nd 
other products th.1 htlp 10 or,anile data, auilt wllh the 
progr.mmlnlt of .pplications. and meuun a computer's 
performan~ Applications 10ft'" are provldesspeelhc fune, 
lions for the end Ulttr, such as finanClill anal)'lis, word 
prQcebmg. or learnln, tools for children 

A sPCOnd way to \Ie"" the m.rket is.ccordln, to the type 
of m.chme on ~hlCh a piece- of software will run The 
prouginl po~er and memory capacity of computers deltt 
mme the ranlte of soft"".re they can UH. Mainframe and 
min,,:omputers hau tradilionaliv been able to h.ndle more 
complex talks. hence more IOphistlC.led 10ft ware, lh.n 
micr«omputers, .lthoua:h the evolution of more powerful 
sm.Uer m.chines Is blultinc the dillinctions. Mainframe 
product.l may COIl upwards of $100,000, while mOlt micro 
sort"'a re packages COlt S60()...SjOO, or leu 

Softw.re may also be Cltelollled as p.ck.,ed or CUSlOm
desianed. Custom soft"'are IS more likely to be developed by 
• company for Its internal use to meetspec'lfie requirements 
P.ckaged 10ft ware. tbe are. In which moat commercial 
efforts .re targeted, hu brOlider .pplications and • f.r 
,reattr potential audience. International D.ta Corp. (JOCI, 
a market rlMArch firm, ""matH thatv.·orldwide packqed 
IOftware re ... enues of U,S.-bued suppliers will toW $15.2 
billion In 1985. up rrom $11 I billion in 1984 

Oe\'elopmentsln computer hardw.re h.ve had important 
implication. for the IOftware m.rket. Ad .... ncesln electroniC 

Thl6 UNion prepored b) Tom GrOWl 

• 

techno1ocr have enabled the priCK of hardware to decline 
.ltudlly, mallin, computers more .ffordable to buslntsMs 
and personal users. M the installed bue of machines hu 
mushlOOfMd, 50, too, hat the demand for IOft"'are And 
whereu hard",.,e is • one· lime ule unl ... Lhe u~r out· 
IrOWl hll maehme, IOft.are i.s a potenll.lsource ~f recur· 
rinc re\enUK as users seek additional applications. AIIO, 
""'Ilh. hOlt \Of machlnesofferln,slmilar computlnl c.pabih 
t)',lOft"'an beromn the chtd .... Iue·.dded r •• ture dutln 
(U15hinc one computer sy~tem from another 

The compulet Industrv's premier compan\', IB'-I. has 
acltnowled,ed the "tat potential of the IOft"ar. market b)' 
.Imln, for future softw.re revenue ,rowth of 35 ... nnu.Uv 
In 19&1 1I!!I4'. applicatIOns and sylt.mllOftware ~\"enun 
totaled S3.19i bdllOn. up 39" from 19&1 and far abcwe th.t 
uf any other company 18" II panlcuJarly dominant In 
m.inrr.me ')'Items software. aided by Its 72~ hare of the 
worldWide mainframe hardw.~ market. E\'en In the micro 
IOrtware markel. ",here 18\1 hat only recently become a 
m.jor prese.nce, the compaD)"'s esllmated $15() mllltOn In 
uln In 1984 "'as lOPped onl)' by L..Cm. D£\"£LOP\IDo"T 

BecaUit of the difference In producu .nd Industry partlC' 
ipants. a discuu.ion of pack.,ed IOft .. are is bett stcmented 
between the markel for lat,e comput.en. suc.h u m.ln· 
h.mn and min .... and tht market for micfOl Both .re 
hllb·crowth areu. but st.rate(lts for Sl)ttftl differ 

Mainframe and mini software 
In dollar·volume term.s, expenditures fOf m.inframes and 

mlnicomputerl continue to dominate the .o(tware induury 
Sbipments by U.S. companlH of software for me(hum · and 
Iar,e.tcale m.crunes wiU tot.a.Ian estlm.ted $12.2 billioa 1n 

1985, up more than SO'lo from JUit t1li'O yean •• rlier, aceord· 
1"1 to InfoCorp., a marltet reMarc.h fi rm Wh.la«'OUnts for 
thll Ilronc rro-"lh II the "'"'ter number of lnatalled 
machines and the lucceufU] elJorU of aoftw.n d.w.lope.rs 
to create .ppilcauODI that improve OMr productiVIty . 
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The market for .,hware to run on ma,nrrame and min" 

computers II Ylarect by the compt.nI" who make the 
machmH and Independent 101):.,are firms The hardwar. 
("(,mplneH dOllllnate the operatJrl( l)'ItemJ area. \!loh,le th. 
Independenll ha\e mad. rap,d ,alOJ In IpplintioOJ and 
PKwiud \' Ums M1flwart_ 

Independent wrt .. ..,.e rums tell or Ii("tn~ thtlr producll 
in §f\eral .... , ... In the malnrl"llme market. the IOdependenli 
typically ha\t Iiule to do IO'lth the lilt of the hard"""are 
,~ .fu'.a, e J)KUps are told to a C"Wtomer who has already 
hou,ht M II about to buy a romputer rrom another romp'" 
ny. With leu UpefWY'e minlromputers. Mlileu r, a number 
o( soft9o"are v-eodon have berome ffte'llert o( machines. 
enhancln, their \'alue throolh the addition of ".(tv.art 
Eumples ,( uch turnkey )'Item companiH include ~K 
CO\lP\,.U :o,~, whlcb adds mlnu(a<tufln, v.ftware to 
mlnlc"mputets anade b) H£VoLE1T "",'!<AltO and DIGITAL 
EQ( 1'\cl.'T. nd "E..'TOtt CIUPHK'. ""'hlch C'f,mbm" tort· 
... ue """th :l!-bH machl"" from ",POLLO C(J\IPl TER to pro· 
VIde . ·"rbtauuns for en"nttrs 

" CWolomer .ho bu)'I an 18\1 maInframe II likely to MU 
an 18" ('peraun,I)'Item WhIle there are Ioe\eral aUII.ble. 
18\1IJ pushlfltj: Its .... vS v tern. ftlturln, Imter pr0cet6ln, 
pri'Atr thlln the C'f,mparl}'1 00." product. S) ttms aren't 
theap. tht top "r·lhe line W\- ';\",t C'05ts up 10 $12.000. plus 
m .. nthl~ durt" ,rabout .--1.-101}_ 

The cr" ... ·th ,,( muhl'UMr "Hltml. IIIhertby a number or 
termlnl!1 Ire c"nnecttd to a bu.t computer , has ,tner.tt'd 
,nCfea!ttd Intett'St In an .. pet.tlne ., tern called (·'\"IX. 
de\ek.Pf'(I b), "' ra T and hcenHd to sortlilare manU(KlurefOl; 
t "/X is thuugbt to M'e adunta,t:I I,ur I,eht r I) teml. 
both fur deveklpul' JOlt'Aare and ror ltan~pntllnlt applica' 
tlons (rum on.t m.('btne to another Its a.:ceplanct. ~f' er, 
has ~n reurlCled by conflWOn o\fr.the man~ dllferent 
\ers ..... IlII'( L ."X cunentl) belne offered and bY the limited 
amount uI apphcaooM sort'Alirt a'allable to run wllh It 
(SI)( il upecud to make Inroadl In the ~upermlcro and 
mlnlcnmputet markell. but 1810(') proprletarv pr"ducta are 
hkeh to continue lhetr dummlnr-e .mon, maInframes 

IBM's lead in database management shrinking 

An uperattrl( .,'Stem. OOv.e\fr. d onlv the htst tep A 
cwtomer mil' aDo require a databbe management 1\ tern 
co.un, i--&oO,OOO or more to manipulate tarce amountl of 
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inr",mation Other ~ Itml (till are includes library prod, 
U{'U and paclea"H to htlp procr.mmert deve!.,p appiic,. 
tlClnl_ Input, a marleet rese.rch fi ,m, utim.ttl 1M! the 
.)~tems toftv.are market for 18 \1 ·~mpatlble maln(r.met 
totalt'd .. I; billion In 1984, and prt<:hru annualltowth o( 
:!9"- thrnuah 19~ 

The {hnlct .. f ,endors 'Aldens ..... hen , CUlh,mer mo\'H 
bt)f>nd the .. peraun, ,\,ltm In databbe manqement 
pmdUCta. f',r uample. 18\1 IJ a.lln a ma~r rorC't, ..... lth .bout 
'lO~ ~.f lhe marleet. "ut Its I hart appe rs to be Ihflnle inl 
Accmdml to an IOC urwy. pflma"ly of commercl.1 18\1 
malnfr.me UMtS. 18 ... ', in tailed baH nr HI!> and DL.' 
pmducu had a 1;2l\~ market share In 19~. In 1984, 
h ...... v"r. Independent .. (t"",·are nrms .... ere mak,n. head"",·.y, 
a, 18\1 e\en .·Ith the ,ntmciuCll"n (If II. new DBt product. 
lII'a, elJ)Kltd to ,tt l nlv -'" ,,\ (I( the new da .... btit,,~ tem 
plirch.a."H. aC'Ct,rdlnlf I'!he IOC ~urH)' 

\1. " r ~.mpames .Im"nl the Independents Include (TLU 
'IT ~'M"'A ... RE. "",h,('h parla,ed "UC« ""'Ith Ita tDM.';; data
b&..e pruducta .nd .. ther .. nltv.are ,ntll annual re\fnue 
Iru .... th ucH<i101 50' (our the Pht (ou r \ears. ("lU.I 'ET 
had.nttumated 10 I~ .rthedatabu. ~ .. temln tall.lion. 
In 19 3 and 'AU Up.K"ttd to rKel\e 18.-;' of purchaHS In 
19~ \I'I'UED DHA ttb-f"'KH 1'<" IIIU buntlOl; into the 
mathe eHn more dramallCllh In I~"-t It Data~f)"f·DB 
pr,odlJtl ')Iw ""'a~ r'p.K"ttd to c.t 1" 7r. "t Ibtaha.e .. ~ .. ttm 
pur(ha~ . ~"i.mpartd "'lth onh- 1'*'" c,1 the In tailed but 
the \flar btf .. re Bo.th cx.mp.aOltt are npectml continued 
rt'venue 1I(f\ .... --lh ,f .II In I -'09, In tht' ~ur .. hud 

Other ,ndependtnt nrm\ In the dal3h.se manaltmtnt 
aru Indudt 'ioOM"'AAR£ \G or 'ORTH A\tDtIC"A and Cin('nm 
S)~ttm. bUlh .( ""'hleh UVt t,(ht, .. \ .. teml pruducu as 
.... ell_ 

',,-'''OPHIr" "i\STE..\IS hal,rown r.pldly .... lIhout nlfenn, a 
database managtment product Its In(urm.uon rtlrle\'aj 
.nd libra,.. controll,"Steml (.Ifer uch (unctions as en.bil", 
nCJn technic .. 1 pet",",nnel to IIC'C data niH tHll~ .nd pro
ttellne pr"crams .,:all\ll aCCidental Ilr IntenIlonal dt"truc
tlc.n 1'",'-.oPHK', re\enUH (ur the 12 months ended January 
JI. I~ ,.ere up nearh"19'\ u\ er the yea, eather period. 

Other (bt-lro"'lnl y'Jttm, hrms Include ('O\I 'l"T!R A3.S0. 
(! \0-:.;; Jnd I (Y"f"I ["O\!P'Tf"tt \ ............ 1 \Tf"o products pr"v'lde 
M,tan fUn(tHlns . .,tM.lliEe allveau ... n. data IWHinl .• nd toull 
r.r mlleml procrammlnl eaMer "",hlle lCCEL emphulltl 
k.!tlll.,e that mak" Ilt,e data prOCHlln, centers mure 

." . -



productl\t' 
l'CfEL .nd Cl LLlM-r .r" .mong the more dl\ersifit'd 

independ"nt m.lnfr.mt' 5y5tem~ son .... rp romp.niH 1'('('EL 
setl~ .ppllcatlOns product!. to the financial ser\"j("(,s indusln', 
offeN! mlC'tt"'lC'flmpUIPt hU~lne~ p8ck.t1~, and operatt'~ d.t. 
prOt'e""ing cenle .... ('t'LLI'ET is seeking to le\"r.ge III 
!!renf[th m datab.u m.nlf[ement systems into an increa"ed 
prt'ltence m the appliC'alions mlrket The rompsny offt'n 
hnanClaland human'ff'>out«s .pphC'.tions p.ckalles and II 
elpecled to ha\t' pt,lducu for Ihe banking mdustn next 
year. In lltt 19d~ II IntroduCfli a rommunirltionl link 
bet ... een mirro· .nd mainframe computers and an intt'
,rated parkagp for mlrroromputers. in mo\ts 10 p('IIilion 
iuelf.s murt' III •• m~lp-lWurcl' supplier til C'Orporatt' IUft 
... are custom",.. 

StJmp .pplication' foun ... are l>mduC'u; CIIn be usN! b\ a 
\Ond" 'arlt't~ (l( rU~ttlml'r5; Ulht'rs Ire sperlhr to thl' neN! o( 
ft lingle IOdUSln' Tu dale. the mlrkt'l leader in mainframt' 
appiLca!wn!o pwdurl~ 15 MA'"GE\H"" S<"u:'n:. A\lfRKA. 
... hl(h hili had murp Ih"n 10.flOO pftdr.alll'~ m~lolll'd w"rld 
"'Ide It~ IlrudUC'11 ((lcu" pnrn.nl\ ~'n Ihrt'f arpli-- Iln.ncl.1 
m.n.RPmenl, human rHOune , and manuflC'lUrlnf[-.nd 
UI customen .re loclled In • broad spt'("l rum of IOdu5Ine 
M"~"C'_\l£.vr SC'lf"'C£ allempted In 1981 w dl\"",lf ... 10111 
rel.il microcomputu IOft .... r. through III Peachtre •• ub· 
Ildi.n', bUI the rompany elected 10 19~ 10 dllCOntinue Ihl 
It'gment 

In t'lInlra~1 tu MA,,,G(\lE\,-r :iC'IE'CE. w hlrh U'n.eti • \ an 
etl IIf Indu~tn". pOLlI" \U, 'A('E\I['" S\-STE\I:> h •• chOfoen 
IU be IOdullr~- pP<::lhc_ B~ sen.In[l: tht' property .nd cliu.h, 
In.ur.nce Industr\ "'lIh prflducts to autom.te such ba,ck 
office (unctions .s pnllc,- proctssin, and d.lms h.ndllnl, 
tht compan\ ne.rh d .. ublrd IU, Te,.nue. in the pelt I"'Q 
)('1,. to $8.1. 8 million In 198-& Other indullr)'SPKIf\c firm 
In Ihe m.lnfr.mt' .nd mlniromputer it,ftlute m.,ke" 
indud. H~)' (""0 and " .. -,RED \lEDlrAI. "'\STEMS, .... tuch 't'~e 
the htalth c.re Indu~tr\ .• nd HOC", S\STE.\IS. which m.r 
kfts ~lft .... . rt (0 hn.ncial 1n~lIlulions HOO ...... hlch r«tnth 
acqultrd Iw" uther cump301tt;, Amherst A~ltO(late~ and 
\!wittu ' I".m ,In th. he~llh Information are •. "Ilmale .. 
Ihlt tot.l upendllur. for health-care inform.tlun I)·.tem 
and At'r\l('fleIlCHded :la billion In 1984 .nd h.ve been 
IW ..... IO[I: 20~ ".!S"'r annu.lh AC('(.lrdinl to Input , • m.rk.1 
research hrm , romm.rcl.I bank spendlnl for .pplicatlons 

sofl ..... rf' to run on m.mfr.m. or minicomputen should fLSt' 

from .n estimlted 54,3 million 10 1984, to $6,0 million 10 
198.; .nd to 52.!J billion by 1989 

Micro software 

The microcomputfr soh ... ·.,. indUJlry is ch.rlct.m:ed b\ 
enurmous (r .. mentatlon .• high de-cree of product Slmll.rI
t)', Ind reh.~ on the technoiOCICli inno\.tlon .nd m.rket · 
Inll efronl of hard ...... re manuf.cturers. utim.t" \at)·, bUI 
mirro soft .... re rr\enUH probabh' ..... ere do!il' 10 S3 billion In 
1984, With mOlt of II In the .pplicauons .rea Re\'enut'5 In 
191» Ihould .pproach S~ billion . 

Tht mICro iOft .... are market IS sometimes compared to th. 
IKook .nd mUJolc mdustrlh . .... h.re comp.nll'S .Iso compere 
to ,eneralf bt'tl·sellin. prorlucl.5. The soft ..... are market is so 
n ...... hu",,".r. thai althuulh rompanips m.y off.r dOlenl or 
prnduru. firmf; tan becume \,slble .nd ~uttftiful thtuURh 
onll un' or 1 .... 0 majOr hili. Hundred. of compaOl" no .... 
olf.., up ..... rd. of 20,000 ptoducLS to home .nd bUllnefOh 
uil'n .• nd.n IndU51ry consolidation is under .... a'· 

~hc'n toft, ... ,e IS e\'ol\'lnl Inlo. ma.u conlumer market, 
.nd Ulreater m.rkettnl muscle i. required to It'll produclI. 
th. bamer1 Iu .ntry.n risinl. From Ita start U a cottage 
Indust~·, "'lIh. plfthora of computer .hcion.dOl d"iltnlnl 
prOllrlml In thfu homes. the m.rket IS mo,,", to ... .,d 
Incrfls.nlt domm.tion b~ I .... e companies. 

Toda\, hooAe\er, 00 slO,le compan) h.s e\en a 10 ... 
m.rktt shart .• nd a consumer m.y e~ll) be ()\'erwhflmed 
b)' the be\'Y of IOft .. ..,e prodUCll ..... ilable 10 .ntfnaln. 
educate, or inn •• se producl!\·it)· Rangln, in price from Ie 
than 120 to ~h», mKro IOrt .... are m.y be .cqulred on dISks. 
atlrldt:es .• nd chip' and be boucht e\·el)' .... here from diS 
counl d.-parI menl tOtes 10 computer specl.lty stnres. In tht 
home marktl. which sutfered In the past 12 m(,nlhs from 
.1~·101 d.mlOd for hard ..... r •. g.mH art .1111 the mOil 
populI! .ppliCitlon. but dem.nd I~ expected to Shlfl to ..... rd 
educ.llOn .nd rf'('(>td kHplnlt producu The ~Ineu ft()fl' 
.... a,.. market . .... hlch (flturH hlgher,prlced, more sophlSII 
Clled products, hu mo .. ed tow.rd Integr.ted pack.,". 
... ·hle h en.bl •• uqr to meld. 'arlet)' of (unctionl, luch as 
computauon .nd craphic prHentauon of d.ta on • spre.d 
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( 
sheet. ThtH prociut':u contrast .'Ilh other lO(tware. which 
has more limited applications. 5uch as only word proc::KI
In,. 

The (Teation .nd popular,ty of int~rlt.ed pa<:kagH ....... 
made poutble by de\tlopmenta tn computer hardware.. The 
widnprud Introduction of 16-btl machines. partK:Ulatly 
the 18.\1 PC. has ,I\'en !IOft ..... re dt\tk>pen and U$f;l'IIl (uter, 
more powerful tool further adv~ LD IOft1'lal'e.~ ltkely 
"'hen microcomputers let 32· blt pfOCl!'SAll\I power. 

While tome computer manu(actur'el"l, notably 18~. ha\"e 

recenlly upanded tbeu eifotU In mkro lO(tware u.I8.. the 
hardware and IOft.are indUilne. are lull larJely RpuaLfl. 
thouch Interdependent. PrOffilnent soft .... are firms luch H 
urn.;s D£\"n.OP\lI..Vt' and A.SKTO~ TATI do not make the 
machl"" on ""hlCh then producu run. 

" SOFTSEL HOTLIST" lor week 01 May 6, 1985 
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Much depends on success of microcomputers 

The (TOWth of the o\~r.lI IOrtware market depend, on 
how many microcomputers I\&\' t been iOld to hom" and 
officn. The penetration II .IOtlll relatively low • • crordinr to 
futu re Compuun,. a market rHearch firm. which HtlmatH 
that leu than 15' or office workers .nd U.S hOl.l$tholdt 
h8d personal computers at rear·end 19&4. And e .. en the 
nutallte! bue may be milludln, . ... many or the IO'Aer· 
pn«<l. machlnH told to the home market may ha\e been 
dllUtded when purch.-ers became rnattated by their liml
LltlQnS In addition. 50ft ware piracy is a major problem. 
creaun, millions or dollars In lost re\enun (see box). 

Hard""'re companlH nttd sort ... are makers. too. In both 
IRdustliea there has bHn a,reat 8urryol Wt·up' over the 
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pul four yran. producing a fiercely competiti\'e market - for U)Tt'S DE\·ELOPM£:-''T. while (or APPLE COMPl'TER. luch 
place. Critical to the success o( a new machine is the ('O5l1 came to 58% of re\enUH in fiKa! I~ (endin, 
avallablhty of software for it. which causes eqUipment S.ptember). Such numbers depend partly on the .ize of a 
maker. to IOlicit th. de\',lopment of compatiblf 10ft WI" rompan\,'s ,.venue base. but th' POint II that soh .... ·.re .. not 
f,om p'Oi,ammera. A m.chine·, deil,n and operating ' Y" manufaeturing · j ntensi \" 
um will determine what applIcatIOn. protlrams c.n be run Instead. marketing " anuming increasIngly Ireate, 
on it, butlOftware firms commonly modify their paekages to import.nce to the IOft ...... re industry. CompaOlH SoHkinc to 
different ,peclfications. M.ny of today', best·seilln, sort · differentiate the., produell compete for the attention of 
WAre pad:a," are nailable (or • variety of othenuse dIStributors, retailers, and end URf'I. Nallonal tele\'j,ion 
incompatible m.chlnes. adverti'lnl was used in the l ummer of 198-4 for wn:s '. new 

The COlt structure of the IOftware indus!"'" d iff,rs from S'vmpho" J product and AStn'O .. TATE', Framf'u. ork . LOTt:S, 
th.t of hard .... are makers, The COlt of producinl disks un which has launched a monthly mallllOe (or UlE'ra of III 
which soft",are i, generally stor~ is low romp' red to the IOft",are , had salK .nd m.rketLOI COlU .mountlOllo 27'A> 
expense of m.nuf.ctunnjt: • machine. AI • perctnta,e of of re\toues in 1984 
1984 re\'(Ioun. manu(actuunl ·related COfI U were onl\' 1 6~ Rese.rch .nd de\'elopment i, aneth., majOr (Ixpense for 

" SOFTSEL HOTliST" for week of May 6, 1985 I . ~ . .~ . . ~. .~ . 
~ , . • .... . • 

.... n -. s,_ " .. """ ...... -- - ,. 
"'" 

RECREATIONAl SOFlWAM ""'" sonw"" -' .... -- ... .., -- "",y. CollI lIP, 1JIc. .... .. '" ..... ,. MAG. PC;,. C&4 • 

'hOM s.n.tatOl' ...... A.P ~ AT , 
'" 

AT.EP$ 

ltiIeHMIl.,', - AP. IBM. MAC, , 
" 

yin .... 

a.o.IO'''' C6t. At --- C-, .. liP Ah.",.. .. 
" 

.. 
0.1 ... -- 50«1. OII~ .... ,t,P, 1BM CIt AT " n 

S.TlP _ i'III~Soitw.'. AP 18,.. WAC , 
" "'" '" coo . "'- T M.l • .... C .. , .. ~ -~ '" .... PC, 

, 
" 

t.lK 1M KM, • -"-> .. """ " 
., 

-"' £DUCATlOHAl SOFTWARE 
LCMMR..., .- AP 18M, MAC, I " coo AT /IU.I",," 1-- "'. IIM. WAC, ," 
KM" .... .~ '" 

, , coo AT 
Wtu,ory .. To<> A' IBM I '" T1PIfI9 t .. OI . s.-. SChll ..... lIP IBW WAC, , 

" 5ofo ... ,. PC, coo 

."" -.. AP I8Ir,1 MAC. • '" .... 1fI1It" .. Do_' ..... <to , 
" Ar,cp M .. -DEC, fWI 'lII1I0 rvtOl """'." ...... , 
" .. _" OneIllSrlltfll. AP IBM Cf4 AT 

" " £ G tor Y-o "'- 1#'" a.,A' , .. .. _. S-. CM-LN AP IBM MAC. .. .. """"" PC, Ge4 AT -- -,.,. II IBM MAC . I " Kifto·,o... •• SoM. o..-l ... .... OM " " PC, "" ......... .. - loP ..... WAC . " .. Word Attecl l Do ...... lIP "', <:64 • Sott_,,, coo "'" s.oo,., flOOD' SNM~ ... AP ..... W " " I(JCtS 01\ 11: .... _w ... ... "" I .. 
" RIleiii' RIOtIoI OM l.an'Iiftg ", .... poc,CIot • " "'15S" •• Et~ -~. AI' C40 " 

, -. .. 
SolI ... " ..... Do_' '" ... coo " " AtIclIf\IM 01 WIl .-- ~" " 

, A_ 
W.cA"'~ MJe'~\II" "AC " " Stlldy". .. ...... /II .... Pet_ C&I " " S--GtI'M' '''' AP, c;e... AT " .. froIlM S Al . "'. - "", lIN WAC • " '" T ~ IIIlIrtetof -- .... TI'_ WNG " Al .ep"". """.N DEC. TRS ,-, ... _'w "''''PC, " .. 
8tvt.LM Otlltolt AP IBM c;e... AT " " 0-" ._w """ " I 

""'" sonw ... 
-... """w I liP lito( Clot 

" 
, -- .- AP, ce.t AT , 

" 
S'fST'OI' IJl1JTY SOfTWW -- -- '" COo 

, 
" TwtIOP .. QlI ...... .., ...,. 8M.1I'CtI " Orlpflocl c."" 

litwlry CrCl'S'I'" 
_ .. AP, IBW, PC, , .. "'.111_ -,' '" , ., CPN.oo.TP 

DoIIrI"'-"H -- N' 4Pc . ... , , 
" ..... yo F. Sotra<arl ...... , 

" MAC, TI' '"m Oil. Trlllllomtl ....... , " .... ShltWriI" .. - ItP APe. .... • '" _.oo" -- .... MAC, CPfW , 
" C&t. AT .1..".. .. " 

CItUotI Heel. TI""'. WAC I , leitll' FonN , 0111 Tr_*"" ....... I , 
Mlftf9"9 '1'_ ",CA .... , 

" Poll. $11, . .., _. ..... .... WAt. DEC , 
" MK l1liI<I1II. ......eo.no.t""9 WAC • " F"tlOlCl .... coo , 
" ~W(rt. -_. WAC • " -. "" ..... .. • .. _D ... .. - .... " " w.cr0l0fl Mtefo -"" ... " " -l£Q[frI)-U -""""" I#c -""""'lit. U I - AopII", AT _ AlWl ($I _ c--rUiIfI&t CP 111_ h O tlldr .... ta. DG _ DI&Io-.Io.., DlC - DEC ".IIIIIow. f" - E..- OX· 10, ... - 1IIM.f'C. MAC -~ ~_. ~ _ I8W PCIr. or. _ TIl"~' ProlllllONl, '" - . .. ,.-.1 r..o..rt. 

SowcI Sdt"'HIJILIII~ by$oftMi ~.ProcNc1. k~ 5.eMot1llOil S.Ml PO 1oa1lC8O . ......,. c...". to3l:t«*1 

....... , _ INDUITJlY ...... '" ~. OF.,ClI~"' ,CII 



.-ofl~a re rompaniH. aJ it is ror most trehnology. rf'late<i 
Indust ries, Product IIff' C"o'cles c.n be short., as rormtr hit 
product •• re ec::lipsed due'to tKhnologtcal de"elopmenta or 
~ucctufut marblin, by comptlltot'l. 

Phl<iuCta can be cruted InttrnaJly Of acqUired (rom 
"thers. When IBM elecud to rollo"" Ita tnormOUI 5UCCHI In 
mlcrorompuler h.rdwa re sales WIth III Increased soft"' .. "" 
pr~nct, It introduced pad.,es dt\·tloped by other compa· 
nIH In 1984 18""". AlSiSrOttl S"UI, which rHtUtH filine, 
,prudsheet. and reportin, runctions, was li~nsed rrom 
SOfTAARi: JOt BUSHISC, • rut -lrOWII'II company tNtI also 
m.rkett ita products independtntly, rs .. ·• Pf'NOMI Ottl' 
.,on and aullllf'1I ,\ 'onogf'mf'nllOrt"'."" se"eI ""tre de\,,,I· 
,,~ by Inrorm.lIon Prorr.mmlnc ServlC6. a Connecticut· 
ba~ hrm_ 

Acquisition pace to quicken 

Tht pace or a<"qul1u tionl. not onlv throulh lictns.ln, 
Jll rHments. h\l t o( ~h"lt rumpanlt$, is likely to ~ler.te 
In tht ~f'.r .hf'ad :-omalltr hnru "illl IlK:'reaslnlly find 
thf'mwhe-s Ilickm, the nnanC'lal clout to compete IU«'Ha' 

tu'h ag.lnst larger rumptuton A«utdi.nc to. liUf'e)' by 
Bn'ad\le .... :\. ,,"claIH, a mf'fler .nd arqulMtton C'QIaUltant. 
wme 30 microcompute r sufl .... are companies .... ere acquued 
dUrtn, 19~ BtUld\Itw ..... hich ralls lhe O\·traU rompUltr 
.,pn·KH ,roup "une ut the m. t IoCqUIWUon proM indUltnn 
of Ihe I.st 10 yea ......... ~ .. that miCro sortware firml "ere 
\"ulnerable because traditional iOUrcu of rundine became 
unavallablt In 1984 "\'~nture capltahill ~hJed ...... v (rom 

thlt aeclor and the .... mduw fot public "lfenn" Wd 
ll.1mmf'd .hul" Etteepuonl include SOf"T\loAR£ Pl'BLtSHt'-G 
... ad \l Il'ROf'ROI!\'TDL"'AnU~.u.. ",hK'h ""ent pubh~ in 'O\trD· 
bfor and \Iarch, rHpK'tl\tlv Ara:)rdinc tu Brolwhlew. ,et 
tan, a<"quHed .... althe prlmar)· IOOrce o( financ1fll a'.llable 
"'('bh·put., nrm~and huuld C\,nl,nueLO be In 19 .... IMy 
"" an M.mple luppl)' of p<"oltnu.1 wile ... with I ~malltr 
numher uf -.f'1ec::tu. oo\'er~.· 

One of Ihe mOlt Hlilble luSb, are Nlneua on the Hllm, 
hlud:: hti been \I'''''I.O[\lE'' .;,('IE'CE \I.4ERK'A', Pt.chUH 
unit. which the parent rompany Md .cqulred In 1981 In 
.. rder to npaOO be\, ,00 III ,'Ure malnlr&me IIOrt .... '.re busI 
n~~. In \I.v 19.,.,;. \'''''AG[\IE'T 'o('1£'\,(,£ .nnoun<ed lhe 
~Jlf ,., Pf'Kh UH to I~TFU'C;E'TS" OTE\lS (or an uncilKlowd 
;.um.I: ... mplellnl'the~ .. mpan~ -,esodUi frum the ttlall mICro 
'Of ment after Ita dKI'lOn to dlKOtlllnue the a.qmentln late 
19a.. ~""'AC.E.\lEVT <o(."1["'{ £'1 miCro d,VilK)n. of .. hlch 
PuchtrH ,.,as a prf,mlnent part. ruu.a:h1y broke e\'ell on 
rlllni ... IH.n 19~2and 19>o-1.oot 19&4 rf"tnueadlpped ,. 
'<I i11.5 mllh,m 

l'mt ",If'S u( Ptl.--htrH·s .cnMJntlnl .nd prodOl;Ij\lt~·. 
tntunonc padr..,-" .'f' ~umated It mote than ~1.000 
~In« 19,1. but the C\.mpan) ne\.r hid. bll hit on tht te.le 
,.( Lun ..,-./.},J. Ihe indW,It\-'1 11I,tame best ... Uer. "'-lI h unit 

01," of (t. .. to l'IOO.I .. )l) "\lA' ''(;E'IU!.'T -.l"tE."'K"l rf'malnS 
dClI\e In mllnrramt 10·mkfO rommumcauon . bot ~\" the 
mluu relail ·""rt ... are dinllon had become inci.mpauble 
v.'lth .lI rtmllmne bi.ulnn.n. In pat1. beca .... of Ihe mar 
IIet'l emphasIS on merch.ndlslnl r.tMt IMn technolOlY or 
tn·le. 

l.OTlS O£\[l.OPME.'T, currently the p ... mler Indtptndenl 
ml(ro ij.rt .... .ue rompan\. has Prvipe~ thfOUlCh ,nternal 
rle~tl''Pment "f a ur\ (tW pmducll.l.Onsl"OH to tmlntnce 
""llh the J&nuat')' 1 lntrndUCfI" n oj 1-11. an lnt..-r.ted 
pack.,e romblmnl a prt.dshHt ... Ih datahaH Ind I"ph. 
.~. C'apolb.lilif'S, 1,-, S, mph, n.' pf")ducl. "'hlch au,!) Indud" 
.... (·rd pr'''~'mc. debl.Jttd In .June I~ and a Ih.rd ,nle· 
IIraled pr.-.duct. Joz: hit the markel.n late \l av 19R;. urn:s 
hu ,ru""n from nu .aIel In 1902 to re\enUH "r $15; million 

In 1984. but even thiS ranslilutes II m.rket .hare of only 
abouI6~. 

t..O'I't:S IS JOinll11 Ihe mo\'e to .. . td Indwtry ronscladation. 
haVIng announced ita lnlention In April 1935 to .cqulte the 
Uleta of Sort"".re Arta., one oJ th~ tarly Itadert In the 
software Industry. SOft ..... re Art . .... u the de\eloptr fl( \':/1,. 
Calc, a bnt·sellin, sprtadthHt product prior to t he .... ide· 
pread SUC«SI t)( Intestaltd PKIr..-:H. such as /..JJlw '·2·3 

In .ddition to VIJiCalc. Lon:s "'111 '.In rlghla to seur.1 
uther products. Including. problem·sol\'lnl procnm for the 
enllnHran,.nd scientifi c markeu. 

Both LOTUS . nd rlv.1 ASHTON TATE, whose 1984-& reve· 
nues totaled $a:.! million. h.\e ~n lu«tUtul la,.ely 
through .. Ies to bwlneu IlId prores&aona.i users. ASHTOS 
TATE', dB~S£ ramll)' o( produc18 has been a leadtr In the 
d.tabase m.nagement a re •• and ita From euorlt product is 
imilar to wn:s' )mphonv_ Both companies espect onr· 

seal .. les to be Importanl rant rlbotof'5 to ronllnutd lrowth. 
4.:>HTOS-TAT£·, dB~S£ II has betn It.nllated into \I I.n · 
lCoaKes •• nd (orelan \'enIOns IJ( Frot1l#UlHlt and dB~S£ III 
ha"e been P"'Plited LO'TlS. mtan .... hlle. has French, Ger· 
m.n, and llali.n \ef'510nl of S)mphon)', more translatlonl 
.re especud 
Th~ presence or. hll product. tww.'e\-er, does not guaran· 

tH lun, ttrm hnanC"al IUCC61_ "tlC'ROPRO IVTDtl'lATlO"'AL 
has had • product. W"rdSlor on Softlel ClOmputer Prod· 
ucu'list ufbht.seilln, buslnest prOJrams (or more than 130 
.... HIts. but the companv'l u\tr.1I sale. and e.rnlnp hne 
lumped lin« ptaklnl in eally fiKaJ 198.4 \tnded AUf\IIII. 

\lI('ROPRO ... hich (111ed to turn. prutil (or the three quarten 
,hruulh ftbruaf" 19~. hu been hUtt b'l' ,Iowlnllrowth In 
Ihe pt'1'1o<,n.1 cumputer marht and mcttl..ed cumpt'tltK)n 
.m,,", .... "rd pruc Inl productl 

Education market larg. 

While companl" qt\-In, the bWlneu and pto(wlon.1 
marllets Itt the muo ... l Ultnllon. a hOSl (l r otMr fitms are 
"lfennl products (or MIKatlonaJ and rrereationa! use Gen· 
tral "'uknftlln hume r'!:·mpu ter .. IH .nd pricln, pl"tUUrf'S 
are emvnlt lh. probltm,. they rarf, Pnuteh ov.:ntd Spin. 
nalltr :.uft .. ar~ has t)to"n a ludtf In Ihf' edur.lInn.1 field . 
but re~tnue pr",et;tl"n.lol<lr fisc.1 'ear 198.') (ended ,Janu.try) 
ha\'t dv.mdled frum ~-jj) mllh"n. to 1.16 tNtn 120 mllli"n. 
~p,"naker't prodlKlI Include I Fljh rr-Pnc~ lint u( earlv. 
IUrnln, ,.mes .nd sclence·rel.ted products th.t .rt hnll.d 
to \" xo. a Public Brl,lldca-unl Sf,.. ice serlH-

Other partlclpa.nU In the edufltlonal m.rk~t Indude CBS 
Sf,(t"'.rt. ""hl("h Ntl It'<lrnln, pfY'!{raml (or \ounpten (ra· 
turml $t·~a ... 1" -"f",'/ chau(tt", and ~ucta tu htlp 
hllh·"'(h,>c,1 ~Iudents "" .th m.uh and c..II~It~ admu~I"n 
.. ums s.. .. ·k publl hen. "urh.u Rend,'m H,JtUe .nd Pren· 
lin H.II. al~ " lftr educatlun.l ~It .... are .• Ion.: .... l1h Scho
~IIC ~"ft"'aff' . .... hlch hu b\uh upon thf' I(,n,t.mt prHtRCe 
,f :11 partnt (f.mp.an),· rf'idln. m&tenlb In L.S .chonls 

The bnt -..Ihnl piece o( f'<iuull"n.1 tuu ..... are rna .. be Sc.r
bu,..u,h S\-.tem·. \faotf' rt ,PI'. I Iypml lutu'l.1 tNtt h. 
had unll ",If'S uf d ..... 10 :..-IO.OtA). 

GamH Inlrnduced man}' pt'llple 10 hume computen .• nd 
ahhOUJh the hume computer m.lrkeu .ppears 10 be turnlnl 
t"",.,.d uthtr .ppllcatiuns, Ihert II 'ftlll demand rl)r products 
~Iu", to test u"" ... • 1,litt)· Ind "'Ita. Comp.nles w.th 
If'.dml r«reltlunal products mdud. \t lC1'OIOft .... hl("h lS 
.11a promanent In ('peratlnl Shlem and .pplicauo", \Oft· 
"'art. ·ubl",lc. In(ucum .• nd Broderbund Three of Info· 
C'flm', mteractl\f' hctiun PICIr..,f'S. which cNtlle",e the user 
lu p.lrtl~IP<lte In.l \"mputenud .,.htnl .. rt, art "n (lIel'l 
Ii t uf ((,p Xl recreall"naJ p.rkaIH. and the company 
npt('(.j bl ~l1lu millionth .Id\enlure lame In June 1985. 
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Infocom also rH'~nll)' dl\'@filifif'd ..... ith tht' Introduction of. 
database managrment product callt'd Cornf'r$/OllP 

Two vendors dominate operating systems market 

While u~ts aff' mOlt oonnornNi \o\llh the m~u.d applica. 
tions producu .• 11 microcomputers must also h"t an oper· 
aung I}'~lem. T"'ocompantf . nlCtTAI.RE5EARCH and c1Mfly 
hl'ld ~hcr<»ofi. ha'f dnrnlnltMt tht salt and licensIng of 
luch sortwarf 10 hard ... re manur.cIUtfl'! DIGITAL 
ResEARCH', CP/M .",tfm WIS tht fln,mlt' fot tar!) 8-bll 
computer •. lI>,tul(' ~hcrOIOft i, tnt leader In tnt' 16· blt 
mark!1 ..... th ita MS!DO.t;; IY Ifm . .... hieh is uSHi In tht' 18,\' PC 
Tht C.,'IX ope:rallnl system , dl"\elupt'd b\ AnT, 1~ 8l\ral' l · 
InK considff.blt inl"r,.,'. part lcularl\' fm muhl · u~f' r other 
tnVlronmenUi. Thef, are. hU\o\fHr,. numhf'r of I \/ ,\ '('f ' 

Ilunl, wllh a il.ndard \1.'1 W emerli[f' AH,T, fur eumple, 
offen; a ( ',v/\ SU f.'m \ .... hlle \hrro~"ft ha~ a Xf'fIIl" 
\efJiun, .... hi r h Ill'! ha~ ¥oUI)vorct'd for It ~ ~r pt'r~"nal com 
put.r Anntht'r ~lt(tII> !1 11 !11'H'rall nK ., -\E;m. ", \ . h ... madt' 
inroads among Japane~t' manufanUTt'r" tl f bn n,mpult'fl, 

Bolh ~hcrosoft .nd DI,, 'TAI RF~"F.ARCH .re cumlng OUI 
""'Ilh nt' .... ' producll deli,ned tu enh.nce the .b,ln,· of u~rl 
10 do levelllt.~ks ILmult.nt'oull~ OIr. ITAL RE"f .... RCH h. In 
opef.tinll)'ltem Ulenll l'ln c.llt'd CE." Igraphics enVlf{ln
ment m.naler) which, b\ u~Ini • mouSt' . .... illen.hle 18\1 
rompauhlt' machine" 10 ha't' .... md\, .... m2" abilil ~ Uhe ab,lm 
to nl.' .... , ..... 0 or more runction ., th. ' amI.' tlmeislmtlat 10 

thai of APPI E COI.IM 'TF.R ' \to( Htt·J·1! \1tcr(" " h .... a. 
UPKled tu .,arl ,hIPPlnll. ,mil.r prvduct . Wln d" II ' In 

Junl.' 198[,. MtCf060fl and DIIATA!. Rf'f_"Rt H. h,,,,,e\t'f. fa« 
the incre.sed IOftw.re preM!nle of 18\1 , .... hith. in Au,u t 
1954 . introduCti! T up\', !"u a prudutl .... ,lb .... mdu .... lnl and 
multtwk,n, fe.lur" 

Software pirac~ 
·'M.It. m •• cOOy" l'Ias b •• n .. ,13 counll.1S 11m •• In 
countt ... o",c •• , and .ound! IOnocenl Bul lor tl'l. m,cro 
• oll ...... r. Indl,lllry, It 1'1 •• b •• n • co.lly relr.ln Future 
Compullng, • m.rlr..t research IIrm. estlm.,.s th.t un.u 
Ihom.d .nd ,U'glt p.clt.gea .ccounl lor 5CHb 01 Ihe 
bU'ln .... onwlr. In u .. tod.y .nd Ih.lthl1 (0.' loti""'." 
comp.nl., .1 ' •• 11 S 1.3 bIllion In loal r ..... nu •• bet ....... n 
19151 .nd 198" 

Th. dllllcullV Involv.d ,n copying .oll ...... re .... rlea Atlt. 
'Implell I.v.1. • u.er ""'Ith two dlslt drt .... " Insens • tll.nlt 
d,.k.". inlo one dllv •• nd 11'1. progt.m 10 b. copl.d 1010 
11'1. olh.t .nd Iyp ••• n InsttuCllon lor t ..... o . • groducl 11'1.' 
m.y h.v. CO.I up S600 Orlgln.lly .. Ih.n duOhc".d lor 
pr.Ctlc.lly no ... p.nse Sollw,re IIrms h ...... "amp'.d 10 
comb.1 Ihl' tly .nc:o(iong aom. ptotectlon on th. OI'lgln.1 
d,.It , bill the r •• III,. hav' b •• n mUl.d U •• " .r •• om. 
hm ••• ble 10 clrcum .... nt 11'1. prot.cllOO. som.IItn ••• uch 
.nll,copYIng m •• lur •• malo. ullng th' prOduct more 12,11 
cult 

Wh.t .1 •• c.n b. don. 10 h.lt soltw.re gir.cy1 an. 
• ppro.ch I' I ••• u,'., alnca .onwlr. , hit. book •. com •• 
Utld.t copyrtghl pro,.clton.s Intell.ctu.' prop.n)' e.rll.r 
Ihll y •• r, MtCAOPROIHTERNATlONAL, .long wllh.n Indu.lry 
group 11'1. A .. OCllhon 01 D ... P'OC'sslng Service Org. 
nllliion (ADAPSO), fil.d IUlt .g.mSI AMERtCAH BRANDS, 
. 1I.glng III.g.'.otlw.r. cOPYing .nd dl'lflbutlOO 

Going to coun, how ..... r. is .lImn.d ,.m.dy Une.nhlng 
.otl •• r. plr.cy I' nol a.lY, .nd .v.n wh.n. C ••• c.n tI. 
m.d., •• ollw.r. v.ndor rtllr.. Itr.lnlng r.t.llOnshlp, WITh 
pot.nll.' CUllom." PO"ntl.lly b.ner .nd Iong.r-term 

Overall micro software market to do well in '85 

In thf' \eu ahead ..... 1.' I.'Ipt'("t micro soft ..... rt niH uf 001 h 
@lielln.and nf' .... pruduct are.~ til Jlw .... Arr"rdtnillO Dand 
Wagm.n. ch,lrm.n uf SvflSl'L the ftlllu .... ing c.Ut:l\rIK 'tl.' 
likely tn Increase Ihf'tr o\·l.'rlill markl'1 h.re bu!lnH IOft 
.... arl.' th.t Impro\t producll\'it~ and c.n thm bt'l'C.'onoml · 
c.II)' JUJllfied. such as .... ord pr~Slnl, d.l.base .nd 
spfl.'.dsht't'l pack'lel; iClrt .... ·lrl.' thai 15 Llrll'led Io ..... rd 
sPK,nc InduSlne!;, or , 'utlcal markeu: and Ir.phlCl $Of 1-
.... -.re Spe.kln, in M.y 1985 II CO"1DEX, • umlannual 
compuier Ir.d. Ihnw, W.gm.n predicted. mor. n.bll.' 
m.rkel sh.rf' (or general lcoounttn, I<Ifl ...... re .nd home 
prodUCII\LI\ packaJ!l'!f He II .... I lou of interest in rKre · 
IllOn.1 .nd edurlltlOnal IOft .. are, althoo,h he Upecled 
IOlell~tu.1 laml.'S 10 do better than olher r~reallon.1 
plcka,e 

The IIltreased I.'mphasis on \'erIlCII mllrketi relll!('u SI.'\'
eral rutrn The dr(\p in h.rd ...... ,. price~ h., upanded thl.' 
market lor m.chlnes, .nd the- rlpld Introducltun of Slmll.r 
1I:l'nt'r.I·.pphc.tlons products hu caused companl" to 
le.rch for mark.t nlchH. Medlc.1 prlcltCH, ronllrucllon 
bUlinHHl, Ind rulesllte firms .re .mong thOIt' tArgeled 
b)' dl.'\·elopef"l or Industry.speclfic IOft .... ·are 

NI.' .... produrt c.te,o,," Warman tJpKUto Ihow uplo. 
11\' 1.' 'ro .... 'h Includl.' communlc.tion, p.ck .. ".nd .rtlhc,.1 
1nll.'lIilt:enCt' SOfl ..... re th.t en.bltt mlcfO-lO-mamf,.me 
' ''('1.' ,. hot .rea Communlc.uon Is,,·.il.ble In SI!\'ef.1 
f(,rmsllrnd), bUI the prdl.'rred method 'iIIwld .ppe.r to be 
Inlt'lf.led hnlts that en.ble. microcomputer to manipulate 
d.t •• fter II has ~n obl.lned from • m.inframe, In 
contrUI 10 the microcomputer belnl larJ:el} I,mlted to 
un In, .~ • dumb termln.1 Inlern.Unn.1 Data Corp hoU · 
m.tt'lthl.' markel {or Inlfluted link IoOrh,are "'111 po .... from 

.olullon. IOclud. IIc.nllng .otlw.r. to US.,,' '11 •• , .n.bl 
Ing unllm'I.CI product 1,1' •• 1 ganlcul., locltlOO' 01' d ..... I· 
ogm.nt 01 h.rdwlr.-b ••• d protechon devIC •• that m.lt • 
COPYing mOl. dll'llclIlI 

AOAPSO II working 10 g.'n Indl,lllry Ipproval 10f • 
prOt.Ctlon Iyll.m th.t would b •• ".ch.d 10 compul.r 
h.,d ...... r. To run. pl.C. ol.ollw.r •.• user would h.v.lo 
!fI1.r! • Ir..V encOded with ••• "., number m.tchlng 11'1.1 01 
11'1 •• ohw.r. InIO • flng .u.ch.d 10 Ih. compuler Som. 
.ottw.r. u ..... reg.rd thIS .y.tem IS pol.nll.lty d • .,ug-
II .... or Incon .... n'.nl 

L.tg. corgor.'. 1,1,'" ." no. c.I"ng lor Iie.na,ng 
.gr •• m.nlllrom lolt ..... ". y.ndorl, bllllhe (.1001'11. h •• 
be.n m,.ad Allow,ng .0nw".lo be cop.ed .nd uNd on • 
hlTlited nllmb ... 01 .,1., could •••• conc.rn oy .... copynghl 
... iCIt.honl. bill 11'1 •• conomiCS aMI atllnblilton ch.nn.l. 01 
tM! .ollw.'. tlu'ln ... wOllld "k.ty ch.ng._ The r.yenu. 
1'0"'1 .. ould may •• w.y Itorn O1IltfQ1\' s.I •• 01 1fId .... 1-d1l.' 

$Ohw.I. p.ck.g .. , and Yendofs m.y ~I • gr •• ,.r 
.mph"" on d •• hng d".ctly Wllh corportte .CC01lnl •. 
polent,.ny bYP'''lf'Ig dl.tnbulors.1td r.lllier. 

Th. ,ole 01 d •• '.,. In .,te "c.nslllg IgI •• m.nll Will 
dep.nd '.,g.1y on hOW muCh Ir"n.ng .nd IUpPOf1 cu.lom· 
.... (eql,lll. lor • p.nlcut.t prod\lct .nd .-1"1.11'1.' 11'1. 
lott •• r. yendor. con,Ider II more .conomlC:.t lor Ihe 
d •• I.r. 10 Pl'OYid. II 

Volum. dllcounl. to '.rg. sohwara USItS .r •• nolher 
."ern.I""., but wheth.r dlScounl. c.n .,.m Ih. Pfea.ut. 
lor • ch.ng. 10 '1'. hc.n.,ng I' y.t uncle., • 



520 million in 1984. to 514 billion by 1990, Mainframe 
IOft ...... re rompanli!S. such as \lASACE.\(E.Vf SCIENe!. CUUJ:
Nt:r. and ON USE SOf'T'A'ARE 1~'TEJI;MTlOSA1., are &mona: the 
rompanlel Wlth such products .~'allable, and 5e\l!ra1 JOint 
qretments have been rpached bet"' Mn matnframe .nd 
micro fi rma. Demand should also be SIron, for communlC..l
UOM software that facih tates nnworklng bet"-l!eD micro
rompuurs, 

ArUficlallntelligence a growth aria 

Artificial intelligence (Al) In\'OI\H ,elllna: a romputer to 
think lih a human bein,_ Lon, • ,IuID in the e)'1tI of 
Itlentdta. thLi .blln y, Includln, the Inference of solutions 
from inc:orraplete or inronstStent data. hal e\'OIved toWard 
commercial application. u the hard",ilft! to run such soft· 
""are hal become mme po_erful and leu expenslu. The 

DISK DRIVES 

An industry in disarray 
The duk dnu Industry, "'hlch furnlJhH memory de\'\C'I'!I on 
.. hach data can be 'IOred , h .. been Imol\l the mOlt \'Olatlle 
MelOrs of the computer Indu.try In the put four )'ears. In 
the e.rI)' 19801, dlik dme C\.mpanlea had re\enUH and 
e.rnln" crowth of more than l00~ .nnuall)' .. Ihn filled 
burleonlnl orders (or ne-.ly Introduced microcomputers. 
in\Htors rew.rded th~ compaml'l "'nh lufty stock pflCft, 
rdecunl hllh l'Jj)«tauon. 

But In 1983-84, the microcomputer market became Clut. 
ted With too many companl8 .lhnl '1m liar product.&. 18 ... 
s"'lmped Imaller compttiturs "'Ith III bt$t-.,elh"l IB.\I pc, 
and troublea mounted for the Independent dnve makers. 
Clbtomers, .uch .. Victor Tech~,'IY .nd o.borM: Com· 
puter ",ent Into bt.nkruptc~, and dltlt dm'tl companies 
foond them.ehea _Ith uc", manufactun"l tapeclty" 
PriHI tumbled .. r tompamea IOUJht to ItHP umt produc. 
tlon at prohtable le'-els, and tht thrut of In\'enlory oblolea· 
ence IRcreued at computers mu\'ed toward ne"'leneratJOnt 
of products, 

WCl rldWide ihlpmenta of di.k d riVel for all types o( 
C(lmputers totaled .n estimated Sl6 billion in 198-t and 
IhOllld .pprt)Uh 520 billion In I~, but the industry IS 
clearly In dla.at,..~ 18\( d"mln.tft the d rlu m.rket for lafl'e 
« .mputlrs, and .. ""TQIUf. ETUH'nux;V was a rennt \ictlm of 
18\f. ttchnulurlal and markttlftl muscle there 10 the 
mlatt area. IS\( tS the dtl\e m.kers' blJCHt customer, 
m.kl"l •• rder r.tts uf e\en the lareHt \'endors hilhly 
vulnerlble to IS\4'. product ntedt In addition IB~ II manu· 
factunnr mure micro dn"'" ItMl( Companlet .... 111'" memo 
vry slor ... de\icu are (.clnl rontlnoerl hllh l peodl", 
reqUIft!menli for research and de\'elopment and If\ere 
pnci"l prl'Slurea u they attempt to ',UfVl\'I' an industry 
lhak~L 

What arl thlY? 

DtSk dmtlare needed to l upplement the limited memory 
capacity of. romputet 'l central proceqlnl umL The dnve 
LI a de\'lCe that w.flUi Information on to a dltk and it able to 
reMf Infurmat lOn from It. pro\"ldlnl the UM't "'Ilh the a"'lIty 
to IRput U\$trucliOIU and d.ta. In tha (orm o( IOft .... n . and 

compuun, po"'-er and memot') 'pace r~ulred to procesa 
programs written in LISP, the dolmlnant symbolic com 
PUt1na: language in the field. cu rrenti)' putsartlncl.1 intelli· 
renee more in the prounce of minicomputers than of micro
computers, but a number of micro sort_are fi rms are 
promollnl or "" orklnl on AI · related products, The mOlt 
publiCized application of aruficial intellilence to date ix 
caned expert S)'5tems, .. hereby a computer can mike 
choico and conclusion. based on kno",' ledle In Ita memory 
Expert s)'Stems ha\!! bee n de\'eloped (or such wlu as 
medical diegnoais and ,eolOflcal n plorallon. 

Aruficial intenigence IS slLli a ftedClif\l product ."a. but 
early leaders In the salH of AI mach,nes Include sn",oucs 
INC , Lisp ~(achine. Inc., and XERO:(" The related software 
m.rket will mcludeupe",unrs),temt from the m.nufactur
ers .nd .pplicatiOnt deuloped by machme CUllOme"" plus 
hard ..... re .nd IOft,.'are h rm.". 

to ltore the Inform.tlon • compute r leneratel, Disks .re 
typically Char.CterlZed II euher ttulble or hard ..... 'tb fur 
ther product differentiation btied on phYSlCal Slzt and 
~lOr .. t capacity" 

\ hcrocomputer Ulfrs are mOl't acquainted With the ttu, · 
ble·dlsk drl\'1!S and the record -hke platters (disks) that .re 
mwrted into them \I icrocomputet purchases t)'Pically 
include une or twO luch dri\"et, . lnce they a re required to use 
I<.,hware pacakCI'S FleXible dl Iu and dmea a re lUi upen· 
~I~-e than thei r hard -d t,k coonterparu, but have leu mem o 
lot')" ".paclty 

Flulble ditks are remo\.bl. from the machine H.rd 
d liu , b~ cuntrast. arp .... Ied In .It tl,ht envlfonmenta In 
addition to Ito rlnl m .. re dlta IhAn ttexlble dlllr.s. a hard· 
dltk dri\e enabl ... f ..... ter acC'eII to Informaliun Hud dllks 
are ba* on the ,-o· .. . lIed \\ .n.:hhttr ~hnolOJY Intro
duced by ls\(ln 1956" Their hl,hro.t InltlaUy conhned their 
ute to lar,e romputers, but II Pfl('fS ha\'e d ropped .nd the 
microcomputer market hu both (Town and demanded more 
memory (or IOphlltlcated .pplicatlons. hard·dllk drl \'e sales 
rut mall C'Ompulers ha\-e mushruumed DISks come in I 
' "arletv uf 11K. v.-Ith a S,, -I nch dl.meter t he currtntllan " 
dard . Hu-.enr ... technoL.'I) Impru\ea, the hard ,dltlL: m.r 
ket II e'CpfCted tU mo\~ In .. rPblnll~ tuv-ard J-r lnch de\i('fS. 
L'~ \II :} -O: ' lIlc h rtulble ditoks and dmft l hould also ITOW, 
but mure , 1"",ly, due to the lafJe hue uf 5~' lnch soft .... re 
currently In U5e. 

The w"rld""d~ market ((.J r fiulble dl": dm-es, Hum.ted 
lit !-4 billion In 19M, i. dvmlnated by Jap.nese producers 
U.s cvmpanles IlJCh .. ShUC.rt A.taociatel, now a SUbsld , 
lary ,,( \ERO'<, and TA'OO~ CORP .. ere early tech~OIlcal 
leaders Ilf fiexible dm"H. but "'frnsl\,e prlClnl by the 
J.panese has cut InlO their mar ket share. TA:-'OO~ hal 
accuwd three J.panese tumpaftlH uf IIIeaal1y In(fln,lna: on 
"ne of Its dm'e patenta, a etaree that the International 
Trade Commwlon has "reed to In\'Htlcate, 

The market for the actual dil lu, vthlch coOlumen l\PI
cally bu)" separlltely. II they Viwld re-cordJ Of tapes to play 
mUlW:. is alw hl,hly cumpttlu\', S.les totaled mure ttan 52 
billiun 10 196-1. but the balance of P'O"er .pptatl to be 
hlftlnr a"'ay from independent dltk prnducers and tu-..-.rd 

laflff. m .... -ronsumer product c<> mpanlH, EA:")('" KODAK, 
(or ellmple, in M.y 1::185 .cqulred Verbaum, _hlch had 

, J 
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• 



reRect.ng erpand.nK demand and lack of competition. Earn
Ings g.int in 1986 could also be difficult, reflecting con· 
tinuing weakntss in the economy and increased competition 
In almoat e\lery marketS-Ktor. 

High npecte<i gro ..... th ratH, ctlupled with high levels of 
sustai ned npendlturn needed to maintain that gfu .... th 
muntthat a decline In the r.llte of re\'enue increase can be as 
devastatll1, for a computer company as an absolute decline 
in sales fo r a traditional manufacturer. At became endent In 

19d1 and 1983, mainframe and minicomputer makers arl! 
vulnerable to capltalspendina:ltuctuations. As market pen
etration fot microcomputer products progrl!SSH, their sal" 
will slto become lusceptable to economic trend •. A firm', 
product life cycle poailions and new product introductions, 
alung with thOR of ita competitors. also affect ita re\'enUH. 
Early 111 a product'. hfe. pent·up demand for a product at 
thst price/performance le\el boosts re\enU6. As the prod· 
uct agn, demand due, up: cwtomen Ille willing to .... ·ait for 
the nnt lIenerallon before the) purrhase. or the)" lease 
instead of huy to reduce the risk of obsolesence The 
precipitous drop in sales 01 the Cumrnodllrf' 6-1 in 19~';, after 
year. of spectacular growth, occurred because 18\1 and APPL& 
hId inuoduced products Wllh \BStlv lupetlor upabllitie •. 
CO\l\tQOORF. ...... latl! gettillK into the 12Sk market. and 
demand, as .... ell as technolorY. passed thl!m by. Prices IIfthe 
Commodore 64 were d ramcally reduced. but the end r~ull 
wa.lot.5et for the rompan)', not increased sales. 

The current Induitr) ..... lde 111.1111 hnHl in orders is e\i· 
dence of\endor vulntr.bllit) to I!COnomic slo .... downs and o( 
the proliferation of. \'ast arr.;.' nf n~w proouds. This hal 
rHulted in. lonler UIH r)'cle lIS (U,,"meN ,e@k to !tun nut 
the plethora ot IOlutlun. fl}f their dala prucHiinJ need •. 

U.S. Import, of computt,., rtl~ttd eQuipment , and 
pltt,-19M 
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Perctnlagt of 1984 data processing revenues 
dtrived from foreign sourctl- . 
selecttd computer m~nutaclurtr' 
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Since the demand for ~,lIt .... ate and componenll ill larllely 
derived from hO\l> mam machines are being SClld. the 
increased cyclicali" of the hardware manufactu rers is hay· 
109 a spillo\'er erfect on software and memory storage 
supphers. E\en nirhe participants .uch as -'SK CO-.t Pl'Tl:R 
fI"uftware for manufacturers) lind market leaders such u 
CIPHER DATA PROOl'crs (tape d rives) appea r vulnerable to 
broad ihlfu in the ecunllm)' and the o\erall computer 
industry. Also, durlO, the early !ltagH of de\elopment In 

technulug) ·based Industries, front.runnlng romp.nies often 
upetlence phe()(lmen.1 lIff1wth rales. Substanti.1 )ear-to· 
year increa5tl1n re\enUH and profill . re t)'plc.lly UnJUS· 

1.lnable. ho .... e\pr.as more compelllorsjOin the fr.y .nd the 
ml'lrkelshl'lre hght inten~lfies , Growth r.t" ar".1so. in p.rt, 
• runction of ~lZe. larl[e percentage gain. become more 
dlrficult to athl~\~ U, Cllmpany hKomes biller. 

Financing growth 

Althl)ullh a hllh deht le~el can leverage earning. (or . 
cumpany With a hi"h return on in\t5tmenl during a lime of 
minK , alH, It csn uaterbate prohtabllity' problems should 
the .. lei for a compan) nail unexpectedly. Consequently. 
well -manalled computer manufactu rer. tend to rely more on 
~qulty utferlng' ilnd cbh Bow from operations to finance 
IIruwth than on debt Thi. mlnlmiu. earnings ~·olatihty. 
Hn .... her. o\er the lut ' .... 0 )ears. the stucks of technoiosy 
C"lImpamH h.u Menfrall;.- underpreformed the marht. 
despll.e th"" superior ,fowth pot@n!lal. The caUH has likely 
bHn the dtchninl net marlins and return. on equity 
brought b~ intre3~ tompeuuon. With the poor market (or 
computer ~tockj .nd the ad\erM "lfK! vf CtlmpetitlOn on 
ca h rt".... ""me inuea,e In the use o( debt finanCing in 
19"-" 

Th" d.yI vf ladmblinJ c"mput~rs in a ,arare are lona 
h'reur O\tr the p~~t the )~ar!l mlnuf.t:turers ha\e pent 
roughl\' tWice their deprecl.tlon churel on capllal expendi· 
ture u(h .\·ur Smollih r .. ro .... th cumIMnies often 5peOO four 
ttl &i)l timn their dtpr~(latlon ch.rCH. ::'lnce capll.al upen 
dilUtH ofl~n etcH<! , .,h tto .... lifter dl\ldend •• ceen to the 
capital m.rkela " ,,'·ton tlll for growth. :)un1\On In the 
("O.mp"ter Indu,t r~ \I> II tot' C"lImpanll'f "llh strong. t'Onten.· 
u\@balancelohHt_ .. nd "~pt'tlt'ntnJ managemenu 

Costs riSing 

Pm:ef p\!rformanct I' the basis ur competition In th. 
cumputer indu.lt\ The price ~Ide 01 thiS equ.tion pUla the 
"'qut'tLe .10 lOarlllns and underscore the need to in\est In 
.tUlnmlllW 'atihue, 10 reduce manufLulurlng l'U5U The 
perlnrm,ln(e "O ld" Itld lu ,hort~ned IiC" ~\cI", ..... hlch cltn· 
tribute til the unterlaln'" 10 plannlnJ and the need lor 
hUH m mmitmentl til R .. D-'.dded lu thiS IS .. relatl\ely 
new .~PKt fur Ih" It,mput@f make~ brought about by the 
fr.J\ In th~ mu:r,.)("ompultr aren. · the nHd to In\HI he."'lly 
In adH'rtl.lOc.nd markelln, 

A. pruduct lift ode -hurten and competition from 18\1 
.nd the J.~neu h~.u up, the trend !'-!Ward hllher dollar 
'pendln, (In R&D hould cuntinue. The slUII"lSb te\enue 
ito .... th expecttd fur 19 hould rHuh in higher R'O as a 
perernt of re\enUH R'O !Jpending leub for an Indindu.1 
C1".mpan)· alto depends lIn the c.)mpan)"·s product life ~cle. 
fur ~umple. Dlcrr"L EQlIP-.tE..'T ..... s in the procHi of 
de\'eloplnJ ne .... prndu~ta 10 19R.1and 1914 .nd R'O :;,pend· 
Ing.s a percent.,e uf reunues (rew to 11 :!9~. rrom 9.01 CJ. 
In 1982 '!'PPLE. on (he ,nher hand introduced Iever.1 new 
producta In ~.rly n!CI1 19&&, and R.O ti a percent \.Ir Jal" 
declined to" 69~ In hscal1984 from 6.10"" • year earlier 

18"4', mUlI\e spendlnl on reJ>earch d""arf, the expendi. 
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been 1011"1 mon~)· In tK'ent quartets after beln« on. of the 
ellJ'ly 'IK'CUI $lon" In th~ duk IndUSll) Polaroid I. alto 
moqn, InlO lh. dl k m.rhl, JOinln, .udio and photC'l 
comp,nlH .uch as 1\1. "'"Xtu.. and f't'J1 PHOTO FlL .... \ \ ilh 
Ih. 5\,-mch dl~k in particular i:lKomin,a commodit)' prod 
uct, IUtteM In th. markftpl.~ d.ptndJi In(T"a,mr:1\ on 
h.,h \'Olum., Io-'COII producllon, and markftlnjil: mUKle 
furthfr e"'ldenc. of indu~tl'\ contolidatlon II X idu". rl"«ol 
acqUUlllon of thyn annthfr ma,M dl k maker that tt.d 
(aU.n on hard umes. 

Th. "'vrld'Alde hard dl k dru. mar hi. "tlmated.1 1!\ 6 
billion In 19 "huSHn ...... Ift tf'Chnt,lo,:ica' chan,. m rtcenl 
years. as ,lora,e capanll" ha,. Incf,bf'd and the dmH 
h.\. become ImaUer In lite DmH ",'jth cap.em .... of 500 
mf"Jab\1Hor more (or I.rce computers are about "O~ 1,)( the 
mllket ..... hlle.1 IhI- 10'" .nd, dm'f'S .... ,Ih 10 m.,ab~," or 
I~ ""ill ,.rner about 1';'. or .2 6 billion" ae«>rdmc 111 
James Poner. pubh!her o( the Dlslt ,ITT~fld Report" an 
indUlin ne ... I.tter 

JapanHf ("tImpani .. ha'e not (orged Into the hard dme 
mlCTO marht with the ag.t:rHlI\·entu thn ha,'. lOO"'-n .... Ith 
f\eKlble dn',," In ~n btnu.t' the .hon produC1 hr. nOd" 
of hard dm. are IHI lUlled to the JapanHe". fJ.pertlte In 
hl,h,\'oIum. production of eltctronic ,oodl Thi. ha~ not, 
ho" .. ~\'er •• n.ured eu, urnes (or U,S drl\. m.k ...... Slu .... in' 
ordfr rat" (rom 18\1 In thr pa!t 18 mr>nths ha\e hurt eHral 
majOr 'eooo .... , and prlCH in ,en.ral ha'"e detencorat«l u 
prodUC1 de"lopment COlli h." rem.ined hi,h. 

The profitability of major dllk drive mak.r." Iu<h II 
SEAGATtTECH-.ot..OGl and ML"-IS("RIBE. has hrunle to brule 
ew:n or Iotto .. r in recent quarters. and thflr hopes (or altrong 
,.bound r.I)' on the introduction of ne", produrts The 

FINANCIAL 

'85 earnings will be flat 
Earnmp (or the computer manu(acturen are upected to be 
relatively 6.t In 19&. reBtetl", IIowIn, d.mand (OUOWIO' a 
'Uon, recovery year lndividual companl"' ,..rnmp, u 
uaual. lhouid vary Wldel). bowf\'er. COMP\1T'!R\-'lSIOS CORP', 

SHIPMENTS OF FLOPPV OISKS __ "",_-l 
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marleet IS turnln,lncreasln,h" toward dm'es "',Ih 20 me,a · 
bytH and .~e or Ilor.,. capac:lty. In contrast to the old 
10"me,.byte" ltandard, .nd drl\" with 3~·lOch·dllm.t.r 
dwu Prlcin, ltwuld Iw I1rM,:" (or the Of'" producu. 
enablln, the companlH 10 botn.r ('O\"rr th.ir hi,h rrRllch 
.nd df\,.I"pment COlt. 

Marnellc dLI ar. 001 the only mean. of Iion na: com 
PUlfr d.ta Prinr to dUlb. tape ""as the stand.rd medium, 
but Iuapptal dlmlnilhed as dish PfO\"ed to pronde r .. ter 
ICC'H$ to Inf, ~maouun, Although tape dri\H .re U5fd pn" 
manl) tod" a10 bilek,up I'''lfml (or disk dm"H. the mark.t 
(or th.m is ,r '" in, 

l'lf"rs 11('1f,n( Ia'l' amounu of data do not ", .. nt 10 fisk 
Iotln, II I( a h.rd dille pro\" d.(<<tw •. and such OOfIIpanits 
al OPH[R r)~ T ~ PROOt"C1'S. '" hich Ire" 10 1116 million in 
re\enUH in tlK11 1984 fendtd Jun.), from s.r,s mlllioo 1 .... 0 

,ea", earlier" and AJIf"HI\'£ CORI' ha\e mo\ed Ul fill thlt 
nlCM (1f>HEft'. If'O''''1h W Italled .Inet y.ar .• nd 1984 due 
to "'.ale""" In minicomputer .. I ... nd sl()'$>.r,than, 
flptCled demand for mierocumpuler norlll' b.ckup" but 
the lon,·tftm pr~pKU (or lhe tape drlu marlcf"l rfmaln 
,uud 

Futur. r:eMrat",nl of m.mIJf"\ storace dnices ""lIlileel) 
UH laRr beaml and "Bhl. rath.r than rnqnf'llIm. to ""file 
Information onto dab or tape ThiS IKhno1ocl", ino..n lao 

uptiCal memon tnabl,.. dat. 10 be cond.~ Inloa.man.r 
,~ than can be don ..... llh mllOfUe dISks H()'$>'.\rr. 
unlike ma,neuc dlllcs. opllcal "orae' devl(:u art t)'Plcal1~' 
not eraMble. maleln, the UM'r unabl. to charlie Of duleard 
outda~ In(onnallun. l'n1l1 thd hmltaUoD tI rnohrd. 
apphcauons (Of optical dis and tapes .,11 be rtltncted • 

.arnmp are uptct.ed \Odf("lme to bruk:4:W:D Wvels due to 
a product.llO. traru.ltion dunL'll a tune 0( lDdUltl)' ",'Ide 
"eak.neu In ord.rs. CRAY Rl:SI.AJtCH. on the othfr hand, 
could show a 1.ln of 4~" in nrnll\p (rom operatiON. 
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lurH of iu; comPt'Ulor'!', illu~!r8linJ! the oeNt rOt non· 16\1 
manu(.,tureh to hnd .hern8tl\'(' methods of In"eslln~ In 

rt'surch Such mt'lhud" Indude cu .. tumer·~pon~tlrf'd Prill
t<'U. p!lrll('ularl~' b,'the Itmtrnmenl, R 0 pArtneT"hlp~ and 
J(lln1 \f'nturf'~ hke the :"h('nlt'l"lrunl,~ 01.: C'lImputtu Te,h 
nn]III[Y Corporation (M('TCI. a research consorllum formed 
b,' 20 ("\Impanit'5: and t.ren~mj!: and marketlnlf IlJreement~ 
IIoHh other firm •. including the Japanese. lurh as the 
Irranllt'men15 betwun ""OAHL and .'lJIT'Sl', or A,.T and 
t'O!\'\'£R(;E"'TnXH'OL()(;n;..~ Both Japan and the Europt'lln 
community ha't' lub$lantlsl JOint research procraml. 

The ad\ en! (If the ptfl<llnal computer ha. ji:1\en market iOIl: 
nello ImporUince Manufacturers are increASing ad,er!"ing 
outlays. npandin, m·houst salK for~. and rulll\allnJ;: 
ah~rname mel hod, uf u-lhnJ;: products. ~uch a~ IhrouJ;:h 
\aluf'-added rf'~ellers and dtllieh (\AfU and \A{)o.1 and 
retail outltl~ ~lakf'1'S u( ,ninocClmputf'r m~mur' .!ilOrolCf' 
Iystems are al~, upt'C'ltd to be sf'f'kln, lO upand Ihf'lr 
dl~l,.butldn channtl~ ..... uh lin Incrt'lI~ed emphll~LIo un 1ot'1I· 
Ing dlft'cth- IL' t'nd U~!'Io 

Ad,·erllllnit upendllU,ti rtlated II) cumputt" produch 
.... 'a~ utLmattd al a bllhun dollll r~ In 19.'14. and Iht rf'c('nl 
up ..... rd trend islikeh to ('t)nILnue. Manuracturersare reahz · 
Inlt Ihal advertiSlnl mull be \Iud to establi h .wart'nHi of 
tht'll producuand to pomt out Iht' IOmetLmH subtle dlffer
t'nCfli bet .... Hn their offenng_ and thOlot' I.l f tht'll compt'tltn,.. 
'A "'co lJ.RS, for In~tan«, ha, dt'\t'IIIpt>d a luth-tantlal cam· 
pal!!:n around the rathtr prowca!!\t' II,,~an "\\,.·rf' lunnm, 

COMPOSITE INDUSTRY DATA 
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(or 18\1" Somr of Ihr smalltr. mort' !e\'tra,ed, or In"f'r. 
ma,gintd fi rms \10 111 be unabl!!' 10 maintain the pace tlf 
spendin, bemlt ~I by thr m06t agg't'55,,·t rompelilor!i. 

International operations 

Many compultr hardware nianufaclurrrs deri\t' a lub
SLanlial purtlon of theIr saltS and prohl! from O\rr5UJ 
opt>rallon!i and conllderable un .... ppt><! drmand remainl in 
foreL,n mukru. But .... ·hM the rKO\·rry In .. orld .... Ide t'cono
mlH conwbutu to volume salK ,r~"Ih in 198-&. the Itron, 
U.S, dollar ('()flfot r.ined profit.abiht\ in the lallt'r part or thr 
year and fint qu.rtt' r 01 1985. A strong dolla, makes the 
l 'S. romputers mon rlpt'nSi\'e in loc.1 rurrt'ncit'l, A 
declint' III the dollar would be. boon to thHt' companres 

AccurdmK to the Computer & BU51nHJ Equipmt'nl Man · 
ufaclureu AM;()('i.tion. nporu of cl.lmputt'r .nd rel.lt'd 
eqUlpmenl and paru rOfof' 2';''l In 19!W. 10 SI3.865 billion 
HO .... fo\t'r. imporu of compuur and rt'lalf'<! tqUlpmt'nl and 
parl$ ad\'.ncf'<! ';'5"" to 7687 billion Tht' poIiiti\e bal
anct' or trade In the computer Lnduslry has ~n dechlllnjl! 
linct' 1981 Ho .... ·r\rr .• poIIli\'e balant-e of trade \10 a, mam 
tamed wlth.1I majOr .. ·otld markeu uCt'pllhe rar Ebt In 
1984 the U.s. manu(KI,urers uported $1 1"0 billion to 
Japan ...... hllt' Imporu hom Japan touled $3.1& billion. an 
IncruSt' of j'9~. The U'ade deficil .... -lIb Japan II likt'h tu 
Mntinut' t(1 "Iden as JapaMSe Imporu ,.111 further ec«p 
tanct' hert _ 

· Per share data based on Standard & Poor 's group stock price Indexes 
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COMPARATIVE COMPANY ANALYSIS 

----------------------------------------------------- ~ 
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MANAGEMENT EFFICIENCY 
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MANAGEMENT EFFICIENCY, con't 

Return on Assets ('1\) 
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INVESTMENT RATIOS 
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INVESTMENT RATIOS, con't. 

Price-Earnings Ratio ('\) 
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FGult~tolerant 
computers mature 

. To achieve fault tokran'Ce, 
computer .ystem. are buUt 
with varying degrees of 
redundacy_ A. a result, du-

pUcate data ca.n be c:aJled up to reo 
place btl ~ta. When a processor 
goes down, another one can take Its 
place. Furthermore. the substitution 
generaDy occurs without discontlnu-
11y; lhe 10101 delay caused by the 
failure typically last. a few seconds 
or less. f or some architectures tM 
recovery measures In mlDJ
second •. 

Oearly, fault tolera.nc.e 
would be valuable In any 
computer. But malOr 
computer 
with large 
menl. in 
tems I~t do 
nol Incorpo-

specialized 
capabiUtles are 
reluctant to InJtl. 
ate costJy redesIgN. 
ThIs l~avu the new 
technolOgy In a spedal· 

J. 

tzed role with a relatively .man mar
ket share, aven In area, where tt I:s 
most beneftcla!. So far, the biggest 
area for fault tolerance has been on· 
line transaction processing. "ThI. In· 
c1udes alrtlne re.servaUons, banking 
transactions, and stock-market 
transactlons. It " very Important 
that the system 1"\01 crash In the mid
dle of a transaction (or .uch 
actlvftles. 

Omr1 Serlin-head of 
ITOM, a ruearch and 

coruulltng finn In lAo 
All"". CA __ 

mates that the 
OLTP mar· 

ket to-

lalled $22.5 bUiIon In 1984. fault· 
tolerant systems, he adds, came to 
a $ 7()().m1Ulon total, making up 
about 3 percent of the OL TP Instal· 
lations. Serlin remarks that OL TP 11 
the fastest growtng part of the com· 
puter market, with the r.xcepUon of 
~rsonal computers. HO\ololeVtr, he 
does not expect that fault toltranca 
will emerge from Itt minority Ita lUi 
wtthin OL TP In the: near futur. , and 
estimates that Its share of the OL TP 
markel will nol exceed 5 percent by 
the. end of the decade. 

On the other hand, to keep a con· 
stant (although small) share of a 
very fast-growtng market means 
that fault tolerance. is growing very 
rapkily. If It Increases Its part of the 
rocketing OL TP markel from 3 to 5 
percent over the next five years, tts 
growth Is going to be very steep, 

There. are also other apph· 
caHan areas In which 'ault tol-

erance 11 Intrtnsk:ally vAlu· 
able, includJng p TOGeJS 

contT~. telecommunJ· 
caHons, and offlee 

eutomaHon, 
However. lIs 

market per. 
centages 

In 
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these activities are stlU minimAl . 

From lis smaU base, fault toler· 
ance Is working Its way Into the mar· 
ket. Specialized companies are 
building systems from the ground 
up with this capability. Also, some 
of the attributes 0' this technology 
are appearing In systems from large 
exlstlng vendors Md ,tart·ups, In 
generalized archUectures. This lnfU· 
Iratlon should do much to eventual· 
ly move fault tolerance out of Its 
specialized niche and Inlo the main· 
stream of the markel . 

The present emphasis in the 
fault-tolerant c:ompetlUon Is one of 
architecture. Omrt Serlin sees thls 
as a d1versJon from the real ls5ue. 
Users, he points out, lire less Inter· 
csted In architecture than In e.sta!> 
hshed relJablllty, In terms of mean· 
time between failures (MTBF) and 
durations of down times. However, 
"Tandem Is the only manufacturer 
with enough of an in'tallation base: 
to have accumulated munlngful 
statlslla, and Tandem ha..s only 
begun 10 do this recently,· says 
Serlin . He believes the archllecturaJ 
Issue has become the focus of the 
competition by default. 

There Is no slgn that slatistics will 
be available and made pubtk in the 
near future . Until that occurs, a 
comparison of architectures can 
provk:le clues as to how the field I, 
likely to evolve, and how the con· 
tenders will 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 \oVIth Its own dedkated 
memory, corresponding to the 
upper·leh quadrant in the matrix of 
Figure 1. AD cpU! in this kind of con· 
figuration run independent prt> 
cesses. However, If a failure ls ex· 
perlenced In a cpu or Its associated 
memory, I/O elements, or power 
supply, another cpu Inherits Its task, 
and the lnterrupted process 
continues. 

Tandem Computers Inc. 
(Cupertlno,)- whlch has been 
evolving this concept for about a 
deade has the dominant share of 
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the rault·tolerant market concen· 
trating on OL TP, with an Installated 
base: of 5,000 to 10,000 systems. 
The: nearest compelllor's lnstaUa· 
flons total In the hundreds, and 
many of the contenders are stili In 
beta testing. or Just starting to dellv. 
er their first systems. 

The contending fault·tolerant sys
tems In the OL TP arena are gener· 
aJly large - In the supermini or 
mainframe dass- and support hun· 
dreds or sometimes thousands of 
terminals. Tandem's competitors, 
intending to claim s'Snlfic.an1 per· 
centages of market sMre, have 
been evolvlng a variety of systems 
with various architectures. It ls not 
yet dear whether a competitor, 
even one who nUght provkJe a supe· 
rlor architecture, can overcome 
Tandem's well-e.stabUshed lead and 
,trong reputatIOn In the OL TP field . 
Nevertheless, the market Is growing 
rapidly, and even a minority share 
In Its revenues can mean lots of dol· 
lars. Also, as the personal computer 
and operatlng·system markets have 
shown, no matter how dominant the 
leader In a field may be, there ls no 
guarantee that the company will 
stay In first place. 

The challenges to Tandem em· 
body • wealth 01 deslgn.- both 
within the same gener1c: approach 
Tandem has taken O.e.: the upper· 
left·hand quadrant of figure 1), and 
through entirely different approach
es (the remalnlng quadrants). 

It should be noted that lOme 

structural features of fault·tolerant 
systems are architecture· 
independent and are found In virtu
ally aU of these systems. Examples 
Include redundant power suppUes 
and, to protect the Integrity of data· 
bases, the use of mlrrored disk 
drives- paired drives with every 
write operatIOn duplk:ated on the 
two driVes. 

A key Issue In the upper·left·hand 
quadrant ls how to keep processor 
B updated as to what processor A is 
doing, so that ~ A laJIs, B can take 
.over with as little delay as possible 
to provide an environment of per· 
petual processing. The classical ap
proach to this problem Involves a 

known as 

A processor penodlcally sends a 
copy of lis data and stack to one or 
more deSignated backup proces
sors. The data Is stored In the back· 
up processor', memory, but Is not 
executed until there Is an indication 
that the primary processor ha, 
failed. Therefore. the backup prt> 
cessor ls not burdened with execut· 
Ing a redundant program, and Is 
free to carry out other applications, 
whkh are backed up elsewhere In 
the complex . 

Independent 0/1 
the way The problem with 
checkpolntlng ls IMt the active prt> 
cessar needs to Interrupt It, applka· 
lion per10dlcally to transmlt Infor· 
matlon to it, backup system. 
However, this problem has been reo 
duced since the early days of fault 
tolerance; only changes In the data 
configuration ,lnce the last cheek· 
point need to be transmltted. 

On the other hand, systems In the 
upper·left quadrant have several 
advantages. Because each proct$
sor Is operating Independently, an 
n·processor 'ystem provktes 
n·processor throughput, with no f.· 
dundant tasks be.1ng executed. ThIs 
lInearity b .upported by the .. pa. 
rate memories, whic:h eliminate the 
bottlenecks assodatecJ with memo
ry contention. Also, a separate copy 
of the operatlng syslem ls main· 
talned In each processor's memory, 
so that a single operattng.system 
bug cannot disable more than one. 
processor and Its memory. 

Tandem', NonStop ser1eJ
including the 16-blt NonStop I and 
II, and the 32·bit NonStop TXP
exempllfy this kind of design. The 
Iat ... model, the TXP (FIg. 2), In
eludes from 2 to 16 processors, 
which can be added In modular 
fashion. All the processors are con· 
nected by ... t 01 dual hIgh-.peed 
buses, so that two Independent, bl
dlrecUonal paths Unk any pair of 
processors In the system. Each prt> 
cessor supports up to 321/0 dev1ce 
controUers. The dual port, of these 
controDers continue the: redundancy 
theme as each controller connects 
to two processors. Upon the failure 
of a processor or controller, the 
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operating system UJlII switch the 
dual-port access to reestablish a 
hIJ'lcUonlng processof<onlroUer 
pair , 

Some manufacturers have 
tl.'olved methods within the In· 
dependent-processor Independent 
memory class of systems that re
quire less overhead than classleal 
check pointing. Instead of recelYing 
the complete Image of the active 
process, a backup proeusor b 
gjve.n only the Inputs to the process. 
These can be keyboard Inputs or In· 
puts from other parU of the system, 
such as disk drives, The incoming 
messages are preserved on a stack 
in the memories of the active and 
backup pro«uon. 

If a fadur. occurs, the backup 
processor has to pick up the: process 
from the beginning to reexecu!e the 
program. "ThIs 'S becauM the pri
mary processor', Image has not 
been transferred. However, the 
backup procqsor doe.sn't hove to 
await Inputs beaiUK stacked inputs 
are avaJlable. In fact, because the in
puts are accepted at chip-Ievel 
speeds rather than at the slow rates 
characteristk of disk a.nd keyboard 
rtputs, the process rwu faster than 
it did beJore the faIlure. 

Nevertheless, the overa.D recov· 
ery period Is gruter than that of 
c1a.,1eaI checkpolntlng becau .. the 
backup process is unable to tap the 
relatively up-to-date Image of the 
primary proee.ss. A tradeoff Is tn· 
votvtd. 'The stacking of Inputs pro
vSde.s faster processing In the nor· 
mal running condl1Ion than does 
classk:al checkpolnUJ'lg, bul Its re
C:O\Iery process Is ~. 

The Input·stackJng method also 
tnvolves the counting of outputs. 
Suppose. the. initial proce.s.s tnvolves 
five outputs-for example, messag
es displayed on a SCreen, or funds 
added 10 or subtracted from an ac
count. Assume that three outputs 
'oWre executed p110r to the fault. 
When the backup processor reruN 
the 5equen«, it must not repeat the 
first three outputs. Therefore, the 
system has to be able to count the 
outputs, suppressing the new ones 
thet would be repeats. After the 
6rst three outputs have ban counl· 
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ed, the suppresskm of output is hh· tlvely long Intervals. After syn· 
ed, and the remalnlng two outputs ehronization, new Input stacks are 
are allowed 10 occur for the first tnJtlated to restart the prOCCSl. Even 
time. W'lth this approach, the system has a 

Auragen Systems Corp. (fort relatively slow recovery Ume of ap-
Lee, NJ) uses such a technique In its proximately 5 seconds-In contrasl 
System 4000, which It refers to at to the typical l ·second recovery 
"queueing and counting.· The com· time for a full checkpolntlng 
pany uses a compromlH approach system. 
to deal with long transactions such Auragm's System 4000 ls conflg-
as word processing, where lnput ured in dusten. Each duster con· 
queues would eventually reach an taln. spedalized proces.sors (flg. 3) 
unwldy length. To prevent lndefl. and can execute two sfmuJtaneou.s 
nfte queue buildup, hill synclvonlza· programs. Tnere Is no redunda.nu 
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Al.lrogw.'. ly.fM! 
4000 It 0 .fond·GIoM 
'Y. 'em boNd on ~ 
ckJllltd proc . .. 1ng 
modIAe • . hparcrt. 
~twt bcxiI: ~ 
0""" up h tN .v.nt ....... 

~~an~y~~~~~~~~~~~wouI~~d~be~~los~t ~lr~om;~aII~r~.co~r~d~.~(.;t~~tIon~~, ~thei~d~lIltabase entries never 
er on • . A system can consist of a least temporartly), To guard aga.lnst occur untU the backup processor 
single cluster without faul! toler- this, the computer does not mter succe.s.sfu!ly runs the whote se· 
ance, or as many clusters as the any part of the transactlon Into the qUInce. 
user orders In fault-tolerant c:on.figu. database untO the entire tra.nsacUon Fault tolerance Is typkally Imple-
raUON aJtogether. (Auragen has In· has been successfully completed. mented In early versklns of the fault-
stalled 70 dwters.) The modular Then, ell the component tra.nsac- tolerant system, with provtskms 
structure is expandable; II user can Hons are enlered. If II fault occurs made later to enable the k>gk: to 
upgrade II system by adding moTe during the Inltlal run of a Iransae· recognize and abort lnc.omplete 
dusters. An entry system can be 
purchased for $68,000, and later 
expanded at $34,000 per cluster. 

Otha companIes employ a purer 
form of queueing and counting, 
without per10dk synchronl.zatlon. 
Thtie systems are designed .trlctly 
for shorter transactions where 
queue bu1Idup Is not a problem. 
TMrefore, they can travel with a 
light software overhead. An exam· 
pie of this purer approach b the 
Power5/ 55 from Computer Con· 
.. I .. Inc. (Rochest.r, Ny) (fig. 41. 

A key issue in OL TP for any sys
tem designed to recover from faults 
is protection of the database from 
an Interrupted transaction. A typ. 
cal example is a transfer of funds 
'rom one bank account to another. 
If a fallure occurred aker the with
drawaJ from the first account, but 
before the deposit Into the second, a 
discrepancy would result. The funds 
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transactions. But, ToierMI Systems 
Inc . (San Jose. I-manufacturer of 
the Eternity series computer-has 
reversed the usual proem by creal· 
lng techniques for deaUng with In· 
complete transactions before devel· 
oplng fault-tolerant redundancy. 
The fault.tolerant version of the sys
tem is to be announced some time 
this year. and wlU use a pure Queu· 
Ing and counting approach without 
synchtonlz.atkms_ 

Tolerant's existing system Is a 
stand-alone module whose opera· 
ling system. Transaction Executive 
(TX). has a buUt·1n ability to recog. 
nile complete and Incomplete trans· 
aCtiOnS, and 10 Impleme:nt the alg0-
rithm that allows only complete 
transactions to be entered ln the da· 
tabase. When the fault·tolerant ver· 
Jk)n of the system Is announced. the 
present modules will operate as 
~sely coupled subsystems within 
the larger system deJWUon. 

Some companies ln the fault· 
lolerant arena have coupled exist· 
Ing computer systems to achieve 
fault tolerance. One example is 
Perkin-Elmer Corp.'s (Oceanport, 
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NJ) ResUlent system. The ResOlent 
consists of two Perkin-Elmer 3200 
super·mlnkomputers loosely cou· 
pled to back each other up In 
OLTP, tImesharing services, manu· 
facturing and dlsfTIbution syste.ms, 
and other environments. ThIs COR· 
figuraUon also falls in the upper left 
quadrant of Flgure I, with each 
computer having Its own indepen
dent processor and memory, run
ning Independent processes, but 
ready to take over all processes If lis 
twin faJls . Each proceuor contains a 
software package (Reconfiguralion 
Monitor). which deteds faUures In 
the twin system, and activates the 
lnherltanee and takeover of the In· 
terrupted proces.ses as needed . 

Process control 
application, Process conl,oI 
Is another appUuUon tn which con· 
tlnuous operation v\a redundancy 15 
often crudal. n.e continuJty 
reqUirement-parUc.ul.arly If the o~ 
erations of a c.hemkal or nucleAr 
plant or an alr·trafRc-control center 
are involved-may be much more 
stringent than tn OL TP. Ave sec· 
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onds, or even 1 second, may be too 
long a period of discontinuity. 

1he requbements In th1s sltmUon 
have led to highly redundant sys
tems I upper·right quadrant of flg
ure 1) tn which separate processors 
run ldentk:.a.1 processes In Iock·step. 
Maximum throughPUt Is not the ob
Jecttvt because two or more proces· 
sors are performing a task that 
could be done by a single proceuor 
at the same rate. 

ThIs Iock·step anangemenl Is 
typlca.Dy lmplemented through the 
use of two or three proceuors. In 
the two-processor arrangement, the 
loosely coupled systems-each 
WIth Its own memory---carry out 
the duplKllted program. One com· 
puter Is the master, whlch produces 
output Tne other Is the slave; while 
It executes all the proceulng steps 
tn synchronization wtth the master, 
It doe.sn't produce output until a fall· 
ure Is detected in the master. Tllen. 
the master drops out for repairs, 
6Rd the sJave takes over. 

ThIs tec.hruque, often referred to 
as -hot standby,- Is Ulustrated by 
the: Systemsaft/lOOO Introduced 
by Hewlen·P.ck.,d Co. (p.1o AlIO,) 
a few years ago. The system com· 
prbes • pair of HP 1000 Model 60 
or 65ly>1erN (FIg 5) AT&T Tech
nologies (lble, IL) also .ddr ..... 
rw·t1me appbcatkms with Its hJgh
end. Unlx·based, duplexed 
system-the 38200. Applications 
1ndude telecommunkatlons and 
process control. 

The value of a hot·standby archJ. 
tecture tn a crudally tlme-sensltlve 
appllc.aHon, which can occur tn 
proem control. Is that the takeover 
by the slave Is vtrtuaUy instantane
OUI. Also, the original processing 
speed Is not held back by check· 
poInllng .. checkpolnllng .ubtt> 
tutes. The slave needs no updates 
because It Is doing the same task as 
the master. These effidendes &.Ie 

counterbalanced becaU5e the dual 
system Is dedicated to the task at 
hand. In many environments, this 
would be a wasteful aJloc:.aUon of reo 
sources. However, In a processing 
fadllry wtth very expenstv. equip
ment Ithe dual computer represent· 
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FAULT TOLERANCE 
Ing only a small fracHon of thai ny was awarded II $1.6-m1111on con· 
cost), the hlgh cost per Independent tract to partklpale In the de· 
application Is nol an Issue. Where velopmenl of an e.lr·lraffk-control 
the penalties of faUure may be eK' system for the Federal Av\atlon Ad· 
'reme, this klnd of redundancy Ls ministration (FAA). 
appropriate. A system that comblnes dual reo 

The Achillu' heel of the dual at· dundancy wtth hardening for Ilarsh 
rangemenlis often found in the cen· environments Is the DAC-6000 
Iral dete<:tlon·and·.swttchlng ele· from AUleeh Data Systems (Pompa· 
menl, whkh perceives a failure In no Beach, FLI . ThIs ruggedized sys. 
the master and switches control to tern, whkh uses RAM rather INn 
the slave. A failure In this single ele- disk drives to make It usable In envl· 
menl can bring the whole system ronmenls thai contaminate, can run 
down. a pair of controllers in Iock·step. AI· 

Different solutions to the problem ternately, the two controllers can be 
of the vulnerable Switching element given independent tasks If fault. 
have been Implemented by various tolerant operation is not needed. 
manufacturers. One approach ls to When the mode is fault tolerant, 
run not two, but three loosely coo· both controllers have interlaces to 
pled systems in lock·step with vot· common process·I/ O modules 
log Iogk: that ORs the outputs, and (PIOs), for specific control and data· 
accepts outputs from the OR gate acquisition functions. 
only when there is total agreement Even though the hot·standby ar· 
between processors. The accepta· chltecture is typlcaUy found In 

.ystems, and dlagnoses the fadure 
locallon. When one of the systems 
falls, both It and the synchronizer 
are taken out of operation, while the 
other .ystem continues operation. 
The vulnerabdlty of the synchronlz· 
er as a possible .lngle system·fallure 
point is laken care of; upon failure 
of the synchronizer, bolh It and Ihe 
slave system are taken oul of opera· 
Uon Just as If Ihe slave had faUed. 

The strictly duplex and triplex 
systems sen for rtlatlvely low prices 
for fault·lolerant systems. Few pr1c. 
e.s exceed $100,000, and some are 
a good deal less. For Instance, the 
August Systems CS330 sells for a 
base prke of $40,000. At the same 
time, 11 price per concurrenl Inde· 
pendent process Is used as a crlteri· 
on, some of these .ystems are a l the 
higher end of the fault·tolerant spec· 
trum, because only one process is 
e.xeculed at a time. 

ble output may represent unanimity process-control environments, these 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 app!kaUons. Syntrex Inc. memory. The OL TP compefi. 
fadure , the output represents con· (Eatontown, NJ) offers Its Gemlnl Uon has seen the advent of shared· 
currence of the two .urvlvor.. system for use In office aulomation. memory syslenu by a few vendors. 
There is no delay In continuing oper· A typk:al, fully redundant configura· 1nese new entries 'Into the fault· 
&flon, and no single vulnerable fall · lion provldes 15,000 pages of slor· tolerant competition (correspondIng 
ure point . The prke for Ihls high de· age, eight crt workstations, and six to the Iower·left quadrant of flgure 
gree 01 reliability is d~ allocation of printers. 1) run Independent proc:essa on 
three systems to do the work of one. Parallel Computers Inc. (Palo multiple proces.sors, but all the 
However, the condlUons of the ap- Alto, ) addre.sse.s not only the fault· processors draw on one main 
plleatlon may make such an allcea· toleran t market, but also applka· memory. 
lion appropriate. lions such as OLTP, communkaUon ThIs architecture has lis .trengths 

A voting architecture of this kind networking, and office automaHon. and weaknesses. The key advan· 
Is illustrated by the CS330 from Au· The Parallel 300 (Flg. 6) employs a tage is fiexlbilJty . OptlmlzaUon of 
gust Systems Inc. (Portland, OR). hol·standby architecture In whkh II load sharing among various pre> 
Des5gnatlng Its logic as triple modu· synchronizer element detects II lack cesses enables the system 10 aDot 
lar redundancy rrMR), the compa· of synchronization between the twtn dlfferent amounls of memory 10 the 

rn~~~~=='===[F~~Dm .. --.. · I I ffom fWoa.( Comput. 
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prcxesses, dependIng on the re, 
qulrements of uch appbeadon. But 
the single memory poses bottlen<d< 
problems as the procasors contend 
for memory acuss. The sJngle 
memory a1so constitutes a posslble 
single .ystem-fadure ,lie. 

A trllde~ff Is implied betwem 
loosely and lightly coupled systems. 
The Ioad·balanclng flexibility of 
shared memory suggests that tight 
memory coupling is more lldvanta
geous for a user running appka
lions with wk!e·ranglng memory reo 
quIrements. 1be more u.n!form the 
appbeAHon. the more ~kely a usef Is 
to be drawn to a loosely coupled 
soJutlon. 

A practical soIuHon to contention 
in shared·memory systems II avall· 
able through the .... of high-speed 
cache memory. Whal each proces
$Or is drawing on tts own cache, ad
d.itlona1 probJems can arise involving 
the high r.'o 01 bon traffic: when 
c:achc updates are rltWrlnen Into 
main memory. The N + 1 tyI1em 
(FIg. 7) frP<n $ynopse Computer 
Corp. (MOpH". ) koept the bus traf· 
fIc low through. technique known 

--
as nonwrlte·through cache. When a 
proees.sor wrttes new data Into Its 
cache memory, the changes are not 
immediately transferred Into main 
memory. It II on1y when the 
changed data blocks leave the 
cache that the main memory Is 
updated. 

A secondary potential problem 
stemming hom the use of nonwrlte· 
through cache b that a procCS$OC' 
accessing a part of main nwmory 
undergoing chongc In another 
processor's cache will be accessing 
stale data . Synapse Computer 
Corp. makes 11 possible for one pre> 
cessor 10 requat a transfer directly 
from another processor's cache. 
The ownership of cache that Is lead
ing main memory In recent updates 
is always anocated to OM and only 
one proce.ssor. A control a1gortthm 
governs the transfer of ownership, 
and assures that the cache is av 
usse:d (And not tts lagging counter· 
part In main memory). 00111 the 
main memory b updated. 

The vulner-abll/ty of the entire 
system to lhared-me:mory fallure Is 
an issue that requires quallftca.tlon. 

7. o.nwaf.purpoM 
PfO()eUOf'1 and 1/ 0 
p!'OC4l1orl thor. oc· 

c: .... to ~ m«r'IOI'Y 
In 1M ' ynop .. Mof- 1 ..,.t.m. HIgh.1P"d 
coche enable. the 
c:put to cx«u "'"*'t 
mMnOI"Y wtth 0 "*'" 
mwn ot conteonf'on .. -

E ... en though 1M memory in suc:h a 
system Is k>gScaUy II single tMtnOry, 
" b physlcaily comprlled of sepa· 
rale banks of RAM that are lode· 
pendent WIth respect 10 hard faU· 
ures. In the case of II transient 
memory fallure, Synapse's N + 1 
system recovers by rebooting from 
the Intact database on one of ttl mir· 
rored dIsk drives. 

Mixed 
configurations. The lower· 
right quadrant of figure 1 is lntrlnli· 
caDy vacanl. This results k9caDv 
'rom the de.finitlons of maled me:m
ory and duplex processing-the In· 
tersec.tJng attributes of this quad· 
rant. When Idenlic.a.l synchronized 
proces.sa are operating, they aute> 
maHcaDy use the same amounts of 
memory and memory regklns thaI 
map onto one another at every step 
in thdr common program. In other 
wordt., synchronized processes 
would IogteaJIy partition a shared 
physical memory Into two mutually 
e.xciullve, Identical reg\olu. Dessgn
log a system for the lower-right 
quadrant wouJd incur the problem. 
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of shared memory, without Its 
advantages. 

However, there are mixed sys
tems that overlap the lower·right 
quadrant as a natural consequence 
of their more general architectures. 
A system with a mixture of charac· 
te.risties Is the /32 series fTom Stra· 
tus Computer Inc. CNatkk, MA). 
Stratus, second to Tandem in 
OL TP market share, oHers an inno
vative architecture having several 
levels of built·1n fault tolerance. One 
of the applications addressed by 
Stratw Is a new communications 
system specified In a contract INlth 
the North Amerkan AerOspace De· 
fense Command (NORAD). 

Each IogicaJ cpu In a Stratus sys· 
tern Is represented In hardware by 
four phy.lcal cpu> (FIg, 8), Two of 
these operate In duplex on cpu 
board A, and two operate In duplex 
on backup cpu board B. AU four 
carry out an Identical synchronized 
process. A comparator on each 
board DRs the output from the 
duplexed elements. If the compara· 
tor detects a dlfference, the board Is 
automatically shut down. The out· 
put Is thereafter provkied by the aJ· 
temate board. 

Flgure 9 shows the two latest 
Stratus cpu models. Each general 
processor consists of the four physi
cal processors of the previous fig
ure. Each duplexed memory con
slsls of two physical memorles 
whose contents are 61ways 
matched. The four logical proces-
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quadrant Is also spanned. 
In the larger context of the 

Stratus/32 computer (Fig. 10), 
there can be several of these cpu 
bodrds, whkh may be a mixture of 
XA 400s, XA 600s, and Stratus', 
uTher FT 200s. Also, multiple /325 
ea.n be networked through the 
StrataUnk LAN. At this level of the 
architecture, separate processors 
are accessing ,eparate memor1e.s In 
a completely loosely coupled modu
lar Anangement. This system spans 
all four quadrllnls of the Agure 1 
taxonomy. As a result, the advan
tagu of load balancing, lack of 
memory contenUon, no single point 
of faUure, and rapkl recovery are 

son of the XA 400 are each con· combtned. 
ductlng an Independent task, as Is In addJllon, the system has a 
each of the six logical processors of bulll·In, fault·announclng system 
the XA 600. that notlhes a host at the manufac· 

This Is a shared·memory eonftgu· lurer', site via modem whenever an 
ration because the Independent Installed system experiences a fault . 
processors within each cpu access a This capab~lty Is also embodied In 
common memory via cache. It Is Syntrex's Ge:mIn1, whose function· 
also a shared memory for the: four Ing half automatlea1ly d1a1s home to 
duplexed phys~ c:pus that make report a failure In the duplexed part 
up each logical cpu, which causes of the system. The ParaDel 300 61so 
the system to overlap the lower· contaIns a fault·reporting scheme. 
right quadrant of Flgure 1. Because The detected fault 15 flagged by Indl· 
the duplexed CPUI dMde Into two eator lights, and 1$ recorded on 
pain (fig. 8), accessing different disk. 
duplexed memories, the upper·right The /32 system UKS a hard. 
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ware-only method of implementing 
fault tolerance, as seen In Its duplex 
operaUons and comparators. As 
costs of hardware decrease relative 
to softwan~ costs, economk: factors 
move in favor of hardware rather 
than sohware approaches. 

Another manufacturer employ· 
ing dupleKed, hArdware·~sed 1m. 
plementations that also makes use 
of comparators is Sequoia Systems 
Inc. (Madbcnough, MAl. Sequoia, a 
late entry into the OL TP arena, Is 
still In bela Ie-sting, with two systems 
In the field and seven or eight in· 
house. Its faulHolerant computer, 
simply named the SequdA system, 
also uses nonwrlte-through cache to 
reduce memory contention. 

Sequola provXJes rapid recovery 
from fallures in It. shared memory. 
TIle system backs up memory data 
'rom one bank 01 RAM In another 
bank, also in main memory. ThIs 
k>gIcal partiUonlng prcMde.s for 
rapid recovery In the event of a 
p/>ysk:al m.mocy laOur • . UpcIa'lng 
of the two mirrored regtons durtng 
an applJc.aHon is carried out consec· 
utively. The backup region is not 
updated until aher the intactness of 
the primary regkln has been veri
fied. This prevents the bac.kup reo 
gJon from being contamlnated by a 
iogk: error affecting the primary 
region. 

Sequoia and Synapse appear to 
be the only two manulactwers in 
the fault·tolerant 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 Sequoia 
system selling at $250,000, and the 
Sj. .... pse N+ 1 a' S221.000 (boch In 
their base conhgurations). Th1s reo 
flects the f6CI that the base system 
features a full system memory and 
50phlstkated caching an4t'lge· 
ment •. The lnc:lusion of addiHonal 
processor. takes the buyer along a 
relatively flat pr1c.e curve, because 
the upgrades do not require addJ. 
tSonaI main memory. So, for some 
larger number of proceuor., the 
shared·memory systems tend to 
aou unOO !he .... ply ascondlng 
price aJlves of the Ioo5ely coupled 

r=====~======~==~======~====~~ 
combane, cpu d l .... 

""-.. --. . -A. 
B --

-
a- --. 

-'" 
? -
--system •. 1lle buyer'. dedsion may 

be aHected by the number of proc· 
essors required. 

More typical base-conflguratlon 
prices are being charged by manu· 
facturers such as Tandem, Stratus, 
Awagen, Tolerant, Perkin-Elmer, 
and Parallel Computers. 1lle.H 
comparUes are offering entry-level 
systems In the $75,000 to 
Sl50,OOO 'ange 

Enter the 
p ragmatIsts, No' .vecy· 
thing nappenlng In the fault·tolerant 
OL TP field is based on very large 
system. supportmg hundreds of ter
tnina1s For exampJe, NoHalt Com· 
puters (farrnlng&le, NY) offers hs 
Reliant I distributed system for less 
than $30,000. This multiuser sys
tem employs the CP / M<Ompatlble 
Turbodos operating system to sup
port 30 to 60 u .. " Iluough multiple 
indepmdent applic.aUon processon. 
Redundancy Is provided, not In 
proce.uors bac.kJng uGh other up, 
but in dupbcate file processes, data· 
bases, power ,uppiIa, and mIr· 
rored dI..ska. 

NoHait', newly aMOUnCOd Roll-

ond~. ln o 
tooMfy ~ .1Ne· 
tur.. local-G'IO MI· 
W'Ott.Ing con 1M MYet. 
aI 01 the lUi to 
upond 1M .fNetw., 

Ant 11, pr1ced only a few perc.ent 
above !he R.u.n, I, goes much fur· 
!he, In ,ccfWlClancy. Each iogIcalap' 
plkatSon processor consists of a syn· 
chronlzed pair of proc.usor. run· 
ning in the master·slave mode, with 
the slave prOYkting output If the 
master fails. 

EnMasse Computer Corp. 's 
(Acton. MAl ECS compu'e< based 
on Unbc Sys,em V I, $25.000. 
EnMaue stresses high levels of 
availabdity, rather than str1c:t fault 
toleranee. ThIs system needs to be 
re·booted In case of fai1ure . The reo 
covery tlme Is rapld-onJy a few 
minutes rather than the virtually 
continuous modes offered by the 
more expensive, str1c:tly fault· 
tolerant systems. 1be emphasis wfIl 
be on preserving data inlegr1ty in ill 

system lhat Is available with a high 
level of auurance. 

Also. a, shown by !he ,podaIIzed 
fault·tolerant systems from Hewlett· 
Packard and Perkln·Elmer, existing 
mWs and mainframes can be adapt· 
ed to funcHon In a fault·tolerant 
mode. Some 01 !he big vendon In 
!he Indus'cy a,. achIovIng high lev· 
els of ,elIablllly and !he ability '0 , 
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FAULT 
TaERANCE 

• t . A VAX clu.l~ I. a tooHty coup.d cOft'lbffICJtlot, of ~01 
fQ~t Corp. ' t VAX pt'O«uou ond mou'llorove ~ 
(HSCSOI). AI node. COI'IM<t 10 a common C0f'lM<9ion point, 
the $for COl.lP*. Upon 1oIur. 01 a ~, lalh can ~ reds. 
ft1buf~ 10 otMr noct. •• 

wllhsllmd faults by clustering their systems. P",min.Oi 
examples Include DIgital Equipment Corp. (Maynard, 
MAl, wilh II. VAX clusters (Ag. II), and IBM eo",. 
(WhIte Plains, Ny) wllh lis Serles/l computers. 

IBM', RPS 6.2 operating system gives the Serles/l 
user several capabilities thai he can apply In the direc
tion of lauJl tolerance. Arst, the operating system Hes 
muiliple Series/Is so that, In effect, the user.sees a sin· 
gle system, Secondly, RPS 6.2 provides a flIe·mlrroring 
capability through which the user can designate rues 
that Are to be mirrored on a pair of dlsk drives A1so,lhe 
operallng system supports programmable ,wftching, en· 
abllng peripheral devices to be slWitched from one pro
cessor to another. 

The Serles/l cpus are connected by means of a ring 
communlcaUons link , Two such rings can be supplied so 
lhat If one of the rings falls, the other wiD automatically 
back It up. If the processor deSignated as the home node 
falls, lis network<Ontrolllng functions are automaUC4l1y 
passed to a backup node. 

Also Implemenllng redundant features In a high
powered. general-purpose system Is ElKs! (San Jose. 
CA), The company's multiprocessor System 6400, 
priced at $369,000 and up, has the ability to shift tasks 
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FAULT TOLERANCE 

from a failed processor to a backup 
using a shared-memory scheme. 
Memory contention Is reduced In 
this case by disallowing the caching 
of writeable shared data. In other 
words, the designers of lhe system 
perceived lhal when wnllng did nol 
OCCUr I Il105I memory requirements 
Involved operating-system ele
men!s. When WTiling did OCcur, the 
write usually dKf not Involve shared 
processes A simple restriction 
IIgliinsl caching those data elements 
Itwlt reqUired write-through by more 
lhan one processor eliminated 
memory contenUon in almost aU 
cases, 

11le incorporation of fault. 
tolerant attributes by lesHpe
ciaUled manufacturers at the high 
and low ends who are nol commlt
too 10 the hJghly redundant arcrulee. 
lures may foreshadow the spread of 
fault tolerance as a silindbrd '('alufe 
of computer systems. 

WuUam fosler, the cofounder 
and president of Stratus, predicts 
thai this IAIllI happen. He bel)noes 
that these characteriShcs ....;lI be as 
pe1Va$Ne as enor<onechon codes 
in memory-once specialized and 
esoIer)e-have ~e. But ven. 
dors of established systems With es
tablished architectures are not going 
10 rebuild their product lines from 
the ground up_ Therefore, the spe. 
dafiled fault ·tolerant companle1 Win 
probabty fltld themselves coeXiSting 
With a more general, lighter type: of 
fault tolerance as these attributes 
permeate the general market. 

The use of UniX operalltlg sys
tems is another development brmg. 
log fault-lolerant computers lnto the 
mainstream. ImplementaUons vary 
wklely, lnvolving Unix System III; 
Unix System V; Berkeley 4 2; mod~ 
fkaUons, variants, and supersets of 
thew; and compatible operating 
systems. Comparues Involved With 
Untx in a definitely fault tolerant set. 
ling include Aun.gen, AT&T, CAm. 
puter Consoles, ParaUel, Perkin. 
Emer, Sequoia, Stratus, and 
Tolerant. 

CCAEMACS. 
THE MOST POWERFUL, 
EXTENSIBLE SCREEN 

EDITOR FOR UNIX 
AND VAX/ VMS. 

CCA Uniworks, Inc. 
~ A Crownld< Company 

20 Williams SIrCeI, WcIIc$icy. MA 02181 

SEE lS AT I:\'FO SOF1\\ ARE '85 BOOTH 926 
CtftCU sa 
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RUNNING LATE 
IN FAIL·SAFE 
COMPUTERS 
FOUR OUT OF SIX 
STARTUPS COULON T 
MEET DEADLINES 

By Ir8 Sager 

Sales at Tandem Computers Inc. 
soared nonMOP to SJll nullton In 
1982from i.7nulllOnIl'l19i7onthe 
str~ngth of a computer that runl> 
e\'en when I pan falls. Net after-talC 
incOlTle ha!' ROlle to ...:..'9.8 milborllll 
19t\2 from $325.0110 mI9;i. Thol't 
number~ ha\e proddfod new campa-
1lIe\ to work double-ume 10 get their 
own f.ail-w.fe compule~ to market. 
And as okI-bne: rrurucomputer and 
mamframe com~s ~ fault t~r
mee as a ....... )" to RU then- own com
puters. the fault-tolennt market hi:; 
qu)Ckly gro ..... n competlU\t. 

But problems tMe-aten SOffit: of 
the: six \t"nture~ba<-ked b\ mort: 
than SiS milbon m capttal-i~ the) 
prepare to COfTlt' ttl market After 
thret: ~'earlli of dt:\t:)I.pmenl. 001) 
one fault-tolerant lIitanup--Stralus 
Computer, wruch lAcnt publtc In Au
guM to ral!oe about S3l minkIn-IS 
actually !'tuppm~ Lt .. computers In 

productton quantlUt'" With 76 UNh 

111 vt:"'·~E ~CE'I' 

Vllhe field. Stratus his stupped more 
eomputt'~ (han aD fi\e (If II!; fledRUna 
compt'Ulnr.. A tw'o-l~ar-<okl com
pany. ToIennt S)'stems llk .. 110 nol 
scheduled (0 ,"traduce Its product 
until January. Othe~ had hoped to 
be on the-markel In force b), now, but 
lhe~' t\lt\'e been plagued b) delays of 
up to a )'ear or more-laq~el)' a .. a 
result 01 undert'stunalll'lg complex 
technolog~ 

E,en liS S26 miIbon grubstake 
couldn't help S\'napse Computer 
Corp, stick to plan ""TheY\'e had a 
modest sbp 11'1 the de\t'Iopmem 
schedule of from wee to SIX months 
later than planned." N)' Jim 8oc:h
nowskI of Technology Venture In 
\ eston,t.. an 1n\-e5Ior_ "'l1kIt lJ'1.rb. 
lat~s Into 'uts cI bucks" By 
pr«stJme, S)nap!Je had ~ four 
compule~ 

So far, \'enture capttalt~11 Jg\~ 
been rolbng ",th w punches be
cause of tM SlZt' of the market lhe)ot 
com~ are entenng. ml\l Inter
natxlNl. Los Alt(r.o., Ca.bf.. I re
search and con ... urung firm. estl
matt: tht- fault-tolerant startup!oo 
could bt: cumpt'tmg for a ptt'Ce of an 
o\eran comPlJler market worth '; 
bilbon by 19 '. Rldll noVo. fault-to!
eront CClffiputt:rs cl.rnpe:le III the ~ 
c:aUed "uansactJon pl"oce .. mg" mar
ket, VI wruch computer- record 
aubnt: re~natlOOsor bankmg U'afl'" 
acuons as lhel occur Th· marhl 

for computers saki for this purpose 
IS estimated to reach an estimated 
$1.3 billion by 1986. up from $400 
rrullion laSt year. 

But e\entuall}', say the entrepre
neurs, aD computers ~iU be fault tol
erant, "By 1990 e\'erytlung, includ
Ing personal computers, WID have 
some level of fault tolerance," sars 
Eh AIon, who founded Tolerant Sys
tems. SanJose, Calif .• mJune, 1982, 
~,th $9. 5 million from backers led b} 
Adler & Co. 

The frail swtups In this new busi
ness may be Irss faull loIe:rant than 
tht compulers they make. Se\'eral 
tard\ entrepreneur .. have alread~ 
had (hangc~ unpo!>e<i on them, 4lnd 
lht' ntxt step ~111 be redllCllOfl!io In 
\'illuiuons b} \'enlure capilWSIS. 

M1be reason more money IS re
qwrtd m some startup!> IS that the)' 
(the- fault-10k-rant comparues) un
dere t~ted Iht scope and ~\'el of 
effort to make the ~UC1 fault tol
enn!." sa)'!> Ctw1es Ryle, a former 
Tandem mar1.;etlng exec:utJ\e who 
.... '3:0 brought m last January as presI
dent to replace Seon Pule, c~ 
founder at three-\'ear-old Parallel 
Computers, Vom has left the com
pany. Plne's brother Mark, who c0-

founded the compar1)', rmwns as 
\'lCe-preSldent and pnnctpa1 engl
nt'ff, Before R)'1e J(lIne(! Parallel. 
the finn rewed lIS ongmal deSIgn 
wouldn't work. Now, aftersVo,tchmg 
the rrucroprocessor at the hean of 
the system. the ettnpan) hopes to 
slup pl"oductJOn model~ durttlg the 
first quarter of 1984 
Aura~ S}"StmlS Corp., Fort 

Lee. :-.I.J. IIxt runt months beau 
ItS ongmaI fign-Ied by \etenn 
entreprefleW' M~ \\1uttels
c::am.: In iO'i to 8QIi abo\'e urget 
COSts. In April 1982. Au:ra.gen began 
r~gru:n~ It" s~~tem under ne~ 
rtW'IMiIgemenl. and sVoltched to newt:r 
mKToproc~~ So"'. the: cum
pam. suD !'uswned by ItS ongmal 
cap!t.ll of 515 rt'IiIb<KI. hop/:!> to cnnk 
up " .. productIOn It:nt by ApnI
aboul21 moothsaftt:r It began r~
slgnulg the: computer. Auragen hall 
stupped thr~ computer~. 

MOM successful haw;' been Syn
ap~ and Stratus. \".0 comparues 



.. 1m dl\'f:rgdrt stnleg16 formed 
"lthln lht samt m: months of 19 

1be t ..... o eomparuts took opposite 
It''("hnJcal appcoachts. While S)"n
ar50C focuaedondeslgningbuh to&er
a;'"'e intO lht soft'Aare •• compk-x 
dYore that ICXT'Ie analysts sa) mil\' 
bcnt:6t the company an t.ht klng run. 
!'-tntuS mp&tmented fault teWeran«' 
In lhr hmhnre-by ktenIl)' addmg 
~) dupiate ~s of hard .... are 
cuuponents In t.ht computer. Sm· 
tu aedllJ the strlteg), .... ,th keepmg 
-. on schedWe. ··TIle OlMr gurs have 
uken the IpprOKh thaI the hard· 
.. re IS expenSl\"e, 001 our f~bng IS 

tt I the real upt:nse is t.ht soft- \ 
" .. re," sa)" Wllham Foster, founder 
lid pres*nt. After IlS textbook 

.. ~up. Stntu .. rIlsed $14 i rru1bon 
pewatel)", then ..... ent pubbc. 

Thue 15 sull late·round ,'enlure 
caprt.aI for comparues such as Se
QUOIJ. MuI1oro. Mass., wtucn IS 
pWvung to cv..e soon on lIS tlurd 
roundof_of~omSl0_ 
~o $12 miBIon. SequoU. plans to be:glJ'\ 

lductJOn by March. Meanwhile. In 

~apobs. 100000r Coolrol L>au 
\ M:e-PreYdent Robe'n Moms III 

Flung Itchy to fund h1s three
month-oki Connth&an S)'Sl~ lnc. 
lntia he manfts tus cap&Ubzauooof 
S2A miDion. oc,ne of the se\"en other 
,,1JUld.be founder.o ..... altJng III the 
.... lrlP will ~ him. 

U fauh (c*rance becomes • ubtq
ilIlOUS amputer feature, then these 

ompanI6-lI bte and O\'erbud~t 
the) ar~may M\'e • k'g up on 

«,m,,""_ ,.rucutarly """"""'" 
puter makers. Explains ParaUeI's 
RyIe, "The ",obIem the mwcomp<>
ter ~ have isldhng. fault
t~t ')'Item next to their OlMr 
mactunes. TIle We:inW'J Sl)'$, 'Here 
are our buh-toluant S)"SIems. and 
here IS • compuler ..... e also seD thaI 
breaks. , .. 

Let FTD help you take care of business. 
11us hoIlCby IUJOn. totnd 101MON' the 8rw Pnclw Bouquet from ITO 

J\I$I caU Of VWI )'OW" FTO Florut MOI1 crtOlt c:an:I:s an IC'C'C:ptcd 

Send your thouihts with special 

---'---'-
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RUNNING LATE 
IN FAIL·SAFE 
COMPUTERS 
FOUR OUT OF SIX 
STARTUPS COULON T 
MEET DEADLINES 

By 'ra SSQer 

~s at Ta~m Comput~n Inc. 
SOiled nonstop to SJI2 rrulbon I1l 
1982 from Si. i rruIlton 111 19Ti on the 
strength of a computet thi t runs 
tH~n \10 ht-n a pan f'llls ~tt after-tax 
ItI('()mt has gone 10 29.8 rrulbon In 

19t1:2 from S315.1)lMJ 11\ 19ii. Those 
numbers have pr~d or"" compa
rues to work dooble·urne to gel thttr 
OV.TI Iall-wfe computers to market.. 
And as oki-n nurucomputer and 
rrwnfnrnf comparues see bult toler
~ 15' V.1I )' to ~B theu ovon com· 
puters. the f.aulHoieranl market has 

""" bWt-t"".flt 
Computer. \Iotuch Au-
JUst to rat~ about truIlIon-'S 
actualh stuppmg Its computers In 

proo.JCtJOn qu.mtltle5. With ;6 urulS 

HI VfY . :; : ::It:: E ')5~ :j 1M3 

In the fltld , Stratus has shipped more 
computers than aU five of ns ~glmg 
competItors. A t \loOo)ear-oid com

" T~rant SY~lem~ lnc IS not 

to ~t ~'duc~ 

I S26 miIbon 8f\lbstake 
couldn't help S\"I,\ilj)SC' Complier 
Corp. stick to plan. "They've had I 

modest sbp in the dt\ eklpment 
schedu~ of from thrf<e to so; months 
later than planned ... sals Jm Soch· 
IlOwski of Technology Venture In· 
\,tstors. an lIl \,e stor "'1'h.It trans
lal~s 1Il10 )ots of bucks." By 
presstime. Synapse had shipped four 
computers_ 

So far. \-~nture aptt.Usts Mve 
been rollinlI w>th tho pw>cbes be
Cluse of the me of the market these 
comparues are entenni ITON Intel"
naUonaJ. Los Altos. CabI_. I I"e
search and consulting finn. eslJ
mates w fault -tOlerant SWlupS 
could be compellng foc a ptf('e of an 
o\-eriJI computer market ~orth Sli 
biIbon b)' 1986, RighI no .... . fawHoI· 
er1.nt computers compete In the so
atIed "tn.nsaclJOl'1 procesSU\i" mar
ket. an wtuch computns record 
att'w reseo'auons or banking U'1tIS
actIOnS .5 1M\ oc~"U r The manet 

for computers sold for this pu!lIOSe 
tS ~stJmated to reach an Hllmittd 
SI.3 b<Ibon b,. 1986. up from S400 
milbon last year, 

But e\·entuaUy. sa) the entnpre· 
!'leurs, all computers will be fault tol
erant "8) 1990 e\'erytlung, rnclud· 
Ing ~nonaJ computers, v.ilI haN~ 
$Ofl'1It Ie\el of fautt toiel¥lCt:," says 
Eb,~ who founded TcWennt Sys· 

SanJose, Cill, mJune, 1982, 
5 mllboo from backers led by 

ft
QUlI"eO ut some swtups IS they 
(the faulHolennt compaNts) un· 
~restlmated the scopt and Ie\el of 
don to mak~ the producl tault tol
erant. ' says Charles Ryle, a fOl'Tner 
Ta.ndtm mar\"ttUli utcl.lU\'e who 
"'as bfought In last JantW')' as presI
dent to replace Scon Pint, co
launder at thl"et:-)-ear-oid PanDt.1 
Computers, ~'ho has left the com· 
pany, PIne's brother Muk. v.'ho co-
founded tht company, rem.llfls IS 
''JC~ - presldent and pnnopaI tngI
neer, ~fore R)1e JC)a'Ied Panllel. 
the finn reahztd Its enema! deSign 
~ookIn 't.-oO. ~o~ , after s~'tctung 
the rrurroproc~ssor at the hun of 
the s) stem, Iht cOO'IpaJl)' hopes 10 
ship producoon models dunng the 
first qumer of 1984. 

Aungen S)'St~ms Corp.. Fort 
Ltoe, N J, mt nme months because 
ItS ClniJNII deSIgn-led by veteran 
entrepreneur Mmuel Whmels
arne m m 10 8()tl above tal"itl 
costs.. In April, 1982, Aungen began 
redeSliJU1li Its s)"Stem urlder new 
management. and sv.l1ched to ne""er 
mKToprocessors. No~, the com
pan~ , sui! sustamed by Its onguW 
C"aplt.ai of S15 fTDlIIon. hopes to cnllk 
up ItS Pl"ocIUCllOO bne b) April
about 21 months after It bfpn rede~ 
StifWli the computer Aun~n has 
5hJpped thr~ computers 

Most succes.sfuJ M\ ~ been Syn' 
apse and StntuS, t~'O camPlJ\lt:S 



..,th dJ\ugtnl stralt~s fll~d 

..,tlun 1lw samt m. months of 19 . 
~ t"'·o cornpal'lIIts took opposite 

tKhnal IpproachtS " 'hW S)'n
IpSoe focused on deSliNl'i fault t~r
~ uno 1M 5Oh"''Ve. I com~), 
chore tNt some analysts Sll mal' 
benefit w compan} In W long run, 
StratuS unplrmented faultto:umce 
In the ha.r<No'Ve-b} btt~ adding 
man}' duphatt copts of bard"''&Te 
CXllllpoutnU In the computer Stra
W crecbu the 'tnte~ "" th kttpuli 
it on sd'If'duJe , '1'M other gu)'s hal e 
taktn tht IpprOlch tNt w hard
ware is expen51\'e. but ow f~bna is 
that tht real expense IS tht soh
wue," sa'-s WI1lw'n Fosttr, founder 
inc! presidtnt. Aher ns tutbook 
swtup. Stratus J'lJsed $14 7 miIbon 
p,wlttl) , then wtnt pubbc. 

1btrt IS ,ull btt-round \tnturf' 
caPItal for cornpmlt'!- such as St>
quow Mulboro, MISS, .... tuch I~ 
planrun to doW' soon on Its thud 
round of fmanana of trom. $10 million 
toS1 2mi!bon. 5f!qUC)&lpWlstobtgDl 
productJOn b) ~wch. Mtlll",hIlt, ttl 

Mmneapobs. formf'r Control OatJ 
Vu-Prnadtnt Robtn Moms IS 

gt:lIJ1li Itchy 10 fund !'ufo lhr~
month-o&d COMthwI SrsttmS Inc. 
L'ntil ht- arran S tus CJpta.b.uac:m of 
SZ4 nWbon. noM' of W st\ tn oWr 
.... ,oWd·bt founders .... aJung In the 
""D\i5 ..... \11 pvt hun. 

11 fault Ic*rance btcomes a ubtq
UItOUS computer futlD't, thtn these 
~S-al1att a."'Id o\trbudget 
as the)' art-ma~ hnt a lei up on 
c:ornpt'uuon partaoJ.larl~ ttlIJUCom
puler ma..ken Expbms Paralltl's 
Ryle : 1M prot»tm tht mzrucompu· 
ter compantts halt IS 5ethni a fault 
«*rant s)'Sh~m ntX't to tflu ot.hI:r 
rnachmrs_ 'The saltsman SI)'" 'Hert 
are our buh·l~t sysLmlJ, and 
bere IS I computer . 't also seD that 
breaks 'H 

EARLY WINTERS 
COMES OF AGE 
TO GROW 40% A YEAR A 
MAIL·OROER MARKETER 
MODERNIZES ITS MIX 
By C C Tate 

Teo ye.ar5lgo. Bill NKObi ns b\'
iDe an food IWtlpS and peddhna 
backpadanettnlsltsUtttWrs For 
6IcaI19S4. }us Earl) VI IJIltrs Ltd. , 
SeacW, I dzrKt wJts mar\tttr of 
outdoor ~nt, pro,m.s 5Ilts of 
$17 milbon and afttrw e.a.nungs of 
$600, (XX)' To ac.hJt\ t annuaJ gJo,,1h 
01 4()11 , NIColai hn updated opera
tions and opened rtull storrs and IS 

T1w hoM') M-UOrI wnod",~ tIM 8rus. Pnc:hu Bouqlltl from FTO 
J\I.J1 ull or\"Wl yo.u FTD F10nsI MOSI emil! cuds Art ac:rcpl(d 

__ . . __ S<nd.::ur thoUJhts with sp<cial e. car. ~ 

Ooo_.~_"'~_"_ _=_ ... _.~_r""'-.-e _.-~,.. __ UIl'. ____ _ 
.m;.-r __ "-" .... 

.... ~--... __ • ..-...: ..... r ... _ .......... ~ ... 1,.1"&. ___ ." __ 7 "'_~"'" _-...r _ ... _rr ... ~-,_ 

-~ .. - ' ... ,. ______ re""_ ~ __ -_.'UIt Oo,. _ "r OU"lD .. -~- .. -,.,-~ .. -•• ~«....,. __ ..... r .. -, _._ ,.1._.c_,., ..... _ 
-.--..-.~...... ~-....... -... ~-~...... -.,,.,,,._-,.._ .... -...... • _ ... ~ ..... o..-,,~ ___ ._ .... .--J .. , ..... ,.. ... , 




